Intelligent Platforms
Programmable Control Products

VVersaMax*

Micro PLCs and
Nano PLCs

User's Manual

GFK-1645L
September 2015




Legal Information

Warnings, Cautions, and Notes as Used in this Publication GFL-002

Warning

Warning notices are used in this publication to emphasize that hazardous
voltages, currents, temperatures, or other conditions that could cause
personal injury exist in this equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage
to equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is
not taken.

Note: Notes merely call attention to information that is especially significant to understanding
and operating the equipment.

These instructions do not purport to cover all details or variations in equipment, nor to provide for
every possible contingency to be met during installation, operation, and maintenance. The
information is supplied for informational purposes only, and GE makes no warranty as to the
accuracy of the information included herein. Changes, modifications, and/or improvements to
equipment and specifications are made periodically and these changes may or may not be
reflected herein. It is understood that GE may make changes, modifications, or improvements to the
equipment referenced herein or to the document itself at any time. This document is intended for
trained personnel familiar with the GE products referenced herein.

GE may have patents or pending patent applications covering subject matter in this document. The
furnishing of this document does not provide any license whatsoever to any of these patents.

GE PROVIDES THE FOLLOWING DOCUMENT AND THE INFORMATION INCLUDED THEREIN AS-IS AND
WITHOUT WARRANTY OF ANY KIND, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY
IMPLIED STATUTORY WARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE.

* indicates a trademark of General Electric Company and/or its subsidiaries.
All other trademarks are the property of their respective owners.

©Copyright 2003-2015 General Electric Company.
All Rights Reserved

If you purchased this product through an Authorized Channel Partner, please contact the seller
directly.



Contact Information

General Contact Information

Online technical support and
GlobalCare

http://support.ge-ip.com

Additional information

http://www.ge-ip.com/

Solution Provider

solutionprovider.ip@ge.com

Technical Support

If you have technical problems that cannot be resolved with the information in this manual, please
contact us by telephone or email, or on the web at http://support.ge-ip.com

Americas

Online Technical Support

http://support.ge-ip.com

Phone

1-800-433-2682

International Americas Direct Dial

1-780-420-2010 (if toll free 800 option is unavailable)

Technical Support Email

support.ip@ge.com

Customer Care Email

customercare.ip@ge.com

Primary language of support

English

Europe, the Middle East, and Africa

Online Technical Support

http://support.ge-ip.com

Phone

+800-1-433-2682

EMEA Direct Dial

+420 239015850 (if toll free 800 option is unavailable or if
dialing from a mobile telephone)

Technical Support Email

support.emea.ip@ge.com

Customer Care Email

customercare.emea.ip@ge.com

Primary languages of support

English, French, German, Italian, Czech, Spanish

Asia Pacific

Online Technical Support

http://support.ge-ip.com

Phone

+86-400-820-8208

+86-21-3877-7006 (India, Indonesia, and Pakistan)

Technical Support Email

support.cn.ip@ge.com (China)

support.jp.ip@ge.com (Japan)

support.in.ip@ge.com (remaining Asia customers)

Customer Care Email

customercare.apo.ip@ge.com

customercare.cn.ip@ge.com (China)



http://support.ge-ip.com/
http://www.ge-ip.com/
mailto:solutionprovider.ip@ge.com
http://support.ge-ip.com/
http://support.ge-ip.com/
mailto:support.ip@ge.com
mailto:customercare.ip@ge.com
http://support.ge-ip.com/
mailto:support.emea.ip@ge.com
mailto:customercare.emea.ip@ge.com
http://support.ge-ip.com/
mailto:support.cn.ip@ge.com
mailto:support.jp.ip@ge.com
mailto:support.in.ip@ge.com
mailto:customercare.apo.ip@ge.com
mailto:customercare.cn.ip@ge.com




Table of Contents

Micro PLCs and Nano PLCs GFK-1645K

Table of Contents

Chapter 1 Introduction

11

111
112
113
114

1.2
13
1.4
1.5

1.6

161
16.2
163
1.6.4

1.7

1.8

181
18.2

1.9
1.10

Chapter 2 VersaMax NANO PLCS......ccoiieecrennnnnnceccsessnssnssnsesessssssssassssans

2.1

211
2.1.2
2.13
214

VersaMax Micro, Micro PLUS and Nano PLC Models

VersaMax Nano PLCs

VersaMax Micro and Micro PLUS PLCs

VersaMax Micro PLC Expansion Units

Option Modules

Comparison of Program and Data Memory Available

Comparison of PLC Features

Comparison of I1/0 and Power Features for PLCs

Comparison of I1/0 and Power Features for Expansion Units

VersaMax Serial to Ethernet Adapter ..........coeeeeveveveveveveerennnnnnnnnns

Firmware Options

Serial Interface

Network Interface

Power Requirements

Logic-Driven Read/Write Flash Memory Feature

Online Program ChaNgES.........cceeeeeeeeeeernnsnsnsssssssssssssssssssssssesessnens

Word for Word Changes

Run Mode Store

[DToYo{U1 s a =] 0} (o | { o] [N

ReViSioNs iN thiS MONUGL.......oeieeeeieieeeeeeeeteseeeeeceetssesssseseesesssssaseseens

VersaMax NANO PLC FEALUIES ........ueeeeeeeeceeeeecereecceneeeenereeesssnnesenns

Nano PLC General Specifications

RS-232 Serial Port

Status LEDs

High-Speed Counters

GFK-1645L September 2015



Contents

2.2

2.2.1
2.2.2
2.2.3
2.2.4
2.25

2.3

231
2.3.2
2.3.3
234
2.3.5

2.4

241
2.4.2
2.4.3
2.4.4

2.5

251
2.5.2
253
254

2.6

2.6.1
2.6.2
2.6.3
2.6.4

2.7

2.7.1
2.7.2
2.73
2.7.4

IC200NAL110 Nano PLCs with 10 Discrete Points and 1 Analog Input: (6) 12Vdc In, (4)

Relay Out, 1 Analog Input, 12Vdc POWETr SUPPIY....cccceeurureeerrurereeeenrereerareseennaseseensasesesessasesesenns 22
DC Inputs 22
Analog Input 22
Relay Outputs 22
Nano PLC IC200NAL110 Specifications 23
Wiring Diagram, IC200NAL110 .24
IC200NAL211 Nano PLC with 10 Discrete Points and 1 Analog Input: (6) 12Vdc In, (4)
Relay Out, 1 Analog Input, 24VdC POWET SUPPIY.....cueueeererrreereeeereseerereeessstsssssaessssssssssssensssnns 25
DC Inputs 25
Analog Input 25
Relay Outputs 25
Nano PLC IC200NAL211 Specifications 26
Wiring Diagram, IC200NAL211 27
IC200NDDO010 10 Point Nano PLC: (6) 12Vdc In, (4) 12Vdc Out, 12Vdc Power Supply............ 28
DC Inputs 28
Transistor Outputs 28
Nano PLC IC200NDDO010 Specifications 29
Wiring Diagram, IC200NDD010 30
IC200NDD101 10 Point Nano PLC: (6) 24Vdc In, (4) 12Vdc Out, 24Vdc Power Supply............ 31
DC Inputs 31
Transistor Outputs 31
Nano PLC IC200NDD101 Specifications 32
Wiring Diagram, IC200NDD101 33
IC200NDR0OO01 10-Point Nano PLC: (6) 24Vdc In, (4) Relay Out, 24Vdc Power Supply............ 34
DC Inputs 34
Relay Outputs 34
Nano PLC IC200NDR001 Specifications 35
Wiring Diagram, IC200NDR0O0O1 36
IC200NDR010 10 Point Nano PLC: (6) 24Vdc In, (4) Relay Out, 12Vdc Power Supply............. 37
Inputs 37
Relay Outputs 37
Nano PLC IC200NDR010 Specifications 38
Wiring Diagram, IC200NRO10 39
VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

Chapter 3 VersaMax 14-Point MICIO PLCS.......coiivieerenrienteenesseesseessssesessssessssesssseessssssssssssssssssseses 41
3.1 VersaMax 14-Point MiCro PLC FEALUIES .......cuciievieenritieneceentenesessessesssessessesssssssesssssesssssssesens 42
3.2 14-Point Micro PLC General SPecCifications............ceernininenenenenenesenecesssesssssssssssssssssssssns 42
3.3 High-SPpeed COUNLEIS. ...ttt ettt sas s e se s st sse s et s sssss e e sassnssenssasans 43
3.4 IC200UAA003 14-Point Micro PLC, (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power

SUPPIY cerettttrttreeseseeeeeeere s ssssssssssssssssss s s s e s e s esssesssssssssssssssnes 44
341 AClInputs 44
3.4.2  ACOutputs . 44
3.43  Micro PLC IC200UAAQ03 Specifications 45
3.4.4  WIiring DIagram, IC200UAADDS ... vvveereeeeisesesssssssssesssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssses 46
3.5 IC200UAR014 14-Point Micro PLC, (8) 120Vac In, (6) Relay Out, 120/240Vac Power

SUPPIY ettt sss e e s s e s e st et e s e et st st e e et et et e se e et st et et e se ettt e s se e a et etesesesenenane 47
3,51  Inputs 47
3.5.2  Relay Outputs 47
3.5.3  Micro PLC IC200UARO14 Specifications 48
3.5.4  Wiring Diagram, IC200UARO014 49
3.6 IC200UDD104 14-Point Micro PLC, (8) 24Vdc In, (6) 24Vdc Source Out, 24Vdc Power

SUPPIY et eseseases e eeasas e asastessssasessasssastsssasastsssssestasssssastssssssantassssssssssasssesssssssssssssssssnsaens 50
3.6.1 DC Power 50
3.6.2 DC Inputs . 50
3.6.3  Outputs 50
3.6.4  Micro PLC IC200UDD104 Specifications 51
3.6.5  Wiring Diagram, IC200UDD104 .52

3.7 IC200UDD112 14 Point Micro PLC, (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power Supply ........ 53

3.71  DCPower 53
3.7.2 DC Inputs . 53
3.7.3  Transistor Outputs . 53
3.74  Micro PLC IC200UDD112 Specifications 54
3.7.5  Wiring Diagram, IC200UDD112 .55

3.8 IC200UDRO001 14-Point Micro PLC, (8) 24Vdc In, (6) Relay Out, 120/240Vac Power Supply.56

381 DClnputs 56
3.8.2  Relay Outputs . 56
3.83  Micro PLC IC200UDR001 Specifications 57
3.8.4  Wiring Diagram, IC200UDR0OO1 .58

3.9 IC200UDR002 14-Point Micro PLC, (8) 24Vdc In, (6) Relay Out, 24Vdc Power Supply .......... 59

39.1 DCPower 59
39.2 DClnputs 59
39.3  Relay Outputs . 59
394  Micro PLC IC200UDR00Q?2 Specifications 60

GFK-1645L September 2015 iii



Contents

39.5  Wiring Diagram, IC200UDR002 .61
3.10 1C200UDRO003 14-Point Micro PLC, (8) 12Vdc In, (6) Relay Out, 12Vdc Power Supply........... 62
3.10.1 DC Power 62
3.10.2 DCInputs 62
3.10.3 Relay Outputs 62
3.10.4 Micro PLC IC200UDR003 Specifications 63
3.10.5 Wiring Diagram, IC200UDR003 .64
Chapter 4 VersaMax 20-Point Micro/Micro PLUS PLCS.......ccccevueerererercnemseseneensesesesssseseessasesssensanes 65
4.1 Features of VersaMax 20-Point MICro PLCS........ccceiieereresineneseseseseseseseesssssssssssssssssssssssssssssssses 66
41.1  Run/Stop Switch 67
412  Ports 67
413  Andlog Inputs . 67
414  Removable Terminal Strips . 67
415  Status LEDs . 68
416  Backup Battery . 68
4.2 General Specifications of 20-Point VersaMax Micro PLCS .........cccoeeueererurererensesesesensaseseessaseens 68
4.3 High-SPeEd COUNTEIS.......coeeeteeeetetctceeetstets st ess e et ss e e sa s s ss e s et s sssse e e sasnesssenssasans 69
4.4 IC200UDD020 20-Point Micro PLC, (12) 24Vdc In, (4) 24Vdc Out with ESCP, (4) LCDC Out,

28V AC POWET SUPPIY c.ceeeeeeeneeeeieeeieessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssens 70
441  DC Power 70
442 DC Inputs . 70
443 DC Outputs . . 70
4.44  Micro PLC IC200UDDO20 Specifications 71
4.4.5  Wiring Diagram, 1C200UDD020 .72
4.5 IC200UDD220 20-Point Micro PLC, (12) 24Vdc In, (8) 24Vdc Out (Sink), 24Vdc Power

SUPPIY ettt ae e e st e st st st s e e et st ebs e se et et et e s e et a et e seRe ettt e s s e e et et esesesanenane 73
451  DC Power . 73
452  DClnputs 73
453  DCOutputs 73
454  Micro PLC IC200UDD220 Specifications 74
455  Wiring Diagram, IC200UDD220 75
4.6 IC200UDR020 20-Point Micro PLC, (12) 24Vdc In, (8) Relay Out, 24Vdc Power Supply......... 76
46.1  DClinputs . 76
46.2  Relay Outputs 76
4.6.3  Micro PLC IC200UDRO20 Specifications 77
46.4  Wiring Diagram, PLC IC200UDR020 78
4.7 IC200UDR120 20-Point Micro PLC, (12) 24Vdc In, (8) Relay Out, 120/240Vac Power

SUPPIY weeeeeeeureeeneaseseeeases e esasas e essasastsessssastssasasastsssasastsasssastssssssastasssssantssssssastssssssessassssssssasasssnsaens 79
471  DClInputs 79
iV VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

472  Relay Outputs . . 79
4.73  Micro PLC IC200UDR120, Specifications . 80
4.7.4  Wiring Diagram, PLC IC200UDR120 . 81
Chapter 5 Micro PLCs with 23 Discrete Points and 3 Analog Channels 83
5.1 VersaMax 23 Discrete / 3 Analog Micro PLC FEALUIES..........ceeeueeeeeeeeneneenseseseseseesenessssssasasasnes 84
5.2 General Specifications for 23-Point VersaMax Micro PLCS..........ccoeeveveerneeseenesesesssssesessssenens 85
52.1  Run/Stop Switch : . 85
5.22  Serial Ports 86
5.23  Analog Potentiometers 86
5.2.4  Removable Terminal Strips 86
525  Status LEDs 86
5.26  Backup Battery 87
5.3 High-SPEEd COUNLEIS.......coeeeeeeeetetctceeetststs et se st s s et aess e s et sssssse e e sassesssanssanens 88
53.1  Analog /O : . 88
5.4 IC200UALO04 Micro PLC, 23 Discrete Points and 3 Analog Channels: (13) 12Vdc In, (10)
Relay Out, (2) Analog In, (1) Analog Out, 12Vdc Power Supply ..89
541 DClnputs 89
54.2  Normally-Open Relay Outputs 89
543  DC Power Supply 89
5.4.4  Micro PLC IC200UALOQ4 Specifications 90
5.4.5  Wiring Diagram, IC200UALOQ4 . .91
5.5 IC200UALO05 Micro PLC, 23 Discrete Points and 3 Analog Channels: (13) 24Vdc In, (1)
24Vdc Out, (9) Relay Out, (2) Analog In, (1) Analog Out, 24Vdc Power Supply.......ccccceeeurennee 92
551 DClInputs . . 92
552 DC Output (Q1) . . 92
5.5.3  Normally-Open Relay Outputs . .92
5.5.4  DC Power Supply 92
5.5.5  Micro PLC IC200UALOOQ5 Specifications 93
55.6  Wiring Diagram, IC200UALOO5S 94
5.6 IC200UALO06 Micro PLC, 23 Discrete Points and 3 Analog Channels: (13) 24Vdc In, (1)
24Vdc Out, (9) Relay Out, (2) Analog In, (1) Analog Out, 120/240Vac Power Supply.............. 95
56.1  DClInputs 95
56.2  DCOutput (Q1) 95
5.6.3  Normally-Open Relay Outputs . .95
5.6.4  Micro PLC IC200UALOO6 Specifications . 96
5.6.5  Wiring Diagram, IC200UALO06 . .97
5.7 ANQIOG OPEIALION ......ceeeeeiceereieenreeeeasaseeesseseesaseseesssstessssasassssastssssssastesssssastasnssssstasssssasaeas 98
5.7.1  Analog I/O Parameters 98
5.72  Input/Output Values Compared to Process Data 98

GFK-1645L September 2015 \Y



Contents

5.7.3  Analog Input Processing 99
5.7.4  Analog Output Processing 100
5.7.5  Adjusting the Calibration of Analog Channels 101
Chapter 6 VersaMax 28-P0OiNt MICIrO PLCS........coiiviieniriitnrenessetesessessesssssssessessssssssssessessssessssnens 102
6.1 Features of VersaMax 28-P0int MICro PLCS........ccoveeeereninenessesenessssssssesessssssssssesessssssssssssenes 103
6.1.1  Run/Stop Switch 104
6.1.2  Serial Ports 104
6.1.3  Analog Potentiometers 104
6.1.4  RemovabIe TEMUNG! SEHPS ......uueeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s 104
6.1.5  Status LEDs 104
6.1.6  Backup Battery 105
6.2 General Specifications for 28-Point VersaMax Micro PLCs 105
6.3 High-SPpeed COUNLEIS......cooieeeeecettetceeettste e st sss s e st st sssse e e sa s sesesesaanssnssesanan 106
6.4 IC200UAA007 28-Point Micro PLC, (16) 120Vac In, (12) 120Vac Out, 120/240Vac Power

SUPPIY ettt ettt se st st s s st e se et sss e se et st et s e s e et et et e s ettt et e se e et et etese e e anetenesanan 107
6.41 Inputs 107
6.4.2  ACOutputs 107
6.4.3  Micro PLC IC200UAAQQ7 Specifications 108
6.4.4  Wiring Diagram IC200UAAQ07 109
6.5 IC200UAR028 28-Point Micro PLC, (16) 120Vac In, (2/10) Relay Out, 120/240Vac Power

SUPPIY et eesases e ssssastesssastsasasastss s s e tssasssastasssssastassssssstasssssestsssssssnssssssnensssassneses 110
6.51 Inputs 110
6.5.2  Relay Outputs 110
6.5.3  Micro PLC IC200UAR028 Specifications 111
6.5.4  Wiring Diagram IC200UAR028 112
6.6 IC200UDD110 28-Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out, 24Vdc Power Supply ... 113
6.6.1  DCPower 113
6.6.2  DCInputs 113
6.6.3  Transistor Outputs 113
6.6.4  Micro PLC IC200UDD110 Specifications 114
6.6.5  Wiring Diagram IC200UDD110 115
6.7 IC200UDD120 28-Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out with ESCP, 24Vdc

POWET SUPPIY «.cveeeetterctcceertsteteeeeststess e e et essss e s sastssssssssssassssssssesssasastssssesessssnssssesessssnssssesenas 116
6.7.1  DC Power 116
6.7.2 DC Inputs 116
6.7.3  Transistor Outputs 116
6.7.4  Micro PLC IC200UDD120 Specifications 117
6.7.5  Wiring Diagram I1C200UDD120 118
Vi VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

6.8

6.8.1
6.8.2
6.8.3
6.8.4
6.8.5

6.9

6.9.1
6.9.2
6.9.3
6.9.4
6.9.5

6.10

6.10.1
6.10.2
6.10.3
6.10.4
6.10.5

6.11

6.11.1
6.11.2
6.11.3
6.11.4
6.11.5
6.11.6

IC200UDD212 28-Point Micro PLC, (16) 12Vdc In, (12) 12Vdc Out, 12Vdc Power Supply . 119
DC Power 119
DC Inputs 119
Transistor Outputs 119
Micro PLC IC200UDD212 Specifications 120
Wiring Diagram 1C200UDD212 121
IC200UDRO0O05 28-Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out,

120/240V0AC POWET SUPPIY....eeeeurerecrnrereenraeeseessaseesessasesessssastsessssastssessastsssssastssssssassssssssanes 122
DC Inputs 122
DC Output (Q1) 122
Relay Outputs (Q2 - Q12) 122
Micro PLC IC200UDROO5 Specifications 123
Wiring Diagram IC200UDR0O05 124
IC200UDRO006 28-Point Micro PLC, (16) 12Vdc In, (12) Relay Out, 12Vdc Power Supply.... 125
DC Power 125
Inputs 125

Relay Outputs (Q1 - Q12) 125
Micro PLC IC200UDR006 Specifications 126
Wiring Diagram IC200UDR006 127

IC200UDR010 28-Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out, 24Vdc
PS IC200UDR228 28-Point Micro PLC, (16) 24 VC In, (1) 24Vdc Out, (11) Relay Out,

12/28VAC PS.....eeeeeeeeeeeeeeesasts et ee st ess s s s s ssas e s s st s s et s s st s asast s s ssastasasanenen 128
DC Power 128
DC Inputs 128
DC Output (Q1) 128
Relay Outputs (Q2 - Q12) 128
Micro PLC IC200UDR010, IC200UDR228 Specifications 129
Wiring Diagram IC200UDR0O10, IC200UDR228 130
Chapter 7 VersaMax 40-Point Micro/Micro PLUS PLCS.........cccveueererurerenensaseseensaseseessasesesessaseaens 132

7.1

711
7.1.2
7.13
714
7.15
7.16

Features of VersaMax 40-POINt MIiCIO PLCS.......eoeeeeveeereereireeneeesesesseessessessessssssessessessssssssseens

Run/Stop Switch 134
Ports 134

Analog Inputs 134
Removable Terminal Strips 50000000000 134
Status LEDs 135
Backup Battery 135

GFK-1645L September 2015

Vii



Contents

7.2 General Specifications of 40-Point VersaMax Micro PLCS ........cccceeeevererereesesenssessssessssnnns 136
7.3 High-SPeEd COUNLETS ...ttt eessasasssssssssssssssssssssssssssssssssesesssssessssssssssssssssssnes 137
7.4 IC200UDDO040 40-Point Micro PLC, (24) 24Vdc In, (12) 24Vdc Out with ESCP, (4) LCDC Out,

24V AC POWET SUPPIY ..ttt eestsssssse e e stsssssssssssssssssssssssesssssssssssssssssssssesessnssssns 138
741 DC Power . . 138
742  DClnputs 138
743  DCOutputs 138
7.4.4  Micro PLC IC200UDDO040 Specifications 139
7.45  Wiring Diagram, IC200UDD040 140
7.5 IC200UDD240 40 Point Micro PLC, (24) 24Vdc In, (16) 24Vdc Out (Sink), 24Vdc Power

SUPPIY cereeeeeeerieenenreseeeasesesesssaseessasastessasastsasssasessssssastssasssastesssssastasssssentssssssestssssssesssssssssssssnssneses 141
751  DC Power 141
752 DC Inputs . . 141
753 DC Outputs . . 141
7.5.4  Micro PLC IC200UDD240 Specifications . 142
7.5.5  Wiring Diagram, IC200UDD240 . 143
7.6 IC200UDRO040 40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 24Vdc Power Supply

IC200UDR140 40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 120/240Vac Power

Supply IC200UDR440 40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 12/24Vdc Power

SUPPIY ceeeeeeeeerieeeareseseeases e ssas e seasastesasastsasasastssssssastssasssastesssssastassssnentassssnastsssssssnsssssssassasasssnes 144
76.1  DClInputs 144
7.6.2  Relay Outputs 144
7.6.3  Micro PLC IC200UDR040, IC200UDR140, IC200UDR440 Specifications 145
7.6.4  Wiring Diagram, IC200UDR040, IC200UDR140, IC200UDR440 146
Chapter 8 VersaMax 64-Point Micro/MiCro PLUS PLCS.......cccccoeveeerrnrerunusnsssnsnsnssssssssssesesesesesens 148
8.1 Features of VersaMax 64-Point MiCro PLCS.......ccccceeeeerineueesesesesssssssssssssssseesssessssssssssssssssnns 149
8.2 General Specifications of 64-Point VersaMax Micro PLCS .........ccceeeeveneneneeneresssesnsssesessnnns 150
8.3 High-SPpeed COUNLEIS......coeeeeeeeeetetsteeeetste sttt se s s e et sssse e s e s sesese e e anssesanan 151
83.1  Run/Stop Switch : . 151
8.3.2 Ports 152
83.3  Analog Inputs 152
83.4  Removable Terminal Strips 152
8.3.5  Status LEDs 152
83.6  Backup Battery 152
8.4 IC200UDDO064 64 Point Micro PLC, (40) 24Vdc In, (24) 24Vdc Out (Source), 24Vdc Power

SUPPIY cereeeeeeereeeaenreseeeaseseseeasastessasastesasasesasssastasssssastsasssastesssssastasssssentassssnestsssssssssssassssssssnssenes 153
841  DCPower 153
8.4.2 DC Inputs . . 153
8.4.3  Transistor Outputs . . 153
viii VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

8.4.4
8.4.5

8.5

8.5.1
85.2
853
8.5.4
855

8.6

8.6.1
8.6.2
8.6.3
8.6.4

8.7

8.7.1
8.7.2
8.7.3
8.7.4

9.1

9.11
9.1.2
9.13
9.14

9.2

9.21
9.2.2
9.23
9.24

9.3
931

9.3.2
9.33

Micro PLC IC200UDDO064 Specifications 154
Wiring Diagram, IC200UDDO64 155
IC200UDD164 64 Point Micro PLC, (40) 24Vdc In, (24) 24Vdc Out (Sink), 24Vdc Power
SUPPIY ettt et sae s e et ss s e se st ese e e e a st e s e se e e et et et e se e et st ete s se ettt eseseaanaaesesanan 156
DC Power 156
DC Inputs 156
DC Outputs 156
Micro PLC IC200UDD164 Specifications 157
Wiring Diagram, IC200UDD164 158
IC200UDRO064 64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out, 24Vdc Power Supply .... 159
DC Inputs 159
Relay Outputs 159
Micro PLC IC200UDRO64 Specifications 160
Wiring Diagram, PLC IC200UDRO64 161
IC200UDR164 64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out, 120/240Vac Power
SUPPIY et teessas e esessas e sssastesasasesessasasssessastsssasastsasssastesasssassssssssastssssssansasnssssasaens 162
DC Inputs 162
Relay Outputs 162
Micro PLC IC200 UDR164, Specifications 163
Wiring Diagram, IC200UDR164 164
Chapter 9 VersaMax Micro PLC 8-, 14-, and 16-Point Expansion Units 166
Features of VersaMax 8-, 14-, and 16-Point Expansion Units 167
Removable Terminal Strips 167
Expansion Connector 167
Status LEDs 167
Cables 167
IC200UEC008 8 Point Expansion Unit, (4) 24Vdc Inputs, (4) 24Vdc Outputs with ESCP,
24V AC POWET SUPPIY c.ccereeeiecetteteeeesetess e esstsssssse s sssssssssssssssssssssessssssssssssssssssssssssssensssnans 168
DC Inputs 168
Transistor Outputs 168
Expansion Unit IC200UEC008 Specifications 169
Wiring Diagram, IC200UEC008 170
IC200UEC108 8 Point Expansion Unit, (4) 24Vdc Inputs, (4) 24VC Transistor Outputs,
28V AC POWET SUPPIY oottt teeasas e s ssas e sasastsssssassssssssastasssssessasnsssensaens 171
DC Inputs 171
Transistor Outputs 171
Expansion Unit IC200UEC108 Specifications 172
Wiring Diagram, IC200UEC108 173

9.3.4

GFK-1645L September 2015



Contents

9.4

941
9.4.2
9.43
9.44

9.5

951
9.5.2
953
954

9.6

96.1
9.6.2
9.6.3
9.6.4

9.7

9.7.1
9.7.2
9.73
9.74

9.8
9.8.1
9.8.2

9.8.3
9.8.4

9.9
991
99.2

993
994

9.10

9.10.1

IC200UEC208 8 Point Expansion Unit, (4) 24Vdc Inputs, (4) Relay Outputs, 24Vdc Power

SUPPIY ettt e s s st s s sttt st a st s st st sa e e e e e st e b et et et et s nnenennanenanans 174
DC Inputs 174
Relay Outputs . 174
Expansion Unit IC200UEC208 Specn‘lcotlons . 175
Wiring Diagram, IC200UEC208 . 176
IC200UEIO08 8 Point Expansion Unit, (8) 24Vdc Inputs, 24Vdc Power Supply

IC200UEIO16 16 Point Expansion Unit, (16) 24Vdc Inputs, 24Vdc Power Supply................ 177
DC Inputs . 177
Expansion Units IC200UEIO08 ond IC200UEI016 Specifications 177
Wiring Diagram, IC200UEIO08 178
Wiring Diagram, IC200UEIO16 178

IC200UEO008 8 Point Expansion Unit, (8) 24Vdc Outputs with ESCP, 24Vdc Power
Supply IC200UEO016 16 Point Expansion Unit, (16) 24Vdc Outputs with ESCP, 24Vdc

POWET SUPPIY vttt eee et ss e se et sssssse s s s ssssssesssasssssssesesssastssasesessssnsssssesesesansnsssesanan 179
Transistor Outputs . 179
Expansion Units IC200UEO008 and |C200UEOOl6 Specifications 179
Wiring Diagram, IC200UEO008 180
Wiring Diagram, IC200UEO016 180

IC200UEO108 8 Point Expansion Unit, (8) 24Vdc Transistor Outputs, 24Vdc Power
Supply IC200UEO116 16 Point Expansion Unit, (16) Transistor Outputs, 24Vdc Power

SUPPIY ettt et se st s s st e se st s s ss e et st s b s e e e et et et e se e et et et e se e ret et esesese e anetenasasan 181
Transistor Outputs . 181
Expansion Units IC200UE0108 and ICZOOUE0116 Specifications 181
Wiring Diagram, IC200UE0108 182
Wiring Diagram, IC200UEO116 182
IC200UER008 8 Point Expansion Unit, (8) Relay Outputs, 24Vdc Power Supply
IC200UER016 16 Point Expansion Unit, (16) Relay Outputs, 24Vdc Power Supply............. 183
Relay Outputs 183
Expansion Units IC200UER008 and IC200UER016 Specifications . 183
Wiring Diagram, IC200UER008 . 184
Wiring Diagram, IC200UERO16 . 184
IC200UEX009 14 Point Expansion Unit, (8) 120Vac In, (2) Relay Out at 10 Amps, (4) Relay
Out at 2 Amps, 120/240VAC POWET SUPPIY....cccvrrurrrrerrenrerreneneneseseeeesesesssssssssssssssssssssssssnssses 185
AC Inputs . . 185
Relay Outputs 185
Expansion Unit IC200UEX009 Specifications 186
Wiring Diagram, IC200UEX009 187
IC200UEX010 14 Point Expansion Unit, (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power
SUPPIY e eeasaseseeasesteeasestesssastsssasasess s s e tssasssastesssssastassssssstssssssestssssssantssssssassssnssenes 188
AC Inputs 188

VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

9.10.2
9.10.3
9.10.4

9.11

9.111
9.11.2
9.11.3
9.114

9.12

9.121
9.12.2
9.123
9.124

9.13

9.13.1
9.13.2
9.13.3
9.134

9.14

9.141
9.14.2
9.14.3
9.14.4

9.15

9.151
9.15.2
9.15.3
9.154

9.16

9.16.1
9.16.2
9.16.3
9.16.4

AC Outputs . 188
Expansion Unit IC200UEX010 Specifications 189
Wiring Diagram, IC200UEX010 190
IC200UEX011 14-Point Expansion Unit with AC Power, (8) 24Vdc Inputs, (6) Relay

OULPULS ....eirreecerrrnricnietssnnsnecaeesesstssassnsesssssassssnsssssssasassssssssssesassssssssssesasssssssessasnssssssssssssnsssssssasassnss 191
DC Inputs 191
Relay Outputs 191
Expansion Unit IC200UEX011 Specifications 192
Wiring Diagram, IC200UEX011 193
IC200UEX012 14-Point Expansion Unit with 24DC Power, (8) 24Vdc Inputs, (6) Relay
OULPULS ...ttt st st sas st bttt s bbbt st s b st s et s st bsae b sbens 194
DC Inputs 194
Relay Outputs 194
Expansion Unit IC200UEX012 Specifications 195
Wiring Diagram, IC200UEX012 196
IC200UEX013 14-Point Expansion Unit with 12Vdc Power, (8) 12Vdc Inputs, (6) Relay
OUELPULS ....einrieecerrrnriceeetsstnsresaeesesstssnssnsesssssassssnsssssssasassssssssssasasssssssessesasssssssessasasssssssessssnsssssssasasnss 197
DC Inputs 197
Relay Outputs 197
Expansion Unit IC200UEX013 Specifications 198
Wiring Diagram, IC200UEX013 199
IC200UEX014 14-Point Expansion Unit with 24DC Power, (8) 24DC Inputs, (2) High-
Current and (4) Low-Current TransiStor QULPULS..........cecoerueeeerererescssurereeeanesesensasesesessasenens 200
DC Inputs 200
Transistor Outputs 200
Expansion Unit IC200UEX014 Specifications 201
Wiring Diagram, IC200UEX014 202
IC200UEX015 14-Point Expansion Unit with 12DC Power, (8) 12DC Inputs, (6) 12Vdc
OUEPULS ...ceerinecerrrnricnietsstnsnecaeeesstssassnsssssssassssnsssssssasassssssssssasasssssssessesasssssssessesassssssssssssnsssssssasassnes 203
DC Inputs 203
Transistor Outputs 203
Expansion Unit IC200UEX015 Specifications 204
Wiring Diagram, IC200UEX015 205
IC200UEX122 14-Point Expansion Unit with 24DC Power, (8) 24DC Inputs, (2) High-
Current and (4) Low-Current Transistor Outputs with ESCP 206
DC Inputs 206
Outputs 206

Expansion Unit IC200UEX122 Specifications 207
Wiring Diagram, IC200UEX122 208

GFK-1645L September 2015

Xi



Contents

Chapter 10  VersaMax Micro PLC 28-Point Expansion Units 210
10.1 Features of VersaMax 28-Point Micro PLC Expansion Units 211
10.1.1  REMOVADIE TEIMUNGI SITIDS oo ssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 211
10.1.2 Expansion Connector 211
10.1.3 Status LEDs 211
10.1.4 Cables 211
10.2 IC200UEX209 28 Point Micro PLC Expansion Unit, (16) 120Vac In, (2/10) Relay Out,
120/240V0AC POWET SUPPIY....cuvrecererireerririnenersisisesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 212
10.2.1 ACInputs 212
10.2.2 Relay Outputs 212
10.2.3 Expansion Unit IC200UEX209 Specifications 213
10.2.4  Wiring Diagram, IC200UEX209 214
10.3  IC200UEX210 28 Point Micro PLC Expansion Unit, (16) 120Vac In, (12) 120Vac Out,
120/240V0C POWET SUPPIY....eereneureeeenrerieenreneesensasesesasaseessasasesssasassssssssessssssasessssssaseasssssaseacns 215
10.3.1  AC Inputs 215
10.3.2 AC Outputs 215
10.3.3  Expansion Unit IC200UEX210 Specifications 216
10.3.4  Wiring Diagram, IC200UEX210 217
10.4 1C200UEX211 28 Point Micro PLC Expansion Unit, (16) 24Vdc In, (12) Relay Out,
120/240VAC POWET SUPPIY....cvovreerrrririerrrrineersssisssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 218
10.4.1 DCInputs 218
10.4.2 Relay Outputs (Q1 - Q12) 218
10.4.3 Expansion Unit IC200UEX211 Specifications 219
10.4.4  Wiring Diagram, IC200UEX211 220
10.5 IC200UEX212 28 Point Micro PLC Expansion Unit, (16) 24Vdc In, (12) Relay Out, 24Vdc
POWET SUPPIY vttt eeesssssss e e s ssssessssse s sassssssssssssassssssssssssessstesssesessssnsssesssssesanssssesenes 221
10.5.1 DC Power 221
10.5.2 DC Inputs 221
10.5.3 Relay Outputs (Q1 - Q12) 221
10.5.4 Expansion Unit IC200UEX212 Specifications 222
10.5.5 Wiring Diagram, IC200UEX212 223
10.6  IC200UEX213 28 Point Micro PLC Expansion Unit, (16) 12Vdc In, (12) Relay Out, 12Vdc
POWET SUPPIY ettt eeeststess e e s ssstessssse s sassssssssssssassssesssesesessstasssesessssssssesesssesenssssesenes 224
10.6.1 DC Power 224
10.6.2 DC Inputs 224
10.6.3 Relay Outputs (Q1 - Q12) 224
10.6.4 Expansion Unit IC200UEX213 Specifications 225
10.6.5 Wiring Diagram, IC200UEX213 226

Xii

VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

10.7 IC200UEX214 28 Point Micro PLC Expansion Unit, (16) 24Vdc In, (12) 24Vdc Out, 24Vdc

POWET SUPPIY c.eereeereeereeeiereiesesetssstetstsssssssssssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 227
10.7.1 DC Power 227
10.7.2 DCInputs . 227
10.7.3  Transistor Outputs . 227
10.7.4  Expansion Unit IC200UEX214 Specifications 228
10.7.5 Wiring Diagram, IC200UEX214 229
10.8 IC200UEX215 28 Point Micro PLC Expansion Unit, (16) 12Vdc In, (12) 12Vdc Out, 12Vdc

POWET SUPPIY .ottt eeeststess e e s ssssessssse s sassssssssssssanssssssssssssssstasssesessssnsssessssssssnssssesenas 230
10.8.1 DC Power . 230
10.8.2 DC Inputs 230
10.8.3 Transistor Outputs 230
10.8.4 Expansion Unit IC200UEX215 Specifications 231
10.8.5 Wiring Diagram, IC200UEX215 232
10.9 IC200UEX222 28 Point Micro PLC Expansion Unit, (16) 24Vdc In, (12) 24Vdc Out with

ESCP, 24VdC POWET SUPPIY ...eceeeeeereeeeereteereieeeseseesaseseesssseeessasesessssastsssssasessssssaseassssseseacas 233
109.1 DC Power 233
10.9.2 DCInputs . 233
10.9.3 Transistor Outputs . 233
10.9.4 Expansion Unit IC200UEX222 Specifications 234
10.9.5 Wiring Diagram, IC200UEX222 235
Chapter 11  VersaMax Micro PLC 64-Point Expansion Units 236
11.1  Features of VersaMax 64-Point Micro PLC Expansion Units 237
11.1.1 Removable Terminal Strips 50000000000 237
11.1.2 Expansion Connector . 237
11.1.3 Status LEDs . 237
11.1.4 Cables 237
11.2  IC200UEX064 64 Point Micro PLC Expansion Unit, (40) 24Vdc In, (24) Relay Out, 24Vdc

POWET SUPPIY c.eeeeereeenreicenretseeasaeeensastsesessestessasestssssssessssssastsasssasesssssssssssssssastasssssassssssssensaens 238
11.21 DCInputs 238
11.2.2 Relay Outputs 238
11.2.3 Expansion Unit IC200UEX064 Specifications 239
11.2.4  Wiring Diagram, IC200UEX064 240
11.3  IC200UEX164 64 Point Micro PLC Expansion Unit, (40) 24Vdc In, (24) Relay Out,

120/240VAC POWET SUPPIY....cuovreeerrririerrrnineersssissssasasssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 241
11.3.1 DClInputs . 241
11.3.2 Relay Outputs . 241
11.3.3 Expansion Unit IC200UEX164 Specifications 242
11.3.4  Wiring Diagram, IC200UEX164 243

GFK-1645L September 2015 Xiii



Contents

11.4

IC200UEX264 64 Point Micro PLC Expansion Unit, (24) 24Vdc In, (4) LCDC, (16) LCDC with

ESCP, (4) HCDC with ESCP Out, 24Vdc POWEr SUPPIY ..cucuererereerrrietrtrineeseseseeneeeeneesesssssssnnns 244
1141 DCInputs 244
11.4.2 DCOutputs 244
11.4.3 Expansion Unit IC200UEX264 Specifications 245
11.4.4  Wiring Diagram, IC200UEX264 246
11.5 IC200UEX364 64 Point Micro PLC Expansion Unit, (40) 24Vdc In, (24) LCDC Out, 24Vdc

POWET SUPPIY vttt seeeestssess e e s ssssessssse s ssssssssssssssansssssssesssssastesssessssnsnsssessssssssnsssssesenen 247
11.5.1 DC Power 247
11.5.2 DCInputs 247
11.5.3 DC Outputs 247
11.5.4 Expansion Unit IC200UEX364 Specifications 248
11.5.5 Wiring Diagram, IC200UEX364 249
Chapter 12 Analog EXPANSION UNILS.......cccccierireeeninininresenenesessseesessssessssssssssssssssssssssssssssssssssssssens 250
12.1 Features of ANAlog EXPANSION UNIES......cccrureeeeeurereneereriecenneseeeennescsensaseeessasesesessasesesessasescsenss 251
1211 REMOVADIE TEIMUNGI SITIDS oo eeeeeeeeeeeeeeeeeesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 251
12.1.2 Expansion Connector 251
12.1.3 Status LEDs 251
12.1.4 Cables 251
12.2  Anadlog Expansion Unit SPeCIfiCations ..........ccccceveeeeiecreninnseesesertsseee e sessessssseeennns 252
12.2.1 Power Specifications for Analog Expansion Units 252
12.2.2 Input and Output Specifications 252
12.3  ANGIOG OPEIALION ...ttt et e e ssssesssese e sessssssssesasssssssssesssssssssssesssansssssssenssanens 253
12.3.1 Analog I/O Parameters 253
12.3.2  Input/Output Values Compared to Process Data 253
12.3.3  Count Resolution for Analog Expansion Units 254
12.3.4 LED Indications 254
12.3.5 Analog Input Processing 254
12.3.6  Analog Output Processing 255
12.3.7 Wiring Diagram 256
Chapter 13  RTD and Thermocouple EXpansion UNitS .........ceeeceveeeneereenenenenesnsesesesssesssseessssssenens 258
13.1 Description of RTD and Thermocouple Modules.............ccoeceerureeerureseresnsesesensasesesensasesesenns 259
1301 REMOVADIE TEIMUNGI SITIDS oo eeeeeeeeeeeeeeeesesesessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 259
13.1.2 Expansion Connector 259
13.1.3 Status LEDs 259
13.1.4 Cables 259
13.2  RTD EXPANSION MOGUIES .......eoueertereteeeenteteteeeestssesessesesssssssssssssssssssssssssssssssssssesssssssssssssnsssnnns 260
13.2.1 Compatibility 260
13.2.2 RTD Module General Specifications 261
Xiv VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

13.2.3
13.2.4
13.2.5
13.2.6

13.3

13.3.1
13.3.2
1333

13.4

13.4.1
13.4.2
13.4.3
13.4.4
13.45
1346
13.4.7
13.4.8

13.5

1351
135.2
1353
1354

141

14.2
1421

14.3
143.1

14.4
1441

14.5

14.6

146.1
146.2
146.3
146.4
146.5
146.6

RTD Module Input Specifications 262
RTD Module Output Specifications 262
Scaling 263
Wiring for RTD Expansion Modules 264
MOAUIE INSEAIIALION ...ttt e s s s s e e s e e se e sesssssesssssssssanes 265
DIP Switches 265
LED Indications 266
Data Conversion for RTD Expansion Units (in Compatible mode) 266
Thermocouple EXPANSION MOAUIES .........cccveureeerurerenerereneeraneneenseseseensastesessastsessssasesssssaseeens 268
Compatibility 268
Thermocouple Module General Specifications 269
Analog Output Specifications (Model IC200UEX826) 269
Thermocouple Module Input Specifications 270
Scaling for Thermocouple Module Data 270
Scaling for Analog Outputs (Model IC200UEX826) 271
Thermocouple Module Configuration 272
Wiring for Thermocouple Expansion Modules 273
MOAUIE INSEAIIALION ...ttt essss s s e s e e e sssesesssesssssssssssanes 274
DIP Switch Settings 274
LED Indications 275
Basic Temperature Conversion Logic 276
High-Resolution Temperature Conversion Logic for Thermocouple Units 277
Chapter 14  CPU OPtion MOAUIES.........ccocoeurureeeerereeeeereeseeasastesessestessssastsessssasssssssastsssssasssssssasssens 280
USING OPLION MOAUIES......cooeeeeeecettctcccettstsee ettt ssas e sssss s ss s st essse e e sassssssesesasessssssesenan 280
IC200UMBO001 Memory PACK MOAUIE .......cuvieecettctccceceteseseeeessssse e e sesssssss e sesssnssssesenas 281
Features 281
IC200USB001 RS232 Extra Port Option Module with 2 Analog Inputs 283
Analog Inputs 284
IC200USB002 RS-422/485 Extra Port Option Module with 2 Analog Inputs..............cccu...... 285
Analog Inputs 286
IC200UUBO001 USB / RS232 Conversion Option Module.............coeeeeeereeenenerenenereseeeennnnnnnnnns 287
IC200UEMO001 RJ-45, 10/100 Mbit Ethernet Communications Module 288
Module Specifications 288
Status LEDs 288
Configuration Options 289
ENNANCEA DAL TAFOUGNPUL .o smnsssssseeseesessssssssssssssssssssessessssssssssssssssssesesssssssssssssssssssseee 290
Setting the IP Address 290
Downloading Ethernet Drivers 290
GFK-1645L September 2015 XV



Contents

14.6.7  MOADUS/TCP ClIENT SUPPOMT c.ovvveeesceeeveeersssisssveessssssssseeesssssssseesssssssssssessssssssssssssssssssssessssssssssesssssssssssesssssssssssesssssssssseesssssns 291
14.6.8 Security Settings for the Ethernet Option Module 305
14.7  INStAlling OPtioN MOAUIES.........cuoueeeereieeereeceereeeeieteeeaseseesas e eessaseeessaseessssasessssssasessasans 306
Chapter 15  Installation INSErUCHIONS ...ttt es s st enns 308
15.1  Preinstallation ChECK..........ceeieieenirieeeeeeeeeerssssssssasssssssssssssssssssssssssesessssssssssssssssssssssssnes 308
15.2 Agency Approvals, Standards, and General Specifications 309
15.2.1 Immunity and Emission Specifications, Relevant Standards, and Level Passed ... 309
15.3  INStAllAtioN GUIEIINES.......cuoveveeereieeeeeececceeerasesasesasasssssessstssssssssssssssesessssssssnsssssssssssssssnes 310
15.3.1 CE Mark Installation Requirement 310
15.3.2 UL Requirements for Class | Div 2 Installations 310
15.3.3  Additional Environmental Guidelines 311
15.4 MOUNTING DIMENSIONS.......cucciereiereereeresreesteestssessssssessssestessssssesessssesssssssssesessesessesssssssssssesessesensans 312
15.4.1 Dimensions of Nano PLCs 312
15.4.2 Dimensions of 14-, 20-, 23-, 28-, 40-, and 64-Point Micro PLCs and Expansion Units................ 312
15.5 Grounding the EQUIPMENT.. ... et eesaseseessaseesssastessssastessssasessssssasssnsnns 313
15.5.1 Grounding the Programmer 313
15.6 Installing a PLC or Expansion Unit 0N a DIN RQil.......cccceeueerrennrsesenenenessseseseseeeeeesssssssssnnes 314
15.6.1 Mounting the PLC on a DIN Rail 314
15.6.2 Removing the PLC from a DIN Rail 314
15.6.3 Panel-Mounting 315
15.6.4 Grounding the Metal Panel or DIN Rail 315
15.7 Connecting an Expansion Unit to a Micro PLC..........cccvvuirrcrcnininnncncncsssnnenesesessessssssesennes 316
15.7.1 The Expansion Cable 316
15.8  System WiIring GUIAEIINES ...ttt sesssssssse e sssssssss s e ssssssssssessssssssssssssssennns 317
15.8.1 Safety Measures 318
15.8.2 Installing Additional Suppression 318
15.9  1/0 INStAllAation AN WIFING .....ccueieeeerininieerininesenininesisssssessssisssssssssssssssssssssssssssssssssssssssssssssssssss 319
15.9.1 Wiring for Power Supply and I/0 Connections 319
15.9.2 Removable Wiring Terminals 320
159.3 General Wiring Procedures 321
15.9.4  Providing Fusing for Outputs 323
15.9.5 Providing Suppression Circuits for Inductive Loads 323
15.9.6 Typical DC Input Circuits 324
15.9.7 Typical DC Output Circuits 325
15.9.8 Typical High-Speed Counter Connections 327
15.9.9 Added Resistance for 20-, 40-, and 64-Point Micro PLCS at Higher Count Rates 328
15.9.10 Typical AC Input and Output Circuits 329
XVi VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

159.11

15.10

15.10.1
15.10.2

15.11

15.12

15121
15.12.2
15123
15124

15.13
15.13.1

15.14

15141
15.14.2
15.14.3
15.14.4
15.145
15.14.6
15.14.7
15.14.8
15.14.9

15.15
15151

Chapter 16 Configuration........ ettt saeseseseaas

l6.1

16.1.1
16.1.2

16.2
16.3

16.4
16.4.1

Typical Analog Input and Output Circuits

SLArting UpP the PLC ... eecerieeeereeeensesteessaeseesseseessssasesasnns

Turning off Power to the PLC

Normal Power-up Sequence

Adjusting the Analog Potentiometers

DIP SWILCRES ..eeeeeeeeeteeeeeeeeeteeeesesstesasessessessssssessesssssssssessensssssssssnssssasssssssns

4-Position DIP Switches on Micro PLC CPUs

DIP Switches on an Analog Expansion Module Select Count Resolution

DIP Switches on an RTD Expansion Module Select Update Rate

DIP Switches on a Thermocouple Expansion Module Select Input Sensors/Mode

Installing/Replacing a Backup Battery............cocoeeeeeererenenrnercsenneenccnnanes

CPU Battery Consumption Data

SEriQl POIrt CONNECLIONS .....uouveeeeeeeneeeereereeeieeeseesesseessesseeseessessssssesesssessssseosees

Providing Power to an External Device from Port 1 or 2

Short Circuit Protection on 5Vdc for Units Later than June 2005

Cable Lengths and Baud Rates

Port 1: RS-232

Port 2 on 23-Point and 28-Point Micro PLCs: RS-485

Port 2 RS-485 Option Module on 20-/ 40-/ 64-Point Micro PLCs
RS-485 Multidrop Serial Connections

RS-485 Port Isolator

RS-232 to RS-485 Adapter

Replacing AC Output Module Fuses .

AC Output Fuse Specifications

Configuration OVEIVIEW ..........ccceeurueeecreurereneenreseseeasaseseessasesesasaseesssasessssnns

Autoconfiguration
Software Configuration

Storing a Configuration from a Programmer

CPU CONfIGUIALION ... e teessasesesessastesasasessasasasesnsnns

Port 1 ConfigUIrAtioN.........coueveueeeectrtceeeecerteree et ss e s se s nesesesenen

Timing Note for RTU Communications

GFK-1645L September 2015

XVil



Contents

16.5
16.6

16.7

16.7.1
16.7.2

17.1
17.2

17.3

1731
17.3.2

17.4

1741
17.4.2
17.43

17.5

17.6

176.1
17.6.2
17.6.3
176.4

17.7

1771
17.7.2
17.7.3

17.8

1781
17.8.2
17.8.3
17.8.4

POIt 2 CONFIGUIALION.......ceeietctcccettcte ettt s s e e et st s e e et se s e e a s ssenanan 362
Configuring Analog I/0 PAramEeters ..........ccoeeeeeerurerenereneseesaeeseessastseessasesesssasesessssasessensases 363
Configuring High-Speed Counter, PWM or Pulse Train 364
HSC, PWM, and PTO Settings 364
Channel #1, 2, 3, 4 Parameters 366
Chapter 17 = PLC OPEIALION.......ciueeceereeeeereeeenreseeeasaseseseasastesssastessssastsssssassssssssastasssssassasssssassaens 368
OPErALING MOAES ...ttt sttt st s e e st e s s e se et s e ssss e et stssssssesassssssssenssanens 368
PArtS Of the CPU SWEEP ....ccoveveeeccetrtctcceettsteeeesestessssas s sesssss s s s ssssssesssesessssssssssesesessssssssessnen 369
Standard CPU SWeep OPEratioN ..........cecvcveeveeeeneusssesssssssssssssssssssesessseesssssssssssssssssssssssssssssses 371
The Sweep Windows 371
The Watchdog Timer 371
Constant SWeep Time OPErAtiON....... . ieveereneenreeresteesteesessesessssestesessssssessesessesesessssessssessans 372
Changing the Configured Default for Constant Sweep Mode 372
The Constant Sweep Timer 372
Enabling/Disabling Constant Sweep Time, Reading or Setting the Length of the Timer ... 372
CPU SEOP MOAES .....coeeeeeeeeeteteieeentsteseseesesssssss s s ssssssss s e s ssssesssesesassssesssssssasssssssssssssnssssssenssenans 373
Controlling the Execution of @ Programi.............ceeereeeenenenencnenenesesenesesesessesesessssesessessases 374
Calling a Subroutine Block 374
Creating a Temporary End of Logic 374
Executing Rungs of Logic without Logical Power Flow 374
Jumping to Another Part of the Program 374
Privilege Levels and PASSWOIAS .......c.cccvceirirrieeeneninteeeesesesssssssssesssssssssssssssssssssssssssssssssssssenes 375
Protection Level Request from Programmer 376
The OEM Protection Feature 376
Clearing All Memory 376
Run/Stop Mode SWitCh OPeration ...........cveveeeerrrrnnesieesnsesssssssssssseseseesesessssssssssssssssnss 377
Run/Stop Mode Operation 377
Configurable Memory Protection 377
Configuration Parameters and Switch Position for Run/Stop Modes 378
Configuration Parameters and Switch Position for Memory Protection 378

17.8.5

17.8.6

17.9

179.1
179.2

XViii

Configuration Parameters and Switch Position for Simultaneous Run/Stop Operation and Memory

Protection

Power-Up Sequence

378
Configuration Parameters and Switch Position for Fault Operations 378
Power-Up and POWEr-DOWN SEQUENCE..........cccceeveererererererernsessssssssssssssssssssssssssssssssessssssssssssssssses 379
379
380

Flash Memory

VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

1793
179.4
179.5
17.10
17.10.1

17.11

17.12

17.121
17.12.2
17.12.3

18.1

18.1.1
18.1.2

18.2

18.2.1
18.2.2
18.2.3

18.3
18.3.1

18.3.2
18.3.3

18.4

18.4.1
18.4.2

18.5

185.1
18.5.2
1853
18.5.4

18.6

18.6.1
18.6.2
18.6.3
18.6.4

Default Conditions for Micro PLC Output Points 380
Power-Down Conditions 381
Power Cycle 381
INPUE FIIEEIS ..ttt e ssas e aseseessssase e s s ts s asastesssssaseasssssaseasssssasessassantaeas 382
Discrete Input Filtering 382
HAPAWArE R/C FIlEEIS.....ueeveeeeeeeteteertsetseeeeee e essssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 383
Analog Potentiometer INPUt Filtering........cccoceeeeceerurenerereneeeeneeeeeneeseesasesesensaseeessaseeensases 385
Input Settings 385
Default Filter Time 385
Limitations of Analog Potentiometer Input Filtering 385
Chapter 18  High-Speed Counter, PWM, and Pulse Train Operation 386
OVBIVIBW ..u.unrrerecncinuensuneesstesssssesesesssssssssssssssssssssssstssssssssssstessssssssssstsssssssassestsssssssasssssssssssssssssess 387
Operation at Power-up and Mode Change 387
Basic Setup 387
HSC/PWM/PTO CRANNEIS ......cveceerrecreteteetetssesestssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasns 388
HSC/PWM/PTO Channels for Micro PLCs (14 Point/ 28 Point) 388
HSC/PWM/PTO Channels for Micro-20, -40, or -64 PLC 389
HSC/PWM/PTO Channels for Nano PLCs 389
TYPE A COUNTEN ...ttt as et st sas b st s et s bbb s bt sbes 390
Type A Counter Program References 390
Type A Counter Operation 391
Type A High-Speed Counter Operation Details 392
TYPE B COUNTEN .....uceererrrcneeennnnricncesessnssnesasessssssssssassssssssssasassssssssssasassssssssssasasssssssossasassnsssssssssnsnes 394
Type B Counter Program References 395
Type B Counter Operation 395
High-Speed Counter QULPULS ...ttt e e sssssss e e s ssssesssssssssssssssesenan 397
Pulldown Resistor 397
Duty Cycle Limits: with 1.5kQ pulldown resistor - UDR005/006/010 & UALOO4/005/006.........ccccvvversreee 397
Duty Cycle Limits: with 1.5kQ pulldown resistor - UDD104/110 & NDD101 398
Counter Output Presets 398
PWM QULPULS ....ooeiierrrrececcnnninnecaeeessnsssesasssessssssssassssssssssssasssssssassasassssssssssasasssssssassasassnsssssssssnssnes 400
Enabling and Disabling a PWM Output 400
PWM Frequency 400
PWM Duty Cycle 400
Load Correction for PWM Outputs 401
GFK-1645L September 2015 XixX



Contents

18.7

18.7.1
18.7.2
18.7.3
18.7.4
18.7.5
18.7.6

18.8

18.8.1
18.8.2
18.8.3
18.8.4
18.8.5
18.8.6

18.9

189.1
18.9.2

18.10

18.10.1 RPM Indicator
18.10.2 Input Capture

Chapter 19  Motion Control Functions

19.1

19.11
19.1.2
19.13
19.1.4
19.1.5
19.2

19.2.1
19.2.2
19.3

19.3.1
19.3.2
19.4

19.4.1
19.4.2
19.5

1951

XX

Pulse Train Outputs

Configuring a Pulse Train Output

402

Program References for Pulse Train Outputs

402

Enabling and Disabling Pulse Train Operation

402

Setting Up the Pulse Frequency

403

403

Setting Up the Number of Pulses
Load Correction Time

404

Pulse Train with Ramp

Configuring Pulse Train with Ramp

405

Program References for Pulse Train with Ramp Outputs

405

406

Setting Up the Pulse Frequency for Pulse Train with Ramp
Setting Up the Number of Pulses

406

406

Changing the Acceleration and Deceleration
Controlling Operation of a Pulse Train with Ramp Output

406

COMMREQs for the HSC/PWM/PTO Functions

The COMMREQ Command Block
COMMREQ Example

HSC Application Examples

OVEIVIBW .ueeeeirreeneeeeeeseeeeeessessessssessssssesssssssesssesssesssesssessses

Program References for Motion Features

Position Registers

Function Block Instance Registers

Error Codes and Warnings for Motion Features (Hexadecimal)
Avoiding Abrupt Start/Stop of Motion

Finding a Home Position

Find Home Function Block

Example Program Logic for Find Home

Moving to the Home Position

Go Home Function Block

Example Program Logic for Go Home

JOGGING ceerrreereeecereeneesereeesesessssessssesssssssssssessssssssssessnes
Jogging Function Block

Example Program Logic for Jogging

BIENAING....cieueeeereeceeeeeree et ssaeeens

Examples of Blended Moves

VersaMax* Micro PLCs and Nano PLCs U

ser's Manual GFK-1645L



Contents

19.5.2 Blending Function Block 438
19.5.3 Example Program Logic for Blending 441
19.6  StopPINGg MOLION ON AN AXIS ....cuciviieiriiiirineciitesssseetsssssssesessssssssssssssssssssssssssssssssssssssesses 442
19.6.1 Stop Motion Function Block 442
19.6.2 Example Program Logic for Stop Motion 444
Chapter 20  FAUIt HONAIING c.cueuureeeeeieerieereeceereeeeesaseesesseseeessastsessasastsssssassssssasaseasssasaseaens 446
20.1  Faults and FAUIt HONAIING ...ttt eensaesesessastsessssastesssasssnsssenes 446
20.1.1 Fault Handling 446
20.1.2 Classes of Faults 446
20.2  System RESPONSES tO FAUILS ...ttt e ee e ssaseeessencs 447
20.2.1 Fault Actions 447
20.3  FAUIt REFEIENCES .....eeeeeeeeeeeeecccceeeesisesisasissseststssststsssssssessesessesssssssssssssssssssssssssssnssssssssssssseses 448
20.3.1 Example Program Logic for Fault References 448
Chapter 21  Elements of an Application Program ...........evennennescnennnnesseesesssssssessssssssenens 450
21.1  Structure of an AppliCAtion Program.........cececeeeeeerensueesesesasesesessasesesessasesesessasesssessasesssssenes 451
21.2  SUDFOULINES.....eetetetteeeeeceeeeiessasssss s ssssss s sttt ss s s ss s e e e e e e e se e sassssss s ssssssnssasansnsnsssnss 452
21.2.1 Declaring a Subroutine 453
21.2.2 Cdlling a Subroutine 453
21.2.3 Locking/Unlocking Subroutines 453
21.3  Program LONQUOQES....cciinincsissnistnsistssesisssscssssesissssssssssstssesssssssssssestssssssssssssssssssssssssssesssssssans 454
21.3.1 Ladder Diagram 454
214 The INSEIUCLION SEL.......oeiieeccecceerrrerissiensestetstessesessssseesesesesessssssssssssssssssssssssssssssssssnsssssssases 455
2141 Contacts 455
21.4.2 Coils 455

21.4.3 Timers and Counters 456
21.4.4  Math Functions 456
21.4.5 Relational Functions 457
21.4.6 Bit Operation Functions 457
21.4.7 Data Move Functions 457
21.4.8 Table Functions 458
2149 Conversion Functions 458
21.4.10 Control Functions 459
21.4.11 Communication Function 460
21.4.12 Motion Functions 460
GFK-1645L September 2015 XXIi



Contents

Chapter 22  Program Data and References

22.1

2211
22.1.2
22.1.3

22.2

2221
22.2.2
22.2.3
22.2.4

22.3

22.4

2241
22.4.2
22.4.3
22.4.4

22.5

2251
2252

Chapter 23  Instruction Set Reference

23.1

2311
23.1.2
23.1.3
23.1.4
23.1.5
23.16
23.1.7
23.18
23.19
23.1.10
23.1.11

23.2

23.2.1
23.2.2
23.2.3
23.2.4
23.2.5
23.2.6

XXil

Data Memory REfEreNCes...........cocovueeeererurererenruseneennaseseessasesesessasesesenss

Memory Allocation

Word Memory References

Bit Memory References

Fixed 1/0 MApP LOCALIONS .......cueurieeerrrriccerisenecnnassseessasssssssssssssssssssssssenns

Reserved Bit Memory Locations: %l
Reserved Bit Memory Locations: %Q

Reserved Word Memory Locations: %Al

Reserved Word Memory Locations: %AQ

RetentivVeN@SS Of DALA ......coeeeeeeereereeeeveereeeeseeseessessessesssesseesessesssessessens

System Status REfErenCes .........ceecoeeerererurerenereseseseneneseessaseseseasanes

Using the System Status References
Time-Tick References

%S References

%SA, %SB, and %SC References

How Program Functions Handle Numerical Data

Real Numbers (Floating Point)

Errors in Real Numbers and Operations

Bit Operation FUNCLIONS ........occicininiicciinnccctinscccsnsesaeseseanes

Data Lengths for the Bit Operation functions
Bit Operation Functions Logical AND, Logical OR

Bit Operation Functions Exclusive OR

Bit Operation Functions Logical Invert (NOT)
Bit Operation Functions Shift Bits Right, Shift Bits Left

Bit Operation Functions Rotate Bits Right, Rotate Bits Left
Bit Operation Functions Bit Test

Bit Operation Functions Bit Set and Bit Clear

Bit Operation Functions Masked Compare

Bit Operation Functions Bit Position

Bit Operation Functions Bit Sequencer

CONEFOl FUNCLIONS aeieeeeeeeeeeeeteeecaeeteeesasessesssssssssesssssossssssssssssessssssens

Control Functions Do I/0

Control Functions Call

Control Functions End of Logic

Control Functions Master Control Relay (MCR) / End MCR

Control Functions Jump, Label
Control Functions Comment

VersaMax* Micro PLCs and Nano PLCs User's Manual

GFK-1645L



Contents

23.2.7

233

23.3.1
23.3.2
23.3.3
23.3.4
2335

23.4

23.4.1
23.4.2
23.4.3
23.4.4
2345
23.4.6

23.5

2351
23.5.2
23.5.3
23.5.4
2355
2356
23.5.7
2358
2359

23.6

23.6.1
23.6.2
23.6.3

23.7

23.7.1
23.7.2

23.8

2381
23.8.2

23.9

2391
239.2
239.3
239.4
2395

Control Functions Drum Sequencer

500

DALA MOVE FUNCHIONS ....eeeeeeeeeeeeeecteecteeeeeeeseessssesessesessesesssessssessssesessesessesssssessnes

Data Move Functions Move Data

504

Data Move Functions Block Move

506

Data Move Functions Block Clear

507

508

Data Move Functions Shift Register
Data Move Functions Communication Request

510

Data Type Conversion FUNCHIONS.........ccccoiiecncninnnnnccinnsnsenecsssssessesesssses

513

Data Type Conversion Functions Convert Signed Integer Data to BCD-4
Data Type Conversion Functions Convert to Signed Integer

514

Data Type Conversion Functions Convert to Double Precision Signed Integer
Data Type Conversion Functions Convert to Real Data

515

516

Data Type Conversion Functions Convert Real Data to Word Data

517

518

Data Type Conversion Functions Truncate Real Number

Math and NUMEFICAl FUNCHIONS .....eeeeeeeeeeeeeeeeecceeeeteecessesessssssssssesssssessssssenees

Converting Data for the Math and Numerical Functions

519

520

Math and Numerical Functions Add, Subtract, Multiply, Divide
Math and Numerical Functions Add, Subtract, Multiply, Divide

521

Math and Numerical Functions Modulo Division

522

523

Math and Numerical Functions Scaling
Math and Numerical Functions Square Root

524

525

Math and Numerical Functions Trigonometric Functions
Math and Numerical Functions Logarithmic / Exponential Functions

526

Math and Numerical Functions Radian Conversion Functions

527

RelAtIONAl FUNCLIONS ...eeeeeeieeeteteeeeteteecceesessssseesssessessessssssessessossssssessensesssssssneen

Data Types for Relational Functions

528

Relational Functions Equal, Not Equal, Less Than, Less/Equal, Greater Than, Greater/Equal

..................... 529

530

Relational Functions Range

REIAY FUNCLIONS ... cceeeeeeeereteeeraseseensaseseeasastsesessastssssssastessssastsssssassssssssassasnsans

Relay Functions Normally-open, Normally-closed, Continuation Contacts

533

534

Relay Functions Coils

e L o1 L=3 2T T Tt Ao =R

Table Functions Array Move

538

Table Functions Search for Array Values

540

Timer aNd COUNTEr FUNCLIONS.......ooueeeeeieeereeeeeeeeeseeseeressessessessesssesseesesssessssseosess

Time-Tick Contacts

542

Function Block Data Required for Timers and Counters

543

544

Timer and Counter Functions On Delay Stopwatch Timer
Timer and Counter Functions On Delay Timer

546

Timer and Counter Functions Off Delay Timer

548

GFK-1645L September 2015

XXiii



Contents

24.1

24.2
24.2.1

24.3

24.3.1
24.3.2
24.3.3
24.3.4
2435
24.4

24.4.1

24.5
2451

24.6
24.6.1

24.7
24.7.1

24.8
2481

24.9
249.1
249.2
24.10
24.10.1
24.10.2
24.11
24111

24.12
24121

24.13
24131

23.9.6 Timer and Counter Functions Up Counter 550
23.9.7 Timer and Counter Functions Down Counter 551
Chapter 24  Service ReqUESt FUNCEHION ...t tseeasaseseessestsesssasesssssaseaens 554
SVCREQ FUNCLIONS ..aeeeeeeeeeeeeteceercteteeseenenesesssessessesessssssessessesssessessessesssessessessasssessessassens 555
Format of the SVCREQ FUNCLION ......ceeeeieieeeeiceetetercsesesesessessesesessessesesessessessasessessesseseanes 556
Parameters of the SVCREQ Function 556
SVCREQ 1: Change/Read Constant SWEEP TIMEN .......ceveeeeernenenrernesensesssssssssssssssesssssssens 557
Input Parameter Block for SCVREQ 1 557
Disable Constant Sweep Mode 557
ENAble CONSIANT SWEEP MOUE......ccccecseeseesssesssessssssssssessssssssssssssssssssssssssssss s sss s 557
Change the Constant Sweep Time 557
Read the Constant Sweep State and Time 557
SVCREQ 2: READ WINAOW TIMES .....ecureeerrereinreerereresesesesssesessssessssssessesessssessasssessssessssssssesessene 559
Output Parameter Block for SVCREQ 2 559
SVCREQ 3: Change Programmer Communications Window Mode 560
Changing the Programmer Communications Window Mode 560
SVCREQ 4: Change System Communications Window Mode 561
Changing the System Communications Window Mode 561
SVCREQ 6: Change/Read Number of Words to Checksum 562
Parameter Block Formats for SVCREQ 6 562
SVCREQ 7: Read or Change the Time-of-Day ClocCK .......c.coeevennneeecenenrneeeeeneeesseeeensnes 563
Parameter Block Format for SVCREQ 7 563
SVCREQ 7 Parameter Block Content: BCD FOrMQt .......cuvueeeeeemneennreernenenesesesesenesesesenesnene 564
2-Digit Year 564
4-Digit Year 564
SVCREQ 7 Parameter Block Content: Packed ASCIlI Format 565
2-Digit Year 565
4-Digit Year 565
SVCREQ 8: Reset WatChdOg TiMEeTr...........cueceerueereereeereenrenteeenraseseessastseessasesesssasesssssasesssssanes 567
Parameter Block Format for SVCREQ 8 567
SVCREQ 9: Read Sweep Time from Beginning of SWeEP........ccccceeeereeevereneneeeesenesesnsnesesessnnns 568
Output Parameter Block Format for SVCREQ 9 568
SVCREQ 10: ReAd FOIAEN NAME .......oeeeeeeeecieetcetceetercrcsesetesessesesessessesesessessessssessessessasense 569
Output Parameter Block Format for SVCREQ 10 569
VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L

XXV



Contents

24.14
24141

24.15
24.15.1

24.16
24.16.1

24.17
24.17.1

24.18
24.18.1

24.19
24.19.1

24.20
24.20.1

24.21

24.22
24.22.1

24.23

24.24
24.24.2
24.24.3
24.25
24.25.2
24.253
24.26

24.26.2
24.26.3

Chapter 25  Serial 1/0, SNP & RTU Protocols

25.1
25.1.1
25.1.2
25.2
25.2.1

SVCREQ 11: Read PLC ID

Output Parameter Block Format for SVCREQ 11

SVCREQ 13: Shut Down (Stop) PLC

Parameter Block for SVCREQ 13

SVCREQ 14: Clear Fault

Input Parameter Block for SVCREQ 14

SVCREQ 15: Read Last-Logged Fault Table Entry
Input Parameter Block for SVCREQ 15

SVCREQ 16: Read Elapsed Time Clock

Output Parameter Block for SVCREQ 16

SVCREQ 18: Read I/0 Override Status

Output Parameter Block for SVCREQ 18

SVCREQ 23: Read Master Checksum

Output Parameter Block for SVCREQ 23

SVCREQ 26/ SVCREQ 30: Interrogate I/0

SVCREQ 29: Read Elapsed Power Down Time
Output Parameter Block for SVCREQ 29

SVCREQ 34: Enter Analog Calibration Mode

SVCREQ 35: Store Analog Calibration

Input Parameter Block for SVCREQ 35

Output Parameter Block for SVCREQ 35

SVCREQ 52: Read from Flash
Input Parameter Block for SVCREQ 52

Status Data for SVCREQ 52

SVCREQ 53: Write to Flash

Input Parameter Block for SVCREQ 53

Status Data for SVCREQ 53

Format of the Communication Request Function

Parameters of the COMMREQ Function

Command Block for the COMMREQ Function

Configuring Serial Ports Using the COMMREQ Function
Timing 591

GFK-1645L September 2015

XXV



Contents

25.2.2
25.2.3
25.2.4
25.2.5
25.2.6
25.2.7

25.3

25.3.1
25.3.2

25.4

25.4.1
25.4.2
25.4.3
25.4.4
25.4.5
25.4.6
25.4.7
25.4.8
25.4.9

26.1
26.1.1

26.2

26.2.1
26.2.2
26.2.3
26.2.4

26.3
26.3.1

26.4

26.4.1
26.4.2
26.4.3
26.4.4

Sending Another COMMREQ to the Same Port 591
Invalid Port Configurations 591
RTU Slave/SNP Slave Operation with Programmer Attached 592
COMMREQ Command Block for Configuring SNP Protocol 593
COMMREQ Command Block for Configuring RTU Protocol 594
COMMREQ Command Block for Configuring Serial I/0 Protocol 596
Calling Serial I/O COMMREQS from the PLC SWEEP.........cceceeururerererurererenreseseensaseseessasescensases 597
Compatibility 597
Status Word for Serial /0 COMMREQs 598
Serial I/O COMMREQ COMMUUNGS.......ouueeeerereerenererenesesesesesssessssessssesessssessasssessssessssssssesessene 599
Overlapping COMMREQs 600
Initialize Port Function (4300) 601
Set Up Input Buffer Function (4301) 602
Flush Input buffer Function (4302) 603
Read port status Function (4303) 604
Write port control Function (4304) 606
Cancel COMMREQ Function (4399) 606
Autodial Function (4400) 608
Write bytes Function (4401) 610
25.4.10 Read bytes Function (4402) 611
25.4.11 Read String Function (4403) 613
ChapPLer 26  PID FUNCLION.....cceereeeceereecenreeeeeasaeeenseseeessastsesssastsessssastasssssassesssssastasssssassasssssassaens 616
FOrmat of the PID FUNCLION........ccciriieeccccteteceeeststese e sestsss s s s sessssess s s s ssssssssesesssssssssesenn 617
Parameters of the PID Function 617
Operation Of the PID FUNCLION ...ttt eeeessasesesessastsssssassssssssassssssssanes 619
Automatic Operation 619
Manual Operation 619
Time Interval for the PID Function 619
Scaling Input and Outputs 619
Parameter BlOck for the PID FUNCLION ........ccccccveveveeeeeensetstststssssssssssssssseesssssessssssssssssssssnes 621
Internal Parameters in RefArray 621
PID Algorithm Selection (PIDISA or PIDIND) aNd GQINS ........ceceeeururecurususercnsasesescnsaseseensasenens 627
Error Term 627
Derivative Term 627
Delta Time 628
Independent Term Algorithm (PIDIND) 629
Sample Period and PID Block Scheduling 630

26.4.5

XXVi

VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Contents

26.5

26.6

26.6.1
26.6.2

26.7

Chapter 27  Reading and Writing Data in Flash Memory

27.1

27.1.1
27.1.2
27.1.3

Appendix A Instruction Timing

A-1 Notes on the Timing Information

A-11
A-1.2

A-2 Typical Execution Times for Boolean Contacts

A-2.1

A-3 Typical Execution Times for Release 4.0 CPUs
A-4 Typical Execution Times for Release 3.8 CPUs
A-5 Typical Execution Times for Release 3.0 CPUs
A-6 Typical Execution Times for Release 2.0 CPUs

A-7 Typical Execution Times for Release 1.1 CPUs

27.2

Appendix B Feature Comparison......
B-1 Operating Differences..........

B-2 VersaMax Nano/Micro PWM/Pulse Outputs...........

B-2.1
B-2.2
B-2.3
B-2.4
B-2.5

Determining the Process Characteristics

Setting Parameters Including Tuning Loop Gains

Setting Loop Gains Using the Ziegler and Nichols Tuning Approach
The Ideal Tuning Method

SAMPIE PID Call ..ttt e sestessss e e sssssssssseseananes

Logic-Driven Write to Flash

Data Quantities

If Flash Memory Becomes Full
Important Note

Execution Times with Function Block Enabled or Disabled

Additional Notes

Sweep Times for Micro-64 CPUs

Typical Execution Times for Release 1.0 CPUs.

%AQ References for PWM

%AQ References for Pulse Train

Enabling Outputs

Load Correction

Formulas for Converting Series 90 Micro Frequencies and Duty Cycles

GFK-1645L September 2015

XXVi



Contents

B-3 FUNCLIONS SUPPOILE ...ttt e e sesaessss s e ssssssssssessastssssssesessssssssssessssnsssesssenssanans 684
B-4 Program REfEIENCES........ccueceeurureeeeereeeeereteeases e eesasestesasesesessasasssssastesssssastesssssastesssssassssnsnns 688
Appendix C Battery BACKUP OPLioNS........cccceeerenirenesinininsseseeseseesssssssssssssssssssssssssssssssssssssssssssssssssens 690
C-1 CPU Battery CONSUMPLION......c.covirrerienteereereresseestesessssesessesesssssssssssessesssssssssssssessesessssessssssessesessssesens 690
C-2 Backup Batteries for VersaMax MIiCro PLCS........ccoicevenenrneseeerenessssssesessssssssssssessssssssssssssssssssssens 691
C-3 Calculating the Life of 0 BATLErY ......cceeeviveeveeeceeccseseststsestssssssssseseseesesesssssssssssssssssssssssssssssssses 692
C-3.1  For Standard Backup Battery IC200ACC403 . 692
C-3.2  For High Capacity Battery IC200ACC414 692
AppPendixX D INPUL SIMUIALOTS ...ttt ettt e e ssstessssse e ssssssssssessssassssssesesessssssssesssssanssans 694
D-1 1C200ACC450 Input Simulator for DC-powered VersaMax Nano PLCs 695
D-1.1  Compatibility . 695
D-1.2  Installation Instructions 695

D-2 IC200ACC451 Input Simulator for DC-powered VersaMax Micro PLCs and Expansion Units 696

D-2.1  Compatibility . 696
D-2.2  Installation Instructions 696
Appendix E Relay CONtACE RALINGS......cocuievererirreeeeentstessreeessstessssaesessssssssssssssssssssssessssssssssssessssssssesns 698
E=1 125VOC .uuiiiiiiricciitniniceitssssassesssssssssessssessssssssssssssssssssssestssessssasssssstessssssssssssssssssssssssssssssssssssass 698
E=2 250VAC ..cuiuiiiierninccitnntsscccttssssssesssssssssesssssssssssssssssssssssassessssesssssssesestessssasasssstessssssnssestsesssssssesans 699
B=3 BOVAC ..ttt ettt et st et ettt s a e e 699

XXViii VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 1 Introduction

The VersaMax® PLC family of products includes a broad range of small-size programmable logic
controllers (PLCs) with big-PLC features. The VersaMax family includes Nano PLCs (10 points), Micro
PLCs (up to 176 1/O points), and Micro PLUS PLCs (up to 320 I/O points) using optional Expansion Units.
These small PLCs are the perfect solution for applications such as packaging machines, dispensing

machines, and relay replacement.

These versatile controllers provide powerful programming features such as built-in high-speed
counter functionality, support for floating-point function blocks and subroutines, ability to assign

passwords and privilege levels to control access, and override capability.
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Chapter 1. Introduction

1.1 VersaMax Micro, Micro PLUS and Nano PLC Models

Versions of these compact, powerful controllers are available for AC and DC power, and with several
different combinations of discrete and analog input and output points.

This chapter compares the features of the many VersaMax Nano, Micro and Micro PLUS PLC models
that are available.

Micro PLUS 20/40/64 CPUs have enhanced memory compared to earlier versions of these CPUs.
Firmware versions 4.00 and later cannot be used with the earlier hardware versions.
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20-, 23-, 28-, and 40-Point Micro PLCs, 64-Point Micro PLCs,
20- and 40-Point Micro Plus PLCs, 64-Point Micro Plus PLCs,
and 28-Point Expansion Units and 64-Point Expansion Units

1.1.1  VersaMax Nano PLCs

VersaMax Nano PLCs have 10 points of discrete I/0. Two models also provide a OV to 10V analog
input.

Model Number | Description

IC200NAL110 10 Point (6) 12Vdc In, (4) 12 Relay Out, (1) Analog Input, 12Vdc Power Supply

IC200NAL211 10 Point (6) 24Vdc In, (4) 24 Relay Out, (1) Analog Input, 24Vdc Power Supply

IC200NDDO10 10 Point (6) 12Vdc In, (4) 12Vdc Out, 12Vdc Power Supply

IC200NDD101 10 Point (6) 24Vdc In, (4) 24Vdc Out, 24Vdc Power Supply

IC200NDR0O0O1 10 Point (6) 24Vdc In, (4) Relay Out, 24Vdc Power Supply

IC200NDR0O10 10 Point (6) 12Vdc In, (4) Relay Out, 12Vdc Power Supply
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11.2

VersaMax Micro and Micro PLUS PLCs

VersaMax Micro PLCs are available with 14 to 64 points of I/0.
Micro PLUS PLCs are available with 20, 40 or 64 points of I/0.

Model Number | Description

IC200UAA003 14 Point (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power Supply

IC200UAA007 | 28 Point (16) 120Vac In, (12) 120Vac Out, 120/240Vac Power Supply

IC200UALOO4 23 Point (13) 12Vdc In, (10) Relay Out, (2) Analog In and (1) Analog Out, 12Vdc Power
Supply

IC200UALOOS 23 Point (13) 24Vdc In, (1) 24Vdc Out, (9) Relay Out, (2) Analog In and (1) Analog Out,
24Vdc Power Supply

IC200UALO06 23 Point (13) 24Vdc In, (9) Relay Out, (1) 24Vdc Out, (2) Analog In and (1) Analog Out,
120/240Vac Power Supply

IC200UARO014 14 Point (8) 120Vac In, (2) Relay Out at 10 Amp, (4) Relay Out at 2 Amp, 120/240Vac
Power Supply

IC200UAR028 | 28 Point (16) 120Vac In, (4) Relay Out at 10 Amp, (8) Relay Out at 2 Amp,
120/240Vac Power Supply

IC200UDDO020 | 20 Point (12) 24Vdc In, (4) 24Vdc Out with ESCP, (4) 24Vdc Out, 24Vdc Power Supply

IC200UDDO40 | 40 Point (24) 24Vdc In, (16) 24Vdc Out (source), 24Vdc Power Supply

IC200UDDO64 | 64 Point (40) 24Vdc In, (24) 24Vdc Out with ESCP (source), 24Vdc Power Supply

IC200UDD104 | 14 Point (8) 24Vdc In, (6) 24Vdc Out 2 at 1.0 Amp and 4 at 0.5 Amp, 24Vdc Power
Supply

IC200UDD110 |28 Point (16) 24Vdc In, (12) 24Vdc Out, 6 at 1.0 Amp and, 6 at 0.5 Amp, 24Vdc Power
Supply

IC200UDD112 |14 Point (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power Supply

IC200UDD120 |28 Point (16) 24Vdc In, (12) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UDD164 | 64 Point (40) 24Vdc In, (24) 24Vdc Out (sink), 24Vdc Power Supply

IC200UDD212 |28 Point (16) 12Vdc In, (12) 12Vdc Out, 12Vdc Power Supply

IC200UDD220 | 20 Point, (12) 24Vdc In, (8) 24Vdc Out (sink), 24Vdc Power Supply

IC200UDD240 | 40 Point (24) 24Vdc In, (16) 24Vdc Out (sink), 24Vdc Power Supply

IC200UDROO1 | 14 Point (8) 24Vdc In, (6) Relay Out, 120/240Vac Power Supply

IC200UDR002 14 Point (8) 24Vdc In, (6) Relay Out, 24Vdc Power Supply

IC200UDR0O03 | 14 Point (8) 12Vdc In, (6) Relay Out, 12Vdc Power Supply

IC200UDR0O05 |28 Point (16) 24Vdc In, (11) Relay Out, (1) 24Vdc Out, 120/240Vac Power Supply

IC200UDR0O06 | 28 Point (16) 12Vdc In, (12) Relay Out, 12Vdc Power Supply

IC200UDR0O10 |28 Point (16) 24Vdc In, (11) Relay Out, (1) 24Vdc Out, 24Vdc Power Supply
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Model Number | Description

IC200UDR020 |20 Point, (12) 24Vdc In, (8) Relay Out, 24Vdc Power Supply

IC200UDRO40 | 40 Point (24) 24Vdc In, (16) Relay Out, 24Vdc Power Supply

IC200UDRO64 | 64 Point (40) 24Vdc In, (24) Relay Out, 24Vdc Power Supply

IC200UDR120 |20 Point (12) 24Vdc In, (8) Relay Out, 120/240Vac Power Supply
IC200UDR140 |40 Point (24) 24Vdc In, (16) Relay Out, 120/240Vac Power Supply
IC200UDR164 | 64 Point (40) 24Vdc In, (24) Relay Out, 120/240Vac Power Supply
IC200UDR228 |28 Point (16) 24Vdc In, (11) Relay Out, (1) 24Vdc Out, 12/24Vdc Power Supply
IC200UDR440 | 40 Point (24) 24Vdc In, (16) Relay Out, 12/24Vdc Power Supply

1.1.3  VersaMax Micro PLC Expansion Units

VersaMax Micro PLC Expansion Units provide additional discrete points and analog 1/0O channels for

the PLC system. Up to four VersaMax Micro PLC Expansion Units of any type can be connected to a

VersaMax Micro PLC.

Note: The 64-point Expansion Units are supported on Micro PLUS PLCs (20/40/64-point PLCs with
release 4.0 or later firmware).

Model Number | Description

IC200UEC008 8 Point (4) 24Vdc In, (4) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UEC108 8 Point (4) 24Vdc In, (4) 24Vdc Out, 24Vdc Power Supply

IC200UEC208 8 Point (4) 24Vdc In, (4) Relay Out, 24Vdc Power Supply

IC200UEIO08 8 Point (8) 24Vdc In, 24Vdc Power Supply

IC200UEIO16 16 Point (16) 24Vdc In, 24Vdc Power Supply

IC200UEO008 8 Point (8) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UEO016 16 Point (16) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UEOQ108 8 Point (8) 24Vdc Out, 24Vdc Power Supply

IC200UEO116 16 Point (16) 24Vdc Out, 24Vdc Power Supply

IC200UER008 8 Point (8) Relay Out, 24Vdc Power Supply

IC200UER016 16 Point (16) Relay Out, 24Vdc Power Supply

IC200UEX009 14 Point (8) 120Vac In, (2) Relay Out @ 10 Amps (4) Relay Out @ 2 Amps,
120/240Vac P.S.

IC200UEX010 14 Point (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power Supply

IC200UEX011 14 Point (8) 24Vdc In, (6) Relay Out, 120/240Vac Power Supply

IC200UEX012 14 Point (8) 24Vdc In, (6) Relay Out, 24Vdc Power Supply

IC200UEX013 14 Point (8) 12Vdc In, (6) Relay Out, 12Vdc Power Supply

IC200UEX014 14 Point (8) 24Vdc In, (6) 24Vdc Out, 24Vdc Power Supply

IC200UEX015 14 Point (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power Supply

VersaMax* Micro PLCs and Nano PLCs User's Manual
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Model Number | Description

IC200UEX064 64 point (40) 24Vdc In; (24) Relay Out, 24Vdc Power Supply

IC200UEX122 14 Point (8) 24Vdc In, (6) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UEX164 64 point (40) 24Vdc In; (24) Relay Out, 120/240Vac Power Supply

IC200UEX209 28 Point (16) 120Vac In, (4) Relay Out at 10 Amp, (8) Relay Out at 2 Amp,
120/240Vac P.S.

IC200UEX210 28 Point (16) 120Vac In, (12) 120Vac Out, 120/240Vac Power Supply

IC200UEX211 28 Point (16) 24Vdc In, (12) Relay Out, 120/240Vac Power Supply

IC200UEX212 28 Point (16) 24Vdc In, (12) Relay Out, 24Vdc Power Supply

IC200UEX213 28 Point (16) 12Vdc In, (12) Relay Out, 12Vdc Power Supply

IC200UEX214 28 Point (16) 24Vdc In, (12) 24Vdc Out, 6 at 1.0 Amp and, 6 at 0.5 Amp, 24Vdc
Power Supply

IC200UEX215 28 Point (16) 12Vdc In, (12) 12Vdc Out, 12Vdc Power Supply

IC200UEX222 28 Point (16) 24Vdc In, (12) 24Vdc Out with ESCP, 24Vdc Power Supply

IC200UEX264 64 point (40) 24Vdc In; (24) 24Vdc Source Out, 24Vdc Power Supply

IC200UEX364 64 point (40) 24Vdc In; (24) 24Vdc Sink Out, 24Vdc Power Supply

IC200UEX616 6 Point (4) Analog In and (2) Analog Out, 12Vdc Power Supply

IC200UEX624 4 Point (4) Analog In, 24Vdc Power Supply

IC200UEX626 6 Point (4) Analog In and (2) Analog Out, 24Vdc Power Supply

IC200UEX636 6 Point (4) Analog In and (2) Analog Out, 100-240Vac Power Supply

IC200UEX724 4 RTD, Pt 100 In, 24Vdc Power Supply

IC200UEX726 4 RTD, Pt 100 In and (2) Analog Out, 0 to 20mA, 4 to 20mA or 0 to 10Vdc, 24Vdc
Power Supply

IC200UEX734 4 RTD, Pt 100 In, 120/240Vac Power Supply

IC200UEX736 4 RTD, Pt 100 In and (2) Analog Out, 0 to 20mA, 4 to 20mA or 0 to 10Vdc,
120/240Vac Power Supply

IC200UEX824 4 Thermocouple Input, 24Vdc Power Supply

IC200UEX826 4 Thermocouple In and (2) Analog Out, 0 to 20mA or 0 to10Vdc, 24Vdc Power
Supply

IC200UMMO002? | 2 Axis Servo Motion Module, 24Vdc Power Supply

IC200UMM102t | 2 Axis Servo Motion Module, 120/240Vac Power Supply

1 For Motion Module operating details, refer to the VersaMax Micro PLC MicroMotion Modules Manual, GFK-2471A.
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114 Option Modules

Option Modules can be used to enhance the functionality of a 20, 40, or 64-point (release 3.6 or later)
VersaMax Micro or Micro PLUS PLC.

Model Number | Description

IC200USB001 RS232, Extra Port Option Module with 2 analog inputs

IC200USB002 RS485, Extra Port Option Module with 2 analog inputs

IC200UMB001 Memory Pack Module

IC200UUBO01 USB / RS232 Conversion Option Module

IC200UEM001 Ethernet Option Module
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1.2

Comparison of Program and Data Memory Available

The following table compares the amounts of program and data memory available with VersaMax
Nano, Micro and Micro PLUS PLCs.

Reference Type Reference Range 10-Point |14-Point |23-and 20-, 40-, and
Nano Micro 28-Point | 64-Point
PLCs PLCs Micro Micro/ Micro
PLCs PLUS PLCs
User program logic Not applicable 2Kwords |9Kwords |9Kwords |24Kwords
Discrete inputs %0001 - %I0512 512 bits  |512 bits 512 bits 512 bits
Discrete outputs %00001 - %0Q0512 512 bits  |512 bits 512 bits 512 bits
Discrete global %G0001 - %G1280  [1280 bits |1280 bits |1280 bits | 1280 bits
references
Discrete internal coils %M0001 - %M1024 1024 bits [1024 bits  [1024 bits | 1024 bits
Discrete temporary coils [ %T0001 - %T0256 256 bits | 256 bits 256 bits 256 bits
System status %S0001 - %S0032 32 bits 32 bits 32 bits 32 bits
references
%SA0001 - %SA0032 |32 bits 32 bits 32 bits 32 bits
%SB0001 - %SB0032 |32 bits 32 bits 32 bits 32 bits
%SC0001 - %SC0032 |32 bits 32 bits 32 bits 32 bits
System regqister
references 9%R0001 - %R0256 | 256 words | 256 words
10-pt, 14-pt PLCS | 96R0001 - %R2048 2K words
23-ptand 28-pt PLCs | 95R0001 - %R16384 32K words
20-pt and 40-pt PLCs | 95R0001 - %R32640 32K words
64-pt PLCs
Analog and High-Speed | %AI0001 - %AI0128 |128 words 128 words |128 words | 128 words
Counter inputs
Analog outputs %AQ0001 - %AQ0128 | 128 words | 128 words | 128 words | 128 words
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13 Comparison of PLC Features
The table below compares the features of VersaMax Nano PLCs and Micro PLCs.
Feature 10-Point 14-Point |23-Point 28-Point | 20-, 40-, and
Nano PLCs | Micro Micro PLCs |Micro 64-Point
PLCs PLCs Micro/
Micro PLUS
PLCs
Run/Stop Mode Select Switch v v v v
Connection for an external mode v
switch
Potentiometer Inputs (2) v v v optional
Built-in Analog 1/0 1 voltage out 2in (V/C)
on some and
models 1 out (V/C)
Capacitor memory backup time, 3 days 3days | 30 minutes |30 minutes| 30 minutes
minimum
(Hardware version C and above)
External high capacity battery to optional optional optional
back up RAM
LEDs: PWR, RUN, OK, point status v v v v v
Removable wiring terminal v v v v
assemblies
Accepts Up to 4 Expansion Units v v v v
Maximum 1/0O Count with 126 135 140 20-point: 276
Expansion Units 40-point: 296
64-point: 320
RS-232 Port 1 with RJ-45 v v v v v
Connector
SNP/SNPX Master v
SNP/SNPX Slave v v v v v
2-Wire RTU Slave v v v
4-Wire RTU Slave v v v
Configurable for Serial 1/0 v v v
Modbus RTU Master v
Port 2 v v v
SNP/SNPX Slave v v v
SNP/SNPX Master v v v
2-Wire RTU Slave v v v
4-Wire RTU Slave v v v
Modbus RTU Master v v v
(rel. 2.02 (rel. 2.02
and later) | and later)
Configurable for Serial 1/0 v v v
8 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L
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Feature 10-Point 14-Point |23-Point 28-Point | 20-, 40-, and
Nano PLCs |Micro Micro PLCs | Micro 64-Point
PLCs PLCs Micro/
Micro PLUS
PLCs

RS-232, RS-485/422, USB, and 4

Memory Option Modules

VersaMax Serial to Ethernet 4 4 4 v 4

support

LD and Instruction List 4 4 4 v 4

programming

Program Functions compatible v v v v v

with Series 90-30 and Series 90

Micro PLCs

Subroutines 8 64 64 64 64

Floating Point functions v v v v 4

64-Point Expansion support v
(Rel 4.0 or

later)

Ethernet Communications 4

module support

Motion Module support v

Online program changes v
(Rel 4.0 or

later)
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1.4 Comparison of I/0 and Power Features for PLCs

Model |Discrete| Input Power |DC Power for| DC AC |Analog| Relay DC AC | Anadlog
Number | Points inputs and | Inputs |Inputs| Inputs | Outputs | Outputs | Outputs |Outputs
field devices
Nano PLCs
NAL110 10 12vdc 6 1 4
NAL211 10 24vdc 6 1 4
NDDO10 10 12vdc 6 4
NDD101 10 24vVdc 6 4
NDR001 10 24vVdc 6 4
NDRO10 10 12vdc 6 4
Micro and Micro PLUS PLCs
UAA003 14 100/240Vac 8 6
UAA007 28 100/240Vac 16 12
UALOO4 23 12vdc v 13 2 10 1
UALOOS 23 24vVdc v 13 2 9 1 1
UALOOG 23 100/240Vac v 13 2 9 1 1
UARO14 14 100/240Vac v 8 62
UARO28 28 100/240Vac v 16 122
uDbD020 20 24vdc v 12 4 LCDC,
4 ESCP
uUDDO040 40 24vdc v 24 16
UDD104 14 24vVdc v 8 6
UDDO64 64 24vdc v 40 24, ESCP
ubD110 28 24vdc v 16 12
ubD112 14 12Vdc v 8 6
ubD120 28 24vdc v 16 12, ESCP
UDD164 64 24vdc v 40 24
uDD220 20 24vVdc v 12 8
ubD212 28 12vdc v 16 12
ubD240 40 24Vdc 4 24 16
UDR001 14 100/240Vac v 8 6
UDR002 14 24vVdc v 8 6
2 Two outputs rated 10 Amps
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Model |Discrete| Input Power | DC Power for| DC AC |Analog| Relay DC AC | Anadlog
Number | Points inputs and | Inputs |Inputs| Inputs | Outputs | Outputs | Outputs |Outputs
field devices

UDROO3 14 12vdc v 8 6

UDROO5 28 100/240Vac v 16 11 1

UDRO06 28 12vdc v 16 12

UDRO10 28 24Vdc v 16 11 1

UDR0O20 20 100/240Vac v 12 8

UDR0O40 40 24Vdc v 24 16

UDRO64 64 24Vdc v 40 24

UDR120 20 100/240Vac v 12 8

UDR140 40 100/240Vac v 24 16

UDR164 64 100/240Vac v 40 24

UDR228 28 24Vdc v 16 11 1

UDR440 40 12vdc v 24 16

24Vdc
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1.5 Comparison of I/0 and Power Features for Expansion Units

Model Total Input  |DC Power fory DC AC |Andlog| Relay DC AC | Anadlog

Number | Points Power inputs and | Inputs | Inputs | Inputs | Outputs | Outputs | Outputs [Outputs
field devices

UEC008 8 24Vdc v 4 4, ESCP

UEC108 8 24Vdc v 4 4

UEC208 8 24Vdc v 4 4

UEIOO8 8 24Vdc v 8

UEIO16 16 24Vdc v 16

UEO008 8 24Vdc v 8, ESCP

UEO108 8 24Vdc v 8 8

UEOO16 16 24Vdc v 16, ESCP

UEO116 16 24Vdc v 16

UER0OO8 8 24Vdc v 8

UERO16 16 24Vdc v 16

UEX009 14 100/240Vac v 8 62

UEX010 14 100/240Vac v 8 6

UEX011 14 100/240Vac v 8 6

UEX012 14 24Vdc v 8 6

UEX013 14 12vdc v 8 6

UEX014 14 24Vdc v 8 6

UEX015 14 12vdc v 8 6

UEX064 64 24Vdc v 40 24

UEX122 14 24Vdc v 8 6, ESCP

UEX164 64 24Vdc v 40 24

UEX209 28 100/240Vac 16 122

UEX210 28 100/240Vac v 16 12

UEX211 28 100/240Vac v 16 12 1

UEX212 28 24Vdc v 16 12 1

UEX213 28 12vdc v 16 12

UEX214 28 24Vdc v 16 12

UEX215 28 12vdc v 16 12

UEX222 28 24Vdc v 16 12, ESCP

UEX264 64 24Vdc v 40 24

UEX364 64 24Vdc v 40 24

12
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Model Total Input  |\DC Power fory DC AC |Analog| Relay DC AC | Anadlog

Number | Points Power inputs and | Inputs | Inputs | Inputs | Outputs | Outputs | Outputs |Outputs
field devices

UEX616 6 12vdc 4 2

UEX624 4 24Vdc 4

UEX626 6 24Vdc 4 2

UEX636 6 100/240Vac 4 2

UEX724 4 24Vdc 4RTD

UEX726 6 24Vdc 4RTD 2

UEX734 4 100/240Vac 4RTD

UEX736 6 100/240Vac 4RTD 2

UEX824 4 24Vdc 47TC

UEX826 6 24Vdc 47TC 2

UMMO002 24Vdc v

UMM102 100/240Vac v
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1.6 VersaMax Serial to Ethernet Adapter

The VersaMax™ IC200SET001 Serial to Ethernet Adapter (VMSE) can be used to connect a VersaMax
Micro, Micro PLUS or Nano PLC to an Ethernet network.

el

BRIV

SERIAL
D RESET

L
(0]@)

(0]@)
15

RS485

R}

1.6.1 Firmware Options

By default, SRTP/SNP firmware is loaded in flash memory. Use SRTP/SNP to communicate with
VersaPro™, CIMPLICITY™ HMI, Series 90-30™, Series 90-70™, and other GE Fanuc products.

Additional firmware options are provided on the CD that is shipped with the VMSE. These include
Modbus TCP/RTU, and Pass Thru firmware, which can be used to send serial communication via
Ethernet.

1.6.2 Serial Interface

The RJ-45 port on the VMSE supports RS-232. The screw block port supports both RS-232 and
RS-485/422. Setting the switch on the front of the VMSE and configuring the VMSE setup selects
RS-232 or RS-485/422. Only one port can be used at a time.

1.6.3  Network Interface

The VMSE supports 10/100 Mbit Ethernet through its RJ-45 (10BaseT) connector.

ETHERNET

1.6.4 Power Requirements

The required input voltage can vary between 9Vdc and 30Vdc (or 24Vac) with a maximum of 3 Watts.
The VMSE can be powered from the 12 or 24 Volt supply on a VersaMax Micro or Micro PLUS PLC
(200mA available), or an external supply can be used. For a Nano PLC, an external power supply is
required.
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1.7 Logic-Driven Read/Write Flash Memory Feature

Release 3.0 and later Micro and Micro PLUS PLCs support two Service Requests that can be used in
the application program to read data from and write data to flash memory.

The Logic-Driven Read/Write Flash feature can:

* Write selected data to flash using Service Request (SVCREQ) logic in the application program

* Write / read one to ten consecutive Reference Variables of same type with one Service Request
- Upto 10 words of %R, %Al, %AQ
- Upto 10 bytes of %l, %Q, %M, %T, %G

* Up to 8k bytes of reference memory can be stored in flash. If a request is made to store more
than 8k bytes in flash, a fault is logged in the PLC Fault Table.

See Chapter 24 for details and logic examples.
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1.8 Online Program Changes

In release 4.0 or later Micro PLUS PLCs, you can perform online program changes to edit and
download logic to the PLC without putting the PLC into Stop mode. Online program changes consist
of:

»  Word-for-word change

= Run mode store (RMS)

1.8.1  Word for Word Changes

Changes to the program that do not modify the size of the program are considered word-for-word
changes. Examples include changing the type of contact or coil, or changing a reference address
used for an existing function block. Changing an operand is usually a word-for-word change. A word-
for-word change can be made and downloaded to the PLC while online in programmer mode
without having to download the entire block of logic.

1.8.2 Run Mode Store

Run Mode Store consists of downloading logic to a PLC while it is in Run mode. Changes in logic can
account for the same or a different amount of memory as the original logic.

The Run Mode Store operation requires the modified logic block(s) size to be within the available free
memory.

Example: In order to modify or add a logic block of 10 Kbytes and perform a Run Mode Store, at least
10 Kbytes of free memory should be available. A Run Mode Store with the maximum user logic (48K)
is possible only when there is no user logic present in the PLC.

Note: Online program changes should not be performed on active motion function blocks.
Motion functionality is not guaranteed if user performs word for word change or Run
Mode Store on active motion function blocks.
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1.9 Documentation

VersaMax Manuals

VersaMax PLC User's Manual GFK-1503
VersaMax Modules, Power Supplies, and Carriers User's Manual GFK-1504
VersaMax System DeviceNet Communications Modules User's Manual GFK-1533
VersaMax System Profibus Slave Modules User's Manual GFK-1534
VersaMax System Genius Network Interface Unit User's Manual GFK-1535
VersaMax I/O and Industrial Networking Application Guide GFK-1563
VersaMax Micro PLCs and Nano PLCs User's Manual GFK-1645
VersaPro Programming Software User's Guide GFK-1670
VersaMax System AS-i Network Master Module User's Manual GFK-1697
VersaMax Serial to Ethernet Adapter User's Manual GFK-1852
VersaMax System Ethernet Network Interface Unit User Manual GFK-1860
VersaMax PLC Station Manager User's Manual GFK-1876
VersaMax IP Installation Manual GFK-2307
VersaMax MicroMotion Modules IC200UMMO002/102 GFK-2471
VersaMax PROFINET Scanner (PNS) Manual GFK-2721
VersaMax PROFIBUS Master Module, IC200BEM003 GFK-2740
VersaMax Controllers Secure Deployment Guide GFK-2955

In addition to these manuals, datasheets and product update documents describe individual
modules and product revisions. The most recent PACSystems documentation is available on the
GE Intelligent Platforms support website http://support.ge-ip.com.
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1.10 Revisions in this Manual

Rev | Date | Description
L Sep- = Correction to figure in section 9.7.4
2015
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Chapter 2 VersaMax Nano PLCs

This chapter describes the features and specifications of VersaMax Nano PLCs.

IC200NAL110

IC200NAL211

IC200NDDO10

IC200NDD101

IC200NDROO1

IC200NDRO10

GFK-1645L

Nano PLC with 10 Discrete-Points and 1 Analog Input:
11-Point (6) 12Vdc In, (4) Relay Out, 1 Analog input,
12Vdc Power Supply

Nano PLC with 10 Discrete-Points and 1 Analog Input:
(6) 24Vdc In, (4) Relay Out, 1 Analog input,

24Vdc Power Supply

10-Point Nano PLC: (6) 12Vdc In, (4) 12Vdc Out,

12Vdc Power Supply

10-Point Nano PLC: (6) 24Vdc In, (4) 24Vdc Out,

24Vdc Power Supply

10-Point Nano PLC: (6) 24Vdc In, (4) Relay Out,

24V dc Power Supply

10-Point Nano PLC: (6) 12Vdc In, (4) Relay Out,

12Vdc Power Supply

September 2015
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21 VersaMax Nano PLC Features

VersaMax Nano PLCs offer the perfect solution for smaller packaging machines, dispensing
machines, and relay replacement applications with up to 6 inputs and 4 outputs. In spite of their
small size, these versatile controllers provide powerful programming features such as built-in high-
speed counter functionality, support for floating-point function blocks and subroutines, ability to
assign passwords and privilege levels, and override capability.
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All VersaMax Nano PLCs feature:

=

* Two non-removable recessed “box-style” terminal strips.

* Anexternal Run/Stop switch can be wired to the Nano PLC. The switch can be configured as a
run/stop switch, or a memory protect switch, and used for clearing faults when a fatal fault

exists.

* Configurable to read configuration at power-up from either RAM or flash memory (ROM). Can also
be configured to read application program from flash at power-up.

* Capacitor backs up RAM for at least 30 minutes on hardware revisions C or above.

* Full-featured programming Instruction Set with floating point math.

* 2K words of program memory, 256 words of registers.

2.1.1  Nano PLC General Specifications

Typical Scan Rate

1.3 ms/K for Boolean logic (see Appendix A)

Output Power Supplies

+5Vdc on pin 7 of Serial Port, 100mA max

Maximum number of slave devices per RS-485
network

8 (can be increased with a repeater). Requires
IC200ACCA1S.

Real-time clock accuracy (for timer functions)

+0.5%
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Chapter 2. VersaMax Nano PLCs

2.1.2 RS-232 Serial Port

The RS-232 serial port has an RJ-45 connector. The serial port defaults to SNP protocol, and can be
configured for SNP/SNPX, slave or RTU slave using the configuration software. It can also be
configured for Serial I/0 and controlled using COMMREQs from the application program. The port
automatically switches from RTU to SNP for programmer communications.

2.1.3 Status LEDs

LEDs provide quick visual verification of operating status. In addition to LEDs for Power, OK, and Run

mode, there is an LED for each 1/0 point.
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Or O O
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PORT

RS232 7 [i]

Serial Port Status LEDS

leooooooad (o
. /7@ Output Terminals
DIN Rail Release

2.1.4 High-Speed Counters
A VersaMax Nano PLC can be configured to provide built-in high-speed counter and pulse operation.
When configured for High-Speed Counter operation, inputs can be set up as:

* Upto three Type A Counters or

* 1TypeAand 1Type B Counter.

Each counter provides direct processing of rapid pulse signals up to 10 kHz for industrial control
applications such as meter proving, turbine flowmeter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

Nano PLCs with DC outputs provide up to 3 High-Speed Counter outputs, and/or Pulse Train or Pulse-
Width Modulated outputs.

Nano PLCs with relay outputs also provide up to 3 High-Speed Counter outputs. However, relay
outputs cannot be used as Pulse Train or Pulse-Width Modulated outputs.
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22 IC200NAL110
Nano PLCs with 10 Discrete Points and 1 Analog Input:

(6) 12VdCc In, (4) Relay Out, 1 Analog Input, 12Vdc Power Supply

VersaMax Nano PLC IC200NAL110 has six DC inputs, one analog input, and four normally-open 2-
Amp relay outputs that can control 5Vdc to 30Vdc or 5Vac to 250Vac output devices. It uses +12Vdc
nominal input power for PLC operation.

2.2.1 DClInputs

The module’s six configurable DC inputs can be used as positive or negative logic standard inputs or
High-Speed Counter inputs. When used as standard inputs, the input characteristics are compatible
with a wide range of input devices, such as pushbuttons, limit switches, and electronic proximity
switches.

2.2.2 Analog Input

Input IN1 can be used as an analog input (8-bit resolution), for analog signals in the OV to 10V range.
The analog input cannot be software-calibrated.

2.2.3  Relay Outputs

The four Form A (SPST-single pole single throw) normally-open relay outputs can control a wide
range of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the +24 volt DC internal supply. An external source of AC or DC power must be supplied
to operate field devices.

The relay outputs can be used as up to three High-Speed Counter outputs. They cannot be used as
Pulse Train or Pulse-Width Modulated outputs. Connections and specifications for High-Speed
Counter outputs are the same as for standard relay outputs.

22 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 2. VersaMax Nano PLCs

2.2.4 Nano PLC IC200NAL110 Specifications
Inputs Six 12Vdc positive/negative logic inputs, one analog input, 0 to 10V
Outputs Four normally open 2 Amp relay circuits

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range 9.6Vdc - 15Vdc

Hold-up 3.0mS

Inrush Current 8A typical at 12Vdc
Inrush Time 200mS typical

Input Current 250mA typical at 12Vdc
Input Power Supply Rating 3W

DC Input Specifications

Number of Inputs 6

Rated Input Voltage 12 volts DC

Input Voltage Range

0to 15 volts DC

Input Current

9.0mA typical

Input Impedance

13kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between group

Analog Input Specifications

Number of Analog Inputs

1, single

Input range 0to 10V (10.24 maximum)
Resolution 8 bits
Accuracy 1% of full scale over temperature range

Voltage input impedance

100kQ

Input filter time

200ms to reach 1% error for step input

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

GFK-1645L
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Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Fuse

None

Contact Life: Mechanical

20 % 108 mechanical operations

Contact Life: Electrical
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and
2A Solenoid
0.6A

Typical Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage ON: 9V, OFF: 2.5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16bits

Outputs

Load Voltage 12v

Number of Pulse Outputs None

2.2.5 Wiring Diagram, IC200NAL110

Power Supply +
12vDC

-
Optional |
Switch |
|
|

|________.
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\

Analog
Input )

& (

3

Power Source
12 VvDC

AC or DC
Power
Source
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23 IC200NAL211
Nano PLC with 10 Discrete Points and 1 Analog Input:

(6) 12VdCc In, (4) Relay Out, 1 Analog Input, 24Vdc Power Supply

VersaMax Nano PLC IC200NAL211 has six DC inputs, one analog input, and four normally-open
2-Amp relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It uses +24Vdc
nominal input power for PLC operation.

23.1 DClInputs

The module’s six configurable DC inputs can be used as positive or negative logic standard inputs.
Whether used as a standard or HSC input, each DC input can have positive or negative logic
characteristics. When used as standard inputs, the input characteristics are compatible with a wide
range of input devices, such as pushbuttons, limit switches, and electronic proximity switches.

2.3.2 Analog Input

Input IN1 can be used as an analog input (8-bit resolution), for analog signals in the OV to 10V range.
The analog input cannot be software-calibrated.

2.3.3  Relay Outputs

The four Form A (SPST-single pole single throw) normally-open relay outputs can control a wide
range of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the +24 volt DC internal supply. An external source of AC or DC power must be supplied
to operate field devices.

The relay outputs can be used as up to three High-Speed Counter outputs. They cannot be used as
Pulse Train or Pulse-Width Modulated outputs. Connections and specifications for High-Speed
Counter outputs are the same as for standard relay outputs.
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2.3.4 Nano PLC IC200NAL211 Specifications

Inputs

Six 24Vdc positive/negative logic inputs, one analog input, 0 to 10V

Outputs

Four normally open 2 Amp relay circuits

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range

19.2Vdc - 30.0vdc

Hold-up

10mS at 19.2vVdc

Inrush Current

1 Amp maximum at 30vVdc

Inrush Time

10mS for 1 Amp

Input Current

0.12 Amp typical at 24Vdc

Input Power Supply Rating 3W

DC Input Specifications

Number of Inputs 6

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Impedance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between group

Analog Input Specifications

Number of Analog Inputs 1, single

Input range 0to 10V (10.24 maximum)

Resolution 8 bits

Accuracy 1% of full scale over temperature range

Voltage input impedance

100kQ

Input filter time

200ms to reach 1% error for step input

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac
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Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Fuse

None

Contact Life: Mechanical

20 % 108 mechanical operations

Contact Life: Electrical Current: Resistive Current: Lamp and Solenoid | Typical
240Vac, 120Vac, 24Vdc 2A 0.6A Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers

16bits

Outputs
Load Voltage 12/24v
Number of Pulse Outputs None

2.3.5 Wiring Diagram, IC200NAL211
Power Supply +
24VDC
HEEETAEE -
| |
W (@ () © G E G
© ©
Power Source
24VDC J D
@) w)
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24 IC200NDDO10
10 Point Nano PLC: (6) 12Vdc In, (4) 12Vdc Out, 12Vdc Power

Supply
VersaMax Nano PLC IC200NDD010 has six 12Vdc inputs and four DC transistor outputs. It uses
+12Vdc nominal input power for PLC operation.

241 DC Inputs

The module’s six configurable DC inputs can be used as standard inputs or High-Speed Counter
inputs. Whether used as a standard or HSC input, each input can have positive or negative logic
characteristics. When used as standard inputs, the input characteristics are compatible with a wide
range of input devices, such as pushbuttons, limit switches, and electronic proximity switches.

2.4.2  Transistor Outputs

The four transistor output circuits can be used to switch devices like valves, lamps or contactors.
External fusing should be provided to protect the outputs. Fast fuses are recommended.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Then can also be used as Pulse Train and/or Pulse Width Modulation (PWM) outputs.

All outputs are isolated between field and logic and are switching positive voltage. The outputs have
one common incoming supply (VC) and one common ground (COM). The outputs are able to drive
high inrush currents (8 times the rated current) and are protected against negative voltage pulses.
This makes it possible to switch lamps and inductive loads.
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2.43 Nano PLC IC200NDDO010 Specifications
Inputs Six 12Vdc positive/negative logic input circuits
Outputs Four transistor outputs

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range

9.6Vdc - 15vdc

Hold-up

3.0mS

Inrush Current

8A typical at 12Vdc

Inrush Time 200mS typical

Input Current 250mA typical at 12Vdc
Input Power Supply Rating | 3W

DC Input Specifications

Number of Inputs 6

Rated Input Voltage 12 volts DC

Input Voltage Range

0 to 15 volts DC

Input Current

9.0mA typical

Input Impedance

1.3kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between group

Transistor Output Specifications

Voltage Range

12vdc (12Vdc +20%, -20%)

Maximum Load

0.7A per circuit, 4A per common

Maximum Inrush Current

4A for 20mS

Output Voltage Drop

0.3V maximum

OFF state leakage

0.ImA maximum

Response

OFF to ON: 0.1mS maximum 12Vdc 0.2A
ON to OFF: 0.1mS maximum 12Vdc 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

12Vdc +10%, -20%

Fuse Outputs should be fused externally. Otherwise, a load short can damage the
module output transistor, which is not user replaceable.
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High-Speed Counter Input and Output Specifications

Maximum Counter 10kHz
Frequency
Input Voltage ON: 9V, OFF 2.5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers 16bits

Outputs

Number of Outputs Up to three HSC/PT and/or PWM outputs
Load Voltage 12V

Maximum Pulse/PWM 5kHz

Frequency

2.4.4  Wiring Diagram, IC200NDDO010
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25 [IC200NDD101
10 Point Nano PLC: (6) 24Vdc In, (4) 12Vdc Out, 24Vdc Power

Supply
VersaMax Nano PLC IC200NDD101 has six 24Vdc inputs and four DC transistor outputs. It uses
+24Vdc nominal input power for PLC operation.

25.1 DC Inputs

Six configurable DC inputs can be used as standard inputs or High-Speed Counter inputs. Whether
used as a standard or HSC input, each input can have positive or negative logic characteristics.
When used as standard inputs, the input characteristics are compatible with a wide range of input
devices, such as pushbuttons, limit switches, and electronic proximity switches.

2.5.2  Transistor Outputs

The four transistor output circuits can be used to switch devices like valves, lamps or contactors.
External fusing should be provided to protect the outputs. Fast fuses are recommended.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Then can also be used as Pulse Train and/or Pulse Width Modulation (PWM) outputs.

All outputs are isolated between field and logic and are switching positive voltage. The outputs have
one common incoming supply (VC) and one common ground (COM). The outputs are able to drive
high inrush currents (8 times the rated current) and are protected against negative voltage pulses.
This makes it possible to switch lamps and inductive loads.
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2.5.3  Nano PLC IC200NDD101 Specifications
Inputs Six 24Vdc positive/negative logic input circuits
Outputs Four transistor outputs

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range 19.2Vdc - 30.0Vdc
Hold-up 10mS at 19.2vVdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.12 Amp typical at 24Vdc
Input Power Supply Rating 3W

DC Input Specifications

Number of Inputs 6

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Impedance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side
500V RMS between group

Transistor Output Specifications

Voltage Range

12vdc/24Vdc (24Vdc +10% / -43% input at V1,C1)

Maximum Load

0.75A per point (Q1 - Q4) at 24Vdc at 100 % ON duration
0.5A per point (Q1 - Q4) at 12Vdc at 100 % ON duration

Maximum Inrush Current

8A for 20ms, 1 pulse (0.75A outputs)
4A for 20ms, 1 pulse (0.5A outputs)

Output Voltage Drop

0.3V maximum

OFF state leakage

100pA maximum

Response

OFF to ON: 0.1mS maximum 24Vdc 0.2A
ON to OFF: 0.1mS maximum 24Vdc 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

16-30Vdc required to power the outputs.

Fuse Outputs should be fused externally. Otherwise, a load short can damage the
module output transistor, which is not user replaceable.
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High-Speed Counter Input and Output Specifications

Maximum Counter Frequency | 10kHz

Input Voltage ON: 15V, OFF: 5V
Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16bits

High-Speed Counter Outputs

Number of Outputs Up to three HSC/PT and/or PWM outputs
Load Voltage 12/24V

Maximum Pulse/PWM SkHz

Frequency

2.5.4  Wiring Diagram, IC200NDD101
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26 IC200NDROO1
10-Point Nano PLC: (6) 24Vdc In, (4) Relay Out, 24Vdc Power

Supply
VersaMax Nano PLC IC200NDRO001 has six 24Vdc inputs, and four normally-open 2-Amp relay
outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It uses +12Vdc nominal input
power for PLC operation.

26.1 DCInputs

The module’s six configurable DC inputs can be used as standard inputs or High-Speed Counter
inputs. Whether used as a standard or High-Speed Counter input, each input can have positive or
negative logic characteristics. When used as standard inputs, the input characteristics are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

2.6.2 Relay Outputs

The four Form A (SPST-single pole single throw) normally-open relay outputs can control a wide
range of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the +24 volt DC internal supply. An external source of AC or DC power must be supplied
to operate field devices.

Connections and specifications for HSC outputs are the same as for standard relay outputs.

34 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 2. VersaMax Nano PLCs

2.6.3 Nano PLC IC200NDRO001 Specifications

Inputs

Six 24Vdc positive/negative logic input circuits

Outputs

Four normally open 2 Amp relay circuits

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10 ms at 19.2Vdc
Inrush Current 1A maximum at 24Vdc
Inrush Time 10 msfor1 A

Input Current 0.12A typical at 24Vdc
Input Power Supply Rating 3W

Input Specifications

Number of Inputs 6

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Resistance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Fuse

Contact Life: Mechanical

Contact Life: Electrical
240Vac, 120Vac, 24Vdc

None
20 x 108 mechanical operations
Current: Resistive Current: Lamp and
2A Solenoid
0.6A

Typical Operations
200,000
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High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers

16bits

High-Speed Counter Outputs

Load Voltage

refer to relay output specifications

Number of Pulse Outputs

None

2.6.4 Wiring Diagram, IC200NDR001
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2.7 IC200NDRO10
10 Point Nano PLC: (6) 24Vdc In, (4) Relay Out, 12Vdc Power

Supply
VersaMax Nano PLC IC200NDR010 has six 24Vdc inputs, and four normally-open 2-Amp relay
outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It uses +12Vdc nominal input
power for PLC operation.

2.7.1  Inputs

The module’s six configurable DC inputs can be used as standard inputs or High-Speed Counter
inputs. Whether used as a standard or High-Speed Counter input, each input can have positive or
negative logic characteristics. When used as standard inputs, the input characteristics are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

2.7.2  Relay Outputs

The four Form A (SPST-single pole single throw) normally-open relay outputs can control a wide
range of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the +24 volt DC internal supply. An external source of AC or DC power must be supplied
to operate field devices.

Connections and specifications for High-Speed Counter outputs are the same as for standard relay
outputs.
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2.7.3  Nano PLC IC200NDRO010 Specifications

Inputs

Six 12Vdc positive/negative logic input circuits

Outputs

Four normally open 2 Amp relay circuits

High-Speed Counters

Three Type A or One Type A and One Type B

DC Power Specifications

Range

9.6Vdc - 15vdc

Hold-up

3.0mS

Inrush Current

8A typical at 12Vdc

Inrush Time 200mS typical

Input Current 250mA typical at 12Vdc
Input Power Supply Rating 3W

Input Specifications

Number of Inputs 6

Rated Input Voltage 12 volts DC

Input Voltage Range

0to 15 volts DC

Input Current

9.0mA typical

Input Resistance

1.3kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Fuse

None

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical
240Vac, 120Vac, 24Vdc

Current: Resistive
2A 0.6A

Current: Lamp and Solenoid

Typical Operations
200,000
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High-Speed Counter Input and Output Specifications

Maximum Counter Frequency 10kHz

Input Voltage ON: 9V, OFF: 2.5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16bits

Outputs

Load Voltage refer to relay output specifications
Number of Pulse Outputs None

2.7.4  Wiring Diagram, IC200NRO10

Optional Switch,
single-pole,
single-throw

r———1
| |

Power Source
12vvDC

IR
& @ O @
POOE

+
GND

Power Source
12 vDC

!
&

AC or DC
Power Source

e»——e/o—-c

®

©
©

avoT—{I5ng O @—9/0—"
avoil__[3sn4 0
avo1—{3snd —@ @—@ o—

GFK-1645L September 2015 39




Chapter 2. VersaMax Nano PLCs

40 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 3 VersaMax 14-Point Micro PLCs

IC200UAA003
IC200UARO14

IC200UDD104
IC200UDD112
IC200UDROO1
IC200UDR0O0O2
IC200UDRO0O3

GFK-1645L

14 Point Micro PLC, (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power Supply

14 Point Micro PLC, (8) 120Vac In, (2) Relay Out at 10 Amps, (4) Relay Out at 2 Amps,
120/240Vac Power Supply

14 Point Micro PLC, (8) 24Vdc Source In, (6) 24Vdc Source Out, 24Vdc Power Supply
14 Point Micro PLC, (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power Supply

14 Point Micro PLC, (8) 24Vdc In, (6) Relay Out, 120/240Vac Power Supply

14 Point Micro PLC, (8) 24Vdc In, (6) Relay Out, 24Vdc Power Supply

14 Point Micro PLC, (8) 12Vdc In, (6) Relay Out, 12Vdc Power Supply
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3.1 VersaMax 14-Point Micro PLC Features
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All VersaMax 14 Point Micro PLCs feature:

* Two removable screw-down “barrier-style” terminal strips with protective covers.
* RS-232 serial port that supports SNP/SNPX, RTU slave protocols, and Serial 1/0.

* Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch,
and also used for clearing faults when a fatal fault exists.

* Two analog potentiometers.

* Full-featured programming Instruction Set with floating point math. The application program can
be either Ladder Diagram (LD) or Instruction List (IL) format.

* 9K words of program memory, 256 words of registers.

= Support for up to four Expansion Units in any combination.

*  Flash memory (ROM) for non-volatile program storage and for system firmware.

* Configurable to read configuration at power-up from either RAM or flash memory (ROM). Can also
be configured to read application program from flash at power-up.

* Capacitor backs up RAM for at least 3 days.
3.2 14-Point Micro PLC General Specifications

Typical Scan Rate

1.3 ms/K for Boolean logic (see Appendix A)

Output Power Supplies

+5Vdc on pin 7 of Serial Port, 100mA max

Maximum number of slave devices per RS-485 | 8 (can be increased with a repeater). Requires

network

IC200ACC415.

Real-time clock accuracy (for timer functions) | +0.5%
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3.3 High-Speed Counters

All VersaMax Micro with DC power can be configured to provide built-in high-speed counter and
pulse operation.

When configured for High-Speed Counter operation, inputs can be set up as:
*= Up to four Type A Counters or

* One Type A and one Type B Counter.

Each counter provides direct processing of rapid pulse signals up to 10 kHz for industrial control
applications such as meter proving, turbine flowmeter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

Models with DC outputs can be configured to provide up to four counter, Pulse Train or PWM outputs.

Cover for factory-set dip
Run/Stop Mode switches (do not adjust)

Switch

Input Terminals on Removable
Terminal Strip

\

g{ BEEEEEI.
< J [©le[e[g]c]®]
ST
Two Analog c o0
Potentiometers B oy oo % 4
‘.
RS-232 7 Status LEDS
Serial Port E i
[e[z[e]e]]] H Expansion
Qutput Terminals on 1 H®H®H® H®H®H® H 6
Removable Terminal Strip =) <« DIN Rail Release
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3.4 IC200UAA003
14-Point Micro PLC, (8) 120Vac In, (6) 120Vac Out,

120/240Vac Power Supply

VersaMax Micro PLC model IC200UAAQ03 accepts eight AC inputs and provides six AC outputs. It
uses 100Vac to 240Vac nominal input power.

3.41 AC Inputs

The module’s eight 120Vac input circuits are reactive (resistor/capacitor) inputs. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches. Power to operate the field devices must be supplied. The input circuits require an
AC power source: they cannot be used with a DC power source.

3.42 AC Outputs

The 120/240Vac, 0.5 Amp triac outputs are provided in isolated groups. The commons are not tied
together inside the module. This allows each group to be used on different phases of the AC supply or
to be powered from the same supply. Each group is protected with a replaceable 3.15 amp fuse for
its common. Also, an RC snubber is provided for each output to protect against transient electrical
noise on the power line.

This module provides a high degree of inrush current (10x the rated current) which makes the
outputs suitable for controlling many types of inductive and incandescent loads. AC power to
operate loads connected to outputs must be supplied from an external source.
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3.4.3  Micro PLC IC200UAA003 Specifications
Inputs Eight AC inputs

Outputs Six AC outputs

High-Speed Counters None

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10mS at 85 to 100Vac, 20mS at 100 to 264Vac
Inrush Time 2mS for 40 Amp

Inrush Current

18 Amp maximum at 120Vac
30 Amp maximum at 200Vac
40 Amp maximum at 265Vac

Input Current

0.05 Amp typical at 200Vac, 0.10 Amp Typical at 100Vac

Input Power Supply Rating

11VA

AC Input Specifications

Points/Common

4(11-14) and (15-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80V rms, 4.5mA rms, OFF: maximum 30V rms, 2mA rms

Response Time

OFF to ON: maximum 25mS, ON to OFF: maximum 30mS

Isolation

1500V rms field side to logic side, 500V rms between groups

AC Output Specifications

Rated Load Voltage

100 -15% to 240 +10%Vac, 50 -5% to 60 +5% Hz

Maximum Resistive Load Current

0.5 Amp per point

Maximum UL Pilot Duty Rating

0.5 Amp per point at 240Vac
0.6 Amp maximum on C1
1.2 Amps maximum on C2

Maximum Inrush Current

5A (1 period)/point, 10A (1 period)/common

Maximum voltage drop when ON

1.5V RMS

Maximum leak current when OFF

1.8 mA RMS (115Vac), 3.5 mARMS (230Vac)

Response Time (Maximum)

OFF to ON: 1 mS, ON to OFF: 1/2 cycle + 1 mS

Isolation

1500V RMS field side to logic side 500V RMS between groups

GFK-1645L
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3.44  Wiring Diagram, IC200UAA003
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3.5 IC200UARO014
14-Point Micro PLC, (8) 120Vac In, (6) Relay Out,

120/240Vac Power Supply

VersaMax Micro PLC model IC200UARO014 accepts eight AC inputs and provides six relay outputs: 2 at
10 Amps and 4 at 2 Amps. It uses 100Vac to 240Vac nominal input power.

3.51 Inputs

The module’s 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require
an AC power source: they cannot be used with a DC power source. Inputs are compatible with a wide
range of devices, such as pushbuttons, limit switches, and electronic proximity switches. Power to
operate the field devices must be supplied.

3.5.2  Relay Outputs

The six normally-open relay outputs can control many types of devices such as motor starters,
solenoids, and indicators. There are two individual 10 Amp relay outputs and one group of four 2-
Amp relay outputs. Power for the internal relay coils is provided by the internal supply. Separate
external sources of AC or DC power must be supplied to operate field output devices.
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3.5.3  Micro PLC IC200UARO014 Specifications
Inputs Eight AC inputs
Outputs Six Relay outputs

High-Speed Counters

None

Output Power Supplies

24Vdc for input circuits & user devices, 200mA max.
+5Vdc on pin 7 of Serial Port, 100mA max.

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10mS at 85 to 100Vac, 20mS at 100 to 264Vac
Inrush Time 2mS for 40 Amp

Inrush Current

18 Amp maximum at 120vVac
30 Amp maximum at 200Vac
40 Amp maximum at 265Vac

Input Current

0.05 Amp typical at 200Vac, 0.10 Amp Typical at 100Vac

Input Power Supply Rating

11VA

AC Input Specifications

Points/Common

4(11-14) and (15-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80V rms, 4.5 mA rms, OFF: maximum 30V rms, 2 mA rms

Response Time

OFF to ON: maximum 25mS, ON to OFF: maximum 30mS

Isolation

1500V rms field side to logic side, 500V rms between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

Q1 - Q4: 2 amps at 24Vdc and 240Vac,
Q5, Q6: 10 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

Q1 - Q4: 2 amps at 24Vdc and 240Vac,
Q5, Q6: 10 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

Q1 - Q4: 5 amps per half cycle, Q5, Q6: 14 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Fuse None

Contact Life: Mechanical 20 x 108 mechanical operations

Contact Life: Electrical Voltage: Current: Resistive Current: Lamp and Solenoid |  Typical Operations:
2A 0.6A 200,000
10A 4A 100,000
4A 1A 200,000
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3.5.4  Wiring Diagram, IC200UARO14
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Outputs Q 1 -Q 4 are
rated at 2.0 Amps each.

Outputs Q 5and Q 6 are

rated at 10.0 Amps each.

49



Chapter 3. VersaMax 14-Point Micro PLCs

3.6 IC200UDD104
14-Point Micro PLC, (8) 24Vdc In, (6) 24Vdc Source Out,

24Vdc Power Supply

VersaMax Micro PLC IC200UDD104 accepts eight DC inputs and provides four low-current and two
high-current DC transistor outputs. It uses +24Vdc nominal input power for PLC operation.

3.6.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains its nominal voltage (24Vdc). The power source
for the PLC must have enough transient current capability to support the inrush current of the power
supply and to maintain the nominal voltage level (see power supply specifications for inrush
requirements).

3.6.2 DCInputs

The module’s eight configurable DC inputs can be used as standard or High-Speed Counter inputs.
Each input can have positive or negative logic characteristics. When used as standard inputs, they
are compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's DC supply can be used for input devices and to power the DC input circuits at about
7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

3.6.3 Outputs
All outputs are isolated between field and logic and are switching positive voltage.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Some outputs can be used as pulse train or pulse width modulation (PWM) outputs.

External fusing should be provided to protect the outputs. Fast fuses are recommended.

The outputs share one common incoming DC supply and one common ground. The outputs are able
to drive high inrush currents (8 times the rated current) and are protected against negative voltage
pulses. This makes it possible to switch lamps and inductive loads.
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3.6.4 Micro PLC IC200UDD104 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Four low-current and two high-current DC output circuits

High-Speed Counters

Four Type A or One Type A and One Type B

Output Power Supplies

24Vdc for input circuits & user devices, 200mA max.
+5Vdc on pin 7 of Serial Port, 100mA max.

DC Power Specifications

Range 19.2Vdc to 30Vdc
Hold-up 10 ms at 19.2Vdc
Inrush Current 1A maximum at 30Vdc
Inrush Time 10msfor1 A

Input Current 0.16 A typical at 24Vdc
Input Power Supply Rating 4W

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc (24Vdc +10% / -43% input at V1,C1)

Maximum Load

1.0A per point (Q1 - Q2) at 24Vdc at 100% ON duration
0.75A per point (Q3 - Q6) at 24Vdc at 100 % ON duration
0.5A per point (Q3 - Q6) at 12Vdc at 100 % ON duration

Maximum Inrush Current

Q1,0Q2: 8Afor 20ms, 1 pulse
Q3,0Q4,0Q5,Q6: 4A for 20ms, 1 pulse

Output Voltage Drop

0.3V maximum

OFF state leakage

100pA maximum

Response

OFF to ON: 0.1ms maximum (24Vdc, 0.2A), ON to OFF: 0.1ms maximum
(24Vdc, 0.2A)

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Fuse

Outputs should be fused externally. Otherwise, a load short damage the
module output transistor, which is not user replaceable.

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency 10kHz

Input Voltage ON: 15V, OFF: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16bits

Outputs

Load Voltage 12/24V

Maximum Pulse/PWM Frequency SkHz

Number of Pulse Outputs 4

Types available HSC, PT, PWM
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3.6.5 Wiring Diagram, IC200UDD104
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3.7 IC200UDD112
14 Point Micro PLC, (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power

Supply
VersaMax Micro PLC IC200UDD112 accepts eight DC inputs and provides four low-current and two
high-current DC transistor outputs. It uses +12Vdc nominal input power for PLC operation.

3.7.1  DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains its nominal voltage. The power source for the
PLC must have enough transient current capability to support the inrush current of the power supply
and to maintain the nominal voltage level (see power supply specifications for inrush requirements).

3.7.2 DCInputs

Eight configurable DC inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. When used as standard inputs, they are compatible with a wide range of devices,
such as pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's DC supply can be used for input devices and to power the DC input circuits at about
7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

3.7.3  Transistor Outputs

Micro PLC IC200UDD112 has two high-current transistor outputs (Q1 and Q2) and four low-current
transistor outputs (Q3 to Q6). All outputs are isolated between field and logic and are switching
positive voltage.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Some outputs can be used as pulse train or pulse width modulation (PWM) outputs.

External fusing should be provided to protect the outputs. Fast fuses are recommended.

The outputs share one common incoming DC supply and one common ground. The outputs are able
to drive high inrush currents (8 times the rated current) and are protected against negative voltage
pulses. This makes it possible to switch lamps and inductive loads.
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3.7.4  Micro PLC IC200UDD112 Specifications

Inputs

Eight 12Vdc positive/negative logic input circuits

Outputs

Four low-current and two high-current DC output circuits

High-Speed Counters

Four Type A or One Type A and One Type B

Output Power Supplies

12vdc for input circuits & user devices, 200mA max. +5Vdc on pin 7 of
Serial Port, 100mA max.

DC Power Specifications

Range 9.6Vdc to 15Vdc
Hold-up 3.0mS

Inrush Current 9.2A typical
Inrush Time 200mS typical
Input Current 300mA typical at 12Vdc
Input Power Supply Rating 3W

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 12 volts DC
Input Voltage Range 0 to 15 volts DC
Input Current 9.0mA typical
Input Resistance 1.3 kO

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc -20%, +20%

Maximum Load

0.7A per circuit, 4A per common

Maximum Inrush Current

4A for 20mS

Output Voltage Drop

0.3V maximum

OFF state leakage

0.1mA maximum

Response

OFF to ON: 0.1mS maximum 12Vdc 0.2A, ON to OFF: 0.1mS maximum
12Vdc 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Fuse

Outputs should be fused externally. Otherwise, a load short may damage
the module output transistor, which is not user replaceable.

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage ON: 15V, OFF: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz

Count Registers 16bits

Outputs

Load Voltage 12V

Maximum Pulse/PWM Frequency 5kHz

Number of Pulse Outputs 4

Types available HSC, PT, PWM

54 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L




Chapter 3. VersaMax 14-Point Micro PLCs

3.7.5  Wiring Diagram, IC200UDD112
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3.8 IC200UDROO1
14-Point Micro PLC, (8) 24Vdc In, (6) Relay Out,

120/240Vac Power Supply

VersaMax Micro PLC IC200UDR001 accepts eight DC inputs and provides six normally-open 2 Amp
relay outputs that can control 5-30Vdc or 5-250Vac output devices. It uses 100Vac to 240Vac
nominal input power.

3.8.1 DCInputs

Eight configurable DC inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. When used as standard inputs, they are compatible with a wide range of devices,
such as pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC provides a +24Vdc supply that can be used for input devices and to power the DC
input circuits at about 7.5 mA per input. The combination of input circuit current and external device
current must not exceed 200 mA.

3.8.2 Relay Outputs

The six Form A relay outputs (SPST-single pole single throw) normally-open relay outputs can control
many types of devices such as motor starters, solenoids, and indicators. Power for the internal relay
coils is provided by the internal supply. An external source of AC or DC power must be supplied to
operate field devices.

The relay outputs can be configured as up to four counter outputs. They cannot be used as Pulse
Train or PWM outputs.

Connections and specifications for HSC outputs are the same as for standard relay outputs.
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3.8.3  Micro PLC IC200UDROO01 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Six normally open 2 Amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B

Output Power Supplies

24Vdc for input circuits & user devices, 200mA max.
+5Vdc on pin 7 of Serial Port, 100mA max.

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50-5% to 60 +5% Hz

Hold-up 10mS at 85 to 100Vac. 20mS at 100 to 264Vac
Inrush Time 2mS for 40A

Inrush Current

18 Amp maximum at 120Vac
30 Amp maximum at 200Vac
40 Amp maximum at 265Vac

Input Current

0.06 Amp typical at 200Vac, 0.10 Amp typical at 100Vac

Input Power Supply Rating 13 VA

Isolation 1500Vac RMS field-side to logic (power supply input).
DC Input Specifications

Number of Inputs 8

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Fuse

None

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive | Current: Lamp and Solenoid | Typical Operations
2A 0.6A 200,000

High-Speed Counter Input and Output Specifications

Available High-Speed Counters

Four Type A or One Type A and One Type B

Maximum Counter Frequency

10kHz

Input Voltage ON: 15V, OFF: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz

Count Registers 16 bits

Outputs

Available Pulse Outputs None

Load Voltage Refer to relay output specifications
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3.8.4  Wiring Diagram, IC200UDR001
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3.9 [IC200UDRO0O2
14-Point Micro PLC, (8) 24Vdc In, (6) Relay Out,

24Vdc Power Supply

VersaMax Micro PLC IC200UDR002 accepts eight DC inputs and provides six normally-open 2 Amp
relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It uses +24Vdc nominal
input power for PLC operation.

39.1 DC Power

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

3.9.2 DCInputs

Eight configurable DC inputs can be used as positive or negative logic standard inputs or High-Speed
Counter inputs. When used as standard inputs, they are compatible with a wide range of devices,
such as pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's 24Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

3.9.3 Relay Outputs

Six Form A (SPST-single pole single throw) normally-open relay outputs can control many types of
devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is provided
by the internal supply. An external source of AC or DC power must be supplied to operate field
devices.

The relay outputs can be configured as HSC outputs. They cannot be used as Pulse Train or PWM
outputs. Connections and specifications for HSC outputs are the same as for standard relay outputs.
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3.9.4 Micro PLC IC200UDROO2 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Six normally open 2 Amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B

Output Power Supplies

24Vdc for input circuits & user devices, 200mA max. +5Vdc on pin 7
of Serial Port, 100mA max.

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10 ms at 19.2Vdc
Inrush Current 1 A maximum at 30Vdc
Inrush Time 10 msfor1 A

Input Current 0.16 A typical at 24Vdc
Input Power Supply Rating 4W

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between
groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid Typical
2A 0.6A Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage ON: 15V, OFF: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16 bits

Outputs

Available Pulse Outputs None

Load Voltage

Refer to relay specifications
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3.9.5 Wiring Diagram, IC200UDR002
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3.10 IC200UDRO0O03
14-Point Micro PLC, (8) 12Vdc In, (6) Relay Out,

12Vdc Power Supply

VersaMax Micro PLC IC200UDR003 accepts eight DC inputs and provides six normally-open 2 Amp
relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It uses +12Vdc nominal
input power for PLC operation.

3.10.1 DC Power

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply. If configured to
disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage level of the
power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC must have
enough transient current capability to support the inrush current of the power supply and to
maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

3.10.2 DC Inputs

Eight configurable DC inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. When used as standard inputs, they are compatible with a wide range of devices,
such as pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's 12Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

3.10.3 Relay Outputs

The six normally-open Form A relay outputs (SPST-single pole single throw) can control many types of
devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is provided
by the internal supply. An external source of AC or DC power must be supplied to operate field
devices.

The relay outputs can be configured as HSC outputs. They cannot be used as Pulse Train or PWM
outputs. Connections and specifications for HSC outputs are the same as for standard relay outputs.
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3.10.4 Micro PLC IC200UDROO03 Specifications

Inputs

Eight 12Vdc positive/negative logic input circuits

Outputs

Six normally open 2 Amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B

Output Power Supplies

12vdc for input circuits & user devices, 200mA max.
+5Vdc on pin 7 of Serial Port, 100mA max.

DC Power Specifications

Range 9.6Vdc - 15Vdc
Hold-up 3.0mS

Inrush Current 9.2A typical at 12Vdc
Inrush Time 200usS typical

Input Current 200mA typical at 12Vdc
Input Power Supply Rating 3W

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC
Input Current 9.0mA typical

Input Resistance 1.3 kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive | Current: Lamp and Solenoid
2A 0.6A

Typical Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage ON: 9V, OFF: 2.5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16 bits

Outputs

Available Pulse Outputs None

Load Voltage

Refer to relay specifications
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3.10.5 Wiring Diagram, IC200UDR0OO3
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Chapter 4 VersaMax 20-Point Micro/Micro PLUS PLCs

This chapter describes the features, specifications, and field wiring for 20-point VersaMax Micro and
VersaMax Micro PLUS PLCs.

IC200UDDO020 20-point, (12) 24Vdc In, (4) 24Vdc Outputs with ESCP, (4) 24Vdc Transistor Outputs,
24Vdc Power Supply

IC200UDD220 20-point, (12) 24Vdc In, (8) 24Vdc Transistor Outputs, 24Vdc Power Supply
IC200UDR020 20-point, (12) 24Vdc In, (8) Relay Out, 24Vdc Power Supply
IC200UDR120 20-point, (12) 24Vdc In, (8) Relay Out, 120/240Vac Power Supply

Note: Firmware releases 4.00 and later require a Micro PLUS CPU, which has enhanced
memory. Firmware versions 4.00 cannot be used with the earlier hardware versions.

e Micro and Micro PLUS PLCs support the same user logic memory size
e The specifications given in this chapter for Micro PLCs also apply to Micro PLUS PLCs.
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4.1

Features of VersaMax 20-Point Micro PLCs
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All VersaMax Micro-20 PLCs feature:

66

Removable screw-down “barrier-style” terminal strips with protective covers.

Built-in serial communications port that supports SNP/ SNPX master and slave, Modbus RTU
master and slave, and Serial I/0.

Removable Memory Pack Module available.
Optional Port 2.

Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch,
and also used for clearing faults when a fatal fault exists.

Full-featured programming Instruction Set with floating point math. The application program can
be either Ladder Diagram (LD) or Instruction List (IL) format.

24K words of program memory, 32K words of registers.
Flash memory (ROM) for non-volatile program storage and for system firmware.

Configurable to read configuration and application program at power up from either RAM or
flash memory (ROM).

Capacitor backup for RAM and the Time-of-Day clock for at least 30 minutes at 25° C
Optional lithium battery backup for RAM and real-time clock.

Enhanced High-Speed Counter / Pulse Train commands for Jogging, Blending, and Homing, plus
configurable 32-bit Counters /PTO/ and 32-bit function blocks.
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Input Terminals on Removable
Terminal Strips
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411  Run/Stop Switch

The Run/Stop switch can be configured as a run/stop switch or a memory protect switch, and used
for clearing faults when a fatal fault exists.

412 Ports
Port 1 is a built-in RS-232 serial port with an RJ-45 connector.

A second port can be added to a Micro-20 PLC using one of the port Option Modules described in
Chapter 14. If a second port is installed, both ports can be used for programming. Only one port can
be used at a time for programming, but both ports can be used for monitoring at the same time.

Port 1 and the optional Port 2 are individually-configurable for SNP master/slave, RTU master/slave,
and Serial 1/0 protocols. Both 4-wire and 2-wire RTU are supported when the RS-485 Port Option
module is installed as port 2. Port 2 does not support hardware flow control. When either port is
being used for RTU slave, it automatically switches to SNP slave mode when that port is being used
by the programmer. If a port is configured for Serial I/O, RTU Master, or SNP Master operation, that
port defaults to SNP slave and automatically reverts to SNP slave when the CPU is in Stop mode.

Either port can be software-configured to set up communications between the CPU and various
serial devices. An external device can obtain power from the port if it requires 200mA or less at 5Vdc.

4.1.3  Analog Inputs

The RS232 Option Module (IC200USB001) or the RS485 Option Module (IC200USB002) can provide
two 0-10V analog inputs. See Chapter 14 for more information about option modules. The two inputs
can be used to adjust the values in analog registers %AI016 (input 1) and %AI017 (input 2). An
example use for the analog inputs would be to set threshold values for use in logical relationships
with other inputs/outputs.

4.1.4 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Micro PLC, a terminal assembly and attached field wiring can be separated from the Micro PLC by
removing two screws.
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4.15 Status LEDs

LEDs on the Micro PLC provide quick visual verification of operating status. In addition to LEDs for
Power, OK, and Run mode, there is an LED for each 1/O point.

4.1.6  Backup Battery

The Micro PLC uses a large value capacitor to provide memory retention current to the System/User
RAM and the Time-of-Day clock when the power supply is either not present or not powered up. The
capacitor retains memory contents for at least 30 minutes.

To maintain memory for longer than this, a replaceable battery assembly can be installed in the
battery holder, as described in Chapter 15. The Micro PLC reports the battery state to the PLC Fault
Table and also uses Status Bits %SA011 and %S0014 to indicate the battery state.

42  General Specifications of 20-Point VersaMax Micro PLCs

Module Dimensions Height: 90mm (3.6 inches)
Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Typical Scan Rate 1.7 ms/K for Boolean logic (see Appendix A)

Real Time Clock accuracy (for Timer +0.5%
contacts and Timer function blocks)

Time-of-Day Clock accuracy +5 sec/day @10°C, +5 sec/day @25°C, and
+11 sec/day @ 55°C or across full temperature range

Maximum number of slave devices per 8 (can be increased with a repeater)
RS-485 network

+24Vdc Output Power Supply 435mA maximum
(for input circuits and user devices)

+5Vdc output of Serial Ports 200mA per port, 400mA total for both ports, maximum
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43 High-Speed Counters

All VersaMax Micro PLCs with DC power can be configured to provide built-in High-Speed Counter
and pulse operation.

When configured for High-Speed Counter operation, inputs can be set up as:
* Up to four Type A Counters or

* One Type A and one Type B Counter.

* Upto four Type A_32 Counters or

* One Type A and one Type B_32 Counter

Each counter provides direct processing of rapid pulse signals up to 100 kHz for industrial control
applications such as meter proving, turbine flow meter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

See Chapter 18 for information about High-Speed Counter features.
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44 |C200UDDO20
20-Point Micro PLC, (12) 24Vdc In, (4) 24Vdc Out with ESCP,

(4) LCDC Out, 24Vdc Power Supply

VersaMax Micro PLC IC200UDDO020 accepts twelve DC inputs and provides four ESCP outputs and
four 24Vdc low-current outputs. It uses +24Vdc nominal input power for PLC operation.

441 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains its nominal voltage (24Vdc). The power source
for the PLC must have enough transient current capability to support the inrush current of the power
supply and to maintain the nominal voltage level (see power supply specifications for inrush
requirements).

442 DC Inputs

The twelve configurable DC inputs can be used as positive or negative logic standard inputs. Eight of
these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435 mA.

443 DC Outputs

Outputs 1 - 4 can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping. All standard outputs are all source-type. Outputs can
be used to switch devices like valves, lamps or contactors.

Outputs 5 - 8 provide Electronic Short-Circuit Protection.
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4.4.4  Micro PLC IC200UDDO020 Specifications

Inputs Twelve 24Vdc positive or negative logic inputs
Outputs Eight 24Vdc outputs. Outputs 5-8 with ESCP
High-Speed Counters Up to four Type A or one Type A and one Type B, or four Type A_32, or

one Type A_32 and one Type B_32

DC Power Specifications

Range 19.2Vdc to 30Vdc
Hold-up 10mS at 19.2Vdc
Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp
Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W
DC Input Specifications
Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current at 24Vdc 11,13,15,17:8mAtypical;  Other inputs: 4.8mA typical
Input Impedance 11,13,15,17:2.7kQ;  Otherinputs: 4.7 kQ
Input Threshold Voltage ON: 18Vdc minimum, OFF: 5Vdc maximum
Input Threshold Current 11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum
Response Time 0.5ms to 20ms configurable as regular input; 100us as HSC input
Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
Output Specifications
\Voltage Range 12vdc / 24Vdc
External Power Supply 12/24Vdc -10%, +20%
Maximum Load Current 0.5A per point (Q1 - Q4) at 24Vdc at 100 % ON duration
0.7A per point (Q5 - Q8) at 24Vdc at 100 % ON duration
Minimum Switching Current 10mA
Maximum Inrush Current Q1-Q4: 2A for 20ms, 1 pulse
Q5-0Q8: 4A for 20ms, 1 pulse
Output Voltage Drop 0.3V maximum
OFF state leakage current 0.1mA maximum
Response Time OFF to ON, ON to OFF: 1ms maximum (24Vdc)
Isolation Voltage 1500V RMS between field side and logic side,
500V RMS between groups
Fuse None, outputs Q5 - Q8 are ESCP protected
Under-voltage shutdown Q5 - Q8: 5V minimum, 8V maximum
DC short circuit current Q1 - Q4: 5Atypical

Q5 -08: 0.7A minimum, 2A maximum

Peak short circuit current Q5 - 08: 4A maximum

Delay time of peak short circuit current | 100 yS

Delay time of current limit 100 pS
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High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage ON : 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz
Count Registers 16/32 bits

Outputs

Load Voltage 12/24Vdc

Maximum Pulse/Pulse Train with
Ramping/PWM Freguency

PWM and PTO: 65kHz
Pulse Train with Ramping: 65kHz

Types available

Up to four HSC, PTO, PTO with Ramping and/or PWM outputs

4.45 Wiring Diagram, IC200UDD020
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45 |C200UDD220
20-Point Micro PLC, (12) 24Vdc In, (8) 24Vdc Out (Sink),

24Vdc Power Supply

VersaMax Micro PLC IC200UDD220 accepts twelve DC inputs and provides eight DC outputs. It uses
+24Vdc nominal input power for PLC operation.

451 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

4.5.2 DC Inputs

Twelve configurable DC inputs can be used as positive or negative logic standard inputs. Eight of
these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

453 DC Outputs

Micro PLC IC200UDD220 has eight Sink-type DC outputs. All outputs are isolated between field and
logic and are switching positive voltage. The outputs are able to drive high inrush currents (8 times
the rated current) and are protected against negative voltage pulses. This makes it possible to switch
lamps and inductive loads.

DC outputs can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping.
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4.5.4  Micro PLC IC200UDD220 Specifications
Inputs Twelve 24Vdc positive or negative logic inputs
Outputs Eight transistor outputs, 24Vdc.

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32, or one
Type A_32 and one Type B_32

DC Power Specifications

Range

19.2Vdc to 30Vdc

Hold-up

10mS at 19.2Vdc

Inrush Current

1 Amp maximum at 30Vdc

Inrush Time

10mS for 1 Amp

Input Current

0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W
DC Input Specifications
Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13,15,17:8mAtypical;  Other inputs: 4.8mA typical

Input Impedance

11,13,15,17:2.7kQ;  Otherinputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum

Response Time

0.5ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q8) at 24Vdc

Minimum Switching Current

10mA

Maximum Inrush Current

Q1-0Q8: 2A for 20ms, 1 pulse

Output Voltage Drop

0.3Vdc maximum

OFF state leakage current

0.1mA maximum

Response Time

OFF to ON, ON to OFF: 1ms maximum @ 24Vdc

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between groups

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage

ON: 18V, OFF: 5V

Count Pulse Width

20% to 80% of duty cycle at 100kHz

Count Registers 16/32 bits
Outputs
Load Voltage 12/24Vdc

Maximum Pulse/PWM
Frequency

PWM and PTO: 65kHz
Pulse Train with Ramping: 65kHz

Types available

Up to four HSC, PTO, PTO, and/or PWM outputs
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4.55 Wiring Diagram, IC200UDD220
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46 [IC200UDRO20
20-Point Micro PLC, (12) 24Vdc In, (8) Relay Out,

24Vdc Power Supply

VersaMax Micro PLC IC200UDR020 accepts twelve DC inputs and provides eight normally-open 2
Amp relay outputs. It uses +24Vdc nominal input power for PLC operation.

46.1 DC Inputs

Twelve configurable DC inputs can be used as positive or negative logic standard inputs. Eight of
these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

4.6.2 Relay Outputs

The eight normally-open Form A relay outputs (SPST-single pole single throw) can control many types
of load devices such as motor starters, solenoids, and indicators. The switching capacity of each of
these circuits is 2 amps. An external source of AC or DC power must be supplied to operate field
devices.

The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used as
Pulse Train or PWM outputs.
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4.6.3  Micro PLC IC200UDRO020 Specifications
Inputs Twelve 24Vdc positive/negative logic input circuits
Outputs Eight normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32, or one
Type A_32 and one Type B_32

+24Vdc Output Power Supply

435mA maximum (for input circuits and user devices)

+5Vdc output of Serial Port

Serial Port 1, pin 7: 100mA maximum

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc 11,13, 15, 17: 8mA typical; other inputs 4.8mA typical
Input Impedance 11,13, 15,17: 2.7 kQ; other inputs: 4.7kQ
Input Threshold Voltage ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time

0.5ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

1.5A,10ms

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Typical Operations
200,000

Current: Resistive Current: Lamp and Solenoid
2.0A 0.6A

High-Speed Counter Input and Ou

tput Specifications

Maximum Counter Frequency

100kHz

Input Voltage

ON: 18V, OFF: 5V

Count Pulse Width

20% to 80% of duty cycle at 100kHz

Count Registers 16/32 bits
Outputs
Load Voltage Q1: 5/12/24V, Q2-Q4: See relay output specifications

Type available

Up to four HSC outputs. Pulse outputs are not available.
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4.6.4

78

Wiring Diagram, PLC IC200UDR020
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47 IC200UDR120
20-Point Micro PLC, (12) 24Vdc In, (8) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC IC200UDR120 accepts twelve DC inputs and provides eight normally-open 2
Amp relay outputs. It uses 100Vac to 240Vac nominal input power for PLC operation.

47.1 DC Inputs

Twelve configurable DC inputs can be used as positive or negative logic standard inputs. Eight of
these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

4.7.2  Relay Outputs

The eight normally-open Form A relay outputs (SPST-single pole single throw) can control many types
of load devices such as motor starters, solenoids, and indicators. The switching capacity of each of
these circuits is 2 amps. An external source of AC or DC power must be supplied to operate field
devices.

The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used as
Pulse Train or PWM outputs.
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4.7.3  Micro PLC IC200UDR120, Specifications

Inputs

Twelve 24Vdc positive/negative logic input circuits

Outputs

Eight normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32, or
one Type A_32 and one Type B_32

+24Vdc Output Power Supply

435mA maximum (for input circuits and user devices)

+5Vdc output of Serial Port

Serial Port 1, pin 7: 100mA maximum

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10mS at 85 to 100Vac, 20mS at 100 to 265Vac

Inrush Current 30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac
Inrush Time 2 ms for 40Amp

Input Current 0.20 Amp typical at 200Vac 0.10 Amp typical at 100Vac
Input Power Supply Rating 26 VA

DC Input Specifications

Rated Input Voltage

24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15, 17: 8mA typical; other inputs 4.8mA typical

Input Impedance

11,13, 15,17: 2.7 kQ; other inputs: 4.7kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time

0.5ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5 to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between
groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

9.4A, 20mSec

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive | Current: Lamp and Solenoid | Typical Operations

240Vac, 120Vac, 24Vdc 2.0A 0.6A 200,000
High-Speed Counter Input and Output Specifications

Maximum Counter Frequency 100kHz

Input Voltage ON: 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz

Count Registers 16/32 bits

Outputs

Load Voltage Q1: 5/12/24V, Q2-Q4: See relay output specifications

Type available Up to four HSC outputs. Pulse outputs are not available.
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474  Wiring Diagram PLC IC200UDR120
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Chapter 5 Micro PLCs with 23 Discrete Points and
3 Analog Channels

This chapter describes the features and specifications of the VersaMax Micro PLCs with 23 Discrete
Points and 3 Analog Channels. It also provides additional information about analog operation and
calibration.

IC200UALOO4 Micro PLC with 23 Discrete Points and 3 Analog Channels:
(13) 12Vdc In, (10) Relay Out,
(2) Analog In and (1) Analog Out, 12Vdc Power Supply
IC200UALOO5 Micro PLC with 23 Discrete Points and 3 Analog Channels:
(13) 24Vdc In, (1) 24Vdc Out, (9) Relay Out,
(2) Analog In and (1) Analog Out, 24Vdc Power Supply
IC200UALO06 Micro PLC with 23 Discrete Points and 3 Analog Channels:
(13) 24Vdc In, (1) 24Vdc Out, (9) Relay Out,
(2) Analog In and (1) Analog Out, 120/240Vac Power Supply
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5.1 VersaMax 23 Discrete / 3 Analog Micro PLC Features
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Supports up to four Expansion Units in any combination.
Four removable screw-down “barrier-style” terminal strips with protective covers.

Two Serial communications ports. Port 1 (RS-232) supports SNP/SNPX slave protocols. Port 2 (RS-485)
supports SNP/ SNPX master and slave, RTU master and slave, and Serial I/0.

Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch, and
also used for clearing faults when a fatal fault exists.

Time-of-Day Clock.
Two analog potentiometers.

Full-featured programming Instruction Set with floating point math. The application program can be
either Ladder Diagram (LD) or Instruction List (IL) format.

9K words of program memory, 2048 words of registers.
Flash memory (ROM) for non-volatile program storage and for system firmware.

Configurable to read configuration at power-up from either RAM or flash memory (ROM). Can also be
configured to read application program from flash at power-up.

Capacitor backs up RAM and the Time-of-Day clock for at least 30 minutes.

Optional lithium battery backup for RAM and real-time clock.
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5.2 General Specifications for 23-Point VersaMax Micro PLCs

Weight

600 grams (1.32lbs)

Module Dimensions

Height: 90mm (3.6 inches)
Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Typical Scan Rate

1.1 ms/K for Boolean logic (see Appendix A)

Real Time Clock accuracy
(for Timer contacts and Timer
function blocks)

+0.5%

Time-of-Day Clock accuracy

+5 sec/day @10°C, +5 sec/day @25°C, and
+11 sec/day @55°C or across full temperature range

High-Speed Counters

Up to four Type A or one Type A and one Type B

Maximum number of slave
devices per RS-485 network

8 (can be increased with a repeater)

+5Vdc Output of Serial Ports

100mA maximums3
100mA maximums3

Port 1, pin 7:
Port 2, pin 5:

Lithium battery (IC200ACC403

Storage: Up to 5 years typical at 30°C
Installed: Up to 3 years typical at 55°C

4 months battery backup time (powered down) minimum at 55°C

5.2.1  Run/Stop Switch

The Run/Stop switch can be configured as a run/stop switch, a memory protect switch, and used for
clearing faults when a fatal fault exists.

3 Combined port 1 and port 2 total not to exceed 100mA max.
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Input Terminals on Removable
Terminal Strips
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5.2.2 Serial Ports
Port 1 is an RS-232 serial port with an RJ-45 connector.

Port 2, located behind a removable door on the front of the Micro PLC, is an RS-485 serial port with a
DB-15 connector.

Both ports can be used for programming. Only one port can be used at a time for programming, but
both ports can be used for monitoring at the same time. Port 1 uses SNP slave protocol. Port 2 is
software-configurable for SNP master/slave RTU slave or Serial I/0 operation. CPUs with firmware
version 2.02 or later support Modbus RTU Master on port 2. 4-wire and 2-wire RTU are supported. If
Port 2 is being used for RTU, it automatically switches to SNP slave mode if necessary. Port 2 defaults
to SNP slave and automatically reverts to SNP slave when the CPU is in Stop mode, if configured for
Serial 1/0.

Either port can be software-configured to set up communications between the CPU and various
serial devices. An external device can obtain power from both ports if it requires 100mA or less at
5vdc.

5.2.3 Analog Potentiometers

The two potentiometers can be used to adjust the values in analog registers %AI016 and %AI017. An
example use would be to set thresholds for use in logical relationships with other inputs/outputs.
5.2.4 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Micro PLC, a terminal assembly and attached field wiring can be separated from the Micro PLC by
removing two screws.

5.2.5  Status LEDs
LEDs for Power, OK, and Run mode, plus individual LEDs for each I/0 point.
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5.2.6 Backup Battery

The Micro PLC uses a large value capacitor to provide memory retention current to the System/User
RAM and the Time-of-Day clock when the power supply is either not present or not powered up. The
capacitor retains memory contents for at least 30 minutes.

To maintain memory for longer than this, a lithium coin cell assembly (IC200ACC403) can be installed
in the battery holder. The Micro PLC reports the battery state to the PLC Fault Table and also uses
Status Bits %SA011 and %S0014 to indicate the battery state.
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53 High-Speed Counters

These VersaMax Micro PLCs can be configured to provide built-in high-speed counter operation.
When configured for High-Speed Counter operation, inputs can be set up as:

= Up to four High-Speed Counters or

= One Type A and one Type B Counter.

Each counter provides direct processing of rapid pulse signals up to 10kHz for industrial control
applications such as meter proving, turbine flowmeter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

The relay outputs of IC200UAL004 and IC200UALOOS can be configured as up to four counter
outputs. They cannot be used as Pulse Train or PNWM outputs.

53.1 Analog I/0

All VersaMax 23-Point Micro PLCs provide two analog input channels that can be configured to
accept inputs from 0 to +10V or from 0 to 20mA or 4 to 20mA input signals. They also have one
analog output configurable for the same voltage or current ranges. See Chapter 15 for information
about configuring voltage/current operation and range. See Chapter 16 for details of analog
operation, automatic gain and offset adjustment, automatic program reference configuration, and
calibration procedures.

Analog 1/0 Specifications

0 to 10V (10.24V maximum)
0to 20mA (20.5mA maximum)
4 to 20mA (20.5mA maximum)

Input and output ranges

Resolution 12 bits over 0 to 10V range (1 LSB=2.5mV)
12 bits over 0 to 20mA range (1 LSB=5uA)
11+ bits over 4 to 20mA range (1 LSB=5uA)

Accuracy +1% of full scale over full operating temperature range

Analog Inputs

2, differential

Factory calibrated to:

2.50mV per count on 0 to 10V range
5.00pA per count on 0 to 20mA and 4 to 20mA ranges

Linearity +3 LSB maximum
Isolation non-isolated
Common mode voltage +200 V maximum
Current input impedance 249 Q

Voltage input impedance 100 kQ

Input filter time

20ms to reach 1% error for step input

Analog Output

1, single-ended, non-isolated

Current: maximum terminal voltage

user load range

output load capacitance
output load inductance

10V (at 20mA output)
0to 500 Q

2000 pF maximum

1 Henry maximum

Voltage: output loading

output load capacitance

2 kQ minimum at 10 volts
1 yF maximum
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5.4 IC200UALOO4
Micro PLC, 23 Discrete Points and 3 Analog Channels:
(13) 12Vdc In, (10) Relay Out, (2) Analog In, (1) Analog Out,
12Vdc Power Supply

VersaMax Micro PLC IC200UALOO4 accepts thirteen 12Vdc inputs and two analog inputs. It provides
ten normally-open 2 Amp relay outputs and one analog output. It uses +12Vdc nominal input power.

5.41 DC Inputs

Thirteen configurable 12Vdc inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. Inputs are compatible with a wide range of devices, such as pushbuttons, limit
switches, and electronic proximity switches.

5.4.2 Normally-Open Relay Outputs

Ten Form A relay outputs (SPST-single pole single throw) can control many types of load devices such
as motor starters, solenoids, and indicators. The switching capacity of each relay output is 2 amps.
An external source of AC or DC power must be supplied for field devices. External fusing is
recommended to protect the relay contacts. Relay outputs can be configured as regular outputs or
as outputs controlled by High-Speed Counters. They cannot be used as Pulse Train or PWM outputs.

5.4.3 DC Power Supply

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 12Vdc. The 12Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 12Vdc voltage level (see power supply specifications for inrush requirements).
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5.4.4  Micro PLC IC200UALO04 Specifications
Inputs 13 DC inputs and 2 Analog inputs
Outputs 10 relay outputs and 1 analog output

+12Vdc Output Power Supply

200 mA maximum (for input circuits and user devices)

High-Speed Counters

Up to four Type A or one Type A and one Type B

DC Power Specifications

Range 9.6Vdc - 15Vdc
Hold-up 3.0mS

Inrush Current 9.6A typical at 12Vdc
Inrush Time 200mS typical

Input Current 480mA typical at 12Vdc
Input Power Supply Rating 8W

Input Specifications

Number of Inputs 13

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC
Input Current 9.0mA typical

Input Impedance 1.3 kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive | Current: Lamp and Solenoid | Typical Operations

2A 0.6A 200,000
High-Speed Counter Specifications
Maximum Counter Frequency 10kHz
Input Voltage ON: 9V, OFF: Off: 2.5V
Count Registers 16 bits
Available Pulse Outputs None
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545 Wiring Diagram, IC200UALO04
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55 1C200UALO05
Micro PLC, 23 Discrete Points and 3 Analog Channels:
(13) 24Vdc In, (1) 24Vdc Out, (9) Relay Out, (2) Analog In,

(1) Analog Out, 24Vdc Power Supply

VersaMax Micro PLC IC200UALOOS accepts thirteen 24Vdc inputs and two analog inputs. It provides
one 24Vdc output, nine normally-open 2 Amp relay outputs, and one analog output. It uses +24Vdc
nominal input power.

5.5.1 DC Inputs

Thirteen configurable 24Vdc inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. Inputs are compatible with a wide range of input devices, such as pushbuttons, limit
switches, and electronic proximity switches.

The module provides +24Vdc output power available for field devices.

552 DC Output (Q1)

The DC output circuit (Q1) can be configured to be a standard, High-Speed Counter, Pulse Train or
PWM output.

5.5.3  Normally-Open Relay Outputs

Nine Form A relay outputs (SPST-single pole single throw). The nine isolated 2-Amp, normally-open
outputs can control many types of user-supplied load devices such as motor starters, solenoids, and
indicators. The switching capacity of each of these circuits is 2 amps. AC or DC power to operate field
devices must be supplied from an external source. External fusing is recommended to protect the
relay contacts. Relay outputs can be configured as regular outputs or as outputs controlled by High-
Speed Counters. They cannot be used as Pulse Train or PWM outputs.

5.5.4 DC Power Supply

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).
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5.5.5 Micro PLC IC200UALOOS Specifications
Inputs 13 DC inputs and 2 analog inputs
Outputs 9 relay outputs, 1 analog output, 1 24Vdc output

+24Vdc Output Power Supply

200 mA maximum (for input circuits and user devices)

DC Power Specifications

Range 24 -20%, +25%Vdc
Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 A

Input Current 0.30 Amp typical at 24Vdc
Input Power Supply Rating 8W

High-Speed Counter Specifications

Available High-Speed Counters

Up to four Type A or one Type A and one Type B

Maximum Counter Frequency

10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers

16 bits

High-Speed Counter Outputs

Up to four HSC outputs or one Pulse/PWM output plus three HSC outputs.

Load Voltage

Q1:5/12/24V

Maximum Pulse/PWM Frequency  [(Q1 only) 5kHz
Input Specifications

Number of Inputs 13

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input;
100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output (Q1) Specifications

Output logic Positive Logic
Operating Voltage 24Vdc / 12Vdc / 5Vdc
Voltage Range 24Vdc, +20%, -80%
Maximum UL Pilot Duty Rating 0.75A at 24Vdc
Maximum Resistive Load Rating 0.75A at 24Vdc

0.5A at 12Vdc

0.25A at 5Vdc

Output Voltage Drop

0.3Vdc maximum

Response ON 0.1ms maximum (24Vdc, 0.2A)
OFF 0.1ms maximum (24Vdc, 0.2A)

OFF state leakage 0.1mA maximum

Isolation 1500Vac between field side and logic side
500Vac between groups

Fuse Output should be fused externally. Otherwise, a load short can damage
the module output transistor, which is not user replaceable.
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Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side

500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive

2A 0.6A

Current: Lamp and Solenoid

Typical Operations
200,000

5.5.6

Wiring Diagram, IC200UAL0O0O5
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56 IC200UALOO6
Micro PLC, 23 Discrete Points and 3 Analog Channels:
(13) 24Vdc In, (1) 24Vdc Out, (9) Relay Out, (2) Analog In,
(1) Analog Out, 120/240Vac Power Supply

VersaMax Micro PLC IC200UALO06 accepts thirteen DC inputs and two analog inputs. It provides one
DC output, nine normally-open 2 Amp relay outputs, and one analog output. It uses 100Vac to
240Vac nominal input power.

5.6.1 DC Inputs

Thirteen configurable 24Vdc inputs can be used as positive or negative logic standard or High-Speed
Counter inputs. Inputs are compatible with a wide range of input devices, such as pushbuttons, limit
switches, and electronic proximity switches. Power to operate field devices and the input circuits is
supplied by an isolated +24Vdc supply.

56.2 DC Output (Q1)

Output circuit Q1 is a 24Vdc transistor output. It can be used as a normal DC output or as a High-
Speed Counter-controlled output, Pulse Train output, or Pulse Width Modulation (PWM) output.

5.6.3 Normally-Open Relay Outputs

Nine isolated 2-amp, normally-open Form A relay outputs (SPST-single pole single throw can control
many types of user-supplied load devices such as motor starters, solenoids, and indicators. The
switching capacity of each of these circuits is 2 amps. AC or DC power to operate field devices must
be supplied from an external source. External fusing is recommended to protect the relay contacts.
Relay outputs can be configured as regular outputs or as outputs controlled by High-Speed Counters.
They cannot be used as Pulse Train or PWM outputs.
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5.6.4 Micro PLC IC200UALOO06 Specifications
Inputs 13 DC inputs and 2 Analog inputs
Outputs 1 DC output, 9 relay outputs, 1 analog output

High-Speed Counters

Up to four Type A or one Type A and one Type B

+24Vdc Output Power Supply

(for input circuits and user devices)

200 mA maximum

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10 ms at 85 to 100Vac, 20mS at 100 to 265Vac
Inrush Time 2mS for 40A

Inrush Current

35 Amp maximum at 200Vac
46 Amp maximum at 265Vac

Input Current

0.13 Amp typical at 200Vac
0.20 Amp typical at 100Vac

Input Power Supply Rating

34 VA

Isolation

1500Vac rms field-side to logic (power supply input).

Input Specifications

Number of Inputs 13

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input;
100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications
Output logic Positive Logic
Operating Voltage 24Vdc / 12Vdc / 5Vdc
Voltage Range 24Vdc, +20%, -80%
Maximum UL Pilot Duty Rating 0.75A at 24Vdc
Maximum Resistive Load Rating | 0.75A at 24Vdc

0.5A at 12Vdc

0.25A at 5Vdc

Output Voltage Drop

0.3Vdc maximum

Response Time

ON: 0.1ms maximum (24Vdc, 0.2A), OFF: 0.1ms maximum (24Vdc, 0.2A)

OFF state leakage

0.1mA maximum

Isolation 1500Vac between field side and logic side, 500Vac between groups

Fuse Output should be fused externally. Otherwise, a load short can damage the
module output transistor, which is not user replaceable.
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Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage Current: Resistive Current: Lamp and Typical Operations

240Vac, 120Vac, 24Vdc 2A Solenoid 200,000
0.6A

High-Speed Counter Specifications

Maximum Counter Frequency 10kHz

Input Voltage ON: 15V, OFF: Off: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz

Count Registers 16 bits

Available Pulse Outputs None

Outputs

Load Voltage Q1:5/12/24V

Maximum Pulse/PWM Frequency

(Q1 only) 5kHz

Types available

Up to four HSC outputs or one Pulse/PWM output plus three HSC outputs.

5.6.5 Wiring Diagram, IC200UALO06
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5.7 Analog Operation
This section explains how a VersaMax Micro PLC with analog channels processes analog data.

57.1 Analog I/O Parameters

Each analog channel can be configured to operate in either voltage or current mode. If current mode
operation is selected, the range can then be configured as either 4-20mA or 0-20maA.

Parameter Choices Default Value
Voltage or current mode Voltage, Current Voltage
Current range selection 4-20mA, 0-20mA 4-20mA

5.7.2  Input/Output Values Compared to Process Data

The Micro PLC processes analog channels using gain and offset values for both current and voltage
mode operation. Default gain and offset values are loaded into the Micro PLC flash memory at the
factory. For these 23-point Micro PLCs (only) gain and offset can be recalibrated if necessary, as
explained later in this section.

The table below shows the relationship between the analog input and output values used by the

application program, and the actual analog input or output for each mode. These values include the
automatic adjustments for offset and gain.

In this Configured This is the Analog This is the Equivalent For the Default Calibration, the
Mode: Signal Range Process Data %Al or %AQ Value in the

Range %Al or %AQ Reference Equals:
Voltage 0 to +10V 0to 10,000mV 0to 32000 3.2xmV
Current 0 to 20mA 0to 20,000pA 0to 32000 1.6 x pA
Current 4 to 20mA 4,000 to 20,000pA 0to 32000 2 X JA -8000

The following pages explain how the Micro PLC performs the necessary data conversions between
the analog signal levels and the numeric values used by the application program.
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5.7.3  Analog Input Processing

The Micro PLC processes analog input channels with a 12-bit successive-approximation A/D
converter. It converts the analog value into a digital count, calculates the %Al value as described
below, then places the result into the configured %Al input reference.

%Al value
0to 32,767

Analog Current or Count
Voltage Input 0 to 4095
- A/D Converter >

Multiply by Gain
then
add Offset

57.3.1 Automatic Conversion of Analog Voltage or Current to Counts

In voltage mode, the Micro PLC first converts the 0 to 10,000mV input signal to a count in the range
of 0 to 4,000. The fixed multiplier for this conversion is 2.5.

In current mode, the Micro PLC first converts the 0 to 20,000pA input signal to a count value in the
range of 0 to 4,000. The fixed multiplier for this conversion is 5. The conversion for both current
modes (0-20mA and 4-20mA) is the same.

5.7.3.2 Automatic Gain and Offset Adjustment for Analog Inputs

The Micro PLC then converts the A/D converter's input count value from the range of 0 to 4000 to a
final %Al input value in the range of 0 to 32,000. It multiplies the count value by a stored gain value
and adds an offset value to get the final analog input ($AI):

(input count X Gain) + Offset = %Al value

The default input gain used for this conversion is 8 (32000 / 4000) and the default offset is 0. These
can be changed as described later. Any calculated value above 32,767 is clamped at that maximum
value. Any calculated value less than 0 is clamped at 0.

5.7.33 Analog Input Conversion Summary

The table below summarizes the conversion of voltage or current inputs to counts and then to %Al
values.

Input Signal Conversion | A/D Converter | Default Gain Default %Al Range
Factor Value Offset
Voltage Mode (0-10,000mV) 2.5 0-4000 counts 8 0 0-32,000
Current Mode (0-20mA) 5 0-4000 counts 8 0 0-32,000
or (4-20mA)

GFK-1645L September 2015 99




Chapter 5. Micro PLCs with 23 Discrete Points and 3 Analog Channels

5.7.4  Analog Output Processing

To generate the analog output signal, the Micro PLC converts the value in the %AQ output reference
into a count value for the 12-bit D/A converter, which then drives the analog output.

oo Analog Current or
reference . . Output count
0,
0 to 32,767 Multiply A)Ag(;/slue by Gain 0 to 4095 DIA Voltage Output
add Offset > Converter >

5741 Automatic Gain and Offset Adjustment for Analog Outputs

The application's %AQ output range of 0 to 32000 corresponds to the D/A converter's output count
range of 0 to 4000. The Micro PLC first multiplies the %AQ value from the program by a gain value
and adds a predefined offset to produce the count value for the D/A converter:

(%AQ X Gain) + Offset = D/A count

Any calculated value that exceeds 4095 (212-1) is clamped at that maximum value. Any calculated
value less than 0 is clamped at 0. The range 0 to 4095 corresponds to %AQ values between 0 and
32,767.

The default output gain used for this conversion is 0.125 (4000 / 32000) and the default offset is 0.
These can be changed as described later.
5.74.2 Automatic Conversion of Counts to Analog Voltage or Current

In voltage mode, the D/A converter then converts the count value in the range of 0 to 4,000 counts to
an analog signal from 0 to 10,000mV. The output voltage gain (ratio) for this conversion is 2.5.

In current mode, the D/A converter converts the count value to an analog signal from 0 to 20,000pA.
The output current gain for this conversion is 5. The conversion for both current modes (0-20mA and
4-20mA) is the same.

574.3 Analog Output Data Conversion Summary

The table below summarizes the conversion of %AQ values to counts and then to voltage or current
levels.

%AQ Range Default Gain, Default | D/A Converter | Conversion Output Signal
%AQ to Counts Offset Range Factor
0- 32,000 0.125 0 0-4,000 counts 2.5 Voltage Mode (0-10,000mV)
0-32,000 0.125 0 0-4,000 counts 5 Current Mode (0-20mA)
or (4-20mA)

100 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 5. Micro PLCs with 23 Discrete Points and 3 Analog Channels

5.7.5 Adjusting the Calibration of Analog Channels

For the 23-point Micro PLCs with analog channels, it is possible to adjust the calibration of the analog
channels as described below. Analog channels on Expansion Units and 10-point Nano PLCs cannot
be recalibrated. A set of default gains and offsets is maintained in the PLC firmware if you want to
restore the original values.

To perform the calibration procedures you will need a precision analog meter (1mV voltage accuracy
and 1pA current accuracy). Do not try the procedures in this section unless you are familiar with the
operation of D/A and A/D converters.

5751 Recalibrating Input Channels

1. Apply areference voltage or current at a low range to the input. (The reference signal must be
measured accurately by a precision analog meter.) Record the value.

2. Forthe channel being calibrated, read the %Al register and record the low value.

Apply a reference voltage or current at a high range to the input. Precisely measure the reference
signal and record the value.
For the channel being calibrated, read the %Al register and record the high value.

5. Store the calculated gain and offset values in RAM or flash memory using SVCREQ functions 34
and 35 as instructed in Chapter 23.

The Micro PLC automatically calculates the calibration gain and offset:

_ Meter,;,, — Meter,,,,

Gain = x DefaultGain
%Al —%Al

High Low
% Al 5, x Gain

Offset = MeterHigh _m

5.7.52 Recalibrating Output Channels

1. Write a low value to the %AQ register.

2. Atthe output, measure the voltage or current using a precision analog meter and record the
value.

3. Write a high value to the %AQ register.
At the output, measure the voltage or current using a precision analog meter and record the
value.

5. Store the calculated gain and offset values in RAM or flash memory using SVCREQ functions 34
and 35 as instructed in Chapter 23.

6. The Micro PLC automatically calculates the calibration gain and offset:

_ %AQHigh _%AQLOW

Meter, Meter,

High —

Gain xDefaultGain

Low

Offset = % AQ,,,, x DefaultGain — Meter,,,,, x Gain
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Chapter 6 VersaMax 28-Point Micro PLCs

This chapter describes the features, specifications, and field wiring of these VersaMax Micro PLCs:

IC200UAA007
IC200UAR028

IC200UDD110
IC200UDD120
IC200UDD212
IC200UDROO5

IC200UDRO06
IC200UDRO10
IC200UDR228

GFK-1645L

28 Point Micro PLC, (16) 120Vac In, (12) 120Vac Out, 120/240Vac Power Supply

28 Point Micro PLC, (16) 120Vac In, (2) Relay Out at 10 Amps, (10) Relay Out at
2 Amps, 120/240Vac Power Supply

28 Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out, 24Vdc Power Supply
28 Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out with ESCP, 24Vdc Power Supply
28 Point Micro PLC, (16) 12Vdc In, (12) 12Vdc Out, 12Vdc Power Supply

28 Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out, 120/240Vac Power

Supply
28 Point Micro PLC, (16) 12Vdc In, (12) Relay Out, 12Vdc Power Supply

28 Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out, 24Vdc Power Supply

28 Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out, 12/24Vdc Power
Supply

September 2015
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6.1

Features of VersaMax 28-Point Micro PLCs
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Supports up to four Expansion Units in any combination.
Four removable screw-down “barrier-style” terminal strips with protective covers.

Two Serial communications ports. Port 1 (RS-232) supports SNP/SNPX slave protocols. Port 2 (RS-
485) supports SNP/ SNPX master and slave, RTU master and slave protocol, and Serial 1/0.

Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch,
and also used for clearing faults when a fatal fault exists.

Time-of-Day Clock.
Two analog potentiometers.

Full-featured programming Instruction Set with floating point math. The application program can
be either Ladder Diagram (LD) or Instruction List (IL) format.

9K words of program memory, 2048 words of registers.
Flash memory (ROM) for non-volatile program storage and for system firmware

Configurable to read configuration at power-up from either RAM or flash memory (ROM). Can also
be configured to read application program from flash at power-up.

Capacitor backs up RAM and the Time-of-Day clock for at least 30 minutes.
Optional lithium battery backup for RAM and real-time clock.
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Input Terminals on Removable
Terminal Strips

Battery Compartment
with Removable Door
Factory-set DIP
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6.1.1  Run/Stop Switch

The Run/Stop switch can be configured as a run/stop switch, a memory protect switch, and used for
clearing faults when a fatal fault exists.

6.1.2  Serial Ports

Port 1 is an RS-232 serial port with an RJ-45 connector. Port 2, located behind a removable door, is
an RS-485 serial port with a standard DB-15 connector. Both ports can be used for programming.
Only one port can be used at a time for programming, but both ports can be used for monitoring at
the same time. Port 1 uses SNP slave protocol. Port 2 is software-configurable for SNP master/slave
or RTU slave operation. CPUs with firmware version 2.02 or later support Modbus RTU Master on port
2. 4-wire and 2-wire RTU are supported. If Port 2 is being used for RTU, it automatically switches to
SNP slave mode if necessary. Port 2 defaults to SNP slave and automatically reverts to SNP slave
when the CPU is in Stop mode, if configured for Serial I/0.

Either port can be software-configured to set up communications between the CPU and various
serial devices. An external device can obtain power from both ports if it requires 100mA or less at
5vdc.

6.1.3 Analog Potentiometers

The two potentiometers on the front of a Micro PLC can be used to adjust the values in analog
registers %AI016 and %AI017. An example use for the potentiometers would be to set threshold
values for use in logical relationships with other inputs/outputs.

6.1.4 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Micro PLC, a terminal assembly and attached field wiring can be separated from the Micro PLC by
removing two screws.

6.1.5 Status LEDs

LEDs on the Micro PLC provide quick visual verification of operating status. In addition to LEDs for
Power, OK, and Run mode, there is an LED for each 1/0 point.
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6.1.6  Backup Battery

The Micro PLC uses a large value capacitor to provide memory retention current to the System/User
RAM and the Time-of-Day clock when the power supply is either not present or not powered up. The
capacitor retains memory contents for at least 30 minutes.

To maintain memory for longer than this, a replaceable battery assembly can be installed in the
battery holder, as described in Chapter 14. The Micro PLC reports the battery state to the PLC Fault
Table and also uses Status Bits %SA011 and %S0014 to indicate the battery state.

6.2 General Specifications for 28-Point VersaMax Micro PLCs

Module Dimensions

Height: 90mm (3.6 inches)
Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Typical Scan Rate

1.1 ms/K for Boolean logic (see Appendix A)

Real Time Clock accuracy (for
Timer contacts and Timer
function blocks)

+0.5%

Time of Day Clock accuracy

+5 sec/day @10°C, +5 sec/day @25°C, and
+11 sec/day @55°C or across full temp. range

Maximum number of slave
devices per network

8 (can be increased with a repeater)

+5Vdc output of Serial Ports

100mA maximum?
100mA maximum#

Serial Port 1, pin 7:
Serial Port 2, pin 5:

Lithium battery (IC200ACC403):

shelf life
installed

Up to 5 years typical at 30 °C, Up to 3 years typical at 55 °C
4 months battery backup time (powered down) minimum at 55 °C

4 Combined port 1 and port 2 total not to exceed 100mA max.
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6.3 High-Speed Counters

VersaMax Micro PLCs with DC inputs can be configured to provide built-in high-speed counter and
pulse operation.

When configured for High-Speed Counter operation, inputs 11 to 18 can be set up as:
* Up to four Type A Counters or

* One Type A and one Type B Counter.

Each counter provides direct processing of rapid pulse signals up to 10kHz for industrial control
applications such as meter proving, turbine flowmeter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The Type B
counter provides an A Quad B counting function.

Models with DC outputs can be configured to provide up to a total of four counter, Pulse Train, or
PWM outputs. Relay outputs cannot be used as Pulse Train or PWM outputs.
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6.4 IC200UAA007
28-Point Micro PLC, (16) 120Vac In, (12) 120Vac Out, 120/240Vac

Power Supply

VersaMax Micro PLC model IC200UAAQ07 accepts sixteen AC inputs and provides twelve AC outputs.
It uses 100Vac to 240Vac nominal input power for PLC operation.

This module does not provide High-Speed Counter, PWM or Pulse Train operation.

6.4.1 Inputs

The sixteen 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an
AC power source: they cannot be used with a DC power source.

Inputs are compatible with a wide range of input devices, such as pushbuttons, limit switches, and
electronic proximity switches. Power to operate the field devices must be supplied.

6.4.2 AC Outputs

The 120/240Vac, 0.5 Amp triac outputs are provided in isolated groups. The commons are not tied
together inside the module. This allows each group to be used on different phases of the AC supply or
to be powered from the same supply. Each group is protected with a replaceable 3.15 amp fuse for
its common. Also, an RC snubber is provided for each output to protect against transient electrical
noise on the power line.

AC power to operate loads connected to outputs must be supplied from an external source.

This module provides a high degree of inrush current (10x the rated current) which makes the
outputs suitable for controlling many types of inductive and incandescent loads.
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6.4.3  Micro PLC IC200UAA007 Specifications

Weight 600 grams (1.32 Ibs.)
Inputs 16 AC inputs
Outputs 12 AC outputs
High-Speed Counters None

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50-5% to 60 +5% Hz

Hold-up 10mS at 85-100Vac, 20mS at 100-264Vac

Inrush Time 2mS for 40 Amp

Inrush Current 30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac
Input Current 0.10 Amp typical at 100Vac, 0.06 Amp typical at 200Vac
Input Power Supply Rating 16 VA

AC Input Specifications

Points/Common 4(11-14) and (15-18)

Rated Load Voltage 85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage 132V rms, 50/60 Hz

Input Current 8 mA rms (100Vac, 60 Hz)

Voltage ON: minimum 80V rms, 4.5 mA rms, OFF: maximum 30V rms, 2 mA rms
Response Time OFF to ON: maximum 25 ms, ON to OFF: maximum 30 ms
Isolation 1500V rms field side to logic side, 500V rms between groups
AC Output Specifications

Rated Load Voltage 100 -15% to 240 +10%Vac, 50 -5% to 60 +5% Hz

Maximum Resistive Load Current | 0.5 Amp per point

Maximum UL Pilot Duty Rating 0.5 Amp per point at 240Vac
0.6 Amp maximum on C1 and C3
1.2 Amps maximum on C2 and C4

Maximum Inrush Current 5A (1 period)/point, 10A (1 period)/common

Maximum voltage drop when ON | 1.5 V RMS

Maximum leak current when OFF [ 1.8 mA RMS (115Vac), 3.5 mA RMS (230Vac)

Response Time (Maximum) OFFto ON: 1ms, ON to OFF: 1/2 cycle + 1 ms

Isolation 1500V RMS field side to logic side, 500V RMS between groups
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6.44  Wiring Diagram IC200UAA007
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6.5 [IC200UARO28
28-Point Micro PLC, (16) 120Vac In, (2/10) Relay Out,

120/240Vac Power Supply

VersaMax Micro PLC model IC200UAR028 accepts sixteen AC inputs and provides two relay outputs
at 10 Amps and ten relay outputs at 2 Amps. It uses 100Vac to 240Vac nominal input power for PLC
operation.

This module does not provide High-Speed Counter, PNM or Pulse Train operation.

6.5.1 Inputs

The sixteen 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an
AC power source: they cannot be used with a DC power source.

Inputs are compatible with a wide range of input devices, such as pushbuttons, limit switches, and
electronic proximity switches. Power to operate the field devices must be supplied.

6.5.2 Relay Outputs

The Micro PLC's relay outputs can control a wide range of load devices such as motor starters,
solenoids, and indicators. The switching capacity of each of these circuits is 2 amps. An external
source of AC or DC power must be supplied to operate field devices.
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6.5.3  Micro PLC IC200UAR028 Specifications

Weight 600 grams (1.32 Ibs.)

Inputs 16 AC inputs

Outputs 2 relay outputs at 10 Amps and 10 relay outputs at 2 Amps

High-Speed Counters

None

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10mS at 85-100Vac, 20mS at 100-264Vac
Inrush Time 2mS for 40 Amp

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Input Current

0.10 Amp typical at 100Vac, 0.06 Amp typical at 200Vac

Input Power Supply Rating

16 VA

AC Input Specifications

Points/Common

4(11-14) and (I5-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80V rms, 4.5 mA rms, OFF: maximum 30V rms, 2 mA rms

Response Time

OFF to ON: maximum 25 ms, ON to OFF: maximum 30 ms

Isolation

1500V rms field side to logic side, 500V rms between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac 10 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac 10 amps at24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle 14 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 % 108 mechanical operations

Contact Life: Electrical Voltage

Current: Current: Lamp Typical Operations
Resistive and Solenoid 100,000
2.0A 0.6A 100,000
10.0A 4.0A 200,000
4.0A 1.0A
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6.5.4  Wiring Diagram IC200UARO28
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Outputs Q 1 - Q 10 are rated at 2.0 Amps each. Outputs Q 11 and Q 12 are rated at 10.0 Amps each.
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66 [C200UDD110
28-Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out,
24Vdc Power Supply

VersaMax Micro PLC model IC200UDD110 accepts sixteen DC inputs and provides twelve 24Vdc
outputs. It uses +24Vdc nominal input power for PLC operation.

6.6.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

6.6.2 DC Inputs

The module has sixteen configurable DC inputs that can be used as positive or negative logic
standard inputs. As standard inputs, they are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches. Eight of the inputs can be used for
High-Speed Counter inputs.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

6.6.3  Transistor Outputs

The module provides twelve transistor output circuits that can be used to switch devices like valves,
lamps or contactors. External fusing should be provided to protect the outputs. Fast fuses are
recommended.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Some outputs can be used as pulse train or pulse width modulation (PWM) outputs.

All outputs are isolated between field and logic and are switching positive voltage. The outputs have
one common incoming supply (VC) and one common ground (COM). The outputs are able to drive
high inrush currents (8 times the rated current) and are protected against negative voltage pulses.
This makes it possible to switch lamps and inductive loads.
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6.6.4 Micro PLC IC200UDD110 Specifications

Weight 460 grams (1.01 Ibs.)

Inputs Sixteen 24Vdc positive logic inputs in four groups of four

Outputs Twelve transistor outputs, 24Vdc. Outputs are grouped in two groups with

separated incoming supply. Each group contains 4 outputs with a
maximum load of 0.5A and 2 outputs with a maximum load of 1A

High-Speed Counters

Up to four Type A or one Type A and one Type B

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 19.2Vdc to 30Vdc
Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc (24Vdc +10% / -43% input at V1,C1)

Maximum Load Current

1.0A per point (Q1, Q2, 011, Q12) at 24Vdc at 100% ON duration
0.75A per point (Q3 - Q10) at 24Vdc at 100 % ON duration
0.5A per point (Q3 - Q10) at 12Vdc at 100 % ON duration

Maximum Inrush Current

01,02,015,016: 1A, 03-013: 0.7A

Output Voltage Drop

0.3V maximum

OFF state leakage current

100pA maximum

Response Time

OFF to ON, ON to OFF 0.1ms maximum (24Vdc, 0.2A)

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between groups

Fuse

Outputs should be fused externally. Otherwise, a load short can damage

the module output transistor, which is not user replaceable.

High-Speed Counter Input / PWM and Pulse Train Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers 16bits
Outputs
Load Voltage Q1-Q4: 12/24vdc

Maximum Pulse/PWM Freguency

5kHz

Types available

Up to four HSC, PT, and/or PWM outputs
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6.6.5 Wiring Diagram IC200UDD110
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6.7 1C200UDD120
28-Point Micro PLC, (16) 24Vdc In, (12) 24Vdc Out with ESCP,
24Vdc Power Supply

VersaMax Micro PLC model IC220UDD120 accepts sixteen DC inputs and provide twelve 24Vdc
outputs. The outputs have electronic short-circuit protection. The module uses +24Vdc nominal input
power for PLC operation.

6.7.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

6.7.2 DC Inputs

The module’s sixteen configurable DC inputs can be used as positive or negative logic standard
inputs. Eight of these inputs can be used for High-Speed Counter inputs.

When used as standard inputs, they are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

6.7.3  Transistor Outputs

The twelve transistor outputs can be configured as regular outputs or as outputs controlled by the
High-Speed Counters. Some outputs can be used as pulse train or pulse width modulation (PWM)
outputs.

The output circuits can be used to switch devices like valves, lamps or contactors.
Outputs require no fusing, they provide electronic short-circuit protection.
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6.7.4  Micro PLC IC200UDD120 Specifications

Weight 460 grams (1.01 Ibs.)

Inputs Sixteen 24Vdc positive logic inputs in four groups of four

Outputs Twelve transistor outputs, 24Vdc. Outputs are grouped in two groups

with separated incoming supply. Each group contains 4 outputs with
a maximum load of 0.5A and 2 outputs with a maximum load of 1A.

High-Speed Counters

Four Type A or One Type A and One Type B

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 19.2Vdc to 30Vdc
Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications

Voltage Range

Q1-012:12/24Vdc +10%, -15%

External Power Supply (for supplying
power to the V terminal)

12/24V -10%, +20%

Maximum Load Current

Q1 and Q2: 1A per point, Q3 - Q12: 0.7A per point

Minimum Switching Current

10mA

Maximum Inrush Current

Q1,02,011,Q12: 8A for 20ms, 1 pulse, Q3-Q10: 4A for 20ms, 1 pulse

Output Voltage Drop

0Q1-Q12: 0.3V maximum

OFF state leakage current

0.1mA

Response Time

OFF to ON, ON to OFF: 0.05mS maximum @ 24Vdc

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between
groups

Fuse

Not required

Under-voltage shutdown

Q1-0Q12: 5V minimum, 8V maximum

DC short circuit current

Q1 -012:0.7A minimum, 2A maximum

Peak short circuit current

4A maximum

Delay time of peak short circuit current

100pS

Delay time of current limit

100uS
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High-Speed Counter Input / PWM and Pulse Train Output Specifications

Maximum Counter Frequency 10kHz

Input Voltage ON: 15V, OFF: 5V

Count Pulse Width 20% to 80% duty cycle at 10kHz

Count Registers 16bits

Outputs

Load Voltage Q1-Q4: 12/24Vdc

Maximum Pulse/PWM Frequency 5kHz

Types available Up to four HSC, PT, and/or PWM outputs

6.7.5 Wiring Diagram IC200UDD120
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6.8 [1C200UDD212
28-Point Micro PLC, (16) 12Vdc In, (12) 12Vdc Out,
12Vdc Power Supply

VersaMax Micro PLC model IC200UDD212 accepts sixteen 12Vdc inputs and provides twelve DC
transistor outputs. It uses +12Vdc nominal input power for PLC operation.

6.8.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 12Vdc. The 12Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 12Vdc voltage level (see power supply specifications for inrush requirements).

6.8.2 DC Inputs

Sixteen configurable DC inputs can be used as positive or negative logic standard inputs. Eight of the
inputs can be configured as four Type A Counters or one Type A and one Type B Counter. When used
as standard inputs, they are compatible with a wide range of input devices, such as pushbuttons,
limit switches, and electronic proximity switches.

The Micro PLC's +12Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

6.8.3  Transistor Outputs

Micro PLC IC200UDD212 has twelve transistor outputs (Q1 to Q12) with maximum output load of 0.7A
per output.

All outputs are isolated between field and logic and are switching positive voltage.

The output circuits can be used to switch devices like valves, lamps or contactors. External fusing
should be provided to protect the outputs. Fast fuses are recommended.

The outputs can be configured as regular outputs or as outputs controlled by the High-Speed
Counters. Some outputs can be used as pulse train or pulse width modulation (PWM) outputs.

Each group of 6 outputs has one common incoming supply (V1, V2) and one common ground (C1,
C2). The outputs are able to drive high inrush currents (8 times the rated current) and are protected
against negative voltage pulses. This makes it possible to switch lamps and inductive loads.
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6.8.4 Micro PLC IC200UDD212 Specifications

Weight 460 grams (1.01 Ibs.)

Inputs Sixteen 12Vdc positive logic inputs in four groups of four

Outputs Twelve transistor outputs, 12Vdc. Outputs are grouped in two groups with

separated incoming supply. Each group contains 4 outputs with a maximum
load of 0.5A and 2 outputs with a maximum load of 1A.

High-Speed Counters

Up to four Type A or one Type A and one Type B

+12Vdc Output Power Supply)

200mA maximum (for input circuits and user devices

DC Power Specifications

Range 9.6Vdc to 15Vdc
Hold-up 3.0mS

Inrush Current 9.6A typical at 12Vdc
Inrush Time 200mS typical

Input Current 480mA typical at 12Vdc
Input Power Supply Rating 8W

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC

Input Current 9.0mA typical

Input Resistance 1.3 kO

Input Threshold Voltage ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100pus as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications

Voltage Range

12Vdc (+20%, -20%)

Maximum Load

0.7A per point (Q1 - Q12) at 24Vdc at 100 % ON duration, 4A per common

Maximum Inrush Current

4A for 20mS

Output Voltage Drop

0.3V maximum

OFF state leakage

0.1mA maximum

Response OFF to ON: 0.1mS maximum (12Vdc), ON to OFF 0.1mS maximum (12Vdc)
Isolation Voltage 1500V RMS between field side and logic side, 500V RMS between groups
Fuse Outputs should be fused externally. Otherwise, a load short can damage the

module output transistor, which is not user replaceable.

High-Speed Counter Input / PWM

& Pulse-Train Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage ON: 9V, OFF: 2.5V

Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16bits

Outputs

Load Voltage 01-04: 12Vvdc

Maximum Pulse/PWM Frequency | 5kHz

Types available

Up to four HSC, PT, and/or PWM outputs
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6.8.5 Wiring Diagram IC200UDD212
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69 IC200UDROOS
28-Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC IC200UDR0O5 accepts sixteen DC inputs and provides one 24Vdc output and
eleven normally-open 2 Amp relay outputs. It uses 100Vac to 240Vac nominal input power for PLC
operation.

6.9.1 DC Inputs

The sixteen configurable DC inputs can be used as positive or negative logic standard inputs,
including up to four High-Speed Counter inputs. Inputs are compatible with a wide range of devices,
such as pushbuttons, limit switches, and electronic proximity switches. The module provides +24Vdc
output power for field devices, up to 200mA maximum.

6.9.2 DC Output (Q1)

The DC output circuit (Q1) can be configured to be a standard, High-Speed Counter, pulse train, or
PWM output.

6.9.3 Relay Outputs (Q2 - Q12)

The module has eleven Form A relay outputs (SPST-single pole single throw). The normally-open relay
outputs can control a wide range of load devices such as motor starters, solenoids, and indicators.
The switching capacity of each of these circuits is 2 amps. An external source of AC or DC power
must be supplied to operate field devices.

The relay outputs can be configured as up to three High-Speed Counter outputs. Relay outputs
cannot be used as Pulse Train or PWM outputs.
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6.9.4 Micro PLC IC200UDROO0S Specifications

Weight 580 grams (1.28lbs)

Inputs Sixteen 24Vdc positive/negative logic input circuits

Outputs Eleven normally open 2 amp relay circuits and One DC Output (Q1)

High-Speed Counters

Up to four Type A or one Type A and one Type B

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

AC Power Specifications

Range 100 -15% to 240 +10%Vac
Frequency 50 -5% to 60 +5% Hz
Hold-up 10mS at 85 to 100Vac, 20mS at 100 to 265Vac

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Inrush Time

2 ms for 40Amp

Input Current

0.20 Amp typical at 200Vac, 0.10 Amp typical at 100Vac

Input Power Supply Rating 26 VA

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications
Output logic Positive Logic
Operating Voltage 24Vdc / 12vdc / 5vdc
Voltage Range 24Vdc, +20%, -80%
Maximum UL Pilot Duty Rating 0.75A at 24Vdc
Maximum Resistive Load Rating | 0.75A at 24Vdc

0.5A at 12Vdc

0.25A at 5Vdc

Output Voltage Drop

0.3Vdc maximum

Response

ON: 0.1ms maximum (24Vdc, 0.2A), OFF: 0.1ms maximum (24Vdc, 0.2A)

OFF state leakage

0.ImA maximum

Isolation 1500Vac between field side and logic side, 500Vac between groups

Fuse Output should be fused externally. Otherwise, a load short can damage the
module output transistor, which is not user replaceable.
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Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive
2.0A

Current: Lamp and Solenoid
0.6A

Typical Operations
200,000

High-Speed Counter / PWM and Pulse Train Output Specifications

Maximum Counter Frequency

10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers

16bits

Outputs

Type available

Up to four HSC outputs or three HSC outputs plus one PT or PWM output.

Load Voltage

Q1: 5/12/24V, Q2-Q4: See relay output specifications

Maximum Pulse/PWM Frequency

5kHz (Q1 only)

6.9.5 Wiring Diagram
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6.10 IC200UDRO0O06
28-Point Micro PLC, (16) 12Vdc In, (12) Relay Out,
12Vdc Power Supply

VersaMax Micro PLC IC200UDR006 accepts sixteen 12Vdc inputs and provides twelve normally-open
2 Amp relay outputs. It uses +12Vdc nominal input power.

6.10.1 DC Power

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 12Vdc. The 12Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 12Vdc voltage level (see power supply specifications for inrush requirements).

6.10.2 Inputs

The sixteen configurable 12Vdc inputs can be used as positive or negative logic standard inputs or
High-Speed Counter inputs. Inputs are compatible with a wide range of devices such as pushbuttons,
limit switches, and electronic proximity switches.

The Micro PLC's +12Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

6.10.3 Relay Outputs (Q1 - Q12)

The module’s twelve Form A relay outputs (SPST-single pole single throw) can be configured as
normal or High-Speed Counter outputs. Relay outputs cannot be used as Pulse Train or PWM outputs.
The 12 normally-open relay outputs can control many types of devices such as motor starters,
solenoids, and indicators. The switching capacity of each of these circuits is 2 amps. An external
source of AC or DC power must be supplied for field devices.
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6.10.4 Micro PLC IC200UDROO06 Specifications

Weight 500 grams (1.10 Ibs.)
Inputs Sixteen 12Vdc positive/negative logic input circuits
Outputs Twelve normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B

+12Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 9.6Vdc - 15Vdc
Hold-up 3.0mS

Inrush Current 9.6A typical at 12Vdc
Inrush Time 200mS typical

Input Current 480mA typical at 12Vdc
Input Power Supply Rating 8W

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC
Input Current 9.0mA typical

Input Impedance 1.3 kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable) as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive | Current: Lamp and Solenoid | Typical Operations

2A 0.6A 200,000
High-Speed Counter Input / PWM and Pulse Train Output Specifications
Maximum Counter Frequency 10kHz
Input Voltage ON: 9V, OFF: 2.5V
Count Pulse Width 20% to 80% duty cycle at 10kHz
Count Registers 16 bits
Outputs
Available Pulse Outputs None
Load Voltage Refer to relay specifications
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6.10.5 Wiring Diagram IC200UDR0O06
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6.11 [IC200UDRO10
28-Point Micro PLC, (16) 24Vdc In, (1) 24Vdc Out, (11) Relay Out,
24Vdc PS
IC200UDR228
28-Point Micro PLC, (16) 24 VC In, (1) 24Vdc Out, (11) Relay Out,
12/24Vdc PS

VersaMax Micro PLCs IC200UDR010 and IC200UDR228 accept sixteen DC inputs and provide one DC
output and eleven normally-open 2 Amp relay outputs. The only differences between these modules
are their power supplies and the output current rating of their Q1 DC output. Micro-28 IC200UDR010
uses +24Vdc nominal input power, and provides a 450mA, 24Vdc output. Micro-28 IC200UDR228
uses +12/24Vdc nominal input power, and provides a 100mA, 24Vdc output.

6.11.1 DC Power

The DC power supply requires more current at startup voltage (approximately 4Vdc) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains nominal DC power. The power source for the
PLC must have enough transient current capability to support the inrush current of the power supply
and to maintain an adequateVdc voltage level (see specifications for inrush requirements).

6.11.2 DC Inputs

The sixteen configurable DC inputs can be used as positive or negative logic standard inputs or up to
three High-Speed Counter inputs. Inputs are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 7.5 mA per input. The combination of input circuit current and external device current must not
exceed 200 mA.

6.11.3 DC Output (Q1)

The DC output circuit (Q1) can be configured to be a standard, High-Speed Counter, pulse train, or
PWM output.

6.11.4 Relay Outputs (Q2 - Q12)

Eleven Form A relay outputs (SPST-single pole single throw) can control a wide range of load devices
such as motor starters, solenoids, and indicators. The switching capacity of each of these circuits is 2
amps. An external source of AC or DC power must be supplied to operate field devices. Relay outputs
cannot be used as Pulse Train or PWM outputs.
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6.11.5 Micro PLC IC200UDRO010, IC200UDR228 Specifications

Weight 500 grams (1.10 Ibs.)
Inputs Sixteen 24Vdc positive/negative logic input circuits
Outputs Eleven normally-open 2 amp relay circuits and One DC Output (Q1)

High-Speed Counters

Up to four Type A or one Type A and one Type B

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

Thermal Derating

IC200UDR010: none. IC200UDR228: no derating to 45 degrees C. Above 45
degrees C, number of points on at the same time must not exceed 50%.

DC Power Specifications

Range IC200UDRO010: 24Vdc -20%, +25%
IC200UDR228: 9.2 to 30Vdc
Hold-up IC200UDR010: 10ms at 19.2Vdc

IC200UDR028: 5ms

Inrush Current

IC200UDR010: 1 Amp maximum at 30Vdc
IC200UDR228: 13 Amps at 12Vdc, 27 Amps at 24Vdc

Inrush Time

10mS for1 A

Input Current

IC200UDR010: 0.30 Amp typical at 24Vdc
IC200URD228: 1.1 Amp typical at 12Vdc; 0.55 Amp typical at 24Vdc

Input Power Supply Rating

8W

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications
Output logic Positive Logic
Operating Voltage IC200UDR010: 24Vdc / 12vdc / 5Vdc; IC200UDR228: 24Vdc / 12Vdc

Voltage Range

IC200UDRO010: 24Vdc, +20%, -80%; IC200UDR228: 23.5 - 24.5Vdc

Output Current

IC200UDROQ10: 450mA; IC200UDR228: 100mA

Maximum UL Pilot Duty Rating

0.75A at 24Vdc

Maximum Resistive Load Rating

0.75A at 24Vdc; 0.5A at 12Vdc; 0.25A at 5Vdc

Output Voltage Drop

0.3Vdc maximum

Response

ON: 0.1ms maximum (24Vdc, 0.2A), OFF: 0.1ms maximum (24Vdc, 0.2A)

OFF state leakage

0.1mA maximum

Isolation 1500Vac between field side and logic side, 500Vac between groups

Fuse Output should be fused externally. Otherwise, a load short can damage the
module output transistor, which is not user replaceable.
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Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage Current: Current: Lamp and Solenoid Typical Operations
240Vac, 120Vac, 24Vdc Resistive 0.6A 200,000
2A
High-Speed Counter Input / PWM and Pulse-Train Output Specifications
Maximum Counter Frequency 10kHz

Input Voltage

ON: 15V, OFF: 5V

Count Pulse Width

20% to 80% duty cycle at 10kHz

Count Registers

16bits

Outputs

Load Voltage

Q1: IC200UDRO10 = 5/12/24V; IC200UDR228 = 12/24V
Q2-Q4: See Relay output specifications

Maximum Pulse/PWM Frequency

(Q1 only) 5kHz

Types available

Up to four HSC outputs or three HSC outputs plus one PT/PWM output.

6.11.6 Wiring Diagram

r
|

-

IC200UDRO10, IC200UDR228

T
I8
|
|
|

110

BESEEEEERIEE RN

=

SHEEEBREE

@@é @

24V, 450mA
Power Output

100mA Power Output
On UDR228

ERIAE]

PEIPOCEICIE
SIVE i B |

T

@@@

Isn
ESE]

[3Sn4]
ERE]
ESIE]

- |N [ GND
— — == (g — - -
o o o
ubroos |2
100/240VAC L2 SIS UUUU
UDRO010 24VDC Q
UDR228 *DC Power AC or DC Power Sources AC or DC
12/24VDC Source Power Source

130

VersaMax* Micro PLCs and Nano PLCs User's Manual

GFK-1645L




Chapter 6. VersaMax 28-Point Micro PLCs

GFK-1645L September 2015 131



Chapter 7 VersaMax 40-Point Micro/Micro PLUS PLCs

This chapter describes the features, specifications, and field wiring for 40-point VersaMax Micro and
VersaMax Micro PLUS PLCs.

IC200UDDO040
IC200UDD240

IC200UDRO40
IC200UDR140
IC200UDR440

40 Point Micro PLC, (24) 24Vdc In, (16) 24Vdc Out (Source), 24Vdc Power Supply

40 Point Micro PLC, (24) 24Vdc In, (12) 24Vdc Out with ESCP, (4) 24V LCDC Out, 24Vdc
Power Supply

40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 24Vdc Power Supply
40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 120/240Vac Power Supply
40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out, 12/24Vdc Power Supply

Note: Firmware releases 4.00 and later require a Micro PLUS CPU, which has enhanced
memory. Firmware versions 4.00 cannot be used with the earlier hardware versions.

e Micro and Micro PLUS PLCs support the same user logic memory size.
e The specifications given in this chapter for Micro PLCs also apply to Micro PLUS PLCs.
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7.1

Features of VersaMax 40-Point Micro PLCs
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Supports up to four Expansion Units in any combination.
Removable screw-down “barrier-style” terminal strips with protective covers.

Built-in serial communications port supports SNP/ SNPX master and slave, Modbus RTU master
and slave, and Serial 1/0.

Removable Memory Pack Module available.
Optional Port 2.

Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch,
and also used for clearing faults when a fatal fault exists.

Resettable calendar clock.

Full-featured programming Instruction Set with floating point math. The application program can
be either Ladder Diagram (LD) or Instruction List (IL) format.

24K words of program memory, 32K words of registers.
Flash memory (ROM) for non-volatile program storage and for system firmware.

Configurable to read configuration and application program at power-up from either RAM or
flash memory (ROM).

Capacitor backs up RAM and the Time-of-Day clock for at least 30 minutes at 25 degrees C
Optional lithium battery backup for RAM and real-time clock.

Enhanced High-Speed Counter / Pulse Train commands for Jogging, Blending, and Homing, plus
configurable 32-bit Counters /PTO/ and 32-bit function blocks.
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Input Terminals on Removable
Terminal Strips
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7.1.1  Run/Stop Switch

The Run/Stop switch can be configured as a run/stop switch or a memory protect switch, and used
for clearing faults when a fatal fault exists.

712 Ports
Port 1 is a built-in RS-232 serial port with an RJ-45 connector.

A second port can be added to a 40-Point Micro PLC using one of the port Option Modules described
in Chapter 14. If a second port is installed, both ports can be used for programming. Only one port
can be used at a time for programming, but both ports can be used for monitoring at the same time.

Port 1 and the optional Port 2 are individually-configurable for SNP master/slave, RTU master/slave,
and Serial 1/0 protocols. Both 4-wire and 2-wire RTU are supported when the RS-485 Port Option
module is installed as port 2. Port 2 does not support hardware flow control. When either port is
being used for RTU slave, it automatically switches to SNP slave mode when that port is being used
by the programmer. If a port is configured for Serial I/0, RTU Master, or SNP Master operation, that
port defaults to SNP slave and automatically reverts to SNP slave when the CPU is in Stop mode.

Either port can be software-configured to set up communications between the CPU and various
serial devices. An external device can obtain power from the port if it requires 200mA or less at 5Vdc.

7.1.3  Analog Inputs

The RS232 Option Module (IC200USB001) or the RS485 Option Module (IC200USB002) can provide
two 0-10V analog inputs. See Chapter 14 for more information about option modules. The two inputs
can be used to adjust the values in analog registers %AI016 (input 1) and %AI017 (input 2). An
example use for the analog inputs would be to set threshold values for use in logical relationships
with other inputs/outputs.

7.1.4  Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Micro PLC, a terminal assembly and attached field wiring can be separated from the Micro PLC by
removing two screws.
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7.1.5 Status LEDs

LEDs on the Micro PLC provide quick visual verification of operating status. In addition to LEDs for
Power, OK, and Run mode, there is an LED for each 1/O point.

7.1.6  Backup Battery

The Micro PLC uses a large value capacitor to provide memory retention current to the System/User
RAM and the Time-of-Day clock when the power supply is either not present or not powered up. The
capacitor retains memory contents for at least 30 minutes.

To maintain memory for longer than this, a replaceable battery assembly can be installed in the
battery holder, as described in Chapter 15. The Micro PLC reports the battery state to the PLC Fault
Table and also uses Status Bits %SA011 and %S0014 to indicate the battery state.
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7.2 General Specifications of 40-Point VersaMax Micro PLCs

Module Dimensions

Height: 90mm (3.6 inches), Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Typical Scan Rate

1.7 ms/K for Boolean logic (see Appendix A)

Real Time Clock accuracy (for Timer
contacts and Timer function blocks)

+0.5%

Time-of-Day Clock accuracy

+5 sec/day @10°C, 5 sec/day @25°C, and
+11 sec/day @ 55°C or across full temperature range

Maximum number of slave devices per
RS-485 network

8 (can be increased with a repeater)

+24Vdc Output Power Supply
(for input circuits and user devices)

435mA maximum

+5Vdc output of Serial Ports

200mA per port, 400mA total for both ports, maximum
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7.3 High-Speed Counters

VersaMax 40-Point Micro PLCs can be configured to provide built-in High-Speed Counter and pulse
operation. When configured for High-Speed Counter operation, inputs 11 to 18 can be set up as:

*= Up to four Type A Counters or
* One Type A and one Type B Counter or
* Upto four Type A_32 Counters or

* One Type A and one Type B_32 Counter

Each counter provides direct processing of rapid pulse signals up to 100kHz for industrial control
applications such as meter proving, turbine flow meter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

See Chapter 18 for information about High-Speed Counter operation.
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74 IC200UDDO040
40-Point Micro PLC, (24) 24Vdc In, (12) 24Vdc Out with ESCP,

(4) LCDC Out, 24Vdc Power Supply

VersaMax Micro PLC IC200UDDO040 accepts twenty-four DC inputs and provides twelve 24V ESCP
outputs and four 24Vdc low current outputs. It uses +24Vdc nominal input power for PLC operation.

74.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

742 DC Inputs

The twenty-four configurable DC inputs can be used as positive or negative logic standard inputs.
Eight of these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they
are compatible with a wide range of input devices, such as pushbuttons, limit switches, and
electronic proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435 mA.

743 DC Outputs

Outputs 1 - 4 can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping. All standard outputs are all source-type. Outputs can
be used to switch devices like valves, lamps or contactors.

Outputs 5 - 16 provide Electronic Short-Circuit Protection.
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7.44  Micro PLC IC200UDDO040 Specifications
Inputs Twenty-four 24Vdc positive or negative logic inputs
Outputs Sixteen 24Vdc outputs. Outputs 5-16 with ESCP

High-Speed Counters

Up to four Type A or one Type A and one Type B, or
four Type A_32, or one Type A_32 and one Type B_32

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15, 17: 8mA typical; other inputs 4.8mA typical

Input Impedance

11,13, 15,17: 2.7 kQ; other inputs: 4.7kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12vdc / 24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q4) at 24Vdc at 100 % ON duration
0.7A per point (Q5 - Q16) at 24Vdc at 100 % ON duration

Minimum Switching Current

10mA

Maximum Inrush Current

Q1-Q4: 2A for 20ms, 1 pulse
Q5-Q16: 4A for 20ms, 1 pulse

Output Voltage Drop

0.3V maximum

OFF state leakage current

0.1mA maximum

Response Time

OFF to ON, ON to OFF: 1 ms maximum (24Vdc)

Isolation Voltage

1500V RMS between field side and logic side
500V RMS between groups

Fuse

None, outputs 5-16 are ESCP protected

Under-voltage shutdown

Q5 - Q16: 5V minimum, 8V maximum

DC short circuit current

Q1 - Q4: 5A maximum
Q5-016: 0.7A maximum ESCP

Peak short circuit current

Q5 - Q16:4A maximum

Delay time of peak short circuit current

100 pS
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Delay time of current limit |

100 pS

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage

ON: 18V, OFF: 5V

Count Pulse Width

20% to 80% of duty cycle at 100kHz

Count Registers 16/32 bits
Outputs
Load Voltage 12/24Vdc

Maximum Pulse/Pulse Train with
Ramping/PWM Frequency

PWM and PTO: 65kHz
Pulse Train with Ramping: 65kHz

Types available

Up to four HSC, PTO, PTO with Ramping and/or PWM outputs

7.4.5  Wiring Diagram, IC200UDD040
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24VDC
Power
Source

GND Q1 to Q4: 0.5Amp Q510 Q16: 0.7 Amp ESCP
COM1: 2 Amps COM2: 5 Amps

* 435mA maximum, shared by external devices and internal inputs.
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75 1C200UDD240
40 Point Micro PLC, (24) 24Vdc In, (16) 24Vdc Out (Sink),
24Vdc Power Supply

VersaMax Micro PLC IC200UDD240 accepts twenty-four DC inputs and provides sixteen DC outputs.
It uses +24Vdc nominal input power for PLC operation.

7.5.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

752 DC Inputs

Twenty-four configurable DC inputs can be used as positive or negative logic standard inputs. Eight
of these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at

about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

7.53 DC Outputs

Micro PLC IC200UDD240 has 16 Sink-type DC outputs. All outputs are isolated between field and logic
and are switching positive voltage. The outputs have one common incoming supply (VC) and one
common ground (COM). The outputs are able to drive high inrush currents (8 times the rated current)
and are protected against negative voltage pulses. This makes it possible to switch lamps and
inductive loads.

DC outputs can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping.
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7.5.4  Micro PLC IC200UDD240 Specifications
Inputs Twenty-four 24Vdc positive or negative logic inputs
Outputs Sixteen transistor outputs, 24Vdc.

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32,
or one Type A_32 and one Type B_32

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc 11,13, 15, 17: 8mA typical; other inputs 4.8mA typical
Input Impedance 11,13, 15,17: 2.7 kQ; other inputs: 4.7kQ
Input Threshold Voltage ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q24) at 24Vdc

Minimum Switching Current 10mA

Maximum Inrush Current Q1-Q16: 2A for 20ms, 1 pulse
Output Voltage Drop Q1-Q1le6: 0.3Vdc

OFF state leakage current 0.1mA

Response Time

OFF to ON, ON to OFF: 1 mS maximum @ 24Vdc

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between groups

Fuses

None

Under-voltage shutdown

Q1 -Q16: 5V minimum, 8V maximum

DC short circuit current

Q1 -0Q16:0.7A minimum, 2A maximum

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage ON: 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz
Count Registers 16/32 bits

Outputs

Load Voltage 12/24Vdc

Maximum Pulse/PWM
Frequency

PWM and PTO: 65kHz
Pulse Train with Ramping: 65kHz

Types available

Up to four HSC, PTO, PTO with Ramping and/or PWM outputs
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7.5.5  Wiring Diagram, IC200UDD240

______________________

24VDC, 435mA
Power Output *

@®@@@@®@@@®

* 435mA maximum,
shared by external
devices and
internal inputs.

GND
24VDC
Power
Source
Q1 to Q4: 0.5Amp Q5o Q16: 0.5 Amp
COM1: 2 Amps COM2: 5 Amps
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76 IC200UDRO0O40
40 Point Micro PLC, (24) 24Vdc In, (16) Relay Out,
24Vdc Power Supply
IC200UDR140
40 Point Micro PLC, (24) 24VdCc In, (16) Relay Out,
120/240Vac Power Supply
IC200UDR440
40 Point Micro PLC, (24) 24VdCc In, (16) Relay Out,
12/24Vdc Power Supply

VersaMax Micro PLCs IC200UDR040, IC200UDR140, and IC200UDR440 each accept twenty-four DC
inputs and provide sixteen normally-open 2 Amp relay outputs.

IC200UDRO40 uses +24Vdc nominal input power for PLC operation.

IC200UDR140 uses 100Vac to 240Vac nominal input power for PLC operation.

IC200UDR440 uses +12/24Vdc nominal input power for PLC operation.

7.6.1  DC Inputs

Twenty-four configurable DC inputs can be used as positive or negative logic standard inputs. Eight
of these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

7.6.2  Relay Outputs

The sixteen normally-open Form A relay outputs (SPST-single pole single throw) can control many
types of load devices such as motor starters, solenoids, and indicators. The switching capacity of
each of these circuits is 2 amps. An external source of AC or DC power must be supplied to operate
field devices.

The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used as
Pulse Train or PWM outputs.
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7.6.3  Micro PLC IC200UDR040, IC200UDR140, IC200UDR440 Specifications

Inputs

Twenty-four 24Vdc positive/negative logic input circuits

Outputs

Sixteen normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32, or

one Type A_32 and one Type B_32

+24Vdc Output Power Supply

435mA maximum (for input circuits and user devices)

+5Vdc output of Serial Port

Serial Port 1, pin 7: 100mA maximum

Power Supply Specifications

Range IC200UDRO040, IC200UDR440: 19.2Vdc to 30Vdc
IC200UDR140: 100 -15% to 240 +10%Vac

Frequency IC200UDR140: 50 -5% to 60 +5% Hz

Hold-up IC200UDR040, IC200UDR440:10mS at 19.2Vdc

IC200UDR140: 10mS at 85 to 100Vac, 20mS at 100 to 265Vac

Inrush Current

IC200UDRO40, IC200UDR440:1 Amp maximum at 30Vdc
IC200UDR140: 30 Amp maximum at 200Vac,
40 Amp maximum at 265Vac

Inrush Time

IC200UDRO040, IC200UDR440:10mS for 1 Amp
IC200UDR140: 2 ms for 40Amp

Input Current

IC200UDRO040, IC200UDR440:0.20 Amp typical at 24Vdc
IC200UDR140:  0.20 Amp typical at 200Vac
0.10 Amp typical at 100Vac

Input Power Supply Rating

IC200UDRO40, IC200UDR440: 5W
IC200UDR140: 26 VA

DC Input Specifications

Rated Input Voltage

24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15, 17: 8mA typical; other inputs 4.8mA typical

Input Impedance

11,13, 15,17: 2.7 kQ; other inputs: 4.7kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage

ON: 18V, OFF: 5V

Count Pulse Width

20% to 80% of duty cycle at 100kHz

Count Registers

16/32 bits

Outputs

Load Voltage

Q1: 5/12/24V, Q2-Q4: See relay output specifications

Type available

Up to four HSC outputs. Pulse outputs not available.
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Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

IC200UDRO40: 1.5A, 10ms
IC200UDR140: 9.4A, 20ms

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid | Typical Operations

2.0A 0.6A 200,000

7.6.4

Fmmm—————————
1

Wiring Diagram, IC200UDR040, IC200UDR140, IC200UDR440
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Power Source GND
UDR040: 24VDC
UDR140: 120/240VAC

UDRA440: 12/24VDC

COM1: 8 Amps
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*435mA
maximum, shared
by external
devices and
internal inputs.

Q1 to Q16: 2 Amps

COM2: 2 Amps COM3:4 Amps COM4: 2 Amps COMS: 2 Amps
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Chapter 8 VersaMax 64-Point Micro/Micro PLUS PLCs

This chapter describes the features, specifications, and field wiring for 64-Point VersaMax Micro and
VersaMax Micro PLUS PLCs.

IC200UDDO64
IC200UDD164
IC200UDRO64
IC200UDR164

64 Point Micro PLC, (40) 24Vdc In, (24) 24Vdc Out (Source), 24Vdc Power Supply
64 Point Micro PLC, (40) 24Vdc In, (24) 24Vdc Out (Sink), 24Vdc Power Supply
64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out, 24Vdc Power Supply

64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out, 120/240Vac Power Supply

Note: Firmware releases 4.00 and later require a Micro PLUS CPU, which has enhanced
memory. Firmware versions 4.00 cannot be used with the earlier hardware versions.

e Micro and Micro PLUS PLCs support the same user logic memory size.
e The specifications given in this chapter for Micro PLCs also apply to Micro PLUS PLCs.
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8.1 Features of VersaMax 64-Point Micro PLCs
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= Supports up to four Expansion Units in any combination.
= Removable screw-down “barrier-style” terminal strips with protective covers.

*  Built-in serial communications port supports SNP/ SNPX master and slave, Modbus RTU master
and slave, and Serial 1/0.

= Removable Memory Pack Module available.
= Optional Port 2.

= Run/Stop mode switch that can be configured as a run/stop switch, a memory protect switch,
and also used for clearing faults when a fatal fault exists.

= Resettable calendar clock.

* Full-featured programming Instruction Set with floating point math. The application program can
be either Ladder Diagram (LD) or Instruction List (IL) format.

= 24K words of program memory, 32K words of registers.
= Flash memory (ROM) for non-volatile program storage and for system firmware.

= Configurable to read configuration and application program at power-up from either RAM or
flash memory (ROM).

= Capacitor backs up RAM and the Time-of-Day clock for at least 30 minutes at 25 degrees C
= Optional lithium battery backup for RAM and real-time clock.

» Release 3.6 and later Micro-64 PLCs support enhanced High-Speed Counter / Pulse Train
commands for Jogging, Blending, and Homing, plus configurable 32-bit Counters /PTO/ and 32-
bit function blocks.
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8.2 General Specifications of 64-Point VersaMax Micro PLCs

Module Dimensions

Height: 90mm (3.6 inches), Depth: 76mm (3.0 inches)
Width: 195mm (7.68 inches)

Typical Scan Rate

1.7 ms/K for Boolean logic (see Appendix A)

Real Time Clock accuracy (for Timer
contacts and Timer function blocks)

+0.5%

Time-of-Day Clock accuracy

+5 sec/day @10°C, 5 sec/day @25°C, and
+11 sec/day @ 55°C or across full temperature range

Maximum number of slave devices per
RS-485 network

8 (can be increased with a repeater)

+24Vdc Output Power Supply
(for input circuits and user devices)

435mA maximum

+5Vdc output of Serial Ports

200mA per port, 400mA total for both ports, maximum
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8.3 High-Speed Counters

VersaMax 64-Point Micro PLCs can be configured to provide built-in high-speed counter and pulse
operation. When configured for High-Speed Counter operation, inputs 11 to 18 can be set up as:

*= Up to four Type A Counters or
* One Type A and one Type B Counter or
* Upto four Type A_32 Counters or

* One Type A and one Type B_32 Counter

Each counter provides direct processing of rapid pulse signals up to 100kHz for industrial control
applications such as meter proving, turbine flow meter, velocity measurement, material handling,
motion control, and process control.

Each counter can be enabled independently. Type A counters can be configured for up or down
counting (default is up) and for positive or negative edge detection (default is positive). The type B
counter provides an A Quad B counting function.

The DC output (Q1) can be configured as a counter, Pulse Train, Pulse Train with Ramp, or PWM

output. The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used
as Pulse Train, Pulse Train with Ramp, or PWM outputs.

Input Terminals on Remqvable RUN
Terminal Strips
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8.3.1  Run/Stop Switch

The Run/Stop switch can be configured as a run/stop switch, a memory protect switch, and used for
clearing faults when a fatal fault exists.
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8.3.2 Ports
Port 1 is a built-in RS-232 serial port with an RJ-45 connector.

A second port can be added to a 64-Point Micro PLC using one of the port Option Modules described
in this section. If a second port is installed, both ports can be used for programming. Only one port
can be used at a time for programming, but both ports can be used for monitoring at the same time.

Port 1 and the optional Port 2 are individually-configurable for SNP master/slave, RTU master/slave,
and Serial 1/0 protocols. Both 4-wire and 2-wire RTU are supported when the RS-485 Port Option
module is installed as port 2. Port 2 does not support hardware flow control. When either port is
being used for RTU slave, it automatically switches to SNP slave mode when that port is being used
by the programmer. If a port is configured for Serial I/0, RTU Master, or SNP Master operation, that
port defaults to SNP slave and automatically reverts to SNP slave when the CPU is in Stop mode.

Either port can be software-configured to set up communications between the CPU and various
serial devices. An external device can obtain power from the port if it requires 200mA or less at 5Vdc.

8.3.3  Analog Inputs

If an Option Module with analog inputs is installed as described in this section, the two inputs can be
used to adjust the values in analog registers %AI016 (input 1) and %AI017 (input 2). An example use
for the analog inputs would be to set threshold values for use in logical relationships with other
inputs/outputs.

8.3.4 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Micro PLC, a terminal assembly and attached field wiring can be separated from the Micro PLC by
removing two screws.

8.3.5 Status LEDs

LEDs on the Micro PLC provide quick visual verification of operating status. In addition to LEDs for
Power, OK, and Run mode, there is an LED for each 1/0 point.

8.3.6  Backup Battery

The Micro PLC uses a large value capacitor to provide memory retention current to the System/User
RAM and the Time-of-Day clock when the power supply is either not present or not powered up. The
capacitor retains memory contents for at least 30 minutes.

To maintain memory for longer than this, a replaceable battery assembly can be installed in the
battery holder, as described in Chapter 15. The Micro PLC reports the battery state to the PLC Fault
Table and also uses Status Bits %SA011 and %S0014 to indicate the battery state.
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8.4 IC200UDDO0O64
64 Point Micro PLC, (40) 24VdCc In, (24) 24Vdc Out (Source),
24Vdc Power Supply

VersaMax Micro PLC IC200UDDO064 accepts forty DC inputs and provides twenty-four DC outputs. It
uses +24Vdc nominal input power for PLC operation.

8.4.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

8.42 DC Inputs

The forty configurable DC inputs can be used as positive or negative logic standard inputs. Eight of
these inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435 mA.

8.43  Transistor Outputs

Outputs 1 - 4 can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping. All standard outputs are source-type. Outputs can be
used to switch devices like valves, lamps or contactors.

Outputs 5 - 24 provide Electronic Short-Circuit Protection. No external fuses are required.

GFK-1645L September 2015 153



Chapter 8. VersaMax 64-Point Micro/Micro PLUS PLCs

8.4.4  Micro PLC IC200UDDO064 Specifications

Inputs

Forty 24Vdc positive or negative logic inputs

Outputs

Twenty-four transistor outputs, 24Vdc.

High-Speed Counters

Up to four Type A or one Type A and one Type B, or four Type A_32, or
one Type A_32 and one Type B_32

DC Power Specifications

Range

19.2Vdc to 30Vdc

Hold-up

10mS at 19.2Vdc

Inrush Current

1 Amp maximum at 30Vdc

Inrush Time

10mS for 1 Amp

Input Current

0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W
DC Input Specifications
Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13,15,17: 8mA typical, Others : 4.8 mA typical

Input Impedance

11,13,15,17 2.7 kQ, Others: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q4) at 24Vdc at 100 % ON duration
0.7A per point (Q5 - Q20) at 24Vdc at 100 % ON duration
1.0A per point (021 - Q24) at 24Vdc at 100% ON duration

Minimum Switching Current

10mA

Maximum Inrush Current

Q1-Q4: 2A for 20ms, 1 pulse
Q5-Q20: 4A for 20ms, 1 pulse
Q21-Q24: 8A for 20ms, 1 pulse

Output Voltage Drop

0.3V maximum

OFF state leakage current

0.1mA maximum

Response Time

OFF to ON, ON to OFF: 1ms maximum (24Vdc)

Isolation Voltage

1500V RMS between field side and logic side,
500V RMS between groups

Fuse

None, outputs 5-24 are ESCP protected

Under-voltage shutdown

Q5 - Q20: 5V minimum, 8V maximum

DC short circuit current

Q1-0Q4,Q21 - Q24: 5A typical
Q5 -020: 0.7A minimum, 2A maximum

Peak short circuit current

Q5 - Q20: 4A maximum

Delay time of peak short circuit current

100 pS

Delay time of current limit

100 pS
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High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage ON : 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz
Count Registers 16/32 bits

Outputs

Load Voltage 12/24Vdc

Maximum Pulse/Pulse Train with
Ramping/PWM Freguency

PWM and PTO: 65kHz
Pulse Train with Ramping: 65kHz

Types available

Up to four HSC, PTO, PTO with Ramping and/or PWM outputs

8.4. 5 Wiring Diagram, IC200UDD064
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8.5 [1C200UDD164
64 Point Micro PLC, (40) 24Vdc In, (24) 24Vdc Out (Sink),
24Vdc Power Supply

VersaMax Micro PLC IC200UDD164 accepts forty DC inputs and provides twenty-four DC outputs. It
uses +24Vdc nominal input power for PLC operation.

8.5.1 DC Power

If configured to disable power-up diagnostics, the PLC begins logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24Vdc. The 24Vdc power source for the PLC
must have enough transient current capability to support the inrush current of the power supply and
to maintain a 24Vdc voltage level (see power supply specifications for inrush requirements).

8.5.2 DC Inputs

Forty configurable DC inputs can be used as positive or negative logic standard inputs. Eight of these
inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

8.5.3 DC Outputs

Micro PLC IC200UDD164 has 24 Sink-type DC outputs. All outputs are isolated between field and logic
and are switching positive voltage. The outputs have one common incoming supply (VC) and one
common ground (COM). The outputs are able to drive high inrush currents (8 times the rated current)
and are protected against negative voltage pulses. This makes it possible to switch lamps and
inductive loads.

DC outputs can be used as standard, High-Speed Counter, Pulse-Width Modulated, Pulse Train
Outputs, or Pulse Train Outputs with Ramping.
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8.5.4 Micro PLC IC200UDD164 Specifications

Inputs

Forty 24Vdc positive or negative logic inputs

Outputs

Twenty-four transistor outputs, 24Vdc.

High-Speed Counters

Up to four Type A or one Type A and one Type B or four Type A_ 32 or

one Type A_ 32 and one Type B_32

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc 11,13, 15,17: 8mA typical;  Other inputs: 4.8mA typical
Input Impedance 11,13,15,17: 2.7 kQ;  Other inputs: 4.7 kQ
Input Threshold Voltage ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q24) at 24Vdc

Minimum Switching Current 10mA

Maximum Inrush Current Q1-0Q24: 2A for 20ms, 1 pulse
Output Voltage Drop Q1-Q24: 0.3Vdc

OFF state leakage current 0.1mA

Response Time

OFF to ON, ON to OFF: 1 mS maximum @ 24Vdc

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between groups

Fuses

None

Under-voltage shutdown

0Q1-024: 5V minimum, 8V maximum

DC short circuit current

01-024:0.7A minimum, 2A maximum

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage ON: 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz
Count Registers 16/32 bits

Outputs

Load Voltage 12/24Vdc

Maximum Pulse/PWM
Frequency

PWM and PTO: 65kHz

Types available

Up to four HSC, PTO, PTO with Ramping and/or PWM outputs
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8.5.5  Wiring Diagram, IC200UDD164
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8.6 [IC200UDRO64
64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out,
24Vdc Power Supply

VersaMax Micro PLC IC200UDR064 accepts forty DC inputs and provides twenty-four normally-open
2 Amp relay outputs. It uses +24Vdc nominal input power for PLC operation.

8.6.1 DC Inputs

Forty configurable DC inputs can be used as positive or negative logic standard inputs. Eight of these
inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

8.6.2 Relay Outputs

The twenty-four normally-open Form A relay outputs (SPST-single pole single throw) can control
many types of load devices such as motor starters, solenoids, and indicators. The switching capacity
of each of these circuits is 2 amps. An external source of AC or DC power must be supplied to operate
field devices.

The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used as
Pulse Train or PWM outputs.
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8.6.3 Micro PLC IC200UDRO064 Specifications

Weight 580 grams (1.28lbs)

Inputs Forty 24Vdc positive/negative logic input circuits
Outputs Twenty-four normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B or four Type A_32 or
one Type A_ 32 and one Type B_32

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

+5Vdc output of Serial Port

Serial Port 1, pin 7: 100mA maximum

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15,17: 8mA typical;  Other inputs: 4.8mA typical

Input Impedance

11,13,15,17: 2.7 kQ;  Other inputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5 to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid
2.0A 0.6A

Typical Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage

ON: 18V, OFF: 5V

Count Pulse Width

20% to 80% of duty cycle at 100kHz

Count Registers 16/32 bits
Outputs
Load Voltage Q1: 5/12/24V, Q2-Q4: See relay output specifications

Type available

Up to four HSC outputs. Pulse outputs are not available.
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8.6.4  Wiring Diagram, PLC IC200UDR064
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8.7 IC200UDR164
64 Point Micro PLC, (40) 24Vdc In, (24) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC IC200UDR164 accepts forty DC inputs and provides twenty-four normally-open
2 Amp relay outputs. It uses 100Vac to 240Vac nominal input power for PLC operation.

8.7.1 DC Inputs

Forty configurable DC inputs can be used as positive or negative logic standard inputs. Eight of these
inputs can be used for High-Speed Counter inputs. When used as standard inputs, they are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

8.7.2  Relay Outputs

The twenty-four normally-open Form A relay outputs (SPST-single pole single throw) can control
many types of load devices such as motor starters, solenoids, and indicators. The switching capacity
of each of these circuits is 2 amps. An external source of AC or DC power must be supplied to operate
field devices.

The relay outputs can be configured as up to four HSC outputs. Relay outputs cannot be used as
Pulse Train or PWM outputs.
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8.7.3  Micro PLC IC200 UDR164, Specifications

Weight 580 grams (1.28lbs)

Inputs Forty 24Vdc positive/negative logic input circuits
Outputs Twenty-four normally open 2 amp relay circuits

High-Speed Counters

Up to four Type A or one Type A and one Type B or four Type A_ 32 or
one Type A_ 32 and one Type B_32

+24Vdc Output Power Supply

435mA maximum (for input circuits and user devices)

+5Vdc output of Serial Port

Serial Port 1, pin 7: 100mMA maximum

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10mS at 85 to 100Vac, 20mS at 100 to 265Vac

Inrush Current 30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac
Inrush Time 2 ms for 40Amp

Input Current 0.20 Amp typical at 200Vac 0.10 Amp typical at 100Vac
Input Power Supply Rating 26 VA

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13,15,17:8mAtypical,  Other inputs: 4.8mA typical

Input Impedance

11,13,15,17:2.7kQ;  Otherinputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other Inputs: ON 3.3mA maximum, OFF: 1.6mA minimum

Response Time

1ms to 20ms configurable as regular input; 100us as HSC input

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid
2.0A 0.6A

Typical Operations
200,000

High-Speed Counter Input and Output Specifications

Maximum Counter Frequency

100kHz

Input Voltage ON: 18V, OFF: 5V

Count Pulse Width 20% to 80% of duty cycle at 100kHz
Count Registers 16/32 bits

Outputs

Load Voltage

Q1: 5/12/24V, Q2-Q4: See relay output specifications

Type available

Up to four HSC outputs. Pulse outputs are not available.
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8.7.4

164
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Wiring Diagram, IC200UDR164
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Chapter 9 VersaMax Micro PLC 8-, 14-, and 16-Point

Expansion Units

This chapter consists of module datasheets for the following VersaMax Micro PLC Expansion Units:

IC200UEC008
IC200UEC108
IC200UEC208
IC200UEIO08

IC200UEIO16

IC200UEO008
IC200UEO108
IC200UEO016
IC200UEO116
IC200UER008
IC200UERO16
IC200UEX009

IC200UEX010
IC200UEX011
IC200UEX012
IC200UEX013
IC200UEX014
IC200UEX015
IC200UEX122

GFK-1645L

8 Points, (4) 24Vdc In, (4) 24Vdc Out with ESCP, 24Vdc Power Supply
8 Points, (4) 24Vdc In, (4) 24Vdc Transistor Out, 24Vdc Power Supply
8 Points, (4) 24Vdc In (4) Relay Out 24Vdc Power Supply

8 Points, (8) 24Vdc In, 24Vdc Power Supply

16 Points, (16) 24Vdc In, 24Vdc Power Supply

8 Points, (8) 24Vdc Output with ESCP, 24Vdc Power Supply

8 Points, (8) 24Vdc Transistor Out, 24Vdc Power Supply

16 Points, (16) 24Vdc Output with ESCP, 24Vdc Power Supply

16 Points, (16) 24Vdc Transistor Out, 24Vdc Power Supply

8 Points, (8) Relay Outputs, 24Vdc Power Supply

16 Points, Relay Outputs, 24Vdc Power Supply

14 Points, (8) 120Vac In, (2) Relay Out at 10 Amps, (4) Relay Out at 2 Amps,
120/240Vac Power Supply

14 Points, (8) 120Vac In, (6) 120Vac Out, 120/240Vac Power Supply
14 Points, (8) 24Vdc In, (6) Relay Out, 120/240Vac Power Supply

14 Points, (8) 24Vdc In, (6) Relay Out, 24Vdc Power Supply

14 Points, (8) 12Vdc In, (6) Relay Out, 12Vdc Power Supply

14 Points, (8) 24Vdc In, (6) 24Vdc Out, 24Vdc Power Supply

14 Points, (8) 12Vdc In, (6) 12Vdc Out, 12Vdc Power Supply

14 Points, (8) 24Vdc In, (6) 24Vdc Out with ESCP, 24Vdc Power Supply

September 2015 166



Chapter 9. VersaMax Micro PLC 8-, 14-, and 16-Point Expansion Units

9.1 Features of VersaMax 8-, 14-, and 16-Point Expansion Units

Modular Expansion Units can be used to increase the total I/0 count of a Micro PLC. Up to 4
Expansion Units in any combination can be used with any 14-point to 64-point Micro PLC. Expansion
Units can be located up to 2 meters from the Micro PLC.

Input Terminals on Removable
Terminal Strip

o)

[s]e[=]s]e]s]
FFH®H®H®H®H®H®H T

v O oooo

EXP. EXP.
i A Status LEDS

/

1/0 Expansion Connector H® H ®H®H®H®H®H IJ 1/0 Expansion Clonnecltor
to Micro PLC or Previous H@ H ®H® H@H@H@H 5 to Next Expansion Unit

Expansion Unit —

—
.

Not used Output Terminals on

DIN Rail Release Removable Terminal Strip

9.1.1 Removable Terminal Strips

VersaMax Expansion Units provide the wiring flexibility of removable terminal assemblies. After
turning off power to the Micro PLC, a terminal assembly and attached field wiring can be separated
from the Micro PLC by loosening two screws.

9.1.2 Expansion Connector

The connector on the left side of the Expansion Unit is used to connect to the Micro PLC or to the
outgoing connector on the previous Expansion Unit. The connector on the right side of the Expansion
Unit can be used to attach to the next Expansion Unit.

9.1.3 Status LEDs

LEDs on the Expansion Unit provide quick visual verification of operating status. In addition to LEDs
for Expansion Unit local Power and OK mode, there is an LED for each 1/0 point.

9.1.4 Cables

A 0.1 meter ribbon cable (IC200CBL501) is provided with each Expansion Unit. Cables are also
available in 0.5 meter (IC200CBL505) and 1 meter (IC200CBL510) lengths.
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Chapter 9. VersaMax Micro PLC 8-, 14-, and 16-Point Expansion Units

9.2 IC200UEC008
8 Point Expansion Unit, (4) 24Vdc Inputs, (4) 24Vdc Outputs
with ESCP, 24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEC008 accepts four 24Vdc inputs and provides four
24Vdc source-type transistor outputs with Electronic Short Circuit Protection. The module requires
+24Vdc nominal input power.

9.21 DC Inputs

The four 24 volt DC input circuits can have positive or negative logic characteristics. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The built-in +24Vdc supply can be used for input devices and to power the DC input circuits. The
combination of input circuit current and external device current must not exceed 200 mA.

9.2.2 Transistor Outputs

Expansion Unit IC200UEC008 has four source-type high-current transistor outputs. All outputs are
isolated between field and logic and are switching positive voltage.

All outputs have electronic short-circuit protection; no fuses are needed to protect the outputs.

An external source of 12/24Vdc power must be provided to power the outputs. The outputs share
this common incoming 24Vdc supply and one common ground. The outputs are able to drive high
inrush currents (8 times the rated current) and are protected against negative voltage pulses. This
makes it possible to switch lamps and inductive loads.
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9.2.3  Expansion Unit IC200UECO008 Specifications

Inputs

Four 24Vdc input circuits

Outputs

Four 24Vdc source-type transistor outputs with ESCP

+24Vdc Output Power Supply

200mA maximum(for input circuits and user devices)

DC Power Specifications

Range

24 -20%/+25%Vdc

Hold-up

3ms

Inrush Current

1 A maximum at 30Vdc

Inrush Time

10 ms for 1 Amp

Input Current

0.16 A typical at 24Vdc

Input Power Supply Rating 4w
DC Input Specifications
Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Resistance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

OFF to ON or ON to OFF: 4ms typical

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications

Voltage Range

12/24Vdc +10%/-15% (at VC)

Maximum Load Current

0.7A per point, 3A per common

Maximum Inrush Current

Output Voltage Drop

0.3v

OFF state Leakage Current

0.ImA

Response Time

OFF to ON or ON to OFF: 0.05ms maximum at 24Vdc 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

12/24Vdc -10%, +20%

Fuse

Not required

Minimum switching current

10mA
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9.2.4  Wiring Diagram, IC200UEC008
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93 IC200UEC108
8 Point Expansion Unit, (4) 24Vdc Inputs, (4) 24VC Transistor
Outputs,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEC108 accepts four 24Vdc inputs and provides four
24Vdc sink-type transistor outputs. It requires +24Vdc nominal input power.

9.3.1 DC Inputs

The four 24 volt DC input circuits can have positive or negative logic characteristics. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The built-in +24Vdc supply can be used for input devices and to power the DC input circuits. The
combination of input circuit current and external device current must not exceed 200 mA.

9.3.2 Transistor Outputs

Expansion Unit IC200UEC108 has four sink-type high-current transistor outputs. All outputs are
isolated between field and logic and are switching positive voltage.

External fusing should be provided to protect the outputs. Otherwise, a load short can damage the
module output transistor, which is not user replaceable. Fast fuses are recommended.

The outputs share one common incoming 24Vdc supply and one common ground. The outputs are
able to drive high inrush currents (8 times the rated current) and are protected against negative
voltage pulses. This makes it possible to switch lamps and inductive loads.
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9.3.3  Expansion Unit IC200UEC108 Specifications

Inputs Four 24Vdc input circuits

Outputs Four 24Vdc sink-type transistor outputs

+24Vdc Output Power Supply 200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10ms at 19.2Vdc
Inrush Current 1 A maximum at 30Vdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 A typical at 24Vdc
Input Power Supply Rating 4w

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8kQ

Input Threshold Voltage ON: 15Vdc minimum, OFF: 5Vdc maximum
Input Threshold Current ON: 4.5mA maximum, OFF: 1.5mA minimum
Response Time OFF to ON or ON to OFF: 4ms typical
Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
Transistor Output Specifications

Voltage Range 12/24Vdc +10%/-15% (at VC)

Maximum Load 0.7A per point, 3A per common

Maximum Inrush Current

Output Voltage Drop 0.3V

OFF state leakage 0.1mA

Response OFF to ON or ON to OFF: 0.05ms maximum at 24Vdc 0.2A

Isolation Voltage 1500V RMS field side to logic side, 500Vac between field side and logic side
External power supply 12/24vdc -10%, +20%

Fuses Not required

Minimum Switching Current 10mA
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9.3.4  Wiring Diagram, IC200UEC108
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9.4 IC200UEC208
8 Point Expansion Unit, (4) 24Vdc Inputs, (4) Relay Outputs,

24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEC208 accepts four 24Vdc inputs and provides four
normally-open 2 Amp relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. It
requires +24Vdc nominal input power.

9.41 DC Inputs

The four DC inputs can be used as positive or negative logic standard inputs. Inputs are compatible
with a wide range of devices, such as pushbuttons, limit switches, and electronic proximity switches.

The Expansion Unit's +24Vdc supply can be used for input devices and to power the DC input circuits
at about 7.5 mA per input. The combination of input circuit current and external device current must
not exceed 200 mA.

9.4.2  Relay Outputs

Four Form A (SPST: single-pole, single-throw) normally-open relay outputs can control many types of
devices such as motor starters, solenoids, and indicators. An external source of AC or DC power must
be supplied to operate field devices.
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9.4.3  Expansion Unit IC200UEC208 Specifications
Inputs Four 24Vdc positive/negative logic input circuits
Outputs Four normally open 2 amp relay circuits

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range

24Vdc -20% / +25%

Hold-up

10 ms at 19.2Vdc

Inrush Current

1 Amp maximum at 30Vdc

Inrush Time

10 ms for 1 Amp

Input Current

0.16 Amp typical at 24Vdc

Input Power Supply Rating

4w

DC Input Specifications

Rated Input Voltage

24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Resistance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF:

5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

OFF to ON or ON to OFF: 4ms typical

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA maximum

Maximum Load Current

2 Amps per point, 5 Amps per common

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Response Time

ON to OFF, or OFF to ON: 15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage,
240Vac, 120Vac, 24Vdc

Current: Resistive
2A

Current: Lamp and Solenoid
0.6A

Typical Operations
200,000
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9.44  Wiring Diagram, IC200UEC208
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9.5 IC200UEIO08
8 Point Expansion Unit, (8) 24Vdc Inputs,
24Vdc Power Supply
IC200UEIO16
16 Point Expansion Unit, (16) 24Vdc Inputs,
24Vdc Power Supply

VersaMax Micro PLC Expansion Units IC200UEIO08 and IC200UEIO16 accept 24Vdc inputs. The
modules require +24Vdc nominal input power.

9.5.1 DC Inputs

The DC inputs can be used as positive or negative logic standard inputs. Inputs are compatible with a
wide range of devices, such as pushbuttons, limit switches, and electronic proximity switches.

The Expansion Unit's +24Vdc supply can be used for input devices and to power the DC input circuits
at about 7.5 mA per input. The combination of input circuit current and external device current must
not exceed 200 mA.

9.5.2  Expansion Units IC200UEI008 and IC200UEI016 Specifications
Inputs IC200UEI008: Eight 24Vdc positive/negative logic input circuit

IC200UEI016: Sixteen 24Vdc positive/negative logic input circuits
Outputs None

+24Vdc Output Power Supply | 200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 24Vdc -20% / +25%
Hold-up 10 ms at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 Amp typical at 24Vdc
Input Power Supply Rating 4W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 4.8mA typical

Input Resistance 4.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 3.0mA maximum, OFF: 1.5mA minimum

Response Time

ON to OFF or OFF to ON: 2ms typical

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups
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9.53  Wiring Diagram, IC200UEI008
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Chapter 9. VersaMax Micro PLC 8-, 14-, and 16-Point Expansion Units

9.6 [IC200UEO008
8 Point Expansion Unit, (8) 24Vdc Outputs with ESCP,
24Vdc Power Supply
IC200UEOO016
16 Point Expansion Unit, (16) 24Vdc Outputs with ESCP,
24Vdc Power Supply

VersaMax Micro PLC Expansion Units IC200UEO008 and IC200UEQ016 provide 8 or 16 DC source-
type high-current transistor outputs, respectively. Outputs have Electronic Short Circuit Protection.
The modules require +24Vdc nominal input power.

9.6.1 Transistor Outputs

All outputs are isolated between field and logic and are switching positive voltage. Outputs have
electronic short-circuit protection; no fuses are needed to protect the outputs.

An external source of 12/24Vdc power must be provided to power the outputs. The outputs share
one common incoming 24Vdc supply and one common ground. The outputs are able to drive high
inrush currents (8 times the rated current) and are protected against negative voltage pulses. This
makes it possible to switch lamps and inductive loads.

9.6.2 Expansion Units IC200UEO008 and IC200UEO016 Specifications

Inputs None

Outputs IC200UEOQ008: Eight source-type 24Vdc transistor output circuits with ESCP
IC200UEOQQ16: Sixteen source-type 24Vdc transistor output circuits with ESCP

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10ms at 19.2Vdc
Inrush Current 1 A maximum at 30Vdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 A typical at 24Vdc

Input Power Supply Rating 4W

Transistor Output Specifications

Voltage Range 12/24Vdc +10%/-15% (at VC)

Maximum Load 0.7A per point, 3A per common

Maximum Inrush Current 5.6 Amps

Output Voltage Drop 0.3V maximum

OFF state leakage 0.1mA

Response OFF to ON or ON to OFF: 0.05ms maximum at 24Vdc 0.2A

Isolation Voltage 1500V RMS field side to logic side, 500Vac between field side and logic side
External power supply 12/24Vdc -10%, +20%

Fuses Not required

Minimum switching current | 10mA
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9.6.3  Wiring Diagram, IC200UEO008
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9.7 IC200UEO108
8 Point Expansion Unit, (8) 24Vdc Transistor Outputs,
24Vdc Power Supply
IC200UEO116
16 Point Expansion Unit, (16) Transistor Outputs,
24Vdc Power Supply

VersaMax Micro PLC Expansion Units IC200UEO108 and IC200UEQ116 provide 8 and 16 DC sink-type
outputs, respectively. These modules require +24Vdc nominal input power.

9.7.1  Transistor Outputs

The sink-type transistor outputs are isolated between field and logic and are switching positive
voltage.

External fusing should be provided to protect the outputs. Otherwise, a load short can damage the
module output transistor, which is not user replaceable. Fast fuses are recommended.

The outputs share one common incoming 24Vdc supply and one common ground. The outputs are
able to drive high inrush currents (8 times the rated current) and are protected against negative
voltage pulses. This makes it possible to switch lamps and inductive loads.

9.7.2  Expansion Units IC200UEO108 and IC200UEOQ116 Specifications

Inputs None

Outputs IC200UEQ108: Eight sink-type DC transistor output circuits
IC200UEQ116: Sixteen sink-type DC transistor output circuits

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10ms at 19.2Vdc
Inrush Current 1 A maximum at 30Vdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 A typical at 24Vdc

Input Power Supply Rating 4W

Transistor Output Specifications

Voltage Range 12/24Vdc +10%/-15% (at VC)

Maximum Load 0.5A per point, 3A per common

Maximum Inrush Current 5.6 Amps

Output Voltage Drop 0.3V maximum

OFF state leakage 0.1mA maximum

Response OFF to ON or ON to OFF: 0.5ms

Isolation Voltage 1500V RMS field side to logic side, 500Vac between field side and logic side
External power supply 10-30Vdc required to power the outputs.

Fuses Outputs should be fused externally.

Minimum Switching Current | 1mA
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9.8 IC200UER008

8 Point Expansion Unit, (8) Relay Outputs,
24Vdc Power Supply

IC200UERO16

16 Point Expansion Unit, (16) Relay Outputs,
24Vdc Power Supply

VersaMax Micro PLC Expansion Units IC200UER008 and IC200UER016 provide 8 or 16 normally-open
2 Amp relay outputs, respectively. The outputs can control 5 to 30Vdc or 5 to 250Vac output devices.
The unit requires +24Vdc nominal input power.

9.8.1 Relay Outputs

The Form A (SPST: single-pole, single-throw) normally-open relay outputs can control many types of
devices such as motor starters, solenoids, and indicators. An external source of AC or DC power must
be supplied to operate field devices.

9.8.2 Expansion Units IC200UER008 and IC200UER016 Specifications

Inputs

None

Outputs

IC200UER008: Eight normally open 2 amp relay circuits
IC200UERO16: Sixteen normally open 2 amp relay circuits

DC Power Specifications

Range 24 -20%/+25%Vdc
Hold-up 10ms at 19.2Vdc
Inrush Current 1 A maximum at 30vVdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 A typical at 24Vdc
Input Power Supply Rating 4W

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA maximum

Maximum Load Current

2 Amps per point, 5 Amps per common

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Response Time

ON to OFF, or OFF to ON: 15 ms maximum

Contact Life: Mechanical

20 % 108 mechanical operations

Contact Life: Electrical Voltage,
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid | Typical Operations
2A 0.6A 200,000
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9.8.3  Wiring Diagram, IC200UER008
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9.9 IC200UEX009
14 Point Expansion Unit, (8) 120Vac In,
(2) Relay Out at 10 Amps, (4) Relay Out at 2 Amps,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX009 accepts eight AC inputs and provides six relay
outputs: 2 at 10 Amps and 4 at 2 Amps. It requires 100Vac to 240Vac nominal input power.

9.9.1 AC Inputs

The 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an AC
power source: they cannot be used with a DC power source. Inputs are compatible with a wide range
of devices, such as pushbuttons, limit switches, and electronic proximity switches. Power to operate
the field devices must be supplied.

9.9.2 Relay Outputs

The six normally-open relay outputs can control many types of devices such as motor starters,
solenoids, and indicators. There are two individual 10 Amp relay outputs and one group of four 2-
Amp relay outputs. Power for the internal relay coils is provided by the internal supply. Separate
external sources of AC or DC power must be supplied to operate field output devices.
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9.9.3  Expansion Unit IC200UEX009 Specifications
Inputs Eight AC inputs
Outputs Six relay outputs

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

AC Power Specifications

Range 100 -15% to 240 +10%Vac
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 to 100Vac
Inrush Time 2 ms for 40Amp

Inrush Current

18 A maximum at 120Vac, 30 A maximum at 200Vac, 40 A maximum at
265Vac

Input Current

0.05 A typical at 200Vac, 0.10 A typical at 100Vac

Input Power Supply Rating

11 VA

AC Input Specifications

Points/Common

4(11-14) and (I5-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80V rms, 4.5 mA rms, OFF: maximum 30V rms, 2 mA rms

Response Time

OFF to ON: maximum 25mS, ON to OFF: maximum 30mS

Isolation

1500V rms field side to logic side, 500V rms between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac 10 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac 10 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Fuse

None

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive | Current: Lamp and Solenoid Typical Operations

2.0A 0.6A 200,000
10.0A 4.0A 100,000
4.0A 1.0A 200,000
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9.9.4  Wiring Diagram, IC200UEX009
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9.10 IC200UEX010
14 Point Expansion Unit, (8) 120Vac In, (6) 120Vac Out,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX010 accepts eight AC inputs and provides six AC
outputs. The module requires 100Vac to 240Vac nominal input power.

9.10.1 AC Inputs

The eight 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an
AC power source: they cannot be used with a DC power source. Inputs are compatible with a wide
range of devices, such as pushbuttons, limit switches, and electronic proximity switches. Power to
operate the field devices must be supplied.

9.10.2 AC Outputs

The six 120/240Vac, 0.5 Amp triac outputs are provided in isolated groups. The commons are not tied
together inside the module. This allows each group to be used on different phases of the AC supply or
to be powered from the same supply. Each group is protected with a replaceable 3.15 amp fuse for
its common. Also, an RC snubber is provided for each output to protect against transient electrical
noise on the power line.

AC power to operate loads connected to outputs must be supplied from an external source.

This module provides a high degree of inrush current (10x the rated current) which makes the
outputs suitable for controlling a wide range of inductive and incandescent loads.
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9.10.3 Expansion Unit IC200UEX010 Specifications

Inputs

Eight AC inputs

Outputs

Six AC outputs

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10 ms at 85 to 100Vac, 20 ms at 100 to 264Vac
Inrush Time 2 ms for 40Amp

Inrush Current

18 A maximum at 120Vac, 30 A maximum at 200Vac, 40 A maximum
at 265Vac

Input Current

0.05 A typical at 200Vac, 0.10 A typical at 100Vac

Input Power Supply Rating

11 VA

AC Input Specifications

Points/Common

4 (11-14) and (15-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80Vac rms, 4.5 mA rms, OFF: maximum 30Vac rms, 2 mA
rms

Response Time

OFF to ON: maximum 25mS, ON to OFF maximum 30mS

Isolation

1500V rms field side to logic side, 500V rms between groups

AC Output Specifications

Rated Load Voltage

100 -15% to 240 +10%Vac, 50 -5% to 60 +5% Hz

Maximum Resistive Load Current

0.5 Amp per point

Maximum UL Pilot Duty Rating

0.5 Amp per point at 240Vac, 0.6 Amp maximum on C1, 1.2 Amps
maximum on C2

Maximum Inrush Current

5A (1 period)/point, 10A (1 period)/common

Maximum voltage drop when ON

1.5V RMS

Maximum leak current when OFF

1.8 mA RMS (115Vac), 3.5 mA RMS (230Vac)

Response Time (Maximum)

OFF to ON: 1 mS, ON to OFF: 1/2 cycle + 1 mS

Isolation

1500V RMS field side to logic side, 500V RMS between groups
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9.10.4 Wiring Diagram, IC200UEX010
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9.11 [IC200UEX011
14-Point Expansion Unit with AC Power,
(8) 24Vdc Inputs, (6) Relay Outputs

VersaMax Micro PLC Expansion Unit IC200UEX011 accepts eight DC inputs and provides six normally-
open 2 Amp relay outputs that can control 5-30Vdc or 5-250Vac output devices. The module requires
100Vac to 240Vac nominal input power.

9.11.1 DC Inputs

The eight DC inputs can be used as positive or negative logic standard inputs. Inputs are compatible
with a wide range of devices, such as pushbuttons, limit switches, and electronic proximity switches.

Isolated +24Vdc output power is available for field devices, up to 200mA maximum.

9.11.2 Relay Outputs

The six Form A (SPST: single-pole, single-throw) normally-open relay outputs can control many types
of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the 24Vdc internal supply. An external source of AC or DC power must be supplied to
operate field devices.
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9.11.3 Expansion Unit IC200UEX011 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Six normally open 2 Amp relay circuits

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

Relay Output Specifications

Range 100 -15% to 240 +10%Vac
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 to 100Vac
Inrush Time 2 ms for 40Amp

Inrush Current

18 A maximum at 120Vac, 30 A maximum at 200Vac, 40 A maximum at
265Vac

Input Current

0.05 A typical at 200Vac, 0.10 A typical at 100Vac

Input Power Supply Rating 13 VA

DC Input Specifications

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5to 20ms

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups, if one group is
powered by an external 24V power supply.

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Typical Operations
200,000

Current: Resistive Current: Lamp and Solenoid
2A 0.6A
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9.11.4 Wiring Diagram, IC200UEX011
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9.12 IC200UEX012
14-Point Expansion Unit with 24DC Power,
(8) 24Vdc Inputs, (6) Relay Outputs

VersaMax Micro PLC Expansion Unit IC200UEX012 accepts eight DC inputs and provides six normally-
open 2 Amp relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. The module
requires +24Vdc nominal input power.

9.12.1 DC Inputs

The eight DC inputs can be used as positive or negative logic standard inputs. Inputs are compatible
with a wide range of devices, such as pushbuttons, limit switches, and electronic proximity switches.

The Expansion Unit's isolated +24Vdc supply can be used for input devices and to power the DC input
circuits at about 7.5 mA per input. The combination of input circuit current and external device
current must not exceed 200 mA.

9.12.2 Relay Outputs

The six Form A (SPST: single-pole, single-throw) normally-open relay outputs can control many types
of devices such as motor starters, solenoids, and indicators. An external source of AC or DC power
must be supplied to operate field devices.
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9.12.3 Expansion Unit IC200UEX012 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Six normally open 2 amp relay circuits

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 24Vdc -20% / +25%
Hold-up 10 ms at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10 ms for 1 Amp

Input Current 0.16 Amp typical at 24Vdc
Input Power Supply Rating 4W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Resistance

2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5to 20ms

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 10® mechanical operations

Contact Life: Electrical Voltage,
240Vac, 120Vac, 24Vdc

Current: Resistive Current: Lamp and Solenoid
2A 0.6A

Typical Operations
200,000
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9.12.4 Wiring Diagram, IC200UEX012
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9.13 IC200UEX013
14-Point Expansion Unit with 12Vdc Power,
(8) 12Vdc Inputs, (6) Relay Outputs

VersaMax Micro PLC Expansion Unit IC200UEX013 accepts eight 12Vdc inputs and provides six
normally-open 2 Amp relay outputs that can control 5 to 30Vdc or 5 to 250Vac output devices. The
module requires +12Vdc nominal input power.

9.13.1 DC Inputs

The eight 12Vdc inputs can be used as positive or negative logic standard inputs. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Expansion Unit’s isolated +12Vdc supply can be used for input devices and to power the DC input
circuits at about 7.5 mA per input. The combination of input circuit current and external device
current must not exceed 200 mA.

9.13.2 Relay Outputs

The six Form A (SPST: single-pole, single-throw) normally-open relay outputs can control many types
of devices such as motor starters, solenoids, and indicators. Power for the internal relay coils is
provided by the internal supply. An external source of AC or DC power must be supplied to operate
field devices.
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9.13.3 Expansion Unit IC200UEX013 Specifications

Inputs

Eight 12Vdc positive/negative logic input circuits

Outputs

Six normally open 2 amp relay circuits

+12Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 9.6Vdc - 15Vdc
Hold-up 3.0mS

Inrush Current 9.2A typical at 12Vdc
Inrush Time 200ms typical

Input Current 300mA typical at 12Vdc
Input Power Supply Rating 4W

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC
Input Current 9.0mA typical

Input Impedance 1.3 kO

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable)

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive
2A

Current: Lamp and Solenoid
0.6A

Typical Operations
200,000
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9.13.4 Wiring Diagram, IC200UEX013
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9.14 IC200UEX014
14-Point Expansion Unit with 24DC Power, (8) 24DC Inputs,
(2) High-Current and (4) Low-Current Transistor Outputs

VersaMax Micro PLC Expansion Unit IC200UEX014 accepts eight DC inputs and provides two low-
current and four high-current DC transistor outputs. It requires +24Vdc nominal input power.

9.14.1 DC Inputs

The eight 24 volt DC input circuits can have positive or negative logic characteristics. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The built-in isolated +24Vdc supply can be used for input devices and to power the DC input circuits.
The combination of input circuit current and external device current must not exceed 200 mA.

9.14.2 Transistor Outputs

Expansion Unit UEX014 has two high-current transistor outputs (Q1 and Q2) and four low-current
transistor outputs (Q3 to Q6). All outputs are isolated between field and logic and are switching
positive voltage.

External fusing should be provided to protect the outputs. Otherwise, a load short can damage the
module output transistor, which is not user replaceable. Fast fuses are recommended.

The outputs share one common incoming 24Vdc supply and one common ground. The outputs are
able to drive high inrush currents (8 times the rated current) and are protected against negative
voltage pulses. This makes it possible to switch lamps and inductive loads.
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9.14.3 Expansion Unit IC200UEX014 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Four low-current and two high-current DC transistor output circuits

+24Vdc Output Power Supply

200mA maximum, (for input circuits and user devices)

DC Power Specifications

Range

24 -20%/+25%Vdc

Hold-up

10ms at 19.2Vdc

Inrush Current

1 A maximum at 30Vdc

Inrush Time

10 ms for 1 Amp

Input Current

0.16 A typical at 24Vdc

Input Power Supply Rating 4W

DC Input Specifications

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5to 20ms

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Transistor Output Specifications

Voltage Range

12/24Vdc +10%/-15% (at VC)

Maximum Load (see below)

1A per point (Q1 - Q2) at 100 % ON duration at 24Vdc
0.5A per point (Q3 - Q6) at 100 % ON duration at 12Vdc
0.75A per point (Q3 - Q6) at 100 % ON duration at 24Vdc

Maximum Inrush Current

Q1,Q2: 8Afor 20ms, 1 pulse, Q3, Q4, Q5, Q6: 4A for 20ms, 1 pulse

Output Voltage Drop

0.5V maximum

OFF state leakage

100pA maximum

Response

OFF to ON or ON to OFF: 0.1ms maximum at 24Vdc, 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

10-30Vdc required to power the outputs.

Fuses

Outputs should be fused externally.

GFK-1645L

September 2015 201




Chapter 9. VersaMax Micro PLC 8-, 14-, and 16-Point Expansion Units

9.14.4 Wiring Diagram, IC200UEX014
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9.15 IC200UEX015
14-Point Expansion Unit with 12DC Power,
(8) 12DC Inputs, (6) 12Vdc Outputs

VersaMax Micro PLC Expansion Unit IC200UEX015 accepts eight DC inputs and provides six DC
transistor outputs. It requires +12Vdc nominal input power.

9.15.1 DC Inputs

The eight 12 volt DC inputs can have positive or negative logic characteristics. Inputs are compatible
with a wide range of devices, such as pushbuttons, limit switches, and electronic proximity switches.

The built-in isolated +12Vdc supply can be used for input devices and to power the DC input circuits.
The combination of input circuit current and external device current must not exceed 200 mA.

9.15.2 Transistor Outputs
All outputs are isolated between field and logic and are switching positive voltage.

External fusing should be provided to protect the outputs. Otherwise, a load short can damage the
module output transistor, which is not user replaceable. Fast fuses are recommended.

The outputs share one common incoming 12Vdc supply and one common ground. The outputs are
able to drive high inrush currents (8 times the rated current) and are protected against negative
voltage pulses. This makes it possible to switch lamps and inductive loads.
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9.15.3 Expansion Unit IC200UEX015 Specifications

Inputs

Eight 12Vdc positive/negative logic input circuits

Outputs

Six 12Vdc output circuits

+12Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range 9.6Vdc to 15Vdc
Hold-up 3.0mS

Inrush Current 9.2A typical at 12vdc
Inrush Time 200ms typical

Input Current 300mA typical at 12vVdc
Input Power Supply Rating 4w

DC Input Specifications

Number of Inputs 8

Rated Input Voltage 12 volts DC

Input Voltage Range

0to 15 volts DC

Input Current

9.0mA typical

Input Impedance

1.3kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum, OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable)

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Transistor Output Specifications

Voltage Range

12vdc +20%, -20%

Maximum Load

0.7A per circuit, 4A per common

Maximum Inrush Current

4A for 20mS

Output Voltage Drop

0.3V maximum

OFF state leakage

0.1ImA

Response

OFF to ON or ON to OFF: 0.1ms maximum 12Vdc 0.2A

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

12Vdc required to power the outputs.

Fuse

Outputs should be fused externally.
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9.15.4 Wiring Diagram, IC200UEX015
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9.16 IC200UEX122
14-Point Expansion Unit with 24DC Power,
(8) 24DC Inputs, (2) High-Current and (4) Low-Current
Transistor Outputs with ESCP

VersaMax Micro PLC Expansion Unit IC200UEX122 accepts eight DC inputs and provides two low-
current and four high-current DC transistor outputs. The outputs have electronic short circuit
protection. The module requires +24Vdc nominal input power.

9.16.1 DC Inputs

The 24 volt DC input circuits can have positive or negative logic characteristics. Inputs are
compatible with a wide range of devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The built-in isolated +24Vdc supply can be used for input devices and to power the DC input circuits.
The combination of input circuit current and external device current must not exceed 200 mA.

9.16.2 Outputs

Expansion Unit UEX122 has two high-current transistor outputs (Q1 and Q2) and four low-current
transistor outputs (Q3 to Q6). They can be used as positive or negative logic standard inputs.

All outputs are isolated between field and logic and are switching positive voltage.
All six outputs have electronic short-circuit protection; no fuses are needed to protect the outputs.

An external source of 12/24Vdc power must be provided to power the outputs. The outputs share
this common incoming 24Vdc supply and one common ground. The outputs are able to drive high
inrush currents (8 times the rated current) and are protected against negative voltage pulses. This
makes it possible to switch lamps and inductive loads.
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9.16.3 Expansion Unit IC200UEX122 Specifications

Inputs

Eight 24Vdc positive/negative logic input circuits

Outputs

Four low-current and two high-current DC transistor output circuits with ESCP

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range

19.2Vdc to 30vVdc

Hold-up

10ms at 19.2Vdc

Inrush Current

1 A maximum at 30Vdc

Inrush Time

10 ms for 1 Amp

Input Current

0.16 A typical at 24Vdc

Input Power Supply Rating

4W

DC Input Specifications

Input Voltage Range

0 to 30 volts DC

Input Current

7.5mA typical

Input Impedance

2.8kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5to 20ms

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications

Voltage Range

12/24Vdc +10%/-15% (at VC)

Maximum Load Current

Q1 and Q2: 1A, 3.4A per common, Q3 to Q6: 0.7A per point, 3.4A per common

Maximum Inrush Current

Q1,Q2: 8Afor 20ms, 1 pulse, Q3, Q4, Q5, Q6: 4A for 20ms, 1 pulse

Output Voltage Drop

0.3v

OFF state Leakage Current

0.1mA

Response Time

OFF to ON or ON to OFF: 0.05ms maximum at 24Vdc

Isolation Voltage

1500V RMS field side to logic side, 500Vac between field side and logic side

External power supply

12/24Vdc -10%, +20%

Fuse

Not required

Minimum switching current

10mA
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9.16.4 Wiring Diagram, IC200UEX122
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Chapter 10 VersaMax Micro PLC 28-Point Expansion

Units

This chapter consists of module datasheets for the following VersaMax Micro PLC Expansion Units:

IC200UEX209

IC200UEX210
IC200UEX211
IC200UEX212
IC200UEX213
IC200UEX214
IC200UEX215
IC200UEX222

GFK-1645L

28 Point Expansion Unit, (16) 120Vac In, (2) Relay Out at 10 Amps, (10) Relay Out at 2
Amps, 120/240Vac Power Supply

28 Point Expansion Unit, (16) 120Vac In, (12) 120Vac Out, 120/240Vac Power Supply
28 Point Expansion Unit, (16) 24Vdc In, (12) Relay Out, 120/240Vac Power Supply

28 Point Expansion Unit, (16) 24Vdc In, (12) Relay Out, 24Vdc Power Supply

28 Point Expansion Unit, (16) 12Vdc In, (12) Relay Out, 12Vdc Power Supply

28 Point Expansion Unit, (16) 24Vdc In, (12) 24Vdc Out, 24Vdc Power Supply

28 Point Expansion Unit, (16) 12Vdc In, (12) 12Vdc Out, 12Vdc Power Supply

28 Point Expansion Unit, (16) 24Vdc In, (12) 24Vdc Out with ESCP, 24Vdc Power Supply
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10.1 Features of VersaMax 28-Point Micro PLC Expansion Units

Modular 28-point Expansion Units can be used to increase the total 1/0 count of a Micro PLC.
Expansion Units can be used with any 14- to 64-point Micro PLC. Expansion Units can be located up
to 2 meters from the Micro PLC.

Input Terminals on Removable
Terminal Strips

f_fj [s]s]e[e[s]s] [s]s][e]s]
e ) )

1 = I

=17 Zooee | Status LEDS
cooe <

7 ces

L / . 4 1 \
=xpansion Connectof ® QB 1| R|®|¥|Q|D (E:xpansilon
licro PLC or Previous glolole R R [6 onnector
ansion nt = = DIN Rail Release

Not used \ Output Terminals on

Removable Terminal Strips

10.1.1 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Expansion Unit, a terminal assembly and attached field wiring can be separated from the Expansion
Unit by removing two screws.

10.1.2 Expansion Connector

The connector on the left side of the Expansion Unit is used to connect to the Micro PLC or to the
outgoing connector on the previous Expansion Unit. The connector on the right side of the Expansion
Unit can be used to attach to the next Expansion Unit.

10.1.3 Status LEDs

LEDs on the Expansion Unit provide quick visual verification of operating status. In addition to LEDs
Expansion Unit local Power and OK mode, there is an LED for each 1/0 point.

10.1.4 Cables

A 0.1 meter ribbon cable (IC200CBL501) is provided with each Expansion Unit. Cables are also
available in 0.5 meter (IC200CBL505) and 1 meter (IC200CBL510) lengths.
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10.2 IC200UEX209
28 Point Micro PLC Expansion Unit,
(16) 120Vac In, (2/10) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX209 accepts sixteen AC inputs and provides two relay
outputs at 10 Amps and ten relay outputs at 2 Amps. It uses 100Vac to 240Vac nominal input power.

10.2.1 AC Inputs

The 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an AC
power source: they cannot be used with a DC power source. Inputs are compatible with a wide range
of input devices, such as pushbuttons, limit switches, and electronic proximity switches. Power to
operate the field devices must be supplied.

10.2.2 Relay Outputs

The relay outputs can control many types of load devices such as motor starters, solenoids, and
indicators. The switching capacity of each of these circuits is 2 amps. An external source of AC or DC
power must be supplied to operate field devices.
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10.2.3 Expansion Unit IC200UEX209 Specifications

Inputs

16 AC inputs

Outputs

2 relay outputs at 10 Amps, 10 relay outputs at 2 Amps

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50 -5% to 60 +5% Hz

Hold-up 10ms at 85-100Vac, 20ms at 100-264Vac
Inrush Time 2ms for 40 Amp

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Input Current

0.10 Amp typical at 100Vac, 0.06 Amp typical at 200Vac

Input Power Supply Rating

16 VA

AC Input Specifications

Points/Common

4(11-14) and (15-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON: minimum 80V rms, 4.5 mA rms, OFF: maximum 30V rms, 2 mA rms

Response Time

OFF to ON: maximum 25 ms, ON to OFF: maximum 30 ms

Isolation

1500V rms field side to logic side, 500V rms between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac 10 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac 10 amps at24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle 14 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 108 mechanical operations

Contact Life: Electrical Voltage

Current: Resistive | Current: Lamp and Solenoid Typical Operations

2.0A 0.6A 100,000
10.0A 4.0A 100,000
4.0A 1.0A 200,000

GFK-1645L

September 2015

213



Chapter 10. VersaMax Micro PLC 28-Point Expansion Units

10.2.4 Wiring Diagram, IC200UEX209
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Outputs Q 1 - Q 10 are rated at 2.0 Amps each. Outputs Q 11 and Q 12 are rated at 10.0 Amps each.
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10.3 IC200UEXZ210
28 Point Micro PLC Expansion Unit,
(16) 120Vac In, (12) 120Vac Out,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX210 accepts sixteen AC inputs and provides twelve AC
outputs. It uses 100Vac to 240Vac nominal input power.

10.3.1 AC Inputs

The 120Vac input circuits are reactive (resistor/capacitor) inputs. The input circuits require an AC
power source: they cannot be used with a DC power source. Inputs are compatible with a wide range
of input devices, such as pushbuttons, limit switches, and electronic proximity switches. Power to
operate the field devices must be supplied.

10.3.2 AC Outputs

The 120/240Vac, 0.5 Amp triac outputs are provided in isolated groups. The commons are not tied
together inside the module. This allows each group to be used on different phases of the AC supply or
to be powered from the same supply. Each group is protected with a replaceable 3.15 amp fuse for
its common. Also, an RC snubber is provided for each output to protect against transient electrical
noise on the power line.

AC power to operate loads connected to outputs must be supplied from an external source.

This module provides a high degree of inrush current (10x the rated current) which makes the
outputs suitable for controlling a wide range of inductive and incandescent loads.
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10.3.3 Expansion Unit IC200UEX210 Specifications

Inputs

16 AC inputs

Outputs

12 AC outputs

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50-5% to 60 +5% Hz

Hold-up 10ms at 85-100Vac, 20ms at 100-264Vac
Inrush Time 2ms for 40 Amp

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Input Current

0.10 Amp typical at 100Vac, 0.06 Amp typical at 200Vac

Input Power Supply Rating

16 VA

AC Input Specifications

Points/Common

4(11-14) and (15-18)

Rated Load Voltage

85-132Vac, 50 -5% to 60 +5% Hz

Maximum Input Voltage

132V rms, 50/60 Hz

Input Current

8 mA rms (100Vac, 60 Hz)

Voltage

ON minimum 80V rms, 4.5 mArms, OFF: maximum 30V rms, 2 mA rms

Response Time

OFF to ON: maximum 25 ms< ON to OFF: maximum 30 ms

Isolation

1500V rms field side to logic side, 500V rms between groups

AC Output Specifications

Rated Load Voltage

100 -15% to 240 +10%Vac, 50 -5% to 60 +5% Hz

Maximum Resistive Load Current

0.5 Amp per point

Maximum UL Pilot Duty Rating

0.5 Amp per point at 240Vac
0.6 Amp maximum on C1 and C3
1.2 Amps maximum on C2 and C4

Maximum Inrush Current

5A (1 period)/point, 10A (1 period)/common

Maximum voltage drop when ON

1.5V RMS

Maximum leak current when OFF

1.8 mA RMS (115Vac), 3.5 mARMS (230Vac)

Response Time (Maximum)

OFFto ON: 1mS, ON to OFF: 1/2 cycle+1ms

Isolation

1500V RMS field side to logic side, 500V RMS between groups
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10.3.4 Wiring Diagram, IC200UEX210
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104 IC200UEX211
28 Point Micro PLC Expansion Unit,
(16) 24Vdc In, (12) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX211 accepts sixteen DC inputs and provides twelve
normally-open 2 Amp relay outputs. It uses 100Vac to 240Vac nominal input power.

10.41 DCInputs

The sixteen configurable DC inputs can be used as positive or negative logic inputs. Inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches. The +24Vdc supply can be used for input devices and to power the DC input
circuits. The combination of input circuit current and external device current must not exceed 200
mA.

10.4.2 Relay Outputs (Q1 - Q12)

The twelve Form A (SPST-single pole single throw) normally-open relay outputs can control many
types of load devices such as motor starters, solenoids, and indicators. The switching capacity of
each of these circuits is 2 amps. An external source of AC or DC power must be supplied to operate
field devices.
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10.4.3 Expansion Unit IC200UEX211 Specifications

Inputs

Sixteen 24Vdc positive/negative logic input circuits

Outputs

Twelve normally open 2 amp relay circuits

+24Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

AC Power Specifications

Range 100 -15% to 240 +10%Vac
Frequency 50 -5% to 60 +5% Hz
Hold-up 10ms at 85 to 100Vac, 20ms at 100 to 265Vac

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Inrush Time

2 ms for 40Amp

Input Current

0.20 Amp typical at 200Vac, 0.10 Amp typical at 100Vac

Input Power Supply Rating 26 VA

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current 7.5mA typical
Input Resistance 2.8 kQ

Input Threshold Voltage

ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time

0.5 to 20ms configurable

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive
2.0A

Current: Lamp and Solenoid
0.6A

Typical Operations
200,000
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10.4.4 Wiring Diagram, IC200UEX211
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105 IC200UEX212
28 Point Micro PLC Expansion Unit,
(16) 24Vdc In, (12) Relay Out,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX212 accepts sixteen DC inputs and provides twelve
normally-open 2 Amp relay outputs. It uses +24Vdc nominal input power.

10.5.1 DC Power

The 24Vdc power source must have enough transient current capability to support the inrush current
of the power supply and to maintain a 24Vdc voltage. The +24Vdc supply can be used for input
devices and to power the DC input circuits at about 7.5 mA per input. The combination of input circuit
current and external device current must not exceed 200 mA.

10.5.2 DCInputs

Sixteen configurable DC inputs can be used as positive or negative logic inputs. Inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

10.5.3 Relay Outputs (Q1 - Q12)

Twelve Form A (SPST-single pole single throw) normally-open relay outputs can control many types of
load devices such as motor starters, solenoids, and indicators. The switching capacity of each of
these circuits is 2A. An external source of AC or DC power must be supplied to operate field devices.
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10.5.4 Expansion Unit IC200UEX212 Specifications

Inputs Sixteen 24Vdc positive/negative logic input circuits

Outputs Twelve normally open 2 amp relay circuits

DC Power Specifications

Range 24 -20%, +25%Vdc

Hold-up 10ms at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc

Inrush Time 10ms for 1 A

Input Current 0.30 Amp typical at 24Vdc

Input Power Supply Rating 8W

+24Vdc Output Power Supply 200mA maximum (for input circuits and user devices)
DC Input Specifications

Number of Inputs 16

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8 kQ

Input Threshold Voltage ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current ON: 4.5mA maximum, OFF: 1.5mA minimum
Response Time 0.5 to 20ms configurable

Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
Relay Output Specifications

Operating Voltage 5to 30Vdc or 5 to 250Vac

Isolation 1500 V RMS between field side and logic side

500 V RMS between groups

Leakage Current 15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating 2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating 2 amps at 24Vdc and 240Vac

Minimum Load 1mA

Maximum Inrush 5 amps per half cycle

Response Time ON, OFF: 15 ms maximum

Contact Life: Mechanical 20 x 108 mechanical operations

Contact Life: Electrical Voltage Current: Resistive Current: Lamp and Solenoid | Typical Operations
240Vac, 120Vac, 24Vdc 2A 0.6A 200,000
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10.5.5 Wiring Diagram, IC200UEX212
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106 IC200UEX213
28 Point Micro PLC Expansion Unit,
(16) 12Vdc In, (12) Relay Out,
12Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX213 accepts sixteen 12Vdc inputs and provides twelve
normally-open 2 Amp relay outputs. It uses +12Vdc nominal input power.

10.6.1 DC Power

The 12Vdc power source must have enough transient current capability to support the inrush current
of the power supply and to maintain a 12Vdc voltage level.

10.6.2 DC Inputs

Sixteen configurable 12Vdc inputs can be used as positive or negative logic standard inputs. Inputs
are compatible with a wide range of input devices, such as pushbuttons, limit switches, and
electronic proximity switches.

The 12Vdc supply can be used for input devices and to power the DC input circuits at about 7.5 mA
per input. The combination of input circuit current and external device current must not exceed
200 mA.

10.6.3 Relay Outputs (Q1 - Q12)

Twelve Form A (SPST-single pole single throw) normally-open relay outputs can control many types of
load devices such as motor starters, solenoids, and indicators. The switching capacity of each of
these circuits is 2 amps. An external source of AC or DC power must be supplied to operate field
devices.
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10.6.4 Expansion Unit IC200UEX213 Specifications

Inputs

Sixteen 12Vdc positive/negative logic input circuits

Outputs

Twelve normally open 2 amp relay circuits

DC Power Specifications

Range 9.6Vdc - 15Vdc

+12Vdc Output Power Supply 200mA maximum (for input circuits and user devices)
Hold-up 3.0mS

Inrush Current 9.6A typical at 12vdc
Inrush Time 200ms typical

Input Current 480mA typical at 12Vdc
Input Power Supply Rating 8W

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 12 volts DC

Input Voltage Range 0to 15 volts DC

Input Current 9.0mA typical

Input Impedance 1.3 kO

Input Threshold Voltage

ON : 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum , OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable)

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5 to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side
500V RMS between groups

Leakage Current

15 mA maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

1 mA

Maximum Inrush

5 amps per half cycle

On Response Time

15 ms maximum

Off Response Time

15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage

Typical Operations
200,000

Current: Resistive | Current: Lamp and Solenoid
2A 0.6A
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10.6.5 Wiring Diagram, IC200UEX213
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10.7 IC200UEX214
28 Point Micro PLC Expansion Unit,
(16) 24Vdc In, (12) 24Vdc Out,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX214 accepts sixteen DC inputs and provides four low-
current and eight high-current DC transistor outputs. It uses +24Vdc nominal input power.

10.7.1 DC Power

The 24Vdc power source must have enough transient current capability to support the inrush current
of the power supply and to maintain a 24Vdc voltage level.

10.7.2 DCInputs

Sixteen configurable DC inputs can be used as positive or negative logic inputs. The inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The 24Vdc supply can be used for input devices and to power the DC input circuits at about 7.5 mA
per input. The combination of input circuit current and external device current must not exceed 200
mA.

10.7.3 Transistor Outputs

Twelve positive-logic transistor output circuits can be used to switch devices like valves, lamps or
contactors. External fusing should be provided to protect the outputs. Otherwise, a load short could
damage the module output transistor, which is not user replaceable. Fast fuses are recommended.

Outputs are grouped in two groups with separated incoming supply. Each group contains 4 outputs
with a maximum load of 0.5A and 2 outputs with a maximum load of 1A.

All outputs are isolated between field and logic and are switching positive voltage. The outputs have
one common incoming supply (VC) and one common ground (COM). The outputs are able to drive
high inrush currents (8 times the rated current) and are protected against negative voltage pulses.
This makes it possible to switch lamps and inductive loads.
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10.7.4 Expansion Unit IC200UEX214 Specifications

Inputs Sixteen 24Vdc positive logic inputs in four groups of four

Outputs Twelve transistor outputs, 24Vdc.

DC Power Specifications

Range 24 -20%, +25%Vdc

Hold-up 10ms at 19.2Vdc

+24Vdc Output Power Supply | 200mA maximum (for input circuits an user devices)
Inrush Current 1 Amp maximum at 30Vdc

Inrush Time 10ms for 1 Amp

Input Current 0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8kQ

Input Threshold Voltage ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current ON: 4.5mA maximum, OFF: 1.5mA minimum

Response Time 0.5to 20ms

Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
Transistor Output Specifications

Voltage Range 12vdc/24Vdc (24Vdc +10% / -43% input at V1,C1)

Maximum Load (See below) 1.0A per point (Q1, Q2,Q11, Q12) at 24Vdc at 100% ON duration

0.75A per point (Q3 - Q10) at 24Vdc at 100 % ON duration
0.5A per point (Q3 - Q10) at 12Vdc at 100 % ON duration

Maximum Inrush Current 01,02,011,Q12: 8Afor 20ms, 1 pulse, Q3-Q10: 4A for 20ms, 1 pulse
Output Voltage Drop 0.3V maximum
OFF state leakage 100pA maximum
Response Time OFF to ON : 0.1ms maximum (24Vdc, 0.2A)

ON to OFF : 0.1ms maximum (24Vdc, 0.2A)
Isolation Voltage 1500V RMS between field side and logic side, 500V RMS between groups
External Fuse Recommended
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The maximum current that can be used for output points Q1, Q2, Q11 and Q12 is lower for ambient
temperatures above 50°C, as indicated in the following figure:
1.25A

1.00A

0.75A

0.50A ]

0.25A

0A

Current (Amps)

0 10°C 20°C 30°C 40°C 50°C 60°C
oC —_—

10.7.5 Wiring Diagram, IC200UEX214
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108 IC200UEX215
28 Point Micro PLC Expansion Unit,
(16) 12Vdc In, (12) 12Vdc Out,
12Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX215 accepts sixteen 12Vdc inputs and provides twelve
DC transistor outputs. It requires +12Vdc nominal input power.

10.8.1 DC Power

The 12Vdc power source must have enough transient current capability to support the inrush current
of the power supply and to maintain a 12Vdc voltage level.

10.8.2 DC Inputs

Sixteen configurable DC inputs can be used as positive or negative logic inputs. The inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The 12Vdc supply can be used for input devices and to power the DC input circuits at about 7.5 mA
per input. The combination of input circuit current and external device current must not exceed 200
mA.

10.8.3 Transistor Outputs

Expansion Unit IC200UEX215 has four high-current transistor outputs (Q1, Q2, Q11, and Q12) and
eight low-current transistor outputs (Q3 to Q10). All outputs are isolated between field and logic and
are switching positive voltage.

Outputs are grouped in two groups with separated incoming supply. Each group contains 4 outputs
with a maximum load of 0.5A and 2 outputs with a maximum load of 1A. Each group of 6 outputs has
one common incoming supply (V1, V2) and one common ground (C1, C2). The outputs are able to
drive high inrush currents (8 times the rated current) and are protected against negative voltage
pulses. This makes it possible to switch lamps and inductive loads.

Outputs should be fused externally. Otherwise, a load short can damage the module output
transistor, which is not user replaceable. Fast fuses are recommended.
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10.8.4 Expansion Unit IC200UEX215 Specifications

Inputs

Sixteen 12Vdc positive logic inputs in four groups of four

Outputs

Twelve transistor outputs, 12Vdc.

+12Vdc Output Power Supply

200mA maximum (for input circuits and user devices)

DC Power Specifications

Range

9.6Vdc to 15Vdc

Hold-up

3.0mS

Inrush Current

9.6A typical at 12vdc

Inrush Time 200ms typical

Input Current 480mA typical at 12Vdc
Input Power Supply Rating 8W

DC Input Specifications

Number of Inputs 16

Rated Input Voltage 12 volts DC

Input Voltage Range

0to 15 volts DC

Input Current

9.0mA typical

Input Resistance

1.3kQ

Input Threshold Voltage

ON: 9.5Vdc minimum, OFF: 2.5Vdc maximum

Input Threshold Current

ON: 6.5mA maximum , OFF: 1.6mA minimum

Response Time

0.5 to 20ms (user configurable)

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

DC Output Specifications

Voltage Range

12vdc (+20%, -20%)

Maximum Load

0.7A per point (Q1 - Q12) at 24Vdc at 100 % ON duration, 4A per common

Maximum Inrush Current

4A for 20mS

Output Voltage Drop

0.3V maximum

OFF state leakage

0.ImA maximum

Response Time

OFF to ON or ON to OFF: 0.1ms maximum (12Vdc)

Isolation Voltage

1500V RMS between field side and logic side, 500V RMS between groups

Fuse

Outputs should be fused externally.
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10.8.5 Wiring Diagram, IC200UEX215
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10.9 IC200UEX222
28 Point Micro PLC Expansion Unit,
(16) 24Vdc In, (12) 24Vdc Out with ESCP,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX222 accepts sixteen DC inputs and provides twelve
24Vdc outputs. The outputs have electronic short circuit protection. The module uses +24Vdc
nominal input power.

10.9.1 DC Power

The 24Vdc power source must have enough transient current capability to support the inrush current
of the power supply and to maintain a 24Vdc voltage level. 24Vdc output power is available for field
devices, up to 200mA maximum.

10.9.2 DCInputs

Sixteen configurable DC inputs can be used as positive or negative logic inputs. The inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The +24Vdc supply can be used for input devices and to power the DC input circuits at about 7.5 mA
per input. The combination of input circuit current and external device current must not exceed 200
mA.

10.9.3 Transistor Outputs

Twelve positive-logic DC outputs can be used to switch devices like valves, lamps or contactors.
Outputs provide electronic short-circuit protection.

Outputs are grouped in three groups with separated incoming supply. Each group contains 4 outputs
with a maximum load of 0.5A and 4 outputs with a maximum load of 1A.
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10.9.4 Expansion Unit IC200UEX222 Specifications

Inputs Sixteen 24Vdc positive logic inputs in four groups of four
Outputs Twelve transistor outputs, 24Vdc

DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10ms at 19.2Vdc

24Vdc Output Power Supply 200mA maximum (for input circuits and user devices)
Inrush Current 1 Amp maximum at 30Vdc

Inrush Time 10ms for 1 Amp

Input Current 0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range 0 to 30 volts DC

Input Current 7.5mA typical

Input Resistance 2.8kQ

Input Threshold Voltage ON: 15Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current ON: 4.5mA maximum, OFF: 1.5mA minimum
Response Time 0.5 to 20ms.

Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
DC Output Specifications

Voltage Range Q1-0Q12:12/24Vdc +10%, -15%

External Power Supply (for supplying 12/24V -10%, +20%
power to the V terminal)

Maximum Load Current Q1 and Q2: 1A per point, Q3 - Q12: 0.7A per point
Minimum Switching Current 10mA
Maximum Inrush Current 01,02,011,Q12: 8A for 20ms, 1 pulse, Q3-Q10: 4A for 20ms, 1 pulse
Output Voltage Drop Q1-0Q12: 0.3V maximum
OFF state leakage current 0.1mA
Response Time OFF to ON or ON to OFF: 0.05ms maximum @ 24Vdc
Isolation Voltage 1500V RMS between field side and logic side
500V RMS between groups
Fuses Not required
Under-voltage shutdown 0Q1-012: 5V minimum, 8V maximum
DC short circuit current Q1 -012:0.7A minimum, 2A maximum
Peak short circuit current 4A maximum

Delay time of peak short circuit current | 100uS

Delay time of current limit 100uS
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10.9.5 Wiring Diagram, IC200UEX222
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Chapter 11 VersaMax Micro PLC 64-Point Expansion

Units

This chapter consists of module datasheets for the following VersaMax Micro PLC Expansion Units:

IC200UEX064
IC200UEX164
IC200UEX264

IC200UEX364

64 point (40) 24Vdc In; (24) Relay Out; 24Vdc Power Supply
64 point (40) 24Vdc In; (24) Relay Out; 120/240Vac Power Supply

64 point (40) 24Vdc In; (4) LCDC 24Vdc Out; (16) LCDC 24Vdc Out with ESCP; (4) HCDC
24Vdc with ESCP; 24Vdc Power Supply

64 point (40) 24Vdc In; (24) LCDC 24Vdc Out, 24Vdc Power Supply

Note: The 64-point Expansion Units are supported on Micro PLUS PLCs (20/40/64 point Micro
PLCs with release 4.0 or later firmware).
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11.1 Features of VersaMax 64-Point Micro PLC Expansion Units

Modular 64-point Expansion Units can be used to increase the total I/0 count of a Micro PLC. The 64-
point Expansion Units can be used with any 20, 40 or 64-point Micro PLC. Expansion Units can be
located up to 2 meters from the Micro PLC.

Input filtering is not supported for 64-point Expansion Units.
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11.1.1 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Expansion Unit, a terminal assembly and attached field wiring can be separated from the Expansion
Unit by removing two screws.

11.1.2 Expansion Connector

The connector on the left side of the Expansion Unit is used to connect to the Micro PLC or to the
outgoing connector on the previous Expansion Unit. The connector on the right side of the Expansion
Unit can be used to attach to the next Expansion Unit.

11.1.3 Status LEDs

LEDs on the Expansion Unit provide quick visual verification of operating status. In addition to LEDs
Expansion Unit local Power and OK mode, there is an LED for each 1/0 point.

11.1.4 Cables

A 0.1 meter ribbon cable (IC200CBL501) is provided with each Expansion Unit. Cables are also
available in 0.5 meter (IC200CBL505) and 1 meter (IC200CBL510) lengths.
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11.2 IC200UEX064
64 Point Micro PLC Expansion Unit,
(40) 24Vdc In, (24) Relay Out,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX064 accepts forty DC inputs and provides twenty-four
relay outputs. It uses 24Vdc nominal input power.

11.21 DCInputs

The forty configurable DC inputs can be used as positive or negative logic standard inputs. When
used as standard inputs, they are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at
about 8mA per input. The combination of input circuit current and external device current must not
exceed 435mA.

11.2.2 Relay Outputs

The relay outputs can control many types of load devices such as motor starters, solenoids, and
indicators. The switching capacity of each of these circuits is 2 amps. An external source of AC or DC
power must be supplied to operate field devices.
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11.2.3 Expansion Unit IC200UEX064 Specifications

Inputs Forty 24Vdc positive or negative logic inputs
Outputs Twenty-four normally open 2-Amp relay circuits
DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current

1 Amp maximum at 30Vdc

Inrush Time

10mS for 1 Amp

Input Current

0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W
DC Input Specifications
Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13,15,17: 8mA typical
Other inputs:  4.8mA typical

Input Impedance

11,13,15,17: 2.7kQ
Other inputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON: 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON: 3.3mA maximum, OFF: 1.6mA maximum

Response Time (Input Lag)

11,13,15,17: 1.5ms maximum
Other inputs:  2ms maximum

Isolation Voltage

1500V RMS field side to logic side,

500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive
2.0A

Current: Lamp and Solenoid
0.6A

Typical Operations
200,000
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11.2.4 Wiring Diagram, IC200UEX064
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11.3 IC200UEX164
64 Point Micro PLC Expansion Unit,
(40) 24Vdc In, (24) Relay Out,
120/240Vac Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX164 accepts forty DC inputs and provides twenty-four
relay outputs. It uses 100Vac to 240Vac nominal input power.

11.3.1 DCInputs

The forty configurable DC inputs can be used as positive or negative logic standard inputs. They are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC's +24Vdc supply can be used for input devices and to power the DC input circuits at

about 8mA per input. The combination of input circuit current and external device current must not
exceed 435 mA.

11.3.2 Relay Outputs

The relay outputs can control many types of load devices such as motor starters, solenoids, and
indicators. The switching capacity of each of these circuits is 2 amps. An external source of AC or DC
power must be supplied to operate field devices.
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11.3.3 Expansion Unit IC200UEX164 Specifications

Inputs

Forty 24Vdc positive or negative logic inputs

Outputs

Twenty-four relay outputs

AC Power Specifications

Range 100 -15% to 240 +10%Vac

Frequency 50-5% to 60 +5% Hz

Hold-up 10ms at 85-100Vac, 20ms at 100-265Vac
Inrush Time 2ms for 40 Amp

Inrush Current

30 Amp maximum at 200Vac, 40 Amp maximum at 265Vac

Input Current

0.10 Amp typical at 100Vac, 0.20 Amp typical at 200Vac

Input Power Supply Rating 26 VA
DC Input Specifications
Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15, 17: 8mA typical
Other inputs: 4.8mA typical

Input Impedance

11,13,15,17: 2.7 kQ
Other inputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time (Input Lag)

11,13,15,17: 1.5ms maximum
Other inputs: 2ms maximum

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Relay Output Specifications

Operating Voltage

5to 30Vdc or 5 to 250Vac

Isolation

1500 V RMS between field side and logic side, 500 V RMS between groups

Leakage Current

15 mA at 240Vac maximum

Maximum UL Pilot Duty Rating

2 amps at 24Vdc and 240Vac

Maximum Resistive Load Rating

2 amps at 24Vdc and 240Vac

Minimum Load

10 mA

Maximum Inrush

5 amps per half cycle

Response Time

ON: 15 ms maximum, OFF: 15 ms maximum

Contact Life: Mechanical

20 x 106 mechanical operations

Contact Life: Electrical Voltage
240Vac, 120Vac, 24Vdc

Current: Resistive | Current: Lamp and Solenoid
2.0A 0.6A

Typical Operations
200,000
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11.3.4 Wiring Diagram, IC200UEX164
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Power for Relay Outputs: 5VDC to 30VDC or 5VAC to 250VAC
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114 IC200UEX264
64 Point Micro PLC Expansion Unit, (24) 24Vdc In,
(4) LCDC, (16) LCDC with ESCP, (4) HCDC with ESCP Out,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX264 accepts forty DC inputs and provides twenty-four
transistor outputs. It uses 24Vdc nominal input power.

1141 DCInputs

The forty configurable DC inputs can be used as positive or negative logic inputs. Inputs are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches. The +24Vdc supply can be used for input devices and to power the DC input
circuits. The combination of input circuit current and external device current must not exceed

200 mA.

11.4.2 DC Outputs

Outputs 1 - 4 are standard LCDC source-type outputs. Outputs can be used to switch devices like
valves, lamps or contactors.

Outputs 5 - 20 are low current (LCDC) source-type outputs with ESCP.
Outputs 21 - 24 are high current (HCDC) source-type outputs with ESCP.

244 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 11. VersaMax Micro PLC 64-Point Expansion Units

11.4.3 Expansion Unit IC200UEX264 Specifications

Inputs Forty 24Vdc positive or negative logic inputs
Outputs Twenty-four transistor outputs, 24Vdc.
DC Power Specifications

Range 19.2Vdc to 30Vdc

Hold-up 10mS at 19.2Vdc

Inrush Current 1 Amp maximum at 30Vdc

Inrush Time 10mS for 1 Amp

Input Current 0.20 Amp typical at 24Vdc

Input Power Supply Rating 5W

DC Input Specifications

Rated Input Voltage 24 volts DC

Input Voltage Range

0 to 30 volts DC

Input Current at 24Vdc

11,13, 15, 17: 8mA typical
Other inputs: 4.8mA typical

Input Impedance

11,13,15,17: 2.7 kQ
Other inputs: 4.7 kQ

Input Threshold Voltage

ON: 18Vdc minimum, OFF: 5Vdc maximum

Input Threshold Current

11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum

Response Time (Input Lag)

11,13,15,17: 1.5ms maximum
Other inputs: 2ms maximum

Isolation Voltage

1500V RMS field side to logic side, 500V RMS between groups

Output Specifications

Voltage Range

12Vdc/24Vdc

External Power Supply

12/24Vdc -10%, +20%

Maximum Load Current

0.5A per point (Q1 - Q4) at 24Vdc at 100% ON duration
0.7A per point (Q5 - Q20) at 24Vdc at 100% ON duration
1.0A per point (Q21 - Q24) at 24Vdc at 100% ON duration

Minimum Switching Current

10mA

Maximum Inrush Current

Q1-Q4: 2A for 20ms, 1 pulse
Q5-Q20: 4A for 20ms, 1 pulse
Q21-Q24: 8A for 20ms, 1 pulse

Output Voltage Drop

0.3V maximum

OFF state leakage current

0.1mA maximum

Response Time (OFF-to-ON and ON-to-
OFF)

Q1-Q4: 5us maximum, 24Vdc
0Q5-020: 0.5ms maximum, 24Vdc
021-024: 0.5ms maximum, 24Vdc

Isolation Voltage

1500V RMS between field side and logic side,
500V RMS between groups

Fuse

None, outputs 5-24 are ESCP protected

Under-voltage shutdown

Q5 - Q20: 5V minimum, 8V maximum

DC short circuit current

Q1-0Q4,Q21 - Q24: 5A typical
Q5-020: 0.7A minimum, 2A maximum

Peak short circuit current

Q5 - Q20: 4A maximum

Delay time of peak short circuit current

100 pS

Delay time of current limit

100 pS
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11.4.4 Wiring Diagram, IC200UEX264

mmm T
(Hhb 000 bbb bbb b b [BObbb bbb bbb bbb bbby

%@é&é&é&;ﬁé@&%ﬁ @Ab‘@é@‘@;@;b‘%@;@‘@;& ©®

24VDC 435mA
Power Output

oL ELOPPPER ORI

+
!!!! ; rrrrrrrrrrrrrrrr !!!! ;
l IIII #OOOOOO? #?**q!q! IIII
== 12121222 >| >
O19]19(19(|9](O]|O||1© Ol S
9000 © @

< <<
S

AN
A
N

S

h(T—O

24VDC 12/ 24VDC 12/ 24VDC 12/ 24VDC 12/ 24VDC
Power Power Source Power Source Power Source Power Source
Source

Requires no external fuses. The outputs 5 - 24 are ESCP-protected
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11.5 IC200UEX364
64 Point Micro PLC Expansion Unit,
(40) 24VdCc In, (24) LCDC Out,
24Vdc Power Supply

VersaMax Micro PLC Expansion Unit IC200UEX364 accepts forty DC inputs and provides twenty-four
low current (LCDC) transistor outputs. It uses 24Vdc nominal input power.

11.5.1 DC Power

The 24Vdc power source for the Expansion Unit must have enough transient current capability to
support the inrush current of the power supply and to maintain a 24Vdc voltage level (see power
supply specifications for inrush requirements).

11.5.2 DC Inputs

Forty configurable DC inputs can be used as positive or negative logic standard inputs. They are
compatible with a wide range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

The Micro PLC Expansion Unit's +24Vdc supply can be used for input devices and to power the DC
input circuits at about 8mA per input. The combination of input circuit current and external device
current must not exceed 435mA.

11.53 DC Outputs

The Micro PLC Expansion Unit IC200UEX364 has 24 sink-type DC outputs. All outputs are isolated
between field and logic and are switching positive voltage. The outputs have one common incoming
supply (VC) and one common ground (COM). The outputs are able to drive high inrush currents (8
times the rated current) and are protected against negative voltage pulses. This makes it possible to
switch lamps and inductive loads.
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11.5.4 Expansion Unit IC200UEX364 Specifications

Inputs Forty 24Vdc positive or negative logic inputs
Outputs Twenty-four transistor outputs, 24Vdc.
DC Power Specifications
Range 19.2Vdc to 30Vdc
Hold-up 10mS at 19.2Vdc
Inrush Current 1 Amp maximum at 30Vdc
Inrush Time 10mS for 1 Amp
Input Current 0.20 Amp typical at 24Vdc
Input Power Supply Rating 5W
DC Input Specifications
Rated Input Voltage 24 volts DC
Input Voltage Range 0 to 30 volts DC
Input Current at 24Vdc 11,13, 15, 17: 8mA typical
Other inputs: 4.8mA typical
Input Impedance 11,13,15,17: 2.7 kQ
Other inputs: 4.7 kQ
Input Threshold Voltage ON: 18Vdc minimum, OFF: 5Vdc maximum
Input Threshold Current 11,13,15,17: ON 4.5mA maximum, OFF: 1.8mA minimum
Other inputs: ON 3.3mA maximum, OFF: 1.6mA maximum
Response Time (Input Lag) 11,13,15,17: 1.5ms maximum
Other inputs: 2ms maximum
Isolation Voltage 1500V RMS field side to logic side, 500V RMS between groups
Output Specifications
Voltage Range 12Vdc/24Vdc
External Power Supply 12/24Vdc -10%, +20%
Maximum Load Current 0.5A per point (Q1 - Q24) at 24Vdc
Minimum Switching Current 10mA
Maximum Inrush Current Q1-Q24: 2A for 20ms, 1 pulse
Output Voltage Drop Q1-Q24: 0.3Vdc
OFF state leakage current 0.1mA
Response Time 1mS maximum @ 24Vdc
(OFF-to-ON and ON-to-OFF)
Isolation Voltage 1500V RMS between field side and logic side, 500V RMS between groups
Fuses None
Under-voltage shutdown 01 - Q24: 5V minimum, 8V maximum
DC short circuit current 01 - Q24:0.7A minimum, 2A maximum
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11.5.5 Wiring Diagram, IC200UEX364
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Chapter 12 Analog Expansion Units

This chapter describes the following VersaMax Micro PLC Analog Expansion Units:

IC200UEX616 6 Point Analog Expansion Unit, (4) Analog In and (2) Analog Out,

12Vdc Power Supply
IC200UEX624 4 Point Analog Expansion Unit, (4) Analog In,
24Vdc Power Supply

IC200UEX626 6 Point Analog Expansion Unit, (4) Analog In and (2) Analog Out,

24Vdc Power Supply

IC200UEX636 6 Point Analog Expansion Unit, (4) Analog In and (2) Analog Out,

100/240Vac Power Supply
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12.1 Features of Analog Expansion Units

Analog, Expansion Units have the features shown below. Expansion Units can be located up to 2
meters from the Micro PLC.

Input Terminals on Removable

/ Terminal Strip

N REEEREIER O 0000
f BEEEEE W -

EXP. v © oocoo

Status LEDS

1/0 Expansion Connectof R RR|®
to Micro PLC or Previous Rovleele

Expansion Unit

=
Cover for factory-set DIP / \ Output Terminals on
switches DIN Rail Release

Removable Terminal Strip

1/0 Expansion Connector
to Next Expansion Unit

~N
)
o
(e ) 2
oLl )

12.1.1 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Expansion Unit, a terminal assembly and attached field wiring can be separated from the Expansion
Unit by removing two screws.

12.1.2 Expansion Connector

The connector on the left side of the Expansion Unit is used to connect to the Micro PLC or to the
outgoing connector on the previous Expansion Unit. The connector on the right side of the Expansion
Unit can be used to attach to the next Expansion Unit.

12.1.3 Status LEDs

LEDs on the Expansion Unit provide quick visual verification of operating status. Expansion Unit LEDs
indicate local Power and OK mode.

12.1.4 Cables

A 0.1 meter ribbon cable (IC200CBL501) is provided with each Expansion Unit. Cables are also
available in 0.5 meter (IC200CBL505) and 1 meter (IC200CBL510) lengths.
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12.2 Analog Expansion Unit Specifications

Module Dimensions

Height: 90mm (3.6"), Depth: 76mm (3.0") Width: 150mm (6.0 “)

Inputs

4 analog inputs

Outputs

2 analog outputs (all models except UEX624)

12.2.1 Power Specifications for Analog Expansion Units

IC200UEX616 IC200UEX624, UEX626 |IC200UEX636
Power voltage 12Vvdc 24vdc 100/110/120/200/210/
220V (50/60Hz)Vac
Range 9.6Vdc - 15Vdc 19.2Vdc to 30vVdc 85 to 264Vac
Hold-up 10.1ms at 9.6V 24.5ms at 19.2V 223ms at 85V
Inrush Current/Time 0.9A/ 1ms at 15V 2.5V / 1ms at 30V 4A / 5ms at 264V
Input Current 0.15A at 15V 0.1A at 30V 0.06A at 264V
Input Power Supply Rating |2.25W 3W 15VA

The DC power source must have enough transient current capability to support the inrush current of
the power supply and to maintain the nominal voltage level.

12.2.2

Input and Output Specifications

Analog Input Channels (IC200UEX6**)

4, differential

Input ranges

0to 10V (10.23V maximum)
-10V to +10V (-10.23V min. and +10.23V max.)
0 to 20mA (20.47mA maximum)
4 to 20mA (20.47mA maximum)

Resolution 12 bits

Accuracy +1% of full scale over full operating temperature range
Linearity +3 LSB maximum

Isolation non-isolated

Common mode voltage +40 V maximum

Current input impedance 249 Q)

\Voltage input impedance 200 kQ

Input filter time

20ms to reach 1% error for step input

Analog Output Channels 2, single-ended, non-isolated
Output ranges 0 to 10V (10.23V maximum)
0 to 20mA (20.47mA maximum)
410 20mA (20.47mA maximum)
Resolution 12 bits
Accuracy +1% of full scale over operating temperature range

Current: maximum terminal voltage

user load range

output load capacitance
output load inductance

10V (at 20mA output)
10to 500 Q

2000 pF maximum

1 Henry maximum

Voltage: output loading

output load capacitance

10 kQ minimum at 10 volts
1 yF maximum
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123 Analog Operation

This section explains how a VersaMax Micro PLC Expansion Unit with analog channels processes
analog data. Unlike discrete expansion units, if one analog unit fails all subsequent analog expansion
units will stop communicating. However, expansion units before the failed unit continue to be
available. If an analog expansion fails at power up, no expansion units (discrete or analog) will be
functional.

12.3.1 Analog I/0 Parameters

Each analog channel can be configured to operate in either voltage or current mode. If current mode
operation is selected, the range can then be configured as either 4-20mA or 0-20mA. If voltage mode
operation is selected (inputs only), the range can then be configured as either 0-10V or -10V to +10V.

Parameter Choices Default Value
Voltage or current mode Voltage, Current Voltage
Current range selection 4-20mA, 0-20mA 4-20mA
Voltage range selection (Inputs Only)  |0-10V, -10-+10V 0-10V

12.3.2 Input/Output Values Compared to Process Data

The Expansion Unit processes analog channels using fixed conversion values for both current and
voltage mode operation. The table below shows the relationship between the analog input and
output values used by the application program, and the actual analog input or output for each mode.
These values include the automatic adjustments for gain.

In this Configured |This is the Analog |This is the Equivalent For the Default Calibration, the
Mode: Signal Range Process Data %Al or Value in the
%AQ Range %Al or %AQ Reference Equals:
Voltage 0 to +10V |0 to 10,000mV 010 32000 3.2xmV
Voltage -10 to +10V|-10,000mv to -32000 to 32000 3.2xmV
(Inputs Only) +10,0000mV
Current 0 to 20mA |0 to 20,000pA 010 32000 1.6 x uA
Current 4 to 20mA {4,000 to 20,000pA |0 to 32000 2 X A -8000
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12.3.3 Count Resolution for Analog Expansion Units

For analog expansion units, count resolution is controlled by a DIP switch 6, which is set to ON by
default. If unexpected results are observed, check the position of switch 6. If switch 6 is not ON,
power down the system and set switch 6 to ON, as shown in the following figure. Do NOT change any
of the other switches.

[_T]

]
N

EIREEEEES

L

]

Analog
Expansion Units
Switch 6 set to ON

=
12.3.4 LED Indications
The module’s LEDs indicate the status of the module and of the analog inputs.
IN1 IN2 IN3 IN4
pow O O O O O
OK O

If an initialization error occurs, the OK LED blinks rapidly. During normal operation, the analog input
LEDs should be off.

12.3.5 Analog Input Processing

The Expansion Unit processes analog input channels with a 12-bit successive-approximation A/D
converter. It converts the analog value into a digital count, calculates the %Al value as described
below, then places the result into the appropriate %Al input reference (these references are
described in Chapter 22).

Analog Current or Count . : %Al value
Voltage Input 0 to 4095 Multlptlzebg/ Gain 0to 32,767
- —>
| A/D Converter add Offset

12.3.5.1 Automatic Conversion of Analog Voltage or Current to Counts

In voltage mode, the Expansion Unit first converts the 0 to 10,000mV input signal to a count in the
range of 0 to 4,000 (or -10,000mV to 10,000mV signal to a range of -4,000 to 4,000). The fixed
multiplier for this conversion is 2.5.

In current mode, the Expansion Unit first converts the 0 to 20,000pA input signal to a count value in
the range of 0 to 4,000. The fixed multiplier for this conversion is 5. The conversion for both current
modes (0-20mA and 4-20mA) is the same.
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12.3.5.2 Automatic Gain and Offset Adjustment for Analog Inputs

The Expansion Unit then converts the A/D converter's input count value from the range of 0 to 4000
to a final %Al input value in the range of 0 to 32,000. It multiplies the count value by 8 (32000 / 4000)
to get the final analog input ($AI):

(input count X 8) = %Al value
Any calculated value above 32,767 is clamped at that maximum value. Any calculated value less
than 0 is clamped at 0.
12.3.5.3 Analog Input Conversion Summary

The table below summarizes the conversion of voltage or current inputs to counts and then to %Al
values.

Input Signal Cop:str;::on A/D Converter Value Fggi?)r %Al Range
(<\>/ f;ti%?oygrii) 2 0-4000 counts 8 0-32,000
(_10_\(/)%|(got%efgg%%mv) 25 _4000 10 4000 counts | 8 | 32,000 to 32,000
(O—Zgumr;e)gtr I;Z(iCZi?)mA) 5 0-4000 counts 8 0-32,000

12.3.6 Analog Output Processing

To generate the analog output signal, the Expansion Unit converts the value in the %AQ output
reference into a count value for the 12-bit D/A converter, which then drives the analog output.

%AQ
reference
0to 32,767

Analog Current or
Voltage Output

——————»

. . Output count
0,
Multiply /oA? value by Gain 0 to 4095 y

add Offset Converter

12.3.6.1 Automatic Gain and Offset Adjustment for Analog Outputs

The application's %AQ output range of 0 to 32000 corresponds to the D/A converter's output count
range of 0 to 4000. The Expansion Unit first multiplies the %AQ value from the program by .125 (4000
/ 32000) to produce the count value for the D/A converter:

(%AQ X .125) = D/A count
Any calculated value that exceeds 4095 (212-1) is clamped at that maximum value. Any calculated
value less than 0 is clamped at 0. The range 0 to 4095 corresponds to %AQ values between 0 and
32,767.

12.3.6.2 Automatic Conversion of Counts to Analog Voltage or Current

In voltage mode, the D/A converter then converts the count value in the range of 0 to 4,000 counts to
an analog signal from 0 to 10,000mV. The output voltage gain (ratio) for this conversion is 2.5.

In current mode, the D/A converter converts the count value to an analog signal from 0 to 20,000pA.
The output current gain for this conversion is 5. The conversion for both current modes (0-20mA and
4-20mA) is the same.
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12.3.6.3 Analog Output Data Conversion Summary

The table below summarizes the conversion of %AQ values to counts and then to voltage or current
levels.

%AQ Range |Gain Factor [D/A Converter Range |Conversion |Output Signal
Factor
0- 32,000 0.125 0-4,000 counts 2.5 Voltage Mode (0-10,000mV)
0-32,000 0.125 0-4,000 counts 5 Current Mode (0-20mA)
or (4-20mA)
12.3.7 Wiring Diagram
+ + + +

Connect jumpers in
current mode

BB

Power Supply: - ,—'~I rs -
UEX616: 12VDC  + | L 191161 | 16 | 61 |* UEX624 has no
UEX624: 24VDC O SIS ®1iol | analog outputs
UEX626: 24VDC N T 7T,

UEX636: 100/240VAC Lo =

2 Voltage or Current Analog Outputs

On modules IC200UEX616, UEX626 and UEX 636, voltage and current outputs are present on their
respective output terminals at the same time. For proper module operation, only the output terminals
that correspond to the voltage / current output configuration should be connected.
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Chapter 13 RTD and Thermocouple Expansion Units

This chapter describes the following VersaMax Micro PLC RTD and Thermocouple Expansion Units:

IC200UEX724

IC200UEX726

IC200UEX734

IC200UEX736

IC200UEX824

IC200UEX826

GFK-1645L

4 RTD, Pt 100 In,

24Vdc Power Supply

4 RTD, Pt 100 In and 2 Analog Out,
0-20mA, 4 -20mA or 0 - 10Vdc,
24Vdc Power Supply

4 RTD, Pt 100 In,

100/240Vac Power Supply

4 RTD, Pt 100 In and 2 Analog Out,
0-20mA, 4 -20mA or 0 - 10Vdc,
100/240Vac Power Supply

4 Thermocouple Inputs,

24Vdc Power Supply

4Thermocouple Inputs and 2 Analog Out,

0-20mA or 0 - 10Vdc,
24Vdc Power Supply
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Chapter 13. RTD and Thermocouple Expansion Units

13.1  Description of RTD and Thermocouple Modules

RTD and Thermocouple Expansion Units have the features shown below. Expansion Units can be
located up to 2 meters from the Micro PLC.

Input Terminals on Removable

/ Terminal Strip
%ﬁ BEEEEEEI PR O 00O O
[©lR]R[S[S]]
I i oKk O

v o oooo0

Y
[ 8
0
T
4

Status LEDS

1/0 Expansion Connectof RV FR|R
to Micro PLC or Previous R

Expansion Unit

=
Cover for factory-set DIP / \ Output Terminals on
switches DIN Rail Release

Removable Terminal Strip

1/0 Expansion Connector
to Next Expansion Unit

oL

13.1.1 Removable Terminal Strips

The removable terminal assemblies are protected by hinged covers. After turning off power to the
Expansion Unit, a terminal assembly and attached field wiring can be separated from the Expansion
Unit by removing two screws.

13.1.2 Expansion Connector

The connector on the left side of the Expansion Unit is used to connect to the Micro PLC or to the
outgoing connector on the previous Expansion Unit. The connector on the right side of the Expansion
Unit can be used to attach to the next Expansion Unit.

13.1.3 Status LEDs

LEDs on the Expansion Unit provide quick visual verification of operating status. Expansion Unit LEDs
indicate local Power and OK mode.

The input channel LEDs should be OFF during proper operation.

13.1.4 Cables

A 0.1 meter ribbon cable (IC200CBL501) is provided with each Expansion Unit. Cables are also
available in 0.5 meter (IC200CBL505) and 1 meter (IC200CBL510) lengths.
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13.2 RTD Expansion Modules

VersaMax Micro PLC RTD Expansion Units are used for applications that require temperature
monitoring and control. Four types are available:

IC200UEX724 4 RTD, Pt 100 In,
24Vdc Power Supply
IC200UEX726 4 RTD, Pt 100 In and

2 Analog Out, 0 - 20mA, 4 - 20mA, or 0 - 10Vdc,
24Vdc Power Supply

IC200UEX734 4 RTD, Pt 100 In,
100/240Vac Power Supply
IC200UEX736 4 RTD, Pt 100 In and

2 Analog Out, 0 - 20mA, 4 - 20mA, or 0 - 10Vdc,
100/240Vac Power

Typical applications include oven control, motor monitoring, refrigerant control, and environmental
control. One VersaMax Micro PLC can monitor up to sixteen RTDs (four RTDs per expansion module,
four expansion modules per Micro PLC).

Notes:
RTD Expansion Modules support DOIO for inputs and outputs.

If an RTD Expansion module is auto-configured with DIP switch 3 OFF (Compatibility Mode), it reports
its identity as a standard analog expansion module (IC200UEX616/626/636). This has no effect on
module operation.

For Micro release 4.0 and later, if the RTD Expansion module is auto-configured with DIP switch 3 ON
(High-Accuracy Mode), it reports as IC200UEX726/736.

13.2.1 Compatibility

RTD Expansion Units are compatible with Micro PLCs having a firmware version of 2.01 or greater.

They are compatible with Logic Developer 2.60 or above and with VersaPro software 2.03 and above.
Some compatible software versions do not list these modules separately, but allow them to be
configured as analog expansion units. Current software versions list these modules by number and
description.
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13.2.2 RTD Module General Specifications

Module Dimensions Height: 90mm (3.6 inches)
Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Inputs 4 RTD inputs
Outputs 2 analog outputs (all models except UEX724 and UEX734)
Power Supply Type DC Power Supply> AC Power Supply
Power voltage 24Vdc 100/110/120/200/210/220Vac
(50/60H2)
Range 19.2Vdc to 30Vdc 85 to 264Vac
Allowable momentary power failure | 10ms 85 to 100V: 10ms
100 to 264V: 20ms
Operating ambient temperature 0to 55 C (Storage ambient temperature -10 to 75 C)
Operating ambient humidity 510 95 % RH (no condensation)
(Storage ambient humidity 5 to 95 % RH (no condensation))
Vibration resistance Complies with JISC 0911
Noise resistance = Noise voltage 1500 Vpp; Noise pulse width 100 ns, 1 micro sec

= Static noise: 3000 V at metal exposed area

Insulation resistance 20 MQ or more between the AC external terminal and case ground (PE)
terminal
(based on 500 VDC mega)

Dielectric withstand voltage 500V DC 1500Vac

Grounding Class D (1002} independent grounding

Usage environment No corrosive gases, no excessive dirt

Structure Attaches to an open wall

Cooling Natural air cooling

Protection against electrical shock | Class 1 equipment

hazard .
Open equipment

5 The DC power source must have enough transient current capability to support the inrush current of the power supply
and to maintain the nominal voltage level.
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13.2.3 RTD Module Input Specifications

Compatible High Accuracy
RTD Input Channels 4, differential
Input Sensor Types 2- and 3-wire types, PT 100
Input ranges -100.0 to +600.0°C -100.0 to +600.0°C
-150.0 to +1050.0°F -148to +1112.0°F
Input Resolution 0.2°C/0.3°F 0.1°C/0.1°F
Accuracy +0.5% of full scale over operating temperature range
Data Format 0 to 32000 for °F, or 0 to 28000 for °C
Constant Current Approximately 1mA
Channel Update Time 141/563ms (selectable) for all channels
Diagnostics LED on module blinks when input LED on module blinks when input

values at -100°C (-150°F) or less,
or 600°C (+1050°F) or more (includes
cable disconnection) cable disconnection)

Also, the channel input data will
contain 7FF8H contain 7FFFH

values at -110°C (-166°F) or less,
or 610°C (+1130°F) or more (includes

Also, the channel input data will

Digital Resolution 15 bits + sign

Open Circuit Detection Time | 141ms or 563ms, excluding logic execution

Channel to Channel Isolation [None

Maximum Lead Resistance 100Q

Converter Type Successive approximation

Excitation Current Source 1.0mA

13.2.4 RTD Module Output Specifications
Only modules IC200UEX 726 and UEX736 have outputs.

Analog Output Channels 2, single-ended, non-isolated
Output ranges 0to 10V (10.23V maximum)
0 to 20mA (20.47mA maximum)
4 to 20mA (20.47mA maximum)
Resolution 12 bits
Accuracy +1% of full scale over operating temperature range

Current: maximum terminal voltage
user load range
output load capacitance
output load inductance

10V (at 20mA output)
10to 500 Q

2000 pF maximum

1 Henry maximum

Voltage: output loading
output load capacitance

10 kQ minimum at 10 volts
1 pF maximum
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Response Time 8.8ms

13.2.5 Scaling

13.2.5.1 Scaling for RTD Inputs

An RTD Expansion Unit (in the Compatible mode) processes input channels with a 12-bit successive-
approximation A/D converter. It converts the input value into a digital count, calculates the %Al value
as described below, then places the result into the appropriate %Al input reference (these references
are described in Chapter 22).

RTD Input Count . : %Al value
0 to 4095 Multiply by Gain 0to 32,767
AD Convert then
— >
> onverter add Offset

The table below lists equivalent decimal and hexadecimal conversion values for Celsius and
Fahrenheit inputs.

Input Signal A/D Converter Value Gain Factor %Al Range
Celsius Mode (-100°C to 600°C) 0 - 3500 counts 8 0 - 28000
Fahrenheit Mode (-150 °F to 1050°F) 0 - 4000 counts 8 0-32000

13.2.5.2 Scaling for Analog Outputs

To generate the analog output signal, the RTD Expansion Unit converts the value in the %AQ output
reference into a count value for the 12-bit D/A converter, which then drives the analog output.

%AQ

Analog Current or

reference . ) Output count
0to 32,760 Multiply %Ag‘;/r;alue by Gain 0 to 4095 DIA Voltage Output
—» —— > -
add Offset Converter

Automatic Gain and Offset Adjustment for Analog Outputs

If DIP switch 6 is in the ON position (default) the D/A Converter's output range is 4,000 counts. If this
DIP switch is set to the OFF position, the output range is 4,096 counts.
The application's %AQ output range of 0 to 32000 corresponds to the D/A converter's output count
range. The Expansion Unit first multiplies the %AQ value from the program by (output range / 32000)
to produce the count value for the D/A Converter:
4000
Compatible resolution mode: (%AQ x 32000 ) = (%AQ x 0.125) = D/A count
4096
Maximum resolution mode: (%AQ x 32000 ) = (%AQ xX 0.128) = D/A count
Any calculated value that exceeds 4095 (212-1) is clamped at that maximum value. Any calculated
value less than 0 is clamped at 0. The range 0 to 4095 corresponds to %AQ values between 0 and
32,760.
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Automatic Conversion of Counts to Analog Voltage or Current

In voltage mode, the D/A Converter converts the count value in the range of
0-4,000 or 0-4,096 counts to an analog signal from 0 to 10,000mV. The output voltage gain (ratio) for
this conversion is 2.5.

In compatible resolution mode (D/A Converter range is 0-4,000), loading a count value of 32760
results in an analog output value of 10.23V.

In maximum resolution mode (D/A Converter range is 0-4,096), loading a count value of 32760
results in an analog output value of 10.00V

In current mode, the D/A converter converts the count value to an analog signal from 0 to 20,000pA.
The output current gain for this conversion is 5. The conversion for both current modes (0-20mA and
4-20mA) is the same.

Range 0000 2000 4000 4095
HO7D0 HOFAO HOFFF
0-10V oV 5V 10V 10.23V
0-20mA OmA 10mA 20mA 20.47mA
4-20mA 4mA 12mA 20mA 20.38mA

13.2.6 Wiring for RTD Expansion Modules
Three-wire RTD | | ' ' I ‘ ' '
Connection
For two-wire RTD
connection, add a @ 0 a @ 6 @
jumper fromBto b

———— —
—_—

" — \\\
02C ~
D) (o) € (%9 ()
©)
I

+V |

3 | I \
l 'I :_';' :J':i :_'_Iﬂ' ol 2 Voltage or Current \'
Power Supply: + 1L \ 12181 818l g /
UEX724 | UEX726: 24v0c () \ | °h°r| el 81 AnalogOutputs

- GND \_ | '='=4 | 'q41=3 (Models IC200UEX726

UEX734 / UEX736: 100/240VAC_ Nl || 4
N Lo L and UEX736 OnIy)/

~ —
- —
————

On modules IC200UEX726 and UEX736, voltage and current outputs are present on their respective
output terminals at the same time. For proper module operation, only the output terminals that
correspond to the voltage / current output configuration should be connected.
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13.3 Module Installation

1. To avoid risk of electric shock, turn off power to the Micro PLC and disconnect the main power
before connecting the RTD expansion modules.

2. Loosen the screws on the terminal block and attach unit power, RTD wires and analog outputs.
Tighten all screws securely. The RTD wires should be the same type and length (except for the
jumper used in a two-wire RTD) to ensure accuracy. Do not use the shield or drain wire for the
third connection.

3. If all RTD channels are not used, a 100 to 300 Q resistor can be connected across terminal A to B
with a jumper connected from B to b. The resistor will disable the diagnostics and stop the
channel LED from flashing.

4. Connect the expansion cable to the Micro PLC or expansion unit to the left of the RTD Expansion
Unit.

5. Turn power on. Check the LEDs as shown on the next page. The Power and OK LEDs should be
ON. The LEDs for channels 1 to 4 should be OFF during normal operation if the RTDs are
connected properly.

13.3.1 DIP Switches
The default DIP switch settings for the RTD units are switches 1-5 and 7-8 OFF and switch 6 ON.

For RTD expansion units, DIP switch 2 selects the RTD channels update rate. In the factory default
OFF position, switch 2 selects a 562ms update rate. The update rate can be changed to 141ms by
moving switch 2 to the ON position.

From Release 4.0 and above, DIP Switch 3 can be used to select between Compatible (Switch 3 OFF)
and High Accuracy (Switch 3 ON) modes. In the PME configuration of RTD module, selection for
“Conversion mode” parameter should match this DIP switch selection.

13.3.1.1 Default DIP Switch Settings for RTD Expansion Module

Z0

a oooo

O oocoo

a oocoo
oo

© N DO R W N e

LECEEECE

(]
Notes: Do NOT change the settings of any of the other DIP switches.
The module must be powered OFF before changing the DIP switch settings.
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13.3.2 LED Indications
The module’s LEDs indicate the status of the module and of the RTD inputs.

RTD1 RTD2 RTD3 RTD4
pow O O O O O
oKk O

If an initialization error occurs, the OK LED blinks rapidly.

During normal operation, the RTD input LEDs should be off. If an RTD input is outside the range
of -100°C (-150°F) to +600°C (1050°F), its LED blinks.

13.3.3 Data Conversion for RTD Expansion Units (in Compatible mode)

Individual channels on an RTD Expansion Units can be individually configured for either Celsius or
Fahrenheit

If Celsius is configured, the range of data for a channelis 0 to 28,000.
If Fahrenheit is configured, the range of data for the channel is 0 to 32,000.
» Values below 0 indicate shorted cable.

= Values above 28,000 (when configured for Celsius) or 32,000 (when configured for Fahrenheit)
indicate disconnected (open) or shorted cable.

13.3.3.1 Basic Temperature Conversion Logic

The Scaling function (see Chapter 23) can be use in 2| [5cALE
the application program to convert the raw counts B
value for a channel to a temperature measurement

+72

in degrees. The ranges are -100 to +600 degrees C 32000 — R %R00120
and -150 to +1050 degrees F. The example logic
shown here applies to Compatible mode only. ‘ i
1050 —OHI
-150 —OLO
+5936
WAI0023 —l"‘l
2| [Scae |

INT |

+22

28000 —{IHI OUT I~ %R0O0121
0 —{iLo
600 —OHI

-100 —0OLO
+4004 ¥

%AI0022 —llN
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13.3.3.2 High-Resolution Temperature Conversion Logic for RTD Units

For accuracy in tenths of degrees, the Data Type Conversion functions (see Chapter 23) can be added
to the program logic. See the examples (for the Compatible mode) below.

Celsius Conversion

Line 15: Converts RTD to Real Value. Data
will be stored in two consecutive
Registers 100 and 101

Line 16: Divides the raw value by 40.0
(28000/700) 700 comes from the full
temperature range of 600 to -100 C.
Result is placed in R102 and R103

Line 17: Subtracts 100 for conversion.
This is to offset the -100 and the result is
in R104 and R105

Fahrenheit Conversion

Line 18: Converts RTD to Real Value. Data
will be stored in two consecutive
Registers 110 and 111

Line 19: Divides the raw value by
26.66667 (32,000/1200) 1200 comes from
the full temperature range of 1050 to -
150 F. Resultis placed in R112 and R113

Line 20: Subtracts 150 for conversion.
This is to offset the -150 and the result is
in R114 and R115

GFK-1645L
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16

17

18
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20
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INT TO
REAL |
+AEaE 43860
waozz —IN - B %RO0100
ow |
REAL |
42360 1224
%RO0100 —{IN1 B} %RO010Z
40,0 —IN2
[ =B
REAL |
1224 224
%RO010Z —{IN1 @} %RO0104
100.0 —{IN2
[T 1o
REAL |
+5020 53200
%aoozs —IN - B %RO0110
[ow |
REAL |
58200 2220
%RO0D110 —{IN1 @~ %ROD1412
26 AE6ET —|IN2
[suE
REAL |
2220 720
%RO0D112 —{IN1 @ %ROD114
INZ

150.0 —
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13.4 Thermocouple Expansion Modules

VersaMax Micro PLC Thermocouple Expansion modules are used for applications such as food and
beverage production, process control, and environmental control. The following types of
Thermocouple expansion module are available:

= |C200UEX824 4 Thermocouple Inputs, 24Vdc Power Supply
» IC200UEX826 4 Thermocouple Inputs and 2 Analog Outputs, 24Vdc Power Supply

One VersaMax Micro PLC can monitor up to sixteen thermocouples (four thermocouples per
expansion module, four expansion modules per Micro PLC).

Notes:
Thermocouple Expansion modules support DOIO for inputs and outputs.

If a Thermocouple Expansion module is auto-configured with DIP switch 6 OFF (Compatibility Mode),
it reports its identity as a standard analog expansion module (IC200UEX616/626/636). This has no
effect on module operation.

For Micro release 4.0 and later, if the Thermocouple Expansion module is auto-configured with DIP
switch 6 ON (High-Accuracy Mode), it reports as IC200UEX826.

13.4.1 Compatibility

Thermocouple Expansion modules are compatible with:

= VersaMax Micro-20, -40, and -60 CPUs version 3.81 or later.
= VersaMax Micro-23 and -28 CPUs version 3.55 or later.

= VersaMax Micro-14 CPUs version 3.56 or later.

They are configurable using Logic Developer 5.70 and above. Some compatible software versions do
not list these modules separately, but allow them to be configured as RTD expansion units, as
described later in this section.
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13.4.2 Thermocouple Module General Specifications

Module Dimensions

Height: 90mm (3.6 inches)
Depth: 76mm (3.0 inches)
Width: 150mm (6.0 inches)

Inputs 4 Thermocouple inputs

Outputs Model IC200UEX826 only: 2 analog outputs
Power voltage 24Vdc

Range 19.2Vdc to 30Vdc

Inrush Current/Time 2.5A/ 1ms at 30V

Input Current 0.1A at 30V

Input Power Supply Rating 3W

Allowable momentary power failure | 10ms

Operating ambient temperature

0°C to 55°C (Storage ambient temperature -10°C to 75°C)

Operating ambient humidity

5t0 95 % RH (no condensation)
(Storage ambient humidity 5 to 95 % RH (no condensation))

Vibration resistance

Complies with JIS C 0911

Noise resistance

* Noise voltage 1500 Vpp Noise pulse width 100 ns, 1 us
»  Static noise: 3000 V at metal exposed area

Insulation resistance

20 MQ or more between the AC external terminal and case ground (PE)
terminal

Dielectric withstand voltage

500V DC

Grounding

Class D (1009} independent grounding

Usage environment

No corrosive gases, no excessive dirt

Structure

Attaches to an open panel

Cooling

Natural air cooling

Protection against electrical shock
hazard

Class 1 equipment

Open equipment

13.4.3 Analog Output Specifications (Model IC200UEX826)

Analog Output Channels 2, single
Output Ranges 0-10 V (10.24 V maximum), 0-20 mA (20.48 mA maximum)
Resolution 0-10V, 12 bits, 0-20 mA, 12 bits
Accuracy +1% of full scale over temperature range
Current Outputs Max. Voltage at 20 mA: 10V
User Load Range: 10 to 500Q2
Output Load Capacitance: 2000 pF Maximum
Output Load Inductance: 1 Henry Maximum
Voltage Outputs Output Loading: 10 kQ Minimum at 10V

Output Load Inductance: 1 yF Maximum

Response time

8.8 ms
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13.4.4 Thermocouple Module Input Specifications

Input Channels

4, differential

Following JIS C 1602-1995

Sensor type Type K, J,E, S, T, B, N, </+50mV, -/+100mV
Type Accuracy range © Input range’
K -200 to 1200°C (-328 to 2192F) 0.4%(FS) -270t0 1370°C (-454 to 2498°F)
J -40to 750°C (-40 to 1382°F) 0.3%(FS) -210to0 1200°C (-316 to 2192°F)
E -200 t0 900°C (-328 to 1652°F) 0.3%l(FS) -270 to 1000°C (-454 to 1832°F)
Temperature o o o o
range and S 0to 1600°C ( 32 to 2912°F) 1.0%(FS) -50to 1760°C (-58 to 3200°F)
accurdcy T -200 to 350C (-328 to 662F) 0.8%I(FS) -270t0 400°C (-454 to 752°F)
(%) at 0 to 55°C
B 600 to 1700°C (1112 to 3092°F) 1.0%(FS) 0 to 1820°C (32 to 3308°F)
N -200 to 1200°C (-328 to 2192°F) 0.4%(FS) -270to 1300°C (-454 to 2372°F)
+50mV -50 to 50mV 0.5%(FS) -50 to 50mV
+100mV -100 to 100mV 0.5%|(FS) -100 to 100mV
TC mode High Accuracy Mode Compatible Mode
KJ,ETN 0.1°C/0.2°F 0.5C/1°F
. B,S 1.0°C/1.0°F 1.0°C/1°F
Resolution
+50mV 0.01mV 0.025mV
+100mV 0.02mV 0.05mV
. 0.1°C/0.1°F 0.5°C/1°F
Units of data output 0.01mV 0.025mV, 0.05mV
Conversion data 15 bits + sign

Cold junction compensation

accuracy

Less than +2°C (ambient temperature is 0 to 55°C)

Cold junction input range

-20°C to 80°C

Diagnostics (Broken
Wire/Under or Over range

reporting)

LED indication (per channel)

Channel input data is 7FFF
hexadecimal

LED indication (per channel)

Channel input data is 7FF8
hexadecimal

Conversion | KKJ E,T,N,B,S

563ms (4ch. total)

time +50, 100mV

141ms (4ch. total)

13.4.5 Scaling for Thermocouple Module Data

13.4.5.1 Scaling for Inputs

A Thermocouple Expansion Unit (in the Compatibility mode) processes input channels with a 12-bit
successive-approximation A/D converter. It converts the input value into a digital count, calculates

6 Accuracy Range represents measurements within which operation of the module is guaranteed.
”The Input Range represents an extended range for which operation cannot always be guaranteed.
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the %Al value as described below, then places the result into the appropriate %Al input reference
(these references are described in Chapter 22).

Thermocouple Input Count : : %Al value
0 to 4095 M”“'pt'% by Gain 0 to 32,760
en
| A/D Converter |———— add Offset >
The table below lists equivalent decimal and hexadecimal conversion values for Celsius and
Fahrenheit inputs.
Input Signal A/D Converter Counts Value | Gain Factor | %Al Range
Celsius mode (-249.5°C to 1760°C) 1 - 4020 counts 8 8-32160
Fahrenheit mode (-499°F to 3308°F) 1 -3808 counts 8 8 - 30464
Voltage mode (x50mV) 48 - 4048 counts 8 384 - 32384
Voltage mode (+x100mV) 48 - 4048 counts 8 384 - 32384
13.4.6 Scaling for Analog Outputs (Model IC200UEX826)
To generate the analog output signal, the Thermocouple Expansion Unit converts the value in the
%AQ output reference into a count value for the 12-bit D/A converter, which then drives the analog
output.
$AQ Analog Current
Ortte(f)eg??cgo Multiply %AQ value by Gain Ogtt)ou%gl;nt D/A \r}il?a?ge uc;[ﬁgu? r
then
—> add Offset —P> Converter >
13.4.6.1 Automatic Gain and Offset Adjustment for Analog Outputs
The application's %AQ output range of 0 to 32000 corresponds to the D/A converter's output count
range of 0 to 4000. The Expansion Unit first multiplies the %AQ value from the program by 0.125
(=4000/32000) to produce the count value for the D/A converter:
(%AQ X 0.125) = D/A count
Any calculated value that exceeds 4095 (212-1) is clamped at that maximum value. Any calculated
value less than O is clamped at 0. The range 0 to 4095 corresponds to %AQ values between 0 and
32,760.
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Automatic Conversion of Counts to Analog Voltage or Current

In voltage mode, the D/A converter then converts the count value in the range of 0 to 4,000 counts to
an analog signal from 0 to 10,000mV. The output voltage gain (ratio) for this conversion is 2.5.

In current mode, the D/A converter converts the count value to an analog signal from 0 to 20,000pA.
The output current gain for this conversion is 5.

2000 4000 4095
Range 0000 HO7DO HOFAO HOFFF
0-10V oV 5V 10V 10.24V
0-20mA OmA 10mA 20mA 20.48mA

13.4.7 Thermocouple Module Configuration

Micro PLC firmware versions 4.0 and above provide complete support to Thermocouple modules
including the High-Accuracy mode. Also PME versions 6.0 SIM1 and above completely support the
Thermocouple modules (i.e. no workaround with RTD modules needed for thermocouple
configuration). Each channel of a Thermocouple Expansion Unit can be individually configured for
Sensor selection, Mode (Celsius or Fahrenheit) and Cold Junction Compensation (Enable or Disable)

The following description of this section is applicable only for CPU and PME versions prior to that of
the above mentioned.

With Logic Developer (PME) 5.70 and above, Thermocouple module can easily be configured by
selecting the corresponding RTD module in the Module window.

Thermocouple Module Corresponding RTD Module

IC200UEX824 IC200UEX724

IC200UEX826 IC200UEX726

The Input Channel Mode for each of the Thermocouple channels can be configured as Celsius or
Fahrenheit.

For IC200UEX826, the Output Channel Mode parameter can be used to configure the Voltage/Current
values of a Thermocouple module.

» |f the selection is Voltage, the Output Channel Range is not available.
» If the selection is Current, the Output Channel Range MUST be 0 to 20 mA.

272

Analog 1/0 Settings | “Witing |

Parameters Values
Length: 4

Input Channel 1 Mode: Celsiuz

Input Channel 1 R ange: 00C, +500C
Input Channel 2 Mode: Celziugz

Input Channel 2 B ange: -100C, +&00C
Input Channel 3 Mode: Celsiuz

Input Channel 3 B ange: -100C, +500C
Input Channel 4 Mode: Fahrenheit
Input Channel 4 R ange: -1R0F, +1050F
Reference Address: FAL001 5
Length: 2

Output Channel 1 Mode; Woltage
Output Channel 1 Range: A,

Output Channel 2 Mode: Current
Output Channel 2 Flange: 0,20 mad,

VersaMax* Micro PLCs and Nano PLCs User's Manual

GFK-1645L



Chapter 13. RTD and Thermocouple Expansion Units

Also, for versions earlier than 4.0, the Cold Junction Compensation is always enabled by default and
cannot be disabled either through PME or through DIP switch settings.

13.4.8 Wiring for Thermocouple Expansion Modules
Thermocouple Sensors: -200C to +1700C
Non-polarity Chl\ Chz\ Ch3 Ch4 Cold

//\ \ \ Junction
N

SEEBBE

OGO CN

+
J_ ¢ Example L L | Example
o o
GND Voltage A A | Current
Output _LolAl Lo Output

Power Lo
Supply: 24V ch1 Ch2 Two voltage or current outputs
(model IC200UEX826 only)

On module IC200UEX826, voltage and current outputs are present on their respective output
terminals at the same time. For proper module operation, only the output terminals that correspond
to the voltage / current output configuration should be connected.
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13.5 Module Installation

1. To avoid risk of electric shock, turn off power to the Micro PLC and disconnect the main power
before connecting Thermocouple expansion modules.

2. Connect the expansion cable to the Micro PLC or expansion unit to the left of the Thermocouple
Expansion Unit.

3. Check the DIP switch settings as shown on the next page.

Turn power on. Check the LEDs as shown on the next page. The Power and OK LEDs should be
ON. The LEDs for channels 1 to 4 should be OFF during normal operation if the thermocouple
inputs are connected properly.

5. Connect the Cold Junction sensor. If that is not done, all four module LEDs flash continuously.

13.5.1 DIP Switch Settings

Micro PLC firmware versions 4.0 and above provide complete support to Thermocouple modules
including the High-Accuracy mode. DIP Switch 6 can be used to select between Compatible (Switché
OFF) and High Accuracy (Switch 6 ON) modes. In the PME configuration of Thermocouple module,
selection for “Conversion mode” parameter should match this DIP switch selection. As PME versions
6.0 SIM1 and above completely support the Thermocouple modules, (when the Micro PLC firmware
version is 4.0 and above) Sensor/ mV selection should be done using PME instead of through DIP
Switches as PME settings always override the DIP switch settings. Hence the following description
applies only to the CPU and PME versions prior to that of the above mentioned.

The sensor selection for all input channels can be configured ONLY using DIP switches 1 to 3, it
cannot be done using Logic Developer. If DIP switches 1-3 are set for mV selection (all On), the
settings take precedence over the Logic Developer configuration of Input Channel Mode and Range.
The module must be powered OFF before changing the DIP switch settings.

Switch | Default | Function K J E S T B N | mVv

1 off off on off on off on off | on
Input Sensor selection

2 off (Ch1-4) off off on on off | off on | on

3 off off off off | off on on on | on
mV selection

4 off (Valid when DIP Switches | Off => 50mV On =>100mV
1,2,3areallOn)

Do NOT change settings of any of the other DIP switches. The default setting for all other DIP
switches is Off.

For Thermocouple units, setting switch 6 to On causes a System Configuration Mismatch fault in the
PLC Fault Table. For these modules, auto-configuration with specified switch On will flash error code
12-2 on the CPU’s OK LED. If this error occurs, the CPU OK LED will repeatedly follow the sequence:

= Blink 12 times

= Go Off (short)

= Blink 2 times

»  Go Off (long pause)

To restore normal functionality, turn off power to the PLC and expansion units and set the DIP switch
to Off. Turn On power to the PLC and expansion units again.
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13.5.2 LED Indications
The module’s LEDs indicate the status of the module and the inputs.

TC1 TC2 TC3 TC4
pow O O O O O
ok O

1. If aninitialization error occurs, the OK LED blinks rapidly.

2. Ifaninput signal is out of range or the cable is disconnected, its corresponding LED blinks every
1 second with almost equal On and Off time. In addition, in this case the channel input data
contains the value 7FF8 (7FFF in High Accuracy mode).

3. If cold junction signal is out of range or the cable is disconnected, all four LEDs blink
simultaneously every 1 second with a short on time and longer Off time.

During normal operation, the thermocouple input LEDs should be Off. If any of the four LEDs is On, it

indicates a communication error with the PLC CPU.

If multiple errors occur, input signal errors (2 above) have priority over cold junction signal errors (3

above). For example:

Input signal for channel 2 is out of range, for channel 3 cable is disconnected and the cold junction

compensation signal is out of range. In this case, LEDs 2 and 3 blink with almost equal On and Off

time. LEDs 1 and 4 blink with shorter On time and longer Off time.
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13.5.3 Basic Temperature Conversion Logic

The Scaling function (see Chapter 23) can be use in the application program to convert the raw
counts value for a channel to a temperature measurement in degrees. The example logic shown here
applies to Compatible mode only.

1 Comversion Logic bor Themmocouple put in Centigrade rrode

4 SCALE

INT
2

!
32160 —{IHEI OUT|— Cent_com
sCROON0T

17e0 —OHI

-249 —OLO

4304
Therrr_mput —{IN
HATONZO

3 En:ml.lersio‘n Laogic: bor Thenmocouple gt i Fakrenheit raode

# ECALE
INT

T
30464 —IHI OUT|— Fah_com_
HEO0O0Z

3308 —OHI

-493 —OLO

FrET
Therrn_mput —{IN
%AT00Z0

276 VersaMax* Micro PLCs and Nano PLCs User's Manual GFK-1645L



Chapter 13. RTD and Thermocouple Expansion Units

13.5.4 High-Resolution Temperature Conversion Logic for Thermocouple
Units

For accuracy in tenths of degrees, the Data Type Conversion functions (see Chapter 23) can be added
to the program logic. See the examples (for the Compatible mode) below.

o

Celsius Conversion Hig‘h Eesolution Tetrperature Covver siom Logic for Thernocouple Irput in Centigrade mode

F INTTO
REAL |
. ]
Line 6: Converts thermocouple : e gmen
input to Real Value. Data will Them_input 16 0~ Roofon
be stored in two consecutive e BO0I00

DIV EEAL

Registers 100 and 101 n

43840 aTan
EONOD —IN1  Of RO0i02

HEOOIND _WEO0I02
Line 7: Divides the raw value
by 16.0 ((32160-8)/ 2009.5). e
The value 2009.5 comes from SUBREAL
the full temperature range of i
1760 to -249.5 C. Result is o 240

EO0MDZ —INI  Of Cem_son
I _EO0I04

placed in R102 and R103

250 — 1INz

Line 8: Subtracts 250 for
conversion. This is to offset the
-250 and the result is in R104
and R105

s
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Fahrenheit Conversion

Line 10: Converts
thermocouple input to Real
Value. Data will be stored in
two consecutive Registers 200
and 201

Line 11: Divides the raw value
by 8 ((30464-8)/ (3807))

The value 3807 comes from
the full temperature range of
3308 to -449 F. Resultis
placed in R202 and R203

Line 12: Subtracts 500 for
conversion. This is to offset the
-500 and the result is in R204
and R205
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10

11

12

High Bezolutioh Tetrperatuie Caorwersion Logie bor Themmocouple Trpuk i Fahrevheit mode

fra
Thern_mput —
HAT00Z0

INTTO

REAL [

" 46160
I~ Roozoo
ED0Z00

4160
RO0200 —|
%RODZ00

2 —

"ETR0
|- roozoz
00202

5770
RO0202 —|
%RODZ0Z

500 —

IN u]
DIV EEAL)
M u]
INz

) SUE REAL) )
I u}

INz

i
— Fah_con

RO0204
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Chapter 14 CPU Option Modules

This chapter describes option modules for 20, 40 and 64-Point VersaMax Micro PLCs.

IC200UMBO001 Memory Pack Module

IC200USB001 RS232, Extra Port Option Module
IC200USB002 RS485, Extra Port Option Module
IC200UUB001 USB/RS232 Conversion Option Module
IC200UEM001 10/100 Mbit Ethernet Communications Module

141 Using Option Modules

Option Modules can be used to enhance the functionality of a 20-, 40-, or 64-Point VersaMax Micro
PLC. These option modules install in the front of the Micro PLC. One Port module (UJEMO001, USBOO01,
USB002, or UUB0O01), and/or a Memory Pack module (UMB001) can be installed.

Option modules, except the Memory Pack Module, are configured using the Machine Edition
software. The Memory Pack Module does not require software configuration. If the configuration and
installed option modules are different, the PLC logs a fault in the Fault Table (System Configuration
Mismatch).

Note: If the configured module is RS232/USB and the physically connected module is Ethernet
communication module (upon downloading configuration), a system configuration mismatch fault
will not be logged. The converse is also true.
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142 1C200UMBO001
Memory Pack Module

The VersaMax Micro PLC Memory Pack Module, IC200UMBO001, can be used to store and update the
configuration, application program, and reference table data of a 20, 40, or 64-Point Micro PLC.

The Memory Pack Module plugs directly into port 2 on the Micro PLC. Power for the device comes
from port 2.

A programmer and PLC CPU are used to initially write data to the Memory Pack Module. In addition to
writing data to the Memory Pack, the programmer can read data already stored on the Memory Pack
and can compare that data with files already present in the programmer.

After the data is stored on the Memory Pack, the data can be copied to one or more other PLC CPUs
of the same type, with no programmer needed. To do that, the Memory Pack Module is removed from
the Micro PLC, and installed on another Micro PLC (Micro PLCs must be powered down to remove or
install an option module). When the second Micro PLC is powered up, all of the data on the Memory
Pack is written into the corresponding PLC reference addresses.

14.2.1 Features
= Store 128kB of data.
* Read the data at Power up.

= Read/Write/Verify the data through programmer command.

With the programmer present, the PLC CPU can read, write, or verify a program, configuration and
tables in the Memory Pack Module. When reading or verifying data, it is possible to select hardware
configuration, logic, and/or reference tables data. However, when writing data to the Memory Pack
Module, all the data (logic, configuration and reference tables) must be written. Individual data types
cannot be selected for writing.
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14.2.1.1 Reading Data from the Memory Pack Module at Startup

If the Memory Pack Module is connected to the port 2 when the PLC is switched on, the PLC
automatically reads all the data (program, configuration, and tables) in the Memory Pack Module. The
Micro PLC stores the data in its RAM/FLASH and flash based on the options that have been set in the
hardware configuration.

The OK LED keeps blinking while the data is being transferred from the Memory Pack Module to the
PLC. Wait until the OK LED stops blinking to do any further operations.
14.2.1.2 Data Read, Write, Verify Operations Using the Programming Software

Read/Write/Verify operations can be done on the Memory Pack Module using the programming
software. The PLC must be placed in Stop mode.

The path for write /read/ verify through programming software is:
Targets -> online commands -> Flash/EEPROM

The popup window for write/read/verify appears. Select the memory storage board option from the
two choices (memory storage board or flash memory) to transfer data between the Memory Pack
module and the CPU. Then select the write/read/verify operation. The programming software shows
the status of the data transfer.

The Memory Pack Module and PLC must both have either no OEM key password or the same OEM
key password for the data to be transferred. The Memory Pack Module does not perform special
processing for other type of passwords.

14.2.1.3 Write Protect Switch
ON

OFF

The Write Protect switch on the Memory Pack Module prevents writing data to the module when it is
in the ON position.

Caution

If the Write Protect switch is in ON position and the programming software
tries to write data to the Memory Pack Module, the data is NOT written to the
module. However, no error message is generated, and there is no indication
that the data has not been written. This should be considered before setting
the Write Protect switch.
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143 1C200USB001

RS232 Extra Port Option Module with 2 Analog Inputs

VersaMax Micro PLC Option Module IC200USB001 can be used with a 20, 40, or 64-Point Micro PLC to
provide an extra RS232 Port and two analog inputs.

Analog
4 Input
Connector for Terminals
Memory Pack
Module —

When installed on the Micro PLC, the RS232 Port Option Module becomes port 2. It supports the
following communications protocols:

*  Modbus Master/Slave
*  Serial Read/Write

»  SNP/SNPX Master/Slave

Use of the Port Option module as port 2, and the protocol selection must be set up in the
configuration software. After making those selections, the communications parameters can also be
configured.

Pin assignments for Port 2 are

] 1 |86 Signal Ground
- 2 | vec | 5vdc Output
_:i 3 | 10V 10Vdc Qutput
3 4 | NC -
3| 5 | sD Sent Data
:?\"‘": 6 | RD Received Data

\ 7 | NC R

8 RS Request to Send

An external device can obtain power from the 5Vdc output pin if it requires 200mA or less at 5Vdc.
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143.1 Analog Inputs

The terminals on the Port Option Module can be used for analog inputs with the following
characteristics:

Input Ranges 0-10V (10.24 V Max)
Resolution 0-10V, 10 bits
Accuracy +1%

Linearity +3 LSB Maximum
Voltage Input Impedance 100kQ

Channel to channel: none

Isolation CPU to analog signal: none

Solid wire: 0.14mm?2 to 1.5mm?2

Analog Terminal Wiring Stranded wire: 0.14mm?2 to 0.10mm?

m “«—Channel 2
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144 1C200USB002

RS-422/485 Extra Port Option Module with 2 Analog Inputs

VersaMax Micro PLC Option Module IC200USB002 can be used with a 20, 40, or 64-Point Micro PLC to
provide an extra RS-422/485 Port and two analog inputs.

Connector for

Memory Pack
Modue — 7

When installed on the Micro PLC, the RS-422/485 Port Option Module becomes port 2. It supports the
following communications protocols:

*  Modbus Master/Slave
=  Serial Read/Write

= SNP/SNPX Master/Slave

Use of the Port Option module as port 2, and the protocol selection must be set up in the
configuration software. After making those selections, the communications parameters can also be
configured.

Pin assignments for Port 2 are:

/ 1 3G Signal Ground
[ 2 VCC 5Vdc Qutput
| —| 3 NC Not used
E 4 TH(H) Send Data +
3| 5| TX(-) | SendData-
“‘Q 6| RX(-) | Received Data -
\ 7| RX(+) | Received Data+
a RT Terminal Resistor

An external device can obtain power from the 5Vdc output pin if it requires 200mA or less at 5Vdc.
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14.4.1 Analog Inputs

The terminals on the Port Option Module can be used for analog inputs with the following
characteristics:

Input Ranges 0-10 V(10.24 V maximum
Resolution 0-10V, 10 bits

Accuracy +1%

Linearity +3 LSB Maximum
Voltage Input Impedance 100kQ

Channel to channel: none

Isolation CPU to analog signal: none

Solid wire: 0.14mm?2 to 1.5mm?2

Analog Terminal Wiring Stranded wire: 0.14mm?2 to 0.10mm?

m - (__,_ChanneH + [m Py
- |l @
m «——Channel 2

e
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145 [1C200UUB001
USB / RS232 Conversion Option Module

VersaMax Micro PLC Option Module IC200UUBO01 can be used with a 20, 40, or 64-Point Micro PLC to
provide a USB Port.

Connector for

Flash Memory __»

Module USB Port

4 Connector

Characteristics of the USB Port are:

Connector Straight B type
USB version 2.0
Power Self-powered
Baud Rates 4800 through 38400 only.
S Do not configure other baud rates for Port 2 when using the USB Conversion
upported ,
Option Module.

Connecting to the USB board from windows should automatically download the correct driver from
Microsoft. To download directly, go to http://www.ftdichip.com/Drivers/FT232-FT2450Drivers.ntm
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146 IC200UEMO001
RJ-45, 10/100 Mbit Ethernet Communications Module

The VersaMax Micro PLC Option Module IC200UEM001 can be used with a Micro 20, 40, or 64-Point
PLC to provide an Ethernet Port.

Connector for
Memory Pack
Module —

When installed on the PLC, the Ethernet Port Option Module becomes Port 2. It supports the following
communications protocols:

= SRTP Server

= Modbus Server/Client (separate download)

= Pass- through port (separate download).

Protocol options are available on http://support.gefanuc.com/support

14.6.1 Module Specifications

Processor Speed

DSTni-EX CPU, 48MHz

Memory

256 kByte RAM, 512 kByte FLASH

Connection Type

RJ 45 10Base-T/100Base-TX Ethernet

Entity Type Server/Client

Bus Speed 10/100Mbaud

Number of Connections Supports up to 8 TCP/IP connections (4 for SRTP, 8 for Modbus TCP,
Supported 1 for Tunneling)

Mode Full Duplex

14.6.2 Status LEDs

Link LED (Amber)

Solid Amber: Connection to Micro 64 established and network is
connected

Activity (Green)

Flashing Green when there is any activity on the network

Status (Red)

OFF: No errors
Red ON: Duplicate IP address present or network controller error
Red BLINK (2x/sec): No DHCP response or Setup menu active
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14.6.3 Configuration Options
The option port should be configured for Ethernet. Configuration options ar