(_-) PULSEROLLER

ConveyLinx-Ai Family
Complete Guide

Version 3.0 — 29 January 2024

For ConveyLinx-Ai2, ConveyLinx-Ai3-24-FC, and ConveyLinx-Ai3-24-RC

Copyright © 2024 PULSEROLLER




Table of Contents

1. ADOUL ThisS ManUaAL ...ceee e e ettt et e e e e e e e e e e e e e e e enenan 9
A € (o 11=1- Y o YA ) B =T o o 0 =T PPN 12
I J 7= 1 Lo Y o= = o P 16
o To Yo [U N TR o oY o LT = | PP 18
4.1. MOdUule HardWare REVISIONS ...ttt e et e e e ae e aes 19
4.2. ldentifying Module COmMPONENTES ... 21
4.2.1. ConveyLinx-Ai2 [ CONVEYLINX-AI2-48 . ... 22

4.2.2. ConveyLinx-Ai3-24-FC / ConveyLinX-Ai3-48-FC.....cccciiiiiiiiiiic e 24

4.2.3. CoNVEYLINX-AIB-24-RC ...ttt 26

4.3, MOUNEING DM BN S ONS ettt et ettt et e et et et et r e e enenenenas 28
4.3.1. ConveyLinx-Ai2 [ CONVEYLINX-AI2-48 ... 29

4.3.2. ConveyLinx-Ai3-24-FC / ConveyLinX-Ai3-48-FC.....cccciiiiiiiiiii e 31

4.3.3. CoNVEYLINX-AIB-24-RC ...ttt et 33

4.4. ModUule POWET CONNECEIONS ...ttt aes 35
4.4.1. ConveyLinx-Ai2 [ CONVEYLINX-AI2-48 . ... 36

4.4.2. CoNVEY LINX-AIB-24-FC . i e 38

4.4.3. CoNVEYLINX-AIB-48-FC. .. it 39

4. 4.4, CoONVEYLINX-AIB-24-RC ...ttt e 40

4.4.5. ASSeMDbBIY INSEIUCTIONS ... et e 41

4.5. Motor and Logic Power Distribution ... 42
4.5, 1, CONVEY LINX- A2 e 43

4.5.2. CoNVEYLINX-AIB-24-FC .. i 46

4.5.3. CoNVEYLINX-AI3-24-RC ... 49

A 5.4, CONVEY LINX-AI 248 .. it e 52

4.5.5. CoNVEYLINX-AIB-48-FC. .. ittt 55

4.6. Proper Motor Grounding PraCtiCe ... 58
4. 7. POWET SUPPIY SiZiNg oo e 59
4.7.1. Motor Power for 24V MOAEIS ... 60

4.7.2. Motor Power fOr 48V MOAEIS . ..viiiii i 61

A.7.3. LOGIC ONIY PO BT ittt 63

A 8. MOEOT POIES et 64
e BT =T o F{ o] gl oo ] XS PP 65
4.9.1. Electrical Connections for Sensor POrt AuX 1/O ... 66

N Ol =Y = o o = 68
4.11. LED Status INAiCators ... 70
4.12. Technical SPeCifiCalioNS ... e 74

o T XU o T @loT g} 3 [0 U] = uT'o ] o FU PP PP 84
5.1. Device Connections t0 MOAUIES ... ..t 86

Page 2 of 475



5.1.1. Examples that will generate errors .. ..o 88

5.2. Motor ROtation Definition ... 89
5.3. Node Connections for @ SUDNEt ... . 90
5.4. ConveyLinx Ethernet Definition ... ..o 92
5.5. Connecting Your PC to the NetWOrK ... 94
5.6. Auto-Configuration ProCeAUIE. ... ...t e anens 95
D 7 EXPECEEA ROSUITS .ttt 101
5.8. What to do if things g0 WIONG ....eeii e 103
6. Default Settings and OPeration .. ... i 104
6.1. Singulation Release MO ... e 105
6.2. FIEX Z0ONE RECOGNIION L.ttt 106
6.3, JaM CONAIIONS ottt 108
B. 3. L. AT VAl A e e 109
5.3, 2. SN S O M Lttt 111
6.4. Automatic Module Replacement . ... 113
6.5. Reset to Factory Default Settings ... 116
7. EASYROI SO WaAIE .. e 118
7.1, InStalling E@SYROII ... e 119
A = Y1 o T Yol = T= ] o PP 120
7.2.1. NOAEe NaVigation .o 122
7.2.2. Node 1dentifiCation ... e 123
7.2.3. ZPA Upstream/Downstream Zone SettingsS ... ..c.vviviiiiiiiiiii e 124
7.2.3. 1. REIECASE MOG ittt 125
7.2.3.1.1. SiNQUIAtioN ReICASE ... v i 126
7.2.3.1.2. Train ReIEASE .. e i 127
7.2.3.1.3. GAP Train REIEASE vttt 128

7.2.3.2. T-Z0NE SOEEING S i 129
7.2.3.3. ZPA Error and INformation ... 132
7.2.3.4. Accumulate Control from Main SCreen ... . ..o 133
7.2.3.5. Settings CheCKDOXES ... ..t 134
7.2.3.5.1. Disable ReSet Delay S ... 135
7.2.3.5.2. Disable Sensor Jam Auto Clear ... 136
7.2.3.5.3. Disable Arrival TIMeEOUL ..o e 137
7.2.3.5.4. Disable Manual Operation .........cooiiiiiiii e 138

7.2 4, MO0 SOEEING S oo e 140
A R 1V Fo Y o ] g 1Y/ o 1= PP P PP 141
7.2.4.2. Brake MethOd.....c.ouiiiiiii e 142
20728 30 TR o 1Y 144
7.2.4. 4. ROLAtiON DireCHioN «ouii i 146
7.2.4.5. Acceleration/Deceleration ... 147
7.2.4.6. Motor Jog and Error INdiCators.......oiiiii e 148

Page 3 of 475



7.2.5. DIiagnoStiC WiNQOW ..ouiiiiiic e e e 151

7.3, AAVANCEA DialOg coueiiiiiiii e 153
7.3.1. Look Ahead and Timing Tab ... e 154
7.3.1.1. Look Ahead SIoWdOoWN FEAtUIe .. ..ot 155
7.3.1.2. Jam & AULO Clear TimMBrS o e 158
7.3.1.3. RUN After Time/DiStanCe. . it aenes 159
7.3.1.4. Induct Forward Time/DistanCe .....ciiiiiii e 161

7.3. 1.5, SENSON DD OUNCE ..t 163
7.3, 2. UPGrade Tab .o 165
7.3.3. CoNNECHIONS Tab 1ottt e 169
7.3.4. NetWOrK SerVIiCeS Tab .o e e e neaeeaes 172
7.3.4.1. Discover & IP AdAress Sel ... 173
7.3.4.2. BaCKUP & RESTOI ... it 176
7.3.5. Special ServiCes Tab ... 179
7.3.6. FIEX ZONE Tab i e e e 181
7.3 SBNS OIS A et 184
7.3.8. EXEENSIONS Tab . it 185
7.3.9. PiN 2 US@Qe Tab ..o 189
7.3.9.1. MOSt DOWNSErEaM ZONE ouiiiiiiii i e et et e e 191
7.3.9.2. MOSE UPSErEam ZON @ ... 193
7.3.9.3. Accumulate Intermediate Zone ..o 195
7.3.9.4. Lane FUll INEEI e «oviriii i e e e e 197
7.3.9.5. Most Upstream Zone Handshake Interlock ..., 198
7.3.9.6. Most Downstream Zone Handshake Interlock .........coooiiiiiiiiiii, 200
7.3.9.7. Inverting the Pin 2 Signals ... 201

8. EaSY RO SO WA e .o e a e ans 202
1 I 0o ] gV =T o T PRSP 203
9.1. ConveyMerge Prerequisites and Requirements ........coiiiii i 205
9.2, NetWOrk ArChiteCEUIE ... e a e 206
0.3, SENSOI PlaCemM BNt ot e 208
9.4. Merge Zone MOAUIE ... 210
1 I =T o T o o T o 1= PP PPUPPRTRRR 213
9.6. Merge ConfigUIatioNs ... 215
S A =T o T o o T Y PP 216
0.8, T-MErge SO NG S e 217
9.9. Configuring Dynamic Priority RelEase .....c.ouiuiiii e 219
9.10. Enabling ConveyMerge from EasyROIl .......ccoiiiii e 222
9.11. Conventional Spur Merge EXamPle ... 224
0.1 2. T-Mrge EXaM Dl e 226
9.13. Merge Line FUll EXamDle. . 228
10. IOX INterface MOAUIE. ... e ettt e e et e et e a e e et aaaaeaenes 230

Page 4 of 475



11.

10.1. Wake up and/or Lane Full INterface. ..o 232

10.2. Wake up/Lane Full with Wired Terminals ... 233
10.3. Wake up/Lane Full with Discrete Signals ... 234
10.4. Wake up/Product on Zone Handshake Interlock ... 235
10.5. Downstream/Product on Zone Handshake Interlock .........coooviiiiiiiiiiens 236
10.6. Pin 2 OULPUL 0N AUX 1/O M8 .. .iiiiiii e aens 237
10.7. Pin 2 Output on Wired TerminalS. ..o et aas 238
o IO B TV =T o o T = € LU ] o S 239
11. 1. NetWork ArChiteCtUINe Lo e 240
11.2. Understanding AsSembDIlIies ... 241
11.2.1. Modbus Assembly Instance Structure .........ooiiiiiiiii 242
11.2.2. Ethernet I/P Assembly Instance Structure ..........cccooviiiiiiiiii e 244
11.2.3. Profinet 10 Assembly Instance StrucCtrure .........coooiiiiii i, 245
11.2.4. Assembly Register Chart Legend .......coiiiiiii e 246
11.3. ZPA MOAE CONTIOl . cuii ittt 247
11.3.1. PLC INPULS FOr ZPA MOG@ . ..iiiiieiei e e e 248
11.3.1.0. LOCAl ZONE SEatUS vttt 249
11.3.1.2. Arrival/Departure COUNES. ... e 251
11.3.1.3. MOAUIE STatUS .. 252
11.3.1.4. Tracking and Release COUNES........oviuiiiiiii e e aenes 254
11.3.1.5. Forward and Reverse TraCKiNg .. ..cooi i 255
11.3.1.6. Port Inputs and ConveyStop Status ......cooviiiiiiiiiii e 256
11.3.2. PLC OUEPULS fOr ZPA MO E . ouiiiiiii e e 257
11.3.2.1. Set LoCal TraCKing ... 258
11.3.2.2. Accumulation CoNtrol ... 260
11.3.2.3. Speed CONLIOl ..ue e 262
11.3.2.4. Release and Status ... 263
11.3.2.5. Induct Tracking Forward and REVErSe .........ocoiuiiiiiiiiiiiiie e 264
11.3.2.6. Set Outputs and MoOtOr Clear . ... 265
11.3.2.7. ConveyStop and Clear Jams ... 267
11.3.2.8. Direction and Accumulation MOde .........couiiiiiiiiiii e 268
11.3.2.9. ConveyMerge INterface ... 270
10,33, ZPA EXaM D S it 271
11.3.3.1. Basic Accumulate and Release with Tracking Data ...........ccoeeiiiiiiinnnnen. 272
11.3.3.2. Conveyor Setup for Simple Bar Code Reader........ccccovvviiiiiiiiiiiiiiiiicieeeen, 275
11.3.3.3. Upstream Accept INterfaCe......ooieiiiii e 277
11.3.3.4. Downstream Discharge Interface .......cooviiiiiiiiiii 279
11.3.3.5. Simple Divert EXample ... 281
11.3.3.6. Merge onto ZPA Main LiNe ... 283
11.3.4. Reduced Size ZPA Mode ASSEMbDIIES. ... 285
11.4. PLC I/O MO CONEIOL. .ttt eens 288
11.4.1. Setting PLC I/O Mode in EQSYROII ... 289

Page 5 of 475



12.

13.

11.4.2. Optional Clear Connections ChoiCe ....cciiiiiiii e, 290

11.4.3. Configuring Action for Loss of Communication ............cc.cooiiiiiiiiiiiieeas 292
11.4.4. PLC INPULS fOr PLC 1/O MO @ ...ttt 293
11.4.4.1. CONVEYSEOP StatUS . vt e 294

L. 4.4, 2, SN OI PO TS ittt 295
11.4.4.3. Left MOtOr SEatus ..o 296
11.4.4.4. Right MOtOr SEatus ..ve e 300
11.4.4.5. Motor Ports Digital Status .......oeiiii 302
11.4.4.6. Upstream / Downstream Status & Tracking.......cocoiiiiiiiiiiiiiiee 303
11.4.4.7. Servo Control STatus ..o 304
11.4.5. PLC OUtputs fOr PLC I/O MOOE ..iuiiiiiiiie e 305
11.4.5.1. ConveyStop Command & Clear Motor Error ......covviiiiiiiiiiiiiiie e, 306
11.4.5.2. Motor & Sensor Port Digital Outpul ......coiiiiiiiii 307
11.4.5.3. Left MOtor CONtrol . .o e e 308
11.4.5.4. Right MOtor CONErol. ... e 309
11.4.5.5. Set Status & TraCKing ... 310
11.4.5.6. Set Sensor Port INPUt Mask ..o 311
11.4.5.7. Servo CONErOl . e e 313
11.4.5.7.1. Servo Control EXample v 314

11.4.6. Reduced Size PLC I/O Mode AsSSemblies .....coiiiiii e 319
11,5, CoNVEYLOGIX INTEI A it e 321
11.5.1. ConveyLogix Assembly INPUtS tO PLC ........oiuiiiiii e 322
11.5.2. ConveylLogix Assembly Outputs from PLC ......coiiiiii e 323
11.6. Assemblies with Reset ProteCtion .. ... 324
11.6.1. ZPA Mode Assembly Inputs with Reset Protection ........cocooiiiiiiiiinii, 325
11.6.2. ZPA Mode Assembly Outputs with Reset Protection............cocooiiiiiiiiiiininens 326
11.6.3. Reduced Size ZPA Mode Assemblies with Reset Protection..............coooeiinnen. 328
11.6.4. PLC I/O Mode Assembly Inputs with Reset Protection ...........c.ccoviiiiiiiiiiin. 330
11.6.5. PLC I/O Mode Assembly Outputs with Reset Protection.............cooviiiiiinn, 332
11.6.6. Reduced Size PLC I/O Mode Assemblies with Reset Protection.......................... 334
11.6.7. How to use Assemblies with Reset Protection ..........cocoviiiiiiiiie, 335
11.7. Motor Port @s Digital [/O ..o 336
Setting Up DUl MOEOTr ZONES ... e e e e e e as 337
12.1. Two Ai MDRs Mechanically Coupled ... 338
12,00, ZPA MOGE ittt 339

7 A I G L@ T oY 340
12.1.3. CoNVEYLOGIX PrOGram o it 341
12.2. Two Ai Motors in One Roller Tube (DUal DrivVe) ..o 342
12.3. Two Motor Rollers in One Logical Zone Not Coupled........cooiiiiiiiee 345
Connecting to Rockwell PLCs with Ethernet I/P ... 347
13.1. Selecting Your Connection Method based upon Assembly .........coooiiiiiiiiiiinenn, 349

Page 6 of 475



13.2. Using Generic Ethernet Module Method.........ccoiiii e 350

13.3. Procedure for Connecting using Generic Ethernet Module..............cooiiiiiiiiins 351
13.3.1. Parameters for Each ASSembIy ... 352
13.4. Procedure for using EDS Method ..o 353
13.5. Using Add On Instructions (AOI) with RSLogix 5000 ........cccoviiiiiiiiicceeee 355
13.5.1. AOI Tag DeSCriptiONS ...u i e 357
13.5.1.0. ZPA MO INPUES « .ttt 358
13.5.1.2. ZPA MOAE OULPULS ottt 360
13.5.1.3. PLC I/O MOA@ INPUES ...ttt e e 364
13.5.1.4. PLC I/O MOdE OUEPULS ...uiiiiei et e e e e e e e e aenes 367

13.6. Using Logix 5000 MSG INSErUCTION .ouiuieieiiiie e 370
13.6.1. Read MSG INSEIUCTION ouiniiiiii e 371
13.6.2. Write MSG INSTrUCTION et 373
13.6.3. Reading an Input Assembly with MSG Instruction............coooviiiiiiiiiens 375
13.7. EDS Module Data Type Cross ReferenCe.....cuiuiiiiiiii e 377
14. Connecting to Siemens PLC with Profinet 10.........oiiii s 378
14.1. Preparing Your Programming ENVIironment... ..o 380
14.2. MOdes Of OP@ration ..o e 381
14.3. Understanding the Two Configuration Methods...........cooiiii 383
14.4. Separate ConveyLinx Auto-Configuration ..........ooiiiiiiiii e 385
14 4. L. Profinel NaM B . e 386
14.4.2. Examples of Adding MOAUIES ... 387
L14.4. 2. L. FUIl ZPA e 388
14.4.2.2. FUll PLC CoNErolled .. v e 391
14.4.2.3. ReAUCEA ZPA ... i 393
14.4.2.4. ReAUCEA PLC .. ittt ettt ans 395
R T =T o T =Yl 1V o Yo = 397
14.4.2.6. PLC Controlled with ConveyLogix Interface .........ccooviiiiiiiiiiiieens 398

14.5. Integrated PLC Topology Configuration ........cc.ouiuiiii i 401
14, 5. L. ProfiNet NaM . e 402
14.5.2. Adding MOAUIES ... e e 403
14.5.3. TOPOIOGY EXaMPIE ... e 404
14.5.3.1. Connecting 1st Subnet of Modules ......ccoiiiiiiiiii 407
14.5.3.2. Connecting 2nd Subnet of Modules ... 408
14.5.4. Module Configuration. ... 409
14.5.4.1. ZPA/RedUCEA ZPA MOGES . \.viiiie ittt 410
14.5.4.1.1. Upstream/DOWNSEream ZONES. ..o eees 412
14.5.4.1.2. Upstream/Downstream Zone TiMiNg .....ccouiiuiiiiiiiiiiiiinieniieieeeaeans 413
14.5.4.1.3. Sensor POrt Pin 2 USag@....cuiuirii it e e 414
14.5.4.1.4. Connection to Merger Module .........oooiiiiiii e 415
14.5.4.2. PLC/ReAUCE PLC MO .. ittt e e aanes 416
14.5.4.3. MErger MO @ ...ttt 418

Page 7 of 475



14.5.4.4. CoNVEYLOGIX MOGE .. iiiiiii it e 419

14.6. Accessing Data from ConveyLinX MOAUIES ..o e 420
14.6.1. Raw Unmapped Data Direct from Module.........coiiiiiiii e, 422
14.6.2. Module Data Elements Mapped t0 TagsS . ..covuiuiiiiiiii e 425
14.6.3. Module Data Instances Mapped to User Defined Types (UDTS).......cccvvvvivinnnnnnn. 429

14.6.3.1. Installing UDTs into Programming Environment ............coooiiiiiiiiiiniicnnenns 430
14.6.3.2. Selecting the correct UDT for the Module’s Assigned DAP .............covenne. 432
14.6.3.3. UDT Assignment EXamPle ... 435
14.6.3.3.1. Add feeder MOAUIE ... 437
14.6.3.3.2. Add workstation Module .......oeiiii 439
14.6.3.3.3. Add remaining ModUIES ...t 441

L14.7. User Data TYPeS (UDTS) tuiiiiiiiiiiii it r e e et e e e e et e e et e e ees 443

14.7.1. UDTS fOr Al Family .o e e e 444
14.7.1.1. FUll ZPA MOde INPUES ..eieiii e e e e 446
14.7.1.2. FUll ZPA MOAE OULPULS ot 450
14.7.1.3. Reduced ZPA MOAE INPULS . ... 453
14.7.1.4. Reduced ZPA Mode OUEPULS ..ot 456
14.7.1.5. FUll PLC MO INPULS ..eiei et e es 458
14.7.1.6. Full PLC MOdE OUEPULS ..t 463
14.7.1.7. Reduced PLC MOde INPUES ....eii e 468
14.7.1.8. Reduced PLC Mode OULPULS ...t 471

14.8. TroUBIESNOOTING ... et 475

Page 8 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

1. About This Manual

Products Covered in this Manual

ConveylLinx-
Ai2

All Article
Numbers
3022-xxXXX

ll
T

n

ConveylLinx-
Ai2-48

All Article
Number
3042-0000

ConveylLinx-
Ai3-24-FC
Article
Number
3023-0001

ConveylLinx-
Ai3-24-RC
Article
Number
3023-0002
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ConveyLinx- @) cowerw 0 &
Ai3-48-FC - = l | — »
Article iy i ce J - .

Number . ‘L = M
3043-0000 = | = B =

Symbol Conventions

! This symbol indicates that special attention should be paid in order to ensure

correct use as well as to avoid danger, incorrect application of product, or
potential for unexpected results

* This symbol indicates important directions, notes, or other useful information for
the proper use of the products and software described herein

Important User Information

! Modules contain ESD (Electrostatic Discharge) sensitive parts and components.
Static control precautions are required when installing, testing, servicing or
replacing these modules. Component damage may result if ESD control
procedures are not followed. If you are not familiar with static control
procedures, reference any applicable ESD protection handbook. Basic guidelines
are:

Touch a grounded object to discharge potential static

Wear an approved grounding wrist strap

Do not touch connectors or pins on component boards

Do not touch circuit components inside the equipment

Use a static-safe workstation, if available

Store the equipment in appropriate static-safe packaging when not in use

! Because of the variety of uses for the products described in this publication,

Page 10 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

those responsible for the application and use of this control equipment must
satisfy themselves that all necessary steps have been taken to assure that each
application and use meets all performance and safety requirements, including
any applicable laws, regulations, codes, and standards

The illustrations, charts, sample programs and layout examples shown in this

guide are intended solely for purposes of example. Since there are many
variables and requirements associated with any particular installation, Pulseroller
does not assume responsibility or liability (to include intellectual property
liability) for actual use based on the examples shown in this publication

Reproduction of the contents of this manual, in whole or in part, without written
permission of Pulseroller is prohibited

Not Included in this Manual

Because system applications vary; this manual assumes users and application
engineers have properly sized their power distribution capacity per expected

motor loading and expected operational duty cycle. Please refer to conveyor
equipment and/or motor roller manufacturer’'s documentation for power supply
sizing recommendations

How to Contact Us

Technical Support North & South America: support@pulseroller.com
Sales Support North & South America: sales@pulseroller.com
Technical Support Global: global support@pulseroller.com

Sales Support Global: global sales@pulseroller.com

Web Site: www.pulseroller.com
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2. Glossary of Terms

Term ‘ Definition
A separate (usually wrapped or boxed) object to be transported by the
Carton conveyor. The terms tray, tote, load, or product may also be used
interchangeably in this document.
) Conveyor controls architecture based upon modular distributed devices
ConveylLinx

connected via Ethernet network.

ConveylLinx-Ai /
ConveylLinx-Ai2 /
ConveyLInx-Ai3

Conveyor control module that is part of the ConveyLinx family. Each module
can accommodate up to 2 MDR conveyor zones. The modules allow
connection for Senergy-Ai platform motor rollers and gear drives. The term
Module will be used within this document and will refer to the ConveyLinx-Ai2
device

DHCP

Dynamic Host Configuration Protocol A protocol for assigning IP addresses to
devices on a network from a pool of available IP’s. A dynamic IP address
changes each time the device connects to the network

ERSC

Ethernet Roller Speed Control module - Conveyor control module that is part
of the ConveyLinx family. Each ERSC can accommodate up to 2 MDR
conveyor zones. In this document the term module will be synonymous with
ERSC

ERSC-SE4

Designed to “break-out” the RJ11 connection for easy installation. The
module has an amplifier to the output giving it up to 100mA output
capabilities. Configurable diodes for the inputs to minimize leakage current to
and from the ERSC. Module also allows for external power source connection
for auxiliary devices.

Hall Effect Sensor

Special sensor embedded within the brushless DC motor of an MDR used to
provide motor rotor position feedback to the motor controller

IP54

The IP Code (International Protection Marking) specifies the device’s degree
of resistance to intrusions, dust and water. IP54 certified device must be fully
protected from splashed water, dust particles and completely protected from
contact

JST

This is the name of a particular connector manufacturer that produces a
specific plug/socket arrangement for MDR connection to control cards. This
name is accepted within the conveyor and MDR industry as a simple
description of the particular socket style used on ERSC hardware.

LED

Light Emitting Diode - In the context of this document, LED’s are used on the
ConveylLinx-Ai2 to provide visual indication of module status




Term used to describe how the signaling output circuit of a photo-sensor is
configured when it detects its reflected light. A photo-sensor that is light

Light / Dark
Er?er /ized energized will activate its output circuit when it detects its reflected light. A
g dark energized photo-sensor will activate its output circuit when it does not
detect its reflected light
M8 This is the type of a connector, which has four connector pins and is used on
the ConveyLinx Ai2 modules for both sensor connectors and MDR connectors
MDR Motorized Drive Roller or Motor Driven Roller - Brushless DC motor and

gearbox assembly integrated into a single conveyor roller




Normally Open /
Normally Closed

Control logic terminology to define the state of the output of a Boolean “on”
or “off” device. The term specifically describes the state of the output circuit
when the device’s sensing circuit is un-energized. In the context of photo-
sensors; a normally open wired sensor would have its output circuit
energized when it detected its reflected light and its output circuit would be
de-energized when it did not detect its reflected light. Conversely a photo-
sensor wired normally closed would energize its output circuit when it did not
see its reflected light and it would de-energize its output circuit when it did
detect its reflected light

NPN / PNP

Electronics term that indicates the type of transistor circuit used for a logical
input or output for controllers. NPN devices will provide a common or ground
connection when activated and a PNP device will provide a logic voltage
connection when activated

Photo-sensor

A device, mounted near the end of the conveyor zone to sense the presence
of a carton on the zone

Programmable Logic Controller - A wide variety of industrial computing

PLC

devices that control automatic equipment

Pulse Width Modulation - a control scheme that utilizes high speed switching
PWM transistors to efficiently deliver power in a controlled fashion from the

Conveylinx controller to MDR

Retro-reflective /
Reflex

Term used to describe the two basic types of photo-sensors. Retro-reflective
photo-sensors utilize a reflective target that must be aligned with the photo-
sensor such that the light emitted by the photo-sensor is reflected back to it.
‘Reflex (or sometimes known as proximity) type photo-sensors emit light to
be reflected back from an object located sufficiently close to the sensor. ‘For
both types of photo-sensors, when they detect their reflected light source,
their signaling output circuit changes state.

RJ-11/ RJ-12

Registered Jack Style 11 / 12 - Standard connector / receptacle format
utilizing 4 or 6 pin connections. The typical standard connection for
telephones. RJ-11 utilizes 4 pins and RJ-12 utilizes 6 pins but both styles use
the same physical size.

RJ-45

Registered Jack Style 45 - Standard connector / receptacle format utilizing 8
pin connections. The typical standard for computer network cable
connections

Senergy-Ai

PulseRoller brand proprietary motor control platform that provides electronic
intelligence inside the motor that can be read by ConveyLinx-Ai Family and
MotionLinx-Ai Family control modules. The connection from the motor to the
controller is via 4-Pin M8 style connector




Singulation
Release

Conveyor control method for zoned controlled conveyor that dictates that
when a zone is discharging its carton, the upstream carton waiting to enter
must wait until the discharged carton is completely clear before it is allowed
to enter

Slave Rollers

A set of non-motorized conveyor rollers mechanically linked to an MDR. The
MDR and slave rollers make up a physical zone. All of the slave rollers in a
zone rotate at the same speed and direction as the MDR because of their
mechanical linkage

TCP/IP

Transport Control Protocol / Internet Protocol - IP is the protocol which
oversees the transmission of information packets from device to device on an
Ethernet network. TCP makes sure the packets have arrived and that the
message is complete. These two protocols are the basic language of the
Internet and are often referred to together as TCP/IP.

Train Release

Conveyor control method for zone configured conveyor that dictates that
when a zone is discharging, the upstream zone’s carton can move in unison
with the discharging carton.

A basic (linear or curved) cell of the conveyor consisting of a set of slave

Zone . .

rollers driven by one or more MDR’s and a single photo-sensor.

Zero Pressure Accumulation - Term that describes the conveyor controls and
ZPA mechanical scheme that will cause loads to queue on a conveyor in discrete

zones such that loads do not touch each other
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3. Getting Started

Purpose of this Manual

The purpose of this manual is to:

* ldentify the components and ports available on a module

* Provide guidelines for proper installation and wiring

* Provide examples on basic inter-module connections for linear conveyor

* Introduce the EasyRoll software tool and provide instructions to configure and modify
parameters

Who Should Use this Manual?

This manual is intended for users who need basic product information and simple application
procedures to implement Modules to control simple linear conveyor.

You should have a basic understanding of electrical circuitry and familiarity with relay logic,
conveyor equipment, photo-sensors, etc. If you do not, obtain the proper training before using
this product.

What do you want to do?

Learn about module hardware ports

Learn about power supply sizing

How to Auto-Configure your network of modules
Find out about what all the LED states mean
Learn about the different release modes and how to change them
Learn about Flex Zone

Learn about jam conditions

How to reset a module back to factory default
How to wire up a Wake Up interlock

How to wire up a Lane Full Interlock

How to Auto-Replace a module

Basic things you can do with EasyRoll and EasyRoll+

Learn about basic navigation through EasyRoll

Learn about ZPA settings and how to change them

How to change motor direction, speed, accel/decel, etc.
Learn about motor status and error indicators

How to change Jam Timers and Auto-Clear Timers
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How to change how the module logi the block/clear output from r sensor
How to change your Aux I/O Pins to match the signals you are using

Some advanced things you can do with EasyRoll and EasyRoll+

Learn how to discover modules on your network and change IP addresses
How t t Look Ah low Down featur

How to disable Flex Zone Recognition and why you may want to
How to set up an Extension or slave module

How to connect two separate networks together to operate in ZPA
How to backup and restore module settings
How t r m le firmwar
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4. Module Hardware

ConveyLinx-Ai Family Controllers are designed to operate Senergy-Ai Technology based motor
units. These motor units are utilized in both Motorized Drive Rollers (MDR) for conveyors and
Pulse Gear Drive (PGD) units that can be used for both conveyor and non-conveyor
applications.

Out of the box, ConveyLinx-Ai Family Controllers are designed primarily to be installed and
integrated into the conveyor’'s mechanical side frame assembly. The ConveyLinx-Ai Family
Controllers is a controller for up to 2 MDR conveyor zones. Each ConveyLinx-Ai Family
Controllers provides connection points for 2 MDR units with their corresponding 2 photo-
sensors as well as upstream and downstream network and discreet interconnections to form a
complete control system for zoned MDR conveyors.

* The “left” and “right” naming convention for the module ports is based upon
facing the front of the ConveyLinx-Ai Family Controllers and is not to be confused
with direction of product flow on the conveyor. Product flow will be designated as
“upstream” and “downstream”

Learn more:

Identifying ConveyLinx-Ai Family Controllers Components

Mounting Dimensions
Motor Ports

Sensor Ports
Ethernet Ports
Power Connections

Power Supply Sizin
LED Status Indicators

Technical Specifications
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4.1. Module Hardware Revisions

ConveyLinx-Ai2

There are currently 3 Generations of Hardware Revisions (HW) for
ConveylLinx-Ai2 controllers. These Generations have some restrictions
for firmware versions and compatability as neighboring modules for
Auto-Replacement firmware upgrade/downgrade capability. The
different Generations are identified by the HW Revision for a given
module which is shown both on the module’s back label and from
EasyRoll / EasyRoll+ software

Generation ‘ HW Revisions
ot | e
senz | g
Gen 3 HW Revisions 40

through 59

Module functionality (unless otherwise stated in this list) between all 3
Generations will remain identical

Gen 2 modules can be seamlessly Auto-Configured and used with Gen 1
modules

Module replacement will not update firmware into a Gen 1 module that is
neighboring with Gen 2 and/or Gen 3 modules. If a Gen 2 module is used

m toreplace a Gen 2 module whose neighbors are also Gen 2; then the
standard firmware upgrade/downgrade that occurs during the Module
Replacement procedure will work as expected

Module replacement will not update firmware into a Gen 2 module that is
neighboring with Gen 3 modules. If a Gen 3 module is used to replace a

m  Gen 3 module whose neighbors are also Gen 3; then the standard
firmware upgrade/downgrade that occurs during the Module Replacement
procedure will work as expected



Gen 2 module’s firmware cannot be downgraded below version 6.1.0 and
Gen 3 module’s firmware cannot be downgraded below 6.4.0

Firmware update versions from 6.1.0 through 6.3.x will be compatible for
both Gen 1 and Gen 2 based modules. EasyRoll and EasyRoll+ will extract
and route the appropriate firmware based upon the module’s HW Revision

Firmware update versions 6.4.0 and later will be compatible for all 3
Generations of modules. EasyRoll and EasyRoll+ will extract and route the
appropriate firmware based upon the module’s HW Revision

EasyRoll version 4.22 and later will be required to update firmware version
6.1.0 and later

EasyRoll versions prior to 4.22 will still be able to Discover and connect to
Gen 2 and Gen 3 modules and perform all functions except firmware
upgrade
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4.2. ldentifying Module Components

The ConveyLinx-Ai Family Controllers have very similar module components, but there are small
differences between the different models, so each module has its own page for component
identification.

ConveylLinx-Ai2
Conveylinx-Ai3-24-FC

ConveylLinx-Ai3-24-RC
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4.2.1. ConveyLinx-Ai2 / ConveyLinx-Ai2-48

Description

24VDC Power Terminals with separate connections for Logic and Motors

Motor Left LED & Motor Right LED - Motor status indicators

Left Sensor & Right Sensor Status LED Indicators

Module Status LED Indicator

Module Power LED Indicator

Motor Left and Motor Right Port - 4-pin M8 style connector for MDR
connection

Sensor Left and Sensor Right Port - M8 style connector for zone photo-sensor
connection

Removable IP54 Power Compartment Cover

Module Replacement Button
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@ @ Link Left and Link Right - RJ-45 style Ethernet network connection between
& modules including LED Indicators

@ Removable IP54 Ethernet RJ-45 Port Compartment Cover - Left and Right

@ * IP54 Protection Shrouds for Ethernet cabling and power wiring

* Indicates items shipped unattached to the modue but are included in the module’s box
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4.2.2. ConveyLinx-Ai3-24-FC / ConveyLinx-
Ai3-48-FC

‘ Description

-] g

Mounting Bracket with FC cable routing channels

Motor Left LED & Motor Right LED - Motor status indicators

Left Sensor & Right Sensor Status LED Indicators

%]

° o
® 0

Module Status LED Indicator

N

Module Power LED Indicator

e 0 Motor Left and Motor Right Port - 4-pin M8 style connector for MDR
& connection
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@ m Sensor Left and Sensor Right Port - M8 style connector for zone photo-sensor
&

connection
@ * Module Clamping brackets
@ Module Replacement Button

@ @ Link Left and Link Right - RJ-45 style Ethernet network connection between
& modules including LED Indicators

@ Removable IP54 Ethernet RJ-45 Port Compartment Cover - Left and Right

m * IP54 Protection Shrouds for Ethernet cabling and power wiring

* Indicates items shipped unattached to the modue but are included in the module’s box
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4.2.3. ConveyLinx-Ai3-24-RC

‘ Description

Iltem
o Mounting Bracket with RC wire routing channels

9 & 0 Motor Left LED & Motor Right LED - Motor status indicators

Left Sensor & Right Sensor Status LED Indicators

Module Status LED Indicator

o Module Power LED Indicator

6 0 Motor Left and Motor Right Port - 4-pin M8 style connector for MDR
& connection

@ m Sensor Left and Sensor Right Port - M8 style connector for zone photo-sensor
& connection
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@ * Module Clamping brackets

@ Module Replacement Button

@ @ Link Left and Link Right - RJ-45 style Ethernet network connection between
& modules including LED Indicators

@ Removable IP54 Ethernet RJ-45 Port Compartment Cover - Left and Right

m * IP54 Protection Shrouds for Ethernet cabling and power wiring

* Indicates items shipped unattached to the modue but are included in the module’s box




PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

4.3. Mounting Dimensions

The ConveyLinx-Ai Family Controllers have very similar mounting dimensions, but there are
small differences between the different models, so each module has its own page for mounting
details.

ConveylLinx-Ai2 / ConveylLinx-Ai2-48
ConveylLinx-Ai3-24-FC / ConveylLinx-Ai3-48-FC

Conveylinx-Ai3-24-RC
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4.3.1. ConveyLinx-Ai2 / ConveyLinx-Ai2-48

-1 21 -
- 26 =

26

Mounting Hole Dimensions
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4.3.2. ConveyLinx-Ai3-24-FC / ConveyLinx-
Ai3-48-FC

i i
=
s 2
Y Y
- 216 -
- 205 L
- 185 L

Mounting Hole Dimensions
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4.3.3. ConveyLinx-Ai3-24-RC

- 216 L

- 205 -
= 185 =

Mounting Hole Dimensions
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45
56
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4.4. Module Power Connections

At a minimum, for any of the ConveyLinx-Ai Family Controllers, you must supply at least the
Motor Power connection. The Logic Power connection is optional and used when you want to be
able to disconnect motor power and yet maintain module communication functionality.

There are differences between each of the ConveyLinx-Ai Family Controllers varieties:

ConveylLinx-Ai2 / ConveyLinx-Ai2-48

ConveylLinx-Ai3-24-FC
Conveylinx-Ai3-48-FC

Conveylinx-Ai3-24-RC
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4.4.1. ConveyLinx-Ai2 / ConveyLinx-Ai2-48

The protective shrouds (Iltem 17 as depicted in Identifying Module Components) will be
unattached to the module when shipped and are included in the module’s shipping box. These
shrouds are used to maintain an IP54 installation of the power and Ethernet wiring.

* 12 AWG (4.0 mm ?) Max wire size, 5-6 mm strip length

Images below are shown with individual wires for each power terminal such as
would be provided with Pulseroller Accessories PTK and PTK3 series tap kits.
Individual wires routed through the protective shroud will NOT PRESERVE IP54
PROTECTION. To achieve IP54 Protection for the power wiring, a multi-conductor
cable with a 3 mm minimum outer diameter must be used in order to properly
seal the shroud opening.

Power wires are fed through the protective shroud (ltem 17). The wire terminals (ltem 1) are
standard cage-clamp style
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Once wiring has been completed the power wiring compartment is then sealed by snapping into
place the Power Compartment Cover (ltem 12)
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4.4.2. ConveyLinx-Ai3-24-FC

ConveylLinx-Ai3-24-FC
Motor Only Cable Example
Provides Power to BOTH Motors and Logic

EUS AS—INTERFRCE

ConveyLinx-Ai3-24-FC
Separate Motor and Logic Power Cable Example

e Motor Power Can Be Disconnected and Logic Still Powered

Motor Power

+24V
Logic Power
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4.4.3. ConveyLinx-Ai3-48-FC

ConveyLinx-Ai3-48-FC
Motor Only Cable Example
Provides Power to BOTH Motors and Logic

Bl as—INTERFACE

ConveyLinx-Ai3-48-FC
Separate Motor and Logic Power Cable Example
Motor Power Can Be Disconnected and Logic Still Powered

+48V
Motor Power

+24V or +48Y
Logic Power

* Please note that for ConveyLinx-Ai3-48-FC, the Logic Power can be +24V or +48V
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4.4.4. ConveyLinx-Ai3-24-RC

Motor Power
+24V " Logic Power
< +24V

. . = Logic Power
Motor Power . - . " GND

GND

Motor Power T 2 Logic Power
Type MTW Tl
10 AWG : 14 AWG

6 mm? ) 2.5 mm?
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4.4.5. Assembly Instructions

The assembly procedure is the same for either the ConveyLinx-Ai3-24-FC module or the
ConveylLinx-Ai3-24-RC module. Once the cabling is properly seated in the mounting mounting
bracket, the main module unit snaps into the bracket and the module clamping brackets are
installed and closed as shown:
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4.5. Motor and Logic Power Distribution

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Conveylinx-Ai2
ConveylLinx-Ai3-24-FC
ConveylLinx-Ai3-24-RC
ConveylLinx-Ai2-48
ConveylLinx-Ai3-48-FC
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4.5.1. ConveyLinx-Ai2

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Connecting only MDR Power

* Connecting only to MDR Power will provide power to both the motor circuits and
the logic circuits.

The diagram shows the Power Terminal connections for 8 total modules separated into two
groups of 4 modules powered by 2 separate power supplies.

Group 1 Group 2
| |
!9 o o @ | [ 5] © @ 4] |
E 88 Jgaa égaqutaqe Jggeg ERENE] JgggLégga
N - - | I - - - - | I - EI_II_II_I S — - EI_II_II_I | S - -
HEEE? 4aaER YWean Baa* YaaaP YeaaP f%Hag BEEP

Group 1 [Lud Lov Group 2 0T Ty
Motor & Pl Motor & 24
Wer Power
Logic Supply l: Logic Supply
Power L_{ f single Point Power L_{
Connection o
l 1 [Earth Ground l l
AC Power Source AC Power Source

Connecting only Switched MDR Power

These diagrams depict the same examples shown above with the exception of the power

supplies being included in an externally controlled switching circuit such as would be used for
an E-Stop.
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Group 1 Group 2
| | | | |
BB 8 HEENE] g B ] BB EH BHHH d B B (IEIEHE] B HH
| N - - II'I_II_II_I I_II_II_: I I | B - - N — - [I_II_II_I N - -
58P Y4agap Ye05P Yopad YWaan eea? &eaaP SeaaP
Group 1 [T, Group 2 [T
Motor & Rloa Motor & plorsd®
Logic Supply lf Logic Supply
Power single Point Power
Connection to
Earth Ground
ISW]I . ol Stop L
Imlav-- --ﬁu:rar'g
AC Power Source AC Power Source

Connecting Separate Logic and Switched MDR Power

* Providing a separate power connection to the Logic Power, you can keep the
logic and communications powered and active and disconnect the MDR Power to
assure all motors are disconnected such as in an E-Stop situation

The diagram shows the connection for when Logic Power is coming from a separate power
supply than the MDR Power. Please note that the Logic Power supply is connected to the Logic
terminals for all 8 modules.
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24V
Power Loglc
aasieey | Power GroT.lp1 Grolup2
| 2 o 9 o t I ] 2 o 9 |
[TE-T - TN - - o o 8 o = 8 o = TN - 4 8 o x o o =
S5k 9 E S &% 958 958 58 588 S&¢e
BB 0 HEd ElE N BE6 8 gBB ‘EEEE B HH
| N — - | | — - [ — - I_lul_.ll U — - | N — - EI_JI_II_I I — -
5 glaaa? %o D GppeP o B L s [ [ I B
Group 1 *24V A ov Grcll.lp 2 24V GMU o
Motor :m;——_L Motor :m
Power ¢ = Power |
Single Point
Connectien to
Earth Ground E
L Step L <L Stop L
--Fllily-ll; --Rll:\rl:
AC Power Source AC Powaer Source
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4.5.2. ConveyLinx-Ai3-24-FC

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Connecting only MDR Power

* Connecting only to MDR Power will provide power to both the motor circuits and
the logic circuits.

The diagram shows the Flat Cable (FC) Power connections for 6 total modules separated into
two groups of 3 modules powered by 2 separate power supplies.

Group 1 *24v oV GI"OI..Ip 2 +24V ¢ ;w
Motor & ok Motor & o
P ] P
Logic Supy T] Logic supy
Power 1 T single Point Power i i

| 1 B | 1

AC Power Source AC Power Source

Connecting only Switched MDR Power

This diagram depict the same example shown above with the exception of the power supplies
being included in an externally controlled switching circuit such as would be used for an E-Stop.
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Group 1 [T ¥ 0 Group 2 [ ¥y
Motor & P:“ Motor & 24V
wWer Power
Legic Supply l_ Logic Supply
Power Single Point Power
Connection 1o
Earth Graund
L stop L L Stop L
TRelay T TRelay T
0 Y
AC Power Source AC Power Source

Connecting Separate Logic and Switched MDR Power

* Providing a separate power connection to the Logic Power, you can keep the
logic and communications powered and active and disconnect the MDR Power to
assure all motors are disconnected such as in an E-Stop situation

The diagram shows the connection for when Logic Power is coming from a separate power
supply than the MDR Power. Please note that the Logic Power supply is connected to the Flat
Cable (FC) Logic terminals for all 6 modules.
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Group 1 +24V é‘ v Group 2 +24V 2";; v
Motor ml; —_L Motor ;::';':'
Power = Power
single Point
Connectian to
Earth Ground
L stop L L Stop L
T Relay T T Relay T
L:

AC Power Source AC Power Source
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4.5.3. ConveyLinx-Ai3-24-RC

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Connecting only MDR Power

* Connecting only to MDR Power will provide power to both the motor circuits and
the logic circuits.

The diagram shows the Flat Cable (FC) Power connections for 6 total modules separated into
two groups of 3 modules powered by 2 separate power supplies.

Group 1 Group 2

ML_I@I_I m\_l@l_.] +24\fu@"_‘

Gmup 1 +24V ¢ o Group 2 24V rW
Motor & vl Motor & Lokl
Logic Supply l,__, Logic Supply
Power L{ it Single Paint Power L_{ T
l l Connection o l l
Earth Ground
AC Power Source AC Power Source

Connecting only Switched MDR Power

This diagram depict the same example shown above with the exception of the power supplies
being included in an externally controlled switching circuit such as would be used for an E-Stop.
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Group 1 Group 2
| | l |
l_r@l_:l vL_I@t_J I_.l@'l_l vl_l@t_J ] VL_I@I_J I_J@l_r
mp:—. @ ~ <.’VM:'r-ﬂﬂ @ ~— G“Dr=-1 @ 1
Group 1 +24V oy Group 2 +24V @ oy
Motor & Boaads Motor & bl
Logic Supply l:— Logic Supply
Power Single Paint Power
Connection 1o
Earth Ground
j.;::n j. inﬁhrp L
™1 ™I
AC Power Source AC Power Source

Connecting Separate Logic and Switched MDR Power

* Providing a separate power connection to the Logic Power, you can keep the
logic and communications powered and active and disconnect the MDR Power to
assure all motors are disconnected such as in an E-Stop situation

The diagram shows the connection for when Logic Power is coming from a separate power
supply than the MDR Power. Please note that the Logic Power supply is connected to the Flat
Cable (FC) Logic terminals for all 6 modules.
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power | LOGIC
.m’“,")""w Power Grolup1 Grolupz

S G = SO B = O, & =

Group 1 '2“";‘%“ Group 2 |+ 2 S ov
Motor e Motor i
Power - Power
single Paint
Connectien to
] Earth Ground [
L stop L L stop L
Relay T Relay T
l:
AC Power Source AC Power Source
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4.5.4. ConveyLinx-Ai2-48

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Please note that ConveyLinx-Ai2-48 Sensor and 1/O ports
% accommodate 24V devices even when powered by 48V power
supplies.

You can still use your typical 24V sensors and |I/O devices.

Connecting only MDR Power

* Connecting only to MDR Power will provide power to both the motor circuits and
the logic circuits.

The diagram shows the Power Terminal connections for 8 total modules separated into two
groups of 4 modules powered by 2 separate power supplies.
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Group 1 Group 2
| |
| i o9 o i l | 2 2 o i l
$3¢ g2 $2¢ $2¢ $3¢ 3828 g38 $%¢
HHH HHEH N R HHH BHE B8 A HEE
:I_H'_II_I | S — - T JLJC | - — |  — g — J - — S — - | - -
BEEPRP §EEEP SGEAERP WeEEP Y“sEaER MEaaR Yeaaf &8 B
Group 1 wwq‘ﬂ ov Gruup 2 'QBVQ‘E& v
Motor 8- vy | Motor 8- Sk
Logic supply ]_T Logic Supply
Power L_{ i £ single Point Power L_{ 7
l I Connection to 1 l
Earth Ground
AC Power Source AC Power Source

Sensor & I/0 devices operate at 24V when Motor / Logic power is 48V

Connecting only Switched MDR Power

These diagrams depict the same examples shown above with the exception of the power
supplies being included in an externally controlled switching circuit such as would be used for

an E-Stop.

Group 1 Group 2
| |
| g 2 o9 i3 | | 2 2 o i I
8%¢8 388 338 838 8% 8 388 38%8 $%§8
00 000 ga HEN] ] B0 -l B80
cl_]l'_ll_l B — - T JLJC | - — - — c'l_"_f S — - | - -
IBEEP §EEHP 4EaEP SEEEP YEEEP WeEsaP SHesaP YeneR
Sensor & I/0 devices
Group 1 o b Group 2 g dov operate at 24V when
Motor & pawer Motor & Power Motor/Logic power is 48V
Logic Sl I ]_T Logic Supply
Power Single Point Power
‘Connection to
Earth Ground
-[ Stop .[ -[ Stop L
TRelay T TRelay T

AC Power Source

AC Power Source
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Connecting Separate Logic and Switched MDR Power

* Providing a separate power connection to the Logic Power, you can keep the
logic and communications powered and active and disconnect the MDR Power to
assure all motors are disconnected such as in an E-Stop situation

The diagram shows the connection for when Logic Power is coming from a separate power

supply than the MDR Power. Please note that the Logic Power supply is connected to the Logic
terminals for all 8 modules.

24 or 48V R
Power Logic
TD;:,“WW Power Grolup 1 Grolup 2
|9ﬂ= Eﬂﬂ gﬂﬂ 9ﬂ¢| |2ﬂ-= Eﬂﬂ gﬂﬂ gﬂﬂl
o [} o o o [} o o
988 588 9358 938 988 S8 8 R 53¢
d 88 508 BB H BHH HBd HB A HE R BB H
| - - I - - | - - I I | N - - | N ) - - | N - - | B — -
TEEP ' I?EL_—_!F’ ?E e ?ﬁﬁﬁ TEEP T )23 @:T B I?E!E
Sensor & |/0 devices
Group 1 |*#v§ 2ov Group 2 [evegov operate at 24V when
Motor rm——_L Motor Power Motor/Logic power is 48V
Power o = Power —
single Point
Connection to
Earth Ground
L Stop L AL Step L
T Relay T T Relay T
&

AC Power Source AC Power Source
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4.5.5. ConveyLinx-Ai3-48-FC

Regardless of the specific ConveyLinx-Ai Family Controllers, each is equipped with the ability to
separate the MDR Power from the Logic Power.

! Please note that in all power connection situations it is recommended to tie all

DC common terminals together and a single connection to earth ground.

Connecting only MDR Power

* Connecting only to MDR Power will provide power to both the motor circuits and
the logic circuits.

Please note that ConveyLinx-Ai3-48-FC Sensor and 1/O ports
* accommodate 24V devices even when powered by 48V power
supplies.

You can still use your typical 24V sensors and |/O devices.

The diagram shows the Flat Cable (FC) Power connections for 6 total modules separated into
two groups of 3 modules powered by 2 separate power supplies.
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/ / Sensor & /O devices operate at
Group 1 [yl Yoy Group 2 [i Yoy 24V when Motor/Logic power is 48V
Motor & B Motor & AN
Logic Supply ]_T Logic Supply
Power L{ 1 Single Point Power L { 1
1 l Connection to l l
Earth Ground
AC Power Source AC Power Source

Connecting only Switched MDR Power

This diagram depict the same example shown above with the exception of the power supplies
being included in an externally controlled switching circuit such as would be used for an E-Stop.

Group 1 Group 2

/ Sensor & 110 devices operate at
Group 1 [ 45 Group 2 [T ¥ 24V when Motor/Logic power is 48V
Motor & VN | Motor & ol
Logic Supply :LT Logic Supply
Power Single Paint Power
Connection to
Earth Ground
j. Stop j_ A Step L
T Relay T ¥mlay"
AC Power Source AC FPower Source
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Connecting Separate Logic and Switched MDR Power

* Providing a separate power connection to the Logic Power, you can keep the
logic and communications powered and active and disconnect the MDR Power to
assure all motors are disconnected such as in an E-Stop situation

The diagram shows the connection for when Logic Power is coming from a separate power
supply than the MDR Power. Please note that the Logic Power supply is connected to the Flat
Cable (FC) Logic terminals for all 6 modules.

24 or 48V =
Power Loglc

+ncs%}!w Power

Group 1 **Bv1,§\"‘f_
Motor Power

Power

AC Power Source

\ Vi
Group 2 | " “‘3 o
v Motor | o
i Power
single Peint

Connection to

q Earth Ground
L Stop J L stop j-

T Relay -

AC Pawer Source

Sensor & IO devices operate at
24V when Logic power is 48V
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4.6. Proper Motor Grounding Practice

Motor roller drive end shaft and/or fixing bracket must be electrically bonded to the conveyor
frame and conveyor frame connected to electrical ground.

Motor Roller Shaft

- - : y B Conveyor frames must

be bonded together and
__ connected to earth
Mounting screws must ' - ground at a single point
touch conveyor frame "

e (notpanl to | 2 -. Motor Roller Cable
provide grounding path . S e I

! Improper grounding of MDR and/or Power Supply Common may result in
premature MDR and/or ConveyLinx-Ai Family Controllers module failure. Proper
grounding techniqgues MUST be observed for all applications
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4.7. Power Supply Sizing

Motor Power for 24V Controllers
Motor Power for 48V Controllers

Logic Only Power
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4.7.1. Motor Power for 24V Models

The current loading on the power supply for a group of ConveyLinx-Ai Family Controllerss
depends upon the Motor Type selected. Each of the motor types available has an associated
rated current that the motor will draw at rated torque and maximum speed. Each Motor Type
also has an associated allowed current draw that is available for a period of time upon the
initial starting of the motor. Theses current values and starting times are shown in the following
chart:

ECO | ECO+ | BOOST BOOST

8

Power supply load per Motor Port at

) 25A141A| 35A | 35A
rated torque at maximum speed

Power supply load per Motor Port during

. . 30A141A| 5.0A | 8.0A
motor starting period

5.0 1.5 3.0
Duration of motor starting period N/A
sec sec sec

«¥s Please note that the current values shown are per Motor Port, so if both Motor
Ports are being used on a given ConveyLinx-Ai Family Controllers.
The current load seen by the power supply for that module will be 2 x value
shown.

* The current values are at rated speed and at rated torque. The current will be
less if rated torque is not required by the motor.

Pulseroller assumes the user is aware of MDR power requirements for the
application and that the user and/or installer have properly sized 24VDC power
supplies and wiring based upon all applicable codes and standards. Pulseroller

also assumes installation will follow proper equipment grounding practices. “DC
common or -"on all power supplies should always be connected to ground.
Improper power supply sizing and/or improper grounding practices may produce
unexpected results.
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4.7.2. Motor Power for 48V Models

The current loading on the power supply for a group of ConveyLinx-Ai Family Controllerss
depends upon the Motor Type selected in EasyRoll+. Each of these motor types is based upon
the desired acceleration torque performance required and is shown in EasyRoll+ as a current
value.

=neral/IP | Configuration Motors Sensors | Zones | Merger | Logical Con

itor
Motor Type Senergy-X 1.7 A »
7% Overspeed Senergy-X 1.7 A
Not Dynamic e
Senergy-X 2.5 A
Motor Direction Senergy-X 3.5 A
Brake Method Senergy-X 4 A

Speed 0.6 m/s

Use G-Force [ | Set All

Acceleration 30 mm

Deceleration 30 mm

Unlike 24V Senergy-Ai where starting current, starting current duration, and ECO
vs. BOOST modes are used; ConveyLinx-Ai2-48 and ConveyLinx-Ai3-48-FC

modules provide Acceleration Torque on Demand and this torque is limited by the
Motor Type current limit settings applied in EasyRoll.

EasyRoll+ Motor Type Setting

Power supply load per Motor Port

. 19A|22A|27A)3.7A|4.0A
at rated torque at maximum speed

IMPOTRANT: Even though you can size your power distribution based upon the
Acceleration Torque on Demand Current Limit, extended operation at any current

above the Rated Current of 1.6A will eventually result in overheating of the
motor.

«¥» Please note that the current values shown are per Motor Port, so if both Motor
Ports are being used on a given ConveyLinx-Ai Family Controllers.
The current load seen by the power supply for that module will be 2 x value
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shown.

* The current values are at rated speed and at rated torque. The current will be
| if rated tor is not r ir the motor.

Pulseroller assumes the user is aware of MDR power requirements for the
application and that the user and/or installer have properly sized 24VDC power
supplies and wiring based upon all applicable codes and standards. Pulseroller

also assumes installation will follow proper equipment grounding practices. “DC
common or -"on all power supplies should always be connected to ground.
Improper power supply sizing and/or improper grounding practices may produce
unexpected results.
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4.7.3. Logic Only Power

When using a separate power supply for the Logic Only Power, the number of modules that can
operate from a single power supply depends primarily on the wiring distance and the gauge of
the wire. Please use the following guidelines when planning your Logic Only Power Supply

design.
P Max. Wi Max. Qty of
ower. Wi EeEe ax. Wire ax. Qty o
Supply Size Length Modules
10A 16 AWG 50M /165 ft. 25
10A 14 AWG 50M / 165 ft. 30

20A 14 AWG 50M /165 ft. 40
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4.8. Motor Ports

Both ports utilize a 4-pin M8 male receptacle. Each receptacle is mechanically keyed to assure
proper orientation upon plugging in.

M8 4 Pin Male Motor Port with Senergy Ai Motor Female Connector
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4.9. Sensor Ports

* All ConveyLinx-Ai Family controllers accommodate 24V devices on their sensor
ports regardless if they are powered by 24V or 48V

Each sensor port is a standard M8 Female receptacle with standard pin-out:

Description
1 24VDC Module’s 24VDC Supply
5 Aux 1/O I/0 Signal - Input or Output Function configured with EasyRoll
software
3 GND Module’s DC Common
Logical Input for Sensor’s state output - Auto detect for NPN or
4 Sensor Signal g P P

PNP
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4.9.1. Electrical Connections for Sensor
Port Aux 1I/O

When connecting to either Sensor port with an M8 connector to access Pin 2 signal; you
typically will use a standard parallel type splitter cable assembly that breaks out each of the
available pins on the Module to their own M8 connection port. These splitter cables wire the
+24V and Common connections in parallel

* Splitter cables are commercially available from multiple sources. Click here for
information for Pulseroller IOX-2 Breakout/Splitter M I

Branch 1 of the Splitter is the connection
for the Sensor Signal which is Pin 4 on the
Sensor Port of the Ai2

M/F 4 Pin M8 Patch Cable from Splitterto
Ai2 Module Sensor Port

Zone Sensor

AuxlfO

Branch 2 of the Splitter is the connection
for the Aux 1/0 Signal which is Pin 2 on the
Sensor Port of the Ai2

Typical Parallel Splitter Cable Usage

Aux I/O Pin 2 as Input

When the Aux I/O Pin 2 is configured as an input, the circuit is NPN/PNP auto-sensing. The
signal can be connected to either +24V or 0V to operate.
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Pin 4 of this connector physically connects
to Pin 2 on the Ai2 Module because it is
connected to Branch 2 of the Splitter

N\

Pin 4 r_--"‘
0—|

f — Pin 1 or Pin 3
-~

Because Aux |/O INPUT is PNP/NPN Auto
Sensing, you can use either Pin 1 of Pin 3

Aux1/O connects to Branch 2 of the Splitter

Aux I/O Pin 2 Input Connection Diagram

Because the auto-sensing circuit requires a nominal voltage in order to operate,
there will be some small amount of leakage current possible between Module Pin

2 and Pin 3 (GND). Please use caution if you connect a load between Module Pin
2 and Pin 3.

Aux 1/0 Pin 2 as Output

When the Aux I/O Pin 2 is configured as an output, the circuit is NPN only and requires the load
to be connected to Pin 1 (+24V)

24VDC Load
Pin 4 of this connector physically connects 20 mA Max.
to Pin 2 on the Ai2 Module because it is
connected to Branch 2 of the Splitter
0

Pin 4 -m

Pin 1

Sl B <]

\Aux 1/O connects to Note that the Aux /O

Branch 2 of the Splitter OUTPUT is NPN Only

Aux I/O Pin 2 Output Connection Diagram
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4.10. Ethernet Ports

Both ports are standard RJ-45 jacks conforming to standard Ethernet connection pin-out. In
order to maintain IP54 rating; Ethernet cables need to be equipped with protective shrouds.
Shown below are the Ethernet cables installed using shrouds to protect the RJ-45 connectors on
the Ethernet cables. Each module is shipped with 3 shrouds - 2 for the Ethernet Cables and 1
for the power wiring.

Ai2 Module with Left & Right Ethernet Cable (Covers removed)

Ai2 Module with Left & Right Ethernet Cable with Covers attached
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* Even though the images depict ConveylLinx-Ai2, the ConveyLinx-Ai3-24-FC and
ConveylLinx-Ai3-24-RC modules utilize the exact same protectiv
covers

How to install shrouds on Ethernet cables

Assembly Tool

Phoenix Contact Part Number 2891547 FL IP 54
or SS TOOL-MET 621-80008

* Tool must be purchased separately

Putting the shroud on the cable

1: With tool 2: Grip the
handle to open
closed, place .

the pins to

shroud on the
ins stretch open the
P shroud

3: While

4: Release the
handle and the

continuing to
grip the handle,

insert the RJ-45 pins close
cable through allowing them to
the shroud be removed
opening as from the shroud

shown




4.11. LED Status Indicators

ConveyLinx-Ai Family Controllers status is indicated by several LED’s. All LED’s with the
exception of the Ethernet Link and Activity LEDs are multi-colored and context sensitive. The
following sections indicate the various meanings of all LED indicators.

* By definition Blinking is approximately 122 second on/off cycle and Flashing is
approximately 174 second on/off cycle.

If you need help finding where LED Items are located on the ConveyLinx-Ai Family Controllers

Communications

Indicator ‘ Item LED State ‘ Description
Ethernet Left OFF No connection established
Link & , . .
@ & @ Solid Green Connection is established
Ethernet
Right Link Blinking Green | When data transmission activity is occurring
Motors
Indicator ‘ Item LED State ‘ Description
OFF Motor is not running and no faults detected
Solid Green Motor is running
If Motor is running - indicates current limit
If Motor is stopped - indicates motor is not
Solid Red 'S Stopped ~ Inc '
connected properly or is overheated
Motor Left & 9 Power supply is under 18V or above 30V
. < ©
Motor Right L Motor is overloaded and the module is limiting
Blinking Red
current to reduce temperature
Motor short circuit detected between at least
Flashing Red two of the phase windings or Motor Power
supply is less than 10V
Solid Amber Module is booting up




Slow Blinking Red

Profinet enabled discover function initiated
from PLC

Network & Module Status

Indicator ‘ Item ‘ LED State ‘ Description
Blinking Red Module is starting task processes
Blinking Green | Module is ready
Flashing Green &
BIink?ng Red Module is in Failsafe Mode
Module G Flashing Red Auto-Configuration is in progress
Status C tion t lost f ing fi
nnection r r performing firmwar
Blinking Amber onnection to peer lost or perfo g are
upgrade check
Solid Amber Firmware upgrade in progress
Solid Red No Conﬁgura’Fion either due. to fai.led Auto-
Replace or failed Auto-Configuration
Sensors
Indicator ‘ Item LED State ‘ Description
Solid Green Sensor Input is energized
Solid Amber Module is booting up

Flashing Green

Sensors Left

0.6

When in ZPA Mode and when Sensor is blocked
- indicates external device (PLC/PC controller or
EasyRoll) has accumulated the zone and
inhibiting release

& Right
Solid Red

Aux I/O Pin 2 is energized (when configured as
an Input while in PLC I/O Mode)

Blinking Red

Arrival Jam or missing sensor

Blinking Green/
Amber

Sensor Jam




Flashing Red network Stop condition

Flashing Amber | Power supply is less than 10V

Profinet enabled discover function initiated

Slow Blinking Red from PLC




Power

Indicator ‘ Item LED State ‘ Description
P ly f th Logi Mot
Solid Blue ower supply for bo ogic and Motors are
Power o connected
Blinking Blue Motor power supply is less than 18V
Special Cases
Indicator ‘ Item LED State ‘ Description
All Sensor & 9 & e
Flashing Red Module in stopped state
Motor o 9
&
Left Sensor 9 o Flashing Green ZPA zone on Left side of module is in
& Left Motor & g Maintenance Mode*

Right Sensor
& Right
Motor

0.0

Flashing Green

ZPA zone on Right side of module is in
Maintenance Mode*

«¥s *Maintenance mode only accessible via remote PLC.




4.12. Technical Specifications

o¥s Unless otherwise stated, all specification data is identical for all ConveyLinx-Ai
Family modules

Power Connection

ConveyLinx- | Non-removable cage clamp

Ai2 Degson DG245-5.0, 12 AWG
ConveyLinx- |(3.31 mm 2) Max wire size, 5-6
Ai2-48 mm strip length

ConveylLinx- | Insulation Displacement for
Ai3-24-FC standard AS-Interface cable
ConveylLinx- | Optional separate cable for logic
Ai3-48-FC power

Insulation Displacement for Type
MTW (or equivalent) wire

Motor Power 10 AWG (6.0 mm 2)
ConveylLinx- | 80 strand, insulation hardness
Ai3-24-RC 85 or less

Optional Logic Power 14 AWG

(2.5 mm 2) 48 strand, insulation
hardness 85 or less.

Electrical Ratings

ConveylLinx-Ai2

Linx-
ConveylLinx- Cor;\ilze); énx
Ai3-24-FC .
ConveyLinx ConveyLinx-
Ai3-48-F
Ai3-RC 13-48-FC
Power
48.0V +4%
| 24.0V +/- 10%
supply / o 1-20%
voltage
Input
Protection Class Il
Rating




PULSEROLLER

Standby
current
consumption

< 120mA

Motor
Starting
Current

=< 8A per Motor

Not Applicable

Motor Rated
Current

=< 3A per Motor

= 1.7A per
Motor

Environmental Ratings

ConveyLinx-Ai Family Complete Guide - 3.0_en

' Operating outside these parameters may result in permanent ConveyLinx-Ai
Family Controllers failure or unexpected device behavior

ConveyLinx-Ai2

C Linx-
ConveylLinx- on\./ey nx
: Ai2-48
Ai3-24-FC ]
ConveylLinx ConveyLinx-
Ai3-48-F
Ai3-RC 13-48-FC
Minimum
Operating 21V 35V
Voltage
Maximum
Operating 30V 50V
Voltage
Storage
-259C to 702 C ( -13°F to 1609F)
temperature
, Standard Module: 0°C to 40°C (
Ambient
Operatin 32°F to 104°F)
Tepm eratgure Freezer Rated Module: -30°C to
P 40°C ( -22°F to 104°F)
Humidity 5% to 95% non-condensing
Vibration 0.152 mm (0.006 in.)
displacement, 1G peak
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Mechanical 20G peak for 10ms duration (1.0
Shock ms)

Enclosure IP

IP54
Rating

Maximum
motor start 8A 5A
current

Certifications & Standards

Programmable
controllers — Part
BDS EN 61131-2:2008 2: Equipment
requirements and
tests

Electromagnetic
compatibility (EMC)
— Part 6-2: Generic
BDS EN 61000-6-2:2006 | standards -
Immunity for
industrial
environments

Electromagnetic
compatibility (EMC)
— Part 6-4: Generic
standards -
Emission standard
for industrial
environments

BDS EN
61000-6-4:2007+A1:2011

Specification for
radio disturbance
and immunity
measuring
apparatus and
methods Part 2-1
Methods of
measurement of
disturbances and
immunity.
Conducted

BDS EN
55016-2-1:2009+A1:2011




disturbance
measurements

BDS EN
55014-1:2007+A1:2009
+A2:2011

Electromagnetic
compatibility -
Requirements for
household
appliances, electric
tools and similar
apparatus — Part 1:
Emission

BDS EN 61000-4-2:2009

Electromagnetic
compatibility (EMC)
Part 4-2:
Electromagnetic
discharge Immunity
test

BDS EN 61000-4-4:2012

Electromagnetic
compatibility (EMC)
Part 4-4 Electrical
fast transient/burst
immunity test.

BDS EN 61000-4-5:2007

Electromagnetic
compatibility (EMC)
Part 4-5 Surge
immunity test.

BDS EN 61000-4-6:2009

Electromagnetic
compatibility (EMC)
Part 4-6 Immunity
to conducted
disturbances,
induced by radio-
frequency field

BDS EN 61000-4-11:2009

Electromagnetic
compatibility (EMC)
Part 4-11 Voltage
dips, short
interruptions and
voltage variations
immunity tests
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Sensor Port 1/O

* Please Note: All ConveyLinx-Ai Family Sensor Ports accommodate 24V devices
regardless of whether they are powered by 24V or 48V

Each Module is equipped with two 4-pin female M8 style Sensor 1/O ports primarily used to
connect a photo-electric sensor to the module. Each of these ports has one pin dedicated as an
input for the sensor (pin 4) and one Aux I/O pin (pin 2) that is configurable to be either an input
or an output.

Pin 1 -24VDC
Pin 2 = Configurable Aux 1/O Pin
Pin 3 -GND

Pin 4 — Input

Sensor Input Signal (M8 Pin 4)

The sensor input (pin 4) is auto-sensing for PNP or NPN circuit type such that both sourcing and
sinking current will activate the input based upon the following conditions:

Mini N
inimum O 15 mA
Current
Maximum
0.4 mA
OFF Current

Aux 1/0 Signal (Pin 2) when configured as as INPUT

When configured as an INPUT, the Aux I/O (pin 2) is auto-sensing for PNP or NPN circuit type
such that both sourcing and sinking current will activate the input based upon the following
conditions:
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Mini N
inimum O 15 mA
Current
Maximum

0.4 mA
OFF Current

Aux I/0 Signal (Pin 2) when configured as an OUTPUT

When configured as an OUTPUT, the Aux I/O (Pin 2) provides an NPN only circuit as illustrated:

24VDC Load
20 mA Max.

Output

Pinl

Sensor Port 24VDC (Pin 1) and GND (Pin 3)

Pin 1 of each Sensor Port provides 24V for powering up a sensor device and/or for supplying the
load for the Aux I/O (Pin 2) when configured as an output. The available current for the two
control ports on the module is limited internally by a solid-state fuse. The maximum combined
current consumption for the two sensor ports is 100 mA.

! Current in excess of 100mA drawn from the sensor port’s 24V pin may cause
permanent damage to the sensor detection circuit. Care should be taken to avoid
excess loads, short circuits and miss-wiring of the sensor port.

Motor Port

ConveylLinx-Ai2 | ConveyLinx-
ConveylLinx- Ai2-48

Ai3-24-FC ConveylLinx-
ConveylLinx- Ai3-48-FC
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‘ Ai3-RC ‘

Supported . ,
Senergy Ai Senergy-Ai-48

motor types ay 9
PWM 25 kHz +/- 40 kHz +/-
frequency* 0.1% 0.1%
Maximum
starting 8A N/A
current
Maximum
rated 3A 1.7A
current

Coil-to-coil short, coil-to-Vcc

Motor short, overheating, over-voltage,
Protection** | under-voltage, stall sensing and
protection

*The PWM frequency is firmware version dependent

**During normal operation as an MDR port, the internal protection circuitry is not
capable of detecting a short-circuit between a BLDC coil output and ground. Such

a short-circuit will cause damage to the high-side bridge transistors. When
operating these outputs as general purpose outputs, the high-side transistors are
disabled, so a pin-to-ground short-circuit is not an issue

Motor Ports in Digital Output Mode (not applicable for ConveyLinx-Ai3-48-FC
& ConveyLinx-Ai2-48)

Either the Left or Right (or both) Motor Ports can be configured to operate their respective
motor coil output transistors as 24V DC digital output signals. These digital output signals are
sinking type only and will accommodate up to 1A on a given output pin, but restricted to a total
of 1.5A for both pins on a given port.

For each of the Motor Ports, only 2 out of the 3 total motor coil output pins are available as
digital outputs for a total of 4 Motor Port digital outputs available per module. Please note that
these 2 available motor coil pins are different between the Left and Right Motor Port
illustrated:
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Digital Output for RIGHT Motor Port Only Pow:f::pply
o

4 Pin
M8 Style Pin3 (V)
n

- Female Plug - LOAD +
= T ™
_E 5 g

- J
23 — [ S—
£ £ |
w -
28 Pin2 (U)

No Connection to Pin 1
Ne Connection to Pin 4

24VDC Load
1A Max. per Pin

1.5A Max. Total between both Pins

Digital Output for LEFT Motor Port Only g

Power Supply
LEFT Side View (o]

Pinl
4 Pin
MBE Style P (W)
n
es Fin3 w Female Plug - LOAD #
2t "
r nﬂ_ F \ 7 T
[ ,
N —
S5 | )
£= :
w ~
4 Pin 3 (V) [
= LOAD +

No Connection to Pin 1
Neo Connection to Pin 2

24VDC Load
1A Max. per Pin

1.5A Max. Total between both Pins

Ethernet

» 3 port integrated switch ( 2 external ports and 1 port for the on-board processor)
* Automatic speed setup (10Base-T / 100Base-TX)

* Automatic duplex configuration (Full / Half)

* Automatic straight/crossover cable detection ( Auto MDI/MDI-X)

PAUSE frame support

* Back pressure flow control support

* Maximum segment length: 100m / 328ft
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Supported Protocols

Modbus/TCP
EtherNet/IP
Profinet 10
CCLink IEF Basic

ConveyLinx-Ai Family Complete Guide - 3.0_en
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5. Auto-Configuration

! Either EasyRoll or EasyRoll+ Software is required to Auto-

Configure ConveyLinx-Ai Family Controllers

% Use EasyRoll or EasyRoll+ for all 24V based ConveyLinx
controlléers

! You MUST use EasyRoll+ for all 48V based ConveyLinx

controllers

See more about EasyRoll Software
See more about EasyRoll+ Software

The purpose of Auto-Configuration for networked ConveyLinx controls is to provide a simple
and easy procedure for linear conveyor system commissioning. The Auto-Configuration
Procedure requires the use of EasyRoll on a PC.

Connecting Devices to Conveylinx-Ai Family Controllers
Connecting Nodes Together

Installing EasyRoll

Conveylinx Ethernet Definition

Connecting Your PC to Network

Auto-Configuration Procedure

Linear Conveyor Definition

Auto-Configuration is only applicable to a Linear Conveyor arrangement. A Linear Conveyor
arrangement is defined as a single uninterrupted path of conveyor with no merge or diverts
mechanisms. A Linear Conveyor can include curved sections, but the flow of cartons on the
conveyor is continuous from in-feed zone to discharge zone. A networked ConveyLinx solution
can control more complex conveyor paths that include diverting and merging equipment by
utilizing external PLC/PC control and/or on-board ConveyLogix programming.
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< \}\\\\\l ) //V/:’

Example of a Linear Conveyor
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5.1. Device Connections to Modules

Before the Auto-Configuration Procedure can be performed; each individual ConveyLinx-Ai
Family Controllers needs to have its associated MDR’s and photo-sensors connected in the
proper way for expected operational results.

In general, each ConveyLinx-Ai Family Controllers detects which Sensor ports have a device
connected and will use this to determine its specific configuration once it has been instructed
to self-configure by the Auto-Configuration Procedure.

Before starting to configure your system to operate, each MDR and photo-sensor needs to be
properly connected to the ConveyLinx-Ai Family Controllerss mounted on the conveyor.
Modules will determine how to operate based upon how the photo-sensors and MDR’s are
connected.

< The number of Sensors connected will determine the total number of Zones.
Once Auto-Configuration is complete, this number of Zones cannot be modified
or over-ridden without performing another Auto-Configuration Procedure.

A single ConveyLinx-Ai Family Controllers can operate as a:

-

2 zone controller
with 2 MDR’s and
2 photo-sensors

1 zone controller
with 1 MDR and 1
photo-sensor on

Left or Right Side
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1 zone controller
with 2 MDR’s and
1 photo-sensor
with Sensor on
Left or Right Side
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5.1.1. Examples that will generate errors

o These examples are not necessarily invalid and will not cause the Auto
Configuration procedure to fail or abort, but they will result in module errors in
ZPA Mode.

This module will configure =
as a two zone module but
will generate a motor
connection error for the
missing motor on the Right
side

This module will configure
as a two zone module but
will generate a motor
connection error for the
missing motor on the Left
side

This module will configure
as a single zone module on
the Right side but will
generate a motor
connection error for the
missing motor on the Right
Side

This module will configure [
as a single zone module on

the Left side but will

generate a motor

connection error for the

missing motor on the Left

Side
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5.2. Motor Rotation Definition

The ConveyLinx-Ai Family Controllers uses a Clock-Wise (CW) and Counter Clock-Wise (CCW)
motor rotation definition. The reference for this distinction is based upon viewing the MDR from
the cable exit end of the roller.

CW

oW

Motor Rotation Definition

* Auto Configuration Procedure will automatically adjust the motor rotation
direction based upon the flow established by the procedure as long as the cable
end of the roller is on the same side of the conveyor as the ConveyLinx-Ai Family
Controllers. If the rotation direction is not correct after the Auto-Configuration

Procedure, you can change it in EasyRoll. How to change the motor rotation
direction
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5.3. Node Connections for a Subnet

With your motors and sensor connected to your individual ConveyLinx-Ai Family Controllerss,
you will need to connect the Ethernet network cabling from module to module in a daisy chain
fashion. The most upstream module in the direction of flow is node 1.

* Please note that the Flow is based upon the Ethernet cable routing during the
Auto-Configure Procedure. The Flow direction cannot be changed or over-ridden.
The only way to change the Flow direction is to perform another Auto-
Configuration Procedure

Upstream Downstream Upstream Downstream Upstream Downstream

| LTI ‘
RN

& = (%

Left Right Left Right Left Right
= =

Subnet with Left to Right Flow

Downstream Upstream Downstream Upstream Downstream Upstream

AR ‘
Direction of Flow
TR

Left Right Left Right Left Right
=3 =

Subnet with Right to Left Flow

Page 90 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

Node 2

Upstream Downstream Upstream Downstream Upstream Downstream

Direction of Flow

— Bl —

Left Right

Subnet showing one module on the opposite side of conveyor
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5.4. ConveylLinx Ethernet Definition

All ConveyLinx-Ai Family Controllerss communicate over Ethernet network and use TCP/IP
based protocols for normal function. All TCP/IP protocols require that each device on a network
have a unique I.P. address assigned to it in order to function properly.

An I.P. address is in the format of: AAA.BBB.CCC.DDD where AAA, BBB, CCC, and DDD are
numerical values between 0 and 255.

* For the purposes of ConveyLinx; the AAA.BBB.CCC portion of the I.P. address
taken together is defined as the Subnet. The DDD value of the address minus 19
is defined as the Node.

For example; if a module has an I.P. address of “192.168.25.20” then its Subnet address is
“192.168.25" and its Node is 1 (i.e. 20-19 = 1)

At the factory, each and every module is assigned an |.P. address that is used by automated
testing equipment and fixtures so that every module is verified prior to shipment. When a
module is taken “out of the box” it will still have this |.P. address stored in its memory.

When the Auto Configuration Procedure is initiated; one of the many things that occur is that
each module is automatically assigned a new I.P. address. This I.P. address for all modules is
determined by the Subnet of the I.P. address already stored inside the most upstream module.
Even if all downstream modules from the most upstream have the same or different Subnet or
Node values; these downstream modules will have their Subnet changed to the existing Subnet
of the most upstream module. Furthermore, when the Auto Configuration Procedure occurs; the
most upstream module will also have its DDD octet value changed to 20. All downstream
Modules will then have their respective DDD values automatically set beginning with 21.
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An Example
Here is a 4-module network with possible |.P. addresses that could have been on the module

from the factory. Note that their Subnets could be different as well as there could be duplicate
addresses.

Selected Auto

| I.P. Addresses BEFORE Auto Configuration Procedure I
Configuration Node
| 152.168.200.25 I 152.168.135.30 I | 152.168.68.20 l I 192.168.68.20 I
A W g Nl o W g om, o, W g,

o) = { e g M E of aME N

Left Right Left Right Left Right Left Right

Once the Most Upstream Module is identified as the Selected Auto-Configuration Node and
when the Auto-Configuration Procedure is performed; all 4 modules will have their I.P. address
configured as shown.

I.P. Addresses AFTER Auto Configuration Procedure
Selected Auto

Configuration Node
152.168.200.20 152.168.200.21 152.168.200.22 152.168.200.23
yp iy el | g— B y pad q— x Fadl =

o & | . = | <5 sl <5 sl

Left Right Left Right Left Right Left Right

The Auto-Configuration Procedure will assign Nodes up to and including Node
240. Therefore, each Subnet is limited to 221 Nodes
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5.5. Connecting Your PC to the Network

You can connect your PC to a ConveyLinx network with a standard RJ-45 Ethernet cable at
either end of the string of modules.

Windows PC with EasyRoll

Windows PC with EasyRoll —-""

It is highly recommended to connect the PC directly to the ConveyLinx network.
Avoid trying to connect via Ethernet switches or wireless router/switches. If a

wireless switch is not setup properly then the Discover Feature will not work.
Also ensure that network firewall is turned off for proper discovery
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5.6. Auto-Configuration Procedure

The direction of flow of the conveyor dictates how to begin the Auto-Configuration procedure.
The Module located at the most upstream or in-feed end of the conveyor is defined as the Auto-
Configuration Node. The Auto-Configuration procedure is initiated from the Auto-Configuration
Node. Because of its physical location on the conveyor path and physical location in the
Ethernet connection chain; the Auto-Configuration Node will automatically connect to all
downstream modules and set their I.P. address for communication.

Before You Begin

* All sensors should be clear. Auto-Configuration assumes that state of the sensor is the
“zone empty” state

* Make sure you have no more than 221 ConveyLinx-Ai Family Controllerss connected. Auto-

Configuration will not configure past 221 ConveyLinx-Ai Family Controllerss in one
network

* Make sure that there are no other Ethernet devices or switches connected in your string
of ConveyLinx-Ai Family Controllerss. After Auto-Configuration is complete and successful,
you can interrupt the Ethernet string with other devices and/or switches

For Auto-Configuration —make sure all modules are connected without any other devices

Once Auto-Configuration is complete —you can insert Switches and connect devices as needed

P e TR UL

g i

The direction of flow of the conveyor dictates where to begin the Auto-Configuration Procedure.
The ConveyLinx-Ai Family Controllers located at the most upstream or in-feed end of the
conveyor is the module where the procedure must be initiated.. Because of its physical location
on the conveyor path and physical location in the Ethernet connection chain; the most
upstream ConveyLinx-Ai Family Controllers will automatically connect to all downstream
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ConveyLinx-Ai Family Controllerss and set their |.P. address for communication. Then the
routine automatically sets the direction of flow.

For the Auto-Configuration to work properly, all loads, totes, product, containers,
cartons, etc. must be removed from the entire conveyor path and all photo-

sensors must be aligned and adjusted so that none are detecting that their
respective zone is occupied. Failure to meet these conditions will produce
unexpected results

Auto-Configuration Procedure

* Examples shown are taken from EasyRoll. EasyRoll+ provides identical
functionality

Start EasyRoll
V4.04 or higher
and invoke the
Advanced
Dialog. In the
pop-up panel
select Network
Services and
click Discover

ConveyLing Advanced Dialog

Special Services I Control Ports I
Look Ahead & Timing I parade I

Show devices on Subnet ;
|<<< ALL netwarks »»5 Ll

Digoovered modules: I

*Uze Chl/Shift for multiple zelection

Flex Zone Sensors |
Connections Met

— Settings of the zelected node:

Serial Humber:

x

Extensions |

wark Services

—

IP: |

Mazk: I

(3 ateway: v I

Set

pasition:|

Select ALL

L
L

Rezet
SelectNONE | MName &P

Backup

Festore

AutaConfig

Rearder IPz

4

Restore by 1P

Upgrade P

L
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ConveyLing Advanced Dialog

Special Services ]
Look Ahead & Timing

Show devices on Subnet

Flex £one

<2< ALL netwarks >

Digoovered = 4, Shown = 4, Laocked = 0

discovered

Modules appear

in the module
table, click the

AutoConfig |
button

*Uze Chl/Shift for multiple zelection

i 192.168.21.20, 306320, 5.04 {ai2}

After a few = 192.168.21.20, 306329, 5.04 {42}
SecondS' the ! o 192.168.21.20, 506462, 5.04 {Ai2}
f fm 192.168.21.20, BOE4T0, 5.04 {42}

Connections

Settings of the selected node:

Serial Humber:

Sensors Estenzionz

pod

Metwork, Services

—

[

Mazk: |

Gateway: W |

position:

Select ALL

j

Backup

Festore

AutoConfig
Rearder IPz

L

Restore by 1P

Upgrade P
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After a few
seconds each
Module is shown
in physical
topology order
from the PC

If the most
upstream
module is the
one closest to
the PC, select it,
then right click
and select
AutoConfig from
Here. This will
start the
procedure.
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ConveyLink Installation Dialog - (4 nodes are drawn)

Discover & Redraw

Show ComveyLing devices on Subnet:

|<¢cAJ.Lnttw¢ris B3> ;I
Discovered = 4, shown = 4

B 192 166, 21. 20, 306320, 5.04
[ 192. 168, 21, 20, 306329, 5.04
B 192. 168, 21. 20, 506462, 5.04
N 192. 166, 21, 20, 506470, 5.04

AuteConfig From the Selected Node |

Replace Selected Node |

192.168.20.240

Meodules are shown in order of
physical connection from PC.
RED text indicates module is

not configured

b

ConveyLinx Installation Dialog - (4 nodes are drawn)

Discover & Redraw |

Show Conveyling devices on Subnet:
[ <2< AL networks =5 =
Discovered = 4, shown = 4

) 192. 168.21. 20, 306320, 5.04
N 192. 168, 21. 20, 306329, 5.04
99192, 168, 21. 20, 506462, 5.04
B 192. 168.21. 20, 506470, 5.04

AutoConfig From the Selected Node

Replace Selected Node

192.168.20.240

AutoConfig from Here

Replace s Node
ChanggMode IP and AutoCenfig...

Select Node and right click to

show menu. Select AutoConfig
from Here

[ irecion of Fow 3
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When the
procedure is
done, you will
see the text go
from red to black
and you will
notice that the
I.P. addresses
have updated
per the direction
of flow

ConveyLinx-Ai Family Complete Guide - 3.0_en

Discover & Redraw

ConveyLinx Installation Dialeg - (4 nodes are drawn)

Show ConveyLing devices on Subnet:

|<<< ALL netwerks >33
Discovered = 4, shown = 4

B 192.168.21. 20, 306329, 5.04
6 192. 168, 21. 21, 506470, 5.04
B 192. 168, 21. 22, 306320, 5.04
N 192. 168, 21. 23, 506462, 5.04

AutoConfig From the Selected Node |

Replace Selactad Node |

Ai2 AuZ AaZ AaZ
IR LR PR PR
192 1682120 192 1682121 192 1682122 192 1682123
SerMoc 306329 SerNoc 506470 SerNec 306320  Ser.Noc 506262
192.168.20.240  RevNo 504 FevNo: 5.04 FevNo: 5.04 RavNo: 5.04

[ irecion oflow — 2

View after Auto-Configuration
is complete. Note thattextis

black and I.P. addresses have
updated per direction of flow.

To Change the Direction of Flow - Select the Module at the Opposite End of

the Network

If the most
upstream
module is the
one farthest
from the PC,
select it, then
right click and
select
AutoConfig from
Here. This will
start the
procedure.

ConveylLinx Installation Dialog - (4 nodes are drawn)

Discover & Redraw I

Show ConveyLing devices on Subnet:
[<<< AL networks »2> -
Discovered = 4, shown = 4

9 192. 168, 21.20, 306320, 5.04
G 192, 168.21. 20, 306329, 5.04
(24 192. 168.21.20, 506462, 5.04
B3 192. 168.21. 20, 506470, 5.04

AutnConfig From the Selected Node

192.168.20.240

Re

Change Node IP and AuteConfig...

Select Node and right click to
show menu. Select AutoConfig
from Here.
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When the
procedure is
done, you will
see the text go
from red to black
and you will
notice that the
I.P. addresses
have updated
per the direction
of flow
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ConveyLinx Installation Dialog - (4 nodes are drawn)

Discover & Redraw

Show Conmveyline devices on Subnet:
[<<< AL networks »>> =
Discovered = 4, shown = 4

GO 192. 168.21. 20, 506462, 5.04
[ 192 168.21. 21, 206320, 5.04
9 192.168.21. 22, 506470, 5.04
9 192.168. 21 23, 306329, 5.04

AutoConfig From the Selected Node |

Replace Selected Node |

a2 a2

A2 A2
Farie Farie Sarie Siirie
1921682123 1921682122 21
SerNo 306339 SerNo: 506370 06320
192.168.20.240 RevNe:S04  RevNe: 504

Y Diccion ofrow |

View after Auto-Configuration
is complete. Note thattext is
black and I.P. addresses have
updated per direction of flow.

* Please note that the time to complete the Auto-Configuration Procedure is

dependent on the number of modules being configured. Larger networks will take
more time than smaller networks

Page 100 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

5.7. Expected Results

When the Auto-Configuration Procedure routine is complete, each ConveyLinx-Ai Family
Controllers will automatically reboot. When a ConveyLinx-Ai Family Controllers has been
successfully configured and rebooted, its Module Status LED will blink on and off green.

When the module has
been properly configured
and is operational, its
Module Status LED will
blink on and off Green

Please note that the

location of the Module — — 3
LIN |
Status indicator is different ‘ m wn% 1 [ 0 . ey h.

between Ai2 based and (e ‘ ' o
i CE . i 4
Ai3 based controllers e - I " o
= e l *“ ==
.

* Please note that the time to complete the Auto-Configuration Procedure is
dependent on the number of ConveyLinx-Ai Family Controllerss being configured.
Larger networks will take more time than smaller networks

How to verify success

Conveyor Operation

Place a carton on your empty conveyor so that it blocks the most upstream zone’s sensor. It
should convey all the way to the discharge end and the last most downstream zone should try
to convey it off the end of its zone. If this does not happen, then at the point where the carton
stops, check that module’s motor connection is sound and that the zone’s sensor is properly
aligned. If the sensor was not properly plugged in and powered when the Auto-Configuration
Procedure was performed, you will have to perform the procedure again. If the sensor was
powered but is misaligned when the Auto-Configuration Procedure was performed, you can
either perform the procedure again or use EasyRoll to change the logical polarity of that
particular sensor.
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Examine the Network

While the Auto-Configuration Procedure is in process, you should see all of your modules’ LEDs
flashing on and off red. If this is not the case, then check your Ethernet cables and connections
and power connections.

To verify that all the modules you expected to be configured are in fact configured, with
EasyRoll you can connect to your newly configured ConveyLinx-Ai Family Controllers network
and perform a Discover function. The Discover function will display all modules that it finds and
from the list your most upstream ConveyLinx-Ai Family Controllers should have the 4th octet of
its IP Address as .20 and you should see each module you configured in the list.
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5.8. What to do if things go wrong

Module Status LEDs Blinking Green with unexpected results

¢ Check that all sensors are operational and that all zones are clear then perform
procedure again. How to change block/clear sensor logic without having to perform
another Auto-Configuration

* Check all network and power connections and make sure there is 24V on each
ConveylLinx-Ai Family Controllers then try the Auto-Configuration procedure again

* Verify that all of the module sensor/motor combinations are valid. Check here to find
out what module set-ups will generate errors

Module Status LED is Blinking or Flashing Red

* Make sure there are no other Ethernet devices (PC’s, Switches, Scanners, etc.)
connected between any of the module on your network. The Auto-Configuration
procedure aborts when it encounters a non ConveyLinx device along the network path
before reaching the last module. ConveyLinx-Ai Family Controllerss up to that point
should be configured properly but the remaining modules will not.

* When removing a ConveyLinx-Ai Family Controllers from an existing configured
network that is already operational; be sure to wait 1 or 2 minutes to allow the
Ethernet Switches on the modules to reset their MAC Address ARP table before
attempting a new Auto-Configuration procedure
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6. Default Settings and Operation

After Auto-Configuration, the modules on your newly configured network are in ZPA mode and
set to Singluation Release.

If all module and/or Network Status LED’s are blinking green; then to fully verify configuration
is to place a single carton onto the most upstream zone and see that it conveys to the
discharge zone. If it does, then the Auto-Configuration Procedure is successful.

Learn About:

Singulation Release Mode

Flex Zone Recognition

Jam Conditions

Automatic Module Replacement
How to Reset to Factory Defaults
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6.1. Singulation Release Mode

Singulation Release is the mode where the ConveyLinx-Ai Family Controllers requires that its
neighboring downstream zone must be clear before it releases an item.

3 2 1
All 3 Cartons are accumulated o} g Lo g
[ ] [ ] [ ] [ ]
PE3 PE2 PE1
Carton 1 releases - Cartons 2 3 2 — 1
and 3 remain accumulated — g . g - 2 5 ]
PE3 PE2 PE1
When Carton 1 clears PE1 3 — 2 — 1
th
en Carton 2 releases - g ~ g . g : g
PE3 PE2 PE1
o¥s View other ZPA Rel M nd how to change them
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6.2. Flex Zone Recognition

ConveyLinx-Ai Family Controllerss will automatically detect that a given carton is longer than
one zone length and automatically adjust accumulation control so that the longer carton
occupies two logical zones and will keep the next upstream carton from conveying into the
longer carton.

! Flex Zone mode only functions in singulation release mode

All 3 Cartons are accumulated and the Zone at PE3 has Flex Zone enabled

PE4 PE3 PE2 PE1

Carton 1 Releases - Even though PE3 is clear, because it has Flex Zone enabled, Carton 2 remains
accumulated

PE4 PE3 PE2Z PE1

When Carton 1’s leading edge reaches PE1, Flex Zone is cleared from the Zone at PE3 and Carton
2 releases
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Please note that Flex Zone mode operates for carton lengths up to 2 zone
lengths only. Operating conveyor system with cartons whose lengths are in

excess of 2 zone lengths may produce undesirable results such as excessive
detected jam conditions and faults.

How to disable Flex Zone operation with EasyRoll
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6.3. Jam Conditions

There are two (2) types of Jam conditions detected by the ConveyLinx-Ai Family Controllers:

Sensor Jam

Arrival Jam

* Both of these Jam conditions utilize a Jam Timer that has to expire in order for
the condition to be active. Once either of these jam conditions becomes active;
they will automatically clear in the logic after the Auto Clear Time has expired.
Both the Jam Time and Auto Clear Time values are 5 seconds each by default.

Please see How to Change Jam and Auto Clear Timers
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6.3.1. Arrival Jam

When a carton leaves an upstream zone and is conveyed to its next downstream zone, this
upstream zone expects positive confirmation of carton arrival from the downstream zone. This
communication occurs automatically along the ConveyLinx network. If a new carton arrives at
this upstream zone while this upstream zone is waiting for a downstream arrival confirmation,
the new carton will accumulate on this upstream zone. If the upstream zone does not receive
this confirmation within the Jam Timer interval, the ConveyLinx-Ai Family Controllers will
produce an Arrival Jam fault. Once an Arrival Jam occurs, the ConveyLinx-Ai Family Controllers
will automatically hold any new carton at the upstream zone for a pre-determined Auto Clear
Time Timer value and then resume normal ZPA function. By default, the Jam Timer and the Auto
Clear Timer values are set to 5 seconds for each. This condition will be indicated on the
corresponding Sensor LED on the module

Carton 1 has left PE1 and is on its way 2 1
to PE2 and because PE1 is clear, 2 !

Carton 2 is entering Zone 1 Zone 1 PE1 Zone 2 PE2

Carton 1 disappears but the Zone 2
motor continues to run for the Jam 2 4
Time period (5 sec. by default). * g

During this time Carton 2 arrives at
PE1 but Zone 1 stops because Jam

 — o -
Timer is still timing :’m



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

When the Jam Timer expires, the
Sensor LED blinks to indicate an 2

Arrival Jam and keeps bllnklng for the mm

Auto Clear Time (5 sec. by default). 7one 1 PE1 Zone 2 PE2

When Auto Clear Time expires, the
Arrival Jam is reset and Carton 2 will “
release if Zone 2 is empty Sensor LED Blinks

«¥» How to Disable Arrival Jam

ot How to change the Jam and Auto Clear Timers
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6.3.2. Sensor Jam

While a zone is releasing a carton; if this carton remains blocking the photo-sensor for the Jam
Timer period (default of 5 seconds), the ConveyLinx-Ai Family Controllers will detect a Sensor
Jam. This will be indicated on the corresponding Sensor LED on the module as shown here

Carton 1 is leaving Zone 1 but has got 1
stuck. Zone 1 and Zone 2 motors are Py X ECERRY
running but PE1 is remaining blocked Zone 1  PE1 Zone 2 PE2

When the Jam Timer has expired (5 1

sec. by default) Zone 1 and Zone 2 0006 00000006 0060

motors stop and Zone 1 Sensor LED Zone 1  PE1 Zona 2 PE2

flashes green/amber for the Auto
Clear Time (5 sec. by default) “
Sensor LED Blinks

When the Auto Clear Timer has 1
expired, Zone 1 will start performing @eee ccocslecee ecceeo
the Sensor Jam Auto Clear procedure Zone1 PE1 Zone2 FPE2

Here is what happens when Sensor Jam Auto Clear procedure occurs

1. Run the zone motor in reverse until the sensor is clear or 1 second has elapsed,
whichever happens first
2. Wait for the Auto Clear Timer to expire
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3. Run the zone motor forward to attempt discharge to the downstream zone (Attempt
#1 complete)

4. If sensor is still blocked after discharge attempt, the zone motor runs in reverse until
the sensor is clear or 1 second has elapsed, whichever happens first

5. Wait for the Auto Clear Timer to expire

6. Run the zone motor forward to attempt discharge to the downstream zone (Attempt
#2 complete)

7. If sensor is still blocked after discharge attempt, the zone motor runs in reverse until
the sensor is clear or 1 second has elapsed, whichever happens first

8. Wait for the Auto Clear Timer to expire

9. Run the zone motor forward to attempt discharge to the downstream zone (Attempt
#3 complete)

10. If sensor is still blocked after Attempt #3, the sensor must be cleared manually to
reset the Sensor Jam condition. Please note that if any of the discharge to
downstream attempts (steps 3, 6, or 9) are successful, the Sensor Jam condition is
automatically reset.

If item is still blocking the sensor after Sensor Jam Auto Clear procedure is
complete you have to physically clear the jam by removing the item or you can
ttempt another Auto Clear pr r

The 5 second Jam Timer and Auto Clear Timer values are default settings. How to

change Jam and Auto Clear Timers in EasyRoll

How to Disable Sensor Auto Clear Function
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6.4. Automatic Module Replacement

Once a linear conveyor has been commissioned by Auto-Configuration Procedure, the
ConveyLinx-Ai Family Controllers store configuration data about its upstream and downstream
neighboring modules. This configuration data is automatically updated even if the linear
conveyor has had its parameters modified by the EasyRoll software. The ConveyLinx-Ai Family
Controllers firmware uses this feature to allow for easy module replacement so that the entire
linear conveyor does not have to be Auto-Configured again in order to replace a single
ConveyLinx-Ai Family Controllers.

! For Automatic Module Replacement to work:

@ The modules initially must have been properly Auto-
Configured

@® None of the modules have had their |.P. Addresses
changed manually

. @ None of the Ethernet cables have been re-routed
since initial Auto-Configuration

* Automatic Module Replacement procedure will work to replace a module on
systems with multiple subnets. You do not have to temporarily disconnect any
network connections or otherwise isolate the subnet where the replacement
procedure needs to occur

Module Replacement Using EasyRoll

1. Disconnect existing module’s motor(s), network, photo-sensor(s), and power
connections. The order of disconnection does not matter.

2. Connect new module’s motor(s), sensor(s), network connections and power
connections.

3. Start EasyRoll V4.04 or higher. Invoke the Advanced Dialog and go to the Network
Services tab, click on the Discover button. All modules in the network should be
display. Click on AutoConfig button and after a few seconds the topology of the
ConveyLinx modules will be displayed.

4. Click on the module in the Tree View you want to add as the replacement module.

5. Right-Click and select Replace this Node from the menu to begin the replacement
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process as shown. Note that you can also select the node from the list of modules on
the left-hand side and then click the Replace Selected Node button.

6. Wait until Module performs its internal boot-up procedures which will be indicated
when the Module Status LED blinks on and off green.

Doty & Bbidrim

Show Correrplirm devices on Subnet:

45 ML Pty e =

Cieveiend = A, fhimet = 4

:“:In 354, 3. 5, Wi, S04
0 00 300,022, 206300, 504
[ T 258, 0. 1, Siwlall. 5.5+
BN 3R2. 3507520, WA, 504

e
B

beciccs

€ crronylin irvitallation Dhalog - 14 node aoe derwn]  WARNINE - 3 posnible peoblerm was found chask Sha madhules in REDY

dalk
S PLE
192 188 5]

;-'I So HE P
TSP NEEPOZA0  Foviia 30

Raplacn tha hode

Chaseye Mede P ased Autelonlig..

T wak
Salr Mg -

A 188 T8 4% 16 W T

Autelonfig fvom Has ‘

T 1 L

Module Replacement Using Replacement Button

Disconnect existing module’s
motor(s), network, photo-sensor(s),
and power connections. The order of
disconnection does not matter.
Connect new module’s motor(s),
sensor(s), network connections and
power connections. The Module
Replacement Button is located in the
Left Ethernet cable compartment.
Remove the compartment cover to
gain access to the button
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With a pointed instrument (pencil or
small screwdriver) press and hold
the button for 2 seconds until the
Status LED flashes red and then
release the button

«¥» Please note that the Module Replacement Procedure (either with EasyRoll or
Replacement Button) can take a few minutes to complete. The replaced module
will restart itself a minimum of 4 times during the procedure. It will restart 5
times if firmware is being upgraded or downgraded
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6.5. Reset to Factory Default Settings

There may be instances when you want to return a ConveyLinx-Ai Family Controllers to its
“factory default” state. The procedure to do this is the following:

1. Unplug all sensors, devices,
motors, and network cables
such that the only thing
connected is power

2. Press and hold the Module
Replacement Button until the
Module LED begins to flash
and then release

3. When the Module Status LED
blinks green, the procedure is
complete

Factory Default Settings

Item ‘ Value or Setting

IP: 192.168.21.20

IP Address Settings Subnet Mask: 255.255.128.0

Default Gateway: 192.168.202.1

Senergy ECO

Normal Braking

1 m/s Speed

Left & Right Motor Settings
CW Direction

30 mm Acceleration

30 mm Deceleration

Module Mode PLC I/O

JAM Timer = 5.00

Look Ahead & Timing

. Auto Clear Timer = 5.00
Settings

Run After Timer = 5.00
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Sensor Debounce = 0.10

All Induct Timers = 0.00

Sensors

Sensors are “ON is Blocked”

Connections

All are Cleared
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/. EasyRoll Software

% Use EasyRoll for all 24V based ConveyLinx controllers

! You MUST use EasyRoll+ for all 48V based ConveyLinx

controllers

Installing EasyRoll
Main Screen
Advanced Dialog

Page 118 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

/.1. Installing EasyRoll

The files for EasyRoll can be downloaded for free at www.pulseroller.com and will be typically in
a compressed (i.e. “.zip”) format. Once you have extracted the contents of the compressed file;
the result will be a folder named with the format “EasyRoll_ Vx_nn” where x is the main version
number and the nn is the revision level. Inside this folder is a file named “Setup.exe”. Double
click this file to begin the install procedure. EasyRoll installs like any standard Windows
application and you will be prompted for typical Windows prompts. By accepting the defaults
for the prompts; EasyRoll will install on your local Operating System drive under the “ \Program
Files (x86)\Industrial Software\EasyRoll\" or “ \Program Files\Industrial Software\EasyRoll\

! Please note that some anti-virus and/or security updates block the usage of

WinPcap utility which is used by EasyRoll. It is recommended that when you run
“Setup.exe” that you “Run as Administrator”
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7.2. Main Screen

E EasyRoll Version 4.19 (US)

I R 1

From Mode #: ’T ToMode #: ’T Jj Set Al
Senial Mumber: |BE3705 9

Current IP: 192.168.21.33

@Blink&Wink Laog

Diagnosgtic

Firmware Wersion: |8.30.0 Hardware Revision: |B. A2

Left Link @& i Right Link
|Jpstream Zane

ZPAMade  |Singulation -
GAP Timer: 000 sec

Error and Information

Set Al
Clear | JamEmar @
e Jarm eror Counter; 0
Set

[~ Dizable Sensor Jam Auto Clear
[ Dizable Amival Timeaut
™ Disable Arival Jam Reset Delay [ Dizable Manual Operations

o @Accumulﬁte
Left MDR Errar and Information
botor Typer | Senergy-4i ECO v| SetAllconsor Connection Error @

Brake Method: ,m Setall Sensar Gain

T-zone
Accept time: 000 sec
Settings

Setall

| Disable SenzorJam Reset Delay
Arrival/Departure: 14414

Ermor:
Feal Speed: 0.000 s Ermor Counter: 0
Speed: 0.500 mis Set | Set Al
_u Muotor Connector Enor, &
CWILLW. L/ jv St Vaoltage drop [< 18] @
tieceleration: |30 i Set| Setal Muotar short-circuit, €

Fax. Torque: &

Dieceleration: a0 i Set| Setall E

Overload: &
Mator stalled: &
Current; 0 i, Motor Sensor Eror, €
- ; Overheat &
Operating time: 721 min B
U
hator g
Ternperature: 40 C o ﬁ Mator Error Counter: 0
hodule N @
Temperature: =) C Dvervoltagels 300);

= a——
Q Advanced — ? e r
Dialog i
Cloze | o

Downstrean Zaone

ZPAMode:  |Singulation v
GAP Tirner: 0.00 ZEC

Erraor and Infarmation

Clear | JamEmar @

Jarn emar Counter: 0

Set Al
—- O
et

T-zone
Accept time: 000 sec s
Settings

[~ Dizable Sensor Jam Auto Clear
[ Dizable Amival Timeout
™ Disable Armival Jam Reset Delay [ Dizable Manual Operations
Arrival/Departure: 1414

o @Accumulﬂte
Right MDR Error and Infarmation
Motor Type: | Senergy-ai ECO >| Setalll g onenr Connection Enor: @

Set Al

| Disable SenzorJam Reset Delay

Brake Mathod: [Servo Brake v Set Al SenwEﬁ;raDip
Real Speed: 0oon s Error Counter: 0
Speed: 0800 mis Set | Set Al

Muotor Connector Enror, &
CAIEw: Cw jv Setall ‘Voltage diop [<18v] &
Acceleration; |30 M Set | Setal Matar short-circuit &

R
Deceleration: |30 rA Set | Setall LI UET:
o Overload: &
Muotor stalled: &
Currert; 0 mé Motor Sensor Erar; £
Overheat: &
Operating time; | 727 mir B
U
Mator g
Temperature: 40 C e ﬁ totor Error Counter: 0
b adule N @
Temperature: RE C Owervoltage(> 300):

Indicator ‘

Description

Network IP - This is where you enter the Subnet of the particular ConveyLinx
network you wish to connect

Node No. - This is where you enter a range of Nodes in which to connect.
Entering values here will cause the “Refresh” button to enable. Clicking this
button will cause the rest of the items (3, 4, and 5) to be populated

Upstream Zone / Downstream Zone - These selections allow you to change
the ZPA mode of the particular zone as well as several check boxes to change




the default operation of certain jam conditions, etc.

Upstream Zone / Downstream Zone - Selector to cause the local zone to
Accumulate if a carton arrives and to cause the local zone to be in
Accumulate mode upon power up of the module

Left MDR / Right MDR - Selections for MDR type, braking options, speed,
acceleration, deceleration, etc.

Left MDR / Right MDR - Selector to click to jog the MDR, click again to stop

Left MDR / Right MDR - Visual indicators for various MDR status and
diagnostics information

Diagnostic Window - Click the graphic image to open a details Diagnostics
window

* Please note that some of the detailed information shown in this figure may be
different for your particular system and that most of these fields will be blank
until you actually initiate communications




/.2.1. Node Navigation

Whatever value is entered in the From Node #

box will be the particular module Node data F'““”M@‘__)”“’* w6 | -]

shown in the remainder of the main screen.

The value entered in the To Node # box does
not have to be the actual “last” Node of the
network. If you enter a value higher than what
exists; an error message will display after you -
click the Refresh button. For the example From Nods # 1 ToNode Bl
shown; if there were only 4 Nodes installed and

you entered 6, you would receive 2 error

messages in succession after clicking the

Refresh button

Clicking the + and - buttons will increment /
decrement the Node value in the From Node #
box and display the module data for the new
Node selected. Please note that if you FromNode #l_ 1] ToNodew[ 6] | -
increment past the value of the last physical
Node installed, you will receive an error
message

oY Anywhere on the Main Screen where you see a Set All button next to a
parameter or data entry selection, all the nodes in the range entered in the From
Node # and To Node # will be updated with the same parameter or data entry
selection when you click the associated Set All button. A dialog box will appear
to confirm your selection.
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7.2.2. Node Identification

* EasyRoll main screen has a feature identified as “Blink & Wink” that allows you
to visually verify the Node you have selected

If a valid Node is selected in the From Node #
text box and its information is displayed on the
main screen; clicking the Blink & Wink switch
icon will signal the selected module to blink on
and off all of its LED indicators. Click the Blink &
Wink switch again to turn this off

! Please note that when Blink & Wink is active, the module stops all motors
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71.2.3. ZPA Upstream/Downstream Zone
Settings

On the main screen there are areas to configure the Upstream and Downstream Zone settings.
The Upstream and Downstream settings are set independent of one another so you can
customize your ZPA functionality based upon your specific needs.

Lk BB Right Link

Upstieam Zone £ = Downstreaim Lone ——n -
mrw ation 'l' et Al FRGif A& makion . o = SGEN' Frar ormation
Clear | JamEmor @ Cleat | Jam Enor. @
GAP Timer:  [0.00  gec I Jam esiod Courder 0 GAP Timer: 1000 sec Jam eirod Counter: 0
T-zone T-zone
e 000 sec Set I Accep lime: 000 sec Set
Settings Settings
[ Disable Sensor Jam Auto Clear I Disable SensorJam Auto Clear
[ Disable Amival Jam Reset Delay [ Disable Manual Dperations [~ Disable Ammival Jam Reset Delay [ Disable Manual Dperations
[ Disable Senscs Jam Reset Delay [ Disable SensorJam Reset Delay
Anival/Depasture; 26/26 @um Anival/Depatre: 26/26 am
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7.2.3.1. Release Mode

ConveyLinx-Ai Family Complete Guide - 3.0_en

Selecting the pull-down box
for ZPA Mode will show the
available selections.
Singulation is the default
configuration

o T T T

Upstream Zone

ZPA Mode: | Singulation vi

Sirsgulation

GAP Timer: | Train

Error and Information

Clear I Jam Error; @

Jain eqtor Covnter: 0

T GAP Tram

Z0MS

Accept time: 000  sec Set |
Sedtinigs

[T Disable Anival Jam Reset Delay
[T Disable Sensor Jam Reset Delay

Anival/Departure: 26/26

[T Disable Sensor Jam Auto Clear
[T Disable Amival Tineout
[ Disable Marual Dperstions

Set Al

3M

* Selecting a new setting from the ZPA Mode drop down box immediately changes
the zone’s mode. If you want to set all Upstream zones for the range of nodes
entered in the Node No. text boxes, then click the Set All button. Similarly, you
can do the same operation in the “Downstream Zone” portion of the main

screen.

%

Settings and Operation section

Singulation Release Mode is the default setting and it is described in the Default

%

and can be mixed on the same network

Please note that Singulation and Train Release Modes are configurable per Zone
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/.2.3.1.1. Singulation Release

* Singulation Mode is the default setting and it is described in the Default Settings
and Operation section
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7.2.3.1.2. Train Release

3 2 1
(0006 00000000 00000000 00000000 0000
PE3 PE2 PE1

All 3 Cartons are Accumulated

= = =

When Carton 1 releases - Cartons 2 — =] ]
and 3 also release at the same time

1
(0000 00000000 co00[0000 00000000 o000

Up@tleam?.-:ne

 Engr and Informabion
it Wj M Clear | JamEnor @
AP s J Jam ermor Counter; O

T-zone
i . 000 sec Set
Select Train from the pull-down box ME;’E,';“ =]
for Train Mode [ Disable Sensor Jam Auto Clear
I™ Disable Anival Timeout St Al
[T Disable Anival Jam Reset Delay [ Disable Manwal Operations

™ Disable SensorJam Reset Delay
Anrval/Departure; 26726 EM

Please note that starting many zones in Train Release mode particularly with
heavy loads can cause voltage drops on your power supplies. Be sure to take

care in sizing your power supply needs. You should consider GAP Train Release
Mode if power supply sizing is a concern
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7.2.3.1.3. GAP Train Release

3 2 1
All 3 Cartons are Accumulated - g - g - g . g
PE3 PE2 PE1
When Carton 1 releases and Zone = =
2's GAP time has expired, Carton 2 3 — 5 — 1
will begin to release. Carton 3 — 2 — g = g - g
remains accumulated PE3 PE2 PE1
When Carton 2 releases and Zone - : e : = :
3’s GAP timer has expired, Carton 3 3 2 1
will begin to release ® X ° X ® X U X
PE3 PE2 PE1
Upstream Zone

Errar and Information

When you select Gap Train from the | < Mode |GAP Tran =] saa Clew | JanEwo: M ]
ZPA Mode drop-down box; the Gap | GAPTimer |035 sec
Timer data entry box and Set button | T
y , Accept lime: [000  sec
are enabled. Simply enter the Setfings
desired time value and click the Set I Disable Sersor Jam Auto Clear
button to update the value in the I Disable Anival Timeout Set Al
) [ Disable Amival Jam Reset Delay [ Disable Manual Dperstions
selected Node. In this example we

[T Disable Sensor Jam Reset Delay
entered 0.35 seconds _ -
Anivel/Departure: 26726 Z)accumutate

Jarn eftor Counter: 0

Please note the GAP time does not create a gap or cause any delay when items

are in transportation. The Gap timer is only activated when a given zone
accumulates an item and then it is allowed to release

* If more than one consecutive zone is configured as Gap Train; then each of these
zones will in turn require that their respective gap timers expire. If the time value
is long enough, the result may appear to be Singulation Release mode or even
Singluation Release with extra time delay. 0.2 to 0.3 seconds are typical values
used when you want to help balance the loading on your power supplies but still
have the operation be very close to Train Release Mode
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/.2.3.2. T-Zone Settings

In conveyor applications, transferring a carton at a right angle from one conveyor to another
often requires special lifting and lowering mechanisms. In certain applications, one conveyor
can simply drive its carton off of its downstream zone directly onto the upstream zone of
another conveyor that is perpendicularly oriented. This type configuration is commonly defined
as a T-Zone arrangement. ConveylLinx contains the logic to control a T-Zone arrangement
without requiring any external control interface or programming.

Material handling considerations such as discharge conveyor speed and load
weight have to be analysed prior to implementing a T-Zone configuration. Be
sure to verify your mechanical design and carton characteristics before utilizing
a T-Zone arrangement.

The T-Zone Accept Time is the amount of time between the leading edge of the Accepting Zone’s
Sensor becoming blocked and the starting of the Accepting Zone’s motor. This time delay allows
the Sending Zone enought time to fully transfer the item into the Accepting Zone.
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T-Zone Between 2 Separate Modules

V 3Inpo

Set T-zone Accept
Time in Upstream
Zone of Module B

Module B
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V 9Inpo

Enter the value and click the Set
button. In this example we entered
1.5 seconds. Whether to change the
Upstream Zone or Downstream Zone
value on the main screen is
dependent upon which zone is the
accepting zone

ConveyLinx-Ai Family Complete Guide - 3.0_en

T-Zone on a Single Module

FLOW

Set T-zone Accept
Time in Downstream
Zone of Module A

: Upstieam Sone

r~ Ermar and Information

Clear | JamEnor @

et Al

ZPa Mode. | Singulation 'rl

GAP Timer: 1000 gec : | Jaen esror Counter. 0
T-zone l_
Accept linme: 150 sec
— Settings
™ Disable SensorJam Auto Clear
[ Disable Anival Tineout ey
[T Disable Anival Jar Reset Delay [~ Disable Manual O pesations
[T Disable Sensor Jam Feset Delay _
Arrval/Depature: 26/26 QM

Ly RS

! The T-zone Accept time is always applied to the accepting zone
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7.2.3.3. ZPA Error and Information

There is an Error and Information area in the upper right corner in both the Upstream and
Downstream Zone areas of the Main Screen. There is an indicator that shows if a Jam condition
is active (either Arrival Jam or Sensor Jam). There is a numerical indicator of all occurrences of
any Jam conditions since the last module power cycle. There is also a Clear button to allow you
to clear a Sensor Jam if it is active.

Eiror and Information

Cleat | JamEnor @

Jam earos Counter: 0

* The Clear button is a convenience so you do not have to go the zone in question
and remove or otherwise clear the item from the zone sensor. If Sensor Jam Auto
Clear is enabled, clicking the Clear button will re-initiate this procedure.
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7.2.3.4. Accumulate Control from Main
Screen

Clicking the Accumulate switch icon will place the zone in accumulation mode and the next
carton that arrives at that zone will stop and remain until you click the switch again to turn off
the accumulation mode

U pstream Zone

Inf i
ZPAMode: [Singulation | Set Al E&Td Jam:m °
I arn Efror:
GAP Timer: |000  sae I Jam emos Counter: 0
T-zone
e 000 sec EI

Clicking the icon will initiate the T _
. . . [~ Disable Sensor Jam Suto Clear
Accumulate.fun.ctlon and the icon will [ Disable Avival Tromout et il
highlight and change state | [ Disabie Aival Jam Recet Delsy [~ Disable Manual Operations

| Disable Sensor Jam Reset Delay

Anival/Departure; 26/26 Sinmuhte
Left MDFR Emor and Information
Motor Type: [SE“‘HW‘MEED El SetM| Sensor Connection Errar: ©

Upstream Zone

- .
ZPAMode: [Singuation setAl Egz:ﬂ -

Jam Emor: @
GAP Tirner: |] 00 e Jam error Courter: ()
;;;';‘; ie: [000 sec et

Settings
Clicking the icon again will turn off the [~ Disable SensorJam Auto Clear

Accumulate function [ Disable Arival Timeout Set Al
[~ Disable drmival Jam Reset Delay [ Disable Manual Operations

[~ Disable SensorJam Reset Delay

Aurival/Departwe: 26/26 @M'
Left MDFi Enor and Information
Motor Type: |Senergy4i ECO =l 5'3*"’"”|S:nsurl:wecli:\ninu. @

«f» When you set Accumulate from EasyRoll, this is saved to the module’s flash
memory so that when you cycle power on the module, it will power up in the
accumulated state.
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/.2.3.5. Settings Checkboxes

Both the Upstream and Downstream ZPA Zones have Settings check boxes to allow you to
customize some of the ZPA behavior. These settings can apply to only the zone you are
connected to and viewing or you can apply the same settings to multiple modules in a range of
module nodes.

Settngs Seltings

Disable Reset Delays ™ Disable Senoor Jam Auto Clear ™ Disable Sersor Jam Auto Clear

. I™ Dicable Amival Timecut SetAl [™ Disable Astival Tmeout SetAl
Disable Sensor Jam Auto Clear ™ Disable ArivalJom Reset Delay |~ Disable Marwal Operations ™ Disable AvivalJom Reset Delay [ Disable Marusal Opesations

. . . I Dizable Senzor Jam Reset Delay I Disabls Senor Jam Reset Delay
Disable Arrival Timeout R —— PR || aerpepstee 00 Drcoumune

Left MDR Right MDR

Disable Manual Operation
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/.2.3.5.1. Disable Reset Delays

Any individual zone or group of zones can be configured to ignore the Auto Clear Time delay for

either or both of the Arrival Jam and Sensor Jam.

Lpstizam Zone

ZPAMode: [Singulation = Set Al EIECAT RN
Cleat | Jam Emor: @
. . GAP Timer. [000° sec _I Jam emos Counter: 0
C-I|ck|ng either or both c.heck—.boxes ;:;;lm 000 sec 5a|
will cause the zone’s logic to ignore Seltings
the Auto Clear Time delay for the I Disable Sensor Jam Auto Clear

¥ Disable Anival Jar Reset Delap | Disable Manual Operations:
¥ Disable Sensor Jam Feset Delay

Anvval/Depatture: 26/26 aﬁm-ulﬂn

particular jam condition

! Selecting either of these options will not eliminate the detection of the particular

jam condition; it simply eliminates the default Auto Clear Time delay the logic
utilizes before automatically clearing the condition.
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7.2.3.5.2. Disable Sensor Jam Auto Clear

Sensor Jam Auto Clear Procedure describes how the logic will make 3 attempts to clear a
Sensor Jam if one occurs. There may be instances at specific zones or range of zones where
you do not want this functionality to happen. There is a check box that allows you to disable
this functionality

|pztream 2
2PAMode Te—j ety | [ Erorengirfomaton
& |Smgustion - = Cleat | JamEnor @
C||Ck|ng the Disable Sensor]am Auto GAP Timer: 000 gop
Clear check box will disable the 3 | T-zone 000  see Set

Jam error Counter; 0

Accept lire:
attempts to clear the Sensor Jam and Seftings
will cause the zone to remain in the ¢ Disable Sensor.Jam Auto Cleas
jam state until the sensor is cleared ™" Disable Amival Timeout Set Al

[T Disable Arival Jam Reset Deday [ Disable Manual Operations
[ Disable SensorJam Reset Delay

Arrval/Depatise: 2o/ lb @mm

manually

* You can also attempt to clear a Sensor Jam using the Clear button for the Zone
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7.2.3.5.3. Disable Arrival Timeout

Arrival Jam describes how default zone to zone logic utilizes the Jam Time value for the
discharging zone to wait for the accepting zone to indicate successful arrival of the carton into
the accepting zone. In certain applications for a given zone, you may want to disable this
functionality

Disable Arrival Timeout when you want items to flow without stopping

|Upstieam Zone -
2PA Mode: lm Set Al Erar and Information
Clicking the Disable Arrival Timeout o ﬂl Jam Error. @
GAP Timer: 000 (sec _I Jam emor Counter: 01

check box will prevent the discharging
i . . T-zone 000 g
zone from registering an Arrival Jam | accept ime: ot e"|
" . Seltings
condlltlon. Upstream.cartons' will not I Disable Sersor o Aulo Cloa
wait to enter the discharging zone W Disabie Anival Toneod

. . Setal
once a carton has left the discharging | [~ Dissble AnivalJam Reset Delsy [ Dissble Manual Operstions
zone ™ Disable SensorJam Reset Delay
Arrval/Depaiture; 26026 m
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7.2.3.5.4. Disable Manual Operation

In normal ZPA operation, if a zone is in Accumulation (either by external device or if Aux I/O Pin
2 is set to Accumulate) and the carton is subsequently manually removed from the conveyor,;
the zone downstream of the accumulated zone will run in an attempt to “find the lost carton”.
In certain applications or situations where manually removing cartons from accumulated zones
is expected; you can disable the running of the downstream zone to “find the lost carton”

Without Disable Manual Operations box checked

Accumulated

Carton accumulated in Upstream
Zone by Aux 1/0O Pin 2 Accumulate .,

signal or external network signal Upg;eam
Zone
=
If carton is removed from Upstream
Zone, the Downstream Zone will run ""’
to “find the missing carton”. Run time 2
is the duration of the Jam Timer -
. Upstream
setting (5 sec. by default) Zone

With Disable Manual Operations box checked

[ ]
Downstream

Zone

Zone Runs

N

Downstream
Zone

Upsstreamn 2
fi [ h i e . Enor and Information
You first navigate the main screen to | zpamode: [Sigusion v | Set &l
the zone you want to prevent from o _— Cles | JamEnor @
I L1 LI
running when it's upstream - = J Jam error Counter: 0
=Z00NE

neighboring zone has its carton | Acceptime 000 e Set]

removed. Clicking the Disable Manual | | "

Operations check box will prevent this

zone from running when its upstream [T Disable Arival Jam Beset Delay

neighbor has an accumulated carton I Disable Sensor Jam Reset Delay
manually removed Anval/Depaite: 26/26

[ Disable SensorJam Auto Cleas
[~ Dizable Arrival Timeout Set Al

..................................................

@Aﬂ:uﬂlﬂ:




o

‘1\
B
When you check the Disable Manual < Zone does \/

Operations check-box for the not Run
Downstream Zone, then it will not run ™ g e v
when upstream carton is removed Upstream Downstream

Zone fone
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/.2.4. Motor Settings
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The motor settings for the current selected module can be modified on the Main Screen

Leit MDR
Motor Type: | Senesgy-4i ECO

Enor and Infiormation
x| SetAs Sensor Connection Enor, @

Seat Al | Sensor Gain

Brake Method INnrmaI vl Ertor: o
Real Spead IW mls Enror Counter: 0
Spesd: 0.500 m/s Set | Setad
_I_I Motos Connector Eiror; &
cwrow:  [ow =] _IS'E““l Vokage drop [<18v]} @
Acceleration: |3EI e Set SetM| Motor short-circut: @
%]
Deceleration: |3El A Sel Sthl M. Tosque:
Ovetload: S
Mator stalled: 8
Current: |U mé, Mator Senzor Error; @
Ovetheat: @
Operslingtime: [723 i R =
u
Motor
Temperature: . T ﬁ Matar Error Counter: 0
Module .
TR IEE oS Overvoltage(> 30V &

Right MDR

Motor Type: |Senergy-i ECO

Brake Method: Im SeL Al Eror @
Rasal Ersadt st Emmor Counter: 0
Speed: 0500 ms Sed | Setal
_l_l Moator Connector Errar; &
CWw/ACCW: Ow - Set All Valtage diop <18V} @
Accelerstion: |30 mm Set | Set Al Mator short-circuit: &
@
Decelerstion: |30 o Sel| Set Al M2 Torque:
Overoad: &
Motor stalled: &
Cureric 0 i, Motor Sensor Emor: &
Overheat: &
Operating time:  [729 i R e
u
Motor »
T emperature: <40 t ﬁ Motos Emor Countes: 0
Module 5
T — 56 C Overvoltage[> 30V): @

Eiror and Information |

j SetAll| 6ansor Connection Ernor: @
Sensor Gain

Downstream product flow.

* Please note that the Motor Settings grouped by motor plugged into the physical
Left and Right sides of the module and are not based upon Upstream or
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/.2.4.1. Motor Type

The Motor Type pull-down box lists all motor brand and types whose profiles are available for
the module. Senergy-Ai ECO is the default setting upon completion of the Auto-Configuration
Procedure. The new settings are downloaded to the selected Node upon selecting a new item
from the list.

In this example, clicking Set All will

download the selected setting to the Left MOR
Motor T pr— |
Left MDR of all modules entered in the BM - [Emﬂ"m =
. rakcn M
range of.Nodes at the top of the main ResSpeedt [SPoBMEDD -
screen in the From Node # / To Node —_— S-ﬁﬁw-ﬂ-ﬂﬂ-ftﬁlr?ﬁ
]
# boxes. If for example these boxes P ::

had the values of 1 and 6; changing

the selection in the Motor Type pull j

down will change Node 1 and clicking C@ITTDN-:MIT ElE
Set All will change Nodes 2 thru 6 to
the same setting as Node 1

! Please consult the Pulseroller Catalog Senergy Ai motor documentation and

review your application if you are unsure as to which motor-type setting to use
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7.2.4.2. Brake Method

The Brake Method pull-down box lists all the holding brake methods available for the module.
Normal is the default setting upon completion of the Auto-Configuration Procedure. The new
settings are downloaded to the selected Node upon selecting a new item from the list.

In this example, clicking Set All will
download the selected setting to the =

Lest MOR
Left MDR of all modules entered in the Motor Type: [Senegyai ECO =] sau s.m.E
range of Nodes at the top of the main BiskeMethod [Noemal =]
screen in the From Node # / To Node Eion Sroed
# boxes. If for example these boxes Speed :gﬁ'm;s /ont| sea -

had the values of 1 and 6; changing d
the selection in the Brake Method pull emboso] T Toboon ] & | o]
down will change Node 1 and clicking —
Set All will change Nodes 2 thru 6 to
the same setting as Node 1

Method ‘ Description

Once the controls have decelerated the rotor to a stop, the motor coil are internally
connected. The permanent magnet forces in the rotor and the mechanical inertia of
Normal the gearbox holds the rotor in place. This is the MDR industry standard holding
brake method and is often termed short circuit or shunt. Normal is the default
factory setting for all module zones from the Auto-Configuration Procedure

Once the controls have decelerated the rotor to a stop, the motor coils are internally

Free . . . . .
disconnected and only the mechanical gearbox inertia holds the rotor in place

When the controls have decelerated the rotor to a stop, the processor notes the Hall
Servo Effect sensor status. If the Hall Effect sensor status changes indicating a change in
Brake position of the rotor, the controls will inject current into the motor coils in the proper
sequence to move the rotor back to its original stop position

When the controls have decelerated the rotor to a stop, the processor monitors the
Hall Effect sensor status. If the Hall Effect sensor status changes indicating a change
in position of the rotor, the controls will inject current into the motor coils to
generate torque in order to try and stop the rotor. Unlike the Servo Brake function,
the controls do not try and return the rotor to its original stop position

Continuous
Torque

! Servo Brake function utilizes motor power and depending on the torque

demanded by the motor to hold the load the potential for heat build-up exists
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The Speed setting value is in meters per second (m/s). The Senergy-Ai motor roller contains
data as to its gear reduction ratio and roller diameter that is readable by the ConveyLinx-Ai
Family Controllers. EasyRoll then uses this information to indicate whether the speed you enter

is valid for the connected roller.

Setting Speed Value

For our example roller, entering a
value of “0.300" for the speed and
clicking Set will set the speed to 0.3
m/s for the roller. If the background of
the speed entry box remains white,
then the speed is valid for the roller
part number detected by the module

Speed Setting Too High

For our example roller, entering a
speed of 2 m/s is over its allowable
maximum speed. The background of
the speed entry box will change to red
indicating the speed setting is too
high

Left MDR
Metor Tope: | Senengedi ECO =] sam
Brake Method  |ServoBrake = Sedl

Real Spead 0,000 mis
Spead 0300 m's Seb | Sl
Cw AT Ow - Sel &

Left MDR

Htor Type: | S energpi ECO ] 5et.u|
Biake Method | ServoBrake = Setal
FeslSpesdt  [0000 s

i [l sem

DWCOW: Ow i Set Al

defined speed

* Setting the speed too high will result in the motor running at is maximum

Speed Setting Too Low

For our example roller, entering a
speed of 0.1 m/s is under its allowable
minimum speed. The background of
the speed entry box will change to
blue indicating the speed setting is
too low

Left MDA

Motor Type: S enengysti ECO | sea|
Brske Mathod [ServBrake =] SeAl
ReaSpeed  [0000 i

Speed T s ) [Sel 5ot
cwitw:  [ow =) Setéd |

speed

* Setting the speed too low will result in the motor running at is minimum defined
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Setting Same Speed for Multiple Modules

Type in the desired speed in m/s. You
can also use the Set All button to set
the entered speed to each motor in
the From Node # / To Node # boxes.
In this example the Left MDRs from
nodes 1 thru 6 will each get the same
speed setting

Ledt MDA
Mol Types: | Semengy-2i ECO

Biake Method | Servo Brake vI Set il

Real Spend U000 '
Spead 0300 mh

D ACCW: O -

Acceleations |30 e

Decelsration: |30 et ;
.
Fombode B 1 ToNodem| & | 4|

Page 145 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

71.2.4.4. Rotation Direction

This setting is either Clock-Wise (CW) or Counter-Clock Wise (CCW)and is determined for each
module based upon the Auto-Configuration Procedure results. Please refer to section Motor
Rotation Definition for details on how to determine rotation direction with respect to MDR
installed orientation.

Ledt MDA i
Motor Type: | Senengyi ECO | sear)e. .
Selecting a direction from the drop- Biske Method  [ServoBrake =] Serdl
down box immediately sets the RealSpeed  [0000 i

rotation direction. You can also use
the Set All button to set the selected
rotation direction to each motor in the
From Node # / To Node # boxes. In
this example the Left MDRs from
nodes 1 thru 6 will each get the same
CW/CCW rotation direction setting

Frombode | 1 To Mode i E_f)jD

* Please note that if you change the Rotation Direction and this module goes
through another Auto Configuration procedure, the Rotation Direction setting will
not reset back to default. It will remain unchanged at the last selected setting.
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7.2.4.5. Acceleration/Deceleration

Acceleration and Deceleration settings are fields you enter values similar to Speed. The units of
the value you enter are in mm which means that the control will accelerate and decelerate for
the distance specified within the controller’s current limits and the mechanical limits of the
connected drive train.

Ledt MDR
In this example, clicking Set All will Molor Type: S enengy 44 ECO 3] 50
download the selected setting to the Left | ##eMeied |Senobiske =] Setdl
MDR of all modules entered in the range of Featreat |0 00y ms
Nodes at the top of the main screen in the o [0 wss  set| seaa] el
From Node # / To Node # boxes. If for ERC O =3 SUAT] vl
example these boxes had the values of 1 5
and 6; changing the selection in the Motor =

Type pull down will change Node 1 and
clicking Set All will change Nodes 2 thru 6
to the same setting as Node 1 Fromode [ 1 Tonoden[ & | ]
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/.2.4.6. Motor Jog and Error Indicators
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Motor Jog (Run) Function

In EasyRoll, the Left and Right motors have their own Run buttons on the Main Screen. These

are used to temporarily run the motors for verification of function and diagnostics.

Click the Runicon to turn on the
motor*

When Run is activated the icon
highlights. Click the icon again to turn
the motor off

Le=it MDR Ennce and Iréoemation
Metor Type: | Senargyi ECO x| SeAl| g oo Cormection Encr: @
Bk Mathod  [Nomal v ﬂ SMEE.: o
FReal Spead IDWJ m's s ot 0
S 0800 ms Set | SetAd

—,—I Motor Connector Emor, &
DT O = Setdd Vellage cop [<18v] @
scctmain [0 sasam|  Wawstorciok ©
. Max Toigue: @
Decslerstion: |30 i Sel I S Al
Overdoad &
Mctor stalled @
i lu— i Miotor Sensol Emor; @
Overhest &
Opersting time: |23 rary R
Mokod L
1 e < 40 C 5 Moor Enos Courder: 1
Modhde B varvohags 3V} @
Temperatre: B i d o
Left MDR

Ennee ard Irdoimation
=] SeAN ¢ e Cornection Evor @
Sensor Gan

Motor Type: | Senengydi ECO

Buakon Masthod: IHmm.gl vl Seh Al Enor @
Fleal Spesd IW i Eres Counter 0
Spead 0.E00 m's Sl | Setad
_I_I Motor Conrectr Emor; @
LR O =) S| e dopicion @
fcoelerations |30 mm St I Set Al Motor shot-crcut S
; Max Toigue &
Decalerstion. |30 mm Sel | Set il
Overdoad &
Mobor stalled @
Cuarent: 0 mé Mok Senso Emor @
Dvesheat &
Dperating lime:  |523 iy
Mobor .
Temperature: b C Modor Enos Counter: 1
Module l— - versokagel @
Tempetahse: = L 0 >3V

ofs Ex

function

lanation of unexpected rotation direction when you run a motor from this jo
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Error Indicators

In EasyRoll, the Left and Right motors have their own status indicators on the Main Screen.
These are used to provide visual indication of certain conditions. There is also status indicators
for the Sensors connected to the Left and Right sides of the modules.

Indicator

Sensor Connection
Error

w
bl Emon ard Indoimustion
Motor Type: | Seneigpti ECD =| s= Sensor Connection Emor; @
Buske Method [ Boemal - St EWEG":‘D
Feal Spesd |—u|:m —r Emor Counber: 0
Speed 0800 mis
i Maotot Cornectr Eror: @
cwiow:  [ow -] Veltoge dop (19} @
decsbseabions |30 fren Mobon ched-cieut: @&
o
Decelerstion: |30 mem IR
i Ovedond @
Motor staledt @
Caarent: 0 e Mokor Sensor Eror 8
Owesteat: B
Opersting lime:  [B23 iy R e
u
Mohox
Temperahre g T é Mobor Ennor Counter: 1
M odule -
- _ |53 T Overvodtagel: 30v) @
Description

Occurs when the particular side of the module was Auto Configured as a
zone and the sensor is unplugged or otherwise not drawing power

Sensor Gain Error

Occurs when the sensor health/gain signal on pin 2 of the Sensor port
changes state from its Auto-Configuration state. This is only applicable if
the Aux I/O Pin 2 Usage has been set to “Sensor Error (DI)”

Error Counter

A running numerical counter that increments for each occurrence of
connection or gain errors. Counter resets to 0 upon power cycle

Motor Connection
Error

Occurs when a motor that is expected to be connected becomes
disconnected by either unplugging or internal damage

Voltage drop [<18V]

Occurs if the incoming power to the module drops below 18 volts

Motor short circuit

Occurs if the module detects a short circuit condition

Max. Torque

Indicator turns Yellow if the motor is delivering the maximum torque
according to the selected motor profile

Overload

Occurs if motor is commanded to run and is in a stalled condition for
more than 20 seconds

Motor Stalled

Occurs when the motor is commanded to run and the rotor is not




turning at least at 10% of its set speed

Occurs if one or more of the 3 Hall Effect Sensors does not produce a

Motor Sensor Error , ) i
signal or does not change state when motor is running

Occurs when the motor temperature has exceeded 105°C or the module
temperature has exceeded 90°C. When the motor temperature reaches
105°C the motor is stopped and is not allowed to run again until the
temperature falls to 80°C

Overheat*

A running numerical counter that increments for each occurrence of any

Motor Error Counter Y
of the motor error conditions. Counter resets to 0 upon power cycle

Overvoltage [>30V] | Occurs when the incoming power to the module exceeds 30V

*When the motor temperature reaches 101°C, the current is limited to 1.3A and the motor is
still allowed to run.



/.2.5. Diagnostic Window

Diagnostics  Current IP: 192,168.20.22 >

f 9 Logic Voltage Drop Counter {<18V): 0 e )
2406V

EMPTY (Logic= o EMPTY

00 00

o 192.168.20.22

Upstream Zone
BUSY,ACCUMULATE UP e

00 00 e
Flicker Counter: 0

= . 1 Downstream Zone

| o EMPTY
00 00
.,t: & Flicker Counter: 0
i — Y
BE %' e F
6 . : 6

K = = 2 il § L
@1_,_.‘ Senergy-AiECO | 4 Senergy-Ai ECO __r®

Current: OmA Current: OmA

HW Protection Counter: 0 HW Protection Counter: 0

Diagnostic Window Example

Indicator ‘ Description

You can navigate to the next or previous module’s Diagnostic Window by clicking
the + and - buttons

Displays the current ZPA status of the zone and the state of the sensor

Displays the status of the upstream and downstream zones to the selected
module. Note that the values depicted below the text (“00 00” in the example)
indicate the contents of the Tracking Registers.

Displays the current input voltage to the module as well as the count of the
number of times the power supply went below 18 volts but did not completely
shut off. This is useful for diagnosing possible power supply issues

Displays current value of the sensor input’s Flicker Counter

Displays current status of each motor. Please note that this data is also shown on
the main screen as well




Accumulation Status

If a carton is accumulated on a particular zone, the Diagnostic Window will indicate a reason for
the accumulated state. Also note that in situations where an external device (PLC or PC
controller) or the Accumulate icon on the Main Screen has been activated; the Sensor LED on
the module for the stopped carton’s zone will be fast blinking green. You can then consult the
Diagnostic Window for more detailed information on the exact reason

Diagnostics  Current IP: 192.168.21.20 x

Voltage Drop Counter {<18V):

As shown in this example,
for the upstream zone on
the selected Module, it

* FULL STOPPED
0000 0000

EMPTY
0000 0000

Er—

192,168.21.20

Upstream Zone Downstream Zone

ShOWS “PLC " as the reason Em)f}-l;}‘gm . w)| Theupstream nne is Full and Em}f}?&l}ﬂ
. . - y Stopped because a PLC has told the
a Ca l'ton IS Stopped at th IS Pt zone to accumulate when Flicker Counter: 0

something arrives

zone even though its
immediate downstream
zone is empty @L Senergy#ECO |

-.,1_ B Senergy-AIECO | El@

Current: OmA Current: OmA
HW Protection Counter: 0 HW Protection Counter: 0
Motor Roller Information
Diagnostics  Current IP: 192,168.20.22 e
One very useful feature of 1 goeets030mss B 1otor Roller
the Diagnostics window is T | operational statistics
that you can mouse-over %:::::iﬂiﬁﬁ;g:: D / 23.66V)
i otor Error Counter:
i Operating Time: 29 min Motor Roller part
the Image of each roller Upstream Zone T'ff‘e'"f“m"““'“ff’ﬂ'“i" number and serial " Downstream Zone
. . BUSYACCUMULY Time over 90C: O min 1 EMPTY
and a pop-up will display 00 00 ON-OFF Cycles: 201 4P number. 00 00
. OverVoltage count: 0 / . -
the pertinent motor Underloltage court: 10
SM: US&-10.10.18~
parameters as well as the Mo Possible Speed: 099y
. Minimum Possible Speed: 0.10 m/s - .
part number and serial Max and Min Speed
number of the connected oq_umﬂ/&l/ Range Ltz @)
Current: Dma Current: OmA
roller as shown HW Protection Counter: 0 HiW Protection Counter: 0

Flicker Counter

The Flicker Counter contains a running total of the number of state changes that have occurred
during the Sensor Debounce time window. This can be used as diagnostic information to help
you adjust the proper Sensor Debounce time for a given application
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/.3. Advanced Dialog
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The Advanced Dialog is where you can make further changes to module operation and access
utilities to help maintain your system of modules.

To invoke the ConveyLinx Advanced Dialog you can do any of the following:

* Click Advanced Dialog button
* Press F2

* Simultaneously press [Ctrl] [Shift] U

The ConveyLinx Advanced Dialog
pops up over the Main screen display
and defaults to show the Look Ahead

& Timing tab

e
Drisbog
Close
Corrotyhon Lol Dralog
s | f o=
- = Pty | FeiZow | See
o [
Ligchaam : Do choam :
™ Sl Diowar Sipanc X ™ S Dy S puseed |
- . | |
bk L b Do Tomasi
Upehasm Iimarebonm
B Tomae (S0 oo Se B T (503 582

Aaia Do T e |5lII s
Flur Al § It
Upcksar
[Tenm
Fandiee [S00 oo
ikt Forenct (D00 oo
Wndict P [000 oo

Satvpid Debuinrae

B
I.III:I o

Bade Cinar Timor (500  oec

fioerctoan
[Time

Fanfier [S93  pec

[EPT] sy [TTU

||| tedhocn P[00 e

5

I Erubie Fisrvs para Cimrvstneant Cimdocd s Deimervitep s Civeiendl Past
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/.3.1. Look Ahead and Timing Tab

The Look Ahead and Timing Tab contains 4 sections of settings pertaining to ZPA functionality:

Look Ahead

Jam & Auto Clear Timers
Run After & Induct
Sensor Debounce
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7.3.1.1. Look Ahead Slowdown Feature

The Look Ahead feature configures the logic to “look ahead” to its next downstream zone and if
it is occupied when a carton is entering its zone, the module will dynamically adjust the MDR to
the selected speed. This feature in intended to be used in higher speed applications were
increased stopping distance is required to keep cartons from over-travelling their stop
positions. This function can be applied per zone or for multiple zones

A carton is Zone 3 & 4 runningat
Normal Speed Accumulated
accumulated and =
stopped at Zone 1 =
and ano.ther carton is - . - g - 2 - R
conveying at normal Zone 4 Zone 3 Zone2 Zonel
set speed
Zone 3 running at
When carton reaches - Normal Speed m Accumulated
end of Zone 3, Zone o it will and run at the
. ﬁ Look Ahead Speed
2 will wake up and . L . :
run at the Look ® o o o
Zone 4 Zone 3 Zone 2 Zonel

Ahead Speed
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Click the checkbox to enable the Look Ahead feature for the selected Node.
Clicking the Set buttons will download the setting to the respective zone on the
selected Node. The value entered for the Slow Down Speed is in percent of the
Zone's normal speed as set on the main screen. In this example, the Slow
Down Speed speed will be proportional to 80% of 0.300 m/s. Also note there is
a Set All button that will apply the settings to the range of Nodes entered

12 e [ Qm@
FomNode | 3 FoNodett| 3 - | +| seta | _Peiesh | g gancnd 3?@’

Serial Nufnber [ 306320 Close |
‘fou can uze both notmal and

Fimmware Yrsion: |5.04.0

[ Conveylinx Advanced Dialog
LeftiLing @ @ Right L

L | | L .
UpstreandZone 121682022 |3 3 r—1 — J ;
ZPaModd [Sogdaton | UPROWTERET T PRIUSSE |  FlexZone | | Sensos | Exensions | O Inomation
LookAhesdtTiing |  Upgrade |  Conmeciorf | Metwork Services Ba | JamEnor @
GAP Timey) [0.00  sec LookAhead Jam enor Counter: 0
T-zone Dowmstream 3
Accept tink . ¥ Skow Down S
Settings el
I Fast Redease Time: Wam Auto Clear
RS Setal
[ Disable Arival Jam Fess Dovantean Dperations

[~ Disable Sensor Jam Res

o T s,

Anrval/Departue; 050 sec Set | Avto Clear Times: IW. s8C Set gm
Left MOR +— Emor and Information
Mober Types | Senergy-&i ECT Dowrstream keor Connection Enor:
Brake Method  [Servo Braky 2 T = S e ©
FReal Speed [ Set Run Alter: Sat Enor Counter: 0
Induct Forwand: (0.00 Inhuact F d (000
“ e St e St otos Connector Ewor. @
o Induct Reverse: [000  sec Induct Reverse: [000 Vokage diop (<18} ©
Accelerstion: |30 1 Motor sheat-circut: €
Senzor Debounce T @
Deceleration: |30 r| 010 Sat Sat Al S o
b Ovedosd @
Molor stabed @
Cusrent: 0 i T Watar SErsan Enor @ || TCUment v (i) T Motor Sensor Enor: @
Ovetheat: @ Overheat @
Operatingtime: [23 min R " Operating tme: [6 v R “'
u U
Moter < 40 C N ) Molar < 40 < N i
Tamperature: g Miotos Ernos Counter: 0 TWgwg a Mator Ertor Counter: 0

Module o o]
T A 43 C Owervoltage]» 30W]}

Overvoltagel>30v): @ Terrwa!we' I ©
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Fast Release Time

The Fast Release Time option allows you to set a delay before the Slow Down Speed is engaged
for the slow-down zone

Zone 2 & 3 running

When Zone 2 wakes at Normal Speed Accumulated

up it will run at — :

normal set speed

until the Fast Release Zone 4 Zone3
Time has expired, Fast
H H H Release
then it will switch to Time When Zone 2 wakes up it will run at
run at the Slow Down Normal Speed until Fast Release
Time expires then it will switch to
Speed the Look Ahead Speed
Nework P:[ 192 [168 . [20 3¢ Qm
FomNodett| 3 ToNedett| 3 - | +| setaa| | 3?@"
Serial Mumber; [ 306320
Fimwiare Versior: 5.08.0 . R X, 00 e bt el v =
| Conveylinx Advanced Dialo
Lefilink @  © Right
UpstreamZons s 1921682022 |2 3 ._,'-_,'- Fretrest , L :
To use the Fast = zeamode [sigision | mﬂ, FlZne | Semsors | Edoncpes | [1o0dromaion
LookAhesdtTiming | Upgade |  Comnections | enife: | B | JamEnor @
Release Time option, | 6&fTme: 000 e Look Ahead JLam eror Counter: 0
. T-20ne Upstream Diovrstream F
click the Fast Release eite P ¢ | [P SowbomnSpeed[® % mll ¥ SiowDown Speed [0 |
Time checkbox and rrr Fast Releace Time [100  sec [ Fast Release Tine | 100 ucl am o Chear
. . - [imeut Set All
enter a time value (in 'EDisableAnivdJamHm e ar Ee— || |0perstions
: Dizable Sensor Jam Res JAM Timer: [5.00  sec ﬂl JAM Times: 500 sec ﬂ |
— —— 5 1
Seconds) |nt0 the Anival/Departure: 070 Auto Clea Timer: |5.00  sec i{ Auto Cleat Timer: (500 sec E == @m
entry box. In this Leht MDR _ T : : e aionain
example we entered | " [sememAiEcd - Ussean e ok Connection Ence @
. Brake Method  [Servo Braki [Tme <] [lime -] smﬂ? &
0.5 seconds. Click Set . oo Antec [T o Sa Aunatec [0 s Sa | Enor Courtes: 0
to write the changes = . 030§ | oot Fomat {0 sec ||| maetromsa o P
=4 Cﬂlﬁl B
to the mOdUIe and ERUEER Cw Induct Revesse: (000 sec Induct Reverse: (000 Wakage diop [<18v) @
use the Set All | sccsesion [0 0 Molor shortcicuit 8
. SN Max Torgue:
feature as desired = Decslersion " [0 sec 3ot setal A
Motor stalledt @
Cusrent 0 Iy ) T Mator Sensor Eror. @
Operaiing time: |23 i R Ovsast B || | peraing e [B nin R Dbt
u U
?m,u <40 T 5 Mobos Eros Counter: 0 !rtf.::qguq ad T 5 Motor Emor Counter: 0

Dvervoltagel> 30V) 8

Module l_
Temperature: © T

- Module
oot 0 | Mokl [T ¢
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7.3.1.2. Jam & Auto Clear Timers

The Jam Timer for a given Upstream or Downstream zone is used for both detecting an Arrival
Jam and a Sensor Jam. The Jam Timer should be set as the maximum expected time it takes for
a carton to travel from one zone to the next plus a small addition to prevent nuisance jam
occurrences. The default value for the Jam Timer is 5 seconds and the valid range of values is

from 1 seconds to 65 seconds.

The Auto Clear Timer is the amount of time that the logic maintains the jam condition before
auto resetting the jam. The default value for the Auto Clear Timer is 5 seconds and the valid
range of values is from 0 seconds to 65 seconds

| Conveylinx Advanced Dialog

Enter new values for either or both
the Jam Timer and/or Auto Clear |
Timer and click the corresponding |
Set button for each. The Set All |
button will apply these same |

settings for the range of modules

indicated at the top of the dialog

1921682022 |3 ]4_-_

I =P |

Special Services 1 Fing Uzage
Look Ahead & Timing |

Look shead
Upstream

[~ Slow Down Speed 4
r e

Jakd & Auto Clear Timers

~Upstrearm——————— |

Jakd Timer: (5.00  sec Set

Upgrade

et e e

Flex Zone ]
] Connections ]

Sengorg ]

Downastrean

[~ Slow Down Speed 4
r seC

Eutenszipnz ] :
Metwaork Servidges ] |

Sefal

Auko Clear Timer: |5.00 sec Set

Fun After & [nduct

Upsztream
Time
Fiun After; [1.00 Set
Induct Fonsard: |0.00

Set
Induct Reverse: D oo

Senzar Debounce

010 zec Set

b Downstream 1

Jaskd Timer: (5.00 sec Set

Ao Clear Timer: |5.00 sec Set

Diowstream
Timne -
Fiun After; [1.00

Induct Fonward: |0.00

Induct Reverze: D oo

J

Set &l

Set 4l




7.3.1.3. Run After Time/Distance

The Run After time value is used by the logic for normal zone discharge. This is the amount of
time the zone’s MDR will continue run after its photo-sensor has been clear when discharging
to the next downstream zone.

This extra run time allows the zone to
run so that the trailing edge of the
carton can completely pass the photo- - +—

sensor and fully enter the next zone. =
This value is adjustable to

Run After Time/Distance

compensate for special conditions (:\l g - g
where a zone photo-sensor is required Upstream Downstream
to be placed farther upstream or Zone Zone
downstream

* Please note that Run After does not affect throughput rate. A longer Run After
time will not prevent an upstream item from entering the zone.

Run After Time

| (inljn\.re:,rLin.)é Ad\ran-cleci. b.ialog x
| 1921882022 3 i s pmass
Special Services 1 Fing Uzage ] Flex £one ] Senzars ] E:-:tensilns ] |
Look Ahead & Timing l Upgrade l Connections l Metwork Serviges l |
Look shead
Enter new values for upstream and/ Upstream Downstieam
. [ Slow Down Speed k4 [ Slow Down Speed k4
or downstream Run After time and | Segal
click the corresponding Set button. 5 s | i
H Jab & suto Clear Timers
The default is 5 seconds and the | “Pix S
valid range is 0 to 65 seconds. The | JEM Timer: [5.00  sec Set JAM Timer: [5.00  sec set || o
Set All button will apply these same Auto Clear Timer: 500 zec Set Auto Clear Timer: (500 zec Set
settings for the range of modules | Runater&Induct -
indicated at the top of the dialog. In | T Sl
Inaicated a | . |
hi | P h d th gR I Tirne hd Tirne hd
t |S. €xample we change the .Un | RunAfter [1.00 zec Set Runafter: [1.00 zec Set
After time to 1.00 seconds and using Set Al
the Set All button to update this | Induct Fonward: |0.00 gec Induct Forward:]U-UU B0
| Set Set
setting in Nodes 3 thru 4 Induct Reverse: [0.00  sec Induct Reverse: |0.00  sec
. Senzar Debounce
010 zec Set Set Al




Run After Distance

EasyRoll provides the option to change the Run After metric to be distance based instead of
time based. When the metric is distance, the value entered is millimetres instead of seconds

| ConveyLinx Advanced Dialog

I | | ! |

1921682022 |3 ]4_

e 1
Special Services 1 FinZ Usage ] Flex Zone ] Sensars ] E stensiging
. Lok shead & Timing l Upgrade ] Connections ] Metwork. Serviges
Select Distance from the drop-down Lok Ao ]
box and enter new values for S DB
[ Slow Dowin Speed % [ Slow Down Speed %
upstream and/or downstream Run | Sefal
After distance and click the 2 = r e
i Jabd & Ao Clear Ti 1
corresponding Set button. The Unctraam o et Donnetiaan
default is 1000 mm and the valid JAM Timer: [5.00  sec Set JAM Timer: [5.00  sec set || o dy
range iS O to 65 535 The Set A” Auto Clear Timer: [5.00 zec Set Auto Clear Timer: [5.00 zec Set
button will apply these same |~ Run after & Induct -
) Upstream Dawnstreamn
settings for the range of modules :
indicated at the top of the dialog. | barce | =] -
In IC.a eda etopo € dialog. In | Rundfter: (100 mm Set Runafter: (1000 mm Set
this example we changed the Run Set Al
After distance to 100 mm and using Induct Farvward: |0 mrn Induct Fu:rtv\\lard:llD i
X Set
the Set All button to Update this Induct Feverse: [0 MR GETHT S verse: |0 i
setting in Nodes 3 thru 4. change to mm :
Sensor Debounce

010 zec

Set

Set Al




7.3.1.4. Induct Forward Time/Distance

Induct Forward value is used to cause the MDR to continue to run after the zone’s photo-sensor
has been blocked when receiving a carton from upstream.

Induct Forward Time/Distance

This value is adjustable per zone to ‘
.‘_

—
compensate for special conditions -
when for example a zone’s photo- —
sensor needs to be placed farther g .
upstream from the discharge end of L] L
the zone Upstream Downstream
Zone Zone
Induct Forward Time
| (inljn\.re:,rLin.)é Ad\ran-cleci. b.ialog x
| 1921882022 3 i s pmass .
Special Services 1 Fing Uzage ] Flex £one ] Senzars ] E:-:tensilns ] |
Look Ahead & Timing Upgrade l Connections l Metwork Serviges l |
Enter new values for upstream and/ Laok Ahead
psfream Downztream
or downstream Induct Forward time [~ Slow Down Speed % [~ Slow Down Speed % sl
| [
and click the corresponding Set o sec - sec
button. The default is 0 seconds and 1M & Auta Clear Timers
the valid range is 0 to 65 seconds. | [ Upstesm Dawnstieam
9 . | JAM Timer: |5.00  sec Set Jask Timer: [5.00  sec Set e
The Set A” bUtton Wl“ apply these Auto Clear Timer: |5.00  zec Set Auto Clear Timer: |5.00  zec Set
same settings for the range of | :
. . | Fiun After & Induct
modules indicated at the top of the | Upstream Downstream
dialog. In this example we are Time A Tirne e
changing the Induct Forward time to Funafter: [1.00 gec Set Runafter [1.00 sec Set
Set Al
100 Seconds for bOth the UpStre.am Induct Forward: |1.00 gec Induct Forward: |1.00 gec
and downstream zones and updating Set Set
. . Induct Reverse: |0.00 Induct Reverse: |0.00
this setting to Nodes 3 thru 4 = =
Sengor Debounce =
010 gec Set Set Al




Induct Forward Distance

Select Distance from the drop down
box and enter new values for

upstream and/or downstream Induct

Forward pulses and click the
corresponding Set button. The
default is 0 mm and the valid range
is 0 to 65,535 mm. The Set All
button will apply these same
settings for the range of modules
indicated at the top of the dialog. In
this example we are changing the
Induct Forward distance to 100 mm
for both the upstream and
downstream zones and updating this
setting to Nodes 3 thru 4

| ConveyLinx Advanced Dialog

=P |

192168.20.22 |3 l‘*_-_

— I 1 I
Special Services 1 Fing Uzage ] Flex £one ] Senzars ] Estenzighs
Look Ahead & Timing Uparade ] Connections ] Metwork Serviges
Look shead
Upsztream Downztream
[ Slow Down Speed k4 [ Slow Down Speed k4 coll
=
B 380 B 380
Jab & auto Clear Timers
| Upstraam Downaztrean
| i - |B.00 SEC i - |B.00 SEC
| JaM Timer: Set JaM Timer: Set c ol
Auto Clear Timer: 500 zec Set Auto Clear Timer: (500 zec Set
| Fun after & [nduct -
| Upstraam Downaztrean
Distance hd Distance
Fun After: (1000 mm Set Fun After: (1000 mm Set
Set Al
Induct Forward: (100 ram Induct Forward: |100° pom
Set Set
Induct Reverse: |0 mm Induct Rewverze: |0 mm
Senzar Debounce =
010 zec Set Set Al
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7.3.1.5. Sensor Debounce

ConveyLinx-Ai Family Complete Guide - 3.0_en

Sensor Debounce setting is the time the logic holds the state of its Sensor inputs after a
change of state. Keep in mind this is not a delay prior to detecting a carton when it first blocks
the sensor. The module will detect the leading edge of a carton and hold this state for the
Sensor Debounce time period. Similarly, when the trailing edge of the carton clears the sensor,
the logic holds this state for the Sensor Debounce time period.

Sensor
Debounce
Time

Leading edge
event when
Sensor is first
blocked

Sensor
Debounce
Time

Logicignores Sensor
changing state during
Debounce Time

Trailing edge
event when
Sensoris first

* The ConveylLinx-Ai Family Controllers keeps a running count of the number of
changes of state that have occurred during the Sensor Debounce Time window
even though the logic is ignoring these state changes. This running value is
called the Flicker Counter and it can be viewed on the Diagnostic Window
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Enter the desired value in seconds
and click the Set button. The default
is 0.1 seconds and the valid range is

0 to 2 seconds. Please note this

setting applies to both the Left and |

Right Sensor ports. The Set All |
button will apply these same
settings for the range of modules
indicated at the top of the dialog. In
this example we are changing the
Sensor Debounce time to 0.30
seconds and updating this setting
using the Set All button for Nodes 3
thru 4.

| ConveyLinx Advanced Dialog

I:!Frln.l

T e |
192 1e8 2022 |3 4 —
Special Services 1 FinZ Usage ] Flex Zone l Sensars l E stdnsions
Look Ahead & Timing l Upgrade ] Connections ] MHetwork Sevices
Look Ahead 1
Upstraam Downaztrean
[ Slow Down Speed % [ Slow Down Speed % .
&
- 1= - =]
Jab & Ao Clear Timers -
Upstream Downztream
Ja Timer: (2.00  32C Set Jaskd Timer: (2.00 #2C Set
imer e imer 2 ot Al
Auto Clear Timer: |5.00  gec Set Auto Clear Timer: |5.00  sec Set
Run After & Induct ]
Upstream Downztream
Tirne Tirne -
Run After; [1.00 Set Runafter [1.00 sec Set
5 et Al
Induct Fanward: |0.00 Induct Forward: 000 sec
Set Set
Induct Reverse: D aa Induct Reverse: |0.00  zec
I Senzor Debounce -

020 SEC

[

pd

IE
| |
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/.3.2. Upgrade Tab

The Upgrade tab screen gives access to the module firmware utility. Over time, enhancements
and features may be added to the ConveyLinx family of products. These features and
enhancements are typically made available to customers in the form of firmware upgrade files
that need to be uploaded to your modules. These files are available for download from our
website. Once you have downloaded the desired file, the Upgrade utility allows you to browse
for it and then select a single Node or group of Nodes to upload

* VERY COOL: Please note that if you upgrade firmware, all of each module’s
settings (motors, speeds, ZPA options, etc.) are preserved

Please note that if module power is lost during a firmware upgrade,
the module may become inoperable.

If this occurs, the module must be returned to the factory in order to
be recovered.

Network Ip:[ 152 [168 [ xx Datiokewins " T
I FiomNodet:| 1 ToModet| 4 SetAl i Adverced ‘E@E;}

Seal Humber | 306329

) = "oucan use both noemal and

Firmwate Version: | 5.04.0

o enul : !
U:::::::Zm R'?'“-: 192168220 |1 |4 _I;I Refresh

ZPAMode:  [Singulation Special Sqvices | Pn2Usage |  FlexZone | Semsas | Etemsions ]:'Mdlm .

Look Ahded & Timing Upgrade |  Conmections | Metwork Services ear | JamEnor: ©
GAP Timer: (000 gec Fimware .BINfe location: _Jan error Counter: 0
Upon selecting the  [==.  [po e | ¥ Browse.._|
Selli 1 . F
Upgrade screen tab, o _ T
. . e85 i Fimeout
EasyRO” ﬁ“S 18] the I.P. rr: Dieable Aniival Jam Rasa 192168.21.23 Upload ALL | | Dperatiors Set Al
Dizable Sersor Jam B
address of the range of - tenfe Sy " , '
Aurival/Depacture: 040 NOTE: You can select multiple devices via Metwork Services, "Upgrade Fa™ bulton gmm.
| Output: L
Nodes entered on the i | —
. . on Type: [Senergy4i ECO i :
main screen. Click the o [pr Comnecton Erer: 8
Brske Method:  [Nommal Enor @
Browse button to open a  geuspees oo ¢ Enor Counles: 0
i i i 000
file selection qlalog Speed  [1000 ¢ P
window CA/ECH, oW Viokage drop <18V @
Acceleration: 30 " Motor shoit-creuit @
Decelerationr |30 " . , Ma;::x:
Moor staled @
Cunent: |0 mé T Wotor Serescr Enor @ 7] | Cument: v mA T Motor Sensor Eror, @
- . Overheat & o . Overheat: @
Operating time: |7 irt R Opetating time: |4 miiri R
U U
Tanparure: (12200 ﬁ Motor Eroe Counter: 0 ||| Hnor e 10 T ﬁ Mokor Esmor Counter: 0
‘T‘m e |5 o Dvervoltagel>30v] @ ?mdue: 55 c Dvervoltagel>30V] @
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a.—.:' Roll Version 4.18 (U5 Current IF

Network P2 192 . [168 . [21 s QW_EHJ
FomNode | 1 ToNodet| 4 | +| et | - Aw“,d :naig
Se-ieluun-l::ecliiﬂﬁilllT Close =

Fnrrrmae\l’ersmr5040 == Ymcmmbolhnamalard -
Let Link & .nuhtL I— o
Upsusuane | 192168.21.20 _] _I_I 1 -
ZPA Mode: |5 ion Special Services Pin2 Usage Flex Zone Sensors Estensions
p— | | ar and Information -
. Look Ahead & Timing Upgisde | Commections | Metwark Services _I JamEnor: @
GAP Timer.  |0.00 e T T e Jmenastwnteﬂo |
;;;:tlim: 0.00 BFLI
. . - Settings - . | =
With the Open dialog Jam Aut Clesx
. . 16821 Upload One - .
displayed, navigate to the | piseamaimpes  [121082123 " Fsses i
H I™ Disable 5 Jam R
location on your PC where e L
4 ﬁOpen *
you placed the ﬁrmware i « v » ThisPC » Work (Ix) » ConveylincAi2Firmware v O Search ConveyLinkAi2Firmware 0
upgrade file you received. o Orgmnize~  Newtolde = m @
Select the file and click & s A Name : Dotemodificd  Type Size
UICK access . - - ; -
1) pen s  Eostop  # ] ConveyLinxAl_5_04_0.bin 2/11/20191:03PM  BIN File 401KB
q * Downloads
'—.] Documents o
A == Dictuirar - B
D File name: | ConveyLinkAl_S_04_0.bin «| LBy Files bi v
UNTERE = A T G T e _[—m'!umn:—-l'r[
Operstingtime: [ min A Ovetheck & | | eratingtne: A = - et
#‘:r:etme: I< “ s é Motor Error Counter; 0 T:r:e(m <40 T é Mobor Eror Countes: 0
;‘;ﬂm‘; e P C | Dvewuhgebw\‘fl._ Tm S Overvotage» 30V} @ |
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5 Version 4.1
Newedk IP:[ 182 [168 . [21 . s Dsinkewink
FromMode#t 1 Toode| 4 | «| sen | Reliesh || 14 nced Not
seiNumbec| Cose || Connected
ﬁme\-’esm[ Conveylinx Advanced Dialog X
Upshieam Zone 1921682120 |1 3 53] 5] e b and Information
i i ZPA Mode: Special Services | Pin2U | FlexZone |  Semsors | Estensions | [' |
In this example, we clicked . e e | ™ Nk Sovoms | BB | umErec ®
Upload ALL so the selected = *"™ | Fimware BIN e ocston Jiisn v Couiec
. i . mw [—m |D‘-.ConvcyLin;\'Ai2F|'mwa|e‘-.CDm—'eyLin;&e.I_‘i_Ui_U.hn I I
firmware upgrade file will Setings— Selected Devices: (4] .
r o ic Peleaze Tesmi 192.168.21.20 Uam Auto Clear
be sent to all 6 Nodes. The | pracrdemmcony /2162120 _Upad 0re | e o
. . r o i 19216821 23 Abest Uploading Operat
Output window will update = prapermtes e _
the progress Of the ﬁle Aurrval/Deparbure: MNOTE: ‘fou can select muliph devices via Network Services, "Upgrade Pw™ button. @Accum.ae
| Output -
: LeAMDR | [Uploading ComveyLineal_5_04_0.bin to 192 168.21,20 (63456 of 410228)... " Enor ion
uploading process. The | juame ™ | \atieTi sttt idno oasines. o ®
time it takes for this BiakeMethod | | |Uploading Conveylinwdl 5 0470.bi to 192.168.21.23 (83436 of 410228).. S
Ermor Counter:
process will vary
. Speed:
depending upon how — '“':““"“E'“:
] : Vekage diop [<18V)
many Nodes are being  scoewsn [ 4 Moto shortcicut: @
= Max Torque: @&
uploaded  pessesion . , S
Motor staled: &
Curent: L T TMoior Semsor Eiror. @ | [Clnent T mA T Motor Senser Error. @
Opersing e ,—m . Overheat @ Oporoing e ,— - . Overheat: @&
u u
tl“:;am T ﬁ IMotor Eroe Courfler: ?:;ng T é Motor Eror Courter:
?ﬁd“ C Overvokage(>30v) @ | ?:::M © Dvervolage(>30v) @

Page 167 of 475



PULSEROLLER

When all Nodes report
back to the Output window
with a status of Done; then

the upload is complete

and you can close the

ConveylLinx Advanced

Dialog window

ConveyLinx-Ai Family Complete Guide - 3.0_en

Nework P[192" [ 168", [21. Dsinkawink
FomMode #: 1 ToNodett| 8 | | | Refresh | 0 Not
. .
Seiial Number: Clase £ Connected
Erciea ConveyLinx Advanced Dialog X
Upstream Zone 18218821.20 |! 4 _I _cl_IFleﬁesh 3 -
ZPAMode | |  SpecidlSevices |  Pin2Usage |  FlexZone |  Semsors | Estensions | [rndInfomaion
) Look Ahead & Timing Upgrade |  Cormechions | Metwork Services | e | JamEror ©
GAP Timer st Fiemware BIN file location: Jam enor Counter:
l':;'; - - [l:u \ConvepLinmAizF emware\ConveyLinedl_5_04_0.bin Browse. . |
Settings Selected Devices: (4 E
[~ Dynamic Release Temin ~ (192168.21.20 Wam Auto Clear
. 192168.21.21 Upload O ]
™ Dymiamic Release Contrd 192 163.21.22 j imeout Setal
[ Dissble Aurival Jam Resd  [192168.21.23 Upload ALL ading Operations
I™ Disable SensorJam Res|
Ariival/Departue: NOTE: You can select multiphs devices via Network Services, "Upgrade Fa™ @nccm
Output:
EetMOH Upgrading 192 168.21 20 with FW fls ConveyLinsl_5_04_0 bin revision 5 j - e Eor o Inomoion
Motor Type: | 1 |Upgiading 192168.21.21 with Fw fle ConveyLinsal_5_04_0 bin revision 5.4 - o Enor @
Upgiading 192.168.21.22 vith FW fle Conveyinul_5_04_0.bin revision 5. - Rl e eciin E e
Brake Methad: I Upgrading 192.168.21.23 with P fle ConveyLineal_5_04_0 b revision 584 - smEGr: e
Eror Counter:
Speed |
jobor Connector Encs; @
owicow: | Voltage drop (<18v]: @
Accelaration: I 3 Motor short-circuit @
c Max. Torque: @
Decelerstion: I E o
< > Overload: @
Motox stalled: @
Cuneri: | i Wolor Senzor Enor. @ || Ciment I 3 T Motor Sensor Enor @
- . Overheat: @ . ) Overhest @
Operating lime: | Fir " Operating lime: Fin R
u u
Motor I » Motor »
Temperatue; t ﬁ] Motor Ence Counter: || | Temperature; c é Mator Emor Countes:
Module - Overveh @ | Module - Dvervollagel> 30V] @
Temperature: c = 20N | Temperature: c - EAN]

* Please note that you typically arrive at the Upgrade tab from the Network
Services tab where you select the modules first and click the Upgrade button
there. That will automatically take you to the Upgrade tab and populate the
Selected Devices list box on the Upgrade tab with your selection from the
Network Services tab
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7.3.3. Connections Tab

The Connections utility uses EasyRoll to instruct a given module to make a logical connection
to another module that it otherwise would not have made during the Auto-Configuration
Procedure. For applications where you have more than one Subnet, this would be the way to
logically connect the most downstream Node of one Subnet to the most upstream Node of
another Subnet

Connecting Two Subnets Together

Here is a typical boundary between two Subnets. The most downstream Node of the first
Subnet has an I.P. address of 192.168.21.23 and the most upstream Node of the second Subnet
has an I.P. address of 192.168.22.20.

Most Downstream Most Upstream
Network #1 Network #2
1s2.168.21.22 192.168.21.23 192.168.22.20 192.168.22.21

w3

By simply connecting an Ethernet cable between these two boundary Nodes and then using
EasyRoll to establish the “logical” connection between the two Subnets; you can achieve
seamless flow between the two networks. The procedure requires that you have to instruct
Node at 192.168.21.23 to convey cartons to Node at 192.168.22.20, and likewise you have to
instruct Node at 192.168.22.20 to accept cartons from Node at 192.168.21.23

Most Downstream Most Upstream
Network #1 Network #2
152.168.21.22 192.168.21.23 192.168.22.20 152.168.22.21

BT ——

Add Ethernet Cable
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| ConveyLinx Advanced Dialog >

1921662123 |4 | . —h + | Refresh

Special Services ] Fin2 Usage ] Flex Zone ] Sensars l E stensions l |
Look Ahead & Timing ] Uparade Connections l Metwork Services ] |
r
Mode #: |4
|P Address: | 192168 21 . 23
Navigate to Node 4 of the Subnet Mask: | 227 255128 0
| Upstream Downaztrearn
192.168.21 subnet (I.e. ! & Mods # %*Ta“? }:mé " MNode #
192.168.20.25). Notice that the 3 > : N Ty —" . Mone |
module’s network data appearsin = ¢ IPaddes BLE 110 s T TP
the center. Also notice that the | s TE. 2. 22 [ PLC1/O Mode S
. . | Push/Pull Type Sensor
Downstream connection for this - -
Node is None | r
OM PLC Disconnected
Outputs/Motors:
PLC Prograrm:
-
r
[ Hardware Cantrolled

| ConveyLinx Advanced Dialog >
' 1921682123 |4 4 s Refresh
Special Services ] Fin2 Usage ] Flex Zone ] Sensars ] Estensions ] |
Look Ahead & Timing ] Upgrade Caonnections l MHetwork Services ] |
Mode #: |4

|P Address: | 192,168, 21 . 23

Subnet Mask: | 235 255128 O

Enter 192.168.22.20 as the |.P. | Upstream Dyl
’ | * Mode # ;..--‘ =" @ }:*5 " Node #
address fo.r NodeT 4’s new | - . 4—H___| __‘—b e ]

Downstream connection. Click Apply =]

| " IP Address PLC 1/0 Mode
to make the change. Please note | T R S ez ves 22 @

that it will take a few seconds for | PushdPull Type Senzar
this to complete — —
-

OM PLC Digconnected
Outputs/totors:

e

PLC Program: J
I—
-

B
[ Hardware Controlled




| ConveyLinx Advanced Dialog >

1921662220 |1 | . —h + | Refresh

Special Services Fin2 Usage ] Flex Zone ] Sensars l E stensions l |
Look Ahead & Timing ] Uparade Connections l Metwork Services ] |
¥
Mode #: |1
IP &ddress: | 192 168 22 0 20
Navigate to Node 1 of the Subrt Mask: | 277 229128 0
| Upstream Downaztrean
192.168.22 .subnet (i.e. N = ; & Node #
192.168.22.20). Notice that the Nome v

module’s network data appearsin = "7 IFaddes BLE 110 s 1P Address

the center. Also notice that the | S [~ PLC 140 Mode 132168 22 . 21

. . . | Push/Pull Type Sensor
Upstream connection for this Node is - -

None | o

OM PLC Disconnected
Outputs/Motors:

I

PLC Prograrm:

E—
-

E
[ Hardware Cantrolled

| ConveyLinx Advanced Dialog >
1921682220 |1 4 + Refresh
Special Services ] Fin2 Usage ] Flex Zone ] Sensars ] Estensions ] |
Look Ahead & Timing ] Upgrade Caonnections l MHetwork Services ] |
Mode #: |1

IP Address: [ 132 168, 22 . 20
Subnet Mask: | 235 255128 O

| Upstream Downaztrean
Enter 192.168.21.23 asthe I.P. = .~ .. L=p :_’ & Mode #
address for Node 1’s new Upstream [Nore <] 2 -l
connection. Click Apply to make the | PLC 140 Mode 1P Address
change. Please note that it will take | 192.188. 21 . 23 ™ PLC1/0 Mode 192 168, 22 2]
a few seconds for this to complete | PPl ype Senect
-

OM PLC Digconnected
Outputs/totors:

e

PLC Program:

E—
-

B
[ Hardware Controlled
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7.3.4. Network Services Tab

The Network Services screen provides multiple functions related to module and network
management. These functions are:

* Discover and IP Address Set
* Backup and Restore
* Firmware Upgrade
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7.3.4.1. Discover & IP Address Set

One of the features of EasyRoll is that it has a utility called Discover that allows your PC to go
and find any modules that may be physically connected to you network regardless of the I.P.
address settings of your PC or the I.P. address settings of the modules

| ConveyLinx Advanced Dialog Ed
Special Services ] Pinz Usage ] Flex Zone Senzars | Extensions | :
Look &head & Timing ] Uparade ] Connechions Metwork Services

Show devices on Subnet
<< ALL networks x> ﬂ

Digcoverad = 113, Shown =113, Locked =12~ Seftings of the selected node:

(@ 192.168.16.20, 228542, 5.03 {HTF} -
Serial Humber:
bek 192.168.16.22, 123324, 5.03 {CNIP}

| |“&a192168.18.20, 308320, 5.04 {ai2} P |
Clicking the Discover button will | |&13216218.21, 508462, 5.04 i}
. . £192.168.21.20, 306304, 6.90 {42} .
cause the list box to populate with 155 1551 21 268517, 690 ConvepLined0) ark |
all the modules in all Subnets that = |%1321682122 306315 630 iai2 Getewey: 7 |
|| 192.168.21.23 306306, 5.90 {4i2}
your PC can see out on the network | 15216821 24, 288513, 5 90 {ConvepLinein) Set
£192.168.21.25, 306305, 6 90 {2i2) 2
£1192.168.21.26, 288521, 6.90 {ConvepLinw-l0) (e
B2192.168.21.27, 306313, 6 90 {i2)
1 192.168.21.28, 306307, 6.90 {42} _seetall | g | Bsces |
£192.168.21.29, 06310, 6.90 {#i2} selectNoNE | Mamed 1P Restore |

£192.168.21.30, 288523, 6,90 {ConveyLins-10)

£192.168.21.31, 288526, 6,90 {ConveyLins-10) : Fiestare by [P
221192, 168.21.32, 306306, 6 90 {ai2} AutoCanfig

1192 168.21.33, BE3705, £.90 {2}

PR R R PR R e L)

£ > Reorder IPs Upgrade P

* Uge Ctl/Shift for multiple selection




The drop-down box at the top of the
list box lets you filter the list by
Subnet

To change the IP Address, Subnet |
Mask, etc. of a module, double click

it from the list and its data can be |
modified

| ConveyLinx Advanced Dialog

pd

Special Services ] Pinz Usage Flex Zone Sensois | Exensions |
Look Ahead & Timing ] Uparade Drop Down Box lets Metwark, Services
Shaw devices on Subnet : you filter by Subnet
<4 ALL networks »x» Discover
::g%:l‘ gg:ll gg locked =12 A Settings of the selected node:
132168.21.0 ! Serial Number
192168.22.0 {EMIF
192.168.23.0 21 e |
i jj192168.24.0 i
192.168.25.0 hd |
s Pl Y= I | T e N B Y M ask: |
| fm 192.168.21.21, 288517, £.90 {ConveyLine-10)
| @ 192.168.21.22, 306318, £.90 {A4i2} Gateway: v |
| "= 192168.21.23, 306308, 5.90 {42}
|| "Em192.168.21.24, 288519, 6590 {ConveyLins-10] Set
m 192.168.21.25, 306305, 6.90 {Ai2} B
1192.168.21.26, 288521, 6.90 {ConweyLirw0} postar:
fm192.168.21.27, 306313, 6.90 {Ai2}
£1192.168.21.28, 306307, 6,30 {42} Select ALL Resst Backup
192,168,212, 306310, 6.90 {42} Select NONE | Narne & 1P Restore |
£ 192.168.21.30, 288523, £.90 {ConveyLins-10]
i 192.168.21.31, 288526, £.90 {ConveyLins-10] - Restore by IP
£1192.168.21.32, 306306, 6,30 {42} AutoLonfig Q
£ 192.168.21.33, BE3705, £.90 {Ai2} "
< > Fearder IPs Upgrade P/
* Uee CtdShift for multiple selection
| ConveyLinx Advanced Dialog >
Special Services ] Pin2 Usage ] Flex Zone Sensois | Extensions |
Look shead & Timing ] Upgrade ] Connections Metwork, Services

Show devices on Subnet :

[192.168.22.0

ﬂ Discover

Dizcovered = 113, Shown =7, Locked = 0

16 0, : ]9, 5.90
e 192.168.22.21, 308314, .90 {4i2}
e 192.168.22.22, 30642, 6.90 {4i2}
£ 192.168.22.23, 30630N, 6.90 {42}
1 192.168.22.24, 306287, K 90 {22}
{192 168.22.25, 267509, B80 {42}
192 168.22. 26, 267467, B.9NAIZ}

Double Click item in
the list and its data
appears in the Settings
area

* Uee Ctl/Shift for multiple selection

Seftings of the selected node:

Serial Humber:

306303

I=A | 192 168 . 22 . 20
Mask: | 255 . 255 . 0 . 0
ey | 192 188 . 2 1

Fizable DHCP v Set

pogition; 1 -» First

L
L

Select ALL Backup

Reset

Select MONE | Wenms & 1>

AutoConfig
Rearder [Pz

Restare

Restore by 1P

Upgrade P/

Ll




| ConveyLinx Advanced Dialog >

Special Services ] Pinz Usage ] Flex Zone Sensois | Exensions |
Look Ahead & Timing ] Uparade ] Connectionz Metwark Services

Show devices on Subnet

192.168.22.0 v|  Discover

Discovered = 113, Shown =7, Locked =0 | Settings of the selected node:
fa 192.168.22.20, 306309, .90 {&i2} .
Serial Humber: 306303
(m192.168.22.21, 306314, 690 {42} il
192 168.22.22, 306302, 6,90 {42} P BRI I
) ) | |‘&a192 16822 23, 306301, £.90 {&i2
Once you have edited the data, click |7 19218822.24. 306287, 6.90 2} Mask: | 25 25 0 O

the Set button and the Changes are | 101192 168,22, 26, 267509, £.90 {4
sent to the module |

2 192.168.22.26, 267467, 6.90 {8i2} Gateway W | 192 . 168 . 22 . 1

You can change the IP, Disable DHCP v Set
Subnet Mask, etc. and then

pozition: 1 -» First
click the Set buttonto send

the change to the module Select ALL Fleset Backup

Select MOME | Narne & 1P Restare

- Fiestore by P
AutaConfig

Rearder IPs Upagrade P

* Uee CtdShift for multiple selection
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7.3.4.2. Backup & Restore

You have the ability to select a Subnet or all Subnets discovered and generate a Backup file
that will contain all the parameters and settings for each module included in the selection. This
means all motor settings (speed, acceleration, deceleration, braking, etc.), ZPA settings,
Advanced Dialog settings, etc. are captured in this file that can be saved on your PC.
Conversely you can use this Backup file to Restore settings to a Subnet or all Subnets in the
event settings are inadvertently modified or you simply want to return your modules to a
previously known state

| ConveylLinx Advanced Dialog x
Special Services ; Pinz Usage i Flex Zone Sensars i Extensions ’ :
Look Ahead & Timing i Upgrade i Connections Metwark Services

Show devices on Subnet :

[192168.22.0 ~|  Discover I
overed = 113, Shown =7, Locked = 0 i

- Seftings of the selected node; —————————— -

Serial Mumber: i

IP: |

To perform a backup, click the Select |
ALL button to select all the items in |

the list. In this example we are going
to backup Subnet 192.168.29. Once

S ]255.255. 0.0

Gateway: ;71 192 168 . 2 .1

0 . 0 I
all modules are highlighted, click the | Set ;
BaCkUp button . pogi[ign:i_--““" St e
| Select ALl I st Backup 1
Select MOME ‘ Name & IP Festare 1

. Restore by IP
AutaCanfig
Feorder IPs Upgrade P/ 1

* Jze Ctl/Shift for multiple selection

& seve s *
4+ Hl» ThisPC » Desktop v & | Search Desktop o
Organize *  New folder . @
B This PC A Name Drate madified Tpe Size
B 30 Objects
[ Desktop

. . FR
A Save As dialog will appear and you T

= Pictures

provide a filename and location to = g

h Windows ()

save the file — DA

= RECOVERY (E)

= Google Drive Filt

File name: | MyCoolEanRollBackupfbackup
Save as type: | EnsyRoll Backup File (".backup)

~ Hide Folders Cancel
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X

| ConveyLink Advanced Dialog

Special Services ; Pinz Usage ; Flex Zone Sensois | Exensions | :
Look Ahead & Timing i Uparade i Connectionz Metwark Services

Show devices on Subnet :

192.168.22.0 v|  Discover I

Digcovered = 113, Shown =7, Locked = 0 i - Settings of the selected node: ———————————— —
2.168.22.20, 306303, & Sernal Mumber: i_——
Conversely, if you have a Backup file | [
that you want to use to get your | Mask | 25 2% 0 . 0

Subnet’s settings restored; click the oy P [ 12 18822
Select ALL button and then click the |

Restore button. | Set i

pasitior:|
| Selectanl |}
Select NOME I Narne & 1P Fiestare | I

; Fiestore by P
AutaConfig |
Rearder IPs | Upagrade P |

* Uge Ctd/Shift for multiple selection

Select a backup file X
P
1+ B> ThisPC » Deskiop v & | Search Desktop o

Organize = New folder

0 This PC
B 30 Objects

| MyCoolEasyRollBackup backup

Top

An “Open File” dialog will appear for = ;o
. . J Music
you to navigate to the location of =~ Z .

B Videos do preview availabile,

your backup file, select it and click = _ .

,,Open,, = DATA (%)
. - RECOVERY (E:)
- Google Drive Fil
= UNTITLED (1)

= Peschree (Viinsi
v < >

File arme: | MyCociEasyRollBackup backup +| | EasyRoll Backup File (*backup ~

* Please note that the Restore function will only restore settings to modules that
have a matching Serial Number in the Backup file. For situations where module
serial number are different but functionality still needs to be restored, you will
need to use the Restore by IP function

Restore by IP Function

Because the default Restore function restores settings by module Serial Number only, in
situations such as duplicating a Subnet or restoring functionality from an older backup where
some of the modules were replaced since the Backup file was generated, you need to restore
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the settings by IP address instead of by module Serial Number. To do this you follow the same
restore procedure as previously shown except you click the Restore by IP button instead of the
Restore button

Backup and Restore Recommendations and Tips

Sometimes there are situations where just because a software application will allow you to do
something does not always mean that you should. The Backup and Restore functions in
EasyRoll can fall into this scenario. Even though you can technically create a backup file for a
few or even a single module from within a Subnet of many modules, it is not recommended
that you do so. ConveyLinx support engineer’s experience to date has indicated that when
customers perform Backup and Restore functions for, at a minimum, all modules in a Subnet,
you will have fewer or no problems with your ConveyLinx networks. Systems that were once
working and then start producing unexpected results often stem from performing a Restore
function to a small portion of modules instead of the entire Subnet and/or starting with a
backup file that did not include all modules in the Subnet. So, here is a list of tips:

* When you perform a Backup; at a minimum, select all modules in a given Subnet

* When you perform a Restore; at a minimum, select all modules in a given Subnet

* Perform a new Backup after you make any settings changes to one or more modules in a
Subnet

* Perform a new Backup after every time you perform an Auto Configure Procedure




7.3.5. Special Services Tab

Clear Motor Short Circuit Error

Another function on the Special Services tab is a button used to clear an MDR short circuit
error. This particular error is not logically cleared based upon an elapsed period timeout or
other such reset. An MDR short circuit error requires that either the module be powered down
and then powered back up or by clicking the Reset button on this tab. This function is made
available in EasyRoll as a convenience so you don’t have to cycle the power on the module.

Conveylinx Advanced Dialog >
192.168.21.20 |1 1 : + Refrazh
Look Ahead & Timing ] Uparade ] Connections ] Metwork Services ] |
Special Services l Contral Parts ] Flex Zane ] Senzars ] Extensions ] |

Clear Motor short-circuit Errors

Touch & Go

i : [~ Upst ] 4
There is not a separate Reset button | e sk

for left and right motors. One button .
will perform the function for either or |
both motors. |

Mate: Touch & Go is not recommended to be used with serva-braking.
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Touch & Go

ConveyLinx-Ai Family Complete Guide - 3.0_en

The Touch & Go function is available in ZPA mode and when activated causes the MDR in the
activated zone to sense rotational movement of the MDR in its default direction. If this
rotational movement (such as someone pushing a carton onto the zone) is of sufficient duration
and speed; the zone will “wake up” as if its upstream interlock had been energized. You enable
this function by checking the appropriate Upstream or Downstream checkbox in the Touch & Go

area.

You can set this functionality for |

either or both the Upstream and
Downstream Zones in the direction
of flow. In this example we checked

the Upstream zone |

ConveyLinx Advanced Dialog

1921682120 |1 [1 | | Reresn |

Loaok Ahead & Timing | Uparade ! Connections 1 Metwork Services

Special Services | Contral Parts ; Flex Zone l Sensors i

F Clear Motor short-cincuit Errors —

|
| Rezet |
|

Extensions

Touch & Go

[~ Downstream

Maote: Touch & Go is not recommended to be used with serva-braking.

! Touch & Go is only applicable for ZPA mode. Do NOT use Touch & Go with Servo

Braking
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7.3.6. Flex Zone Tab

The Flex Zone feature is enabled by default when you perform the Auto Configure Procedure.
There can be certain situations such as higher speed applications and/or applications where a
large percentage of cartons are at a length very close to the zone length where a “false
triggering” of a flex zone condition can occur. In these situations, when product needs to
accumulate, you may see several zones unoccupied because of this false triggering. For these
applications where accumulation density is paramount, you can disable Flex Zone to eliminate
this false triggering situation.

! Please note that Flex Zone function has to be enabled or disabled for the entire

subnet. It cannot be disabled or enabled on a per zone basis or for a group of
zones within the same subnet.

| ConveyLinx Advanced Dialog Ed
Look Ahead & Timing i Upgrade l Connections i Metwark Services
Special Services i Find Usage Flex Zoke | Senszors i E stensions
Flex Zone
Enabled on all
. . | modules.
Click the appropriate button to

either Disable or Enable Flex Zone
based upon the Subnet’s current |

status as indicated. Because this
function applies to all modules in the |
Subnet, it does not matter what |
module you were connected to when |
you invoked the Advanced Dialog in |
order to disable or enable Flex Zone |

Inter Module
Enable &l Corarnurication Time: iED ms  SetAl I

Diizable Al
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Inter Module Communication Time

The Inter Module Communication Time value is used to adjust the behavior of the Flex Zone
operation. In situations where carton lengths can be close to the length of the zones (i.e.
distance between photoeyes), you may want to adjust Flex Zone operation so that it either
engages or not in these situations.

Typically there are one or two driven rollers past the sensor in a Zone. If you
have cartons that encroach upon these rollers when accumulated in the
downstream zone, you may want Flex Zone to engage so that the next
upstream carton will not enter the zone (Zone A in the example), thus not
running these rollers underneath the accumulated carton.

Carton length slightly lessthan
Zone length

A

Zone A

We want Flex-Zone to enable so that Zone A

does not run and engage the carton with the
rollers that are past Zone A sensor
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The value entered is in msec and it
can be thought of as an amount of
time added to the logic after the
trailing edge of the sensor in order
to simulate increasing the carton
length. Please note that this value
will be set the same for each module
in the Subnet.

ConveyLinx Advanced Dialog

ConveyLinx-Ai Family Complete Guide - 3.0_en

Look Ahead & Timing ; Uparade 1 Connections ; Metwark Services
Special Services ! Control Ports Flex Zone I Senzors ; E stenzions
Flex Zone
Enabled on all
modules.
—Flex Zone
[ Inter Module
! Enable Al Communication Time: 2 e
|
Drizable Al

* Please note this value has nothing to do with speeding up or slowing down the

actual speed of communications between modules

Page 183 of 475



7.3.7. Sensors Tab

The Sensors tab displays the status of how the two sensor signals were configured during the
Auto Configuration Procedure. If for some reason one or more of the sensors was not configured
properly during the Auto Configuration Procedure; for example they were not aligned with their
reflector or there was an obstruction blocking the sensor at the time the procedure was
performed, the Sensors Tab will allow you to change the sensor’s configuration without
requiring you to re-perform the Auto Configuration Procedure for the entire subnet. For
example, if all the sensors on the system are light energized normally open then the
corresponding zone’s sensor graphic on this tab will show Off Blocked.

| (iu.:n\.reyLir;:; Advan-céci- b-ialog >
L mass2ra |ff 4 —h ¢ | Retresh
Look Ahead & Timing ] Uparade Connections ] Metwark Services l |
Special Services ] Fing Uzage ] lex Zone Sensars l E stenzions ] |
Left Right
Click the appropriate icon to change | sensor JJOn Blocked sensor fi)On Blocked
either or both sensor’s blocked !

signal state. Note that you can make
the same change for a group of
modules by clicking the Set All I
Sensors this Way button

L 4

Set All Senzars this way




7.3.8. Extensions Tab

The Extensions Tab allows you to extend or “slave” single or multiple zones to one “master”
zone. An example situation could be that you have for example certain length zones and on a
given conveyor line there is a need for an extra partial zone that is too short to be a functional
zone that accumulates a carton, but at the same time it is long enough that mechanically you
need to have an MDR in that zone. In this situation you would like to provide a module and an
MDR but no sensor and you want this zone to run its MDR when either its adjacent upstream or
downstream zone is also running. In essence you want to make this partial zone a logical
extension to one of its neighbors.

Example for Using Extensions for a Lift Gate

A common use of the Extension mode configuration available from the Connections tab
selection is for a powered lift gate. In this example the module on the lifting or gate portion of
conveyor has an MDR and no photo-sensors. Normal operation when the gate is down is for the
MDR on the gate to run when its immediate downstream zone runs so as to create “one long
logical zone”. This means that if a carton is accumulated on the upstream zone of Node
192.168.21.23; a carton arriving at the downstream zone of Node 192.168.21.21 will stop and
accumulate and no loads will ever be logically accumulated or stopped on the gate portion. In
order to accomplish this, all we need to do is instruct Node 192.168.21.22 to be an Extension of
its downstream neighbor Node 192.168.21.23

192.168.21.21 FLOW CONNECTION 192.168.21.23

Lift Gate Example



| ConveyLinx Advanced Dialog >

121682122 3 | 4 | e Retresn

Look Ahead & Timing l Uparade l Connections l Mety i ] :
Special Services ] Fing Uzage ] Flex £one ] Senzors Estensions |

Mode #:
3
IP &ddrezs:
In the Advanced Dialog, navigate to 192188 2. 2
Node 3 and click the Extensions Tab. |
NOtice that NOde 3'5 IP add ress | I Thiz module is an extenzsion of the |[EEETETEER madule
192.168.21.22 is filled in. In the |
drop-down box, select Downstream |
and click Apply. Note that this may
take a few seconds to complete
(';.nn\.reyLiriﬁ Advan-ced Dialog >
1921682122 |3 4 J j Riefresh
Look Ahead & Timing ] Upagrade ] Connections ] MNetwark Services ] |
Special Services ] Fing Uzage ] Flex Zone ] Sengorg Estenzians
MHode #:
3
IP &ddress:

| 182168, 21 . 22

After clicking Apply, the screen will

update and show you that the This madule is an extersion of the [Downstieam = | madule
module has been configured as an
extension or “slave” of its

downstream neighbor |




| ConveyLinx Advanced Dialog

192166 21.21 |:| J Refresh

Now if you navigate back to Node 2
and look at the Connections Tab, you
can see that the downstream

connection of Node 2 is now Node 4 |
instead of Node 3

And then when you navigate to
Node 4, you can see that its
upstream connection is now Node 2
instead of Node 3

Special Services ]
Look Ahead & Timing

Upstream
* Mode #

i -
" IP Address

132 168, 21 . 20

Fin2 Usage ] Fle: Sensars l E stensions
l Upgrade Connections l Metwork Services
MHode #: |2
IP Address: | 192 168 21 . 21
Subnet Mask; | 279299128, 0
Diowikstream
=" DI * Mode #
4 -
PLC 1/ Mode £ IP Address
™ PLC /0 Mode 192 168, 21 . 23
Puzh/Pull Type Senzor

[~ Left [ Right

[ Lock PLC Mode

OM PLC Disconnected
Outputs/Motors:

Don't Change -

PLC Prograrm:

[ Delete PLC Program
[ Clear Connections

[ Hardware Cantrolled

Apply All

| ConveyLinx Advanced Dialog

192.168.21.23 |4 4 J Refresh

Special Services ]
Look Ahead & Timing

| Upstream
i * Mode #

2 -
" IP Address

192168, 21 . A

Pin2 Usage ] FlexZone | Sensors ] Extensions
] Uparade Caonnections MHetwork Services
Mode #: |4
IP &ddress: | 192 168 21 0 23
Subnet Mask: | 299255 .128. 0
Diowitrstream
"
= DI ; . MNode #
Mane -
PLC 1/0 Mode L
[~ PLCI/0 Mode : : :
Push/Pull Type Sensor
™ ™
-
OM PLC Digconnected
Outputs/totors:
PLC Program:
-

B
[ Hardware Controlled

Apply

X

IE
| |
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And when you navigate to Node 3,
you can see that it is configured as
an Extension of Node 4

ConveyLinx-Ai Family Complete Guide - 3.0_en

ConveyLinx Advanced Dialog

|4 _I Refresh |

1921682122 |3

Special Services I Fin2 Usage I Flex Zone I Sensars I E stensions
Look Ahead & Timing I Uparade Connections | Metwork Services
Mode #: |3 vl
IP &ddress: | 192 1680 21 0 22
Subnet Ma&k:l 259255128 0
Left Mazter Right kaster
* Mode @ Node #
L]
© IP Address " IP Address

192 168, 21 . 23

Puzh/Pull Type Senzor
[T Lett I Right
] s

Apply

501, Jjes;
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/.3.9. Pin 2 Usage Tab

Pin 2 on each of the two Sensor port’s M8 connector on the Module is configurable as to its
potential function. This pin can function as either an input or an output. The default “out-of-the-
box” usage for Pin 2 is “None” or “External Control”. Using the Pin 2 Usage screen from the
ConveylLinx Advanced Dialog allows you to select one of the following functions for each zone
on the module:

PinZ Lzage .

|Externa| Contral j [,-1.: N

External Control B

Accumulate(DI)

Wake up(DI) . '
Wake up with timeout({DI) -
Lane Full Interface(DI) i = [
Madule Error Output{DQ) .
Product on Zone(DO)
Sensor Error(DI) » -
Mirror Pins{DI)

Extention Board —

As Sensor in Reverse Dir, (D)

Iltem ‘ Signal ‘ Description

Signal does not affect ZPA control and is
External Input or , _

configurable and accessible by external
Control ouT

PLC control

Used to cause local ZPA zone to

Accumulate(DlI) Input
accumulate




Used to cause causes local zone to
Wake-up(DlI) Input wake-up and run its motor to accept a
product
Same as Wake-up(DI) except the runnin
Wake-up with Input zone will sto aftF;(r a)timeoZt if signal ’
Timeout(DI) P . P 9
remains on
Lane Full Input Used to operate the Lane Full Interface
Interface(Dl) P discharge control function
Module Error Energizes when there is a module error
Output " .
Output(DO) condition active
Product on Energizes when the local ZPA zone is
Output .
Zone(DO) occupied
Sensor Inbut Used for sensors equipped with a health
Error(DI) P or error output signal
Mirror Pin4(DlI) Input
Extension
- Not Used
Board
As Sensor in
Used to when reverse direction sensor is
Reverse Input connected for reversing operation
Dir.(DI) gop

Depending on how the module is configured, you can independently select which of these
functions you want to reside on which of the two available sensor port Pin 2 signals.

* *For EasyRoll versions prior to 4.21, the drop down selector will indicate “None”
instead of “External Control”. The function of the selection is the same either
way.
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7.3.9.1. Most Downstream Zone

Please note that by default and without any intervention, the most downstream zone will
always try to discharge product. To control this, you need to utilize the Aux 1/O Pin 2 signal for
the most downstream zone as an Accumulate input.

Without a Downstream Interlock signal on an Aux 1/0 Pin, the most downstream
zone will continue to send product downstream

| E';u.:m..reyLir;:; Advan-c;ad“ b-ialog - >
192.16821.20 |1 4 J j
Look Ahead & Timing ] Upgrade ] Connections ] Metwark Services ] |
Special Services Pin2 Usage ] Flex Zone ] Sensors ] Extensions ] |
Assuming the most downstream Left Pin2 Right Pin2 [Clicking on the arrows
zone is connected to the right side = [ore ~Iccmuiat=0n 7] [firects functions of Pin2
owards upstream or
of the module; we set the Right Aux _ et T Ivert ownstream zone
I/O Pin 2 to Accumulate from the | g, gl _
gl ShET
drop-down box and make sure we | i | I . b
click the “DOWN" arrow to indicate up DOWN -5
that the Right Pin 2 signal is to be | I -—

associated with the Downstream
Zone. When the Right Pin 2 signal is
energized’ the downstream zone will If Pin 2 is configured as output it is NPN,

stop when an item arrives on its | it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).
sensor
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7.3.9.2. Most Upstream Zone

By default and without any intervention, the most upstream zone will never turn on to accept
new product. To cause the most upstream zone to run to accept an item with a wired signal,
you need to utilize the Aux I/O Pin 2 for the upstream zone as a Wake-up input.

Without an Upstream Interlock signal on an Aux 1/O Pin, the most
upstream zone will never turn on to accept incoming product

Assuming the most upstream zone is
connected to the left side of the
module; we set the Left Pin 2 to

Wake up from the drop-down box |
and make sure we click the UP arrow _

to indicate that the Left Pin 2 signal
is to be associated with the
Upstream Zone. When the Left Pin 2
signal is energized, the upstream
zone will run to accept an item

| ConveyLink Advanced Dialog Ed

1az16e21.20 |1 1 J j Refresh

Look Ahead & Timing ] Upgrade ] Connections ] Metwark Services ] :
Special Services Pin2 Usage Flex Zone ] Senzors ] Eutensions ] |
Left Pin2 Right Pin2 Clicking on the arrows
| P— j directs functions of Pin2
towards upstream or
Invert [ [ Inwert downstream zone
. s I
i =
up DOWN .25 T

If Pin 2 is configured as output it is NPN,
it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).
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7.3.9.3. Accumulate Intermediate Zone

By default, and without intervention; all zones in between the most upstream and most
downstream zones always try to convey items downstream if the next downstream zone is
clear. To cause an intermediate zone to accumulate based upon a wired signal, you need to
utilize the Aux I/O Pin 2 signal for the zone in questions as an Accumulate input.

Without a Local Zone Accumulation Control signal, all intermediate zones
will always try to convey product downstream when conditions are clear

Assuming the intermediate zone we
want to accumulate is the upstream
zone and the upstream zone is
connected to the Left side of the
module; we set the Left Aux 1/O Pin 2
to Accumulate from the drop down
box and make sure we click the “UP”
arrow to indicate that the Left Pin 2
signal is to be associated with the
Upstream Zone. When the Left Pin 2
is energized, the upstream zone will

accumulate the next item that |

arrives

| Conveylinx Advanced Dialog >

1921882122 |3 1 J j Emr—

Look Ahead & Timing ] Uparade ] Connections ] Metwork Services ] |
Special Services Pinz Usage Flex Zone ] Sensars ] Extensions ] |
Left Pin2 Right Pin2 Clicking on the arrows
| Py— ﬂ directs functions of Pin2
towards upstream or
Invert [ [ Invert downstream zone
- ---_\_ T
Y il i
up DOWN =5 TR

If Pin 2 is configured as output it is NPN,
it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).
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7.3.9.4. Lane Full Interface

A special case of the accumulate signal for the most downstream zone is referred to as Lane
Full Interface. When Lane Full Interface is used on the most downstream zone; the input signal
is treated with a block and clear timer such that when the signal is energized, the signal must
remain energized for the “block” timer duration. When the block timer expires, then the zone is
set to accumulate. Similarly, when the signal is de-energized, the sighal must remain de-
energized for the “clear” timer duration. When the clear time expires, the zone is set to release
as normal. The Lane Full Interface also disables the Arrival Jam detection logic such that no
arrival verification signal from downstream is required. This means that if the signal is off (and
the clear time has expired) items arriving at the most downstream sensor will immediately
release.

| ConveyLinx Advanced Dialog ' X
Assuming the most downstream = jgzigg2132 12 |137J Refresh
zone is connected to the right side Lock #head & Timing | Upgrade | Cornections | Metwork Services |
of the module; we set the Right Aux Special Services Pin2Usage | FlesZone | Semsars | Estensions | |
I/0 Pin 2 to Lane Full Interface from Left Pin2 Right Pin2 [Clicking on the arrows
the drop-down box and make sure = [vene e Fl terfaceony +] d{::f;:g:“d}f;:f;‘;lffof'“2
we click the “DOWN" arrow to _ - Tovert [T Tnvert ownstream zone
indicate that the Right Pin 2 signal is | e R
to be associated with the | ity i .
Downstream Zone. The signal must | _UP DOWN f-:5" T ||
be energized for the Block time | | Lane Ful interface ——— | |
period before cartons will stop and | Block Tmer: | > sec set

. 5.00
accumulate and the signal must be ClarTimers |90 sec V\Sﬂ
de_energlzed for the Clear time If Pin 2 is configured as output it is NPR
period before cartons will be allowed it provides ground. If Pin 2 is configured
. | as input it is PNP or NPN (autodetection).
to release. In this example, we |
entered 5 seconds for the Block
Time and 6 seconds for the Clear
Time

Entering Block and
Clear Timer values is
optional.

* For EasyRoll version 4.21, the drop down selector will indicate “External Control”
instead of “None”




7.3.9.5. Most Upstream Zone Handshake

Interlock

In applications where the equipment feeding the most upstream zone of ConveyLinx controlled
conveyor requires a handshake interlock to know when the most upstream zone of the
ConveylLinx controlled conveyor is empty and ready to accept a new item, this can be achieved
by utilizing both the Left and Right Aux I/O Pin sighals. One of the Aux I/O Pin 2 signals needs to
be set as an input to Wake Up the zone and the other signal needs to be configured as an
output to indicate whether there is Product on Zone. When this Product on Zone output is
energized, then the feeding equipment knows that the most upstream zone is occupied and is

not ready to accept a new item.

Assuming the most upstream zone is |

connected to the left side of the

module; we set the Left Pin 2 to |
Wake up from the drop-down box |

and make sure we click the UP arrow

to indicate that the Left Pin 2 signal
is to be associated with the |

Upstream Zone. When the Left Pin 2

signal is energized, the upstream
zone will run to accept an item |

| Conveylinx Advanced Dialog
' 1921682120 |1 4 + Refresh
Look Ahead & Timing ] Uparade ] Connections ] Metwork Services
Special Services Pinz Usage Flex Zone ] Sensars ] Extensions
Left Pin2 Right Pin2 Clicking on the arrows
| — ﬂ directs functions of Pin2
towards upstream or
Invert [~ [ Invert downstream zone
up DOWN 57 TR

If Pin 2 is configured as output it is NPN,
it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).

X

l;
| |

instead of “None”

* For EasyRoll version 4.21, the drop down selector will indicate “External Control”
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| ConveyLinx Advanced Dialog
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1321682120 |1 |+ | o |[Rehesh |
Look Ahead & Timing I Uparade I Connections I Metwark Services
Special Services Pin2 Usage | Flex Zone I Sensors I Extensions

Left Pin2
I\"u‘ake up(DI)

Right Pin2
bl | ||Product on Zone(DO)

Clicking on the arrows
directs functions of Pin2
owards upstream or

-

Invert [ [ Inve
T

Then we select Product on Zone for |
the Right Pin 2 signal and click the
diagonal arrow to indicate that this |
signal is to reflect the status of the |

Upstream zone |

up

If Pin 2 is configured as output it is NPN,
it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).

downstream zone

Clicking this arrow indicates
that the Right Pin 2 function
of Product on Zone is to come
from the Upstream Zone
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7.3.9.6. Most Downstream Zone Handshake

Interlock

In applications where the equipment accepting product from the most downstream zone of
ConveylLinx controlled conveyor requires a handshake interlock to know when the most
downstream zone of the ConveylLinx controlled conveyor is occupied and ready to discharge
the item, this can be achieved by utilizing both the Left and Right Aux 1/O Pin signals. One of
the Aux I/O Pin 2 signals needs to be set as an input to Accumulate the zone and the other
signal needs to be configured as an output to indicate whether there is Product on Zone. When
this Product on Zone output is energized, then the accepting equipment knows that the most
downstream zone is occupied and is ready to discharge the item.

Assuming the most downstream
zone is connected to the right side

of the module; we set the Right Pin 2 |

to Accumulate from the drop-down

box and make sure we click the
“DOWN” arrow to indicate that the |
Right Pin 2 signal is to be associated |
with the Downstream Zone. |
Similarly, we select Product on Zone |
for the Left Pin 2 signal and click the |
diagonal arrow to indicate that this |
signal is to reflect the status of the |
Downstream zone |

| Conveylinx Advanced Dialog >

1921682123 |4 4 J j Refresh

Look Ahead & Timing ] Uparade ]
Special Services

MHetwork Services ] :
Extensions ] |

Connections ]

Pin2 Uzage Flex Zane ] Senzars ]

Right Pin2 Qlicking on the arrows

irects functions of Pin2
ﬂ Accumulate (DI -
wards upstream or

Left Pin2
|Product on Zone(DO)

Invert | | Invert ownstream zone

DOWN }-=57 A

.-

Up

Clicking this arrow indicates
!f Pin 2 XLl that the Left Pin 2 function of
i p_mwd:_es_gmu Product on Zone is to come
as input it is PN

from the Downstream Zone




/.3.9.7. Inverting the Pin 2 Signals

On this dialog, you can also invert f

the meaning of the electrical signal
by checking the Invert box for either
or both Pins. In this example,

because we have the Invert box |
checked for both Pin signals, their

respective functions will be
activated when their signal is
electrically OFF.

Note that the Invert function works
similarly for the output signals. If
Product on Zone is selected as a
function, with the Invert box checked
when the zone is occupied, the
electrical signal will be OFF. With the
Invert box checked, when the zone is
clear, the electrical signal will be ON

| Conveylinx Advanced Dialog

1921682120 |1 4 J j Refresh

Look Ahead & Timing ] Uparade ] Connections ] Metwork Services
Special Services Pinz Usage Flex Zone ] Sensars ] Extensions
Left Pin2 Right Pin2 Clicking on the arrows
- directs functions of Pin2
S
|Uake R - .-'-\c?umulaj:el'lDI) ﬂ towards upstream or
Invert [v [ Invert downstream zone
| l C,g, e
up DOWN - 255 e

If Pin 2 is configured as output it is NPN,
it provides ground. If Pin 2 is configured
as input it is PNP or NPN (autodetection).

X

l;
| |




8. EasyRoll+ Software

<t EasyRoll+ works for both 24V based and 48V based ConveyLinx
controllers. However, EasyRoll+ is required for any 48V based
ConveylLinx controller

<% EasyRoll+ will support a mix of 24V and 48V ConveyLinx controllers
on the same network

EasyRoll+ provides all of the functionality of EasyRoll with some added
features and a more intuitive user interface.

EasyRoll+ Features:

Offline configuration of ConveyLinx Networks

Support for PCs with more than one NIC

Data point watch and capture including visual graphing
Support for ConveyLinx 48V based controllers

Power Management and control for 48V based controllers

Download EasyRoll+


https://www.pulseroller.com/downloads/get/na/software/easyroll-plus/easyroll-v1-2-9.zip
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9. ConveyMerge

* ConveyMerge is available on all ConveyLinx and ConveyLinx-Ai Family
controllers. Check all prerequisites here

ConveyMerge is an optional functionality layer built on top of ConveyLinx’s ZPA logic. Users can
enable and configure it using EasyRoll software. ConveyMerge behaves the same as ZPA logic,
but allows you to define a special Merge Zone that can have up to three upstream zones
connected to it. ConveyMerge also has simple priority schemes for the multiple upstream zones
as well as the ability to dynamically change those priorities on-the-fly by utilizing the Merge
Line Full option. It also takes care of passing tracking information properly and has Jam
Condition detection.

ConveyMerge Components

ConveyMerge can accommodate product merge control from one or two conveyor paths onto a
single take-away conveyor path as shown:

Discharge Zone

Merge Zone

Center Line

Component ‘ Description
Powered conveyor section that accepts an item from any one of the 3
Merge Zone ,
possible upstream sources
L Term to describe the 3 in-line conveyor sections - Center Line, Merge Zone
Main Line .
and Discharge Zone
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Center Line

Part of Center Line that is one of three possible sources of items that can flow
into the Merge Zone. This term is used in the configuration screen of EasyRoll
to desighate the network that serves as the trunk line that contains the
Merge Zone

Discharge Zone

Part of the Center Line that is downstream of the Merge Zone. This conveyor
section accepts the item from the Merge Zone

Left Line

One of the three possible conveyor sections that can discharge items into the
Merge Zone

Right Line

One of the three possible conveyor sections that can discharge items into the
Merge Zone




9.1. ConveyMerge Prerequisites and
Requirements

Please Note - ConveyMerge works for ALL ConveyLinx
Family Modules

Module ‘ Firmware
ConveyLinx-ERSC 4.25 and later
ConveyLinx-HTF 4.25 and later
ConveyLinx-Ai2 4.20 and later

ConveylLinx-Ai3-24-xx | 4.20 and later

ConveylLinx-Ai2-48 Any

ConveyLinx-Ai3-48-FC Any

The following items are the prerequisites and constraints required to provide a fully functioning
automatic conveyor merge:

» EasyRoll version 4.3 or greater or EasyRoll+ version 1.2.9 or greater (EasyRoll+ is
required for any 48V based ConveylLinx controller)

* Only (1) one Merge Zone is allowed for any given single module

* Merge Zone cannot have any Extension (slaved) zone

* Merge Zone must be in ZPA mode. Left Line discharge, Right Line discharge, and Center
Line discharge can be in either ZPA mode or PLC I/0O mode

* Left, Right, and Center Lines discharges cannot also be included in another instance of
ConveyMerge

* If Left Line discharge, Right Line discharge, or Center Line discharge modules are
in PLC I/O mode, you are responsible for programming logic to recognize and
respond to ZPA zone status values between the Merge Zone module for proper
jam free singulation control
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9.2. Network Architecture

All lines (Center, Left, and Right) should be on separate subnets of modules, as shown. Each
subnet should be Auto-Configured separately and then connected together with an Ethernet
switch. Keep in mind that the separate subnets will have to be able to communicate with each
other so special care must be taken when setting up the IP Network Mask before performing
the Auto-Configuration Procedure.

* A good starting point is the default mask of 255.255.128.0. With this setting you
can vary the third octet in the ranges 0-127 and 128-254 and all three lines will
be able to communicate with each other as long as the third octets of their IP
addresses are in the same range (either 0-127 or 128-254).

* Even though ConveyMerge can work with all lines being in the same subnet, care
must be taken during Auto-Configuration to assure proper zone flow for all lines.
We recommend separate subnets in order to assure proper zone flow for all lines.

Center Line
Sub Netwaork

Right Line

-"I’ J"- ! N i
‘ Left Line A8F 4 Sub Network
Sub Network i s v

Architecture Summary

* The Center Line is a separate subnet of modules that have been Auto-Configured. The
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Merge Zone and the Discharge Zone are part of this subnet. The Center Line can consist
of any number of ConveyLinx-Ai Family Controllerss and the actual position of the Merging
Zone can be on any ConveylLinx-Ai Family Controllers within the subnet

The Discharge Zone has to be the zone immediately downstream of the Merge Zone.
However, the Discharge Zone can be on either the same ConveyLinx-Ai Family Controllers
as the Merge Zone or on the adjacent downstream ConveyLinx-Ai Family Controllers from
the Merge Zone’s ConveyLinx-Ai Family Controllers

The Left Line is a separate subnet of modules and its most downstream zone has to
physically discharge on to the Merge Zone

The Right Line is a separate_* subnet*_of modules and its most downstream zone has to
physically discharge on to the Merge Zone

All three subnets must be connected to a common Ethernet switch only after each subnet
has been Auto-Configured.
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9.3. Sensor Placement

! It is very important for the internal ConveyMerge logic, that the product is seen

by only one sensor at a time

Conventional Spur Merge Sensor Placement

Merge Zone Sensor

Right Line
Discharge Zone

Left Line Discharge Sensor

Zone Sensor
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90° T-Merge Sensor Placement

!IIIIIIIEF“'

-_l_;-_l;_l_-_n;_l-.l_

a=l=n=R=-n=-01=

Line Discharge Line Discharge

- . Merge Zone Sensor - .
Zone Sensor - i i ) Zone Sensor
T-Zone Configuration
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9.4. Merge Zone Module

Depending on the physical arrangement of actual zones on the Center Line, the Merge Zone
can be assigned to either the Upstream or Downstream zone of its particular ConveyLinx-Ai
Family Controllers. It can also be assigned to a ConveyLinx-Ai Family Controllers that is
configured as a single zone ZPA controller.

In all 4 of these examples, Node 2 is the Merge Zone's controlling
ConveyLinx-Ai Family Controllers

* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

Merge Zone on Upstream Zone

Upstream Zone Downstream Zone Upstream Zone Downstream Zone
Node 1 Node 1 Node 2

mim.uu
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Merge Zone on Downstream Zone

Downstream Zone Upstream Zone Downstream Zone Upstream Zone
Node 1 2 Node 2 Node 3

LA AL

Merge Zone

Product Flow
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Single Zone Module

Whenever an ConveyLinx-Ai Family Controllers has been Auto-Configured as a single zone;
regardless of whether the single zone is connected to the right side or left side of the
ConveyLinx-Ai Family Controllers, the logical designation for the zone on the this module is
always the Upstream Zone. Shown below are examples of a single zone module using the left
and right sides of the module respectively.

Upstream Zone Downstream Zone Upstream Zone Upstream Zone
Node 1 Node 1 Node 3

--------

.
.........

Node 1 ~ Product Flow Node 2 Node 3 f

Merge Zone on a Single Zone Module's Left Side

Upstream Zone Downstream Zone
Node 1

Merge Zone

Merge Zone on a Single Zone Module's Right Side
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9.5. Merging Lines

The Left Line and Right Line are set up in a similar fashion to the Center Line. Each of these
lines are in their own separate subnet that is both different from each other and different from
the Center Line. Regardless of whether these merging lines are an Conventional Spur
arrangement or a 90° T-Merge arrangement; the conveyor zone that discharges product onto
the Merge Zone must the most downstream zone if it rticular net. The following
figures illustrate this for an Conventional Spur Left Line and a 90° T-Merge Left Line
respectively. The same would apply if these were Right Line examples as well.

* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

Most Downstream Zone of
Last Node of the Left Line
Sub Natwork

Merge Zone

Last Node of the Left Line Sub Network
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Most Downstream Zone
of the Last Node on the
Left Line Sub Network

Last Node of the Left ",
Line Sub Network ' {7 Merge Zone
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9.6. Merge Configurations

The Merge Configurations available from within in EasyRoll are:

 Left Line Only with either Conventional (spur discharge) or T-Merge (90° discharge)

e Right Line Only with either Conventional (spur discharge) or T-Merge (90° discharge)

« Both Left and Right Lines with either Conventional (spur discharge) or T-Merge (90°
discharge) for each



9.7. Merge Priority

EasyRoll provides the ability to adjust which of the merging lines receives priority.

EasyRoll Priority
Selection

Description

First Come First

The logic monitors the arrival status in each of the zones that discharge in to
the MergeZone. The first product that arrives at any of these lines will be
allowed to convey into the MergeZone. When the MergeZone is clear, the

Served next line that has had a product arrive will be allowed to convey into the
MergeZone
The Center Line will be allowed to release as long as product arrives at the
Center Line’s zone sensor prior to the previously released product having not
Center Line cleared the MergeZone. When the Merge Zone is clear and if there is no
Priority product sensed on the center line zone; then the Left and/or Right Lines will

be allowed to release if product has arrived at their respective sensors. As
long as no product is arriving on the Center Line, if Left and Right Lines are
enabled, these will operate as First Come First Served between them

Left Line Priority

The Left Line will be allowed to release as long as product arrives at the Left
Line’s most downstream sensor prior to the previously released product
having not cleared the MergeZone. When the Merge Zone is clear and if there
is no product sensed on the Left Line’s most downstream sensor; then the
Center and/or Right Line will be allowed to release if product has arrived at
their respective sensors. As long as no product is arriving on the Left Line, if
the Right Line is enabled, the Center and Right will operate as First Come
First Served between them

Right Line Priority

The Right Line will be allowed to release as long as product arrives at the
Right Line’s most downstream sensor prior to the previously released product
having not cleared the MergeZone. When the Merge Zone is clear and if there
is no product sensed on the Right Line’s most downstream sensor; then the
Center and/or Left Line will be allowed to release if product has arrived at
their respective sensors. As long as no product is arriving on the Right Line, if
the Left Line is enabled, the Center and Left will operate as First Come First
Served between them
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9.8. T-Merge Settings

For a T-Merge, the discharging conveyor is arranged perpendicular to the Merge Zone and this
discharging conveyor needs to “throw” the product across the Merge Zone’s rollers. In order to
mitigate carton alignment issues, the logic controls need to make sure that it keeps the Merge
Zone'’s rollers stopped until the discharging conveyor has completely finished “throwing” the
product onto the Merge Zone. In order to accommodate various conveyor speeds and material
handling situations; EasyRoll provides some timer adjustments to facilitate proper T-Merge
functionality.

Accept Timeout

This timer specifies how much time the Merge Zone will wait after its sensor is blocked until the
logic allows it’s motor to run. Once the timer has expired, the Merge Zone’s motor will be
allowed to run. Keep in mind that conditions downstream of the Merge Zone also dictate if the
motor is allowed to run.

Left Zone

(_' Merge Zone Sensor State
Blocked |- --------
SE R TN . !
Clear f e R
Merge Zone Sensor Time
Accept Time
Left Zone
/ — 1 ! '
|' [ / bl | Merge Zone MDR State |
T
EEEEEERE é.
Stop——————————————— ¢
11 2 Time

Send Timeout

This timer specifies how much time the discharging zone has to wait after the Merge Zone
sensor is clear before it is allowed to release the next product into the Merge Zone. This timer
helps ensure that the Merge Zone is clear when sensor placement cannot guarantee that the
zone is clear.
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Left Zone
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Merge Zone Sensor

Left Zone

Merge Zone Sensor

Blocked

Clear

Run

Stop
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Merge Zone Sensor State

T1 T2 Time
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9.9. Configuring Dynamic Priority Release

In situations where the full status of a given merge line needs to determine merge priority,
ConveyMerge provides the ability to monitor the status of one or all merging lines and base the
release priority accordingly. EasyRoll provides the option to select a given upstream zone on a
given line as the Monitor Zone. When the Monitor Zone becomes occupied for a given time
value; its line will be given release priority into the Merge Zone. There are two adjustable time
values for this function:

EasyRoll Selection ‘ Description

Specified the amount of time the Monitor Zone must be occupied before the
Monitor Zone’s line will receive priority to release into the Merge Zone. This
Block Timeout | timer starts when the Monitor Zone first becomes accumulated (sensor
blocked and motor stopped) and continues to time as long as the Monitor
Zone stays accumulated

Specified amount of time that the priority release will continue to be active
Clear Timeout |once the priority release has begun. When this time value expires, the
priority setting will return to its original EasyRoll configured setting

* If multiple lines are configured for Dynamic Priority and each of their respective
Block Timers have expired; ConveyMerge logic will revert to the First Come First
Serve release mode until one or more of the releasing lines’ Clear Timer has
expired

Dynamic Priority Release Example

Please refer to Figure A and Figure B below. In EasyRoll, Node 2 upstream zone of the Center
Line has been selected as the Merge Zone and the merge type is Up Left. The EasyRoll setting
for priority is Center Line Priority. Also in EasyRoll, the Merge Line Full function has been
enabled as assigned to Node 3 downstream zone of the Left Line.

With the Merge Line Full feature enabled on the Left Line; once Left Line Node 3 downstream
zone remains accumulated for the Block Timer’s timeout (Figure A); priority will dynamically
change to the Left Line. This Left Line priority will remain in effect until the Clear Timer’s
timeout has expired (Figure B). When this occurs, the priority will automatically revert to the
EasyRoll configured priority (Center Line in this example).

In this example, if we did not enable the Merge Line Full function for the Left Line and if there
was a steady flow of product on the Center Line; the Left Line would never be able to release
because the default priority in EasyRoll was set to Center Line.
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* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

-
Node 3 Downstream Status

Occupied | I
0 Empty : """"""""
: : Time >

< : :

e, | |

5 -~ :

Priority Setting |
Center A——

Left :
T T2 Time

(]
Center Flow ﬁ[
A333331333331 3
- —
Node 2
Figure A - Merge Line Full Block Timer
N Clear timer runs when Left
Line is releasing
Running
Expired \? 1V L
Time :
<o,

% L C'c2" Tmeout o

J‘ge{‘o d
Center Priority Setting
Left | L
T T2 Time

-----------------------
.........
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Figure B - Merge Line Full Clear Timer
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9.10. Enabling ConveyMerge from EasyRoll

* Open EasyRoll

* Connect and navigate to the ConveyLinx-Ai Family Controllers that will control the Merge
Zone.

* Press CTRL+SHIFT+M to open the ConveyMerge Configuration Screen

Merger 0 =4

Left Lane o Center Lane o m Right Lane
0 .0 .0 .0 | 192 . 168 . 26 . 21 | 0.0 .0 .0 @
B * Cancel
{* Conventional ¥ Enable Merger @lﬁ Conventional :
" T-Merge Merge Zone on: {#" Upstream Zone & TMerge
(" Downstream Zone
v Lane Ful Merge from: | Both 9 j [ Lane Ful e
g ! ' ! Priority: e | First Come, First Servedﬂ
@ {* |pstream Zone
(" Downstream Zone [ LaneFul
Lane Full Timers
Blodk 2.00 , BEC
Release 2.00 -
T-Merge Timers
Accepting 3.00 r SBC
Sending 0.00 , 5EC

Description

o Navigation Buttons for Node selection
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Drop down selector for Merge Type - Left, Right, or Both

Drop down for Merge Priority

Display of IP Address for the ConveyLinx-Ai Family Controllers selected that will contain
the Merge Zone

User button to click to apply the settings to the affected modules

User button to cancel any changes made and close the screen

Field to enter the IP Address of the Left Line’s most downstream ConveyLinx-Ai Family
Controllers

Checkbox to enable Merge Line Full functions

IP Address of the ConveyLinx-Ai Family Controllers that contains the zone being defined
as the Monitor Zone for the Merge Line Full function

Radio buttons to select whether the upstream or downstream zone of the ConveyLinx-
Ai Family Controllers identified in Item 9 will be used as the Monitor Zone

Field to enter the IP Address of the Right Line’s most downstream ConveyLinx-Ai Family
Controllers

User checkbox to select T-Merge type

Graphical representation of the merge. Please note this will update and change as
settings and configuration is modified

Merge Line Full Block Timer preset value

Merge Line Full Clear Timer preset value

T-Merge Accept Timer preset value

600606 00QOdO0 0P

T-Merge Send Timer preset value
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9.11. Conventional Spur Merge Example

In this example we are going to configure the Left Line to be standard spur angle merge onto
the Center Line and we will set the Merge Priority to be First Come First Served

* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

192.168.25.27 192.168.25.28

The Merge Zone is the upstream zone of the module at 192.168.25.28 and the most
downstream ConveyLinx-Ai Family Controllers for the Left Line is at 192.168.24.31. Here is the
ConveyMerge Configuration Screen with these values entered
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Merger =
—Left Lane Center Lane
| 192,188 . 24 . 31 o | 1e2.188. 25 . 28 .
% Conventional ¥ Enable Merger Cancel
" T-Merge Merge Zone on: " Upstream Zone
" Downstream Zone
I Lane Ful Merge from: Left LI
Priarity: First Come, First Seruedll
[~ Lane Ful

The last step is to click the Apply button to send the changes to the affected ConveyLinx-Ai
Family Controllerss

* Please note that after clicking the “Apply” button, if the configuration has
changed, the affected modules will reboot. It will take a few seconds for the
reboot to finish and some or all of the affected zones may briefly run their
motors
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9.12. T-Merge Example

In this example we are going to configure the Right Line to be a T-Merge onto the Center Line
and we will set the Merge Priority to be First Come First Served

* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

192.168.25.27 192.168.25.28 192.168.25.29

- s s bam s

CTET TN
Center Flow
!!I‘!!!!.l
192.168.26.58 i

Merge Zone

w
o
O ==
L ="
+
o
o ]
w

The Merge Zone is the upstream zone of the module at 192.168.25.28 and the most
downstream ConveyLinx-Ai Family Controllers for the Right Line is at 192.168.26.58. Here is the
ConveyMerge Configuration Screen with these values entered
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Merger =
Center Lane Right Lane -
| 192,168 . 25 . 28 | 192,168 . 26 . 5
* Appl Cancel

¥ Enable Merger ] " Conventional Y

Merge Zone on: % Upstream Zone & T-Merge
™ Downstream Zone

Merge from: Right LI I Lane Ful
Priarity: First Come, First Seruedll
[~ Lane Ful

T-Merge Timers
A»::ceptingl 5.00 ; BEC
Sending 0.00 , BEC
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9.13. Merge Line Full Example

In this example we have the Left Line configured as standard spur angle merge and the Merge
Priority to be Center Line

* Images show ConveyLinx-ERSC modules but functions are applicable to all
ConveyLinx Family modules

192.168.24.31

Huunary

Center Flow I
i

192.168.25.27 192.168.25.28

The Merge Zone is the upstream zone of ConveyLinx-Ai Family Controllers 192.168.25.28 and
the Left Line’s most downstream node is 192.168.24.31 and we want this line to have the
Merge Line Full function enabled. On the Left Line, we would like for the upstream zone of
ConveyLinx-Ai Family Controllers 192.168.24.25 to be the Merge Line Full function’s Monitor
Zone. We would also like that once the Monitor Zone has been accumulated (or blocked) for 5
seconds, we want the Left Line to release for 5 seconds and then return the priority to the

Center Line. Here is the ConveyMerge Configuration Screen with the values entered for this
example:
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Merger
~Left Lane

|192.168.24.31

f* Conventional
e T-Merge

V¥ Lane Ful

|192.168.24.25

Center Lane

|192.168.F_'5 .28

+

[¥ Enable Merger

Merge Zone on:

Merge from:
Priarity:

™ Lane Ful

= Upstream Zone

™ Downstream Zone

Left LI

Center Line Priority LI

*

Apply Cancel
Lane Full Timers
Block 5.00 , 5EC
Release =00 , BEC
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10. IOX Interface Module

In the section Electrical Connections for Sensor Port Aux 1/0, it is shown how to use off the shelf
commercially available M8 cable accessories to gain access to the Aux I/O pin on the sensor
ports. Pulseroller offers a Breakout/Splitter Module Accessory that offers the same cable splitter
functionality as the commercially available M8 units along with breaking out some of the
signals to convenient wire terminal access for flying lead devices.

The I0OX-2 Interface Module provides a convenient plug and play means to separate the zone
sensor and Aux I/O signals on the Module’s sensor port. The I0X-2 utilizes M8 style connection
headers so you can connect your M8 style zone sensor as well as M8 style cable (or additional
sensor) for access to the Aux I/O Pin 2 signal. The IOX-2 also contains wire terminal access for
the Aux I/0 Pin 2 signals for complete flexibility.

Mounting Dimensions

Wiring Diagrams

e
@i ®

«24V DCO

LOAD
(max 0,54)
COMMOMN ©

: COMMON
Pin 2 conligured as | nput Pin 2 configured as output d Pin 2 configured as input
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Electrical Schematic

Electrical Schematic of IOX-2 Module
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10.1. Wake up and/or Lane Full Interface

Wake-up and/or Lane Full Interface

Standard 4 Pin M8 Style

Extension Cable

Zone Sensor
- Znnes_ensnr

Wake-up
Sensor

Lane
Full
~ Interface

Aux1/0 Pin 2 functions for Wake up and Lane Sensor

Full Interface are configured in EasyRoll
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10.2. Wake up/Lane Full with Wired
Terminals

Wake-up and/or Lane Full Interface using Wired Terminals

— —

Znne._Sensnr

Zone Sensor

Sensor on Wired
Terminal Block must
provide PNP signal to

IN terminal

Sensor connected to
Wired Terminal

Lane Block require

=y Full external 24V to be
Interface connected to “+”
Sensor

terminal.
“4+" terminal DOES

NOT provide 24V
from Ai2 Sensor Port

Aux /0 Pin 2 functions for Wake up/Lane Full Interface
are configured in EasyRoll
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10.3. Wake up/Lane Full with Discrete
Signals

Wake-up/Lane Full Interface/Accumulate using Discrete Signals to Wired Terminals

+ terminal DOES NOT
provide 24V from Ai2
Sensor Port. External

power source MUST be
provided when using

Wired Terminals
Zone Sensor

Zone Sensor Wake-up or

Lane Full \
Interface or
Accumulate Signal

Aux I/O Pin 2 functions for Wake up/Lane Full
Interface/Accumulate are configured in EasyRoll
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10.4. Wake up/Product on Zone Handshake
Interlock

Most Upstream Zone Wake Up with
Product On Zone Handshake Output

— —

Zone Sensor
Most Upstream
Zone

B Zone Sensor
3
| -J
&

Wake Up
Sensor

Product On Zone - - -
Output Right Aux 1/0 Pin 2 configured as Product On Zone Output

assigned to the Upstream Zone of the module. When Zone
Sensor for Most Upstream Zone is blocked, Product On Zone
output is energized
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10.5. Downstream/Product on Zone
Handshake Interlock

Most Downstream Zone Lane Full Interface with
Product On Zone Handshake Output

Zone Sensor
Most Downstream
Zone

-

Product On Zone 3

Output Lane Full
Sensor

Zone Sensor

Left Aux I/0 Pin 2 configured as Product On Zone Output and is assigned

to the Downstream Zone of the module. When Zone Sensor for Most
Downstream Zone is blocked, Product On Zone output is energized
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10.6. Pin 2 Output on Aux I/O M8

Using AUX M8 Port to Connect Sensor Port AUX I/O Pin when
Aux l/O is configured as an OUTPUT

Sensor Port Aux IO
Pin 2 configured as
OUTPUT

Zone Sensor

.i ) AUX Por

4__.__,__._.---- connection on
10X-2

Pin4

J_ + LOAD -

Pin1

When the AUX M8 Port on the 10X-2 is used to connect the Sensor

Port’s AUX 1/O Pin 2 signal as an output, the output signal is NPN
and appears on PIN 4 of the AUX M8 Port
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10.7. Pin 2 Output on Wired Terminals

Using Wired Terminals to Connect Sensor Port AUX I/O Pin
when Aux I/O is configured as an OUTPUT

Sensor Port Aux /IO
Pin 2 configured as
OUTPUT

Zone Sensor

+24V Source o

When the Wired Terminals on the 10X-2 are used to connect the Sensor

Port’s AUX I/O Pin 2 signal as an output, 24V source must be connected to
the “+” terminal and a PNP signal is provided on the “OUT” terminal.
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11. PLC Developers Guide

This section defines the data connectivity available between ConveyLinx-Ai Family Controllerss
and remote control devices such as PLCs and PCs

Click Links to Learn More

Network Architecture
Understanding Assemblies

ZPA Mode Control

PLC I/0O Mode Control
Conveylogix Interface
Assemblies with Reset Protection
Motor Port as Digital 1/0
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11.1. Network Architecture

Each ConveylLinx-Ai Family Controllers communicates to its adjacent modules and to any
connected PC or PLC via Ethernet physical media. ConveyLinx-Ai Family Controllerss recognize
(3) TCP/IP based protocols: Modbus TCP, Profinet 1/0, and Ethernet I/P. Modbus TCP is the
“native” protocol for communications between ConveyLinx-Ai Family Controllerss and the
EasyRoll PC software. When ConveyLinx-Ai Family Controllerss are used even for basic ZPA
control with no external connections to a PC or PLC, they utilize Modbus TCP for inter-module
communication. Ethernet I/P is recognized by ConveyLinx-Ai Family Controllerss and any given
ConveyLinx-Ai Family Controllers can be attached to an Ethernet I/P capable PLC (Allen-Bradley
ControlLogix or CompactLogix platforms) and be recognized as a Generic Ethernet Module or
explicitly as an ConveyLinx-Ai Family Controllers by using a Pulseroller provided EDS file.
Profinet I/0 is recognized by ConveyLinx-Ai Family Controllerss and can be attached to any
Profinet I/O capable PLC (applicable Siemens platforms) using a Pulseroller provided GSDXML
file.

* All protocols access the same internal data locations on a given ConveyLinx-Ai
Family Controllers.

Each ConveyLinx-Ai Family Controllers’s internal data structure is arranged and addressed as
Modbus Holding Registers. The on-board communication and control processes attach logical
meanings to each holding register and read and write data to specific registers to initiate and/
or react to events. Certain registers contain information as to how the ConveyLinx-Ai Family
Controllers is configured (MDR type, speed, direction, etc.) for its local controls. Other registers
are used for inter-module communications for conveyor operation. For example, when an
upstream ConveylLinx-Ai Family Controllers has a Carton ready to discharge to its neighboring
downstream ConveyLinx-Ai Family Controllers, the upstream ConveyLinx-Ai Family Controllers
will write a specific value to a specific address in the downstream ConveyLinx-Ai Family
Controllers’s internal registers. The downstream ConveyLinx-Ai Family Controllers’s on board
logic monitors these registers and knows that a specific value means that an upstream Carton
is coming and to engage the proper control logic to convey the Carton.

Because Conveylinx utilizes an open architecture (Modbus TCP) for inter-module
communications; with proper definition and expected usage of certain register address
locations, external control devices (PC’s and PLC’s) can easily interact with ConveyLinx-Ai
Family Controllerss to monitor and control various points along the conveyor path.



11.2. Understanding Assemblies

The Modbus Holding Registers described above will be defined as Module Register Addresses
and are used for the function of the ConveyLinx-Ai Family Controllers regardless of if any
remote PLC or PC is connected. There are 512 Module Register Addresses that are used for the
operation of the ConveyLinx-Ai Family Controllers and these can be thought of as “physical”
module address locations. However, many of these are not applicable, required, or should even
be made available to a remote PLC.

An Assembly is a grouping of some subset of these 512 Module registers based upon the
relevance of the data. For example, the ZPA Input Assembly groups together 21 Module
registers out of the 512 that are relevant for ZPA Inputs. This relevant data from within the
Module’s 512 registers are not necessarily in consecutive address locations and are scattered
throughout the 512 addresses. The Assembly groups them together so they can be read
efficiently all at once.

Module Assembled
Register
Addresses Addresses
p——
4:0001 4 1
é 2
. 3
N N
T -
. 4
.~ 5
Entire Register TN Subset of Entire
Addresses for Ty Module
the internal : . Addresses
operation of the / grouped into a
maodule. ! contiguous
Addresses . Assembly which
grouped 4:0100 can be efficiently

transferred
toffrom remote
PLC/PC

according to
internal
functions.

A\EA

4:0512




11.2.1. Modbus Assembly Instance
Structure

Each ConveyLinx-Ai Family Controllers utilizes Modbus register architecture for remote data
access over Ethernet. Modbus TCP is a simple protocol for data exchange based upon a query/
response mechanism. Each ConveyLinx-Ai Family Controllers’s memory structure contains a
fixed array of internal data locations that are constructed as Modbus Holding Registers. Each
ConveyLinx-Ai Family Controllers has a fixed reserve of Holding Registers with each capable of
holding a 16-bit numerical integer value. Modbus TCP protocol provides for read/write access to
any available Holding Register. The structure of these registers allows for individual
ConveyLinx-Ai Family Controllers’s to read from and write to specific register address locations
to achieve inter-module communications. Certain registers are read from and written to by the
EasyRoll software in order to monitor and/or change default configuration values such as MDR
speed, direction, type, etc.

«f» Modbus TCP addressing convention utilizes a “4:xxxx” notation. The “4:" in
Modbus protocol designates that the address is a Holding Register and the xxxx
is @ numerical value representing the offset or index for a specific location. The
“xxxx” values used in this document are to be interpreted as if they are for a
Modbus PLC which means that the first register address is “4:0001” and that
there is no “4:0000"” register. Some PLC data structures and PC development
environments utilize the “4:0000” designation and their indexes will be offset by
1. Please refer to your PLC or PC application documentation for the Modbus
convention used on their platforms.

Supported Modbus TCP Service Codes

Any Modbus TCP capable PC or PLC can connect to any ERSC visible on its network and access
Input and Output Holding Register Assemblies. The ERSC supports the following Modbus TCP
Service Codes:

* Service Code 3 - Read Holding Register (up to 45 registers per instruction)

* Service Code 6 - Write Single Register

* Service Code 16 - Write Multiple Registers (up to 45 registers per instruction)

* Service Code 23 - Read/Write Multiple Registers (up to 45 registers per instruction)

Properly Addressing Assembly Registers

In the ConveyLinx-Ai Family Controllers, the Assembly Registers are “virtual” in that they are
not “physical” Module Register Addresses and as such are not directly addressable. The
ConveyLinx-Ai Family Controllers firmware intercepts the request and builds the assembly data
in order to transmit it to the requesting device. Because of this, you must always address an
Assembly by using the first address in the assembly in order for the ConveyLinx-Ai Family
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Controllers to return any data.
When using Input and Output Assemblies with Modbus TCP PLC, it is important to

always use the first address shown in the assembly group as the beginning
register to read or write regardless of which register in the assembly is needed

by the PLC. Trying to access Input or Output Assemblies starting with any
register in the assembly other than the first register will cause the ConveyLinx-Ai
Family Controllers to return an error

For example, for ZPA Mode Assembly Inputs, if you only need to read register 4:1504; your I/O
connection set-up in your PLC must use the starting address of 4:1500 and a sufficient length
of registers to read (in this example at least 5 registers) in order to get to the desired register.
If you set up your PLC to start reading at 4:1504, the ConveyLinx-Ai Family Controllers will
return an error
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11.2.2. Ethernet I/P Assembly Instance
Structure

When an ConveyLinx-Ai Family Controllers is attached to an external Ethernet I/P controller
(Logix 5000 based PLC), it is done so as a Generic Ethernet I/O device or by installing EDS
file(s) provided by Pulseroller.

* For purposes of working with assemblies, we will be describing them in terms of
them connected as Generic Ethernet I/O devices. For details on how to use EDS
files and Add On Instructions (AQOls), you can go to Connecting to Rockwell PLCs
section

Part of this procedure in the PLC is to instruct the Generic device as to which data configuration
or instance of Ethernet I/P the Generic device is to use to report and respond to data to and
from the PLC. From this point forward, it is assumed the reader is familiar with Allen-Bradley
Logix platform addressing notation:

:0.Datallndex].Bit
:I.Data[Index].Bit

Where:

* ModuleName is the user-defined name of the device

* “O.Data” indicates data written by the PLC to the device

* “|.Data” indicates data read by the PLC from the device

* “[Index].Bit” indicates the word and bit within the image. If the bit notation is absent the
notation refers to the entire word data type

These Assembly Instances group the appropriate Module Register Address registers into
contiguous Input and Output array images that fit into the Allen-Bradley Logix 5000 controller

tags

Learn more about connecting to Rockwell PLCs




11.2.3. Profinet IO Assembly Instance
Structrure

Prior to connecting any modules to a Profinet 10 capable (Siemens) PLC, a GSDXML
configuration file needs to be installed in your PLC programming software (i.e. STEP 7 or TIA
Portal). The GSDXML file contains, among other things, the definition of memory size required
when connecting a module to a Siemens PLC with Profinet 10. When assigning an individual
module to a PLC, you decide what memory address to use. The GSDXML file stipulates that
each module requires 64 bytes of input data from the module to the PLC and 64 bytes of output
data from the PLC to the module. When assigning an individual module to a PLC, you decide
what physical PLC memory address to use as the beginning of these 64-byte blocks.

In all of the charts showing module data registers and their assigned function, for Profinet 10
these are indicated as “Byte 0, Byte 1,...Byte 32", etc. These are offsets from the starting
address in the Siemens PLC memory assigned by the Siemens programming software when the
module was installed into the network. For example, if a module’s inputs are installed
beginning at %/B256, then from our charts, the data for “Byte 6 and Byte 7” would be at
addresses %IB262 and %IB263 respectively.

Learn more about connecting to Siemens PLCs




11.2.4. Assembly Register Chart Legend

All of the Assemblies are organized in charts that show:

* The Name of the register and its Module Address
* The Assembled Address for Modbus TCP, Ethernet IP, and Profinet
* Description of the register’s usage

The Assembled Addresses are shown in specific notation familiar to the specific protocol per
the following examples:

M: 4:1500 Indicates Modbus TCP addressing notation for Holding Registers
E: I.Data [0] Indicates Ethernet IP addressing notation for Rockwell RSLogix Tags

Indicates Profinet I/O addressing notation for Profinet IO memory

P: Byte O (Hi) Byte 1 (Lo
y (Hi) By (Lo) location offset



11.3. ZPA Mode Control

When an ConveyLinx-Ai Family Controllers is in its default ZPA mode, an external networked
PLC or PC controller can connect to the ConveyLinx-Ai Family Controllers and perform the
following:

* Instruct either or both the upstream and downstream zone to accumulate the next Carton
that arrives

* Receive indication that a new Carton has arrived at either zone

* Receive indication that a Carton has departed from either zone

» Read tracking data associated with Carton at accumulated zone

* Update tracking data associated with Carton at accumulated zone

* Instruct accumulated zone to release Carton and accumulate on next Carton arrival

* Change the MDR speed for either zone

* Remove accumulation control and return zone to normal operation

* Read fault and error status of either zone or motor

* Optionally take over control of either or both Control Ports

Notes about Assemblies in ZPA Mode

When an ConveyLinx-Ai Family Controllers is in ZPA Mode, its primary task is to operate its local
conveyor zones and respond to its immediate upstream and downstream conditions. External
PLC controller interaction with an ConveyLinx-Ai Family Controllers in ZPA mode is intended to
be for decision point monitoring and general status data gathering. Upstream and Downstream
zones work exactly the same for zone control, only the register addresses are different
depending on which zone (or both) that need to be controlled

* In general, when utilizing ZPA Mode registers; “upstream” and “downstream”
registers are logically determined by conveyor flow after the system has been
Auto-Configured and will not necessarily be associated with the module’s
physical “left” or “right” side’s connections. For motor and port specific I/0
items, register’s description will explicitly indicate “left” or “right”.

* For modules that are auto-configured as single zone, regardless of whether the
left or right side is physically used as the single zone; external controller must
use the “Upstream” control registers to interface with the single zone
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11.3.1. PLC Inputs for ZPA Mode

This Assembly contains the output from the ERSC that is provided as input to the PLC. You can
select which area of the assembly to view below.

Local Zone Status
Arrival/Departure Counts

Module Status

Tracking and Release Counts
Forward and Reverse Tracking

Port Inputs and ConveyStop Status
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11.3.1.1. Local Zone Status

Register Name /
Module Address

Assembled Address for

PLC

Description

Local Status
Upstream Zone
Forward Direction
4:0116

M: 4:1500 (Lo Byte)
E: I.Data [0] (Lo Byte)
P: Byte 1

Local Status
Upstream Zone
Reverse Direction
4:0116

M: 4:1500 (Hi Byte)
E: 1.Data [0] (Hi Byte)
P: Byte 0

Local Status
Downstream
Zone Forward
Direction
4:0196

M: 4:1501 (Lo Byte)
E: I.Data [1] (Lo Byte)
P: Byte 3

Local Status
Downstream
Zone Reverse
Direction
4:0196

M: 4:1501 (Hi Byte)
E: I.Data [1] (Hi Byte)
P: Byte 2

Unsigned Value of Byte:

0x01 = Zone sensor clear and motor stopped

0x02 = Zone sensor clear, motor running,
accepting from upstream zone

0x04 = Zone sensor blocked, motor running,
discharging to downstream zone

0x05 = Zone sensor blocked and motor stopped

0x06 = Busy (state during ConveyStop active
mode)

The values 0xXX01 thru O0xXX06 are shown because these are the possible logical values used
for inter-module communication. External networked devices (PLC or PC) monitoring these
registers may; depending on their scan rate, not actually see each of these values change in
sequence as a Carton is conveyed from zone to zone, even though the inter-module
communications and ZPA is functioning normally.

«¥» IMPORTANT NOTE: Status register values utilize both the HIGH BYTE and the LOW
BYTE of the 16-Bit integer value. The HIGH BYTE is used for zone status for
reversing conveyor applications and MAY CONTAIN DATA. PLC/PC programmers
working with single direction conveyor applications who also are working with
the entire 16-bit register data MUST MASK THE HIGH BYTE or otherwise ignore
the high byte in processing status data from these registers.

* For PLC/PC programming purposes, you can only depend on seeing values
0xXX01 and 0xXXO05 in program logic for determining zone status. The values
0xXX02 and 0xXX04 may not always be visible to PLC/PC from inter-module
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11.3.1.2. Arrival/Departure Counts

Register Name / Assembled

S
Module Address | Address for PLC Edagidleli

Arrival Count M: 4:1502
Local Upstream | E: |.Data [2]

Zone P: Byte 4 (Hi) Unsigned Integer Value:
4:0106 Byte 5 (Lo)
Arrival Count * Increments by 1 each time a Carton arrives in the
Local M: 4:1504 zone
Downstream | £ -Data [4]_ « Value rolls over from 65,535 back to 0
Zone P: Byte 8 (Hi)
Byte 9 (Lo
4:0186 yte 9 (Lo)

Departure Count | M: 4:1503
Local Upstream | E: I.Data [3]

Zone P: Byte 6 (Hi)
4:0107 Byte 7 (Lo) Unsigned Integer Value:
Departure Count |\ /1 1505 * Increments by 1 each time a Carton departs the zone
Local E: I.Data [5] * Value rolls over from 65,535 back to 0
Downstream o .
P: Byte 10 (Hi)
Zone

4:0187 Byte 11 (Lo)




11.3.1.3. Module Status

Register Name /
Module Address

Assembled

Address for PLC

Description

Module Status
Word 1
4:0088

M: 4:1506

E: I.Data [6]

P: Byte 12 (Hi)
Byte 13 (Lo)

Bitwise Value - Read Only
bit 0 = Module Reset Flag - 1 when module resets,

0 when PLC connected
bit 1 = Reserved
bit 2 = Over-Voltage - Input Power > 30V
bit 3 = Left Motor Error - bits 7 thru 15 indicate
specific
error
bit 4 = Ethernet Connections NOT OK
bit 5 = Upstream Jam Error
bit 6 = Left Sensor Error
bit 7 = Low Voltage Error - Input Power < 18V
bit 8 = Left Motor Over-heated - Calculated
temperature
over 105°C
bit 9 = Left Motor Over-current - Over limit for selected
MDR
bit 10 = Left Motor Short Circuit
bit 11 = Left Motor Not Connected
bit 12 = Left Motor Overload -Motor has been stalled
for
more than 20 seconds
bit 13 = Left Motor Stalled - MDR slower than 10% of
selected speed
bit 14 = Left Motor Hall Sensor Error
bit 15 = Left Motor Not Used

Module Status
Word 2
4:0089

M: 4:1507

E: I.Data [7]

P: Byte 14 (Hi)
Byte 15 (Lo)

Bitwise Value - R nl

bit 0 = Reserved

bit 1 = Reserved

bit 2 = Over-Voltage - Input Power > 30V

bit 3 = Right Motor Error - bits 7 thru 15 indicate
specific

error

bit 4 = Reserved

bit 5 = Downstream Jam Error

bit 6 = Right Sensor Error

bit 7 = Low Voltage Error - Input Power < 18V

bit 8 = Right Motor Over-heated - Calculated




temperature over 105°C
bit 9 = Right Motor Over-current - Over limit for
selected
MDR
bit 10 = Right Motor Short Circuit
bit 11 = Right Motor Not Connected
bit 12 = Right Motor Overload -Motor has been
stalled for more than 20 seconds
bit 13 = Right Motor Stalled - MDR slower than 10% of
selected speed
bit 14 = Right Motor Hall Sensor Error
bit 15 = Right Motor Not Used




11.3.1.4. Tracking and Release Counts

Register Name /
Module Address

Assembled

Address for PLC

Description

Current Upstream
Zone Tracking
Word 1
4:0119

M: 4:1508

: |.Data [8]
: Byte 16 (Hi)
Byte 17 (Lo)

When Carton is accumulated in UPSTREAM zone:

Value = Tracking data word #1 (16-bit integer) for the
Carton currently accumulated and stopped in the
module’s Upstream zone

When Carton is accumulated in UPSTREAM zone:

Current Upstream | M: 4:1509

Zone Tracking + 1.Data [9] Value = Tracking data word #2 (16-bit integer) for the
Word 2 : Byte 18 (Hi) Carton currently accumulated and stopped in the
4:0120 Byte 19 (Lo) module’s Upstream zone
Current M: 4:1510 When Carton i mulated in DOWNSTREAM zone:

Downstream )

Zone Tracking + 1.Data [10] Value = Tracking data word #1 (16-bit integer) for the
Word 1 : Byte 20 (Hi) Carton currently accumulated and stopped in the
4:0199 Byte 21 (Lo) module’s Downstream zone
Current M: 4:1511 When Carton is accumulated in DOWNSTREAM zone:

Downstream .

Zone Tracking l.Data [11]_ Value = Tracking data word #2 (16-bit integer) for the
Word 2 : Byte 22 (Hi) Carton currently accumulated and stopped in the
4:0200 Byte 23 (Lo) module’s Downstream zone

Current Release
Count for
Upstream Zone
4:0105

M: 4:1512

: |.Data [12]
: Byte 24 (Hi)
Byte 25 (Lo)

Copy of the current value in the Release Upstream output
register which can be used by PLC logic to confirm
release count prior to writing new data to the Release
Upstream output register

Current Release
Count for
Downstream
Zone
4:0185

M: 4:1513

: |.Data [13]
: Byte 26 (Hi)
Byte 27 (Lo)

Copy of the current value in the Release Downstream
output register which can be used by PLC logic to confirm
release count prior to writing new data to the Release
Downstream output register




11.3.1.5. Forward and Reverse Tracking

Register Name / Assembled

S
Module Address | Address for PLC Edagidleli

When ERSC is discharging to Non-Conveylinx controlled

Get Tracking M: 4:1514 nveyor:
Forward Direction | E: .Data [14] Value = Tracking data word #1 (16-bit integer) for the
Word 1 P: Byte 28 (Hi) Carton that has just discharged from the local
4:0201 Byte 29 (Lo) downstream zone when local conveyor is operating in

default or “forward” direction

When ERSC is discharging to Non-ConveyLinx controll
Get Tracking M: 4:1515 conveyor:
Forward Direction | E: I.Data [15] Value = Tracking data word #2 (16-bit integer) for the
Word 2 P: Byte 30 (Hi) Carton that has just discharged from the local
4:0202 Byte 31 (Lo) downstream zone when local conveyor is operating in

default or “forward” direction

When ERSC is discharging to Non-Conveylinx controlled

Get Tracking M: 4:1516 nveyor:
Reverse Direction | E: |.Data [16] Value = Tracking data word #1 (16-bit integer) for the
Word 1 P: Byte 32 (Hi) Carton that has just discharged from the local
4:0121 Byte 33 (Lo) downstream zone when local conveyor is operating in

opposite of default or “reverse” direction

When ERSC is discharging to Non-ConveyLinx controll
Get Tracking M: 4:1517 conveyor:
Reverse Direction | E: [.Data [17] Value = Tracking data word #2 (16-bit integer) for the
Word 2 P: Byte 34 (Hi) Carton that has just discharged from the local
4:0122 Byte 35 (Lo) downstream zone when local conveyor is operating in

opposite of default or “reverse” direction




11.3.1.6. Port Inputs and ConveyStop
Status

Register Name / Assembled RS
Module Address Address for PLC
Bitwise Value - R nly:
M: 4:1518 bit 0 = Left Sensor Port - Aux I/O (M8 Pin 2)

Sensor Port E: .Data [18] bit 2 = Right Sensor Port - Aux I/O (M8 Pin 2)
Inputs P: Byte 36 (Hi) bit 4 = Left Sensor Port - Sensor Signal (M8 Pin4)
4:0035 Byte 37 (Lo) bit 6 = Right Sensor Port - Sensor Signal (M8 Pin 4)

bit 15 = 2 sec on / 2 sec off heatbeat
All other bits reserved
M: 4:1519
Reserved E: I.Data [19] Used for Reset Protection connection
P: Byte 38 (Hi) See topic Assemblies with Reset Protection for details
Byte 39 (Lo)
Bitwise Value - Read Only:
bit 0 - 4 Reserved
bit 5 = Stop active on another module in Stop Group
M: 4:1520 bit 6 = Stop active due to lost communication
ConveyStop .
Status E: I.Data [20] connection
4:0019 P: Byte 40 (Hi) bit 7 = Stop active due to lost PLC connection
Byte 41 (Lo) bit 8 = Reserved
bit 9 = Reserved
bit 10 = Stop active due to Stop Command from PLC
bit 11 - 15 Reserved

«¥» The values for the signals on the Sensor ports (bit 0, bit 2, bit 4, and bit 6) are
determined by the module’s initial Auto-Configuration results and the bit values
are set to a 1 when sensor is blocked and 0 when sensor is clear regardless of
the sensor type used. For example, each Sensor port Pin 4 signal is for the
sensor’s output. If the sensor is light energized, N.O. then the electrical signal on
Pin 4 is ON when the sensor is clear and OFF when the sensor is blocked.
However, when reading bit 4 or bit 6 in this register, the bit will be a 1 when the
sensor is blocked and 0 when the sensor is clear
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11.3.2. PLC Outputs for ZPA Mode

This Assembly contains the output from the PLC that is provided as input to the ERSC. You can
select which area of the assembly to view below.

Set Local Tracking

Accumulation Control

Speed Control

Release and Status

Induct Tracking Forward and Reverse
Set Qutputs and Motor Clear
ConveyStop and Clear Jams
Direction and Accumulation Mode
ConveyMerge Interface
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11.3.2.1. Set Local Tracking

Register Name / Assembled
Module Address Address for PLC

Description

Set Local Upstream | M: 4:1600
Zone Tracking Word | E: O.Data [0] Write value for 16-bit integer tracking data word #1 for
1 P: Byte 0 (Hi) the Carton accumulated in the Upstream Zone

4:0132 Byte 1 (Lo)

Set Local Upstream | M: 4:1601
Zone Tracking Word | E: O.Data [1] Write value for 16-bit integer tracking data word #2 for

2 P: Byte 2 (Hi) the Carton accumulated in the Upstream Zone
4:0133 Byte 3 (Lo)
Set Local M: 4:1602
Downstream Zone | E: O.Data [2] Write value for 16-bit integer tracking data word #1 for
Tracking Word 1 P: Byte 4 (Hi) the Carton accumulated in the Downstream Zone
4:0212 Byte 5 (Lo)
Set Local M: 4:1603
Downstream Zone | E: O.Data [3] Write value for 16-bit integer tracking data word #2 for
Tracking Word 2 P: Byte 6 (Hi) the Carton accumulated in the Downstream Zone
4:0213 Byte 7 (Lo)

Writing Tracking Details

Because the ConveyLinx-Ai Family Controllers is connected as 1/0, the PLC inherently is always
trying to update the Output image on (at least) RPI intervals. In order to prevent the PLC from
inadvertently overwriting the “real” tracking data registers; the Assembly Output
implementation utilizes the holding register locations shown and automatically updates the
“real” tracking registers with this new data only upon release of the Carton from the zone.
Included in this automatic functionality are two special reserved values that can be used for
convenience:

* Set both tracking registers shown to 0: This will instruct the module to not modify the
existing “real” tracking data and allow it to continue downstream “as-is” when the Carton
is released.

* Set both tracking registers shown to OxFFFF: This will instruct the module to clear the
“real” tracking data and when the Carton is released, the “real” tracking data will be “0”
in both registers.



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

Both word 1 and word 2 of the tracking data in question must have OxFFFF
written to it in order to signal the module to clear the tracking data. If only one

word has OXFFFF written to it and the other does not, the value of OXFFFF will be
the new tracking data for that word.
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11.3.2.2. Accumulation Control

Register Name / Assembled

S
Module Address | Address for PLC éscription

Accumulation M: 4:1604 Bitwise Values:

Control for Local | E: O.Data [4] bit 00 = Set/Clear Accumulation Mode for Local Zone
Upstream Zone P: Byte 8 (Hi) bit 08 = Accumulate adjacent upstream zone
4:0104 Byte 9 (Lo) bit 09 = Set Arrival Confirmation for Local zone
Accumulation bit 10 = Jog zone in default direction
Control for Local M: 4:1605 bit 11 = Jog zone in opposite of default direction
Downstream E: O.Data [5] bit 12 = Wake up Local Zone
Zone P: Byte 10 (Hi) bit 13 = Enable Maintenance Mode
4:0184 Byte 11 (Lo) All other bits reserved

Notes for Accumulation Control Bits

Bit 8 - Accumulate Adjacent Upstream Zone

Setting this bit will cause the next upstream zone of the local module to accumulate. This next
upstream zone can be either on the local module or the downstream zone of the adjacent
upstream module.

Bit 9 - Set Arrival Confirmation for Downstream Zone

By default, for ZPA operation, ConveyLinx requires a confirmation from the downstream zone
when a Carton is discharged. Without this confirmation, the releasing zone will detect a jam
condition. This bit is used in applications where the Carton is removed from the conveyor
(either manually or say by a PLC controlled external mechanism such as a pusher or diverter)
and the PLC needs to “confirm” the removal of the Carton in order to satisfy the ZPA
confirmation logic.

Bits 10 & 11 - Jog Controls

These bits can be used by the PLC to jog the local zone for specialized applications when local
movement of the Carton on a zone is required. An example would be once a Carton has arrived
in the local zone, the PLC determines that the Carton needs to be re-positioned or perhaps
squared up against a PLC controlled pop-up stop.

! Jog control bits over-ride ZPA logic control and should be used with caution!

Improper usage of jog controls can produce unexpected results and/or damage to
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product and equipment

Bit 12 - Wake Up Local Zone

Setting this bit will cause the local zone to “wake up” and run to accept a carton the same as if
it's upstream ConveyLinx-Ai Family Controllers had written a status value of “4”. This function
would be useful for a merge onto a main line of ZPA conveyor.

Bit 13 - Enable Maintenance Mode

Setting this bit will place the local zone in maintenance mode. In this mode the motor will not
run regardless of zone conditions. The zone upstream of this local zone will receive a “busy”
status to inhibit release of any item into this local zone. While in this state, the SEN and Motor
LEDs will flash on and off in green color.
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11.3.2.3. Speed Control

Register Name / Assembled

D ipti
Module Address Address for PLC escription
M: 4:1606
Set Left Motor
E: O.Data [6]
Speed P: Byte 12 (Hi) Value in mm/sec for MDR or RPM x 10 for PGD:
4:0040 Byte 13 (Lo) Range: Depends upon the Ai-MDR or PGD connected
MDR Example: 400 = 0.4 m/s
M: 4:1607 . —
Set Right Motor . PGD Example: 400 = 40 RPM
Speed E: O.Data [7] 0 = Remain at last non-zero value entered
P: Byte 14 (Hi)
4:0064
Byte 15 (Lo)

* Leaving these registers at “0” will instruct the module to use its configured
speed. Any non-zero value will instruct the nodule to use this non zero value as
the speed reference. The speed will stay at this reference until this register is
changed to a new non zero value or set to “0”. When this register is set to “0”,
the module will continue to use the last non zero value it was given. Setting this
value to “0” will not cause the motor to run at “0” speed




11.3.2.4. Release and Status

Register Name /
Module Address

Assembled
Address for PLC

Description

Release and

When bit 0 of Accumulation Control for Local Upstream
Zone is set:

Accumulate on
Next Arrival for
Local
Downstream
Zone
4:0185

M: 4:1609

: O.Data [9]
: Byte 18 (Hi)
Byte 19 (Lo)

Accumulate on M: 4:1608
Next Arrival for + O.Data [8] Changing the value in this register will cause the
Local Upstream : Byte 16 (Hi) Carton accumulated in this zone to release and the
Zone Byte 17 (Lo) zone will be armed to automatically accumulate the
4:0105 next Carton that arrives
Release and When bit fA mulation Control for L | Downstream

Zone is set:

Changing the value in this register will cause the
Carton accumulated in this zone to release and the
zone will be armed to automatically accumulate the
next Carton that arrives

Set Status for
Upstream Induct
4:0134

M: 4:1610
E: O.Data [10]
P: Byte 20 (Hi)

Byte 21 (Lo)

Only used when local module is accepting loads from
Non-Conveylinx controlled conveyor:

Set value to 4 to cause the local upstream zone to run
to accept the Carton being delivered by the non-
ConveylLinx controlled conveyor. Set value to 1 to
cause the local upstream zone to accept the tracking
data written in Set Induct Tracking Word 1 / Word 2

Set Status for
Downstream
Discharge
4:0232

M: 4:1611
E: O.Data [11]
P: Byte 22 (Hi)

Byte 23 (Lo)

nl when | I m le is discharging | to Non-

Conveylinx controlled conveyor:

e Set value to 5 to cause the local downstream zone
to accumulate and hold any Carton that arrives

e Set value to 1 to allow the local downstream zone to
release the Carton




11.3.2.5. Induct Tracking Forward and

Reverse

Register Name /
Module Address

Assembled

Address for PLC

Description

Set Induct
Tracking Forward
Direction Word 1

M: 4:1612

: O.Data [12]
: Byte 24 (Hi)

nl when | I m le | ting | from

Non-Conveylinx controlled conveyor:

Set value for 16-bit integer tracking word #1 for
Carton leaving non-ConveyLinx controlled conveyor that

4:0139 Byte 25 (Lo) o . .
is in transit to arrive on the local upstream zone when
conveyor is running in default or “forward” direction
Only used when local module is accepting loads from
Non- Li troll ,
Set Induct M: 4:1613 on-Conveylinx controlled conveyor
Tracking Forward : O.Data [13] o .
Set value for 16-bit integer tracking word #2 for
Direction Word 2 | P: Byte 26 (Hi) g 9

Carton leaving non-ConveyLinx controlled conveyor that

Direction Word 2
4:0238

4:0140 Byte 27 (Lo) o . .
is in transit to arrive on the local upstream zone when
conveyor is running in default or “forward” direction
Only used when local module is accepting loads from
Non-ConveyLinx controlled conveyor:
Set Induct M: 4:1614
Tracking Reverse | E: O.Data [14] Set value for 16-bit integer tracking word #1 for
Direction Word 1 | P: Byte 28 (Hi) Carton leaving non-ConveyLinx controlled conveyor that
4:0237 Byte 29 (Lo) is in transit to arrive on the local upstream zone when
conveyor is running in opposite of default or “reverse”
direction
nl when | I m le i ting | from
Non-Conveylinx controlled conveyor:
Set Induct M: 4:1615
Tracking Reverse | E: O.Data [15] Set value for 16-bit integer tracking word #2 for

P: Byte 30 (Hi)

Byte 31 (Lo)

Carton leaving non-ConveyLinx controlled conveyor that
is in transit to arrive on the local upstream zone when
conveyor is running in opposite of default or “reverse”
direction
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11.3.2.6. Set Outputs and Motor Clear

Register Name / Assembled Descriotion
Module Address Address for PLC >
M: 4:1616 Lodical 1 or
0gdlcCa (0] QZ
Clear Motor Error | E: O.Data [16] 1 = send reset command
4:0022 P: Byte 32 (Hi) B

0 = clear reset command
Byte 33 (Lo)

Bitwise Value:
bit 08 = Left Aux I/O (Pin 2) Usage: 0 = Use as Input /
1 = Use as Output

M: 4:1617 it = Right Aux | Pin 2 10 = I t
Set Aux /O 6 bit 09 ig ux I/O (Pin 2) Usage: 0 = Use as Input /
Outputs E: O.Data [17] 1 = Use as Output
4_0863 P: Byte 34 (Hi) bit 12 = Left Aux I/O (Pin 2) as Output: 1 = ON, 0 =
' Byte 35 (Lo) OFF (only if bit 8 is ON)
bit 13 = Right Aux I/O (Pin 2) as Output: 1 = ON, 0 =
OFF (only if bit 9 is ON)
All other bits reserved
M: 4:1618
E: O.Data [1
Reserved O.Data [18]

P: Byte 36 (Hi)
Byte 37 (Lo)

Clear Motor Error

Errors deemed “fatal” for the module (motor short circuit and Hall Effect sensor fault) require
either removal of power to reset or remote reset by PLC. Setting bit 0 of this register to 1 will
initiate this remote error reset from the PLC to the local module. Setting this bit will reset a
fatal error on either (or both) the left or right MDR.

! PLC must continuously set bit 0 = 1 in the Clear Motor Error register for at least

500 msec for the module to recognize the reset command

Aux 1/O Outputs

In certain applications, it may be desired to have the PLC actuate a device along the conveyor
(i.e. illuminate a light or energize a solenoid coil, etc.). With the ConveyLinx network this can
be done without installing a separate PLC I/O system to do this. In EasyRoll, simply select NONE
from the Aux 1/O Pin 2 Usage tab and this allows the PLC to have access to the Aux I/O pin and
configure it to be either an input or an output and use it accordingly.
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11.3.2.7. ConveyStop and Clear Jams

Register Name / Assembled

S
Module Address | Address for PLC Edagidleli

Integer Value:

ConveyStop M: 4:1619 0 = No Command
Command Word E: O.Data [19] 1 = Command local module’s Stop Group to
4:0020 P: Byte 38 (Hi) go to Stopped State
Byte 39 (Lo) 2 = Command Local Module’s Stop Group to
Clear Stopped State
Clear Sensor Jam | M: 4:1620 Use when PLC detects a local Upstream jam in Module
for Local E: O.Data [20] Status Word #1 Bit 5:
Upstream Zone | P: Byte 40 (Hi) PLC creates transition from 0 to 1 to send command to
4:0109 Byte 41 (Lo) local upstream zone to clear the jam condition
Clear Sensor Jam . .
for Local M: 4:1621 Use when PLC detects a local Downstream jam in Module
Downstream E: O.Data [21] Status Word #2 Bit 5:
Zone P: Byte 42 (Hi) PLC creates transition from 0 to 1 to send command to
4:0189 Byte 43 (Lo) local downstream zone to clear the jam condition

* Please note that for the Clear Sensor Jam registers, the function requires the PLC
to make a transition from 0 to 1 in the register to initiate another auto-clear
cycle. Holding the value to 1 will not cause the retry to continue indefinitely.
Each attempt requires a new transition from 0 to 1




11.3.2.8. Direction and Accumulation Mode

Register Name / Assembled

D ipti
Module Address | Address for PLC escription

Used to change direction of flow or accumulation mode
for a contiguous group of zones beginning with the local
upstream / downstream zone

Direction & Value for Low Byte of Register:
Accumulation M: 4:1622

Mode Control for | E: O.Data [22] 0 = Normal Function

Local Upstream | P: Byte 44 (Hi) 1 = Accumulate Zones
Zone Byte 45 (Lo) 2 = Accumulate Zones
4:0365
3 = Change Accumulation Release Mode
4 = Return Release Mode to Configured Default
5 = Run All FWD Direction
6 = Run All REV Direction
7 = Place All in Maintenance Mode
, . 10 = Set Direction to Configured Default (Forward)
Direction &
Accumulation M: 4:1623 11 = Set Direction to opposite of Configured default
Mode Control for C Reverse
Local E: O.Data [23] ( )
D : P: Byte 46 (Hi)
ownstream Byte 47 (Lo) | Value for High Byte of Register:
Zone

4:0375 Number of ZONES beginning with the local Upstream /
Downstream Zone for which the Low Byte value is
applied - from 1 to 220. If ALL ZONES in the subnet
need to be controlled then leave the High Byte = “0”

Notes on Accumulate Zones Functionality

The Accumulate Zones function (Low Byte values 1 or 2) expects all zones to be empty or in
the process of releasing downstream when the function is initiated. Once the Accumulate
Zones function has been initiated, the logic is expecting to see the zone status change from
clear to blocked before the zone accumulates.

This can produce unexpected results if the Accumulate Zones function is initiated on a line

where some or all zones are already occupied and accumulated.



Let’s say that we
have a conveyor
line where all
cartons are
stopped and
accumulated. If
the Accumulate
Zones function is
initiated; nothing
will happen and
it will appear
that all zones
are being
commanded to
accumulate.

However, each
zone needs to
see a transition
from empty to
full again for the
function to be
initiated. So in
this case, if
someone
removes a
carton from a
zone, the carton
upstream will
still convey to fill
the empty zone,
as well as any
other upstream
cartons. If a
given zone was
already empty
when the
function was
initiated; the
next carton that
arrives will
accumulate.



11.3.2.9. ConveyMerge Interface

Register Name /
Module Address

Assembled
Address for PLC

Description

ConveyMerge
Interface
4:0387

M: 4:1624

E: O.Data [24]
P: Byte 48 (Hi)
Byte 49 (Lo)

NLY AVAILABLE for FIRMWARE 4.25 and HIGHER
Used to dynamically modify a ConveyMerge configuration
already established with EasyRoll

Bitwise Values:
Bit 15: Set to enable PLC control of ConveyMerge

Bit 4: Set to disable release from Center line
Bit 5: Set to disable release from Left line
Bit 6: Set to disable release from Right line

Bits O thru 3 are interpreted as a numerical value to
change the release priority:

Value:

0 = First come, first served release
1 = Center Line has priority

2 = Left Line has priority

3 = Right Line has priority
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11.3.3. ZPA Examples
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Basic Accumulate and Release with Tracking Data

Conveyor Setup for Simple Bar Code Reader
Upstream Accept Interface

Downstream Discharge Interface

Simple Divert Example

Merge onto ZPA Main Line
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11.3.3.1. Basic Accumulate and Release
with Tracking Data

Here is a typical arrangement of an upstream or downstream zone on an ConveyLinx-Ai Family
Controllers in ZPA mode that is not the most upstream or most downstream zone in a given
network. This example will show how to cause a Carton to accumulate, how to detect a Carton
has arrived, how to write tracking data, and finally how to release the Carton. For this example,
the PLC must establish ZPA Mode Assembly Input/Output connections to Module B as shown

Controlling the Accumulation and Release of
Upstream Zone of Module B

Module A Module C
ZIPA Mode ZPA Mode ZIPA Mode

EIP / Modbus TCP / Profinet
Connection to Module B

PLC
ZPA Mode Assembly Inputs
ZPA Mode Assembly Outputs

Upstream Zone Example

First, let’'s assume we want to accumulate any Carton that arrives on the upstream zone of
Module B. With the PLC:
1. Set bit 0 in Accumulation Control for Local Upstream Zone register to instruct this
zone to accumulate any Carton that arrives.
2. Monitor Arrival Count Local Upstream Zone and Departure Count Local Upstream
Zone registers. On the leading edge when these two values become not equal, the
PLC knows there is a new arrival. Note that as long as a Carton is physically
occupying the upstream zone, these two values will not be equal.
3. Upon a successful arrival of a Carton in the upstream zone, then tracking data in
Current Upstream Zone Tracking Word 1 and Current Upstream Zone Tracking Word 2
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will be valid for the newly arrived Carton.

4. The PLC may then decide that this tracking data is to be updated. The PLC can then
write new tracking data to registers Set Local Upstream Zone Tracking Word 1 and Set
Local Upstream Zone Tracking Word 2

5. When the PLC is ready to release the Carton in the upstream zone, it should read the
value in the Current Release Count for Upstream Zone register, add 1 to this value,
and then write this new value to Release and Accumulate on Next Arrival for Local
Upstream Zone register. When Module B sees this new value in this register, it will
release the Carton in the upstream zone and automatically accumulate the next new
Carton that arrives. Please note that if the downstream conditions from Module B are
full when this new value is written, Module B will remember that it was instructed to
release and will release the Carton when downstream conditions become clear
without any further signal from the PLC.

6. The PLC can detect when the Carton has departed the sensor on Module B upstream
zone by examining the values in Arrival Count Local Upstream Zone and Departure
Count Local Upstream Zone registers. On the leading edge of when these two values
are equal, the PLC will know that the Carton has departed the zone sensor in Module
B upstream zone.

If the PLC wants to cancel the accumulation control for Module B upstream zone:
PLC can reset bit 0 in Accumulation Control for Local Upstream Zone register. This will

signal Module B to release any Carton accumulated and not accumulate the next Carton
that arrives at Module B upstream zone.

* Please note that if any new tracking data has been written to Set Local
Upstream Zone Tracking Word 1 and/or Set Local Upstream Zone Tracking
Word 2 and accumulation control is then canceled by resetting bit 0, this
data will NOT be assigned to the Carton when it is released. The ONLY way to
pass tracking data to a Carton is by following Step 5 above

Downstream Zone Example

First, let’s assume we want to accumulate any Carton that arrives on the upstream zone of
Module B. With the PLC:

1. Set bit 0 in Accumulation Control for Local Downstream Zone register to instruct this
zone to accumulate any Carton that arrives.

2. Monitor Arrival Count Local Downstream Zone and Departure Count Local
Downstream Zone registers. On the leading edge when these two values become not
equal, the PLC knows there is a new arrival. Note that as long as a Carton is
physically occupying the downstream zone, these two values will not be equal.

3. Upon a successful arrival of a Carton in the downstream zone, then tracking data in
Current Downstream Zone Tracking Word 1 and Current Downstream Zone Tracking
Word 2 will be valid for the newly arrived Carton.
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4. The PLC may then decide that this tracking data is to be updated. The PLC can then
write new tracking data to registers Set Local Downstream Zone Tracking Word 1 and
Set Local Downstream Zone Tracking Word 2.

5. When the PLC is ready to release the Carton in the downstream zone, it should read
the value in the Current Release Count for Downstream Zone register, add 1 to this
value, and then write this new value to Release and Accumulate on Next Arrival for
Local Downstream Zone register. When Module B sees this new value in this register,
it will release the Carton in the upstream zone and automatically accumulate the next
new Carton that arrives. Please note that if the downstream conditions from Module B
are full when this new value is written, Module B will remember that it was instructed
to release and will release the Carton when downstream conditions become clear
without any further signal from the PLC.

6. The PLC can detect when the Carton has departed the sensor on Module B
downstream zone by examining the values in Arrival Count Local Downstream Zone
and Departure Count Local Downstream Zone registers. On the leading edge of when
these two values are equal, the PLC will know that the Carton has departed the zone
sensor in Module B downstream zone.

If the PLC wants to cancel the accumulation control for Module B downstream zone:

PLC can reset bit 0 in Accumulation Control for Local Downstream Zone register. This will
signal Module B to release any Carton accumulated and not accumulate the next Carton
that arrives at Module B downstream zone.

«¥s Please note that if any new tracking data has been written to Set Local
Downstream Zone Tracking Word 1 and/or Set Local Downstream Zone
Tracking Word 2 and accumulation control is then canceled by resetting bit 0,
this data will NOT be assigned to the Carton when it is released. The ONLY
way to pass tracking data to a Carton is by following Step 5 above
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11.3.3.2. Conveyor Setup for Simple Bar
Code Reader

This example shows how to set up the conveyor control to easily singulate cartons through a
bar code scanning region

Barcode Scanner

——Frow— 3

Diownstream Upstream Upstream

Module A Module B Module C
ZIPA Mode IPA Mode IPA Mode
Single Zone

Configuration
Single Zone Module only has an Upstream Zone

EIP f Modbus TCP / Profinet
v Connection to Module B

ZPA Mode Assembly Inputs

ZPA Mode Assembly Outputs

In this example, Module B must be logically configured as a single zone. This can be either a
single long zone with one MDR and one sensor, or a single long zone with 2 MDRs and one
sensor.

For this example to work properly; the discharging zone of Module A and the single zone of
Module B must be in the default Singluation Release mode (not Train mode). Module A must
also not have its Arrival Jam disabled />
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Because of built-in ZPA functionality, when a Carton leaves Module A discharge zone, Module A
waits until it receives confirmation from Module B that the Carton arrived. If a new Carton
arrives at Module A, it will accumulate until this arrival confirmation occurs. Because Module B
is a single long zone, the space for what would have been the upstream zone for Module B (if it
was configured as two zones) will now essentially be left clear when a Carton is accumulated
on Module B. This is the area where the bar code scanner is located. In this configuration, any
new arrival at Module B will be assured to be the Carton associated with the last scan from the
bar code reader. For this example, the PLC must establish a connection with Module B and then
simply follow the zone control as described for basic accumulate and release
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11.3.3.3. Upstream Accept Interface

This example describes how to use a PLC to control the “wake-up” and passing of tracking data
to the most upstream zone of a ConveylLinx controlled conveyor

Photoeye “PE-1" Connected to PLC

——Fow— 3

PLC Controlled Conveyor

Upstream

--__.n’

PLC

i
ZPA Mode Assembly Inputs _.
W,

ZPA Mode Assembly Outputs

Module A
ZIPA Mode

EIP / Modbus TCP / Profinet
Connection to Module A

For this example, the PLC must establish a connection with Module A. When PLC is ready to
transfer a Carton from the PLC controlled conveyor to the Upstream Zone of the MDR Conveyor,
the PLC logic must:

1. Write a “4"” into Set Status for Upstream Induct register. This will cause the upstream zone
of Module A to run to accept Carton.

2. When Carton clears PE-1, write tracking data to Set Induct Tracking Forward Direction
Word 1 and Set Induct Tracking Forward Direction Word 2

3. When Carton clears PE-1, write a “1” to Set Status for Upstream Induct register. When
Module A sees this register change to “1”, it knows that the tracking data written to Set
Induct Tracking Forward Word 1 and Set Induct Tracking Forward Word 2 is valid and when
the Carton reaches the sensor in its upstream zone, the tracking data will be correctly
inducted

* Module A must see the Set Status for Upstream Induct register change from 4 to
1 in order to recognize the tracking data written to Set Induct Tracking Forward
Word registers. If using the clearing of PE-1 to initiate the write of “1” the Set
Status for Upstream Induct register in the PLC logic; the physical length of the
Carton must be less that the distance between PE-1 and Module A’s upstream
zone sensor because Module A inducts the tracking data upon the Carton arriving
at its upstream sensor and if Set Status for Upstream Induct has not changed
from 4 to 1, the tracking data will not be valid.
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If a value of “4” is in the Set Status for Upstream Induct register at the same
time the Carton reaches the local upstream zone’s sensor; the local upstream
zone will assume the Carton is physically longer than one zone and will invoke
it’s on board Flex Zone logic and behave accordingly. Please refer to the

ConveylLinx User’s Guide for description of Flex Zone operation. To reliably
transfer tracking data and ensure single Carton induction to the local upstream
zone, the PLC programmer must ensure proper use of the Set Status for

Upstream Induct register
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11.3.3.4. Downstream Discharge Interface

This example shows how to control the discharge of a Carton from the most downstream zone
of a ConveylLinx controlled conveyor. This example also shows how to properly accept the
tracking data from the ConveyLinx module. For this example, the PLC must establish a
connection with Module X.

W Photoeye “PE-2" Connected to PLC

Downstream

1
: PLC Controlled Conveyor
|
i r EIP / Modbus TCP f Profinet
_W Connection to Module X

PLC
ZPA Mode Assembly Inputs
ZPA Mode Assembly Outputs

Module X

Y
2PA Mode _=

1. To hold any Carton that arrives at Module X downstream zone, the PLC writes a “5” to Set
Status for Downstream Discharge register. This tells Module X that downstream conditions
are “full and stopped” so it will not try to release any loads downstream.

2. When the PLC controlled conveyor is ready to accept a Carton from the MDR downstream
zone, it writes a “1” to Set Status for Downstream Discharge register. This tells Module X
that downstream conditions are clear and if it has a Carton on its downstream zone, it will
run to release it downstream.

3. When the Carton clears the local sensor in Module X Downstream Zone, the tracking data
for that Carton will be populated in Get Tracking Forward Direction Word 1 and Get
Tracking Forward Direction Word 2 registers.

4. When Carton arrives at PE-2, the PLC writes a “5” to Set Status for Downstream Discharge
register. This tells Module X that the Carton successfully transferred. If this is not done,
then Module X will produce an Arrival Jam condition.

Optional Step:

If the application is such that the PLC would like to inhibit a new Carton from entering Module X
downstream zone for whatever reason, there is a way to accumulate the next upstream zone to
the Module X downstream zone. The PLC can set bit 8 in the Accumulation Control for Local
Downstream Zone and this will cause the adjacent upstream zone to accumulate (whether this
zone is on Module X or next adjacent upstream ConveyLinx Module). To return the accumulated
upstream zone to normal operation; the PLC simply resets bit 8 in this register
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* Please note that if Module X is configured as a single zone, then you must set bit

8 in the Accumulation Control for Local Upstream Zone register because a single

zone module only has an upstream zone and no downstream zone.
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11.3.3.5. Simple Divert Example

This example shows how to use a PLC to control a simple divert mechanism to divert a Carton
from a ZPA zone and capture its tracking. This example also illustrates how to use the set
downstream arrival function with the PLC to keep the discharging module from generating a
jam condition when the Carton is moved from the ZPA zone to the divert lane. The PLC will be
connected to Module B.

* This example assumes that the tracking data arriving from each new Carton
arrival at Module B Upstream Zone contains a value that will indicate to the PLC
that a Carton does or does not need to divert. However, it is not required that
the PLC use Carton tracking data be used to determine when to divert a Carton.
The PLC can use whatever criteria it needs to make a divert decision.

Photoeye “PE-1" Connected to PLC

Module A Module B
ZPA Mode ZIPA Mode . odhb > J Profine

PLC Controlled Pusher/Divert
Mechanism

A4

PLC
ZPA Mode Assembly Inputs

ZPA Mode Assembly Outputs

Prepare Module B Upstream Zone:

1. Set bit 0 in Accumulation Control for Local Upstream Zone register to instruct this zone to
accumulate any Carton that arrives.

2. Monitor Arrival Count Local Upstream Zone and Departure Count Local Upstream Zone
registers. On the leading edge when these two values become not equal, the PLC knows
there is a new arrival. Note that as long as a Carton is physically occupying the upstream
zone, these two values will not be equal.
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3. Upon a successful arrival of a Carton in the upstream zone, then tracking data in Current
Upstream Zone Tracking Word 1 and Current Upstream Zone Tracking Word 2 will be valid
for the newly arrived Carton

If the PLC determines that the newly arrived carton needs to divert:

1. Set bit 8 of Accumulation Control for Local Upstream Zone register. This will keep Module
A from releasing a Carton to Module B while the divert operation is in progress.

2. PLC will then initiate it's divert mechanism.

3. When carton reaches PE-1, the PLC will then set bit 9 of the Accumulation Control for
Local Upstream Zone register. This will tell Module B that the carton “successfully arrived
at its downstream position”.

4. Once carton has cleared PE-1, then the PLC should clear bit 9 of the Accumulation Control
for Local Upstream Zone register.

5. PLC then can clear bit 8 of the Accumulation Control for Local Upstream Zone register to
instruct Module A that it is OK to allow the next carton to enter Module B’s upstream
zone.

If the PLC determines that the newly arrived carton does not need to divert:

The PLC can simply modify Carton’s tracking data if desired and release the Carton as
described in Basic Accumulate and Release section

* Do not release the Carton by clearing bit 0 of Accumulation Control for Local
Upstream Zone in your PLC program. Follow the procedure in the “Basic
Accumulate and Release” example
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11.3.3.6. Merge onto ZPA Main Line

This example shows how to perform a simple merge with only a single module connection to
the PLC. In this example the PLC only needs to connect to Module C and from this connection,
the PLC can monitor conditions on Module A as well as “wake-up” Module C / Module B zone to
accept a carton from the merging curve section.

Module Cis configured as Single Zone
(1 MDR with 1Sensor)

Module B is configured with 2 MDRs and
no sensors and is selected as
PLC only has to connect to Module C
with ZPA Assemblies

Module D

ZPA Mode

n e e——
ey E T

an“Extension” of Module C in EasyRoll

0w

Module C Module B Module A

ZPA Mode ZPA Mode ZPA Mode

n e e— - — n e e——
= = 'm - = . ol A EE

Because of Extensions
Module Cand B combine to
form one logical zone

1. With no PLC intervention, as long as cartons arrive into Module A they will be conveyed to
Module C/B and onto Module D in normal ZPA fashion.

2. To verify that Module C (and by extension Module B) is ready to accept a carton from the
merge curve; the PLC needs to know that Module C's zone is clear and stopped by
examining Local Status Upstream Zone Forward Direction register (Low Byte). When the
low byte of this register equals 1, the zone is clear and stopped.

3. When the PLC needs to convey a carton from the merging curve, the PLC needs to set bit
8 in Accumulation Control for Local Upstream Zone register to accumulate the adjacent
upstream zone, in this example setting bit 8 will cause Module A downstream zone to
accumulate any carton that arrives.

4. When the PLC is ready to release a carton from the PLC Controlled Conveyor spur, the PLC
sets bit 12 in the Accumulation Control for Local Upstream Zone register to wake up the
Module C zone (along with Module B’s zones because Module B is an extension of Module
0.

5. When the PLC sees the low byte of the Local Status Upstream Zone Forward Direction
register change to a value of 4 or 5, the PLC knows that the carton made it to Module C’s
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zone sensor and must then reset bit 12 in the Accumulation Control for Local Upstream
Zone register. Either of these values will indicate a successful arrival at Module C
Upon reset of bit 12 of the Accumulation Control for Local Upstream Zone register, the

PLC can reset bit 8 of the same register to indicate to Module A that it is OK to continue
normal ZPA function



%7BTOPIC-LINK+accumulation-control-and-motor-speed+40104
%7BTOPIC-LINK+accumulation-control-and-motor-speed+40104

11.3.4. Reduced Size ZPA Mode Assemblies

For some PLC controllers, the data size footprint required for a given assembly can be a limiting
factor on how many devices can connect to a given controller. ConveyLinx includes input/
output assemblies with fewer registers that contain basic functions in applications where the
full functionality of the Standard ZPA Mode Assemblies is not required. The Reduced Size
Assemblies provide basic accumulation and release control along with module diagnostic data
while removing the interfaces for reading/writing tracking data.

ZPA Mode Inputs to PLC

Assembled | Assembled | Assembled

Register Name Modbus EIP Profinet

Address Address Address

Byte O (Hi
4:0116 | Local Status Upstream Zone 4:2900 I.Data [0] yte 0 (Hi)
Byte 1 (Lo)

Byte 2 (Hi
4:0196 | Local Status Downstream Zone 4:2901 I.Data [1] yte 2 (Hi)
Byte 3 (Lo)

Byte 4 (Hi
4:0106 | Arrival Count Local Upstream Zone 4:2902 | Lpatazy | BYte4(H)
Byte 5 (Lo)

Byte 6 (Hi
4:0107 | Departure Count Local Upstream Zone 4:2903 I.Data [3] yte 6 (Hi)
Byte 7 (Lo)

Byte 8 (Hi
4:0186 | Arrival Count Local Downstream Zone 4:2904 I.Data [4] yte 8 (Hi)
Byte 9 (Lo)

Byte 10 (Hi
4:0187 | Departure Count Local Downstream Zone 4:2905 I.Data [5] yte (Hi)
Byte 11 (Lo)
Byte 12 (Hi)

4:0088 | Module Status Word 1 4:2906 |.Data [6

odule Status Wor ata [6] Byte 13 (Lo)

Byte 14 (Hi
4:0089 | Module Status Word 2 4:2907 | 1.patar7y | BYt® 14 (HD
Byte 15 (Lo)

Byte 16 (Hi
4:0105 | Current Release Count for Upstream Zone 4:2908 |.Data [8] Y (Hi)
Byte 17 (Lo)

Byte 18 (Hi
4:0185 | Current Release Count for Downstream Zone 4:2909 I.Data [9] yte (Hi)
Byte 19 (Lo)
Byte 20 (Hi)

4:0035 | S Port | t 4:2910 I.Data [10

ensor Port Inputs ata [10] Byte 21 (Lo)
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Reserved

4:2911

I.Data [11]

Byte 22 (Hi)
Byte 23 (Lo)

ZPA Mode Outputs from PLC

Module Assembled | Assembled | Assembled
Address Register Name Modbus EIP Profinet
Address Address Address
Byte 0 (Hi
4:0104 | Accumulation Control for Local Upstream Zone 4:3000 O.Data [0] yte 0 (Hi)
Byte 1 (Lo)
4:0184 Accumulation Control for Local Downstream 4:3001 O.Data [1] Byte 2 (Hi)
Zone Byte 3 (Lo)
Byte 4 (Hi
4:0040 | Set Left MDR Speed 4:3002 | O.pataq2)| BYte4H)
Byte 5 (Lo)
Byte 6 (Hi
4:0064 | Set Right MDR Speed 4:3003 | 0.patag3)| BYte o H)
Byte 7 (Lo)
4:0105 Release and Accumulate on Next Arrival for 4:3004 O.Data [4] Byte 8 (Hi)
Local Upstream Zone Byte 9 (Lo)
Release and Accumulate on Next Arrival for Byte 10 (Hi)
4:0185 4:3005 O.Data [5
Local Downstream Zone 51 Byte 11 (Lo)
Byte 12 (Hi
4:0134 | Set Status for Upstream Induct 4:3006 0. Data[6] yte (Hi)
Byte 13 (Lo)
Byte 14 (Hi
4:0232 | set Status for Downstream Discharge 4:3007 | 0.pata (77| BYte 14 (HD
Byte 15 (Lo)
Byte 16 (Hi)
4:0022 | Cl Motor E 4:3008 O.Data [8
ear Motor Error ata [8] Byte 17 (Lo)
Byte 18 (Hi
4:0063 | Set Aux 1/0 Outputs 4:3009 | 0.Data o7 | BYte 18 (HD
Byte 19 (Lo)
O.Data Byte 20 (Hi)
Reserved 4:3010
v [10] Byte 21 (Lo)
I for Local _ :
4:0109 Clear Sensor Jam Command for Loca 4:3011 O.Data Byte 22 (Hi)
Upstream Zone [11] Byte 23 (Lo)
| for Local _ :
4:0189 Clear Sensor Jam Command for Loca 4:3012 O.Data Byte 24 (Hi)
Downstream Zone [12] Byte 25 (Lo)
4:0365 | Direction & Accumulation Mode Control for 4:3013 O.Data Byte 26 (Hi)
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Local Upstream Zone [13] Byte 27 (Lo)

Direction & Accumulation Mode Control for O.Data Byte 28 (Hi)
4:0375 4:3014

Local Downstream Zone [14] Byte 29 (Lo)
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11.4. PLC I/O Mode Control

When an ConveyLinx-Ai Family Controllers is in PLC I/O mode, all automatic functions of
detecting loads and running motors are suspended by the local ConveyLinx-Ai Family
Controllers’s on-board logic and the external controller must explicitly read inputs and write
data output to cause motors to run. The following items are available for external controller
when the ConveyLinx-Ai Family Controllers is in PLC 1/O Mode:

» Status of all available digital inputs on Sensor Ports (2 dedicated as inputs and 2
configurable as inputs)

* Module voltage reading

Left and Right motor status of frequency, current, and calculated temperature

* Left and Right motor diagnostic error status word

* Control of Aux 1/O digital outputs

* Ability to independently run both Left and Right motors

* Ability to set speed, acceleration, deceleration, and Braking method for Left and Right
motors

* Ability to configure one or both motor ports to digital output mode

» Ability to remotely clear fatal motor error condition

* Ability to instruct module to stop motor outputs

* Ability to interface with upstream and downstream ZPA modules for status and
tracking

* When an ConveyLinx-Ai Family Controllers is placed in PLC I/O mode; it suspends
all of its internal ZPA logic control. Any sensors or motors connected to the
module will require explicit interaction with an external controller. The external
controller will have typical Ethernet-based remote 1/0 performance from an
ConveyLinx-Ai Family Controllers when in PLC 1/O mode
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11.4.1. Setting PLC 1/0 Mode in EasyRoll

Individual modules must be placed into PLC I/O Mode from the EasyRoll software tool. This is
done by invoking the Advanced Dialog and using the Connections tab

| ConveylLinx Advanced Dialog

From the main screen, first enter the
correct Subnet into the “Network IP”
boxes and the correct Node you

want to connect. Invoke the
ConveylLinx Advanced Dialog and
select the Connections tab. Note

that the Node is being viewed is in

the center and it is greyed out.

Select the “PLC I/O Controlled”
checkbox. With this checked the
“Clear Connections” checkbox
becomes enabled. Check or Uncheck
the “Clear Connections” checkbox
depending upon your application.
Click “Apply” to initiate the change. |
The module will restart and this may
take several seconds to complete

X

192.16821.28 |3

Special Services I
Loaok Ahead & Timing

Upstream

" Mode #
10 A

& |P Address

|192.188. m. 29

|9 CIEIE

Fin2 Usage I Flex Zone | Senzors I Eutensions I
| Uparade Connections | MHetwark Services
Maode #: Ig vl

IF'.-’-‘n.ddress:I 192 168, 21 . 28
SubnetMask:I 255,255, 0.0

D owiistream
b & & Mode #
df— - @ Eﬁ# noe
" = INc-ne vl
 |P Address

~ PLC 10 Miode

| I PLCI/O Mods ! |
r ENSOr
[ Lett I Right

[~ Lock PLE Mode

OM FLC Dizconnected
Outputs/Motors:

I :I"

PLC Program:

[
I [T Clear Conmections I

| [ Hardware Controlled |

Apply |

IMPORTANT NOTE: Once a given module has been placed in PLC I/O mode, the
ONLY way to return it to ZPA mode is to perform an Auto-Configuration procedure

or Restore from a backup file with EasyRoll. There is no “undo” or “reset”

function for this action
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11.4.2. Optional Clear Connections Choice

The decision to “Clear Connections” is based upon the application. When a string of modules
are Auto-Configured, each successive module in the string establishes a logical upstream /
downstream connection with its neighbor module’s. These connections provide the basis for
the logical flow of inter-module status data for ZPA functionality. However, if a single module
node within a string of ZPA configured nodes needs to be utilized in PLC 1/0 mode, these logical
connections can remain in place and be used to PLC programmer’s advantage.

When You DO NOT Clear Connections

WHEN YOU DO NOT CLEAR CONNECTIONS

ZPA Mode S ZPAData PLC IO Mode SIPAData ZPA Mode

ZPA Data is passed

to and from the
module in PLCI/O
Mode

By NOT clearing the connections, the module in PLC I/O will maintain its inter-module data
exchange. This could be advantageous for applications where you want to control a specialized
conveyor section such as a right angle transfer or merge conveyor with a ConveyLinx-Ai Family
Controllers in PLC I/O mode. For example, if the PLC I/O mode module is being either fed or
feeds conveyors controlled by modules in standard ZPA mode, these modules will populate PLC
I/0 configured module’s registers with their respective status data. Likewise, the PLC can
manipulate the PLC I/O configured module’s zone status registers and these registers will
automatically be written to the adjacent modules by virtue of these already established
connections without requiring the PLC to explicitly perform the messaging.
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When You DO Clear Connections

WHEN YOU DO CLEAR CONNECTIONS
% PLC IO Made % IPA Mode
— =, —

ZPA Datais NOT

ZPA Mode
- —

passed to and from
the module in PLC
1I/O0 Mode

If you choose the option to “Clear Connections”, this automatic data transfer of status is
inhibited. This means that for a module in PLC I/O mode whose connections have been cleared,;
its status registers are not automatically written to its adjacent neighbors. Clearing the
connections could be advantageous when utilizing several modules in a row configured as PLC
I/O where having this additional inter-module communication is not required and would only
add to unnecessary communication bandwidth usage.
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11.4.3. Configuring Action for Loss of

Communication

When changing the mode of a given ConveyLinx-Ai Family Controllers to PLC I/O mode in
EasyRoll, you are given the option to select the behavior of the ConveyLinx-Ai Family
Controllers’s outputs upon loss of communications with the PLC.

| ConveyLinx Advanced Dialog

Select “Don’t Change” if you want
module’s logical outputs and MDR'’s

Special Services ]

Look Ahead & Timing
to remain in the state they were in
at the time of the communication
loss
Select “All OFF” to instruct the Upstream
ConveyLinx-Ai Family Controllers to lﬁ%
turn off all logical outputs and stop & P Ao

all MDR'’s at the time of
communication loss.

Upon re-establishing
communications with the PLC, the
ConveyLinx-Ai Family Controllers will
automatically resume having its
outputs and MDR’s controlled by PLC |
command

192,168, 30 . 23

1921682128 |3 3 N
Pinz Usage ] Flex Zone ] Sensors ] Extensions
] Upgrade Connections Metwark. Services
Maode #: |9

IP Address: | 192 168 21 . 28
Subnet Mask: | 252255 0 0

Downztream
L i - .
f— nf“@ LT ";# * Node #
L — @ ~i ’—_|
: T : Mare =
PLC /0 Mode " IP address

[¥ PLCI/0 Mode
Push/Pull Type Sensor
[~ Left I Right

[~ Lock PLC Mode

ONM PLLC Discagne
Autputs/Motars:

Don't Change -
ot Chore,
[~ Delete PLC Program

[~ Clear Conmections

[~ Hardware Caontrolled

Apply Al
Apply

x

l
l
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11.4.4. PLC Inputs for PLC 1/O Mode

These Topics show the data coming from the ConveyLinx-Ai Family Controllers and provided as
input to the PLC:

ConveyStop Status

Sensor & Control Ports

Left Motor Status

Right Motor Status

Motor Ports Digital Status

Upstream / Downstream Status & Tracking
Servo Control Status
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11.4.4.1. ConveyStop Status

Register Name / Assembled
Module Address Address for PLC

Description

Bitwise Value - Read Only:
bit 00 - 04 Reserved

bit 05 = Stop active on another module in Stop Group

M: 4:1700 bit 06 = Stop active due to lost communication
ConveyStop .
E: I.Data [0] connection
Status Word . . . :
4:0019 P: Byte O (Hi) bit 07 = Stop active due to lost PLC connection
Byte 1 (Lo) bit 08 = Reserved

bit 09 = Reserved
bit 10 = Stop active due to Stop Command from PLC
bit 11 - 15 Reserved




11.4.4.2. Sensor Ports

Register Name / Assembled

S
Module Address | Address for PLC Edagidleli

Bitwise Value - Read Onl
M: 4:1701 bit 00 = Left Sensor Port - Aux I/O (M8 Pin 2)
Sensor Port E'.I I.Data (1] bit 02 = Right Sensor Port - Aux I/0 (M8 Pin 2)
Inputs P: B te 2 (Hi) bit 04 = Left Sensor Port - Sensor Signal (M8 Pin 4)
4:0035 ' Byte 3 (Lo) bit 06 = Right Sensor Port - Sensor Signal (M8 Pin 4)
y bit 15 = 2 sec on / 2 sec off heartbeat
All other bits Reserved
M: 4:1702 .
Bitwise Value - R nl
Sensor Detect E: I.Data [2] . o .
) bit 0 = Device is connected to Right Sensor Port
4:0036 P: Byte 4 (Hi) ) L
bit 1 = Device is connected to Left Sensor Port
Byte 5 (Lo)
M: 4:1703
Value in mV of Module Power Suppl
Module Voltage | E: l.Data [3] PPl
4:0024 P: Byte 6 (Hi) Range: 0 to 35000
) ’ Example: 23500 = 23.5 \olts
Byte 7 (Lo) p

* The electrical logic state of the signal on the Sensor/Control Port pins are bit-wise
exclusive OR (XOR) with the bits set in the Sensor Port Input Signal Condition
Mask register to arrive at the bit values seen in the Sensor Port Inputs register.
This allows the PLC programmer to control whether an electrically energized
condition results in a logical 1 or a logical 0 in the Sensor Port Inputs register.
This same relationship is also mirrored by the state of the input’s corresponding
LED indicator




11.4.4.3. Left Motor Status

Register Name /

Module Address Assembled Address for PLC Description
M: 4:1704
Left Motor E: .Data [4] Integer Value in mA for the current the motor is
Current P: E;yte 8 (Hi) drawing
4:0055 ' Example: 1900 = 1.9 Amps
Byte 9 (Lo) P p
M: 4:1705
Left Motor E: .Data [5] Integer value in Hz for the electrical frequency
Frequency P: E;yte 10 (Hi) the motor is running
4:0056 ' E. le: 300 = 300 H
Byte 11 (Lo) xampie z
M: 4:1706
Left Motor E: .Data [6] High Byte / Low Byte of temperatures in °C
Temperature P: B te 12 (Hi) High Byte = Motor temperature
4:0057 el Low Byte = Module temperature

Byte 13 (Lo)

Left Motor Status
4:0058

M: 4:1707

E: I.Data [7]

P: Byte 14 (Hi)
Byte 15 (Lo)

Bitwise Value - Read Only:
bit 0 = Motor Rotation Status

bit 1 = Motor Rotation Status
bit 2 = Port in Digital Mode
bit 3 = Reserved

bit 4 = Reserved

bit 5 = Board Overheat

bit 6 = Over-voltage

bit 7 = Low Voltage

bit 8 = Over-heated

bit 9 = Over-current

bit 10 = Short Circuit

bit 11 = Motor Not Connected
bit 12 = Overloaded

bit 13 = Stalled

bit 14 = Sensor Error

bit 15 = Motor Not Used

Left Motor Real
Speed
4:0507

M: 4:1723

E: I.Data [23]

P: Byte 46 (Hi)
Byte 47 (Lo)

Motor Speed and Speed Status
bit 00 thru bit 13 = Numerical value or
current speed
* For MDR value is in mm/sec
* For PGD value is in RPM x 10
bit 14: 1 = Set Speed is above motor’s
maximum speed capability




bit 15: 1 = Set Speed is below motor’s
minimum speed capability

Motor Rotation Status

Bits 0 and 1 are used in combination to provide 4 possible states. The following chart defines
the bit values for these states:

Bit 1 ‘ Bit 0 ‘ Description
0 0 Motor not running, Normal or Servo Braking Mode applied
0 1 Motor running in CCW Direction
1 0 Motor running in CW Direction
1 1 Motor not running and Free Braking Mode applied

Motor Frequency

This contains the current value of the electrical frequency of the motor if it is running. For
Senergy motors, electrical frequency divided by 5 = mechanical frequency. The mechanical
frequency is the number of motor rotations per second. You can use this value along with the
mechanical gear ratio of the gearbox to calculate the actual running motor RPM. Please consult
your Pulseroller catalog for the gear ratio value for the particular part number you are using.

Motor Real Speed

The Ai motor technology encodes the specific motor data into a memory chip inside the motor.
This data is read by the ConveyLinx-Ai Family Controllers. Included in this data are the
mechanical characteristics for the motor including the minimum and maximum speed settings.
You can enter values in the speed reference registers that are outside the allowable range for
the connected motor. If you enter a value greater than the maximum; the speed will be set to
the maximum. If you enter a value lower than the minimum, the speed will be set to the
minimum.

For the Motor Real Speed input registers, you can know if the value entered in the Speed
Reference register is outside the allowable range by monitoring bits 14 and 15 of these
registers.



Numerical Value of current motor speed

l15]14]13|12][11|10] 98|76 |5]a[3]2]1]0]

Bit 14 is set when the Set
Speed Referenceis greater
than the maximum

Bit 15is set when the Set
Speed Referenceis less

than the minimum
allowable speed of the
roller/PGD

allowable speed of the
roller/PGD

An Example

For example, let's say we have an MDR whose maximum speed is 1.34 m/s. At this speed, the
value in the Real Speed input register will show a decimal value very close or equal to 1340
(which is the speed in mm/s).

MSB LSB

1514|113 (1211|110 9 | 8 |7 | 6| 5| 4|3 |2]|1|0
0o JojJolo]Jof[1]o]1|lo]of[1]1]1|1]o0o/fou0

0000010100111100 = 1340

If we enter a value of 2.0 m/s for the speed reference (value of 2000 in Speed Reference
register) and then run the motor, in the Real Speed input register for that motor you will see a
decimal value very close or equal to 17724. Analyzing this value at the bit level, you will see
that bit 14 is set indicating that the Speed Reference value is above the maximum value.

IMSE LSB
15(/14\13 |12 |11|10| 9 | 8|7 |6 |5 |4 |3|2|1]0
oN 2 o ool 1]o|l1{o]lo]1]21]1]1]0o]o0

L J
\

100010100111100 =17724

If you strip off bit 14 from this value, the remaining decimal value (i.e. the binary value of bits



0 thru 13) will be very close or equal to 1340; which is the maximum speed allowed for the
MDR. Similarly, if the Speed Reference value entered is below the minimum value, bit 15 will be
set in the motor’s Real Speed register. Stripping out bit 15, the binary value of bits 0 thru 13
will indicate a value very close or equal to the motor’'s minimum allowed speed.

MSB LSB
15 (14 (13 |12 |11 |10 9 8 7 6 | 5| 4 3 2 1 0

|

XX00010100111100 = 1340



11.4.4.4. Right Motor Status

Register Name / Assembled Descriotion
Module Address Address for PLC P
M: 4:1708
Right Motor . . .
Current E: I.Data [8] Integer Value in mA for the current the motor is drawing
P: Byte 16 (Hi) Example: 1900 = 1.9 Amps
4:0079
Byte 17 (Lo)
M: 4:1709
Right Motor E: .Data [9] Integer value in Hz for the electrical frequency the motor
Frequency C ) is running
P: Byte 18 (Hi)
4:0080 Example: 300 = 300 Hz
Byte 19 (Lo) p
Right Motor M: 4:1710 High Byte / Low Byte of temperatures in °C
E: I.Data [10]
Temperature . )
4:0081 P: Byte 20 (Hi) High Byte = Motor temperature
' Byte 21 (Lo) Low Byte = Module temperature
Bitwise Value - Read Only:
bit 0 = Motor Rotation Status
bit 1 = Motor Rotation Status
bit 2 = Port in Digital Mode
bit 3 = Reserved
bit 4 = Reserved
| M: 4:1711 b!t 5 = Board Overheat
Right Motor E: O.Data [11] bit 6 = Over-voltage
Status P: B'te 22 (Hi) bit 7 = Low Voltage
4:0082 it bit 8 = Over-heated

Byte 23 (Lo)

bit 9 = Over-current

bit 10 = Short Circuit

bit 11 = Motor Not Connected
bit 12 = Overloaded

bit 13 = Stalled

bit 14 = Sensor Error

bit 15 = Motor Not Used

Right Motor Real
Speed
4:0508

M: 4:1724

E: I.Data [24]

P: Byte 48 (Hi)
Byte 49 (Lo)

Motor Speed and Speed Status
bit 00 thru bit 13 = Numerical value or current speed
* For MDR value is in mm/sec
* For PGD value is in RPM x 10
bit 14: 1 = Set Speed is above motor's maximum
speed capability
bit 15: 1 = Set Speed is below motor’'s minimum speed
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capability

Motor Rotation Status

Motor Frequency

Motor Real Speed
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11.4.4.5. Motor Ports Digital Status

Register Name /
Module Address

Assembled
Address for PLC

Description

Left Motor Port
Digital 1/0O Status
4:0060

M: 4:1712

E: I.Data [12]

P: Byte 24 (Hi)
Byte 25 (Lo)

Right Motor Port
Digital 1/0O Status
4:0084

M: 4:1713

E: I.Data [13]

P: Byte 26 (Hi)
Byte 27 (Lo)

Bitwise Value - Read Only:

bit 12 = Short Circuit Error on one or more outputs
bit 14 = Over Current - More than 1A detected on one
or more outputs

How to Use Motor Ports as Digital Outputs



11.4.4.6. Upstream / Downstream Status &

Tracking

Register Name /
Module Address

Address for PLC

Assembled

Description

Byte 37 (Lo)

Upstream Module M: 4:1714 Interger Value of Low or High Byte:
Status E: I.Data [14]
4:0134 P: Byte 28 (Hi) 0x01 = Zone sensor clear and motor stopped
Byte 29 (Lo) 0x02 = Zone sensor clear, motor running, accepting
from upstream zone
M: 4:1715 0x04 = Zone sensor blocked, motor running,
Downstream E: .Data [15] discharging
Module Status P: Byte 30 (Hi) to downstream zone
4:0232 Byte 31 (Lo) 0x05 = Zone sensor blocked and motor stopped
0x06 = Busy (state during ConveyStop active mode)
Current Tracking M: 4:1716 | N
Word 1 for E: .Data [16] Value = Tracking data word #1 (16-bit integer) for the
Adjacent P: Byte 32 (Hi) Carton that has just discharged from the module adjacent
Upstream Module Byte 33 (Lo) to this local module
4:0139
Current Tracking M: 4:1717 . N
Word 2 for E: .Data [17] Value = Tracking data word #2 (16-bit integer) for the
Adjacent P: Byte 34 (Hi) Carton that has just discharged from the module adjacent
Upstream Module Byte 35 (Lo) to this local module
4:0140
M: 4:1718
Reserved E: I.Data [18] Used for Reset Protection connection
P: Byte 36 (Hi) See topic Assemblies with Reset Protection for details

Understanding Adjacent Modules

These registers only contain meaningful data if the ConveyLinx connections between upstream
and/or downstream modules are preserved when placing the local module into PLC I/O mode

from within EasyRoll. If connections are cleared in EasyRoll, these registers will not contain any
pertinent data and will not be updated by adjacent modules. Learn about clearing connections.




11.4.4.7. Servo Control Status

Register Name / Assembled Descriotion
Module Address Address for PLC >
Left Motor Servo M: 4:1719 , , . .
Position E: I.Data [19] Signed integer value that indicates the current position of
4:0062 P: Byte 38 (Hi) the Left Motor in relation to its “0” position
' Byte 39 (Lo)
M: 4:1720
Right Motor S
'9 Posoitci)c:n erve E: I.Data [20] Signed integer value that indicates the current position of
4:0086 P: Byte 40 (Hi) the Right Motor in relation to its “0” position
' Byte 41 (Lo)
Left Motor Servo M: 4:1721 Bit 0: Servo Command Status
Status E: |.Data [21] 1 = Last Servo Run Command Complete
P: Byte 42 (Hi) 0 = Servo Command in Process
4:0011
Byte 43 (Lo)
Bit 1: Servo Reset Status
Right Motor Servo M: 4:1722 Echoes state of Motor Servo Command bit 0
Status E: I.Data [22]
4:0016 P: Byte 44 (Hi) Bit 2: Servo Command Status

Byte 45 (Lo)

Echoes state of Motor Servo Command bit 1

See Servo Move example
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11.4.5. PLC Outputs for PLC I/O Mode

ConveyStop Command & Clear Motor Error
Motor & Control Port Digital Output

Left Motor Control

Right Motor Control

Set Status & Tracking

Set Sensor Port Input Mask

Servo Control
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11.4.5.1. ConveyStop Command & Clear
Motor Error

Assembled e
Description

Register Name /
Module Address Address for PLC

Integer Value
0= No Command
1 = Command local module’s Stop Group to

go to Stopped State
2 = Command local module’s Stop Group to

Clear Stopped State

Convevsto M: 4:1800
YStoP 1 e 5 Data [0]
Command Word .
4:0020 P: Byte 0 (Hi)
) Byte 1 (Lo)

M: 4:181
816 Logical 1 or Q:

Clear Motor Error | E: O.Data [16] 1 = send reset command
4:0022 P: Byte 32 (Hi) 0 _ clear reset command
Byte 33 (Lo) -

Learn more about Clear Motor Error




11.4.5.2. Motor & Sensor Port Digital

Output

Register Name /

Module Address

Assembled
Address for PLC

Description

Bitwise values
bit 00 = Reserved

Set Left Motor M: 4:1801 bit 01 = Energize Motor Port Pin 4
Port Digital E: O.Data [1] bit 02 = Energize Motor Port Pin 3
Control P: Byte 2 (Hi) bit 03 thru bit 14 = Reserved
4:0060 Byte 3 (Lo) bit 15 = Digital Output Enable
0 = Use Port as Motor Control
1 = Use Port as Digital Outputs
Bitwise values
bit 00 = Reserved
Set Right Motor | M: 4:1802 bit 01 = Energize Motor Port Pin 2
Port Digital E: O.Data [2] bit 02 = Energize Motor Port Pin 3
Control P: Byte 4 (Hi) bit 03 thru bit 14 = Reserved
4.0084 Byte 5 (Lo) bit 15 = Digital Output Enable
0 = Use Port as Motor Control
1 = Use Port as Digital Outputs
Bitwise Values
bit 00: 1 = Left Pin 2 ON, 0 = Left Pin 2 OFF
Sensor Port M: 4:1803 b?t 01:1 = R.ight Pin 2 ON, 0 = Right Pin 2 OFF
Digital Output E: O.Data [3] b!t 02 thru bit 04 = Resgrved
. bit 05: 1 = Enable Left Pin 2 as Output, 0 = Enable Left
Control P: Byte 6 (Hi) Pin 2 as Input
4:0037 Byte 7 (Lo)

bit 06: 1 = Enable Right Pin 2 as Output, 0 = Enable
Right Pin 2 as Input
All other bits reserved

Learn more about using Motor Ports for Digital Outputs




11.4.5.3. Left Motor Control

Register Name /
Module Address

Assembled

Address for PLC

Description

Bit O:

:4:1804 1=R
Left Motor Run / 80 un Command
: O.Data [4] 0 = Stop Command
Reverse . ,
4:0260 : Byte 8 (Hi) Bit 8:
' Byte 9 (Lo) 0 = Run in Configured Direction
1 = Run opposite of Configured Direction
Integer Value:
: 4:1805 1 = Use Standard Brake Method
Left Motor Brake
Method : O.Data [5] 2 = Use Free Coast Brake Method
4:0261 : Byte 10 (Hi) 3 = Use Servo Brake Method

Byte 11 (Lo)

4 = Use Continuous Torque
0 = Remain at last configured or last value entered

Left Motor Slave
Mode
4:0262

:4:1806
: O.Data [6]
: Byte 12 (Hi)

Byte 13 (Lo)

Integer Value:

0 = Ignore

1 = Slave Mode OFF - Left motor independently
controlled from Right

2 = Slave Mode ON - Left motor mirrors Right motor
control

3 = Slave Mode ON - Left motor runs in opposite
direction of Right motor

Left Motor Speed :4:1810 Integer Value
: O.Data [10] For MDR value is in mm/s
Reference . o
4:0040 : Byte 20 (Hi) For PGD value is in RPM X 10
Byte 21 (Lo) 0 = Remain at last non zero value entered
Left Motor :';_'[1,::;[12] Integer Value
Acceleration : Byte 24 (Hi) For MDR value is in mm
4:0043 Byte 25 (Lo) For PGD value is in motor pulses
Left Motor -4:1813 Deceleration Range: 0 to 10000 (Both MDR and PGD)
Deceleration + 0.Data [13] Acceleration Range: 30 to 10000 (Both MDR and PGD)
4:0044 : Byte 26 (Hi) 0 = Remain at last non-zero value entered

Byte 27 (Lo)




11.4.5.4. Right Motor Control

Register Name /
Module Address

Assembled

Address for PLC

Description

Right Motor Run /
Reverse
4:0270

: 4:1807
: O.Data [7]
: Byte 14 (Hi)

Byte 15 (Lo)

Bit O:
1 = Run Command
0 = Stop Command
Bit 8:
0 = Run in Configured Direction
1 = Run opposite of Configured Direction

Right Motor Brake
Method
4:0271

:4:1808
: O.Data [8]
: Byte 16 (Hi)

Byte 17 (Lo)

Integer Value:
1 = Use Standard Brake Method

2 = Use Free Coast Brake Method

3 = Use Servo Brake Method

4 = Use Continuous Torque

0 = Remain at last configured or last value entered

Integer Value:
0 = Ignore

Byte 31 (Lo)

, :4:1809 1 = Slave Mode OFF - Right motor independently
Right Motor Slave
Mode : O.Data [9] controlled from Left
4:0272 : Byte 18 (Hi) 2 = Slave Mode ON - Right motor mirrors Left motor
' Byte 19 (Lo) control
3 = Slave Mode ON - Right motor runs in opposite
direction of Left motor
. : 4:1811 Integer Value
Right Motor nlegervalle ..
: O.Data [11] For MDR value is in mm/s
Speed Reference . o
4:0064 : Byte 22 (Hi) For PGD value is in RPM X 10
' Byte 23 (Lo) 0 = Remain at last non zero value entered
. :4:1814
Right MoFor . 0.Data [14] Integer Value
Acceleration . Byte 28 (Hi) For MDR value is in mm
4:0067 Byte 29 (Lo) For PGD value is in motor pulses
Right Motor - 4:1815 Deceleration Range: 0 to 10000 (Both MDR and PGD)
Deceleration + 0.Data [15] Acceleration Range: 30 to 10000 (Both MDR and PGD)
4-:0068 : Byte 30 (Hi) 0 = Remain at last non-zero value entered




11.4.5.5. Set Status & Tracking

Register Name /
Module Address

Assembled

Address for PLC

Description

Set Status to
Downstream
Module
4:0196

:4:1817
: O.Data [17]
: Byte 34 (Hi)

Byte 35 (Lo)

Used to write this module’s ZPA Status to its neighboring
Downstream m le:

4 = Instruct Downstream module to “wake-up” and
run its most upstream zone

1 = Instructs Downstream module that carton has
exited local zone and to accept any tracking data
written in Set Discharge Tracking Word 1 / Word 2
registers when carton arrives

Set Status to
Upstream Module
4:0116

:4:1818
: O.Data [18]
: Byte 36 (Hi)

Byte 37 (Lo)

Used to write this module’s ZPA Status to its neighboring
Upstream module:

5 = Instructs Upstream module’s discharge zone to
accumulate and hold any carton that arrives at its
discharge zone.

1 = Instructs Upstream module’s discharge zone to
release any carton that arrives at its discharge zone

Byte 45 (Lo)

:4:1820
Set Discharge
. J  0.Data [20]
Tracking Word 1 ] ,
4:0201 : Byte 40 (Hi) Only used when local PLC I/0 Mode module needs to pass
Byte 41 (Lo) tracking data to a downstream connected ConveyLinx-Ai
.4 Family Controllers. Used in conjunction with Set Status to
. :4:1821
Set I?lscharge . 0.Data [21] Downstream Module register
Tracking Word 2 .
4:0202 : Byte 42 (Hi)
' Byte 43 (Lo)
:4:1822
Reserved : O.Data [22]
: Byte 44 (Hi)

* For registers involving status and tracking to upstream or downstream modules
that are in ZPA mode, the connections must NOT be cleared when placing this
module into PLC I/O mode from within EasyRoll. Learn more about Clearing

Connection Options
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11.4.5.6. Set Sensor Port Input Mask

Register Name / Assembled

S
Module Address | Address for PLC éscription

Bitwise Value:

Sensor Port Input | M: 4:1819 bit 00 = Left Sensor Port - Aux 1/O (M8 Pin 2)
Signal Condition | E: O.Data [19] bit 02 = Right Sensor Port - Aux I/O (M8 Pin 2)
Mask P: Byte 38 (Hi) bit 04 = Left Sensor Port - Sensor Signal (M8 Pin 4)
4:0034 Byte 39 (Lo) bit 06 = Right Sensor Port - Sensor Signal (M8 Pin 4)

All other bits reserved

How Input signals are conditioned in ZPA Mode

For a module in standard ZPA mode, the Auto-Configuration procedure sets values in this
register to allow the module to correctly display the Sensor Port’s LEDs to facilitate diagnostics.
This is done, for example, to make visual LED diagnostics the same for “zone blocked”
regardless of the sensor type.

For example, suppose the zone photo sensors used are “Light Operate, Normally Open”. This
means that the sensor’s output is energizing the Sensor Port input pin 4 when the zone is clear.
The module’s Sensor Port LED indicator for pin 4 (green) should illuminate when the zone is
blocked; so the Auto-Configuration procedure sets a bit in the Sensor Port Input Signal
Condition Mask register to correspond to the pin 4 signal on the appropriate sensor port. If the
sensor is electrically opposite such that its output energizes pin 4 of the sensor port when the
zone is blocked, then the bit corresponding to pin 4 for this sensor port is clear such that the
sensor port’s LED illuminates green when pin 4 is energized.

How Input signals are conditioned in PLC I/O Mode

When a module is placed in PLC I/O mode; the Sensor Port Input Signal Condition Mask register
is cleared of the values set during the Auto-Configure procedure. The Sensor Port Input Signal
Condition Mask register is made available for PLC I/O mode Sensor Port inputs to give the PLC
programmer the same flexibility for configuring which electrical state (on or off) of the input
will cause a logical 1 to appear in the Sensor Port Inputs register and illuminate the pin’s
corresponding LED. By setting or clearing the corresponding bit for a given port’'s pin 3 or 4
signal, the PLC programmer can determine which physical state (on or off) of the input signal
will cause its corresponding pin’s bit in the Sensor Port Inputs register to be set and its
corresponding LED to illuminate. The following are two examples that show the bit patterns
and signals for one of the module’s inputs. The same pattern applies to all available inputs:

Example: Right Sensor Port - Pin 4 Signal
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. e Sensor Port
, ) Sensor Port Input Signal Condition )
Electrical Signal , , Inputs Register LED State
Mask Register bit 6 ,
bit 6
OFF 0 0 Green = OFF
ON 0 1 Green = ON
OFF 1 1 Green = ON
ON 1 0 Green = OFF

Example: Left Sensor Port - Pin 2 Signal

. e Sensor Port
, ) Sensor Port Input Signal Condition )
Electrical Signal , , Inputs Register LED State
Mask Register bit 0 ,
bit 0
OFF 0 0 Red = OFF
ON 0 1 Red = ON
OFF 1 1 Red = ON
ON 1 0 Red = OFF

! Be careful when changing the Sensor Port Input Signal Condition Mask in
your Ethernet I/P PLC program. The input bit values in the Sensor Port Inputs
register can show unexpected or opposite values from expected until the PLC
has updated the Sensor Port Input Signal Condition Mask data. This update

could take several program scans depending upon the Ethernet I/P RPI
settings. Take care to be sure that the Sensor Port Input Signal Condition
Mask data is written to the module before acting on any input values in the
Sensor Port Inputs register
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11.4.5.7. Servo Control

Register Name / Assembled Description
Module Address Address for PLC :
M: 4:1824
Left Motor Servo | - bata [24] Bit 0: Reset Command
Command Word |, Byte 48 (Hi) 1 = Set Current Servo Position Value to “0”
4:0009
Byte 49 (Lo)
Bit 1: Servo Run Command
Right Motor Servo M: 4:1826 1 = Run in Motor from current position value to set
Command Word | E ©-Data [26] position value in Left Motor Servo Command
4-:0014 P: Byte 52 (Hi) Value Register
' Byte 53 (Lo)
Left Motor Servo M: 4:1823
c d Val E: O.Data [23]
ommand Value Byte 46 (Hi) Signed integer value of the position to move to on the
4:0008 Byte 47 (Lo) next Servo Run Command
Right Motor Servo M: 4:1825 Valid values are from -32767 to +32767

E: O.Data [25]
P: Byte 50 (Hi)
Byte 51 (Lo)

Command Value Value in mm for MDR and in pulses for PGD

4:0013

! Forthe ConveyLinx-Ai2 module, Servo Motor Control requires firmware 4.14 or

later

* The Servo Motor Control function utilizes the existing motor speed, acceleration,
and deceleration registers. The existing starting, stopping, and direction control
registers are not used and these functions are incorporated into the Servo
Control registers

Page 313 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

11.4.5.7.1. Servo Control Example

For our example, we want to perform the following cycle using PLC control of the Left MDR on
an ConveyLinx-Ai Family Controllers:

» Establish a zero or home position by external input to the module form a PLC (sensor or
operator button)

* Rotate in the CCW direction for 7000 mm at a speed of 0.8 m/s with acceleration ramp of
100 mm and a deceleration ramp of 50 mm

* Rotate the CW direction for 9000 mm at a speed of 1.0 m/s with acceleration ramp of 50
mm and a deceleration ramp of 10 mm.

* Rotate CCW back to the zero or home position at a speed of 0.8 m/s with acceleration
ramp of 50 mm and a deceleration ramp of 10 mm.

* Wait for a cycle dwell time of 4 seconds and then repeat the rotation cycles

Rotation from 0 to a positive value always causes rotation in CCW direction and
rotation from O to a negative value always causes rotation in CW direction. Servo

Motor Control ignores the CW/CCW direction setting in EasyRoll and/or any
configured or default direction that may exist in the ConveyLinx-Ai Family
Controllers’s configuration

Define PLC Tags

Tag Name ‘ Data Type ‘ Assembly Register (/bit)
ZERO Boolean Left Servo Command Word - bit 0

ZERO_ACK Boolean Left Motor Servo Status - bit 1

RUN Boolean Left Servo Command Word - bit 1

READY Boolean Left Motor Servo Status - bit 0

POSITION Integer Left Servo Command Pulses
SPEED Integer Left Motor Speed Reference
ACCEL Integer Left Motor Acceleration Ramp
DECEL Integer Left Motor Deceleration Ramp

Sequence of Operation

Step #1: Upon external signal from sensor or button, set ZERO bit to establish zero or “home”
position. When PLC sees that the ZERO_ACK bit is set, then the PLC resets the ZERO bit.
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Step #2: To make the first rotation, we need write the speed, ramp values, and distance to
rotate to the appropriate registers:

* Write 800 to SPEED

* Write 100 to ACCEL

* Write 50 to DECEL

* Write 7000 to POSITION

Step #3: If READY is reset, then the PLC can set the RUN bit to begin the rotation. When the
rotation is complete, the module sets the READY bit. This will be the signal to the PLC to reset
the RUN bit. Once the module sees that the RUN bit has been reset, it will reset the READY bit.

Step #4: For the second rotation, we need to write the speed and ramp values to the
appropriate registers:

e Write 1000 to SPEED
 Write 50 to ACCEL
e Write 10 to DECEL

Because we want to rotate in the opposite direction, we need to determine the new location
based upon the zero or “home” position. In this case, we know we went 7000 mm “forward”
and we want to move 9000 mm “backward”. The position we want to end up is 7000-9000 =
-2000.

* Write -2000 to POSITION
Step #5: Repeat Step #4
Step #6: For the 3rd rotation, we keep the ramp values from the 2nd rotation, but we need to
set the speed and the position to rotate. In this case we want to go to the zero or “home

position.

e Write 800 to SPEED
e Write 0 to POSITION

Step #7: Repeat Step #4

PLC Ladder Diagram
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ZERO THE LEFT MOTOR POSITION FROM EXTERNAL SIGNAL
READY ZERO
External_Reset <ERSC_1:|.Data[21].0> <ERSC_1:0.Data[24].0> External_Reset
0 [ L
ZERO_ACK
<ERSC_1:0.Data[24].0> <ERSC_1:l.Data[21].1> <ERSC_1:0.Data[24].0> Zero_Complete
1 1t JE u L
PERFORM FIRST ROTATION
READY
Zero_Complete  Cycle_Step_1 Cycle_Step_2 Cycle_Step_3 Cycle_Step_4 <ERSC_1:l.Data[21].0> MOV——
2 ! ! / E Move
Source 7000
Dest POSITION
<ERSC_1:0.Data[23]>|
-2000+
MOV-
Move
Source 800
Dest SPEED
<ERSC_1:0.Data[10]>|
1000«
MOV——————
Move
Source 100
Dest ACCEL
<ERSC_1:0.Data[12]>|
50«
MOV—————,
Move
Source 50
Dest DECEL
<ERSC_1:0.Data[13]>|
10«
<ERSC_1:0.Data[24].1>
L
Cycle_Step_1
L
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ACKNOWLEDGE FIRST ROTATION AS COMPLETE

RUN
Zero_Complete  Cycle_Step_1 <ERSC_1:0.Data[24].1> <ERSC_1:I.Data[21].0> Cycle_Step_1 <ERSC_1:0.Data[24].1> Cycle_Step_2
1L JLC J1C JC U U L
1 C 1 C 1 C 1 C
PERFORM 2nd ROTATION
READY
Zero_Complete  Cycle_Step_2 <ERSC_1:l.Data[21].0> ——MOV——— —MOV-
3 F e VA Move Move
Source -2000 Source 50
Dest POSITION Dest ACCEL
<ERSC_1:0.Data[23]>| <ERSC_1:0.Data[12]>|
-2000« 50«
MOV- MOV-
Move Move
Source 1000 Source 10
Dest SPEED Dest DECEL
<ERSC_1:0.Data[10]>| <ERSC_1:0.Data[13]>|
1000+« 10«
RUN
<ERSC_1:0.Data[24].1>
L
ACKNOWLEDGE 2ND ROTATION AS COMPLETE
RUN READY RUN
Zero_Complete  Cycle_Step_2 <ERSC_1:0.Data[24].1> <ERSC_1:I.Data[21].0> Cycle_Step_2 Cycle_Step_3 <ERSC_1:0.Data[24].1>
1 E TE 1E 1C U | U
1 C 1 C 1 C 1 C
PERFORM 3rd ROTATION
READY
Zero_Complete  Cycle_Step_3 <ERSC_1:l.Data[21].0> ———MOV—— ——MOV-
5 E e e P Move Move
Source ] Source 50
Dest POSITION Dest ACCEL
<ERSC_1:0.Data[23]>| <ERSC_1:0.Data[12]>|
-2000+ 50«
MOV————— ——MOV-
Move Move
Source 800 Source 10
Dest SPEED Dest DECEL
<ERSC_1:0.Data[10]>| <ERSC_1:0.Data[13]>|
1000« 10«
RUN
<ERSC_1:0.Data[24].1>
L




(End)

ACKNOWLEDGE 3RD ROTATION AS COMPLETE

RUN RUN
Zero_Complete  Cycle_Step_3 <ERSC_1:0.Data[24].1> <ERSC_1:I.Data[21].0> <ERSC_1:0.Data[24].1> Cycle_Step_3 Cycle_Step_4
1 E TE 1E J1C U U L
10 10 10 1 C

HOLD FOR 4 SECOND DUTY CYCLE
Zero_Complete  Cycle_Step_4  Cycle_Delay.DN
I E I E ==

TON-

1k 1k =l=

Cycle_Delay.DN
1 E

Timer On Delay

Timer Cycle_Delay

Preset
Accum

CEND>—

4000« (DN )>—
Qe

Cycle_Step_4
0]

1 C

EXTERNAL SIGNAL TO STOP CYCLE ALTOGETHER

Zero_Complete  External_Stop Zero_Complete  External_Stop  Cycle_Step_1 Cycle_Step_2
1 C U U

Cycle_Step_3  Cycle_Step_4
U U

RUN

<ERSC_1:0.Data[24].1>
U

1 E
1k 1k U U




11.4.6. Reduced Size PLC I/0 Mode
Assemblies

For some PLC controllers, the data size footprint required for a given assembly can be a limiting
factor on how many devices can connect to a given controller. ConveyLinx includes input/
output assemblies with fewer registers that contain basic functions in applications where the
full functionality of the PLC I/O Mode Assemblies is not required. The Reduced Size Assemblies
provide basic I/O and motor control while removing the interfaces for servo moves, upstream/
downstream data, tracking data, etc.

PLC I/0 Mode Inputs to PLC

Assembled | Assembled | Assembled

Module
Addr:ss Register Name Modbus EIP Profinet
Address Address Address
Byte O (Hi
4:0035 | Sensor & Control Port Inputs 4:2700 | 1.patago; | BYt€ O (H)
Byte 1 (Lo)
Byte 2 (Hi)
4:0036 | S Detect 4:2701 |.Data [1
ensor Detec [1] Byte 3 (Lo)
Byte 4 (Hi
4:0057 | Left Motor Temperature 4:2702 |.Data [2] y (Hi)
Byte 5 (Lo)
Byte 6 (Hi
4:0058 | Left Motor Status 4:2703 | Lpata[3y | BYte©(H)
Byte 7 (Lo)
Byte 8 (Hi
4:0081 | Right Motor Temperature 4:2704 | 1.Datara | BY'E 8 (H)
Byte 9 (Lo)
, Byte 10 (Hi)
4:0082 | Right Motor Stat 4:2705 |.Data [5
ig otor Status [5] Byte 11 (Lo)
Byte 12 (Hi
4:0060 | Left Motor Port Digital 10 Status 4:2706 | 1.Datae) | BY¥ 12 (HD
Byte 13 (Lo)
Byte 14 (Hi
4:0084 | Right Motor Port Digital 1/0 Status 4:2707 | 1.patar7 | BYt® 14 (HD)
Byte 15 (Lo)
Byte 16 (Hi)
R d 4:2708 |.Data [8
eserve ata [8] Byte 17 (Lo)
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Module Assembled | Assembled | Assembled
Address Register Name Modbus EIP Profinet
Address Address Address
Byte O (Hi
4:0060 | Set Left Motor Port Digital Control 4:2800 O.Data [0] yte 0 (Hi)
Byte 1 (Lo)
Byte 2 (Hi
4:0084 | Set Right Motor Port Digital Control 4:2801 |o.patary| BYte?2H)
Byte 3 (Lo)
Byte 4 (Hi
4:0037 | Control Port Digital Output Control 4:2802 | O.pata2]| BYte4(H)
Byte 5 (Lo)
Byte 6 (Hi
4:0260 | Left Motor Run / Reverse 4:2803 | 0.pata[3y| BYt€©(H)
Byte 7 (Lo)
Byt Hi
4:0270 | Right Motor Run / Reverse 4:2804 O.Data [4] yte 8 (Hi)
Byte 9 (Lo)
Byte 10 (Hi
4:0040 | Left Motor Speed Reference 4:2805 O.Data [5] yte (Hi)
Byte 11 (Lo)
Byte 12 (Hi
4:0064 | Right Motor Speed Reference 4:2806 O.Data [6] yte (Hi)
Byte 13 (Lo)
Byte 14 (Hi)
4:0022 | Clear Motor Error 4:2807 O.Data [7
171 Byte 15 (Lo)
Byte 16 (Hi
Reserved 4:2808 | O.Data ]| BYt® 16 (H)

Byte 17 (Lo)
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11.5. Conveylogix Interface

ConveyLinx-Ai Family Controllerss in PLC I/O mode allow for download of a user program
generated with the ConveylLogix programming tool. There may be instances when you would
like for an external PLC to be able to interface with an ConveyLinx-Ai Family Controllers that is
running a ConveylLogix program.

* With ConveylLogix, because a custom user generated program is running in the
ConveyLinx-Ai Family Controllers, the previously defined existing Assemblies for
ZPA and PLO I/O modes are no longer valid and if used, could produce
unexpected results

When using ConveylLogix programming software version 2.2 and later, the environment
provides predefined controlled input and output register tags that can be used by the
programmer to interface with an external PLC. The Assemblies described in this section are
those that the external PLC would connect and use to access the data in the ConveyLogix
program.

This data is divided into 16 Integer Input words and 16 Integer output words. It is left to the
ConveylLogix programmer and the PLC programmer to utilize as much or as little of these data
blocks as needed for their particular application.



11.5.1. ConveyLogix Assembly Inputs to

PLC

Conveylogix
Controller Tag

Ethernet I/P Tag

Modbus PLC
Holding Register

Profinet I/O Byte Offset

ToPLCArray [0] E: 1.Data [0] M: 4:13100 P: Byte 0 (Hi) Byte 1 (Lo)
ToPLCArray [1] E: I.Data [1] M: 4:13101 P: Byte 2 (Hi) Byte 3 (Lo)
ToPLCArray [2] E: I.Data [2] M: 4:13102 P: Byte 4 (Hi) Byte 5 (Lo)
ToPLCArray [3] E: I.Data [3] M: 4:13103 P: Byte 6 (Hi) Byte 7 (Lo)
ToPLCArray [4] E: 1.Data [4] M: 4:13104 P: Byte 8 (Hi) Byte 9 (Lo)
ToPLCArray [5] E: I.Data [5] M: 4:13105 P: Byte 10 (Hi) Byte 11 (Lo)
ToPLCArray [6] E: I.Data [6] M: 4:13106 P: Byte 12 (Hi) Byte 13 (Lo)
ToPLCArray [7] E: I.Data [7] M: 4:13107 P: Byte 14 (Hi) Byte 15 (Lo)
ToPLCArray [8] E: 1.Data [8] M: 4:13108 P: Byte 16 (Hi) Byte 17 (Lo)
ToPLCArray [9] E: I.Data [9] M: 4:13109 P: Byte 18 (Hi) Byte 19 (Lo)
ToPLCArray [10] E: I.Data [10] M: 4:13110 P: Byte 20 (Hi) Byte 21 (Lo)
ToPLCArray [11] E: I.Data [11] M: 4:13111 P: Byte 22 (Hi) Byte 23 (Lo)
ToPLCArray [12] E: I.Data [12] M: 4:13112 P: Byte 24 (Hi) Byte 25 (Lo)
ToPLCArray [13] E: I.Data [13] M: 4:13113 P: Byte 26 (Hi) Byte 27 (Lo)
ToPLCArray [14] E: I.Data [14] M: 4:13114 P: Byte 28 (Hi) Byte 29 (Lo)
ToPLCArray [15] E: I.Data [15] M: 4:13115 P: Byte 30 (Hi) Byte 31 (Lo)




11.5.2. ConveyLogix Assembly Outputs
from PLC

ConveylLogix Modbus PLC :
Eth t I/P T Profinet I/O Byte Offset

Controller Tag ernet I/P Tag Holding Register /O By
FromPLCArray [0] E: O.Data [0] M: 4:13200 P: Byte 0 (Hi) Byte 1 (Lo)
FromPLCArray [1] E: O.Data [1] M: 4:13201 P: Byte 2 (Hi) Byte 3 (Lo)
FromPLCArray [2] E: O.Data [2] M: 4:13202 P: Byte 4 (Hi) Byte 5 (Lo)
FromPLCArray [3] E: O.Data [3] M: 4:13203 P: Byte 6 (Hi) Byte 7 (Lo)
FromPLCArray [4] E: O.Data [4] M: 4:13204 P: Byte 8 (Hi) Byte 9 (Lo)
FromPLCArray [5] E: O.Data [5] M: 4:13205 P: Byte 10 (Hi) Byte 11 (Lo)
FromPLCArray [6] E: O.Data [6] M: 4:13206 P: Byte 12 (Hi) Byte 13 (Lo)
FromPLCArray [7] E: O.Data [7] M: 4:13207 P: Byte 14 (Hi) Byte 15 (Lo)
FromPLCArray [8] E: O.Data [8] M: 4:13208 P: Byte 16 (Hi) Byte 17 (Lo)
FromPLCArray [9] E: O.Data [9] M: 4:13209 P: Byte 18 (Hi) Byte 19 (Lo)

F PLCA

mm[lgl Y | E: o.pata[10] M: 4:13210 P: Byte 20 (Hi) Byte 21 (Lo)

F PLCA

rom[llc] MY | E: o0.pata[11] M: 4:13211 P: Byte 22 (Hi) Byte 23 (Lo)

FromPLCA

rom[12C] MY | E:o0.pata[12] M: 4:13212 P: Byte 24 (Hi) Byte 25 (Lo)

From[Pi‘BC]Array E: O.Data [13] M: 4:13213 P: Byte 26 (Hi) Byte 27 (Lo)

F PLCA

mm[lfl M | E: 0.Data[14] M: 4:13214 P: Byte 28 (Hi) Byte 29 (Lo)

F PLCA

rom[lsc] MY | E: 0.pata[15] M: 4:13215 P: Byte 30 (Hi) Byte 31 (Lo)




11.6. Assemblies with Reset Protection

For control system applications where the Ethernet I/P PLC needs to take specific action to
recover from a loss of communications due to a module that has had its power cycled off and
on; there is an additional set of instances implemented that provides 2 new registers that
allows the PLC to manipulate the function of the module for recovery.

When a ConveylLinx-Ai Family Controllers in ZPA Mode has lost power and then is powered back
up, due to perhaps a system E-stop that disconnects control power, some of the module’s
working register values are reset to 0. Among these are the arrival counters, departure
counters, and the accumulate commands for each configured zone(s) on the module. Upon
power cycle to the ConveyLinx-Ai Family Controllers, if the PLC can establish its full Ethernet I/P
connection prior to the ZPA task becoming fully functional, the preceding PLC programming
examples would still function as expected. However, because PLC Ethernet I/P connection time
is variable and not fixed; a robust control system design cannot count on the PLC establishing
Ethernet I/P connection prior to the ConveyLinx-Ai Family Controllers’s ZPA task commanding
the module as if no PLC was connected. A consequence of this in the previous programming
example is that if a load happens to be accumulated in a PLC controlled zone at the time of
power loss, upon powering back up, the load can release without the PLC commanding it to do
so0. This release could be caused by the PLC logic detecting a change in arrival count and thus
incrementing the release or it could be caused by the fact that the accumulate command is
cleared in the ConveyLinx-Ai Family Controllers due to power cycle and because the PLC has
not established communications to set the accumulate command bit, the module releases the
zone because there is no command present to accumulate.

For ConveyLinx-Ai Family Controllers’s in PLC I/O mode, Reset Protection may not be as much a
concern, however reset protection assemblies are available for PLC I/O mode. Some items such
as current servo position, etc. are reset upon restoration of power and thus the PLC
programmer may want to detect this condition and act accordingly.

* Reset Protection assemblies are used for applications where the ConveyLinx-Ai
Family Controllers remains in a “hold” state until the PLC has established
communications. Otherwise, the register mappings for these assemblies are the
same as their non-protected counterparts.

Please note that the Modbus TCP starting addresses for each assembly with reset

protection is different from their non-protected counterparts.




11.6.1. ZPA Mode Assembly Inputs with
Reset Protection

Module
Address

Register Name

Ethernet I/P Tag

Modbus PLC

Holding
Register

4:0116 Local Status Upstream Zone E: I.Data [0] M: 4:3500
4:0196 Local Status Downstream Zone E: .Data [1] M: 4:3501
4:0106 Arrival Count Local Upstream Zone E: |.Data [2] M: 4:3502
4:0107 Departure Count Local Upstream Zone E: [.Data [3] M: 4:3503
4:0186 Arrival Count Local Downstream Zone E: I.Data [4] M: 4:3504
4:0187 Departure Count Local Downstream Zone E: I.Data [5] M: 4:3505
4:0088 Module Status Word 1 E: I.Data [6] M: 4:3506
4:0089 Module Status Word 2 E: I.Data [7] M: 4:3507
4:0119 Current Upstream Zone Tracking Word 1 E: I.Data [8] M: 4:3508
4:0120 Current Upstream Zone Tracking Word 2 E: I.Data [9] M: 4:3509
4:0199 Current Downstream Zone Tracking Word 1 E: I.Data [10] M: 4:3510
4:0200 Current Downstream Zone Tracking Word 2 E: [.Data [11] M: 4:3511
4:0105 Current Release Count for Upstream Zone E: I.Data [12] M: 4:3512
4:0185 Current Release Count for Downstream Zone E: I.Data [13] M: 4:3513
4:0201 Get Tracking Forward Direction Word 1 E: |.Data [14] M: 4:3514
4:0202 Get Tracking Forward Direction Word 2 E: I.Data [15] M: 4:3515
4:0237 Get Tracking Reverse Direction Word 1 E: I.Data [16] M: 4:3516
4:0238 Get Tracking Reverse Direction Word 2 E: I.Data [17] M: 4:3517
4:0035 Sensor & Control Port Inputs E: I.Data [18] M: 4:3518

N/A Current Module Reset Count E: l.Data [19] M: 4:3519
4:0019 ConveyStop Status E: I.Data [20] M: 4:3520




11.6.2. ZPA Mode Assembly Outputs with
Reset Protection

Module
Address

Register Name

Tag

Modbus PLC
Ethernet I/P u

Holding
Register

: O.Data
4:0132 | Set Local Upstream Zone Tracking Word 1 (0] M: 4:3600
) : O.Data
4:0133 | Set Local Upstream Zone Tracking Word 2 (1] M: 4:3601
) : O.Data
4:0212 | Set Local Downstream Zone Tracking Word 1 (2] M: 4:3602
, : O.Data
4:0213 | Set Local Downstream Zone Tracking Word 2 (3] M: 4:3603
. : O.Data
4:0104 | Accumulation Control for Local Upstream Zone (4] M: 4:3604
. : O.Data
4:0184 | Accumulation Control for Local Downstream Zone (5] M: 4:3605
: O.Dat
4:0040 |Set Left MDR Speed [6]a @ | m:4:3606
: O.Data
4:0064 | Set Right MDR Speed (7] M: 4:3607
i : O.Dat
4:0105 Release and Accumulate on Next Arrival for Local O.Data M: 4:3608
Upstream Zone [8]
4:0185 Release and Accumulate on Next Arrival for Local : O.Data M: 4:3609
Upstream Zone [9]
: O.Dat
4:0134 | Set Status for Upstream Induct [1O]a . M: 4:3610
: O.Data
4:0232 | Set Status for Downstream Discharge [11] M: 4:3611
. . . : O.Data
4:0139 | Set Induct Tracking Forward Direction Word 1 [12] M: 4:3612
. . . : O.Data
4:0140 | Set Induct Tracking Forward Direction Word 2 [13] M: 4:3613




: O.Data

4:0237 | Set Induct Tracking Reverse Direction Word 1 [14] :4:3614
. . . : O.Data
4:0238 | Set Induct Tracking Reverse Direction Word 2 [15] :4:3615
: O.Dat
4:0022 | Clear Motor Error ?16]6‘ . :4:3616
: O.Dat
4:0063 | Set Control Port Outputs [17]51 : :4:3617
: O.Data
N/A Set Module Reset Count (18] :4:3618
: O.Data
4:0020 | ConveyStop Command [19] :4:3619
: O.Data
4:0109 | Clear Sensor Jam Command for Local Upstream Zone [20] :4:3620
: O.Data
4:0189 | Clear Sensor Jam Command for Local Downstream Zone [21] :4:3621
i i i : O.Dat
4:0365 Direction & Accumulation Mode Control for Local O.Data . 4:3622
Upstream Zone [22]
4:0375 Direction & Accumulation Mode Control for Local : O.Data . 4:3623
Downstream Zone [23]
: O.Dat
4:0387 | ConveyMerge Interface ara :4:3624

[24]




11.6.3. Reduced Size ZPA Mode Assemblies
with Reset Protection

Inputs to PLC

Modbus PLC

Register Name Ethe_:::t i Holding

Register

4:0116 |Local Status Upstream Zone E: I.Data [0] M: 4:4900
4:0196 | Local Status Downstream Zone E: I.Data [1] M: 4:4901
4:0106 | Arrival Count Local Upstream Zone E: I.Data [2] M: 4:4902
4:0107 | Departure Count Local Upstream Zone E: I.Data [3] M: 4:4903
4:0186 | Arrival Count Local Downstream Zone E: .Data [4] M: 4:4904
4:0187 | Departure Count Local Downstream Zone E: I.Data [5] M: 4:4905
4:0088 | Module Status Word 1 E: I.Data [6] M: 4:4906
4:0089 | Module Status Word 2 E: I.Data [7] M: 4:4907
4:0105 | Current Release Count for Upstream Zone E: I.Data [8] M: 4:4908
4:0185 | Current Release Count for Downstream Zone E: I.Data [9] M: 4:4909
4:0035 | Sensor & Control Port Inputs E: [.Data [10] | M: 4:4010
N/A Current Module Reset Count E: I.Data [11] | M: 4:4911

Outputs from PLC

Modbus PLC
Module , Ethernet I/P ° u§
Register Name Holding
Address Tag )
Register

4:0104 | Accumulation Control for Local Upstream Zone E: O.Data [0] | M: 4:5000
4:0184 | Accumulation Control for Local Downstream Zone E: O.Data [0] | M: 4:5001
4:0040 | Set Left MDR Speed E: O.Data [2] M: 4:5002
4:0064 | Set Right MDR Speed E: O.Data [3] | M: 4:5003

Release and Accumulate on Next Arrival for Local
4:0105 E: O.Data [4] | M: 4:5004

Upstream Zone




Release and Accumulate on Next Arrival for Local

4:0185 E: O.Data [5] M: 4:5005
Upstream Zone
4:0134 | Set Status for Upstream Induct E: O.Data [6] | M: 4:5006
4:0232 | Set Status for Downstream Discharge E: O.Data [7] | M: 4:5007
4:0022 | Clear Motor Error E: O.Data [8] M: 4:5008
4:0063 | Set Control Port Outputs E: O.Data [9] | M: 4:5009
N/A Set Module Reset Count E: O.Data [10]]| M: 4:5010
4:0109 | Clear Sensor Jam Command for Local Upstream Zone E: O.Data [11]]| M: 4:5011
4:0189 Clear Sensor Jam Command for Local Downstream E: O.Data [12]| M: 4:5012
Zone
Direction & Accumulation Mode Control for Local
4:0365 | o umuiatt E: O.Data [13]| M: 4:5013
Upstream Zone
4:0375 Direction & Accumulation Mode Control for Local E: O.Data [14]| M: 4:5014

Downstream Zone




11.6.4. PLC I/O Mode Assembly Inputs with
Reset Protection

Modbus PLC

M I
odule Holding

Address

Register Name

Ethernet I/P Tag

Register

4:0019 ConveyStop Status E: I.Data [0] M: 4:3700
4:0035 Sensor & Control Port Inputs E: I.Data [1] M: 4:3701
4:0036 Sensor Detect E: I.Data [2] M: 4:3702
4:0024 Module Voltage E: [.Data [3] M: 4:3703
4:0055 Left Motor Current E: [.Data [4] M: 4:3704
4:0056 Left Motor Frequency E: I.Data [5] M: 4:3705
4:0057 Left Motor Temperature E: I.Data [6] M: 4:3706
4:0058 Left Motor Status E: I.Data [7] M: 4:3707
4:0079 Right Motor Current E: I.Data [8] M: 4:3708
4:0080 Right Motor Frequency E: I.Data [9] M: 4:3709
4:0081 Right Motor Temperature E: I.Data [10] M: 4:3710
4:0082 Right Motor Status E: [.Data [11] M: 4:3711
4:0060 Left Motor Port Digital I/0 Status E: [.Data [12] M: 4:3712
4:0084 Right Motor Port Digital 1/O Status E: I.Data [13] M: 4:3713
4:0134 Upstream Module Status E: |.Data [14] M: 4:3714
4:0232 Downstream Module Status E: I.Data [15] M: 4:3715
4:0139 El;:ter;';;ral\:';;nuﬁeword 1 for Adjacent E: I.Data [16] M: 4:3716
4:0140 Sl;:tfzz;ral\;';;nugleword 2 for Adjacent E: I.Data [17] M: 4:3717

N/A Current Module Reset Counter E: I.Data [18] M: 4:3718
4:0062 Left Motor Servo Position E: I.Data [19] M: 4:3719
4:0086 Right Motor Servo Position E: I.Data [20] M: 4:3720
4:0011 Left Motor Servo Status E: [.Data [21] M: 4:3721




PULSEROLLER
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4:0016

Right Motor Servo Status

E: |.Data [22]

M: 4:3722

Page 331 of 475



11.6.5. PLC I/O Mode Assembly Outputs
with Reset Protection

Module
Address

Register Name

Ethernet I/P Tag

Modbus PLC

Holding
Register

4:0020 ConveyStop Command E: O.Data [0] M: 4:3800
4:0060 Set Left Motor Port Digital Control E: O.Data [1] M: 4:3801
4:0084 Set Right Motor Port Digital Control E: O.Data [2] M: 4:3802
4:0037 Control Port Digital Output Control E: O.Data [3] M: 4:3803
4:0260 Left Motor Run / Reverse E: O.Data [4] M: 4:3804
4:0261 Left Motor Brake Method E: O.Data [5] M: 4:3805
4:0262 Left Motor Speed Control Method E: O.Data [6] M: 4:3806
4:0270 Right Motor Run / Reverse E: O.Data [7] M: 4:3807
4:0271 Right Motor Brake Method E: O.Data [8] M: 4:3808
4:0272 Right Motor Speed Control Method E: O.Data [9] M: 4:3809
4:0040 Left Motor Speed Reference E: O.Data [10] M: 4:3810
4:0064 Right Motor Speed Reference E: O.Data [11] M: 4:3811
4:0043 Left Motor Acceleration Ramp E: O.Data [12] M: 4:3812
4:0044 Left Motor Deceleration Ramp E: O.Data [13] M: 4:3813
4:0067 Right Motor Acceleration Ramp E: O.Data [14] M: 4:3814
4:0068 Right Motor Deceleration Ramp E: O.Data [15] M: 4:3815
4:0022 Clear Motor Error E: O.Data [16] M: 4:3816
4:0196 Set Status to Downstream Module E: O.Data [17] M: 4:3817
4:0116 Set Status to Upstream Module E: O.Data [18] M: 4:3818
4:0034 Sensor Port Input Signal Condition Mask E: O.Data [19] M: 4:3819
4:0201 Set Discharge Tracking Word 1 E: O.Data [20] M: 4:3820
4:0202 Set Discharge Tracking Word 2 E: O.Data [21] M: 4:3821

N/A Set Module Reset Count E: O.Data [22] M: 4:3822




4:0008 Left Motor Servo Command Pulses E: O.Data [23] M: 4:3823
4:0009 Left Motor Servo Command Word E: O.Data [24] M: 4:3824
4:0013 Right Motor Servo Command Pulses E: O.Data [25] M: 4:3825
4:0014 Right Motor Servo Command Word E: O.Data [26] M: 4:3826




11.6.6. Reduced Size PLC I/0 Mode
Assemblies with Reset Protection

Inputs to PLC

Modbus PLC

Register Name Ethe_::an:t i Holding

Register

4:0035 | Sensor & Control Port Inputs : 1.Data [0] M: 4:4700
4:0036 | Sensor Detect : [.Data [1] M: 4:4701
4:0057 Left Motor Temperature : |.Data [2] M: 4:4702
4:0058 | Left Motor Status : 1.Data [3] M: 4:4703
4:0081 | Right Motor Temperature : I.Data [4] M: 4:4704
4:0082 | Right Motor Status : I.Data [5] M: 4:4705
4:0060 | Left Motor Port Digital I/O Status : |.Data [6] M: 4:4706
4:0084 | Right Motor Port Digital 1/0 Status : 1.Data [7] M: 4:4707
N/A Current Module Reset Count : 1.Data [8] M: 4:4708

Outputs from PLC

Register Name Ethe_g\get i Mo::IZ?nI;LC

Register

4:0060 | Set Left Motor Port Digital Control : O.Data [0] | M: 4:4800
4:0084 | Set Right Motor Port Digital Control : O.Data [1] | M: 4:4801
4:0037 | Control Port Digital Output Control : 0.Data [2] | M: 4:4802
4:0260 | Left Motor Run / Reverse : O.Data [3] | M: 4:4803
4:0270 | Right Motor Run / Reverse :0.Data [4] | M: 4:4804
4:0040 | Left Motor Speed Reference : O.Data [5] M: 4:4805
4:0064 | Right Motor Speed Reference : 0.Data [6] | M: 4:4806
4:0022 Clear Motor Error : O.Data [7] M: 4:4807
N/A Set Module Reset Count : O.Data [8] | M: 4:4808




11.6.7. How to use Assemblies with Reset
Protection

When the PLC determines that it has a valid connection to the ConveyLinx-Ai Family Controllers
in question and is ready for it to respond to output data being written by the PLC:

* Your PLC program needs to move the value in the Current Module Reset Counter register
into the Set Module Reset Counter register

* When the ConveyLinx-Ai Family Controllers detects that the value in Set Module Reset
Counter register is equal to the value in the Current Module Reset Counter register; the
module will respond to data being written by the PLC to the remaining output assembly
registers.

o¥s Please note that when the value in Current Module Reset Counter register is not
equal to the value in the Set Module Reset Counter register; the values in the
Input registers will updated by the ConveyLinx-Ai Family Controllers and will be
valid in your PLC program. In this state, even though the PLC may be writing

data to Output registers, the module will ignore it

* To make sure a given ZPA zone accumulates upon power up, use EasyRoll
configuration tool software to set the zone to “Accumulate”. When set from
EasyRoll, this setting will be retained in the flash memory of the module so that
the zone will initially accumulate if a load happens to be in the zone at the time

of power up. Learn about Accumulate control from EasyRoll

* When a ZPA zone is commanded to accumulate with a PLC and you happen to
connect to that module with EasyRoll; the “Accumulate” switch icon on the main
screen will visibly indicate that the zone is accumulated. This visible icon will
look the same as if it was clicked ON from EasyRoll.

Keep in mind that a PLC command to accumulate IS NOT retained upon power
loss to the module. Only if the “Accumulate” switch is toggled “ON” with EasyRoll
is the accumulate condition for the zone retained in flash memory for use upon
power-up
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11.7. Motor Port as Digital I/O

! Motor port as digital 1/0O is only applicable for a ConveyLinx-Ai Family Controllers

in PLC I/O Mode

Each motor port can provide 1 or 2 independently controlled digital outputs and each of these
outputs can be energized simultaneously for a total of 4 outputs available per ConveyLinx-Ai
module. Each individual output has a 0.75A load capacity.

External controller must first set bit 15 = 1 in the Set Left/Right Motor Port Digital Control
register for the motor port (Left or Right) that is to be used as digital output. If bit 15 = 0, then
the ConveyLinx-Ai Family Controllers ignores the bit 0 thru bit 2 commands and will not provide
meaningful status on bits 12 and 14 in the corresponding Left/Right Motor Port Digital I/0
Status register for the port in question

! Please note that for both the Left and Right Motor Ports, the each digital output

switches to GND to complete the circuit

See Wiring Diagrams for Motor Port Digital Outputs

' Short Circuit Error on bit 12 in the Left/Right Motor Port Digital I/O Status register
is classified as a “fatal” error that will require interaction. You can (1) cycle of

power on the ConveyLinx-Ai Family Controllers, (2) Send Reset command from
EasyRoll, or (3) Send a Motor Fault Reset command from the PLC
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12. Setting Up Dual Motor Zones

This section describes how to set up conveyor zones with two motor rollers in scenarios
involving ZPA Mode, PLC I/O Mode, and ConveylLogix program control. The details of the set up
are also governed by the mechanical construction of the conveyor zone.

Solution Matrix for ConveyLinx-Ai Family Modules

Zone Type

2 MDRs - Coupled

‘ Operational Mode ‘

ZPA

Solution

Automatic - No Adjustments required

PLC 1/0

Requires program code to set up proper PLC Output
Assembly values

Conveylogix

Requires program code to set up proper internal register
values

ZPA Will Not Work Properly
> MDRs - Non- PLC 1/O No s.pecial adjustments required - Us.e program code to
run independently or together as desired
Coupled
No special adjustments required - Use program code to
ConveylLogix .p ) a . prog
run independently or together as desired
ZPA Not Possible
Requires program code to set up proper PLC Output
2 Motors in 1 PLC 1/0 quires prog P prop P
Assembly values
MDR Tube

ConveylLogix

Requires program code to set up proper internal register
values
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12.1. Two Ai MDRs Mechanically Coupled

This scenario is perhaps the most common in that this would be the case for a two-motor roller
used in an incline or decline application as shown. Please note that mechanically the two motor
rollers can be coupled with just O-bands and with a full width belt. The concept is that the
upstream motor roller is there to assist the downstream motor roller.
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12.1.1. ZPA Mode

In general, when you perform an Auto-Configure procedure, ConveyLinx-Ai2 modules will
configure in ZPA mode. If one sensor is connected (either Left or Right) and two motors are
connected, the module is automatically configured as a single logical zone and will run both
motors at the same time. The side (Left or Right) that the sensor is connected will
automatically configure that side’s motor as the master and the other motor is the slave. The
master motor’s Pl regulation and PWM output is applied to the “slave” motor.

* Please note that any settings for the slave motor that may have been in place in
EasyRoll are ignored and only the master motor settings are recognized for both
motors

Slave MDR will ignore
settings in EasyRoll and
will assume the settings

of the Master MDR

Master MDR because it
is on the same side as
the Sensor
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12.1.2. PLC I/O Mode

In PLC I/0O mode there is no ZPA logic operating in the module, so the motors are independently
controlled by default when the module is placed in PLC I/O mode. With a remote PLC you can
connect to the PLC I/O Assemblies and configure either the Left or the Right motor to be the
master and command only the master and the slave motor will operate along with the master.

In the PLC I/O Output Assembly, there is a Left Motor Slave Mode (4:0262) register and a Right
Motor Slave Mode (4:0272) register. Depending on which single motor (Left or Right) you want
to command, you select the opposite motor’s corresponding Slave Mode register to instruct the
opposite motor to follow the master motor’'s commands. Also, when you do this, the Slave
Motor takes on the Master Motor’s speed and settings.

PLC I/0 Mode Example

In this example, let’s say you want to use the Left Motor as the Master and the Right Motor as
the Slave. In this case you populate the Right Motor Slave Mode register with a value of 2 to
tell the Right Motor to use the settings of the Left Motor and operate when the Left Motor is
instructed to operate by the PLC program logic.

Left Motor is selected as the Master —

all motor settings and control will be

applied to the Left Motor in your PLC
program

L]
r

L]

1
S »

Right Motor is the Slave — it is configured
with the Right Motor Slave Mode register to
follow the Left Motor. EasyRoll settings are
Location of Sensor does not matter in ignored

PLC1/O mode
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12.1.3. ConveylLogix Program

Similar to PLC I/O Mode example, you populate either the Left Motor Slave Mode (4:0262)
register or the Right Motor Slave Mode (4:0272) register according to the desired control. It is
recommended you use the FirstLadderExec controller tag Boolean in a rung that executes a
WRC block that writes the desired data to Register 262 or 272. By using the FirstLadderExec
N.O. contact in this rung makes sure the data is written upon any power up or re-boot of the
ConveyLinx-Ai2 module and that it is not continuously writing the data every program scan and
using up unnecessary module resources.
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12.2. Two Ai Motors in One Roller Tube
(Dual Drive)

Some Pulseroller-Ai models are available with two motors in one tube as shown.

ZPA Mode

This mechanical configuration is not supported with ConveyLinx-Ai Family controls.

' Attempting to use a Dual Drive MDR in ZPA Mode with a ConveyLinx-Ai Family

controller could result in damage to the roller assembly
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PLC I/0 Mode

During the Auto-Configure
Procedure, all zones
become ZPA mode and
motors will run. The
ConveyLinx-Ai Family
Controllers does not know
the opposite motor is in
the same tube and will try
to rotate the motors in the
same direction and they
will be in a mechanical
bind. Unplugging the
opposite motor will keep
this from happening. Once
the Auto-Configuration is
complete, place the
module in PLC I/O mode
and you can reconnect the
motor to the module.

Example

In this example, the Right
Motor is the Master and
the Left Motor is the Slave.
After you have performed
Auto-Configuration and
then placed the module in
PLC I/O Mode and
reconnected the motor,
you write a value of 3 set
up the Left Motor Slave
Mode (4:0262) register.
This value tells the Left
Motor to be in Slave Mode
to the Right Motor and
always run in the opposite
direction of the Right
Motor.

ConveyLinx-Ai Family Complete Guide - 3.0_en

Unplug opposite side
motor prior to Auto-
Configuration

Left Motor is the Slave —it is configured with the
Left Motor Slave Mode register to follow the Right
Motor. EasyRoll settings and direction are ignored

Left Motor Slave Mode register needs a value of 3 to
instruct the Left Motor to be a Slave to the Right Motor
and to run in the opposite direction of the Right Motor

Right Motor is selected as the Master and all
motor settings and control will be applied to
the Right Motor in your PLC program
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ConveylLogix Program

Follow the same procedure as in this PLC I/O Mode example as far as unplugging the Slave
motor prior to Auto-Configuration. The follow the procedure described for the Two Ai MDRs
Mechanically Coupled - ConveylLogix Program section.

! Be sure to remember to write the proper value in the proper Motor Slave Mode

register so that the Slave Motor always runs in the opposite direction to the
Master Motor
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12.3. Two Motor Rollers in One Logical Zone
Not Coupled

In this mechanical scenario, the motor rollers are not coupled together as shown.

No mechanical coupling
between the two MDRs

ZPA Mode

In ZPA Mode with this mechanical configuration, it will not work properly because the module
will never monitor and adjust the Slave Motor’s speed. Because they are un-coupled; both
motors will vary their speed based upon their respective loads while the module is only paying
attention to the load on the master.

! Even though this configuration is logically allowed, it is recommended that you

do not use ZPA mode for this mechanical configuration

PLC I/O Mode and ConveyLogix Program

You can set the motors to the same settings in EasyRoll and logically run both motors at the
same time in your PLC logic program or ConveyLogix program. Even though you can attempt to
use the Master/Slave functionality as previously described, you will have the same situation as

Page 345 of 475



PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

just described for ZPA mode where uncoupled motors will vary their speed.

! It is not recommended to use Master/Slave motor control for this mechanical

configuration
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13. Connecting to Rockwell PLCs with
Ethernet I/P

This manual will provide instructions on how to connect your Rockwell Ethernet I/P capable PLC
to a network of ConveyLinx modules. There are three basic methods for connecting ConveyLinx
to Rockwell PLCs:

* Use Generic Ethernet Device
* Import EDS and optionally import and use AOls
¢ Use MSG Instruction

All three methods can be used for ConveyLinx modules in ZPA mode and in PLC I/0O mode.
However, the MSG Instruction method does not maintain a constant connection to a
ConveyLinx module and should not be used for “time critical” operations.

Ethernet I/P Guidelines

Each Allen-Bradley PLC has 2 metrics for limiting maintained Ethernet I/P communications to
remote devices:

* Fixed quantity of TCP connections available on its Ethernet Port
* Fixed quantity of I/0O data table memory available for connected devices

If the limit of either of these quantities is reached, the PLC processor will indicate I/O
communications fault on one or more instances of device declaration. For ConveyLinx device
declarations utilizing either ZPA or PLC 1/O Mode instances, in general the PLC limitation on TCP
connections will be reached before I/O data table memory limit is realized.

For example, for a CompactLogix L3x series processor, the documented quantity of TCP
connections available on its Ethernet Port is 32. The processor always keeps one TCP
connection in reserve for programming terminal access, etc. An L3x series processor can
accept 31 full-time ConveyLinx Connections as generic I/O modules utilizing any combination of
ZPA mode and PLC I/O Mode instances.

When a ConveyLinx module is attached as a “full-time generic 1/O module” to the PLC, the
connection is continually maintained and data is exchanged at a minimum RPI value (referred
to as an implicit connection). If the PLC cannot communicate with the ConveyLinx module for
any reason, the PLC's I/O tree will register a fault. It is possible for the PLC to communicate via
Ethernet I/P with any ConveyLinx module it can physically reach over its Ethernet port without
the module being “full-time connected as a generic I/O module”. This is accomplished with a
Logix5000 MSG instruction (referred to as explicit connection).

* Reserve Ethernet I/P TCP connections for ConveyLinx modules in PLC I/O Mode
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13.1. Selecting Your Connection Method
based upon Assembly

As described in the PLC Developer’s Guide section, the data that you exchange with your PLC
and a given ConveyLinx-Ai Family Controllers depends on the mode of the module and how you
want to use it. The I/O data to be exchanged are arranged in register Assemblies and
depending on the assembly, will dictate whether you can connect using the EDS file method or
the Generic Ethernet Module method.

«¥s All available assemblies can be connected utilizing the Generic Ethernet Module
method and only selected assemblies are available from the EDS file installation

Availabl
Available vglez;t;:cas
Assembly Pair from EDS File
Installation Ethernet
Module
ZPA Mode Assembly Inputs v v
ZPA Mode Assembly Outputs
ZPA Mode Assembly Inputs with Reset Protection v v
ZPA Mode Assembly Outputs with Reset Protection
Reduced Size ZPA Mode Assembly Inputs v
Reduced Size ZPA Mode Assembly Outputs
Reduced Size ZPA Mode Assembly Inputs with Reset Protection ,
Reduced Size ZPA Mode Assembly Outputs with Reset Protection
PLC I/0O Mode Assembly Inputs v v
PLC I/O Mode Assembly Outputs
PLC I/O Mode Assembly Inputs with Reset Protection v v
PLC 1/O Mode Assembly Outputs with Reset Protection
Reduced Size PLC I/O Mode Assembly Inputs v
Reduced Size PLC I/O Mode Assembly Outputs
Reduced Size PLC I/O Mode Assembly Inputs with Reset Protection ,
Reduced Size PLC I/0O Mode Assembly Outputs with Reset Protection
ConveylLogix Assembly Inputs v v
Conveylogix Assembly Outputs




13.2. Using Generic Ethernet Module
Method

When using the Generic Ethernet Module construct in RSLogix 5000, you must supply
configuration information about the device you are trying to connect. The following sections
show the step by step procedure to connect a ConveyLinx-Ai Family Controllers for each set of
Input and Output Assemblies described in the PLC Developers Guide section.

Assembly ‘ Recognized Instance Values

ZPA Mode Assembly Inputs 105
ZPA Mode Assembly Outputs 106
ZPA Mode Assembly Inputs with Reset Protection 305
ZPA Mode Assembly Outputs with Reset Protection 306
Reduced Size ZPA Mode Assembly Inputs 119
Reduced Size ZPA Mode Assembly Outputs 120
Reduced Size ZPA Mode Assembly Inputs with Reset 319
Protection

Reduced Size ZPA Mode Assembly Outputs with Reset 320
Protection

PLC 1/O Mode Assembly Inputs 107
PLC I/O Mode Assembly Outputs 108
PLC I/O Mode Assembly Inputs with Reset Protection 307
PLC I/0 Mode Assembly Outputs with Reset Protection 308
Reduced Size PLC I/O Mode Assembly Inputs 117
Reduced Size PLC I/O Mode Assembly Outputs 118
Reduced Size PLC I/O Mode Assembly Inputs with Reset 317
Protection

Reduced Size PLC I/O Mode Assembly Outputs with Reset 318
Protection

Conveylogix Assembly Inputs 121
ConveylLogix Assembly Outputs 122




13.3. Procedure for Connecting using
Generic Ethernet Module

All assembly pairs can be connected to a single ConveyLinx-Ai Family Controllers using the
same procedure within RSLogix 5000 environment:

Create a New Module in your Ethernet Tree

Select Generic Ethernet Module from the list of devices
Enter name and I.P. Address

Select the correct Comm Data type

Enter Input Assembly Instance Value and Size

Enter Output Assembly Instance Value and Size

Enter desired RPI value

N O ok WNBP

For example if you need to attach to 5 ConveyLinx-Ai Family Controllerss that are in ZPA Mode,
each module will have to have a unique name and I.P. address (step 3) and steps 4, 5, 6, and 7
will use the same values for each ConveyLinx-Ai Family Controllers.

INT "! f orscton Pa amefes
Aqarmbky
meLarcs Gare
[ Sl [ 2] L
utped L=l
LComm Fomat Dats - NT Cord T y - my
criguaation > Bbit)
i .
o [P A ddeper _[
Hatl Name
1 ipen Moduie Propens [ or | Carcal Hal
| i (RS i — | 1Y, RSF R
.] 1734 AENT 1754 10100 Mbea Ehenet Adanler, Twestod -Far Me



https://www.youtube.com/embed/21vxtPUUWv8?rel=0

13.3.1. Parameters for Each Assembly

* Please note that for all Assemblies and all versions of firmware the Instance
value for the “Configuration” parameter is always “1” and its size is always “0”

Assembly Type ‘ Instance Value ‘ Size Value
Input 105 21
ZPA Mode Assembly
Output 106 25
Input 305 21
ZPA Mode Assembly with Reset Protection
Output 306 25
Input 119 12
Reduced Size ZPA Mode Assembly
Output 120 15
Reduced Size ZPA Mode Assembly with Reset Input 319 12
Protection Output 320 15
Input 107 25
PLC I/O Mode Assembly
Output 108 27
Input 307 25
PLC I/O Mode Assembly with Reset Protection
Output 308 27
Input 117 9
Reduced Size PLC I/O Mode Assembly
Output 118 9
Reduced Size PLC I/O Mode Assembly with Input 317 9
Reset Protection Output 318 9
Input 121 16
ConveylLogix Assembly
Output 122 16
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13.4. Procedure for using EDS Method

Pulseroller.com website contains all EDS files for download including older versions. Please visit
the Downloads section of Pulseroller.com to get the latest EDS file for the ConveyLinx-Ai Family
of modules

For best results, you should remove any previous ConveyLinx-Ai Family EDS
file(s) you may have installed in your RSLogix 5000 environment before installing
a new version

Delete all unused module data types from your program especially if you are
modifying or starting with an existing program

Installing the EDS file provided by Pulseroller into your RSLogix 5000 environment will allow
you to select the ConveyLinx-Ai Family Controllers module from your list of known devices
without having to use the Generic Ethernet Module method. The EDS file contains the Instance
and size parameters so you do not have to fill in this information. When you connect to a
ConveyLinx-Ai Family Controllers, the data is arranged in assembled registers with the data
appearing in your Controller Tags similarly to how the data appears when you connect using
the Generic Ethernet Module method.
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13.5. Using Add On Instructions (AOIl) with
RSLogix 5000

Pulseroller has authored and made available Add On Instructions (AOI) in order to make your
programming easier to follow. In this document up until this section, when connecting to a
ConveyLinx-Ai Family Controllers regardless of mode; your PLC program needs to directly
access the register data array tags created when you created the ConveyLinx-Ai Family
Controllers instance. The AOIs attach to the created ConveyLinx-Ai Family Controllers’s register
data arrays and maps the data into user tags and functions with meaningful names. There are
two separate AOIs for use depending on the mode of the ConveyLinx-Ai Family Controllers you
want to connect: a ZPA mode AOI and a PLC I/O mode AOI

Please note that the use of AQIl is purely optional. However, you must install the
EDS file as previously described before you can use any AOI

Selecting the Proper AOI Instruction

AOQI files are imported to your specific PLC program file and not into the RSLogix 5000
environment like an EDS file. The following chart provides a cross-reference for selecting the
proper AOI file based upon the mode of operation

ConveyLinx-Ai Family

Controllers Mode EDS File AOI File
ZPA Mode ConveyLinxAi_V5_1.eds Ai2_ZPA AOIl_4 5.L5X
PLC 1/0 Mode ConveyLinxAi_V5_1.eds Ai2_PLCIO_AOI 4 5.15X

«¥s Please refer to the downloads section of Pulseroller.com for the latest updates to
EDS and/or AOI files

Please note that in the video below that the AOI is installed before the Module is

created in the Ethernet Tree. For some Rockwell processors, the Module must be
created first before the AOI can be installed
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13.5.1. AOI Tag Descriptions

The following links take you to the listings for each tag made available in the both the
ERSC-ZPA AOI and the PLC 1/O AOI.

ZPA Mode Inputs
ZPA Mode Outputs
PLC 1/O Inputs

PLC 1/O Qutputs
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13.5.1.1. ZPA Mode Inputs

Data

Module

Description

Type

Register

Accumulated Arrival Downstream -

AOI
I_Arrival_DnZone BOOL | 4:0116 Logic Only Active When Local
g Accumulate Bit is Set
AO| Accumulated Arrival Upstream -
I_Arrival_UpZone BOOL | 4:0196 Logic Only Active When Local
g Accumulate Bit is Set
ConveyStop Activated Because Of
| ConveyStopByLostConnection| BOOL | 4:0019 6 yotop )
- Lost Connection
ConveyStop Activated Because Of
| topByPL BOOL | 4:0019 10
_ConveyStopByPLCCmd PLC Command
ConveyStop Activated Because Of
I_ConveyStopByPLCDisconnect | BOOL | 4:0019 7 veystop IV, !
Lost PLC Connection
ConveyStop Activated By Another
I_ConveyStopByRemoteModule | BOOL | 4:0019 5
- y>topBy Module in ConveyStop Group
4:0201
. (MSW) AOI Get Forward Tracking Value at
|_Get Tracking FWD DINT
- = 9- 4:0202 Logic |Induct to Local Upstream Zone
(LSW)
4:0121
. (MSW) AOI Get Reverse Tracking Value at
|_Get_Track REV DINT
—wet_fracking_ 4:0122 | Logic |Induct to Local Downstream Zone
(LSW)
|_Heartbeat BOOL | 4:0035 15 Module Heartbeat, 2s On / 2s Off
Sensor Jam Local Downstream
I_Jam_at_DnZone BOOL | 4:0089 5 J
- - Zone
I_Jam_at_UpZone BOOL | 4:0088 5 Sensor Jam Local Upstream Zone
AOI Local Outputs are Enabled (Reset
|_Module_Enabled BOOL - , , P (
- - Logic | Protection Mode)
|_Module_Fault_Left BOOL | 4:0088 3 Left Motor Error Active
I_Module_Fault_Right BOOL | 4:0089 3 Right Motor Error Active




|_Module_Sts_Left INT 4:0088 - Left Module Status
I_Module_Sts_Right INT 4:0089 - Right Module Status

Left Sensor Port Pin 2 Energized ( if
|_Sensor_Port_Left_Pin2 BOOL | 4:0035 | 0 , ' gized (1
- - - = used as input )
|_Sensor_Port_Left Pin4 BOOL | 4:0035 4 Left Sensor Port Pin 4 Energized

Right Sensor Port Pin 2 Energized
| Sensor Port Right Pin2 BooL | 4:0035| 2 |9 , ' gized (
- - - - if used as input )
|_Sensor_Port_Right_Pin4 BOOL | 4:0035 6 Right Sensor Port Pin 4 Energized

4:0199
MSW AOI For Load A lated i
| Tracking_DnZn pint | (MW || Tor ead Accimulatedin
- - 4:0200 | Logic | Downstream Zone
(LSW)
4:0119
. (MSW) AOI For Load Accumulated in Upstream
| Tracking_UpZn DINT
- 'n9_4Pp 4:0120 | Logic |Zone
(LSW)

Local D t Status F d
| Zone Status DnZn FWD SINT | 4:0196 | Lo Byte | Oc2' DowWnstream Status rorwar
- - - - Direction

Local D t Status R
| Zone Status DnZn_REV SINT | 4:0196 | HiByte | CC ©OWNStream Status REverse
- - - - Direction

Local Upst Status F d
| Zone Status UpZn FWD SINT | 4:0116 | Lo Byte gca . pSIream Statls rorwar
- - - - Direction

Local Upstream Status Reverse
| Zone_Status_UpZn_REV SINT | 4:0116 | HiByte P us Rev

Direction




13.5.1.2. ZPA Mode Outputs

Data | Module

Tag Name Bit Description
g Type | Register P

Accumulate Adlacent
O_Acc_Adj_UpStr_to_DnZn BOOL | 4:0184 8 Upstream to Local Upstream
Zone

Accumulate Adlacent
O_Acc_Adj_UpStr_to_UpZn BOOL | 4:0104 8 Upstream to Local
Downstream Zone

Set Local Downstream Zone

O_Acc_Arr_DnZn BOOL | 4:0184 0
- to Accumulate
Set Local tream Z t
O_Acc_Arr_Upzn BOOL | 4:0104 [ 0 ocal Upstream Zone to
Accumulate
Cl tl I
O_Clear_Jam_DnZn BOOL | 4:0189 | o |S'earjamatioca
- - Downstream Zone
Cl tl | Upst
O_Clear Jam_UpZn BooL | 4:0109 0 ear Jam at local Upstream
B N Zone
O_Clear_Motor_Error BOOL | 4:0022 0 Clear Motor Error Left & Right

Confirm Downstream Arrival
O_ConfArrivalAdjDownstreamToDnZn BOOL | 4:0184 9 for Adjacent Downstream
Zone

Confirm Downstream Arrival
O_ConfArrivalAdjDownstreamToUpZn BOOL | 4:0104 9 for Adjacent Downstream
Zone

ConveyMerge: Disable Center

O _ConveyMerge Disable _Center BOOL | 4:0387 4 , )

Line from Releasing

C M : Disable Left
O_ConveyMerge Disable_Left BOOL | 4:0387 5 .onvey eroe |.sa ee

Line from Releasing

C M : Disable Right
O_ConveyMerge_Disable_Right BOOL | 4:0387 6 .onvey eroe |.sa e R

Line from Releasing

Enable PLC to Control
O_ConveyMerge_Enable_PLC_Cntrl BOOL | 4:0387 15 | ConveyMerge Priorty &

Release

O_ConveyMerge_Priority SINT | 4:0387 - 0 = First come first served, 1




= Center line has priority, 2
= Left line has priority, 3 =
Right line has priority

Set Local ConveyStop

O _ConveyStop Command INT | 4:0020 -
- y>top_ Command
Lo Direction & Accumulation
O_DA Mode_Cmd_DnZn SINT | 4:0375 Bvte Mode Command Byte for
y Downstream Zone
Lo Direction & Accumulation
O_DA Mode_Cmd_UpZn SINT | 4:0365 Bvte Mode Command Byte for
y Upstream Zone
Hi Direction & Accumulation
O _DA Mode Value _DnZn SINT | 4:0375
- - - - Byte | Mode Number of Zones
Hi Direction & Accumulation
O DA Mode Value UpZn SINT | 4:0365
- - _value_tp Byte | Mode Number of Zones
AOIl | Enabl tput to M I
O _Enable Module BOOL - O. able Ou pu_ 0 Module
- - Logic | (Reset Protection Mode)
og Forward for Local
0_Jog_FWD_DnZzn BoOL | 4:0184 | 10 [}09ForW
- - Downstream Zone
og Forward for Local
0_Jog_FWD_UpZn BooL | 4:0104 | 10 |19
Upstream Zone
R for Local
0_Jog_REV_DnZn BOOL | 4:0184 | 11 |109 ReverseforLoca
- - Downstream Zone
Jog Reverse for Local
O Jog REV UpZn BOOL | 4:0104 11
Jog_ —P Upstream Zone
Force Stop Local Downstream
O_Maintenance Stop DnZn BOOL | 4:0184 13 P W
- - - Zone
Force Stop Local Upstream
O_Maintenance_Stop_UpZn BOOL | 4:0104 13 P P
Zone
AOl | Release and Accumulate on
O Release DnZn BOOL | 4:0185 ,
- - Logic | Next at Downstream Zone
AOl | Release and Accumulate on
O_Release_UpZn BOOL | 4:0105 , umd
Logic | Next at Upstream Zone
Enable Sensor Port Pin 2 Left
O_Sensor_Prt_P2_Left Output _Enable BOOL | 4:0063 12 I

to be an Output




Energize Sensor Port Pin 2

O_Sensor_Prt_P2_Left Output_Energize | BOOL | 4:0063 8 Left, Output Enable must be
Energized
Enable Sensor Port Pin 2
O_Sensor Prt_P2 Right Output Enable | BoOL | 4:0063 | 13 |- !
Right to be an Output
Energize Sensor Port Pin 2
O_Sensor_Prt_P2_Right_Output_Energize | BOOL | 4:0063 9 Right, Output Enable must be
Energized
Value in mm/sec for MDR or
Motor_Left INT | 4:004 -
O_Speed Motor_Le 0040 RPM x 10 for PGD
, _ Value in mm/sec for MDR or
O _Speed Motor_Right INT | 4:0064 - RPM x 10 for PGD
AOIl | Set Downstream Discharge
O _Sts_Dnzn_Discharge FWD SINT | 4:0232 _ W Ischarg
- - - - Logic | Zone Forward Status Value
AOI tD t Disch
O Sts DnZn Discharge REV SINT | 4:0232 | A©! | et Downstream Discharge
- - - - Logic | Zone Reverse Status Value
AOI | Set Upst Induct Z
O Sts Upzn_Induct FWD SINT | 4:0134 || 26t Fpstream fnduct £one
- - - - Logic | Forward Status Value
AOIl | Set Upstream Induct Zone
0_Sts_Upzn_Induct REV SINT | 4:0134 . P .
- - - - Logic | Reverse Status Value
4:0212
MSW AOIl | Write 32 Bit Tracking Data f
O Tracking DnZn DINT ( ) . rite 't fracking Lata for
- - 4:0213 | Logic | Local DnZn When Accum.
(LSW)
4:0139
) (MSw) AOIl | Set Forward Induct Tracking
Track I t FWD DINT
O_Tracking_Induct_ 4:0140 | Logic | Value
(LSW)
4:0237
) (MSw) AOIl | Set Reverse Induct Tracking
Track I t REV DINT
O_Tracking_Induct_ 4:0238 | Logic | Vvalue
(LSW)
4:0132
. (MSW) AOIl | Write 32 Bit Tracking Data for
O _Tracking UpZn DINT
- 'n9_1p 4:0133 | Logic | Local UpZn When Accum.

(LSW)




O_WakeUp_DnZn

BOOL

4:0184

12

WakeUp Local Downstream
Zone

O_WakeUp_UpZn

BOOL

4:0104

12

WakeUp Local Upstream Zone




13.5.1.3. PLC I/O Mode Inputs

Data

Module

Description

Type

Register

Stop active due to lost

I_ConveyStopByLostConnection| BOOL | 4:0019 6 o ,
- communication connection

Stop active due to Stop Command
|_ConveyStopByPLCCmd BOOL | 4:0019 | 10 P P
- from PLC

Stop active due to lost PLC
I_ConveyStopByPLCDisconnect | BOOL | 4:0019 7 P ,IV .
- connection

Stop active on other module in
|_ConveyStopByRemoteModule | BOOL | 4:0019 | 5 P actlv et

Stop Group
|_Current_Left MDR REAL | 4:0055 - Current Draw of Left MDR in Amps
|_Current_Right MDR REAL | 4:0079 - Current Draw of Right MDR in Amps

Left: More than 1A detected on one
|_Dig_Mtr Over Cur Left BOOL | 4:0060 14
- - - - - or more outputs

Right: M than 1A detected
| Dig_Mtr_Over Cur Right BOOL | 4:0084 | 14 ["'9N% Morethan 1A detectedon
- - - - one or more outputs

Left: Short Circuit E
| Dig_Mtr_Short_Cir Left BOOL | 4:0060 | 12 |- °' >nortrcuitErrorononeor
- T - - - more outputs

Right: Short Circuit Error on one or
| Dig_Mtr _Short_Cir Right BooL | 4:0084 | 12 |"9 redl

more outputs
|_Frequency_ Left MDR INT 4:0056 - Frequency of Left MDR in Hz
|_Frequency Right MDR INT 4:0080 - Frequency of Right MDR in Hz
|_Heartbeat BOOL | 4:0035 15 Module Heartbeat, 2s On / 2s Off

AOI Local Outputs are Enabled (Reset

|_Module_Enabled BOOL - . .u Py (
- - Logic | Protection Mode)
|_Motor_Sts_Left INT 4:0058 - Left Module Status
I_Motor_Sts_Right INT 4:0082 - Right Module Status
I_Sensor_Detect_Left Port BOOL | 4:0036 1 Sensor Detected on Left Pin 4
|_Sensor_Detect_Right_Port BOOL | 4:0036 0 Sensor Detected on Right Pin 4
|_Sensor_Port_Left_Pin2 BOOL | 4:0035 0 Left Sensor Port Pin 2 Energized ( if




used as input)

|_Sensor_Port_Left_Pin4

BOOL

4:0035

Left Sensor Port Pin 4 Energized

|_Sensor_Port_Right_Pin2

BOOL

4:0035

Right Sensor Port Pin 2 Energized (
if used as input )

|_Sensor_Port_Right_Pin4

BOOL

4:0035

Right Sensor Port Pin 4 Energized

I_Servo_CmdComplete_Left

BOOL

4:0011

1 = Last Servo Run Command
Complete

|_Servo_CmdComplete_Right

BOOL

4:0016

1 = Last Servo Run Command
Complete

|_Servo_CmdStatus_Left

BOOL

4:0011

1 = Running to Pulse Command
Position

|_Servo_CmdStatus_Right

BOOL

4:0016

1 = Running to Pulse Command
Position

|_Servo_Position_Left

INT

4:0062

Signed Integer Value for Position
from Position “0”

|_Servo_Position_Right

INT

4:0086

Signed Integer Value for Position
from Position “0”

|_Speed_Left

INT

4:0507

Value in mm/sec for MDR or RPM x
10 for PGD Range: depends upon
the Ai MDR or PGD connected MDR
Example: 400 = 0.40 m/s PGD
Example : 400 = 40 RPM 0 =
Remain at last non zero value
entered

|_Speed_Left Max

BOOL

4:0507

14

Left Motor Set Speed is Greater
Than Motor Maximum

|_Speed_Left_Min

BOOL

4:0507

15

Left Motor Set Speed is Less Than
Motor Minimum

|_Speed_Right

INT

4:0508

Value in mm/sec for MDR or RPM x
10 for PGD Range: depends upon
the Ai MDR or PGD connected MDR
Example: 400 = 0.40 m/s PGD
Example : 400 = 40 RPM 0 =
Remain at last non zero value
entered

|_Speed_Right_Max

BOOL

4:0508

14

Right Motor Set Speed is Greater




Than Motor Maximum

Right Motor Set Speed is Less Than

|_Speed_Right_Mi BOOL | 4:0508 15
—~peec_right_Hin Motor Minimum
|_ Temp_MDR_Left INT 4:0057 | Hi Byte | Left Motor Temperature Reading
| Temp_MDR_Right INT 4:0081 | Hi Byte | Right Motor Temperature Reading
| Temp_On_Board_Left INT 4:0057 | Lo Byte | Left On Board Temperature Reading
Right On Board Temperature
|_Temp_On_Board_Right INT 4:0081 | Lo Byte 'g ) P !
Reading
4:0139
| Tracking UpZn DINT (MSwW) AO.I Tra'cking for Load Discharged from
- - 4:0140 | Logic | Adjacent Upstream Module
(LSW)
Volt M d MDR P
| Voltage MDR REAL | 4:0024 | - oftage Measured on ower
- - Connection
|_Zone_Status_DnModule INT 4:0232 - Local Downstream Status
|_Zone_Status_UpModule INT 4:0134 - Local Upstream Status




13.5.1.4. PLC I/O Mode Outputs

Tag Name

Data

Module

Description

Type

Register

O_Clear_Motor_Error BOOL | 4:0022 0 Clear Motor Error Left & Right
Set Local ConveySto
O_ConveyStop_ Command INT | 4:0020 - veystop
- - Command
Enable Digital Output Mod
O Digital Mode Enable Left BOOL | 4:0060 | 15 [-2>'€ Pigital VUtput Hode
- - - - for Left Motor Port
Enable Digital Output Mode
O_Digital_Mode Enable Right BOOL | 4:0084 | 15 e Ligital LUtpu
for Right Motor Port
Energize Digital Output Pin 3
O_Digital_Out_Left P3_Energize BooL | 4:0060 | 2 gize Digital DUtpUt H
Left Motor Port
Energize Digital Output Pin 4
O Digital Out_Left P4_Energize BOOL | 4:0060 | 1 gize Bigital DUtpUt H
Left Motor Port
. . . Energize Digital Output Pin 2
O Digital_Out_Right P2 _Energize BOOL | 4:0084 2
_Plgtal_DUt_Right_Fe_ g9iz Right Motor Port
. . . Energize Digital Output Pin 3
O Digital_Out_Right P3 _Energize BOOL | 4:0084 1
_lgital DUt Right.Fo_ 9z Right Motor Port
AOIl | Enable Output to Modul
O _Enable Module BOOL - , nable U pu. o Moduie
- - Logic | (Reset Protection Mode)
Value in mm for MDR or
INT | 4:004 -
O_Mtr_Accel_ Ramp_Left 0043 Pulses for PGD
Value in mm for MDR or
Mtr Accel R Right INT | 4: 7 -
O_Mtr_Accel Ramp_Rig 006 Pulses for PGD
O_Mtr_Brake_Method_Left INT | 4:0261 - Left Motor Control
O_Mtr_Brake_Method_Right INT | 4:0271 - Right Motor Control
Value in mm for MDR or
Mtr Decel Ramp_Left INT | 4:0044 -
O_Mtr_Dece| Ramp_Le 00 Pulses for PGD
Value in mm for MDR or
O_Mtr_Decel Ramp_Right INT | 4:0068 -
- - - P_R19 Pulses for PGD
On=RuninO ite of
O_Mtr Dir_Left BOOL | 4:0260 | & | " 7 "unintppositeo

Config. Dir.




On = Run in Opposite of

O_Mtr_Dir_Right BOOL | 4:0270
_HH_BIr_Rg Config. Dir.
O_Mtr_Run_Left BOOL | 4:0260 On = Run
O_Mtr_Run_Right BOOL | 4:0270 On = Run
0 = Ignore 1 = OFF: Left
tor i tl
O_Mtr_Slave_Mode_Left INT | 4:0262 motor independently
- - - - controlled 2 = ON: Left motor
mirrors Right motor control
0 = Ignore 1 = OFF: Right
motor independently
O_Mtr_Slave_Mode_Right INT | 4:0272 controlled 2 = ON: Right
motor mirrors Left motor
control
Value in mm/sec for MDR or
Mt Left INT | 4:004
O_Mtr_Speed_Le 0040 RPM x 10 for PGD
Value in mm/sec for MDR or
Mt Right INT | 4:0064
O_Mtr_Speed_Rig RPM x 10 for PGD
I t the Active State for th
O_Sensor Prt Mask_P2_Left BOOL | 4:0034 Pri‘:]'er € Active State forthe
Invert the Active State for the
O_Sensor_Prt_Mask_P2_Right BOOL | 4:0034 Pin
I t the Acti tate for th
O_Sensor Prt Mask_P4_Left BOOL | 4:0034 Pri‘;]’er e Active State for the
Invert the Active State for the
O _Sensor Prt Mask_P4_Right BOOL | 4:0034 Pi;’ v
Enable Sensor Port Pin 2 Left
O _Sensor Prt P2 Left Output Enable BOOL | 4:0037 I
- - - - = - to be an Output
Energize Sensor Port Pin 2
O_Sensor_Prt_P2_Left Output_Energize | BOOL | 4:0037 Left, Output Enable must be
Energized
Enable Sensor Port Pin 2
O_Sensor_Prt_P2_Right_Output_Enable BOOL | 4:0037 , I
Right to be an Output
Energize Sensor Port Pin 2
O_Sensor_Prt_P2_Right_Output_Energize | BOOL | 4:0037 Right, Output Enable must be

Energized




Value in mm for MDR or

iti INT 4. -
O_Servo_CmdPosition_Left 0008 Pulses for PGD
Value in mm for MDR or
Positi Right INT 4:001 -
O_Servo_CmdPosition_Rig 0013 Pulses for PGD
Go to Commanded Position
O Servo GoCmd Left BOOL | 4:0009 1 "
- - - from Position “0”
Go to Commanded Position
0 Servo GoCmd Right BOOL | 4:0014 | 1 m .
- - - from Position “0"”
Set C t Pulse C t
O _Servo_Zero Left BOOL | 4:0000 | o0 g urrent Fulse Lount as
t t Pul t
0_Servo_Zero_Right BOOL | 4:0014 | 0 Sg Current Pulse Count as
4:0201
, . (MSW) AOIl | Tracking for Load Being
O Tracking Discharge DINT
- 9- 9 4:0202 | Logic | Discharged
(LSW)
Z tatus to D t
O Zone Sts DnZn INT | 4:0196 | - one Status to Downstream
- - = Module
y4 Status to Upst
0_Zone_Sts_Upzn INT | 4:0116 | - |2°N© >ratustoUpstream

Module




13.6. Using Logix 5000 MSG Instruction

Access to ConveyLinx-Ai Family Controllerss is also available utilizing the Logix 5000 MSG
instruction. The MSG instruction utilizes CIP Explicit Messaging. This means that the connection
is not maintained as an implicit connection. Generic Ethernet Module and EDS connections are
implicit and thus must be maintained at all times or there will be a communication fault.
Explicit Messaging opens the connection, reads/writes data, and then closes the connection
thus freeing up communications resources for the PLC.

When to use MSG Instructions

Because the MSG instruction is executed asynchronous to program scan and is not subject to
implicit messaging RPI restrictions; the response time between requesting data and receiving
data is not deterministic and can vary between separate requests for the same data from the
same device. Therefore, we recommend that MSG instructions should not be used for dedicated
“real time” control of equipment. For ConveyLinx-Ai Family Controllerss, MSG instructions are
intended to gather “low priority” status information and/or to send infrequent parameter
changes. Please note that this is only a recommendation. Your particular application’s specifics,
PLC’s capacity, available network bandwidth, etc. may allow you to get expected results with
“real time” control utilizing MSG instructions to interface with ConveyLinx-Ai Family
Controllerss.

Module VS. Assembly Addresses with MSG Instruction

Module Addresses are the 512 “actual” registers in the module and Assemblies are “virtual”
registers grouped based upon function. There are certain restrictions on what you can do with a
MSG Instruction:

* You can us a single MSG instruction to read one and up to 30 consecutive ConveyLinx-Ai
Family Controllers registers

* You can use a single MSG instruction to write to one (an only one) of the ConveyLinx-Ai
Family Controllers registers

* You can use a single MSG instruction to read any of the available Input Assembly registers
in their entirety

* You CANNOT use a MSG instruction to write to an Output Assembly array of registers.
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13.6.1. Read MSG Instruction

For this example, we have created a ConveyLinx-Ai Family Controllers in our Ethernet Tree and
added a MSG Instruction to a ladder rung. We named this MSG block “ReadStatus” and created
the Controller Tag for it. With this MSG Instruction we are going to read Module Address 4:0088
and 4:0089 which are Module Status Word 1 and 2. We also created a Controller Tag of data
type DINT we named “TempDiagStatus” to hold this data. Data from 4:0088 will be in the High
Word of the DINT and 4:0089 will be in the low word of the DINT.

Message Configuration - ReadStatus X

Configuration® Communication Tag

Message Type: o CIP Generic v
Sevice | Get Attiibute Single v
Type: . 9
0 -
Sewvice [ . [ca ol
Code: & (Hex) Liass: M (Hex) Destination TempDiagStatus @L

N 2 ' Element:
Instance: |88 9 Altribute:| 2 ﬁ (Hex) e,

D Enable ) Enable Watting J Start J Done Done Length: 0
2 Enmor Code: Extended Emor Code: [ ] Timed Out «
Emor Path:
Emor Text:
OK Cancel Apply Help

o From the Message Type drop down, select CIP Generic

9 From the Service Type drop down, select Get Attribute Single

0 For the Instance Field, enter “88"”

Page 371 of 475



For the Class Field, enter “64"

®

For the Attribute Field, enter “2” because we want to read 4:0088 and 4:0089

For the Destination Element, use the Tag Browser drop down to select TempDiagStatus
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13.6.2. Write MSG Instruction

For this example, we have created a ConveyLinx-Ai Family Controllers in our Ethernet Tree and
added a MSG Instruction to a ladder rung. We named this MSG block “WriteSpeed” and created
the Controller Tag for it. With this MSG Instruction we are going to write a value for the Left
Motor Speed at Module Address 4:0040. We also created a Controller Tag of data type INT we
named “NewSpeed” which will hold the speed value we want to write to the module when we

execute the MSG Instruction.

IMessage Configuration - WriteSpeed X |
Corfiguration Communication Tag
Message Type: o CIP Generic v
?:::';:e Set Attribute Single 9 +w  Source Element:  |NewSpeed @ v
Source Length: 2 ﬁ — (Bytes)
Sevice (107 | Hex) Class: |64 gl (Hex)
Code: = _ﬂ
Instance: |40 e Altribute:| 1 ﬁ (Hex) e,
D Enable ) Enable Watting J Start J Done Done Length: 0
O Emor Code: Extended Emor Code: [] Timed Out €
Emor Path:
Emor Text:
0K Cancel Apply Help

o From the Message Type drop down, select CIP Generic

9 From the Service Type drop down, select Set Attribute Single

0 For the Instance Field, enter “40"”
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For the Class Field, enter “64"

For the Attribute Field, enter “1”

For the Source Element, use the Tag Browser drop down to select NewSpeed

O © & O

For the Source Length, enter “2” (2 bytes = 1 INT)

! Please note that when using a MSG Instruction to write data that the ConveyLinx

registers are NOT zero protected!
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13.6.3. Reading an Input Assembly with
MSG Instruction

For this example, we have created a ConveyLinx-Ai Family Controllers in our Ethernet Tree and
added a MSG Instruction to a ladder rung. We named this MSG block “ReadZPA” and created
the Controller Tag for it. With this MSG Instruction we are going to read all 21 registers from
PLC Inputs for ZPA Mode. We also created a Controller Tag called “ZPA_Inputs” which is an INT
array of 21 elements in order to hold the data.

* When reading any input Assembly with a MSG Instruction, be sure you create the
Destination Element Controller Tag an array of INT with the number of elements
that match the number of registers in the Assembly

Message Configuration - ReadZPA X

Configuration ' Communication Tag

Message Type: o CIP Generic v
Service - >
Jorvice GetAtiibute Single i
nee Lenatt |] : !
Service : —‘
Code: © (Hex] Llass: Lﬂ (Hex) Destination ZPA_Inputs[0] @ v
. E T Element:
Instance: | 105 Altribute: 3 (Hex) e
) Enable ) Enable Watting O Start  Done Done Length: 0
(J Emor Code: Extended Emor Code: [ ] Timed Out €
Emor Path:
Emor Text:
OK Cancel Apply Help
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From the Message Type drop down, select CIP Generic

From the Service Type drop down, select Get Attribute Single

For the Instance Field, enter “105” which is the Assembly vale for the ZPA Mode inputs

For the Class Field, enter “4”

For the Attribute Field, enter “3”

© 0 009 e

For the Destination Element, use the Tag Browser drop down to select ZPA Inputs and
expand to select the [0] element




13.7. EDS Module Data Type Cross
Reference

When you create an instance of a device from an EDS file in your RSLogix 5000 environment;
the EDS file provides a Module Defined Data Type for the inputs and outputs of the device. This
Module Defined Data Type’s name is automatically generated by the EDS file creation’s
software and is based upon (among other things) a checksum of the items in the file. This often
creates a somewhat cryptic alpha-numeric string for the name.

In situations where you may inherit an existing program and your RSLogix 5000 environment is
missing the EDS file used for this program; you will need to determine which version of EDS file
was used and then go find it on our Pulseroller.com web site. Similarly, you may also have the
situation where you need to be able to match your AOI version to its correct EDS file. The
following chart cross references the most common EDS files, AOI files, and Module Data Types

EDS File ‘ AOI File ‘ Module Data Type

_055C:Ai2_84EED4D3:1:0
Ai2_ZPA_AOI_4 5.L5X

_055C:Ai2_3015BAF1:0:0

ConveyLinxAi_V5_1.eds
_055C:Ai2_1F7F96C5:I:0

Ai2_PLCIO_AOI_4 5.L5X
_055C:Ai2_7DDD1BFA:0:0

* For versions or Module Data Types not shown, please contact
support@pulseroller.com
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14. Connecting to Siemens PLC with
Profinet 10

This section assumes you have a solid working knowledge of both Siemens PLC’s
and the TIA Portal or Step7 manager development environments.

This section applies to all ConveyLinx Family modules. Figures and software
screenshots may only show ConveyLinx-Ai Family examples, but the concepts are
applicable to all ConveyLinx modules

S7 PLCs from Siemens can use ConveyLinx modules because they support PROFINET 10
communication protocol and can act as PROFINET IO-devices with the S7 PLC acting as a
PROFINET 10 controller. The PLC can connect in different ways to the same ConveyLinx module
based upon how you want to use it. Each of these different ways that the PLC can connectto a
given module is called a Device Access Point (DAP). For a given ConveyLinx module type or
family, your PLC programming environment needs a GSDML file installed so your environment
can display each of the DAP’s available for that given module type or family. Each ConveyLinx
module family (ConveyLinx-ERSC, ConveyLinx-Ai, and ConveyLinx-ECO) has their own GSDML
file that contains all of its DAP information. Each DAP corresponds to a Mode of Operation of the
ConveyLinx module.

Preparing your Programming Environment
Understanding the ConveylLinx Module’s Modes of Operation

Device Access Points (DAP)

The ProfiNet protocol allows for multiple access ways for a single physical device. This is called
a Device Access Point or DAP. In essence each DAP allows the PLC to connect to the same
physical device in a different way from the other DAPs for that device. The number of DAPs a
device supports is vendor specific so every manufacturer decides how many access ways to
provide for their device.

After you install the appropriate GSDML file into your programming environment based upon
the ConveyLinx Family you are using, there will be two directories (or folders) of DAPs:

1. Contains the DAPs that are used when you want to use Separate ConveyLinx Auto-
Configuration by either Install Button (ConveyLinx-ERSC Family) or by EasyRoll
(ConveyLinx-Ai Family and ConveyLinx-ECO)

2. Contains DAPs that are used when you want to use Integrated Configuration Direct from
PLC Topology to detect the topology of your ConveylLinx network and configure all
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modules
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14.1. Preparing Your Programming
Environment

In order to use ConveyLinx with your PLC, you need to install the proper configuration files into
your TIA Portal or STEP 7 programming environment. The files required will be included in a
downloadable .zip archive from our site and will include an xml with the filename structure
“GSDML-V2.xx-IndustrialSoftware-ConveyLinx-yyyymmdd.xml|” and at least 1 bitmap file (.bmp)
with the graphic image of the particular module(s) for which the xml file specifies for your
Siemens programming environment.

There are also optional (but highly recommended) User Data Type (UDT) files specific for each
module type and Mode of Operation you wish to use.

* The files you will need are dependent on the specific Conveylinx module and
module firmware version you are using.




14.2. Modes of Operation

When installed, ConveyLinx modules can be configured as one of the following 6 basic modes:

Full ZPA Mode

n this mode, ConveyLinx works as a one or two zone ZPA controller. When communicating with
module in this mode, the S7-300 PLC can control mainly material handling properties such as
accumulation, release, wake-up/full stop, read/write tracking, MDR parameters (speed,
acceleration and deceleration), and ConveyStop. In this mode the PLC does not have access to
directly control start/stop of MDRs because internal ZPA logic is operating the module. When
communicating with ConveyLinx in ZPA mode, the PLC does not require fast reaction time as
would be expected for a remote I/O device. Typically, 32 ms to 256 ms is the range of response
time utilized between the PLC and a ConveyLinx module in ZPA mode. The data array instance
lengths for input and output data mode are 64 bytes.

Reduced ZPA Mode

In this mode, the ConveyLinx modules operates as a one or two zone ZPA controller just like the
Full ZPA Mode. However, the instance data presented to the S7-300 PLC is limited to basic
material handling properties such as accumulation, release, wake-up/full stop, and MDR speed.
In this mode, because the instances length is reduced to 30 bytes; the PLC may be able to
accommodate more modules especially in applications where all ZPA features (such as
tracking) are not required. Similarly to the Full ZPA Mode, the 32 ms to 256 ms response time is
typical for this mode.

Merger Mode

In this mode, the module is running in ZPA mode and exchanging 64 bytes of data with the PLC.
In addition to the ZPA logic, the module now runs the Merger task on one of their zones.
Configuring the Merger zone, differs between the two configuration methods (see Configuration
methods chapter). Similarly to the Full ZPA Mode, the 32 ms to 256 ms response time is typical
for this mode. The exchanged data is the same as for the Full ZPA mode.

Full PLC Controlled Mode

In this mode, the ConveyLinx module is placed into PLC I/O mode with the EasyRoll software
tool. When the module is in PLC I/O mode, all internal ZPA logic is suspended and the module
requires an external PLC to read port inputs and run/stop MDRs connected to the module. The
PLC contains any and all logic to process inputs from sensor/control ports, run stop MDRs, set
direction/speed/accel/decel of MDRs, and more. Also, in this mode the PLC has access to
registers in the PLC I/O module that can interface to neighboring ZPA modules for material



handling control and tracking data support. A ConveyLinx module in PLC 1/O mode is also
capable of Servo functions that are made available to the PLC. In this mode, the ConveyLinx
module responds as would be expected for a remote 1/O device. ConveyLinx will connect to the
PLC with a 4 ms communication response time. The data array instance lengths for input and
output data in this mode are 64 bytes.

Reduced PLC Controlled Mode

In this mode, the ConveyLinx module is configured and operates without ZPA logic the same as
it does in Full PLC Controlled Mode. However in this mode, only port I/O and MDR run/stop/
speed functions are available to the PLC. In this mode, because the instances length is
reduced; the PLC may be able to accommodate more modules especially in applications where
all the features in Full PLC Controlled Mode are not required. ConveyLinx modules in this mode
communicate at the same 4 ms response time as the Full PLC Controlled Mode. The data array
instance lengths for input and output data in this mode are 16 bytes

PLC Controlled Mode with ConveyLogix Program

In this mode, the ConveyLinx module has been programmed with ConveyLogix and this
program is running inside. ConveyLogix allows you to write your own programs and download it
to the ConveyLinx module turning it into a small PLC. The ToPLCArray(WORD [16] ) and
FromPLCArray(WORD [16]) are exchanged with the PLC. What data is exchanged in those data
arrays, is programmed by the engineer in the ConveylLogix program and in the PLC. The
communication response time should be adjusted by the programmer, based on the size and
complexity of the ConveylLogix program. The bigger it is, the higher update speeds should be
selected.
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14.3. Understanding the Two Configuration
Methods

! Before going further, you will need to decide which of these two methods you are

going to use!

In general, a network of ConveyLinx modules must be Auto-Configured before they can work
together in ZPA mode or exchange any data with each other when in PLC 1/O mode. The typical
method is to utilize the Install Button (on ERSC family modules) or EasyRoll (for ConveyLinx-Ai
Family and ConveyLinx-ECO). When you use Siemens S7 PLCs and TIA Portal or Step 7 Manager,
you can have the ConveyLinx modules automatically configured from the PLC based upon the
topology you create at design time in your Siemens PLC programming environment.

Separate Conveylinx Auto-Configuration

When using this method, the configuration of a module or group of modules is initiated with the
Install Button or EasyRoll software. All of the module parameters such as motor modes
(ECO/BOOST etc.), module mode (PLC/ZPA), inter-module connections, Merger zone, IP
addresses and all other general parameters are assigned during the Auto-Configuration
procedure. The Profinet name is formed by the module during the Auto-Configuration procedure

as well. In order write your program in the PLC, you will need to know the exact Profinet name
f hm I wish t nnect an not have the flexibility to change th names.

Advantages of Separate ConveyLinx Auto-Configuration

* Changing parameters like motor settings, ZPA functionality, etc. can be done
for multiple modules all at once with EasyRoll

* Your PLC only has to connect to modules it needs to interface with and not
every module in the network

* ZPA Extension function is able to be configured

Disadvantages to Separate ConveyLinx Auto-Configuraton:

* Profinet name of the module is set during Auto-Configuration and cannot be

modifi
* Your PLC must use the exact syntax of the module’s Profinet name in order to
connect

* You have to know in advance your exact network topology and I.P. addressing
prior to programming your PLC
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Integrated Configuration Direct from PLC Topology

! This method is only available for ConveyLinx-ERSC Family for 4 series firmware

4.27 and higher and 5 series firmware 5.03 and higher

When using this method, you create your network topology within the Siemens PLC
programming environment (TIA Portal or STEP 7). All pertinent module parameters become
available within your environment and can be configured at design time. As long as your
physical installed network topology of control modules matches your designed topology in your
PLC programming environment; when you download your project to your PLC, the PLC takes
care of all of the ConveyLinx control module configuration.

Advantages of Configuration from PLC Topology:

* No module naming restrictions

* No need to use separate EasyRoll software

* Module replacement is true plug and play because PLC handles the procedure
* All module parameters are integrated into the Siemens PLC programming
environment

Disadvantages to Configuration from PLC Topology:

* You have to include all ConveyLinx modules in your topology regardless of
whether you need to interact with them with your PLC logic for your system
* No built in ability to change parameters for multiple modules at the same
time; you have to construct own PLC logic to do this

* ZPA Extension function is not available
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14.4. Separate ConveyLinx Auto-
Configuration

! This section applies ONLY when you use Separate ConveyLinx Auto-Configuration

(EasyRoll or ConveyLinx module Install button)

Adding ConveyLinx Modules to Your Project

Once you have installed the GSDXML file into your environment, ConveyLinx devices are
available to be used in your project. You can find ConveyLinx devices in the Hardware Catalog
window

Options (EE
=l
=
v [Catalog 12
il it 5
< E Filter Profile: | <All> [v- |_n-|jf E
j :i )
¥ [l Field devices x| [*=
Drill down the tree ~ [ Other feld devices _
] r_ﬂ Additional Ethernet devices ﬂ
structure to get to the ~ [l PROFINETIO =
folder Conveyor Control » % Conwellers |E
¥ Drives
with EasyRoll configuration v [l Encoders %_’
. Fa @
to see the available DAPs * Bl Gatevmy
~@io -
w [ Induzrial Sofware Co. I—?
- ﬁ Conveyling o =
b ri Conveyor Control - &
Each of these is a separate DAP ~ [ Conveyor Control with EasyRoll configuration =
for when you use EasyRoll or S e Sutleb Sl L
Install Button Installation ]l conveyLinx Ai in FLC mode with ConveyLogix T
N. ConveyLinx Al in reduced PLC mode E
M ConveyLinx Al in reduced ZPA mode | E'

* The Mode of Operation of a given ConveyLinx module will determine which of the
DAPs to drag and drop from the Hardware Catalog window into your project
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14.4.1. Profinet Name

When ConveyLinx modules are Auto-Configured from either EasyRoll or by Install button, each
module automatically generates its own specific Profinet Names each with an exact syntax that
corresponds to the Mode of Operation (ZPA or PLC I/0) determined during Auto-Configuration. If
you performed Auto-Configuration with an Install button, each module defaults to ZPA Mode
and the ZPA Profinet Names will be automatically generated. If you use EasyRoll to change a
module from ZPA to PLC I/O Mode, the Profinet Names are automatically updated for PLC I/0
Mode

The following chart shows the exact syntax for Profinet Names:

Mode ‘ Syntax ‘ Remarks

Full ZPA conveylinxzpa-

Reduced ZPA XXX-YYYy xxx = 3rd Octet
of I.P. Address

Full PLC

Controlled conveylinxplc- yyy = 4th Octet
Reduced PLC XXX-YYY of I.P. Address
Controlled

! With ConveylLinx Auto-Configured modules, you cannot change the Profinet
Name in the module and you MUST use the EXACT Profinet Name in your

Siemens programming environment in order to communicate with a given
module.

* Please do not confuse the module’s General Name or Project Name that you
assign for a given device with its Profinet Name. The Profinet Name is required to
be in the proper syntax or the module will not connect to the PLC. The module’s
Project Name is completely user’s choice to identify the module in the your
Siemens programming environment and is what is displayed in your project’s
Network View(s) and Project Tree.
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14.4.2. Examples of Adding Modules

In this section we will provide an example that will add a single module of each Mode to a
project. This will require a combination of selecting the proper DAP from the Hardware catalog
coupled with using the correct Profinet Name to achieve our desired result. The following chart
lists the 6 modules we want to add to our project and the proper Device and Profinet Name
syntax needed.

DAP from
Module .
Mode (Yo [0 [ (=TS Hardware Profinet Name
Catalog
Full ZPA 192.168.0.20 | ConveyLinx-Ai conveylinxzpa-0-20
Full PLC . . .
Controlled 192.168.101.21 | ConveyLinx-Ai conveylinxplc-101-21
Reduced ConveylLinx-Ai in .
ZPA 192.168.101.22 | reduced ZPA conveylinxzpa-101-22
mode
Reduced ConveyLinx-Ai in
PLC 192.168.20.123 | reduced PLC conveylinxplc-20-123
Controlled mode
Full ZPA with . . .
192.168.0.21 | ConveyLinx-Ai conveylinxzpa-0-21
Merger

ConveyLinx-Ai in
192.168.0.22 | PLC mode with conveylogix-0-22
Conveylogix

ConveylLogix
Interface

* The following sections will show the details of adding each of these items to you
TIA Portal environment
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STEP 1: Add the Module to the PLC Network

From the Catalog window,
drag and drop the
ConveyLinx-Ai DAP into
the Network View window

To attach the module to
the PLC, click on the Not
Assigned link and select
the desired Profinet
Interface of the PLC

When attached, you will
see the green graphic
linking the PLC and the
module together

[e;"’ T‘opology view

% Network| §§ Connections |

PLC1
CPU1511-1 PN

d% Network view >]||1‘ Device view |

Options IEEI!
=
=B
iad ~ | Catalog-)_ g
—— 8
<. ] )|
[ Filter  Profile: | <Al [=1[e¥]|E
el 1T 5
~ [[§l PROFINETIO [all=
] :[I Contrellers |
» [ Orives (o]
» (g Encoders (=]
S
» j Gateway g
~ o o
~ [ Industrial Sofware Co. | |
« [ Conveytinx 1
» [ Conveyor Contral -
B [} Conveyor Control with EasyRoll configuration —El'
a
ConveyLinx Ai in PLC mode with Conveylogix 3
[l ConveyLinx Ai in reduced PLC mode =]
[l conveytinx i in reduced ZPA mode (]

|; Topology view ||Eg't| Network view ||[|1‘ Device view |

% Netwark uu Connections |HI.'I connection

PLC 1
CPU 1511-1

FM

Figiwe

Mot assigned |

CLAiZPA O A
CaonveyLinx Al .. %33"—%‘:{.

Select 1O controller
FLC_1.PROFINET inte rface _1|

ConnectingToSiemensPLC_DOCUMENTATION » Devices & networks

| v )

|§ Topology view ||ﬁg‘t| Network view

% Network ?u Connections |!—II.'| connectior |v| B % 3E ; Qi
1 10 system: PLC_1.PROFINET I0-System (100} |
PLC_1 cLai sy
CPU 15111 PN ComveyLinx Al B
e Zag e

|||]'f Device view |
=

]
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STEP 2: Assign the EXACT Profinet Name to the Module

In the Project Tree locate
your newly created
module under the
Ungrouped devices folder.
Right Click on your module
to show a pop-up menu
and select Properties

A new window will open.
Select General from the
menu on the left. In the

Name field enter the
required name for the
device. In our example it is
conveylinxzpa-0-20 from
the Example Table

Type in the EXACT Profinet
Name and press enter to
make the change

Open é& Frint preview...
Open in new editer

_—‘-) Export module labeling strips...
Open blockiPLC data type... F7

|g Properties . AIt+EntEr|
Export CAxdata...
3 gTechnDIUgyUbjects ;{, Cut Ctrl+X
4 External source files _ilg Copy Curl+C
v [g PLCtags g Paste Ctrlsy
» [ PLC data types % Delete Del
[Z) Watch and force tables Rename F2

!'j’- Online backups 8
; Go to topology view

g Go to netwark view
Go to master /10 system

=
=g Traces

- v v v

i Device proxy data
B8 Program info

[.f FLC supervisions & alarms Compile 4
] PLCalarm textlists Downlead to device »
v [ Local modules & Goonline Curl+K
= A Go ofiine Ctrl+h
» P_u Distributed 1I0 L i 1) X i d
~ iz Z % Online & diagnostics Curl+D
'+ Ungrouped devices i i
V[T cLai [Commytime A1 e Ascign device name
» (48 Comman data & Compare 4
_h search in project crrl+F
> C F
&) Print... Crrl+P

¥ 0 CLAI [ConveyLinx Al]

4 m Common data

E

CLAI [ConveyLinx Ai]

[ Texts |

| General | 10 tags ” System constants

I « General I
Catalog information

= PROFINETinterface [X1]

General

General Ir'ﬁame: G I
Ethermnet addresses ¢ wpTi e iLIser
» Advanced options x
Hardware identifier Lararment
Identification & Maintenance
Hardware identifier
Rack: |0
slot: |0

CLAi [Co nveylinx Al

|| Texts |

J General || 10 tags || System constants

w General G |
enera

Catalog information
= PROFINETinterface [X1]
General

Name: |conveylinzpa-0-20|

Ethernet addresses Author: | User

¥ Advanced options

Hardware identifier Eomment:
Identification & Maintenance
Hardware identifier
Rack: |0 |
Slot: |0 |
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STEP 3: Enter the |I.P. Address

In the same properties
area that you changed the
Profinet Name, click on
Ethernet addresses and
enter the I.P. address. In
our example it is
192.168.0.20 from the
Example Table

ConveyLinx-Ai Family Complete Guide - 3.0_en

* General
Catalog information
* PROFINET interface [X1]

General

Ethernetaddresses

* Advanced options
Interface options
b Real time settings
¥ Port1[X1P1R]
» Port 2 [¥1 P2 R]
Hardware identifier
ldentification & Maintenance

Hardware identifier

Ethemet addresses

Interface networked with

Subnet: | PNIE_1

IP protocol

IP address: | 192 . 168 . 0

| Subnet rmask: | P e L G |

Use router

(=]
(=]

0
U

STEP 4: Select Update Time Interval

In the same properties
area that you changed the
Profinet Name, click on
Advanced options and
select a proper Update
Time. For a ConveyLinx
module in ZPA mode, the
recommended Update
time should be between
32ms and 512ms.

Catalog information
* PROFINETinterface [X1]
General
Ethermnetaddresses
Hardware identifier
Identification & Maintenance
Hardware identifier

|

Update time

O Calculate update time automatically
{®) Setupdate time manually

Update ime: | 4.000

| 5.000
16.000
32.000

| 64.000

Watchdog time | 128.000
256.000

512.000

Accepted update cycles withoutes
10 data: | 3

Watchdog time: | 12.000

Page 390 of 475



PULSEROLLER

ConveyLinx-Ai Family

14.4.2.2. Full PLC Controlled

Complete Guide - 3.0_en

STEP 1: Add the Module to the PLC Network

From the Catalog window,
drag and drop the
ConveyLinx-Ai DAP into
the Network View window

To attach the module to
the PLC, click on the Not
Assigned link and select
the desired Profinet
Interface of the PLC

When attached, you will
see the green graphic
linking the PLC and the
module together

- ——
|f Topology view ({sfy Network view '[ Device view ‘ Options
g% Newvork 1§ Connections [HV T T | @ & = |
R 10 system: PLC_1.PROFINET 10-System (100) |~ v | Catalog )
node1 | g 1 [ Filter  Profile: [l [=] et
ConveyLinx Aii... ;:;I'?" -4 I i
PLE1 ; . |
L} H—#__
— = 4. I T ROTRET Il conveyLinkAi in reduced PLC mode
{PLE_1.PROFINET IO-Syste... Il conveytinxai in reduced ZPA mode
Il conveyLink i in ZPA mode
ConveyLinxAl Merger

ConnectingToSiemensPLC_DOCUMENTATION b Devices & networks

|5'?' Topology view

||,:,—E—h Network view

|||]'f Device view |

L '-..'Efiltimmll.
PLC_1.PROFINET interface_1

PLC_1.PROFINET 10-Syste... :-:-j

% Mewwork| 1§ Connmections | HIM connection [=] & 8 E Z @ % =
1 10 system: PLC_1._PROFINET I10-System (100) E
conveylinxzps-... i pr—— LA o i k.
1-1 PN CorveyLinx Al e AT | e =
ne s  — —

ConnectingToSiemensPLC_DOCUMENTATION » Devices & networks

HAHE

I 10 system: PLC_1.PRO

b—f MNetwork ?_E' Connections |:— Il connection

|§ Topology view ||EE!, Network view ||[|T Device view

om:\reyimxzpa— & prrepe CLA .
1FN ComveyLing Al | =g ComveyLing Ai
PLC: 4

PLC %

[PLC_1.PROFINET I0-5yste._. |

STEP 2: Assign the EXACT Profinet Name to the Module

Follow the same STEP 2 as in Full ZPA Example. For this example the correct Profinet Name per

our Example Table is conveylinxplc-101-21

STEP 3: Enter the I.P. Address

Follow the same STEP 3 as in Full ZPA Example. For this example the correct |.P. Address per

our Example Table is 192.168.101.21
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STEP 4: Select Update Time Interval

Follow the same STEP 4 as in Full ZPA Example. Because this module’s I/O and motors are
under complete PLC control, the fastest Update time of 4ms is recommended.
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14.4.2.3. Reduced ZPA

STEP 1: Add the Module to the PLC Network

From the Catalog window,
drag and drop the
ConveylLinx-Ai in reduced
ZPA mode DAP into the
Network View window

To attach the module to
the PLC, click on the Not
Assigned link and select
the desired Profinet
Interface of the PLC

When attached, you will
see the green graphic
linking the PLC and the
module together

node2 |

ConveyLinx Ai i...
BIEA

[& Topology view Network view [ Device view || Options [

5% Network f,} Connections | HM connectior e 1 j‘ Q$ _: — g g
4 10 system: PLC_1.PROFINET 10-System (100) || {[Calalug 1 F

)

== ] ]| o

PLC_1 conveylinxzpa-... L 00 conveylinxple-... MFiter  Profle: [<All> [+1[e¥]|E
CPU 1511-1PN ConveyLinx Ai oY ] oy ConveylinxAi  — (il PROFINETIO TAll&
Rct m— L » [ Controllers 7 8 |

E » -ﬂ Drives ‘E_j

1 1 3 ;ﬂ Encoders =O

b Ll Gateway %‘

~[mio e

= [1§ Industrial Sofware Co. -

+ [l ConveyLinx 4
: L3 :ucanueynr Control =

conveylinxzpa-... ] ep—— 7 ~ (@l Conveyor Centrol with EasyRoll cenfiguration 3—'_:'
ConveyLinx Ai i... =) i; = Il ConveyLinx Al 4
PLC 1 = = T mveyLing A i eylogix 3
I

|E Topology view ||5Eh Network vie ||[|‘f Device view |

. - - M 7]
b—f Metwork uu Connections |Hl. | connection |v| D % @l x :_".

1 10 system: PLC_1.PROFINET I0-System (100} E

CLAIZPAmIni a

ConveyLinx Ai i...

sComveylne AL2 minl
|
| MOT asElgned

ConveyLinx Atz

ENE

o 112
1 L] ] ] (=)
I PLC_1.PROFINET interface_1 I

PLC_1.PROFIMET I10-5yste.. |

| v | | =

ConnectingToSiemensPLC_DOCUMENTATION » Devices & networks

|E Topology view "EE‘h Network view ||[|'f Device view

1-¥FN

% Network E_E' Connections |:—:.’--:! connection

o 10 system: PLC_1.PRO

mlrerimxza:la—i Comvminm s | CLAI )
ComveyLin: Al e e (ComveyLins Al
FLC 1 = PLC 1

[PLC_1.PROFINET [0-Syste... |
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STEP 2: Assign the EXACT Profinet Name to the Module

Follow the same STEP 2 as in Full ZPA Example. For this example the correct Profinet Name per
our Example Table is conveylinxzpa-101-22

STEP 3: Enter the |I.P. Address

Follow the same STEP 3 as in Full ZPA Example. For this example the correct |.P. Address per
our Example Table is 192.168.101.22

STEP 4: Select Update Time Interval

Follow the same STEP 4 as in Full ZPA Example. Because this module is in ZPA mode, the
recommended Update time to be between 32ms and 512ms.
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14.4.2.4. Reduced PLC

STEP 1: Add the Module to the PLC Network

From the Catalog window,
drag and drop the
ConveylLinx-Ai in reduced
ZPA mode DAP into the
Network View window

To attach the module to
the PLC, click on the Not
Assigned link and select
the desired Profinet
Interface of the PLC

[& Topology view Network view [ Device view || Options [
g% Network 1§ Connections [HM connection T 1 j; (G 3 = p— = :‘:
4 10 system: PLC_1.PROFINET 10-System (100) || {[Catalug 1 %
ll —a (ot ]| §
PLC_1 conveylinxzpa-... L L conveylinxple-... MFiter  Profle: [<All> [+1[e¥]|E
CPU1511-1FN ConveyLinx Ai P ] oo ConveylinxAi  '— (i FROFINETIO Ta @
PLC — Rcl » [ Controllers B
» [ Drives ‘Q_J
» [l Encoders [=]
— » [l Gateway g‘
~[mio e
= [1§ Industrial Sofware Co. -
+ [l ConveyLinx 4
: L3 :ucanuepr Control =
conveylinxzpa-... [0 o L N ~ [ Conveyor Control with EasyRall configuration =
ConveyLinx Ai i... :3; = - Il Conveytinx Ai g‘_"
il
|E Topology view ||5Eh Network view ||[|‘f Device view |
& Netwaork “' Connections |HL'I connection |"| ey % @l : =
1 10 system: PLC_1.PROFINET I0-System (100} E
node2 e CLAZPAminI [ ——
ConveyLinx Ai i... %3@ — ConveyLinx Ai i... ir:]i =
1] = —
et 1L L0 Qe
I PLC_1_PROFINET interface_1 I
---------- PLC_1.PRDFINETIO-Syste...|
4
L4
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&,-,5" Topology view Hﬁ Network view "ﬂ'f Device view |
ﬁwetwmk J;__jg,]lCu:lnmE-u:l:il:nns HMI connection [ =] E %___E ¢ ;_".Ji |7

B 10 system: PLC_1_PROFINET I10-System (100) E

feedline 8] ComeeyLing A2 min | CLAIPLCmini ' proisalndes I;
ConveyLink Aii... ;;,__:)’F;;' ConveyLinx Aii... ;Bﬁﬁ:.‘.
PLC_1 b i PLC_1 . —

When attached, you will
see the green graphic
linking the PLC and the
module together

===

| = | | =i

STEP 2: Assign the EXACT Profinet Name to the Module

Follow the same STEP 2 as in Full ZPA Example. For this example the correct Profinet Name per
our Example Table is conveylinxplc-20-123

STEP 3: Enter the |.P. Address

Follow the same STEP 3 as in Full ZPA Example. For this example the correct I.P. Address per
our Example Table is 192.168.20.123

STEP 4: Select Update Time Interval

Follow the same STEP 4 as in Full ZPA Example. Because this module’s I/O and motors are
under complete PLC control, the fastest Update time of 4ms is recommended.
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14.4.2.5. Merger Mode

The Merge function is configured in EasyRoll. Follow the exact same steps as for a Full ZPA
module to add a module that will eventually be configured as merging zone in EasyRoll



PULSEROLLER

ConveyLinx-Ai Family Complete Guide - 3.0_en

14.4.2.6. PLC Controlled with ConveyLogix

Interface

STEP 1: Add the Module to the PLC Network

From the Catalog window,
drag and drop the
ConveylLinx-Ai in PLC
mode with ConveylLogix
DAP into the Network View
window

To attach the module to
the PLC, click on the Not
Assigned link and select
the desired Profinet
Interface of the PLC

Options E
% Newwork| 1§ Connections |Hii conne ctior | ] E
B 10 system: PLC_1.PROFINET 10-System (100) :“ w | Catalog g
) — i ] 5
e owplc=> " | convepum a2 1 ( A Filter Frofile: | <All> TG;ﬂ g
FonveyLinx Ai = & NETIO A &
et L 5 - » '_[I Controllers -
' » _u Drives w
- S| - » (@ Encoders =
---------------- FIPLE L PRONET I bfate » [ Gotevay z
i ~[@io 2
: - [ Industria| Software Co. - E
1 & ~ [ Conveytinx &
: _' 3 :j.cunvepr Control =
prep—— conveylinxzpa-__ | ConverLin 42 | | N ~ [l Conveyor Contral with EasyRoll configuration _2‘
~— ConveyLinx Ai = == 4
Tad) : S g
[l Conveylinx Ai in reduced ZPA mode E
|; Topology view ||EE‘H Netmrk ViEW ”ﬂ'f Device view |
p. New.c:rk ¥ Connections | HMI connection | s | R % .
1 10 system: PLC_1_PROFINET I0-System (100} E
merg&r‘! _ | ConveyLing 4z CLAiPLC!.ﬂ-gb(_ _ O T ——
ConveyLinx Al___ ':'Eﬂ (.—_-‘:. Conveyme Al ':“3@ E‘:‘
PLC 1 ' '

Sele

rPLC T PRDFINETIntEr‘hEE 1 I

PLC_1.PROFIMET IO-5yste... |

|~ | | =m
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|; Topology view ||E|'E't| MNetwork view ”ﬂ'f Device view |

;Eb :—,4.

0 10 system: PLC_1.PROFINET 10-System (100) E

ﬂ—f Metwork El“g Connections |H.’ Il connection | -| i HL_:: i %

merger1 & Coimmi Al CLAIPLCLogix i  Eo——— '

ConwveyLinx Al... a L aw ConveyLinx Al i... Am o ogan
= LD | ] O id 0| DO

PLC 1 . PLC 1 _ .

When attached, you will b
see the green graphic ;
linking the PLC and the
module together

|PLC_1.PHDFINETID-E

| > ] | =mm

STEP 2: Assign the EXACT Profinet Name to the Module

Follow the same STEP 2 as in Full ZPA Example. For this example the correct Profinet Name per
our Example Table is conveylogix-0-22

STEP 3: Enter the |I.P. Address

Follow the same STEP 3 as in Full ZPA Example. For this example the correct |.P. Address per
our Example Table is 192.168.0.22

STEP 4: Select Update Time Interval

Follow the same STEP 4 as in Full ZPA Example. Because this module is running a ConveylLogix
program, the Update time interval is recommended to be set based upon the CPU usage the
Conveylogix program is causing on the module.

* The CPU usage on a ConveyLinx module can be viewed when you go on-line with
the ConveyLogix programming software

CPU Usage and Recommended Update Times

The following table provides the recommended Update times based upon CPU usage of your
Conveylogix program.
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Minimum
CPU Usage | Recommended
Update Time
< 50% 8ms
50% - 60% 16ms
60% - 70% 32ms
70% - 80% 64ms
80% - 90% 128ms

! Using a faster than recommended Update Time may produce unexpected results.

! Itis recommended that you do not operate ConveyLinx modules with
ConveylLogix programs that utilize more that 90% CPU usage. ConveyLinx
module CPU usages above 90% can result in compromised module performance.
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14.5. Integrated PLC Topology
Configuration

This section applies ONLY when you use TIA Portal or STEP 7 Manager Topology to
configure your ConveyLinx modules

ConveyLinx-ERSC Family of modules require firmware 5.07 or later for PLC
Topology configuration

Adding ConveyLinx Modules to Your Project

Once you have installed the GSDXML file into your environment, ConveylLinx devices are
available to be used in your project. You can find ConveyLinx devices in the Hardware Catalog

window

Options 23

Drill down the tree ElH

=

Catal z

structure to get to the QETS T 2

.L.—...._ o

folder Conveyor Control These are the Dﬂ_\l_’S_to use @ FiIteDr Profle: [<Alb =[] g

With topology and fu” PLC wh:onp\:::gavr:ol:t;::étgl:Lc - _[Clor;vewri.ontrl.wi:jcmpoLoqvanE full PLC confiquration E} a
onveyLinx Al in PLC mode

Configuration to see the configuration [l ConveyLinxAiin PLC mode with Conveyl ogix o]

. [l conveyLinx 2i in reduced PLC mode o

ava Ila ble DAPS Il conveyLinx Aiin reduced ZPA mode %

m ConveyLinx Ai in ZPA mode :_

Il conveyLinx Ai Merger S_

* The Mode of Operation of a given ConveyLinx module will determine which of the
DAPs to drag and drop from the Hardware Catalog window into your project
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14.5.1. Profinet Name

There are no module-specific name conventions when you use Integrated PLC Topology
Configuration from the PLC. The name of the device can be whatever you want. TIA Portal will
auto-correct if the name is outside of Profinet limitations.

* For users new to ConveyLinx and are familiar with the Siemens platform should
find the Integrated PLC Topology Configuration quicker and easier to implement.

Please note that Step7 Manager will not auto-correct if you enter a non-
compliant name. A frequent mistake is using upper case letters which are not

allowed according to the Profinet standard. TIA Portal will autocorrect upper case,
but Step7 Manager will not auto-correct and will eventually result in program
error.
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14.5.2. Adding Modules

You add modules using the exact same procedures as depicted in the Separate ConveylLinx
Auto Configuration section. The main difference is that you must use the DAPs created for
Integrated PLC Topology Configuration.

Update Time

The DAPs for Integrated PLC Topology Configuration are already pre-configured with the lowest
recommended Update time for the given functionality. This means that you can skip STEP 4
when adding your modules.

- General

»  Real time settings

Catalog information
w PROFINETinterface [X1]
General

» » |0 cyde

U pdate time
The Update time will You can skip STEP 4 when adding
default to the Calculate your modules because the DAP

(s) Calculate update time automatically

O Setupdate time manually

Update time: | 32.000

automatically sets the Update time

update time automatically
setting. You can always
manually enter a longer
time if needed.

Hardware identifier

Watchdog time

Accepted update cycles without
b 10 data: | 3

B Watchdog time: |96.000
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14.5.3. Topology Example

An example of a conveyor layout is a great way to illustrate the Integrated PLC Topology

Configuration method.
Topology Example

feeder merge
Merger DAP

Full ZPA DAP

C o ruEyor Floir

L

Reject
Reduced PLC DAP

””IIIII LT
Conveyor Flow
mm

DAP from i
Module Profinet
|.P. Address Hardware
Mode Name
Catalog
ConveylLinx-
Full ZPA 192.168.0.20 | Aiin ZPA feeder
mode
Full ZPA with n Linx-
u WIth | 192 168.0.21 |COMVEYHM- | rge
Merger Ai merger
ConveylLinx-
Conveylogix | , 55 168.0.22 | AN PLC divert
Interface mode with
Conveylogix
Full PLC ConveylLinx-
192.168.0.23 workstation
Controlled Ai in PLC

divert
ConveyLogix DAP

workstation
Full PLC DAP
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mode
ConveylLinx-
Reduced Aiin
192.168.10.2
ZPA 92.168.10.20 reduced ZPA spur
mode
C Linx-
Reduced Aioir:]vey 1nx
PLC 192.168.15.20 reject
reduced PLC J
Controlled
mode

For this example, add these to your network in the same fashion as described earlier in the
Examples of Adding Modules section. Because our example is using a switch, you need to

select a Profinet switch from the Catalog. In our example we selected a SCLANCE XF204 four
port switch. Here is a view showing all the items added to our topology including the Profinet
switch and ConveyLinx modules.

PLCY
CPU511-1 P

Switch_1
SCALANCE XF204

ConnectingToSiemens * Devices & networks

divert S————
ConveyLinx Al L. A
=y

a
spur —
ConveyLing Aii... =%
|
-

wirkstation
ConveyLinx Al L.

reject
ConeyLine Ai .

ComveyLing Ai ...

Comvering A2

e

it o
lr,;
LB

ConveyLinx

Modules

Network view

ﬂ" Device view .
3
H
|

biojeges asempaey [T |

51003 auljug =)

syse| gl

sapRIqn [

Connecting PLC and Switch

To make a topology connection, click and drag from the small connection square on the PLC to

one of the ports on the switch.
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ConnectingToSiemens » Devices & networks

| Topology view | Network view | I Device view
=

PLEY
CPU 15111 PN

Bojeyea sempiey [ |

Drag line from PLC to Switch to make connection

¥
g
:
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14.5.3.1. Connecting 1st Subnet of Modules

Click and drag from one of the Profinet switch ports to the divert ConveyLinx module’s left port.
Repeat the process to connect the divert module to the workstation module, and then the

workstation module to the reject module.

ConnectingToSiemens » Devices & networks

E R e
PLEY divert
CPU 15111 PN Conveyline Ai ..
Switch_1
SCALANCE XF204
Drag line from
switch to left port
on module

E————

S
n

workstation
ConveyLing Ai ..

merge

CormveyLin Al

CommmLIng &G

=WE

Comrepnz &7
1'—.1j:'.".:,
-

reject

ConveyLinx Aii...

feeder

ConveylLing Aj i

| = Topology view g Network view | If Device view [E

) : . =

4 &

=1

B H

]

] ]

———— ET

=N e
o L

L7

(=]

2

£

H

g

2

=

[—— 1_1

P | o 0

e :

m

E

=

g

:

When you are done with the 1st subnet of modules, it should look like the following:

ConnectingToSiemens ¢ Devices & networks

B e Hu e
PLC_1 divert
CPUI571-1 PN ConveyLinx A i..
Switch_1 spur
SCALANCE XF204 ConveyLine A i...

E————

-".]:: E

I e——

2NE
e

wiorkstation
ConveyLinx A i...

merge

‘ConveyLinx Ai...

Commmpin i3

-".}:f-

|

[re—r—

E=NE
e

reject
ConveyLinx Ai i..

feeder

ComveyLing A i..

f Topology view E_&; Network view ‘.’m Device view ] kel
=
2 ]
=
BNH
e
g
. g - =
&
T =
__;}.;. 3
15 Subnet connected %
to switch making %
path back to PLC E
s
i —-—
&
Commra.aq S
S
e f
m
-
g
g
2
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14.5.3.2. Connecting 2nd Subnet of
Modules

Same as for the 1st Subnet, click and drag connection from switch to spur module a

nd spur

module to the right port on the merge module. Connect the left port of the merge module to

the left port of the feeder module.

neighbor modules.

* Note which port on the merge module is connected to which specific port on its

ConnectingToSiemens * Devices & networks

_'f Topology view ‘f_& Metwork view

CIRIENRY
PLC 1 divert workstation - reject =

CPUI5T1-T PN ConveyLing Ai L. ConveyLing A iL.. I ConveyLing Al iL.. e

Repeat for remaining modules making note of
left and right port connections to preserve
Drag line from switch actual connected topology
port toleft port on
spur module

Switch_1 spur marge
SCALAMNCE XF204 ConveyLing A iL.. - ConveyLinx Ai..

"’ﬂ" Device view ]

b
1td
Gogees auemprey (§ |

s]00] AUNUQ kS ||

sapei & | syse) h\-rl|

When you are done with the 2nd subnet of modules, it should look like the following:

ConnectingToSiemens » Devices & networks

5" Topology view ;:3\_ Network view !m Device view | l-_-j

gl = T T = g
ol |H

o

= |2

PLC T divert workstation - g
CPUI511-1 PH ConveyLinx Ai i.. ConveyLine Ai L. E Note left and right &
port connections to |

preserve actual 2nd Subnet g

topology connected toswitch =

making path back to ;

PLC =3

b

Switch_1 spur merge feeder E
SCALANCE XF204 ComeeyLine A i... Conveylinx Ai... ComveyLing Ai ... 3
=
m

-

&

g

3
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14.5.4. Module Configuration

With Integrated PLC Topology Configuration, you do not need EasyRoll for initial module
configuration or changing ConveyLinx module parameters. The PLC programming environment
provides the ability to configure most all the parameters and settings you can access with
EasyRoll.

nodel [CnnveyL'i'nx Al'in ZPA mode]

_General | 10 tags Syster

w* General

Catalog information
w PROFIMNETinterface [X1]
General
Ethernet addresses
b Advanced ocptions
Hardware identifier
Identification & Maintenance
[Modiie parameters
Hardware identier

The following sections show the various parameters you have access to for each of the DAPs
along with links to the corresponding EasyRoll explanations of the particular parameter:

ZPA/Reduced ZPA Modes
PLC/Reduced PLC Modes

Merger Mode
Conveylogix Mode




14.5.4.1. ZPA/Reduced ZPA Modes

General

General

Zones used: | Two I;:lnjica.l.mnes -
Flow direction: | The flow is from left to ng ht =] :Ir o
QBE lted: | Disable -
&ensurs debounce[ms]: ) |
QHEFZ one: | Disable v

Connect to Upstreamn | —
Conveylinx | Connectio the topological neighbor module  |=

Upstream IP 1: :0
Upstream IP2: |0
Upstream IP3: |0

0

Upstream IP 4

Connect to Downstream : A T
Conveylinx: | Connectto the topological neighbor module  |=

Downstream IP1: |0
Downstream IP2: |0
Downstream IP3: |0

0

Downstream [P 4:

There is no equivalent setting in EasyRoll
because these are determined by the Auto-
Configuration procedure

Set up for master/slave motor rollers in a
belted zone. There is no equivalent setting
in EasyRoll

Sensor Debounce setting

00 0 ©

Enable/Disable FlexZone operation

Change Upstream ConveyLinx Connection.
If you want to perform the EasyRoll
equivalent of selecting “None” for the
connection, select the drop down option
“Connect the the module with the below IP
address” and enter “0” for each IP address
octet.

C



Change Downstream ConveyLinx
Connection. If you want to perform the
EasyRoll equivalent of selecting “None” for

o the connection, select the drop down
option “Connect the the module with the
below IP address” and enter “0” for each IP
address octet.
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14.5.4.1.1. Upstream/Downstream Zones

Settings descriptions are identical for

“ Downstream zone as well

Upstream zone
Mode of operation: |§|ag_ul.;te__m;:|de mo
o‘l'rain gap timer{ms]: | 0 ' |
oSensnrtyp!: irRE'tl'n-reﬂEEti'.rE sensor is used m
("] PUSH-PULL sensor o
oD Reverse maotor

eomionsz [1 i
Motor mode: i:EEEH&H?fﬂ'Er';FEJ’E.'éIEE'n"{iHI.JéL?'-:E'r'réﬁ?ii_@o

osFEEd[mmisl: | 1000 ]
Brake mode: i_NﬂrmaIbrake methed |v']o

|

° accellmm]: |30

Decellmm]: |30

Set zone’s release mode of operation

Timer value when using GAP Train Release

Change the logical polarity of the Sensor

Configure Sensor port to accept Push Pull
type sensor

Change motor’s Default Rotation Direction

Enable/Disable various zone options
Set zone’s Motor Type
Enter desired Motor Speed

Change motor’s Brake Method

Enter desired motor Accel/Decel values

| 900000 60 000

These settings are identical for the Downstream Zone
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14.5.4.1.2. Upstream/Downstream Zone
Timing

Settings descriptions are identical for

Downstream zone as well

Upstream zone timing options

Run after product leaves[ms]: | 2000 | o

o Forward inductfmm]: |0
Backward inductfmm]: |0

oJam timers[ms]: | 3000
Slow Down speed[%]: O

o "] FastRelease

Change zone’s Run After Timer from its
default value

Change zone’s Induct Forward and Reverse
Timer values

Change zone’s Jam Timer from its default
value

Configure zone’s Look Ahead Slowdown
feature operation

© 0 00

<t These settings are identical for the Downstream Zone
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14.5.4.1.3. Sensor Port Pin 2 Usage

Pin2 functions disabled -

Fin2 functicns disabled E

Select the operation and configuration of each Sensor Port’'s Pin 2
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14.5.4.1.4. Connection to Merger Module

Merger connection

MergerIP 1:
Merger IF 2:
herger IF 3:

(=N N =B ]

herger IF 4:

Feeder line selection: | The medule is nota feederto 8 mergerzone | =

These settings are only used if this given module is discharging onto another ConveyLinx
module that is configured as a Merger. In EasyRoll this operation is performed when connected
to the Merger module’s Merge Zone. The difference here is that you enter the I.P. address of
the Merger module where the Merge Zone is located. In the EasyRoll example you are
connected to the Merger module’s Merge Zone and you enter the |.P. address of the ZPA
module that is feeding the Merge Zone. This function is depicted in an example in the
ConveyMerge section.




14.5.4.2. PLC/Reduced PLC Mode

General

General

Flow direction:

Connect to Upstream
Conveyline

Upstream IP 1:

Upstreamn IP 2: |

Upstream IF 3:

Upstream (P 4: _

Connect to Downstrear
Conveylinx

Downstream IF 1:
Downstream IF 2:
Downstream IP 3:

Downstream IP 4:

Connect to the module wath the below IF addre’T'

0
0
o
0

‘Connect to the module with the below IF addre =

The flow is from left to right = o

e

—

0

0
0
0

There is no equivalent setting in EasyRoll
o because these are determined by the Auto-
Configuration procedure

Change Upstream ConveylLinx Connection.
If you want to perform the EasyRoll
equivalent of selecting “None” for the

o connection, select the drop down option
“Connect the the module with the below IP
address” and enter “0” for each IP address

octet.

Change Downstream ConveyLinx
Connection. If you want to perform the
EasyRoll equivalent of selecting “None” for
o the connection, select the drop down
option “Connect the the module with the
below IP address” and enter “0” for each IP

address octet.
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Left / Right Side Configuration

Settings descriptions are identical for

Right side as well

Left side red

o [ Left Fin 2 invert
[ Left Pin 2 PUSHIPULL o
o [7] Left Fin 4 invert
[ Left Fin 4 PUSHIPULL o
o D Reverse motor
Motor mode: ECO mnde_l:l-‘« start/ 2.8A continuous current li_f;_‘_! o
o Speed[mmis]: 1000
Brake mode: _-N.&n.lir_né_l._!.:r;é_k_é_n;thud r:-_' o

o Accellmm]: 30
Decel{mm]: 30

For PLC mode, this function is not set in
EasyRoll but with populating data in the
Set Sensor Port Input Mask register from
the PLC. When you use Integrated PLC
Topology Configuration, you set this
function here and you do not need to write
data from your PLC logic

-

There is not an equivalent function in
EasyRoll

Change motor’s Default Rotation Direction

Set zone’s Motor Type
Enter desired Motor Speed

Change motor’s Brake Method

00006000

Enter desired motor Accel/Decel values

* These settings are identical for the Right side
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14.5.4.3. Merger Mode

ConveyLinx-Ai Family Complete Guide - 3.0_en

The Merger DAP is essentially a Full ZPA mode module with an added parameter to configure
the merger. So the General, Upstream/Downstream Zones, Upstream/Downstream Zone

Timing, and Sensor Port Pin 2 Usage parameters are the same as previously described.

Merger Configuration

Merger

Merger type:
Merger mode:
LeftIP1:

Left IP 2:
LeftiP3: |
LeftIPd: |

RightIP1: |
Right IP 2:
Right IF 3:
Right I 4:

TMerger Accept timer:
Therger Sending timer:

iMergeris disabled

-
| First come first serve

("] Enable TMerge
[ Enable TMerge Move-ToSensor

("] Enable TMerge
(] Enable TMerge Move-ToSensor

|0

|0

An example of using these parameters in _*EasyRoll* is shown in section Conventional Spur
Merge from the ConveyMerge topic.

* For complete information about setting up and using ConveyMerge, please refer
to the ConveyMerge section
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14.5.4.4. Conveylogix Mode

The ConveylLogix DAP is essentially the same as a Full PLC mode module, so the previous topic
for PLC/Reduced PLC Mode is identical for the ConveylLogix DAP.




14.6. Accessing Data from ConveyLinx
Modules

There are 3 methods to access data from your modules:

1. Raw Unmapped Direct from the Module

This method allows you to access the raw data to/from the array of I/O data defined in the DAP
directly from within one of you program blocks. You then initiate the communications using
GETIO/SETIO functions within your block. This method is typically only used by advanced
programmers or programmers who do not want to use tags or UDTs. This method is not
recommended for new users.

* This method is not recommended for new users or applications where multiple
programmers have to edit and understand the same program

2. Module Data Elements Mapped to Tags

With this method, you create separate program tags for the particular word/integer array
element you want to read or write to on a given module. This method would maybe be
desirable if you know you only need to access a small number of items from a given module
and not all available data. This method also requires that you have detailed knowledge of the
structure of the given module’s Input/Output Assembly Instances and operational mode as
defined in the Developer’'s Guide. Also, this method does not allow for simple access to sub-
element items such as Boolean bits within a Word element.

* This method is not recommended in applications where you need to access more
than one or two data elements from a module because you have to manually
create individual tags for each element you want to access and it is not very sub-
element friendly.

3. Module Data Instances Mapped to User Defined Types (UDTs)

With this method, you import a UDT file provided by Pulseroller that has pre-defined tags and
structures that match up with each operational mode available for the module. You then use
these intuitively named tags directly in your PLC program. This method allows you to have
access to all of the data that is made available to/from the module based upon its assigned
DAP and operational mode.
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14.6.1. Raw Unmapped Data Direct from
Module

* This method is not recommended for new users or applications where multiple
programmers have to edit and understand the same program

With this method of data access, you are copying data to/from the module’s I/O memory
directly to your function block’s local variables by using the GETIO/SETIO instructions. The I/O
memory addresses for you module were assigned when you added the module to your project.
The memory locations are dependent upon the order you added them to you project and the
amount of memory used as defined in the DAP.

Example

You are creating a function block called Block 1 and you want to read the input data from and
write output data to the ConveyLinx module we created called workstation from our Topology
Example. For your local static variables in your Block 1, you need to set the Data types for your
in and out variables to be Array[0..31] of Word. To read data to the local in variable you need to
use the GETIO function and to write data to the local out variable you need to use the SETIO
function. Both the GETIO and SETIO functions require an ID parameter which corresponds to the
specific module’s input and output memory.

Create your Block 1 and
set the Data type for the in

. PP B i, E@G@:H ol RP aaaN sy Pad &°7TT i
and out variables. We
. Name Data type Dedsult value Resin Accessibled.. writa.. Vvisiblein ... Setpaint Supenvision  Comm
know the workstation ;@ swic =
L 8 L Aaral0.31] of word HERELEE ™ =] =) ]
module is in Fu” PLC Mode ] = b oownt Arrayld. 31] ef werd HMon-retain [~ g g :

nae Tength 3 Monetain 1=
1 -

so it requires 64 Bytes (32 | 1
Words) of input and output | : i
data .

|»




PULSEROLLER

We need to find the
Hardware Identifier for the
inputs for the workstation
module. Go to Ungrouped
devices in the project tree,
select the workstation
module, select virtual
input module, and select
Properties

From here you can see
that the Hardware
identifier for the inputs for
the workstation module is
274. Note this value
because you will need it
later when you configure
your GETIO function.

Follow the same procedure
from the project tree to
select the virtual output
module. From here you
can see that the Hardware
identifier for the outputs
for the workstation module
is 275. Note this value
because you will need it
later when you configure
your SETIO function.

ConveyLinx-Ai Family Complete Guide - 3.0_en

Open
b U, Dewnce proxy dats
ks X

8 Frogam in I Copy =

Eff PLC supendsions & alarms .

K PLC alarm teot lists -
» [ Local modules Rensme F2
b L Digtribauted PO Compile ¥

= il Ungrouped devices Dowrload te device ¥

¥ [ divert [Coneyline: Al in PLC mode with ¢ | & Go online Corlsk
b [ feeder [CommyLing A in ZPA mode] = t
3 _a merge [ComeyLin & Merger] Y Online & disgnaitics Cirlalr

b [ reject [Comeytin Al in neduced PLC mode] i Searchin project
¥ [ spur [Coneylin & in redusced ZPA mode]
= [ worksttion | Comeyling Al in PLC mode]
= Expor module lnbeling strigs
T ] o
4

Crlsf POF-

CrrleF IIH

progra
%= Online & diagnostics

4 WiIfCUt a] il YO UME B2 DATE
¥ g comenon dam
¢+ B Documentation 5 ettings
k {f Languages & resounces

¥ g Online sccess
v [ Card ReadenUSE memory

virtual output module 64 byte 1| virtual output module 64 byte]

vinual input module 64 byte_1 [ /irtual input module 64 byte]
General J 10 tags H System constants

b General

[ Texts I

Hardware identifier

Hardware identifier Hardware identifier

[ General [ 10 tags |_ S:fstem constants ]_ Texts |

b General
: Hardware identifier

Hardware identifier

[Cr addre
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Here is the Block 1
program code showing the
GETIO function utilizing
the Hardware identifier
value of 274 and putting
the data to the inlocal
tag. There is also code
showing the SETIO
function utilizing the
Hardware identifier value
of 275 and using the out
local tag.

The Hardware identifiers needed for the
GETIO/SETIO instructions

3| [100% =

._Q Propéerties

I'}_..Inh: i I %] Diagnostics




14.6.2. Module Data Elements Mapped to
Tags

* This method is not recommended in applications where you need to access more
than one or two data elements from a module because you have to manually
create individual tags for each element you want to access

This method allows you to create your own global tags with meaningful names and map them
to a specific Word address within a given module. To use this method you will have to be very
familiar with the Instance Assembly structure for the ConveyLinx-Ai Family Controllers

Example

In this example we want to read the sensor port inputs and be able to send a clear jam
command to the upstream zone on the ConveyLinx module we named feeder in our Topology
Example. We also want to read the sensor port inputs and control the left motor on the
ConveyLinx module we named workstation in our Topology Example.

Create Tags for our feeder Module

From Network View, locate
the module feeder, right
click and select Device
configuration and from
Device view expand the li4 [feeder (ConveylineAiin P2 g
window from the right to
display the Device
overview. This will show
you the | and Q address
byte locations in memory
that were assigned when
you added the module to
you project. As you can
see, the feeder module’s |
and Q are located in bytes
0 thru 63 respectively.

ConnectingToSiemens » Ungrouped devices » feeder [Conveylinx Ai in ZPA mode]

| = Topology view m Network view [l‘f Device view Il

I |6|_J H | E _ Device overview |

Y - Module Rack  Slot I address | Q address
¥ feeder 1] 1]
b Interface (1] ox1

Gojeies asempiey [T

vinusl input module 64 byte 1 0 1

virual cutput module 64 byte_1 0 2

Convepli A3

e

For module named “feeder”™:
Inputs are at | address bytes 0 thru 63 (Words 0 thru 31)
Outputs are at Q address bytes 0 thru 63 (Words 0 thru 31)

We want to read the Sensor Port Inputs register from the feeder module. As shown in the Port
Inputs and ConveyStop Status description from the PLC Developer’'s Guide section, we can see
that the Sensor Port Inputs data is at word register offset 01 within the ZPA Mode assembly
instance. To point our new tag to the correct starting byte, we take our word address x 2 to get




the starting byte offset address. In our example, this means that the Sensor Port Inputs word
register data will be located at | address bytes 36 and 37. When we declare our tag with the W
syntax, it will know that the tag requires the 2 bytes beginning at | address 36.

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [116]

From our Default tag table, = T
@aTags |BU
reat new t nd let’
cea.ea ew tag and let’s B
call it Default tag table : -
feeder Sensorport[nputs_ T ) Data type | | Address | Retain  Acces.. Write.. Wisibl... Sup
- 1 @ feeder_SensorPortinputs Word RIWEE fwrl ] [w!
Select Word as the Data 2 ¥ ¥ @
type and enter %I/W36 for | vl vl i)
4 vl vl
the Address. 5 M & | &

We want to write a command to the Clear Jam for Local Upstream Zone register to the feeder
module. As shown in the ConveyStop and Clear Jams description from the PLC Developer’s
Guide section, we can see that the Clear Jam for Local Upstream Zone data is at word register
offset 20 within the ZPA Mode assembly instance. To point our new tag to the correct starting
byte, we take our word address x 2 to get the starting byte offset address. In our example, this
means that the Sensor Port Inputs word register data will be located at Q address bytes 40 and
41. When we declare our tag with the W syntax, it will know that the tag requires the 2 bytes
beginning at Q address 40.

ConnectingToSiemens » PLC_1[CPU 1511-1 PN] » PLCtags » Default tag table [117]

From our Default tag table, —
' @lags |EU
create a new tag and let’s call T R T
. ¥ Dy TH
It Default tag table
feeder C/ea,:lamUpstreamZone_ Name Data type Address Retain  Acces.. |Writa.. Visibl... Sup)
- 1 < feeder_SensorPortinputs Viord %IWSE @ @ @
Select Word as the Data type : [ Eeaer_tfearJarnUpstrearnZoneﬁrd I I %OWLD I [ ] [
and enter %QW40 for the S I E I
4 ) v] v
Address. 5 (2 T R

Create Tags for our workstation Module

From Network View, 10Cate o : —
ConnectingToSiemens » Ungrouped devices » workstation [ConveyLinx Ai in PLC mode]

the module workstation, [= Topaiogy view

. . 8¢ [workstation [Comveylinxaiin[=] 2 B |l =H |1 + = vi view
right click and select hstwgon [Convet E (AN i | Device overview |

| & Network view  |[IYf Device view l £

¥ - Module Rack  slot I address | O address
. . . > workstation
Device configuration and WSO T

virual input module 64 byte_1 0 1

from Device view expand
the window from the right

to display the Device ——
overview. This will show | ==
you the I and Q address Outputs are at Q address bytes 64 thru 127 (Words 32 thru 63)
byte locations in memory

that were assigned when

virtual cutput module 64 byte 1 0 2

L
1




you added the workstation
module to you project. As
you can see, the
workstation module’s I and
Q are located in bytes 64
thru 127 respectively.

We want to read the Sensor Port Inputs register from the workstation module. As shown in the
Sensor Ports description from the PLC Developer’s Guide section, we can see that the Sensor
Port Inputs data is at word register offset 1 within the PLC I/O Mode assembly instance. To point
our new tag to the correct starting byte, we take our word address x 2 to get the starting byte
offset address. In our example, this means that the Sensor Port Inputs word register data will
be located at | address bytes 2 and 3 within the workstation module. We also need to account
for where the workstation module is located within the entire /0 memory. We know that the
workstation module starts at %164 / %Q64, so we need to add our offset of 2 to the starting
point of the workstation modules memory. This results in an offset of 66 (64 + 2). When we
declare our tag with the W syntax, it will know that the tag requires the 2 bytes beginning at |
address 66.

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [118]

From our Default tag table,
create a new tag and let’s call

¥ B T

it Default tag table
workstation SensorPort[nputs_ Name Data type Address Retain | Acces.. Writa.. Visibl.. Sup
- 1 41 feeder_Sensorfortinputs word %IVWE6 7l ! =
Select Word as the Data type 2 4@ feeder_ClearlamUpstreamZone Word SHOWLD 7l "2 )
and enter %IW66 for the 3 @  workstation_SensorPortinputs word | I BIWES I ] W =]
4 v V) V)
Address. 5 7: 'p =

We want to write a command to the Left Motor Control register to the workstation module. As
shown in the Left Motor Control description from the PLC Developer’s Guide section, we can see
that the Left Motor Run / Reverse data is at word register offset 4 within the PLC I/O Mode
assembly instance. To point our new tag to the correct starting byte, we take our word address
x 2 to get the starting byte offset address. In our example, this means that the Left Motor Run /
Reverse word register data will be located at Q address bytes 8 and 9 within the workstation
module. We also need to account for where the workstation module is located within the entire
I/O0 memory. We know that the workstation module starts at %164 / %Q64, so we need to add
our offset of 2 to the starting point of the workstation modules memory. This results in an
offset of 72 (64 + 8). When we declare our tag with the W syntax, it will know that the tag
requires the 2 bytes beginning at Q address 72.
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ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [119]

From our Default tag table,

t tag and let’ ate |2y
creai € a hew tag an ets ¥ o D e
call it Default tag table
Workstation LeftMotorContro/. Mame Data type Address Retain  Acces.. Writa... Visibl.. Sup
- 1 < feeder_SensorPortinputs Word RIW36 E E E
SeIeCt WOfd as the Data type x < feeder_ClearlamUpstreamZone Word WQWL0 @ @ @
and enter %QW?72 for the 3 4@  workstation_SensorPortinputs  Word BIWGS v = [
4 ﬁ workstation_LeftMotorControl E-'-hrd | %QW72 ] ] [l
Address. s r M &M ¥
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14.6.3. Module Data Instances Mapped to
User Defined Types (UDTs)

* Using the UDTs is the recommended method of data access with ConveyLinx
modules because these have been tested and verified by Pulseroller.

User Data Types (UDTs) are used to generate structured data type blocks within the PLC
programming environment for each DAP’s inputs and outputs. When you create tags to use in
your program, you can then assign the appropriate data types for the given ConveyLinx
module’s inputs and outputs.

Each given DAP consumes some number of input memory bytes and output memory bytes.
When you use UDTs and create tags with the UDT data types; the PLC’s I/O memory is properly
allocated and the memory boundaries between modules are easily established.




PULSEROLLER
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14.6.3.1. Installing UDTs into Programming

Environment

In your Project tree,
expand External source
files and select Add new
external file. Browse to the
location on your PC where
you saved the UDT file you
downloaded from
Pulseroller.com. In this
example we are using
ConveyLinx-Ai Family
modules so we select the
corresponding file.

Once you select the file, it
will appear as an item in
the External source files
folder. Select the file, right
click, and select Generate
blocks from source.

- '_m PLC_1 [CPU 1215C DO/DC/DC] Organize « MNew folder
oy Dev.ice corfﬁguraﬁf:ln = j Desktop - [T -
Ii Online & diagnostics B Documents o
* g Program blocks e
i & Downloads = -
I Add new block s | CLAI ALL UDTs rev1.7.scl
48 Main [0B1] o il RO
4 Block_1 [FE1] I~ N_Petrov@outlos
I i = Pictures
- r_@ External source files -I B Videos
_______________ W Addnewexcemalfle s 55D (C;
x 7T eE ey Your file may be different depending on

e A . -
« [ & PLC data types = Backud which ConveyLinx module you are using.
B Add new data type M Check Pulseroller.com for latest UDT files

1] cLxairLC 1IN

Devices | Open
ot ;*{ Cut “trl+X ||

5] Copy Cerl+C
v | Tests
2 Delete Del
B Add new device x L
Rename F2

g Devices & network _

~ [ PLC_1 [cPU 1215¢ & Go online ek |
I]T Device configus ' etk

% Online &diagn Bl Startsimulation Crrl+Shift+X |y

- = ’
- F'r::gram e i Searchin project Ctrl+F
I ~dd new blg i

& Mein [0B1] i
& Block_1 [FB] ; .
» [ Technology obj
st External source

1

H Call structur
gil Assignmentli
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Project tree

Devices

3 Block_1 [FB1]
Once the blocks have been b g System blocks
generated, you can go to b [ Technology objects

=1
the PLC data types folder E e Eie B ot B

. . » La PLC tags
in the Project tree and = J
= g PLC data types

expand the folder to see .

E Add new dats type
the UDTs generated. In ] CLxAIPLC_IN L
thIS example, a” Of the [:1 CLXJ‘!'.iPLC_DUT
UDTs required for the 18] CLXAIPLCmini_IN
ConveylLinx-Ai Family have IE] CLXAIPLCmini_oUT
been generated. ] CLizPAIN

1| cLxaizPA_OUT

I CLXAIZPAmINI_IN

1| cLxaizPAmIni_OUT

¥ [z Watch and force tables
] rj;, Online backups

b [ Traces




14.6.3.2. Selecting the correct UDT for the
Module’s Assigned DAP

The UDT's are structured based upon the I/O memory being utilized by the ConveyLinx
module’s mode of operation. The DAP selected for you module is dependent upon what you
want to do with it and which of the two configuration methods you are going to use. These
sections indicate the combinations of functionality, the DAP to select, it memory requirements,
and the UDT to use.

Ai Family DAPs when using Separate ConveylLinx Auto-
Configuration

Module Module Input Output
Input UDT Output UDT
Mode ‘ Mode Bytes P Bytes P
ConveylLinx . .
Full ZPA A 64 | CLXAIZPA_IN 64 | CLXAIZPA OUT
Full ZPA with | ConveyLinx | ¢\ | o xaizpA IN 64 | CLXAiZPA OUT
Merger Ai - -
ConveylLinx
R Aii
educed i 30 |cLxaizpamini IN| 30 | cLxAizPAamini ouT
ZPA reduced ZPA - -
mode
ConveylLinx . .
Full PLC A 64 | CLXAIPLC_IN 64 | CLXAIPLC_OUT
Conveylinx
Reduced Aiin
16 | CLXAIPLCmini_IN 16 | CLXAIPLCmini_OUT
PLC reduced PLC - -
mode
Conveylinx
PLC with Aiin PLC
! : ' . 32 N/A 32 N/A
Conveylogix | mode with
ConveylLogix

Ai Family DAPs when using Topology Configuration

Input UDT Output UDT
Mode Bytes npu Bytes Htpu

Module ‘ Module Input Output

Mode




Conveylinx
Full ZPA Ai in ZPA 64 | CLXAIZPA_IN 64 CLXAiZPA_OUT
mode
Full ZPA with Li
. W C?nvey nx 64 | CLXAIZPA IN 64 CLXAIZPA_OUT
Merger Ai Merger - -
ConveylLinx
Reduced Aiin
LXAiZPAmini_IN LXAIiZPAmMini T
ZPA reduced ZPA 30 |C | mini_ 30 C i mini_OU
mode
ConveylLinx
Full PLC Aiin PLC 64 | CLXAIPLC_IN 64 CLXAiPLC_OUT
mode
Conveylinx
Reduced Aiin
16 | CLXAIPLCmini_IN 16 CLXAIPLCmini_OUT
PLC reduced PLC I Nl ! Nl
mode
Conveylinx
PLC with Aiin PLC
32 N/A 32 N/A
Conveylogix | mode with / /
ConveylLogix

ERSC Family DAPs when using Separate ConveyLinx Auto-
Configuration

Module Module Input Output
Input UDT Output UDT
Mode ‘ Mode Bytes P Bytes P
/i
Full ZPA ConveyLinx | o1 | cLXERSCZPA IN 64 | CLXERSCZPA OUT
in ZPA mode - -
Full ZPA with | C Li
! WIth [ £OnVEYEINX 1 g4 | cLXERSCZPA IN 64 | CLXERSCZPA OUT
Merger in ZPA mode - -
C Li
Reduced .onvey nx . .
ZPA in reduced 30 CLXERSCZPAmini_IN 30 CLXERSCZPAmini_OUT
ZPA mode
/i
Full PLC ConveyLinx =1 | cLxERSCPLC IN 64 | CLXERSCPLC OUT
in PLC mode - -
Reduced ConveylLinx 16 | CLXERSCPLCmini_IN 16 CLXERSCPLCmini_OUT




in reduced

PLC
PLC mode
ConveylLinx
PLC with in PLC mode

32 N/A 32 N/A
Conveylogix | with / !

ConveylLogix

ERSC Family DAPs when using Topology Configuration

Module Module Input Output
Input UDT Output UDT
Mode ‘ Mode Bytes pu Bytes utpu
C Li
Full ZPA ~ONVEYEINX1 64 | CLXERSCZPA IN 64 | CLXERSCZPA OUT
in ZPA mode - -
Full ZPA with | ConveyLinx | - ) | ~ yvERsCZPA IN 64 | CLXERSCZPA OUT
Merger Merger - -
C Li
Reduced 'onvey nx . .
oy in reduced | 30 |CLXERSCZPAmini IN| 30 |CLXERSCZPAMIni OUT
ZPA mode
C Li
Full PLC ZONVEYEINX | 64 | CLXERSCPLC_IN 64 | CLXERSCPLC OUT
in PLC mode - -
C Li
Reduced 'onvey nx . .
Lo inreduced | 16 |CLXERSCPLCmini IN| 16 |CLXERSCPLCmini oUT
PLC mode
Conveylinx
PLC with in PLC mod
with - |/n FE&moade - 5, N/A 32 N/A
Conveylogix | with
Conveylogix




14.6.3.3. UDT Assignment Example

To use UDTs, you create your own tag in the Default tag table as shown in the previous section

and instead of using one of the elementary Data types, you select one of the UDTs we
generated. So for the feeder module, we know from the previous section that its starting
address for both Inputs and outputs is byte 0. So, we are going to create a tag to store all of
the feeder module’s inputs and a tag to write to all of the feeder module’s outputs.

Example Modules and UDT Assignment

Using the modules we defined in the Topology Example section, we are going to assign each
module’s input and output data to the UDTs we generated in the previous section.

. DAP from
Profinet Module
Hardware | Input UDT Name | Output UDT Name
Name Mode
Catalog
ConveylLinx-
feeder Full ZPA Ai in ZPA CLXAIZPA IN CLXAIZPA_OUT
mode
Full ZPA with | ConveyLinx- , ,
merge . CLXAIZPA IN CLXAIZPA OUT
Merger Ai merger
ConveylLinx-
C Logix | Ai in PLC
divert | -OnVEYRegANIn FEL N/A N/A
Interface mode with
ConveylLogix
n Linx-
| FunpLC ConveyLinx , ,
workstation Ai in PLC CLXAIPLC IN CLXAIPLC OUT
Controlled - -
mode
ConveylLinx-
Reduced Aiin
spur CLXAIZPAmini_IN | CLXAiZPAmini_ OUT
ZPA reduced ZPA
mode
ConveylLinx-
Reduced Aiin y
reject PLC CLXAIPLCmini_IN | CLXAiPLCmini_OUT
reduced PLC
Controlled
mode

Adding feeder Module
Adding workstation Module




Adding Remaining Modules

What about ConveylLogix Interface?

There is no UDT required for the ConveyLogix interface because the input and output data have
no pre-defined meanings or operations. The 1/O data for a module using ConveyLogix is a
“blank” block of 32 input and 32 output bytes (16 input and 16 output Words) that is available
for the programmer to use as needed based upon the application.

For this example, you can access the divert module by either the Raw Unmapped Data Direct
from Module or Module Data Elements Mapped to Tags method previously described.




14.6.3.3.1. Add feeder Module

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [103]

<@ Tags El Usy

TIEEIEE.

Default tag table

MName Data type Address Retain | Acces.. Writa... Visibl.. Sup
1 r'@ feeder_Inputs I Bool EI%ID.D lz‘ =] = =]
From our Default tag table, |= — a0 news * CLXAIPLC_INT E
’ "CL¥AIPLC_OUT =
create a new tag and let’s - CLxPLCmin N
call it feeder Inputs. Select " CLXAPLCMini_OUT
PA I
CLXAIZPA_IN as the Data e——
t e. " CLXAIZPAMmIini_IN
yp *CLXAIZPAmMIini_OUT w
ConnectingToSiemens » PLC_1[CPU 1511-1 PN] » PLCtags » Default tag table [103]
|@Tags ||EI User constants ||
2 D% TR
Because we know from Default tag table
Name Data type Address Retain  Acces.. Writa.. Visibl.. Supervision Commen
Module Data Elements i @@ » feeder Inputs “cuxaiza N [E[%i0.0 [+] =] = ]
Mapped tO TaGS SeCtlon 2 Sk i Operand identifier:
example that the feeder SreE
Add
module starts at Input L
byte offset 0, we know
y

what to enter for the

address.
ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [104]
<@ Tags = User
"TIEEIET
Default tag table
Name Data type Address Retain |Acces.. Writa.. |Visibl...
From our Default tag table, | 4 b feeder_Inputs *CLXAIZPA_IN® %10.0 =] =] ]
2 |l@ » feeder_outputs | CLXAIZPA_INT =] wei6a. [+] [~} =] [~}
create a new tag for the ; - *CLXEPLCIN®
outputs and let’s call it e
*CLXAIPLCmini_IMN*
uts. " CLXAIPLCmini_OUT
feeder Inputs. Select
, “CLXAIZPA N
CLXAIZPA_OUT as the Data [ozmor ]
type_ "CLXAIZPAMIni_IN
*CLXAIZPAmIni_OUT [«]




PULSEROLLER

Because we know from
Module Data Elements
Mapped to Tags section
example that the outputs
for the feeder module
starts at Output byte
offset 0, we know what to
enter for the address.

To continue and add the
workstation module, from
our Default tag table,
create a new tag and let’s
call it workstation Inputs.
Select CLXAIPLC _IN as the
Data type.

ConveyLinx-Ai Family Complete Guide - 3.0_en

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [104]

|@ Tags || & User constants

I
Default tag table
Name
1 @ » feeder_Inputs
% @ ¢ feeder_Outputs

3 <Add new>

Data type Address

"CLKAIZPA_IN" %10.0 =] ™ =]
“cixaizea_ouT  [Ef[ws40 ~| =] =] =]

Retsin  Acces... Writa.. Visibl.. Supervision Commer|

[Orerora o IR -

e

Bitnumber: |0

ConnectingToSiemens » PLC_1[CPU 1511-1 PN] » PLCtags » Default tag table [103]

4 Tags | & Usq

L

Default tag table

MName
1 r@ feeder_lnputs I
2 | <Add new=

Data type Address Retain  Acces.. Writa.. Visibl.. Sup
B [Elwo  [5) B ¥ @

" CLXAIPLC_IN' E
*CLXAIPLC_OUT =

*CLXAIPLCrini_IN®
*CLXAIPLCmini_OUT
“CLXAIZPA_OUT
*CLXAIZPAMInI_IN®
*CLXAIZPAmMINI_OUT"

~
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14.6.3.3.2. Add workstation Module

From our Default tag table,
create a new tag and let’s
call it workstation_Inputs.
From the chart in the UDT
Assignment Example
topic, we know that the
workstation module is in
Full PLC I/0 mode. Select
CLXAIPLC _IN as the Data

type.

Because we know from
Module Data Elements
Mapped to Tags section
example that the
workstation module starts
at Input byte offset 64, we
know what to enter for the
address.

From our Default tag table,
create a new tag for the
outputs and let’s call it
workstation_Outputs.
Because we know that the
workstation module is in
Full PLC I/0 mode, select
CLXAIPLC OUT as the Data

type.

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [105]

|l@Tags |@Us

# D& 7o
Default tag table
Narme
<@ » feeder_Inputs
<@ » feeder_Outputs

oW

RN T T

rdﬂl » workstation_Inputs |

Data type
"CLXAIZPA_IN®
"CLXAIZPA_OUT

CLXAIZPA_OUT R

“CLXAIPLC_IN®

Address Retain  Acces.. Writa.. Wisibl. Sug
%I0.0 W v v
%Q0.0 M &8 &
%Q640  [+] M &8 &

M ™

*CLYAIPLC_OUT

" CLXAIPLCmini_IN®
*CLXAIPLCmini_OUT
"CLXAIZPA_IN®
*CLXAIZPA_OUT

" CLXAIZPAmInI_IN
*CLXAIZPAMIni_OUT

!IIII I >

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [105]

|<E|I Tags " & User constants

@ o D% T E
Default tag table
Name

1 @ ¢ feeder_Inputs

2 <l » feeder Outputs

3 @ » workstation_Inputs
4

<Add new>

Data type Address
"CLXAIZPA_IN" %10.0
"CLXAIZPA_OUT %Q0.0

"CLKAIPLC_IN® El[*qs4.0 =

Retain  Acces... Writa... Visibl.. Supervision Commer
M ¥ ¢
¥y ¥ @
¥ ¥ &

Operand type: :
[ Address: | 64

Bitnumber: |0 |

ConnectingToSiemens » PLC_1[CPU 1511-1 PN] » PLCtags » Default tag table [106]

|<@Tags
= = D& TR
Default tag table
Name Data type Address Retain  Acces.. Writa... Visibl.. Su

1 4l b feeder_Inputs “CLXAIZPA_IN® %10.0 2l 7l W
2 40 » feeder_Outputs *CLXAIZPA_OUT" %Q0.0 [l [ [
3 4@ » workstation_lnputs *CLXAIPLC_IN® %164.0 Wl v !
4 | 4@ » workstation Outputs | CLXAPLC_IN® =)l =1128.0 [~ 2 2 W
5 = Edd news *CLXAIPLC_IN® (v (v v

| "CLXAIPLC_OUT |

*CLXAIPLCmini_IN®
*CLXAIPLCmini_OUT
"CLXAIZPA_IN®
*CLYXAIZPA_OUT
*CLXAIZPAmInI_IN®
*CLXAIZPAMINI_OUT

!IIII I 3>

<
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Because we know from
Module Data Elements
Mapped to Tags section
example that the outputs
for the workstation module
starts at Output byte
offset 64, we know what to
enter for the address.

ConveyLinx-Ai Family Complete Guide - 3.0_en

ConnectingToSiemens » PLC_1 [CPU 1511-1 PN] » PLCtags » Default tag table [106]

|@ Tags || & User constants

e
]

[V R SRV R

YT

Default tag table
Name

< r
< »
< r
< r

feeder_Inputs
feeder_Outputs
workstation_Inputs
workstation_Outputs

<Add news

Data type
"CLXAIZPA_IN®
"CLXAIZPA_OUT
"CLXAIPLC_IN®
"CLXAIPLC_OUT

E

Address Retain | Acces... Writa.. Visibl.. Supervision Cornmer]
%10.0 =] ™ =]
%Q0.0 ¥y & &
W60 =] =l =
[%1z8.0 = =] =] =]

[oaess: oo |

Bitnumber: |0

x|
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14.6.3.3.3. Add remaining Modules

The remaining modules are added in similar fashion. We go to the Device view for each of the
modules to see the starting byte addresses for their respective input and output data and use
this when we create our tags for these modules.

Fo r th e spur m Od u Ie w h en ConnectingToSiemens » Ungrouped devices » spur [ConveyLinx Ai in reduced ZPA mode]
’

. . ; | Topology view [ Network view |} Device view | [l
we look at its Device VIEW | [puicneimaneice= o 2 (4200 @t 4 | | Device overview | g
we see that its starting A i e Bt Sor_uoddees 9 obies g
input and output byte B | e ]
offset is 128. From the - e e
chart in the UDT - i %
Assignment Example S— :
topic, we know that the ~ ?
spur module is in Reduced - g
ZPA mode. b
For the reject module, ConnectingToSiemens » Ungrouped devices » reject [Conveylinx Ai in reduced PLC mode]

. . |f Topelogy view gﬂ! Network view | [IY Device view _EE

when we 100k at its Device |i weaiconepmnneads e = (&[0 @ 4 | | Device overviow | g

. . A £

VIeW We See that ItS | L I Eod“u;:n :uck f}lm | address  Q address .E

starting input and output atmpamodie opes o1 [ H
wvirtual output module 16 byte_1 0 2 ?3

byte offset is 158. From

u'Ie

the chart in the UDT Sl %
Assignment Example — 5
topic, we know that the : ?
spur module is in Reduced g :
PLC mode. )

For the reject module,

. i |2 Topology view g Network view | Device view _E._;I
when we ook at its Device [u imeg onepmamneds) = 2 (451 &+ 4 | | Device ovendiew | £
view we see that its 21 W - |Module Rack Slot |laddress |Qaddress|. §

i o o o
Starting inpUt and OUtpUt e | :in:;:nlelrr:}:moduleé-‘- byte_1 g ?x‘ 17487 g
virtual cutput module 64 byte_1 0 2 174,337

byte offset is 174. From

the chart in the UDT - Sk %
Assignment Example b g
topic, we know that the ' ?
spur module is in Reduced ' g

PLC mode.
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[GI Tags ] 3 User constants
@2 D% o
With all starting byte Dol i
Name Data type Address Retain  Acces.. Writa... Visibl.. Supenision Co
offsets known and 1@ feederinpuss “CLXAIZPA_IN' %i0.0 =] =]

. . 2 @ » feeder Outputs *CLXAIZPA_OUT %00.0 Iz =] =]
fO”OWIng the naming 3 4@ » workstation_Inputs "CLXAIPLC_IN® %164.0 I~ [l M
convention we used for 4 4@ » workstation_Outputs 'chAiPLc_c!u_T' %Q64.0 [~ =] =]

S <@ » spurlnputs " CLXAIZPAMini_IN" %1128.0 ! [l vl

the feeder and Workstatlon [ < » spur_Outputs *CLXAIZPAMINI_OUT %Q128.0 8 B g
7 <@ reject inputs " CLXAIPLCmini_IN" %I158.0 =] fo =]

modules, we can complete & 4@ > reject Outputs *CLXAPLCMINI_OUT  %Q158.0 =] ~ (=]
. 9 @ » merge_lnputs *CLXAIZPA_INT %I174.0 = vl =]
creating our tags mapped 10 4@ » merge_Outputs *CLXAIZPA_OUT %Q174.0 B &8 =
tO UDTS L) <Add new= [.'_i-ll
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14.7. User Data Types (UDTs)

User Data Types (UDTs) are used to generate structured data type blocks within the PLC
programming environment for each DAP’s inputs and outputs. When you create tags to use in
your program, you can then assign the appropriate data types for the given Conveylinx
module’s inputs and outputs.

Each given DAP consumes some number of input memory bytes and output memory bytes.
When you use UDTs and create tags with the UDT data types; the PLC’s I/O memory is properly
allocated and the memory boundaries between modules are easily established.



14.7.1. UDTs for Ai2 Family

Conveyor Control DAPs for Separate ConveylLinx Auto-
Configuration

ConveylLin Input | Output
e DAP from Catalog pu Utpu
Mode Bytes | Bytes

Full ZPA ConveylLinx Ai 64 64

Full PLC ConveylLinx Ai 64 64

Full ZPA with

. W ConveylLinx Ai 64 64

Merger

PLC with ConveylLinx Ai in

ConvevLogix PLC mode with 32 32
yro9 Conveylogix

Reduced ConveylLinx Ai in

reduced PLC 16 16
PLC

mode

C Linx Ai i
Reduced onveylLinx Ai in

reduced ZPA 30 30
ZPA

mode

Conveyor Control DAPs for Integrated PLC Topology
Configuration

Conveylin Input | Output
veyhinx DAP from Catalog bu utpu
Mode Bytes | Bytes

ConveylLinx Ai in

Full PLC 64 64

. PLC Mode

PLC with ConveylLinx ,.4\/ in

ConvevLogix PLC mode with 32 32

yrog ConveylLogix
n Linx Ai in
Reduced ConveylLinx Ai i
reduced PLC 16 16
PLC
mode

Reduced ConveylLinx Ai in 30 30




PULSEROLLER

ZPA reduced ZPA
mode
ConveylLinx Ai in
Full ZPA 64 64
! ZPA mode
ZPA with Linx Ai
wi Conveylinx Ai 64 64
Merge Merger

ConveyLinx-Ai Family Complete Guide - 3.0_en

* UDT Details in the following sections are based upon file
CLAi All UDTs rev1.9.udt
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14.7.1.1. Full ZPA Mode Inputs

CLXAIZPA IN

Element Name

Sub Element

‘ Data Type ’Link

LocalUpstreamZoneStatus_Rev Byte
LocalUpstreamZoneStatus_Fwd Byte More
LocalDownstreamZoneStatus_Rev Byte Info
LocalDownstreamZoneStatus_Fwd Byte
ArrivalCountUpstreamZone Int
DepartureCountUpstreamZone Int More
ArrivalCountDownstreamZone Int Info
DepartureCountDownstreamZone Int
LeftMotorOverheat Bool
LeftMotorMaxTorque Bool
LeftMotorShort Bool
LeftMotorNotConn Bool
LeftMotorOverload Bool
LeftMotorStalled Bool
LeftMotorBadHall Bool
_ _ LeftMotorNotUsed Bool More
Diagnostic
ModuleResetFlag Bool Info
Index06Bit01 Bool
OverVoltage Bool
LeftMotorAnyErr Bool
ConnectionsNotOK Bool
UpstreamjameErr Bool
LeftSensLowGain Bool
LowVoltage Bool




RightMotorOverheat Bool
RightMotorMaxTorque Bool
RightMotorShort Bool
RightMotorNotConn Bool
RightMotorOverload Bool
RightMotorStalled Bool
RightMotorBadHall Bool
RightMotorNotUsed Bool
Index07Bit00 Bool
Index07Bit01 Bool
OverVoltagel Bool
RightMotorAnyErr Bool
Index07Bit04 Bool
Downstream)JamErr Bool
RightSensLowGain Bool
LowVoltagel Bool
TrackingUpstreamZone DWord
TrackingDownstreamZone DWord More
ReleaseCounterUpstreamZone Int Info
ReleaseCounterDownstreamZone Int
GetDischargeTracking_Fwd DWord More
GetDischargeTracking_Rev DWord Info
Bit08 Bool
Bit09 Bool
AllSensorPortinputs PIHo Pocl More
Bit11 Bool Info
Bit12 Bool
Bit13 Bool




Bit14 Bool
Heartbeat Bool
LeftPin2 Bool
Bit01 Bool
RightPin2 Bool
Bit03 Bool
LeftSensor Bool
Bit05 Bool
RightSensor Bool
Bit07 Bool
Index19 Word
Bit08 Bool
Bit09 Bool
StopActiveCommandPLC Bool
Bitll Bool
Bit12 Bool
Bit13 Bool
Bit14 Bool
ConveyStopStatus Pt Bool More
Bit0O Bool Info
Bit01 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
StopActiveOtherModule Bool
StopActivelLostConn Bool
StopActiveLostPLC Bool
Future Array[21..31]
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14.7.1.2. Full ZPA Mode Outputs

CLXAiIZPA OUT

Element Name Sub Element ‘ Data Type ‘ Link
InductTrackingOnUpstreamZone DWord More
InductTrackingOnDownstreamZone DWord Info

AccumUpstreamToThisZone Bool

SetArrival Bool

JogDefaultDir Bool

JogOppDir Bool

WakeUp Bool

MaintMode Bool

Bit14 Bool
AccumulateControlUpstream PItS Pocl More

Accumulate Bool Info

Bit01 Bool

Bit02 Bool

Bit03 Bool

Bit04 Bool

Bit05 Bool

Bit06 Bool

Bit07 Bool

AccumUpstreamToThisZone Bool

SetArrival Bool

JogDefaultDir Bool More
AccumulateControlDownstream

JogOppDir Bool Info

WakeUp Bool

MaintMode Bool




Bit14 Bool

Bit15 Bool

Accumulate Bool

Bit01 Bool

Bit02 Bool

Bit03 Bool

Bit04 Bool

Bit05 Bool

Bit06 Bool

Bit07 Bool
SetSpeedlLeftMotor Int More
SetSpeedRightMotor Int Info
SetReleaseCountUpstream Int More
SetReleaseCountDownstream Int Info
SetInductStatus Word
SetDishargeStatus Word More
SetinductTrackingFwd DWord Info
SetinductTrackingRev DWord
ClearMotorError Word I\I/I:;e
Index17 Word
Index18 Word
ConveyStopControl Word I\I/I:;e
ClearJamUpstream Word More
ClearJamDownstream Word Info
GlobalDirAccModeUpstr Word More
GlobalDirAccModeDnstr Word Info

Future

Array[24..31]




PULSEROLLER ConveyLinx-Ai Family Complete Guide - 3.0_en

of Word

Page 452 of 475



14.7.1.3. Reduced ZPA Mode Inputs

CLXAIZPAmini_IN

Element Name ‘ Sub Element ‘ Data Type ‘ Link
LocalUpstreamZoneStatus_Rev Byte
LocalUpstreamZoneStatus_Fwd Byte More
LocalDownstreamZoneStatus_Rev Byte Info
LocalDownstreamZoneStatus_Fwd Byte
ArrivalCountUpstreamZone Int
DepartureCountUpstreamZone Int More
ArrivalCountDownstreamZone Int Info
DepartureCountDownstreamZone Int

LeftMotorOverheat Bool
LeftMotorMaxTorque Bool
LeftMotorShort Bool
LeftMotorNotConn Bool
LeftMotorOverload Bool
LeftMotorStalled Bool
LeftMotorBadHall Bool

_ _ LeftMotorNotUsed Bool More

Diagnostic

ModuleResetFlag Bool Info
Index06Bit01 Bool
OverVoltage Bool
LeftMotorAnyErr Bool
ConnectionsNotOK Bool
UpstreamjameErr Bool
LeftSensLowGain Bool
LowVoltage Bool




RightMotorOverheat Bool
RightMotorMaxTorque Bool
RightMotorShort Bool
RightMotorNotConn Bool
RightMotorOverload Bool
RightMotorStalled Bool
RightMotorBadHall Bool
RightMotorNotUsed Bool
Index07Bit00 Bool
Index07Bit01 Bool
OverVoltagel Bool
RightMotorAnyErr Bool
Index07Bit04 Bool
Downstream)JamErr Bool
RightSensLowGain Bool
LowVoltagel Bool
ReleaseCounterUpstreamZone Int More
ReleaseCounterDownstreamZone Int Info
Bit08 Bool
Bit09 Bool
Bit10 Bool
Bit1l Bool
AllSensorPortinputs it Pool More
Bit13 Bool Info
Bit14 Bool
Heartbeat Bool
LeftPin2 Bool
Bit01 Bool




RightPin2 Bool
Bit03 Bool
LeftSensor Bool
Bit05 Bool
RightSensor Bool
Bit07 Bool

Future

Array[11..14]
of Word




14.7.1.4. Reduced ZPA Mode Outputs

CLXAIZPAmini_OUT

Element Name Sub Element

AccumUpstreamToThisZone | Bool
SetArrival Bool
JogDefaultDir Bool
JogOppDir Bool
WakeUp Bool
MaintMode Bool
Bit14 Bool

AccumulateControlUpstream P 200! f More
Accumulate Bool | INfo
Bit01 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
AccumUpstreamToThisZone | Bool
SetArrival Bool
JogDefaultDir Bool

AccumulateControlDownstream | JogOppDir Bool I\I/Inof;e
WakeUp Bool
MaintMode Bool
Bit14 Bool




Bitl5 Bool
Accumulate Bool
Bit01 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
SetSpeedLeftMotor Int | vore
SetSpeedRightMotor int | Info
SetReleaseCountUpstream Int | More
SetReleaseCountDownstream Int | Info
SetInductStatus Word | viore
SetDishargeStatus Word | nfo
ClearMotorError Word I\Illr?:)e
Index09 Word
Index10 Word
ClearJamUpstream Word | viore
ClearJamDownstream Word | Info
GlobalDirAccModeUpstr Word More
GlobalDirAccModeDnstr Word | 10f0




14.7.1.5. Full PLC Mode Inputs

CLXAIPLC_IN

HEERIANEINE

Sub Element

Data Type

Link

Bit08 Bool

Bit09 Bool

StopActiveCommandPLC Bool

Bitll Bool

Bit12 Bool

Bitl3 Bool

Bit14 Bool
ConveyStopStatus P Pocl More

Bit0O Bool Info

Bit01 Bool

Bit02 Bool

Bit03 Bool

Bit04 Bool

StopActiveOtherModule Bool

StopActiveLostConn Bool

StopActiveLostPLC Bool

Bit08 Bool

Bit09 Bool

Bit10 Bool
AllSensorPortinputs ik Pocl More

Bit12 Bool Info

Bitl13 Bool

Bit14 Bool

Heartbeat Bool




LeftPin2 Bool
Bit01 Bool
RightPin2 Bool
Bit03 Bool
LeftSensor Bool
Bit05 Bool
RightSensor Bool
Bit07 Bool
Bits08_15 Sint
RightSensorDetect Bool
LeftSensorDetect Bool
Bit02 Bool
SensorDetect Bit03 Bool Hore
Info
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
VoltageMotors Int More
Info
LeftMotorCurrent Int
LeftMotorFreq Int More
LeftMotorCalcTemp Byte Info
ModuleTemp Byte
Overheat Bool
MaxTorque Bool
LeftMotorDiagnostic ShortCircuit Bool I\I/Inc};e
MotorNotConnected Bool
Overload Bool




Stalled Bool
BadHall Bool
MotorNotUsed Bool
MotorStatusl Bool
MotorStatus2 Bool
MotorPortinDOmode Bool
ReservedBit03 Bool
ReservedBit04 Bool
BoardOverheat Bool
OverVoltage Bool
LowVoltage Bool
RightMotorCurrent Int
RightMotorFreq Int More
RightMotorCalcTemp Byte Info
ModuleTempl Byte
Overheat Bool
MaxTorque Bool
ShortCircuit Bool
MotorNotConnected Bool
Overload Bool
Stalled Bool
RightMotorDiagnostic BadHall Bool I\I/Inof:)e
MotorNotUsed Bool
MotorStatusl Bool
MotorStatus2 Bool
MotorPortinDOmode Bool
Bit03 Bool
Bit04 Bool




Bit05 Bool

OverVoltage Bool

LowVoltage Bool

Bit08 Bool

Bit09 Bool

Bit10 Bool

Bitll Bool
LeftMotorDIOstatus ShortCircuit Bool I\I/Inc};e

Bitl3 Bool

Bit14 Bool

Bit15 Bool

Bits00_07 Sint

Bit08 Bool

Bit09 Bool

Bit10 Bool

Bitll Bool
RightMotorDIOstatus ShortCircuit Bool I\I/Inof;e

Bitl13 Bool

Bit14 Bool

Bit15 Bool

Bits00_07 Sint
UpstreamModuleStatus Word
DownstreamModuleStatus Word I\I/Inc:c;e
TrackingFromUpstream DWord
Index18 Word
ServolocationLeft Int
ServolocationRight Int I\I/Inofl;e
ServoStatusLeft Word




ServoStatusRight Word
LeftMotorActualSpeed Word More
RightMotorActualSpeed Word Info

Future

Array[25..31]
of Word




14.7.1.6. Full PLC Mode Outputs

CLXAiPLC_OUT

Element Name ‘ Sub Element ‘ Data Type ‘ Link
ConveyStopControl Word I\I/I:frf

Bit08 Bool

Bit09 Bool

Bit10 Bool

Bitll Bool

Bit12 Bool

Bit13 Bool

Bit14 Bool
LeftMotorAsDIO Fnablebio Pocl More
Bit0O0 Bool Info

EnergizeM8Pin4 Bool

EnergizeM8Pin3 Bool

Bit03 Bool

Bit04 Bool

Bit05 Bool

Bit06 Bool

Bit07 Bool

Bit08 Bool

Bit09 Bool
RightMotorAsDIO i Pool  {More
Bit11 Bool Info

Bit12 Bool

Bitl3 Bool




Bit14 Bool
EnableDIO Bool
EnergizeM8Pin2 Bool
Bit01 Bool
EnergizeM8Pin3 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
Bit08 Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
Bit12 Bool
Bit13 Bool
Bit14 Bool
SensorPortsDO BItLS boo More
EnergizelLeftPortPin2 Bool Into
EnergizeRightPortPin2 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
EnableLeftPortPin2 Bool
EnableRightPortPin2 Bool
Bit07 Bool
L eftMotorControl MotorDirection Bool More
Bit09 Bool Info




Bit10 Bool

Bitll Bool

Bit12 Bool

Bitl13 Bool

Bit14 Bool

Bit15 Bool

Run Bool

Bit01 Bool

Bit02 Bool

Bit03 Bool

Bit04 Bool

Bit05 Bool

Bit06 Bool

Bit07 Bool
LeftSetMotorBrakeMode Word More
LeftSetMotorSlaveMode Word Info

MotorDirection Bool

Bit09 Bool

Bit10 Bool

Bitll Bool

Bit12 Bool
RightMotorControl Bitls Bool More

Bit14 Bool Info

Bit15 Bool

Run Bool

Bit01 Bool

Bit02 Bool

Bit03 Bool




Bit04 Bool

Bit05 Bool

Bit06 Bool

Bit07 Bool
RightSetMotorBrakeMode Word More
RightSetMotorSlaveMode Word Info
LeftSetMotorSpeed Int I\I/Ir:);e
RightSetMotorSpeed Int I\I/I:roe
LeftSetMotorAccel Int More
LeftSetMotorDeccel Int Info
RightSetMotorAccel Int More
RightSetMotorDeccel Int Info
ClearMotorError Word I\I/Ir?;e
SendStatusToDownstream Word More
SendStatusToUpstream Word Info

Bit08 Bool

Bit09 Bool

Bit10 Bool

Bitll Bool

Bit12 Bool
SensorPolarity Bitl3 Bool More
Info

Bit14 Bool

Bit15 Bool

Left_Pin2 Bool

Bit01 Bool

Right Pin2 Bool




Bit03 Bool

Left_Pin4 Bool

Bit05 Bool

Right_Pin4 Bool

Bit07 Bool
TrackingToDownstream DWord I\I/I:Le
Index22 Word
ServoControlDistanceleft Int
ServoControlCommandLeft Word More
ServoControlDistanceRight Int Info
ServoControlCommandRight Word

Future

Array[27..31]

of Word




14.7.1.7. Reduced PLC Mode Inputs

CLXAIPLCmini_IN

Element Name ‘ Sub Element

Bit08 Bool

Bit09 Bool

Bit10 Bool

Bitll Bool

Bitl12 Bool

Bitl3 Bool

Bit14 Bool
AllSensorPortinputs neartbeat P00l | More
LeftPin2 Bool | [Nfo

Bit01 Bool

RightPin2 Bool

Bit03 Bool

LeftSensor Bool

Bit05 Bool

RightSensor Bool

Bit07 Bool

Bits08_15 Sint

RightSensorDetect | Bool

LeftSensorDetect Bool
SensorDetect Bit02 Bool More
Info

Bit03 Bool

Bit04 Bool

Bit05 Bool




Bit06 Bool
Bit07 Bool
LeftMotorCalcTemp Byte | vore
ModuleTemp Byte Info
Overheat Bool
MaxTorque Bool
ShortCircuit Bool
MotorNotConnected | Bool
Overload Bool
Stalled Bool
BadHall Bool
LeftMotorDiagnostic Motorhotised 5ol | More
MotorStatusl Bool | !nf0
MotorStatus2 Bool
MotorPortinDOmode | Bool
Bit03 Bool
Bit04 Bool
BoardOverheat Bool
OverVoltage Bool
LowVoltage Bool
RightMotorCalcTemp Byte | more
ModuleTemp_1 Byte Info
Overheat Bool
MaxTorque Bool
RightMotorDiagnostic ShortCireut POl | More
MotorNotConnected | Bool | 0
Overload Bool
Stalled Bool




BadHall Bool
MotorNotUsed Bool
MotorStatusl Bool
MotorStatus2 Bool
MotorPortinDOmode | Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
OverVoltage Bool
LowVoltage Bool
Bit08 Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
LeftMotorDIOstatus | ShortCircuit Bool '\I/':f;e
Bitl13 Bool
Bit1l4 Bool
Bitl5 Bool
Bits00_07 Sint
Bit08 Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
RightMotorDIOstatus | ShortCircuit Bool I\I/Ir:)froe
Bitl13 Bool
Bit14 Bool
Bit15 Bool
Bits00_07 Sint




14.7.1.8. Reduced PLC Mode Outputs

CLXAIPLCmini_OUT

Element Name | Sub Element

Bit08 Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
Bit12 Bool
Bit13 Bool
Bit14 Bool
LeftMotorAsDIO Enableblo 500l { more
Bit0O Bool | N0
EnergizeM8Pin4 Bool
EnergizeM8Pin3 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
Bit08 Bool
Bit09 Bool
Bit10 Bool
RightMotorAsDIO | Bit11 Bool | 2
Info
Bit12 Bool
Bit13 Bool
Bit14 Bool




EnableDIO Bool
EnergizeM8Pin2 Bool
Bit01 Bool
EnergizeM8Pin3 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
Bit08 Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
Bit12 Bool
Bit13 Bool
Bit14 Bool
SensorPortsDO Pt Pool | More
EnergizeLeftPortPin2 Bool | 10f0
EnergizeRightPortPin2 | Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
EnableLeftPortPin2 Bool
EnableRightPortPin2 Bool
Bit07 Bool
MotorDirection Bool
LeftMotorControl Bit09 Bool Hore
Info
Bit10 Bool




Bitll Bool
Bit12 Bool
Bit13 Bool
Bit14 Bool
Bit15 Bool
Run Bool
Bit01 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool
Bit07 Bool
MotorDirection Bool
Bit09 Bool
Bit10 Bool
Bitll Bool
Bit12 Bool
Bitl3 Bool
Bit14 Bool
RightMotorControl | Bit15 Bool | °"¢
Info
Run Bool
Bit01 Bool
Bit02 Bool
Bit03 Bool
Bit04 Bool
Bit05 Bool
Bit06 Bool




Bit07 Bool
LeftSetMotorSpeed Int | vore
RightSetMotorSpeed Int | Info
M
ClearMotorError Word ore




14.8. Troubleshooting

Issue

PLC cannot
communicate
with a
ConveylLinx
module

‘ Possible Cause ‘

Incorrect Profinet
name syntax

Action

Verify that the Profinet Name follows the syntax as
previously described.

If online, you can check module connections to your PLC
with the Accessible Nodes function in the TIA Portal

Incorrect I.P.
address

Make sure module’s IP address is correct as previously
described in Adding Modules

Subnet mask
mismatch

Make sure PLC’s subnet mask matches the subnet mask
in all ConveyLinx modules

Subnet mask
mismatch

For Full ZPA, Full PLC Controlled, and Reduced PLC
Controlled modes - ConveyLinx-ERSC firmware 4.3 and
higher

For Reduced ZPA Mode - ConveyLinx firmware 4.24 and
higher

Intermittent
Communication
drop out between
PLC and module

Improper Module
Update time

Verify that the Update time is properly set based upon
the DAP you have chosen. Here is an example for ZPA
mode

PLC’s connection
limit or I/0
memory usage
limit has been
reached

Verify quantity of connections and memory limitations for
the PLC processor being used and upgrade processor if
needed.

Reduce number of connected modules if connection limit
has been reached

If PLC I/O memory limit has been exceeded, change Full
ZPA or Full PLC mode modules to their equivalent
“reduced” DAP to reduce I/O memory required

Faulty cabling

Make sure all cables are the recommended type for the
installation environment and that all connections are
good

Incorrect switch
type

Verify that the switch being used is Profinet rated and is
selected from one of the units available in the Catalog in
the PLC programming environment
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