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WARNING!

Thank you for purchasing American made automation products from EZAutomation. We want to ensure
your new automation equipment works well for your application and also operates safely. Hence we
have created this manual so anyone who installs the equipment should read this manual to ensure
proper installation and setup.

To minimize the risk of potential safety problems, you should follow all applicable local and national
codes that regulate the installation and operation of your equipment. Please note these codes vary from
state to state and usually change with time.

Programmable control devices such as EZRack PLC are not designed, manufactured or intended for use as
on-line control equipment in hazardous environments requiring fail-safe performance, in which the
failure of the product could lead directly to death, personal injury, or severe physical or environmental
damage. Unless proper safeguards are used, unwanted start-ups could result in equipment damage or
personal injury. The operator must be made aware of this hazard and appropriate precautions must be
taken.

The diagrams and examples in this user manual are included for illustrative purposes only. We do not
assume responsibility or liability for your product design, installation or operation. If you have any
questions concerning the installation or operation of this equipment, please call us at 1-877-774-EASY
(3279).

Trademarks

This publication may contain references to products produced and/or offered by other companies. The
product and company names may be trademarked and are the sole property of their respective owners.
EZAutomation disclaims any proprietary interest in the marks and names of others.

© Copyright 2017, EZAutomation
All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior written
consent of EZAutomation. EZAutomation retains the exclusive rights to all information included in this
document.

Designed, Manufactured and Distributed by EZAutomation
4140 Utica Ridge Rd. Bettendorf, IA 52722-1327

Phone: 1-877-774-3279 (EASY)

Fax: 1-877-775-3279

www.EZAutomation.net

A ETIIINON Hardware User Manual. Revision 2




Table of Contents:

Cover/Warnings/Trademarks

TablE OF CONTENTS...eeiiiieiii ittt e e e bee feeebesenses i
=L I 1o} oY s =1 o] PRSP U U SRRPR i
=T oL Tor= | BT T o] o Yo o SRR i
Environmental Specifications .........ooocciiiiiiei i i
Preventative Maintenance and cleaning.......cccocceeevcuiieeeciiee e e i

CHAPTER 1 - GETTING STARTED WITH HARDWARE

BP0 Y Yo 8T T o TP 1-7
1.2 Purpose of the Manual.........ceeeueiiiiiiiee e e eveet e e aer e s eaens 1-8
1.3 EZRACk PLC SYSTEM OVEIVIEW... c.veiiiieeiieeiieeieeestieeieeeiteesteeetae e i tevetesessssssessssesasesnnses 19
1.4 Quick and EZ SyStEM OVEIVIEW... ..cceerueerieerieeieeie e seeseeesteesteeaeenes eeessssassssssessssssnsnsens 1-10
1.5 How to configure the EZRACK PLC SYSEEM ... ..ccovueeeiiieiiiieeieeciieeiees eeetessseestessssse s e 1-11
1.6 How to design the most efficient EZRack PLC SyStem .......ccccceeevees eeeevereeecveerieecve e 1-12
1.7 Unpacking the EZRACK PLC .....ccviiiieeeiee ettt ettt sevevessssesbe s e s e 1-14
1.8 Powering up EZRack PLC with AC or DC MOEIS .......eevvuieeiieiiiieeiees et 1-15
CHAPTER 2 - INSTALLATION
2.1 Safety CONSIAEIratioNS.....cviiiiecieeciee ettt ae s sresaseeeresssse st ansaees 2-17
2.2 Installation CONSIAEratioNS......ccecueeieriereereerteeteeeete st e seesteeaes srenssresssssesss e snssaens 2-18
2.2a Environmental Specification Table ... e 2-18
2.3 Electrical CoNSIAEIAtiONS... c.uveieerieeierieeeeseesteeteeteeaeseeesteeseesseesaes sressssesssssessssresnssaens 2-20
2.3a Cabling, Shielding and Grounding for EZRack PLC .......ccccoevviirireneccennneeiieieeenenn 2-21
2.4 Sourcing (P type) and Sinking (N type) 1/O... cuvecveeeeeecie ettt et eaanes 2-26
2.5 EZRACK PLC MOUNTING... cuveeiuieeiteeeieeeie e et e et e ettt esaeestveesaaeesaveesnae e s stessssssesesssssstennssnas 2-28
2.6 EZRack PLC 10 Modules POSItIONING... c.ccccuieiiieiiieiieeiiiesie e sie s sresviesesesesssessensaeees 2-30
2.7 EZRack PLC 10 Mounting and WiriNg... ...cceeevueeiieeiiieecreecieecreesee s stestissesessesesresssnes 2-30
2.8 EZRack PLC I/O Modules SPecCifiCations ........cceccueevveeieiiesiesiiesieeies ceeevsessssseessseenssaens 2-31
2.8a Discrete DCIMOUIES ............ooeiiiiiiiiiiee ittt e st bestereeeae e senes 2-31
EZRPL-10-16DCI DC Sinking/Sourcing INPUL .......cccveeiiiieeiieecieeees et 2-31
EZRPL-I0-16DCOP DC SoUrcing OULTPUL ...cvvviiiiiiiiiriiiieieierererererees ceveerieseseeensaeies e 2-32
EZRPL-10-16DCON DC SinKiNg OULPUL ...veeeveriiieeiiecieeeieeciee s sevvvesvesssseeresessneasens 2-33
2.8b Discrete AC IMOUIES ............ooeiiiiiiiiiiiee it et ce st seies e e e senes 2-34
EZRPL-IO-8ACH AC INPUL 1ettutieiiie ittt ettt ettt estesbeessseesesessneesens 2-34
EZRPL-1O-8ACO AC OULPUL..eeeteeiiieetiesiiesteeeieestee st e steesbee st sessessesessseesenessseesens 2-35
EZRPL-10-4ACI4ACO AC Input / Output COMDO......cocveeeieecreeers et 2-36
2.8C Relay MOdUIES ........cooiiiiieiiee et et s 2-37
EZRPL-10-8RLO Isolated Relay QULPULS.......cccvieeeeiiieeciiie et e eerer e 2-37
EZRPL-10-4DCOP4RLO Isolated Relay & DC Sourcing OUtputs ... ...ccceeveveeerverinenen. 2-38
2.8d ANAIOZ IMOUIES.........cooiiiiiiiiiie e ettt eesbesee e besaenes 2-39
EZRPL-I0-8ANI4ANOV Voltage Analog Input/Output (12-Bit) ... cceervevrreeererrierenens 2-39
EZRPL-10-8ANI4ANOC Current Analog Input/Output (12-Bit) ... ccvereverreeereienenens 2-40
EZRPL-IO-4RTD Resistance Temperature Detector......ccccvvieiiiers evvviennesceeneieren e 2-41
EZRPL-10-8ANI4ANOV-16BIT Analog In/Out - Voltage (16-Bit).... vwo.eeeveeeeevreesrennn. 2-42
EZRPL-4THIE Thermocouple Input Module
2.8€ SPeCialty MOUIES ..........cocoo ettt sttt b st s e tenes
EZRPL-I0-HSCNT High Speed Counter Inputs with Fast DC/PLS Outputs................. 2-44
EZRPL-10-6DI4D0O-2ANI2ANOC Discrete and Analog Current Combo...........ccuu..... 2-46
EZRPL-I0-8DCOP-HC DC Sourcing Output, High Current. ........... coooveeveeveiceieeiieeeene 2-48

A ETIIINON Hardware User Manual. Revision 2




CHAPTER 3 - SPECIFICATIONS, CPU OPERATION, PLC MODESAND MEMORY MAPPING

EZRack PLC Bases, CPU and I/O Module part NUMDErS ......ccccccvveeveverieecesieie e 3-50
EZRACK PLC ACCESSOIIES .uviuiieuieeirieieete sttt et eeeate st se e es st ste st ses et et ane et sases s sesenean ene

EZRack PLC CPU Specifications
CPU OVervView ......ccceeeveececeenennnee
CPU Status Indication LEDs .......
BaAttery BACKUPD cuecveeiceiet ittt st ettt st st st et s e et st s et st sae et st sea s aes s ans
CPU Operation SEQUENCE .....ccceeeieiiecee e crteetee it st at e stestesssees e e saeasaesaesstesassessesnesaesnsanes
[/O RESPONSE TIHME w.eveviveeieierere ettt eeeeteteseatee et eea st sra et eae sea s saessabes st ssatessaenssesese sensessaeenn
MEMOIY IMAPPING ittt ettt st sttt et et st st et et she et e bes saeeaesestenee st srssensn
3.92 MeMOry Map TabIE ....cueiieiie ettt sttt st et er e st e e s s eassae e sean
3.9b SYSTEM DISCIELES ...viiieee ettt ettt ettt et et e et e e e e e st n e st e st e st eaas
3.9C SYSEEM REGISTEIS ..eoitieee ettt ettt sttt e st sttt s ae st e s e e sae e s aesae s sbesaeeesaennn

©oONOUIA W=

CHAPTER 4 — QUICK START GUIDE (EZRACK PLC DESIGNER PRO)

4.1 EZRack PLC Designer Pro Software Requirements & Installation
4.2 Creating a New Project and Transfer to EZRack PLC .......c.cccccevuveveneee.

A ETIIINON Hardware User Manual. Revision 2



EZAutomation

Chapter 1: Getting Started
In this Chapter...

1.1 INErodUCTION oo 1-7
1.2 Purpose of the Manual........cccccceeeeeeiiiiiiiiee e 1-8
1.3 EZRack PLC System OVErVIEW........coccveeeeeriiereeiiieeesnreeeesnneens 1-9
1.4 Quick and EZ System OVervieW... ....ccccvveeeeeeeeecciiiieeeeee e 1-10
1.5 How to configure the EZRACK PLC System .......ccccceeevveeeennnnen. 1-11
1.6 How to design the most efficient EZRack PLC System ........... 1-12
1.7 Unpacking the EZRACk PLC ......cvvvveeiiiieeeeciiee e 1-14
1.8 Powering up EZRack PLC with AC or DC Models ... ................. 1-15

A ETIIINON Hardware User Manual. Revision 2



1.1 Introduction

Welcome to EZAutomation’s new programmable logic controller (PLC), the EZRack PLC

EZAutomation and its parent company AVG Advanced Technologies, with a 49-year-old tradition of
manufacturing more than 500 high value and most innovative automation products Made in the USA,
welcomes you to the EZRack PLC family of products.

EZAutomation is well known in the automation industry for its innovative HMI Operator Interface, the
EZTouch®, but its sister company, Uticor Technologies, formerly Struthers Dunn Systemsdivision, hasbeen
at the forefront of PLCs, welding controls, message displays since 1968. Uticor, in fact, was one of the
early inventors of PLCs back in 1968. It held numerous patents on PLCs, then called Process Control
Computers and received a patent on these devices back in 1973.

With AVG’s rich history in automation controls, almost half a century of experience in electronics
manufacturing, and innovation thru the EZAutomation division, we are now proud to present a low-

cost, innovative Programmable Automation Controller Made in America, with cutting edge technology
and features, the EZRack PLC

PATENIEDSErZ58IE 3,761.882
SHEEL 10F 3

F3asgalaaiiess

% x OO

US Patent No.
3,761,882 issued
to Uticor on
Sept 25, 1973

Describing the first time
use of programmable
memories in PLCs
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1.2 Purpose of the manual

This manual is presented with details and step-by-step information on the Installation and
Programming of a new EZRack PLC Programmable Controller. It also covers the troubleshooting and
maintenance of an existing setup, if present, and providesan understanding ofhowtoconnecta EZRack
PLC with other components in your control system.

This manual is a good reference guide for personnel who install and /or program EZRack
PLCs. The manual also includes important information about power and signal wiring,
mounting of the CPU, and configuring the CPU system.

Where should | Start?

If you are already familiar with basic PLC concepts, you may choose to start with Chapter 2, Hardware
Installation. New customers may find it more useful to get acquainted with the features of the EZRack
PLC first. The Quick and EZ Start to get familiar with EZRack PLC section of this manual is also a good
starting point, for both experienced and new users.

Where to get HELP - Technical Support
We make every effort to keep our manuals short and simple, yet detailed enough to answer your

application requirements. We always appreciate all types of feedback so we can constantly improve our products
and manuals. If you need additional technical assistance, please call us at:

1-877-774-EASY (3279)
Our experienced Technical Support Engineers, located in the USA, are available Monday through Friday
6A.M. to 12 midnight CST. You can also reach us at 1-563-650-8112 onthe weekends for emergency
technical support.
You can also visit our website for online resources with specific technical information about a wide
array of our products. The EZEducation resource is a great addition to the website with product

videos, technical documentation of application notes and programming examples.

www.EZAutomation.net
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1.3 EZRack PLC System Overview

110 Modules
Power 5‘“P|’_|3I cPU Slat-11o Slot-7 accepts all the optional modules
The base unit CPU Slat accepts {discrete 0, analog 170, and sped alty modules)
has; F.'Im{l'Ef S.Uﬁph' all the models of can be installed in any of the slots,

AL ot CPU available

input power EZLCX-CPU-TLE Forinstance, 5 base model comes with
110-220VAC or EZLGX-CPU-ZUE CPU slot and 5 slots for /0 Modules

24D
Y ey

9-pin D-Sub for programming
and/or third-party communication

RS232/485/422
9-pin D-5ub
RS232 for programming

1/0 Modules

Status LEDs

110/220 VAC or 24 VDC 4 :
Input with 24 VDC Etbarnet part fur:
Auxillary Output Power

L lleT

- Programming
3.6V PLC Battery
' HMICommunication

b PLC Online Editing/Communication
CPU: ) ke Third-party devices communications

Type 1: One serial port »
Type 2: Two serial ports IType AUSB Port for:
Project download from a USB flash drive

L Data Logging

—{Micro USB port for programming ]
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1.4 Quick and EZ System Review

EZRack PLC Base

The EZRack PLC bases are available in 3 models; 3, 5, or 7 slots and are capable of flexibly incorporating
48, 80 or 112 1/0 points respectively with the current I/O modules available. (Higher density, i.e. 32 Point
1/0 modules will be released in the future). Every EZRack PLC Base comes equipped with a built-in power
supply so no extra hardware is requited to power it up! They are available in either 24 VDC or 110/220
VAC power input.

EZRack PLC CPU

EZRack PLC CPU comes in 2 models. Either with 1 or 2 serial ports. Every CPU has a built-in Ethernet port,
USB port for data logging, micro USB port for programming, and slots for I/0 modules. The CPU also
comes with a battery which is used for maintenance of the Real Time Clock and Retentive Tags. The PLC
program is stored in non-volatile Flash.

1/0 Configuration
EZRack PLC has the “Auto Configure” option, which can auto detect the I/0’s plugged in its base.

1/0 Modules

All EZRack PLC PLCs utilize plug-in 1/O modules for its /O requirements. /O modules are not included
with EZRack PLC bases and need to be purchased separately. All the bases in EZRack PLC series can be
equipped with any I/0 modules. /O modules are available for DC, AC, Analog, Thermocouple, High speed
counter and Relay type 10 requirements. As you can see from the I/O options on the next page, there are
a number of Mix-n-Match 1/Os.
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1.5 How to Configure your EZRack PLC System

a) Choose your EZRack PLC base

EZRack PLC Base & Power Supply Specifications

Specifications AC Powered Bases DC Powered Bases

Part Numbers EZRPL-AC-03B | EZRPL-AC-05B | EZRPL-AC-07B | EZRPL-DC-03B | EZRPL-DC-05B | EZRPL-DC-07B
Input Voltage 110/ 220 VAC 24VDC

Range (90-265VAC) (20-28VDC)

Number of Slots 3 Slot Base | 5 Slot Base | 7 Slot Base 3 Slot Base | 5 Slot Base | 7 Slot Base

b) Choose your CPU

EZRPL-CPU-1UE EZRPL-CPU-2UE

c) Choose your I/O modules

. EZRPL-10-16DCl (16 pt. 24VDC Digital Input)

. EZRPL-10-16DCOP (16 pt. 24VDC Digital Output - sourcing)

. EZRPL-I0-16DCON (16 pt. 24VDC Digital Output - sinking)

. EZRPL-10-4ACI4ACO (4 pt. 110VAC In, 4 pt. 110VAC Out)

. EZRPL-10-8ACI (8 pt. 110VAC Digital Input)

. EZRPL-10-8ACO (8 pt. 110VAC Digital Output)

. EZRPL-10-8RLO (8 pt. Relay Output)

. EZRPL-10-4DCOP4RLO (4 pt. DC Output sourcing 4 pt. Relay Output)

. EZRPL-I0-8ANI4ANOQV (8 pt. Analog Input, 4 pt. Analog Output - Voltage)
. EZRPL-I0-8ANI4ANOC (8 pt. Analog Input, 4 pt. Analog Output - Current)
. EZRPL-10-4RTD (4 pt. Temperature input module, RTD)

. EZRPL-I0-8ANI4ANOV-16BIT (8 pt. Analog Input, 4 pt. Analog Output - Voltage)
. EZRPL-IO-ATHIE (4 pt. Thermocouple Input Module)
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. EZRPL-I0-HSCNT (High Speed Counter Inputs with fast DC/PLS Outputs)

. EZRPL-10-6DI4DO-2ANI2ANOC (6 pt. 24VDC Digital Input, 4 pt. 24VDC Digital Outputs, 2
Analog Inputs, 2 Analog Outputs — Current with 12 Bit Resolution)

. EZRPL-10-8DCOP-HC (8 pt. 24VDC Digital Output, High Current [3 Amps / Point])

1.6 How to design the most efficient EZRack PLC system.

When designing your control system, keep the following recommendations in mind to design the most
efficient and powerful EZRack PLC system:

1. Take Advantage of our Mix-n-Match I/O

One key advantage of using EZRack PLC is it’s extremely flexible I/O. In order to figure out the most cost
effective setup for your application, first figure out the I/O requirements for your control system. Figure
out your most commonly used and most cost effective switches, solenoids, sensors, etc. Once you have a
good idea of all of these devices that you are going to use, then pick I/O to match your configurationinstead
of trying to match your configuration to the available I/0 as you would do with most other PLCs. There is
practically no configuration of /O that EZRack PLC cannot handle. EZIO is available in efficient blocks of 16
points with AC/DC combo modules, AC/DC with Relay, Analog combo and many more to match any
configuration.

2 Fast Scan Time

Need fast response time for your control system? EZRack PLC has a fast scan time, an average of 2.4ms for
1K Booleaninstructions and all other associated overhead. Typical PLCs with this type of processing power
are at least 5 times the price!

3 No Power Budgeting

With EZRack PLC, you will have the absolute peace of mind when picking I/0 modules for your control
system. EZRack PLC do NOT require any power budgeting whatsoever. You can practically pick out any
EZRack PLC IO module in any combination without having to worry about power constraints.

4. Rich Instruction Set and Patent Pending Free Flow Logic

Before you start designing your control system, just take a couple of moments to understand EZRack PLC's
rich yet concise instruction set. It has advanced function block instructions to save you extensive
programming time. A Relay Ladder Logic program (RLL) designedin another PLC might require 100 rungs
where EZRack PLC can perform the same functionality by utilizing subroutines and using our patent-pending
Free Flow Logic in just a couple of rungs.
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5 500,000 Words User Memory

Regardless of the size of the EZRack PLC you purchased, all models have an abundant 500,000 instruction
words of total memory available for the PLC program. With this amount of available memory, you can now
design practically any size of RLL program without ever having to worry about memory shortage. You can
create large databases, huge recipes, multiple PIDs etc.

6 16354 Registers and Variables
There is no shortage of the numbers of variables (tags) and registers in the EZRack PLC Therefore, you do
not have to worry about running out of registers and accordingly plan your design.

7 Integrated Data-Logging
With EZRack PLC built-in data log function block instruction and up to 64 GB of data storage on a USB
thumb drive you essentially have limitless data storage of all critical and non-essential values such as
production data, alarms, faults etc.

8 lloT Ready
EZRack PLC CPU comes with MQTT protocol support making it easy and secure to send PLC data to the
cloud or on a network using EZAutomation’s IloT, Free customized Client Utility. The EZRack PLC CPU
acts as a “Publisher” which can be used with any open source “Broker”. For more details, please review
EZRack PLC lloT application notes and getting started documents.
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1.7 Unpacking the EZRack PLC

Step 1: When you open your new EZRack PLC PLC,
you will see that it comes pre-installed in the
respective PLC base and CPU you configured. It also
has all blank I/0 modules (EZRPL-IO-BLANK), so in
case you do not fill up all the module slots, your
EZRack PLC PLC is ready to go. No need to buy extra
filler modules!

Step 2: Remove any blank modules by pressing on the top
and bottom tabs and pulling out from the base. Replace
blank module with one of the EZRack PLC I/O modules.
When inserting the EZRack PLC I/O module make sure to
line up the module on the “guiding slot” and press firmly
till it snaps to the PLC base.

Step 3: Whichever 1/0 slots you do not occupy with
an EZRack PLC I/O module, keep the blank module in
place and you are ready to go!
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1.8 Powering up EZRack PLC with AC or DC Models

24VDC INFUT
Note: On DC Models the + and — terminals are i E——
internally shorted so that you can also have 24VDC CRERR Qrﬁ
output to connect an HMI or external device =

requiring 24VDC.

24VDC OUTPUT | AC INPUT
Note: On AC Models, “L” is your Input Line and “N” ¢+ =xclu w0l

is Neutral. 24VDC output is also available to power o ..I‘u '

an HMI or external device requiring 24VDC.

NC = No Connection

/J7= Earth Ground

EZRack PLC Base & Power Supply Specifications

Specifications AC Powered Bases DC Powered Bases
Part Numbers EZRPL-AC-03B | EZRPL—AC-OSBl EZRPL-AC-07B | EZRPL-DC-03B | EZRPL-DC-05B | EZRPL-DC-07B

Input Voltage 110/ 220 VAC 24\VDC
Range (90-265VAC) (20-28VDC)

Number of Slots 3 Slot Base | 5 Slot Base | 7 Slot Base 3 Slot Base | 5 Slot Base | 7 Slot Base
Auxiliary 24 VDC
Outputry 800mA

Maximum Inrush
Current 1Amp

Maximum Power
Consumption 10 Watts

Opearating Temp. -20 t0 60°C (-4 to 140° F)

Storage Temp. -40 to 85°C (40 to 185° F)

Price 399 $119 $139 $119 $129 $149
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EZAutomation

Chapter 2: Installation
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2.1 Safety Considerations

Please follow all applicable sections of the National Fire Code, National Electrical Code, and the codes of
the National Electrical Manufacturer’s Association (NEMA) to ensure maximum safety of the equipment
and personnel.

Plan for Safety

It is an absolute must to follow all applicable sections of:
+ The National Fire Code
« The National Electrical Code (NEC)
« The National Electrical Manufacturer’s Association (NEMA) codes.

Local regulatory and government offices usually provide excellent help to determine which codes and
standards are necessary for safe installation and operation. Please note these codes may change from
time to time, so it is the responsibility of the user to keep up to date.

Safety Techniques

Safetyisthe mostimportantelementofapropersysteminstallation. Adhering to these safety considerations
ensures the safety of yourself and others, as well as the condition of your equipment. We recommend
reviewing the following safety considerations:

1) Disconnecting Main Power
The main power switch should be easily accessible to the operators and maintenance personnel. It is
important to make sure that all other sources of power, including pneumatic and hydraulic, are de-
energized before starting the work on a machine or process controlled by a PLC.

2) Safety Circuits
Most of the machines are installed with safety circuits, like Limit switches, Emergency stop push
buttons, and Interlocks. These circuits should always be hard-wired directly to the PLC. These devices
must be wired in series so that when any one device opens, the PLC is automatically de-energized. This
removes power to the machine. These circuits should not be altered in any case, since serious injury
or machine damage could result.

3) Fail-Safe Operation
Our products are not fault-tolerant and are not designed or intended for use as on-line control
equipment in hazardous environments requiring fail-safe performance, such as in operation of
nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life-support
machines, weapons systems, clutch control systems on presses, in which the failure of the product
could lead directly to death, personal injury or severe physical or environ- mental damage. External
fail safe and/or redundant components are required to make your control system Fail-safe.
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2.2 Installation Considerations

EZAutomation products have been designed and tested for operation in the most demanding industrial
environments. Modern solid-state industrial controls are complex electronic equipment that operate
at low levels of voltage and current, coexisting with components that operate at much higher levels of
power. The difference in operating power characteristics between the high and low power control
devices creates the possibility of unwanted signals being generated causing interference. The
interference, which isa by-product of electrical noise, is not present at all times. However, it appears at
random and during brief periods of time it can cause disruptions and errors in the operation of a control

system.

Enhancement of a system’s noise level immunity, and its tolerance to other environmental hazards can
be accomplished by following proper system installation guidelines. The recommendations are of a
general nature and constitute good industrial installation practice.

General Environmental Installation Considerations

Avoid installing EZRack PLC in areas where the following conditions may exist:

Environmental temperatures above or below those specified by the EZRack PLC
Prolonged exposure to humidity and liquids which may be sprayed or splashed on the
equipment.

Dusty environments where airborne particles may accumulate on equipment causing
reduction of heat dissipation, and reduction in effective electrical spacing between
components.

Areas of excessive vibration above EZRack PLC specs.

Areas of high-radiated electrical noise, such as near fields of transmitting antennas and
areas in close proximity of arc welding stations.
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2.2a Environmental Specifications

The following table lists the environmental specifications that generally apply to the EZRack PLC CPU,
Bases and /O modules.

Parameter \ Ratings \
Operating Temperature -20 to 60°C (-4 to 140° F)
Storage Temperature -40 to 85°C (_40 to 185° F)
Humidity 10 to 95% Relative Humidity, Non-condensing
Vibration Resistance 2g @ 10...500 Hz (IEC 60068-2-6)
Shock Resistance Up to 30g (IEC 60068-2-27)
Electrical Noise (ESD 6kV contact discharge (IEC 61000-4-2)
Immunity)
Atmospheric Conditions Non-corrosive gases

Agency Approvals
Your application may require agency approval. EZRack PLC’s agency approvals are:

e UL (Underwriter’s Laboratories, Inc)
e CUL (Canadian Underwriter’s Laboratories, Inc)
e CE (EU Certification)

Physical Layout of EZRack PLC in Control Cabinets

When possible, cabinets housing electronic equipment should be designed with provisions for natural or
forced ventilation to facilitate heat dissipation. Observe the following rules for cabinet installation:

e Heat generating equipment (power supplies and other heat
CONTROL CABINET inducing components) should be installed toward the top of
the cabinet. The lower space in the cabinet is cooler than the
top area.

¢ Install heat-sensitive components in the lower section.
¢ Provide enough space between components to allow a free
flow of air for better heat dissipation.

Other
Component

¢ Providethe maximum possible physical separation between
solid state and electromechanical controls. If possible, the
electromechanical controls (motors, starters, solenoids, etc.)
shouldbehousedseparately or at the farthest point when
enclosed within the cabinet.

Also 2" from door or cover of the cabinet
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2.3 Electrical Considerations

Understanding Electrical Noise, Optical Isolation, and Shielding of Cables.
This section will provide you with a very basic understanding of Electrical Noise and how to keep it away
from CPUs.

1. Source of Electrical Noise
Industrial plants that have a number of generators of electrical noise are sometimes also referred to as
Radio Frequency Interference or RFIl. Anytime an inductive load like a motor, motor starter, or solenoid
is turned off, it generates a burst of excess energy that has to flow back to ground, just like electrical
energy from a lightning storm has to flow back to Earth. Other sources are RF Welders or Radio
Transmitters. RFl is short bursts of electrical energy at very high frequencies.

2 Effect of RFl on Electronic Automation Equipment
Electronic controls use faster and faster CPUs today. These CPUs are also operating at 2.5V to 5VDC
logic level power supply. RFI, if allowed to enter the CPU inside, is a killer of logic. A CPU under this
environment loses its brain and behaves erratically. The EZRack PLC has been designed to
protect false outputs, by using proper isolation design components that if faced with
extreme RFIl above given specs, will halt its operation, thus engendering a safe shut-
down.

3. How to keep RFl Isolated from CPU’s

Tronsformer or
Crhohe isolation Dipbical Isokbon

-0 077 EZRack PLC [ — — —
|

o wmee g D L
-
s B
Wasan

|
|
|
Fowor input b I
- |
Fibar [
I e,
|
[ ! [
PragramIng e n
" Transtormar or i Opbical lsolntion
Choke isclasion

Cabinets

Equipment cabinets usually incorporate one or two doors and/or hinged cabinet panels. In addition, sub-
panels may be utilized on those electronic controls and electromechanical items that are mounted.

The goal here is to create a medium for mounting the equipment and ensure grounding of the control’s
chassis to it. Relying on door hinges and swinging panels for a good metallic bond between hinged parts
and the main body of the cabinet does not insure adequate grounding. That is why the use of ground
straps is recommended.

RFI enters electronic controls in two ways:
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¢ Radiated RFI
e Conducted RFI

For most practical purposes, electronic devices, unless sitting right next to a powerful RFI transmitter, will
not be affected by noise because air space severely attenuates such interference. On the other hand,
conducted RFI travels over conductive surfaces such as power supply wires, electrical wiring of field
devices, and worst of all; improper ground planes.

It is a common practice with PLCs to isolate the sensitive CPU of the PLC from RFI by providing
Transformer or Choke Isolation on the Power Supply and optical isolation at the I/O side. EZRACK PLC
isolates the conducted RFI by both means, transformer/choke isolation as well as optical isolation for I/0
modules.

2.3a Cabling, Shielding, and Grounding for EZRack PLC

It is vital for the reliable operation of any electronic device to have any of its metallic surface well-
grounded to Earth. This not only provides for safe operation, it also will drain out any conducted RFI to
Earth, away from the CPU’s signal ground. Obviously, the metal cabinet housing the EZRACK PLC should
also be well grounded. The following section will detail these procedures. Power cables, I/O cables or
wiring and communication cables should all be separate so that they do not couple the conducted RFl on
any of these wires/cables. Another path for RFI into the EZRack PLC is through its RS232 and RS422/485
ports. The cables to these ports must be shielded properly as shown in the following diagrams.

Cabinet Grounding
Equipment cabinets usually incorporate one or two doors and/or

o o . . .. -
off 2 hinged cabinet panels. In addition, sub-panels may be utilized on
3 those electronic controls and electromechanical items that are
Cabinet Door mounted.
Sub-Panel Sub-Panel

The goal is to create a medium for mounting the equipment and
ensure grounding of the control’s chassis to it. Relying on door
hinges and swinging panels for a good metallic bond between
o o hinged parts and the main body of the cabinet does not insure

adequate grounding. That is why the use of ground straps is
Cabinet Door Grounding Straps | recommended.

The equipment enclosures are generally either painted or

Chassls ground

‘@' ~®‘ anodized. It is imperative that the equipment chassis are
i o~ grounded. Not only is this good safety practice, but it also helps
‘ L | oNe | LZ\ ’ L | oo | LZ‘ noise immunity problems. Mounting of painted or anodized
enclosures to like surfaces does not insure good metallic contact
Penel Mounted Penel Mounied . . .
Component Component between the equipment chassis and cabinet.

Control Cabinet
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The use of star washers when mounting the EZRACK PLC, or other components, provides sufficient
grounding on the panel.

tl Cabinet Wiring
| Mewning :pan The wiring of the EZRack PLC to the “field” outside the cabinet
must be by design. The wiring cannot be random in order to get
the various points of the cabinet and the “field” electrically
u connected.

|

Star woshers

Some general rules that apply in most situations:

Provide a separate power source to electronic controls and keep
this power buss away from any 1/0 power.

e The cabinet should be wired with a safety ground (the main safety ground wire gauge is
determined by the cabinet’s total current consumption) and in accordance with all electrical
code requirements.

¢ Once the cabinet doors, stationary sub-panels and swing-out subpanels have been “strapped” to
the main cabinet, it is not necessary to run safety ground wires from the equipment chassis
terminals to the main safety ground connection.

e The safety ground terminal of each component can, and should be, connected with the shortest
wire possible, to the cabinet or sub-panel frame.

e Plan the wiring routing. Keep all switched power in separate ducts and if there is AC and DC
power being switched, keep the wiring of each branch separate from all wires and cables carrying
low level signals.

e Keep all three-phase power outside of the cabinet, but if it becomes necessary, keep the runs as
short as possible and maintain the maximum possible distance between the three-phase bus and
all other wiring.

AC/DC Transient Protection

Recommended AC Inductive Transient Protection

CAUTION.’ MOV ShOU/d be Inductive Loaod
2 times the load voltage and T —
have sufficient energy rating b é
corresponding to the load. |
}i | MOV 1 AC 1/0 power
o .
O -
|
AC [/0 Module
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Recommended DC Sinking Transient Protection

CAUTION! D1 should have

at least 100 PIV and 3 Amp Inductlve Load

current capacity. S = _
CAUTION! EZRack PLC’s i

DC outputs have a | D1 DC (/O power
built-in fly back diode to O: .-

absorb an inductive kick. !
For this Diode to work effectively, " DC 1/0 Module
the 24VDC power source powering

the inductive load must be connected

to the I/O module. Use these recommended

external suppressors for improved safety.

e Primary power leads to the control equipment (Base power terminals) should be made with
a two wire twisted cable with approximately 12 turns per foot. The length of these cables
should be kept to a minimum and to the greatest extent possible such cable runs should be
kept separate from other wiring.

¢ Inthe case of AC powered equipment, the primary power should be provided separately
from the power source used for I/O control.

AC Line Noise

The AC power available in house outlets and at sub-stations powering industrial and commercial
applications is generally generated at a power station miles away from the point of usage.

The power is “noise” free at the time it is being generated, and meets all specifications for amplitude,
frequency, harmonic distortion and others.

However, the same specifications cannot be guaranteed at the point of usage, due to the disruptive
factors associated with the transmission from generator to consumer.

While the generated power output starts its journey “clean,” and free of noise, it is “polluted” by radio
and TV frequencies, spikes from reactive kickbacks due to switching heavy inductive and capacitive loads
in transmission lines, and from other interference.

As a result, critical and sophisticated electronic controls may malfunction; false triggering, user program
loss and/or modification may occur and even catastrophic failure.

In view of the problems associated with AC power, it is strongly recommended the source, transmission
and final end use be given stringent consideration before any commitment to supply the system is given.
Some typical problems in power line usage are:

e Blackouts: This is the total loss of power. Generally, they are easy to detect and if a situation
arises where they cannot be tolerated then an un-interrupted power supply (UPS) should be
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used.

e Brownouts: This occurs when there is a reduction in line voltage amplitude. If this reduction falls
within operating limits, no adverse effects will be experienced. However, if they are frequent and
severe, a UPS system should be considered.

e Voltage Fluctuations: These are amplitude variations (rapid or slow) and can occur above or
below the specified limits. Over-voltage conditions may damage equipment if the duration of the
voltage condition is lengthy. It may cause disruptions, data loss, and production down-time.

¢ Noise Spikes: Noise spikes and other unwanted signals superimposed on the AC line voltage
waveform are the most common problems associated with the distribution of the power from its
grid system. The amplitude of these signals can be from several hundred to a few thousand volts
and the pulse width from about one to 200 microseconds. Because of their short duration and
random occurrences, these harmful signals are difficult to detect.

Dealing with AC Line Noise

The best option to effectively eliminate or greatly reduce voltage fluctuations, spikes and line noise is
through the use of isolation, constant voltage or power line conditioner transformer.

Isolation transformers are passive devices that do not have DC paths between the circuits they isolate.
The transformer provides attenuation to spikes and common mode noise, but has virtually no effect on
transverse mode noise and does not provide protection for voltage fluctuations.

Constant voltage transformers are static Ferro-resonant transformers that can accept fluctuating AC
voltage input (within a specified range) and maintain a constant voltage output. The transformers provide
good attenuation to transverse mode type noise, however, are ineffective for attenuation of common
mode type signals.

Power line conditioning transformers provide good line regulation and are effective in providing
attenuation to both common and transverse mode types of noise.

All of the mentioned transformer types are available by various manufacturers including EZAutomation
and they come in different varieties of operating voltages, power ratings, and frequencies.
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CAUTION! Do not apply
AC power to DC models or
Vice versa.

CAUTION! Keep the signal
GND for CPU Power and I/0
Power isolated.

NOTE: Industrial Power
Supplies today are relatively
inexpensive. Any good industrial DC

Power Source has an EMI filter built-in.

An 1/0 DC Power Supply does not have
to be that well-regulated on the other
hand.

Use to power CPU,

track power
supplies, other

controller peripher-
_b' als that contain
i their own power
AC |np“[ POWGTF‘LIDE AC Outpul supply, computers,
Conditioner| * o1 videoterminals
Unfiltered Transformer| '::isplaly\sc, ?:erzelf
eep ines
to a minimum
length, use twisted
pairs (12 twists/
foot). Keep sepa-
rate from VO lines,
three phase lines,
unfilterad AC, low
level analog and
W digital signals.

Use to power /O

—’ devices in the

cabinet and field.

I

Keep in separate
1/0 Power ducts and provide
as much separation
P fromfiltersd AC,
three phase lines

and low level

analog and digital
signals
[Prarepad Tt riudia

DC Powered EZRack PLC System I 3o
If you are using 24VDC for DC Power o /
for the EZRack PLC, we recommend that m—
the power for the CPU be a separate
Power Supply and the power source
for DC Loads be a DC Load supply. Gt

L1 EMI FILTER REGULATED CLEAN

[ FILT] POW ER SUPFLY
or
AT | *a EZRack PLC
FOR CPU o POWER
_ INPUT
AC. B FERRITE CORE
SUPPLY | L
1 +
o 24VDC FOR
EZLO mnd Field Devices such ax
i
° "j Solid state sensors and solenoids ete.
L2 1 3

Q  EARTH GROUND
CONNECTED TO
FILTER GNID
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2.4 Sourcing (P type) and Sinking (N Type) I/O

You will come across these two terms quite often in the world of automation controls. This section
will give you a short explanation and a simple way to remember the terminology.
Source (P type) Sources Voltage to the receiver

Source (N type) Sinks current through the load into GND

{ Iniernaly i Externaly
e LT T R ;g
-
; i
i Prasion
i + .
5 Smtevsggies | (1028VDC)
: Pmitive Vologe
NOTE: A sourcing oulpuf H J 1o Load e
sources/supplies positive H S
valfags fo & lopad. ; - Outpes -
ix 1+
i 116
: A
: E B
&
- GND

D OUTPUT [SOURCE]

{ Extarrnl Wrng |

[ Intermad )

ey ppltes
PositveNohase

| '

CO0-3E VB

NOTE: A sourcing input g_::
expacts positive valfage for !
it fo scihale.

2l =]

DO INFUIT{| SOURCE )
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{ Imternal}

| Extermal)

Flyiack Dhoude

(128 VD)

NOTE: A sinking outpuf
ginkz/recanves cument from

aload. :
Atent :

s :

F ooz :

|‘.-. LMY
D OUTPUT [SINK]
+
{ Esttareal wireg ) {Inbernal |

T Dk Gircomt.
e

V) +

[ 10-38 VS
NOTE: A zinking inpuf
sendazinks current fo an
extarnal swiich/oufput

=

D I { SINE )
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2.5 EZRack PLC Mounting

Mounting Dimensions

The diagrams below provide exact base dimensions. The EZRack PLC base can be panel mounted or on a

din-rail. You should use rails that conform to DIN EN standard 50022.

For Panel Mounting, use 4/6 screws with STAR washers to secure the unit to the mounting surface.
Dimensions are provided in inches and millimeters, mm appear in brackets.

DIMENSION "B

DIMENSION ‘A

DIMENSION 'C

1

1N

[2.552in]
7émmm

EZRack PLC Size Chart

Dimension’A’ | Dimension’B’ | Dimension’'C’
3 MODULE 194.0 [7.64] 184.0 [7.24] 174.0 [6.85]
5 MODULE 256.0 [10.08] 246.0 [9.70] 236.0[9.29]
7 MODULE 318.0[12.52] 308.0[12.13] 298.0[11.73]
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Using Mounting Rails

EZRack PLC bases can be secured to the cabinet using mounting rails. If you mount the base on a rail, you
should also consider using end brackets on each side of the base. The end brackets help keep the base
from sliding horizontally along the rail. This helps minimize the possibility of accidentally pulling the wiring
loose.

If you examine the bottom of the base, you'll notice retaining clips. To secure the base to a DIN rail, place
the base onto the rail and gently push up on the retaining clips. The clips lock the base onto the rail. To
remove the base, pull down on the retaining clips, slightly lift up the base, and pull it away from the rail.

Hook base on to DIN rail at top and
slightly push down base into position

Push the retaining clips upwards to
lock the base

Retaining clips clipped to the DIN rail
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2.6 EZRack PLC I/0 Positioning.

There are no restrictions on plugging in the I/O modules in any slot. Using the EZRack PLC Programming
software, you can either manually select which I/0O you want to plug in to a particular slot or use the
“Auto configure” option in the software to detect the I/O modules which are already plugged in to the
EZRack PLC base.

2.7 EZRack PLC I/0 Mounting and Wiring.

EZRack PLC 10 modules are designed with one thing in mind — modularity! Any EZRack PLC base can be
used with any EZRack PLC I/O. All EZRack PLCs are designed to handle any combination of EZRack PLC I/O
without any need for power budgeting. Most I/0 modules consume only 20 — 40 mA current at 3.3V.

Mounting I/O Modules

EZRack PLC I/0O modules have a snap on design to facilitate easy
installation and removal from base slots. The I/O modules have 2
clips, one on the top and the other on the bottom and a
connector on it’s base, which plugs in to the EZRack PLC base
through the guiding slot.

STEP 1: Hold the module between your thumb and index finger
so that your finger tips are on the clips.

STEP 2: Insert the module with the use of the guiding slot and push firmly from the top to insert it
completely until you hear a click.

Wiring 1/0 Modules

EZRack PLC I/O come standard with spring loaded terminal blocks
to provide a secure connection and easy field wiring experience.

Note: If screw type terminal blocks are preferred, these can be
purchased separately from the EZAutomation online store.
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Module Specifications

2.8 EZRack PLC I/0 Module Specifications.

EZRPL-10-16DCI

16 pt. 24 VDC Input Module

Number of Inputs 16

Input Voltage Range 1 -30VDC

Peak Voltage 40NVDC

input Carent DmAB D
Mawimum Inpat Current SmA@ 28 VDT

Input impedance 5.6k @ 10-28 VOC

ON Voltage Level = {0veC

OFF Voltage Leve! <2VDC

Min. ON Cavrent 15mA

Min. OFF Curent 02 mA

OFF to ON Response 244 mes, typical 3 ms

ON to OFF Response 244 mes, typical 3 ms.
e =
Commons 2 points4 points Seperate
Base Power Required {3V} | Typical 30maA (all imeuts an)
Opfical Isafation 2500 Vit

Wires o 24 ANG

Pinout Information

E I 11 | Inputs)
2 | Inpua2) 12| mput(1n)
3 [ inpuaa) 13| nput(11)
i | inputity 14 | mputt2)
) COMA 15 COM-3

§ | inputs) 16| nput(13)
7 [ 17| nputi4)
8 [ inpu 18| nput(15)
9 [y 19| nput(16)
T COM-2 20 Ciohs

[Estivad Warlegi

=]
a
=
o
L=
=
w

SLNdN1 20

EZLGX-10-16DCI

OE INPUT (SOLERCE)

sl Mg Smimmaf
’—l_f AL ‘;) A‘.'Illl'.'l" W
- o ) I o
= R = !
I =Y

DE INPLIT (5141
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EZRPL-10-16DCOP

16 pt. 24 VDC Output Module (Sourcing)

Module Specifications

Number of Oufpuis 16 sourcing

Output Voltage Range 14-30 VDT

Peak Voltage 50wDC

Maximum Sfeady Sfate 0.58 per culput,

Dutput Current 1.08 max per maodule @ 50°C

Maximum Leakage Curent | 1004 50 VOC (@ 50°C

ON Volfage Drop 2VDC @ 058

Maximem inrush Current 0.8Afor 10ms

OFF to ON Response < s

ON fo OFF Respanse =10us

Status [ndicators Red LED for each owlpul

#V Terminals & Commons | Two V™, 2 Commons Separate
1 Amp per module, tums off

Short Circuit Profacfon oudputs upan shar cirouit
defection

Base Power Required (3¥] | 80mA, all oulpuls on

Optical Isofation 2500 Vot

Wiras 14 {0 28 ANG

1 +V51 o +W52

2| Oupuft) 12| Outputa)
3| Oupu2) 13| Duputiin)
T 14| oupainy)
5 | Culputid) 15 | Outptiiz)
T 18 | Duput(i3)
7| cutputie) 17| Ouputi14)
8 | Oupu) 18| oupuifis)
T 18| Ouputith)
10 COMA 20 Com2

EZ RackPLC"

4 laternal}

S1NdLN0 33HN0S 20

=
"
)
=
L=
=
&
m
E
o
=
=
"

EZLGX-10-16DCOP
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EZRPL-10-16DCON

16 pt. 24 VDC Output Module (Sinking)

== Module Specifications

Mumber of Dufputs 16 sinking
Peak Vollage 503 VDC
il
Maximum Leakage Current | 100A @ 50 VOC @ 50°C
ON Voiltage Dirop 13VOC @ 0.58
Mazimmem inrush Cument 1.0/ for 10ms

OFF fo ON Response <2us

ON fo OFF Response =ilus

Status Indicators Fed LED for each output
+V Temminals & Commons | Two V", 2 Comman

Short Circuit Protection ﬁﬁgﬁ“m
Base Power Required (V) | 40mA, al cutputs on
Optical Isolafion 2500 Volt

Wires 14 io 24 AWG

1 +51 M V52

2 | Qutma(t) 12 | Owuiputi3)
3 | Qutma(d) 13 | Ouiputiid]
i 14 | Oulputii}
S 13 | Ouiputi1d)
6 | Quiewtis) 16 | Owiputi1d)
T | Quteut(§) 17 | Owiputi14)
8 | Quteut(7) 18 | Ouiputi1s)
8 | Outpui(8) 18 | Culputi16)
10 COMH F.l Comz

=]
sl
]
4
E
=]
=
=
bl
c
=
"]

(e
BowWN = D0
S LN L0 HMIS 30

-y
o,
s

EZLGX-10-16DCON

+ | (10-23VDC)

DC OUTFUT [SINE]
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EZRPL-10-8ACI
8 pt. 110 VAC Input Module

I Module Specifications

Number of Inputs 8

Input Voifage Range T0-132 WAC

AC Frequency 4763 Hz

Peak Voltage 180 valt

input Current 0.5mA@ 110 VAC

Maximum input Current 0.6mA @ 132 VAC

Input Impedance 200K

ON Voltage Level TOVAC

OFF Voltage Level 40 VAT

OFF to ON Response < 10ms

ON to OFF Response <10ms z
Shotus Indi m@hm ?
Commons 2 Commans 7
Fuse Na fuse

Base Power Required (5} | 20md for all B on

Optical isolation 2500 Vot

Wires 14 fn 24 ANG

EZLGX-10-8ACI

Inguti{]
]
Inputi3]
Inguti4]
AC_Common
IngutiS)
Inputis]
Ingt(7]
Inpurtig]
AC_Common

o | e | en | | s | R |

.
=
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EZRPL-10-8ACO
8 pt. 110 VAC Output Module

Module Specifications

Number of Dutput Points g

Nngghﬂrafcmmm 2
Du|put Voltage Range 20-132 VAC
Paak Voltage 180 Vit
ON Voitage Drop 12V @ 1A
: 12A@ 25°C, 0BA@
Maximen Current 50°C far ach oulput

Maximum Leakage Current | ImA @ 132 VAC
Maximum Inrush Curent 3BAmps for 16.6ms

Minimum Load 15mA

OFF fo ON Response max 112 cycle

ON fo OFF Response max 112 cycle

Base Power Required (V) | T0mA for 3 8 on B

Opfical lsolafion 2500 Valt =

Wires 1410 24 ANG 2
]
a

Pinout Information
Output(1] EZLGX-I0-BACO
Cutput(Z]
Cutput{3]
Output{4)

Output(5) Bt e

om0 | B | R k]

i _[Toap | QUTEUE_

|

"\"L"'J".l

It
i

oond |

(~)
p
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Module Specifications

EZRPL-10-4ACI4ACO
4 pt. 110 VAC Input, 4 pt. 110 VAC Output Module

Number of inputs 4
Inpurt Voltage Range 70132 WAC
AC Fraguency AT EIHz
Peak Vaitage 180 V¥
Inpart Current D.m@ﬁﬂw’.{:
Maximitem Input Current D.&nﬁ.@ﬁZ‘Mﬂ
Inpurt kmpedance 200K
AC hnpst ON Volfage Leve] THVBC
Specs OFF Voltage [eve! AT VB
OFF to ON Response = 10ms
ON to OFF Response = 10ms
Shatus fndicat :IEr:;nLEDBnreanh
Commons 1 Common
Base Power Required (3V) | 10mAfor all 4 on
Opdical lsolation 2500 Vel
Hires 24-16 AWG
MNumber of Oufput Podnts 4
MNumber of Commons 1
Output Voltage Range 20-132 VAC
Peak Vaitage 180 Vot
ON Voltage Dvop 12VE1A
T P
AC Maximum Leakage Cument | imA @ 132 VAC
Output |y imum Inrush Current | 38Ames for 16.6ms
i Minimum Load 15ma
OFF to ON Response max 112 cycle
ON o OFF Response max 112 cycle
Fuse Mo fuse
Hase Power Requived (§V) | 35mAforal4on
Optical Isolation 2500 Volt
Wires 14 to 24 ANG

Input{1)
Input{2)
Input{3)
Inputid)
Input-COM
Outputis)
Outputif)
Outputi7)
OutputiB)
Ouput-COM

S Ep | | o Sn | B | | R | -

-
=

Wk

B

=
£
£
]

SLMdMI Y

SAMEMI Y

SLNALN0 Y

EZLGX-10-4ACI4ACO
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EZRPL-10-8RLO
8 pt. Relay Output Module (with built-in Electromagnetic Shield)

Module Specifications

EZLGX-10-8RLO

Mumber of Dutputs 1
Outout Voltage m\mw‘ncr
Qutput Type 8 Form C{SPOT)
Qutpuf Terminals o
Consumed
Peak Voltage 30 VDCI380 VAC
AC Frequency 4761 Hz
Maximum Current (resist) | Spont
PO m.? 130VAC
PP Sk 5
Currant
Electromagnefic Shisld 2 R Aokt
1000VAC ketween
Ditectric Stength s s
and coit
OFF to ON Response =ims {fypical)
ON fo OFF Response =ims {fypical)
Status ndicators Red LEDs
Conizeis 8 isolated
Base Power Required (3¥) | 50ma
Pinout Information
1 | Outputff) Mormally open | 97 | Output5)_Mormally open
2 Ouitpeat{1]_COM 12 | Ouipuli5]_COM
3 | Ouiputit) Mormally close | 13 | OutputiS)_Mormally close
4 Output{2]_Normally open 14 | Oulpubif]_Normally open
3 Ouitpeat{2}_COM 18 | Ouiputif] COM
6 | OutpuiZ) Normally close 16 | Oulputif) Normally close
7 | OutputiZ) Mormally open | 47 | OutputT)_Mormally open
8 | Ouiputiz) cOM 18 | OulpuliT) COM
B Output{4]_Normally open 18 | OulputiB] Normally cpen
10 | Outputi4) cOM 20 | Owlputiel COM

T Chber Cocus

{ &= 180 WD)

WA ETS GN8N Hardware User Manual. Revision 2



Module Specifications

EZRPL-10-4DCOP4RLO
4 pt. 24 VDC Output (Sourcing), 4 pt. Relay Output Module

WA ETSIINON Hardware User Manual

W, B S
=g
P
2
R
[ES R o]

Number of Oufpuis £ sourcing
Output Voltage Range 20-30WDC -]
Peak Volfage 500VDC -
[~
MsEu e b ?‘3:;.°:ﬁﬂm@ R
Dufput Current sieC E
i 100uA @ 50 VOC @
Mzximum Leakage Curent
e 3w Pinout Information
ON Voltage Drop 2VDC @ 05A I i i
e Maximum Inrush Current 10,84 for 10ms 2 |o ) 12 | comz
Output | OFF to ON Response < 25 3 |o 2 17 | no2
Specs | DN to OFF Response <ilus 1 | Output) il ica
.‘Hihsin_li:ih’s Red LED for aach oulput 5 | Outputt) 5 coua
+V Terminals & Commons | One + One & | zavcon 18 | noa
1 Amp per module, tums.
Shoct Cifeuit Profection i e et 7 | Moi Connected | 17 | NC4
circut detection B |NCH 18 | coM4
Base Power Required (5V) | £0mA, af oulputs on 0 | comt 19 | NO-4
Optical Isolation 2500 Viott 10 [ ND-1 20 | Noi Connected
Wires. 14 1o 24 ANG Mate: NO-Nomaly Cpen, NG-Normally Ciosed
Optical [solation 2500 Vot EZLGX-10-4DCOP4ARLO
Numbier of Outputs 4 lsalated
Output Valtage Range | 108277 VAC or ki TR
P E 1St
Ouiput Type 4 Form C (SPOT) —
Oufput Terminals [TV -
i 12 ViV I |_
Peak Vaitage 30 VDC/3800 VAT i I L J il [Pt
AC Frequency 47-H1Hz i —_—
Maximum Current resist) | Shipoint = s o
% 0.5mA @ 130 VAC < -
Rk Maximum Leakage Current E:IH? ‘g* J_
Dutput | Maximum Switching 5 £ |3
Specs Current - | -
e 2 pF kshween contact T N
Elestromagnetic Shield i
T eetween D OUTRUT [SOURCH]
Dislectric contacts, 1500 WAC
e contacis & coil Extermal Intermal
OFF fo ON Response Max 10ms | 1
ON to OFF Response M S o, D
Status Indicators Red LEDs sk
Base Power Required [3V) | 50ma | =
Wires 14 10 24 ANG oL I
1530 VD) "|‘ {
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Maodule Specifications

EZRPL-10-8ANI4ANOV
8 pt. Analog Input, 4 pt. Analog Output Module (Voltage)

8 single ended
Number of Channels {2 cammans}
Input Range -1V
Resolution 12 bt (1-4056)
Step Response 200us bo 95% of FS
Crosstaik 112 cavnt rra, -B0sle
2060
Ao ply; epetinee - i Pinout Information ."-é-
Voltage Aﬂmmﬂa&ngs =150 5
= 1| outputity | 11 [ ety 1
SUCTRSSIVE
:’;“:, Comekc b approxmation 2 | outputiz) | 12 | inputff) z
Linearity Error fend to end) | = 2 count 3 | Cuputra) | 13 | inputn) =
Input Stability =2 count & | outputia) | 14 [ nputi) é
Giain Exrar =2 counts 5 |com 15 | com °
Offeet Calibration Error £ 5 counts & | Inputit) 16 | Mot Connected
£0.2% at 25°C, S PO
Max Inacouracy E04% 3t 0-60°C 4 i ot o
Accuracy vs. Temperature | = 50 ppm™C bypical : mi: :: N:; e
+
15 ded
vt ot Diwinel e i 10 | com 20 |vscom
Output Range 040 VDC
Resclution 1240k {1 . 409) EZLGX-10-8ANI4ANOV
Conversion Setfing Time 100 ps for FS
Crosstaik 112 count rra, -E0slk
Analog ook Ouiput Voltage £1BVOC
w Irtamal Extamral S,
Output | Offset Error £ 0.15% of range i
Spees | gain Error £0.3% of range - i
Linearity Error (end fa and) | =1 count 1 — T v =
Outout Stability =2 counts al ! s oy 0
Load Impedance X O min. —1¥ — rUEL
Load Capacitance 01 microF max 1 = r@:}": i
Accuracy vs. Temperafure | £ 50 ppmiC typical t.!; [43]
mim ==
—4 i = =
= ] L3 roen
b L S
- O
C Ao j A '-('éd hE'.T
T e
_— i ] —‘3:)—_:‘ B Himt
DN s
beal -
W -
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Module Specifications

EZRPL-10-8ANI4ANOC

8 pt. Analog Input, 4 pt. Analog Output Module (Current)

[a}
(=
o
=
in
=
=1
»
=
=
8
=]

EZLGX-10-8BANI4ANOC

Nember of Channels & Single Endled
Input Range 420 mA
Rasolution 12 kit (1-4088)
Step Responze ims for 85% F5
Crossiaik 112 count may, -80de
fop Iypecbmee bt A b Pinout Information
Absolute Max Rati -30mdA to I0mA
Aot R 1| Owest) | | inpats)
Cirent Comverter Type e S, 2 | oupatt) | 12 | inputisy
5__"'{'"‘;; Linearity Emor {end to end) | £ 2 counts 3 | owputrs) | 13 | mpem
Input Stability < 1 count 4 | owputin) | 14 [ mpue
Full-scale Calibration Error | £ 10 counts (@ 20mA a9 | COM 15 | COM
(Oiffsef Calibration Ermor £ 5 counts B | lnpui(1) 18 | Mot Connecied
Max Inscoivacy £0.3% @ 25°C, 7 |ipaz) | 17 | Mot Connected
+10.6% ﬁﬂ'ﬁ_ T | input3) 8 | et
Accuracy vs. Temperature :tfrﬂppa'r\""(:w 9 | inputid) 0 | s
Recommendead Fuse g‘f'ﬂm!rmzﬂ 10 | com 20 | vsoon
Number of Channels 4 single endead
Outpurt Range £-20mA
Outpust Type Currend Sourcing
Resolution 12 kit [1-4088)
Max. Loop Voliage &vDC Intarnal Extamal
Analog | | padfiaop 03000
inearily Ei fo 2 counts
Output Lingarity Emor jend foend] | £ L e
Specs Conversion Sefting Time 100us for FS : i —':}:t;
Full-scale Calibration Srrar | =12 counts al i I ) }:‘
Offset Calibration Eror | = 6 counts L =l =
i I = . ,—E
{all emors included) ——d;_ a5
Wires 14 to 24 ANG — = —L—:t)i
—1} g v A
i t—a
; LT
<:: Ao g E (2 7]
N ] g — o =
L e
£ — =
Nplm ==
Foarat
[4 0] =
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EZRPL-10-4RTD
4 pt. Resistance Temperature Detector

Pinout Information

1 CHANT + CHANI =
2 CHANT - CHAMNS -
3 COM-1 COM3
4

] CHANZ + CHANS =
& CHANZ - CHANS -
7 COM-2 COM-4
&

g VE+
10 V5 -COM

RTD Input Specifications

Number of Channels 4
Common Mode Range 0-3.3V0C
Coverter Type 12-bit
Update Rate All Channels per scan
‘ﬂﬂﬂm _l'hrds' 4 IR Words
Temperature Driff 50 ppm | *C {meax)
Maximum Inaccuracy +1-3°C
RTD Excitation Currenf 500 A
Operafing Temperafure 0°Cin60°C
Storage Temperafure -20°"CtoT0"C
Relative Humidity 51095 %
Terminal Block 15’?,:}“."'5’”&%‘;2‘,!
Optical Isolation 2500 Volt

CHT [+
CH1(

E)
=]
=]
=
-
=
=5
w

V5 CoOM

EZLGX-10-RTD

BLE | Pip-1 |Ch 1+
uomp-cnsaflilm ELE

RTD Sengar | (3 . .
L HED | pip-3 |RTD Common

BLE | Pin3 |Ch 2+

mmpmsat__i.un:]i_[._i:_

Pin-2 |Ch |-

Pin-& |Ch 2-

RTD Sooe2 (2]
VL RED | pin7 |RTD Common

Pin-11 | Ch 3+

Pin-12 | Ch 3-
Pin=13 | RTD Common

L— Pin-15 | Ch 4+

BTD Sensir-4 |:z:‘; wmpgg%l_lggp Pl | Ll &
N—— L Pin-17 | RTD Common

RTD Input Ranges

P00 000EEs =200 "Cin = 850 °C
120N QuoosT2 <80 "C o 260 °C.
19 cu odzT -200"C o260 °C

EZ RackPLC"

Hardware User Manual

A0
Corvertar
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Module Specifications

EZRPL-IO-8ANI4ANOV-16BIT

16-Bit, 8 pt. Analog In, 4 pt. Analog Out

MNumber of Channels 8 Single ended
input Range 0-10VDC
Resalution 16-ki (1-65535)
Step Response 15us to 95% of F5
Crosstalk 142 count max, -120dB
Impt Impedance: >0 o
Analog it Max Rall +17V £100ma s
Voliage falings = Pinout Information 3
SUCCESSIVE
5"'"' Converter Typs approdmation 1 | oupatty | #1 | ngatis) £
Linearity Eor {end to end) | 2158 2 | ouputz) | 12 | npatif) - 5’“1
Input Stability 1 | output3) | 12 | npatin) Ve E
Gain Emor +115B 4 | outputid) | 14 | npatip) 17 §
Offset Calibration Error +5158 5 [com 15 | com I
(=]
Max Inaccuracy Ii%@2FC 0 | lrewtid) 16 | Mot Connected
Aeccuracy vs. Temperature | £ 1 ppmi™C 7| ImputiZ} 17 | Mot Connected
Mumber of Channels 4 Smale ended & | Imput{3} 18 | Mot Connected
Output Range 0-40VDC 9 |nputidy | 18 [0S us+
Resaiution 16-hi [1-65535) 10 [com 20 |vscom bl
Conversion Seffing Time 10us to0 95% of F5
Gipestal W2 cont - 1OV EZRPL-IO-BANIZANGV-16BIT
Analog Peak Output Voltage +18VDC
Volege - ot Ervor +0.15% of range
Spees Gain Error. +0.15% of range ntamal Extamal
Linearity Eror fend to end) | +2158 e S
Oufput Stabifity +7 count - . 1T
Load impedance KD min. ] __E):..,._
Load Capacitance 0.01F max. 4] l i T e
Aecuracy vs. Temperature | SppmiC —8 & _i:z:li_ua
L I—C_D".—'le
frer | P
(L]
— H= o=
e T e =
h i e == D ==
s O
Heam[ff CE
=
A =T e
|| i : S
o]
o T
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EZRPL-10-4THIE
4 pt. Thermocouple Input Module

Wodule Specifications

Nurmber of Channeis £ differeniial

=
Commaon Mode Range | -1.5VDC to #4.0VDC -
Common Mods 10008 miin. (@ YOC :
Rejection SE0HE §
Inpurt impedance SM0 E
Absolute Maimum Fauit ted it o =
. S g
+1 'C max.
ActuTacy vs. ?immﬁ M.
Temperafure incluging ma
change|
PLC Updaie Rate 4 channels per scan
Base Power 10 (@ 2.3 VDC supphied
Reguired by bass

Dperating Temperature | -2° to 140°F {-20° to 60°C) T |yt 1 ey
Storage Temperature | 4710 158°F (20° 0 70°C) |3 [ gt 1. e
Relative Humidity 5t085% fnon-condensing) (| 7 | Mot Conmected | 43 | Mot Conmecied
EnviconmentalAi | No commsve gases 4 | mpuit2s 14 | cocwe
L 5 | inputa- 15 | cocvou
ey i e § | MotConmecied | 16 | CIC Ground
Shock MIL STD 810C 5162 T |iput3s 7 EZRPL-I0-4THIE
Noaise Immunity NEMA ICS3-308 8 | lnput3- 18
8 | MotConnected | 18 | vS+
10 | Mot Conmected | 20 | VS Comman

Thermocouple Specifications

4 21010 1200°C e i o TR O TG OSROT
K -0 1372°C i
=50 to 1TEE7C

E
Input Ranges in C TYTY:
e

ypeN  -200 i 1300°C
Display Resolution | Type JKT,EBN+0.4°C; Type SR 1°C

Resofution 16 Bit {1 in 65535)

Coid Junction

c tion Audomaic

Conversion Time 1ms per channel
30 mimutes typicaly

Warm:-Uip Time + 1°C repeatabity

Limearity Error

+1°C max. = 0.5°C typacal

{End to End)
Maximum inaccuracy | + 2°C [excluding thesmocouple error)
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EZRPL-10-HSCNT
High Speed Counter Inputs with Fast DC/PLS Outputs

High Speed 24 bit Counter Modules with PLS outputs that accept
quadrature encoder mputs. The PLS outpets compare the commter valoe to
two on'off prezsts and tom on outputs withon 100ps of position change.
Presets can be loaded into the connter modules from EZRack PLC. All
inputs and outputs ave optically isolated.

The counters have vanous preseiteset and inhibit modes as shown on the
followmg pagze.

Configuring your High Speed

Counter Module is EZier than Ever!

In EZRack PLC's 1/0 configuration
specify the range of registers to he
used for input and output.

ez 1111

I Pinout Information

Detailed information for

i St i 1 11 | Counder EN-
i ::r- [T I ® 2 12 | Counder RST-1
ol [ i 3 | Oufput 13 | CourterA-
i |t T = E 4 14 | Counter B-1
wr Al § | Oufput 2 13 | Common
L 16 - | Counder EN-2
7 | Oufput 3 17 | Counter RST-2
8 18 | Courterd-2
9 | Oufput4 18 | Courter B2
- i 10 | V5 Comman 20 | Common
Configure pulse, direction,
guadrature counting, set points, -
preset values and preset mode e
.-:uv-w.llil.uﬂ-_ = L ...-...... =
| | Lol | g Magass syt | s Mg (-
ot b P e — —
CshnnCasmy  PULIE i i oot v AT 2
* o .
i ifruid

Pt b B g sl i | A it
iz o e
i B e B

-

i [T

i s T
T Mba 7T e e Ly v S
Py e p
e b -
S e = o
|
| DTy e — v

SLNLLN0 IDUNOSE 2T

=
]
=
B
=]
g
€
|

EZRPL-IO-HSCNT

input and output registers
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EZRPL-10-HSCNT
High Speed Counter Inputs with Fast DC/PLS Outputs

Medule Specifications

Feature e S I General Specifications
Maimun input i 1 of 14 AWNG, 2 of 18 AWG
H00KHz after 13, 2X or 4K Mullipicascn i i
Frequency ihin il Mes LT ANG
Minimum Pufse e
Wi sus Opesating “20-50°C, Humitity non-candensing 5-55%
Resource Options 1X, 2%, or £X Quadrature, Lp oe Down Counter, Reset
Counter Range 16 milian {24 bits) Lk il
1. This made wil preset the coumier fo the preset value whie o =
preset is held high. While the presat signal is high, no new -t
pourt signats wik be couried. =
2. Tres made wil meale an imsmupt on he rsing edge of the (4] + ‘] Ta Gk Caent
Presst Modes reseL Signal 10 524 e COUNLEF 10 e PrESEt VL. ;
3. This mode wil @eale an imemapt on ne faling eags of me (HeIEVEC .
presel signal 10 527 T Counter 10 12 preset vale. - i
. This mode wil @eale 3 presel pulse every time tat mene is L |
2 fising qge of Sional A Gnd the presst signai is nigh.
‘Same &= Preset extept e resed input sels e
Rect Moo hepal Couter VaIUE tmzEr f
Inhibit input infibits e counter from counting when high
P — Counter Input Specifications e
utput Specifications o EZRPLAOHSCNT i
= EZRPLAO-HSCNT el counssd) |
ot cutart Numiar of 4 per High Speed Channel ?
Number of 4 High Speed PLS./ DC Inpuis: Inputs (A, B, BN, RST) AW | T e Ceni |
Dutputs Source oulputs pE—— é o B ;
14-28¥DC i 1 |
Respanse Time Wops Range | ;‘It | |
PLS Sefpoinis 1 oo pair for each outpul Peait Wilage S0VDC i H ] |
Pezk Witage 51.0v0C P — 2.5 mAg 14 V0T T |
o 5.0 mAd 28 VDT Fmcodar | |
ot b 0.5Aperoup, o Cutput |
i e 1,08 ma per module (@ 50°C ; SmAf 28VDC o
= ; for Conerol S
Maximum DB Sl Inpus impagance: | 5640 min. @ 1628 VDO el
o St ERPRT. S
ON Voitage Drop VDO @ OSA Level i ek
M fnush OFF ¥itage
; 0,84 for 10ms b <avoc
DFF to ON o Min ON Current 2EmA
SR Min. OFF Cur- =i
ON o OFF — rent B W7y
FESBEE OFF o 0N <as Lasasvoe
Satus indicators | Red LED for each cutput Responss "
+V Terminais ON 0 OFF —
: Onev=, 1 Common < 35 —
T 1 Amg p=r module, wms off 1 per High Spaed Counier
snort Circuit e Commons
s outputs upan short Gincult mpu
Protection .
Dptical isoation 2500 Vot
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EZRPL-10-6D14DO-2ANI2ANOC
Combo Discrete and Analog Current Module

The combo discrete and analog modules are 1deal for small
machime applications requiring less I'O. They give you the
cost benefit you normally find it in fixed [0 PLCs, but also
provide flexibility & expandibility for your I'O needs as
additional 1I'0 modules can be added to the EZRack PLC,

Pinout Information
1 |Digtiowt-1 | #4 | Digtalin-6
2 | Digital Dut-2 12 | Comman_ln
3 |DigitdOwt-3 | 12 | Analog Out-1
4 | Digitl Ouwt-4 | 14 | Analog Oui-2
9 | Comman 13 | Comenon
6 | Digitalin- 1 16 | Analog In-1
7 |Digitaiin-2 | 17 | Andlogin-2
& | Digital In- 3 18 | Comenon
o | Digitalin-4 18 [ W5+
10 | Digital In-5 20 W5 Common

EZRPL-10-6DI4AD0O-2ZANIZANOC

Digital Output Module Specifications Digital Input Module Specifications

Number of Dutputs 4 sourcing Number of Inputs [
Output Voltage Range 11-30VDC [nput Violtage Range 11-30VoC
Peak Voltage S0VDC Peak \oltage 40VDC
&wmﬁ? AN ?:ﬁﬂn::ﬁm@,wc Spit et lfm?@%lﬁc
Magimum Leakage Current | 100uA @ 50 VOC @ 50°C Mawimum input Current SmA@ 28VDC
ON Vbitage Drop ZVDC @ 0.58 Input impadance 5.6k @ 10-28 VDT
Magimum innzsh Current | 0.8A for 10ms ON Vioftage Level > 10VDC
OFF to ON Response < 2us OFF Voltage Levef =2VOC
ON to OFF Response <{0us HMin. ON Current 1.5 mA
Status Indicators Red LED for each autgut Min. DFF Current 0.2 mé
#V Terminals & Commons | One V", 3 Commons Separate OFF to ON Response 24 ms, tygical 3 ms

s . 1M|pperﬂw|de,h_ms_aﬁ ON to OFF Response 24 ms, tygical 3 ms
Short Circuit Profection ul@.rlsupunshnrtﬂmui D g;hmgfm
Base Power Required (%) | 80m&, all outputs on = 1 pait [Comman_in
Optical isolstion 2500 Volt Base Pawer Required (3] | Typioal 30mi {all mpi on)
Wiras 14 to 24 ANG Dptical Isolati 2500 Voit

Wires 1410 24 NG

WA ETS GN8N Hardware User Manual. Revision 2
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Analog Specifications

EZRPL-10-6D14DO-2ANI2ANOC
Combo Discrete and Analog Current Module

Number of Channels 2 Single Ended
Input Rangs £20ma
Resolution 12 kit (14096}
Stap Response ims for 35% FS
Crossialk 112 count max, -30db
Inpit impedance 6250 +01%
Absolute Max Ratings -3mA to 3mA
m Converter Typs 3%3.
m: Linearity Error fend fo end) | + 2 counts
Input Sthifity + 1 count
Fuit-scale Cafibrafion Ervor | + 10 counts @ 20mA
st Calibrafion Error + 5 counts
Max Inzceuracy RgEe
Accuracy vs. Temperature | + 50 pem/®C tyical
Recommended Fuse ggmmzﬂ
Number of Channels 2 single ended
Output Range 420m
Cutput Type Curent Sourcing
Resolution 12 bit {1-4096)
Max. Loap Valtage 6VDC
Anzlog | nadfoop 030002
m Linearity Error fend to end) | + 2 counts
Specs Conversion Satting Time 100us for FS
Fuft-zcale Cafibrafion Eror | £ 12 counts
Offsat Calibradion Error + 6 counts
Ia:.Fuﬂ-sc\i!ehmuracy 0%
(@il errors incluoled)
Wires 14 o 24 AWG

Module Specifications

Operating Temperature 20°C1o60°C
Storage Temperature 20°Cwm0C
Relative Humidity 51095 %
Removable Terminal Block 13‘5’;3‘5{%%
Vibration MILSTD 810 5142
Shack MILSTD 810C 5162
Nocse AERRER NEMAICS3-304

T T4PLIT {5iNE]
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EZRPL-10-8DCOP-HC

8 pt. 24VDC Output Sourcing (High Current, 3A/pt.)

Module Specifications

Number of Outputs B sourcing
Output Voitage Rangs 1-30VEC
Peak Voltage 50 VDC
a0a
rresrbomialll T e
Mazimum Lewkage Current | 1004 50 VOC @ 50°C
0N Woltage Drop 2VDC @ 054
Masimum inrush Currant 0.8A for 10ems
OFF ta ON Responds < hus
ON ta OFF Reapoinis <1048
Status indicators Red LED for each cutpul
#¥ Tarminaly & Commons | Two V™, 2 Commons Separate
24 Ampes par modue, fums
Short Circwif Profection off outputs upon shoet circuit
datecion
Bage Power Regquired (5V) | B0mA, 8B sulputs on
Optical lsofation 2500 Vot
Wires 14 10 24 ANG

Pinout Information

1 |vea T EEE

2 | ouput 12 |Oupus
3 |com 11 [coms
4 Output 2 | Oulput &
5 |com 15 |coms
5 v % |vses

7 |Oupad 17| Oupa?
8 |com:z W |coms
9 | Oulputs 19 | Ouvipetd
w |comz 20 |coms

o
A
G
=
o
m
&
=
=
<
W
x
&
x
A
c
=
=
-
=

EZRPL-10-BDCOP-HC

=]
B NPT |

A ETIILINON Hardware User Manual. Revision 2

L1028 vioe




EZAutomation

Chapter 3: Specifications, CPU Operation,

PLC Modes ad Memory Mapping
In this Chapter...

3.1 EZRack PLC Bases, CPU and I/O Module part numbers ... .............. 3-50
3.2 EZRACK PLC ACCESSOIIBS. .uieiuuierurieiriesiriesieesteesiteesreesseesnreesnsaesnsees 3-51
3.3 EZRack PLC CPU Specifications.......ccccveevvueerieesiieesieesieecree e 3-52
3.4 CPU OVEIVIEW... cvvieieiieciiiesieesiteesteesteesteeseteesteesnbeesteesnreessneenreen 3-53
3.5 CPU Status INdication LEDS ... ...c.evverierieeriesieesieseeseeseeeveenee e e 3-54
3.6 Battery BaCKUP ... ..iccoueeiiiecieeetee ettt et s 3-56
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3.1 EZRack PLC Bases, CPU and 1/0 Modules part numbers

EZRack PLC Base

24V DC Powered Base

EZRPL-DC-03B 24V DC Powered, 3 Slot Base.
EZRPL-DC-05B 24V DC Powered, 5 Slot Base.
EZRPL-DC-07B 24V DC Powered, 7 Slot Base.
110/220 VAC Powered Base
EZRPL-AC-03B 110/ 220V AC Powered, 3 Slot Base.
EZRPL-AC-05B 110 /220 V AC Powered, 5 Slot Base.
EZRPL-AC-07B 110/ 220V AC Powered, 7 Slot Base.
EZRack PLC CPU

EZRPL-CPU-1UE EZRack PLC CPU with 1 Serial, 1 Ethernet, 1 USB, 1 Micro USB Port
EZRPL-CPU-2UE EZRack PLC CPU with 2 Serial, 1 Ethernet, 1 USB, 1 Micro USB Port
EZRack PLC I/O Modules

DC Modules

EZRPL-10-16DCI 16 pt. 24V DC Input Module

EZRPL-10-16DCOP 16 pt. 24V DC Output Module (Sourcing)
EZRPL-10-16DCON 16 pt. 24V DC Output Module (Sinking)

AC Modules

EZRPL-10-8ACI 8 pt. 110V AC Input Module

EZRPL-I0-8ACO 8 pt. 110V AC Output Module

EZRPL-10-4ACI4ACO 4 pt. 110V AC Input, 4 pt. 110V AC Output Module
Analog Modules

EZRPL-10-8ANI4ANOV 8 pt. Analog Input, 4 pt. Analog Output (Voltage) 12 Bit
EZRPL-10-8ANI4ANOC 8 pt. Analog Input, 4 pt. Analog Output (Current) 12 Bit
EZRPL-10-4RTD 4 pt. RTD Temperature Input Module
EZRPL-10-8ANI4ANOV-16BIT 8 pt. Analog Input, 4 pt. Analog Output (Voltage) 16 Bit
EZRPL-10-4THIE 4 pt. Thermocouple Input Module

Relay Modules

EZRPL-I0-8RLO 8 pt. Relay Output Module

EZRPL-10-4DCOP4RLO 4 pt. 24V DC Output (Sourcing), 4 pt. Relay Output
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Specialty Modules

EZRPL-IO-HSNCT

High Speed Counter Input with Fast DC/PLS Outputs

EZRPL-10-6DI4D0O-2ANI2ANOC | 6 pt. 24V DC In, 4 pt. DC Out, 2 Analog In and 2 Analog Out

EZRPL-10-8DCOP-HC 8 pt. 24V DC Source Output, High Current. 3A/pt.

3.2 EZRack PLC Accessories

EZRack PLC Accessories ‘

EZ-PGMCBL RS 232C, EZRack PLC Programming Cable
EZ-PGMCBL-RPL Micro USB, EZRack PLC Programming Cable

EZRACK PLC-EDITOR EZRack PLC Programming Software (USB)
EZPPS-90W 24V DC Power Supply

EZRPL-BAT 3.6V, 1/2 AA EZRack PLC Battery

EZRPL-TERM-SL-10 10 Pin Removable 1/0, Spring Loaded Terminal Block
EZRPL-TERM-ST-10 10 Pin Removable 1/0O, Screw Type Terminal Block

EZRack PLC Base and Power Supply Selection Guide and Specifications.

Specifications

EZRack PLC Base & Power Supply Specifications
AC Powered Bases DC Powered Bases

Part Numbers

EZRPL-AC-03B |EZRFL—AC—GSE | EZRPL-ACOTE | EZRPL-DC-03B | EZRPL-DC-058 I EZRPL-DC-07B

Input Voltage
Range

110 /220 VAC 24VDC
(80-265VAC) (20-28V0C)

Number of Slots

3SkiBase | 5SciBase | 7SiBase | 3SoiBase | 5SoiBase | 7 SlofBase

Auxiliary 24 VDC
nuxma.ry

800mA

Maximum Inrush
Current

1 Amp

Maximum Power
Consumption

10 Watts

Opearating Temp.

-20 to 60°C {4 to 1407 F)

Storage Temp.

40 o B5°C (-40 to 185°F)

Price

$99 $119 $139 $119 $129

$149
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3.3 EZRack PLC CPU Selection Guide and Specifications

EZRPL-CPU-1UE

EZRPL-CPU-2UE

EZRack PLC CPU Specifications

Feature EZRPL-CPU-TUE  $148 EZRPL-CPU-ZUE  §188
Total Memory (bytes) 37.02 MB
Ladder Memory {insiruction words) 500,000 mstruchion words
Data Mamory internal Bits 1024
Internal Registers 16384
Current Consumption 400mA,
Boolean execution L4 ms
Internipd Instruction Response Time 50 ps
Programming Software for Windows Frea EFRack PLC Dasignar Pro
Bt communications pots Epemel 10100Meps Eivamet 10100MEps
Program Memaory Flash
Data Logging ‘Yas, UEE [Up o 64 Gh)
USH Programming fes
PLEC Simulation fes
T Raady ‘e, MOTT Profocol
LED indicatnrs Input Power, Program Run, Low Battery, LIS Lopging
10 Modules 5 dod ﬁE,DB.Mabg.RﬂnﬁMmeﬁm&m
Dprdhg Temparature -2 ta 60°C (-4 to 140" F)
Storage Temperature -4 to BE°C {-40 1o 1B5° F)
Max Nombear of Etharnet sfaves par Channel 4
Discrate [0 Modile Point Density aMare
Slots per Bese 7
Number of i >70
Control refays 131,072
Tiimars 256 (defaull)
Counfers 256 (defaull)
Immedizte IO =
Subroutines Funclions Block, up $omameory limit
Drum Saguancer s, up to mamary imi
Loops FORMEXTISUMP loops
Math Yoo, Adverced FurcionBodks:
Integer. Floafing Pont, Trignometric, Logical, Biwise
ASCH ‘fes, SendfRecsie
PID Loop Control, Built In Yas, Auto-tunad
Tims of Day Clock/Calendar Yes RTC
Run Time Edits Yes
Supparts Tru= Force es
Internal Disgnostics ez
Password security Yes
Battery backup ‘fes {Battery included)
Shock I0g (IEC 60068-2-27)
Vibration 2gi@ #0..500 Hz {IEC BI0GE-2-6)
Electrical Noise Mema IC5 Eﬁmmﬁﬁ#gﬁ SWC;
ESD Immunity Bk conted dischange (IEC 61000-4-2)
Agency Approvals CE, UL, clL
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3.4 CPU Overview

The EZRack PLC CPU is one of the most crucial and important components of the EZRack PLC. Almost all
PLC operations are carried out in the CPU, so it is very important to understand it’s capabilities. This
section will provide you with all the information regarding the EZRack PLC CPU and its communication
specifications.

EZRPL-CPU-1UE EZRPL-CPU-2UE

EZRack PLC has two different CPU options. It comes with either 1 or 2 serial ports built on it.

Note: Both CPU models come equipped with a built in Ethernet port, Micro USB Port and Standard USP
Port for various functions including programming, data logging and communication to 3™ party devices.

ALL EZRack PLC CPUs offer very robust processing power with a rich set of Instructions, Advanced
Function Blocks, Local Data Logging, 10T / Industry 4.0 ready and with a 2.4 ms scan time.

e Standard RS232/422/485 communication port.

e 10/100 Base-T Ethernet for Programming and PLC Communication.
e USB port for local data logging.

e Micro USB for programming.

e  CPU Status LED Indicators.

e 37.02 Total Memory.

* 2.4 msscan time.
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e Battery backed Real Time Clock (RTC).

3.5 CPU Status Indication LEDs

Solid ON

™
ol
X
N
o
=
=
[5.)
m
]
n
o

RED LED CONDITION
Normal PLC Operation.

Fast Blink (500 ms Interval)

Low Battery or No Battery Installed.

Slow Blink (1 Second Interval)

Firmware Upgrade Process or No Firmware in the PLC

Blink Error Count every 8" Second

PLC Error / PLC Faulted

AMBER LED CONDITION

OFF

Normal PLC Operation.

Solid ON

When Online and using Break Points in Debug Mode

GREEN LED CONDITION

Solid ON Normal PLC Operation.
If 1/0 is not configured.

OFF During Firmware Upgrade Process.
During Debug Process while Online with the PLC.
If PLC has faulted / PLC Error.
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Serial Ports:

~N
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i
- 5

Serial Port 1:

Port 1 can be used for programming the EZRack PLC
from a PC or to communicate with a 3" party device.
Please use EZ-PGMCBL to connect to this port.
Programming cable pin out is shown in the picture to
the right.

When using a CPU with 2 serial ports, please use Port 1
for any third party communication over RS232 / 485 /
422 for use of the ASCII protocol. Modbus
communication can be done using RS485 / 422 wiring.

PIN CONFIGURATION
Pin Number | Function

1 SD -

2 TXD

3 RXD

4 RD -

5 GND

6 SD +

7 CTS

8 RTS

9 RD +

PC COM Port RS-232 PLC COM Port

™ (3 A (3) RXD
RXD (2} 2) TXD
GND (5) \ J 9) =
DIR 4 | Shell A7
DSR. 6 D-sub 9-pin
c1s @) Mk
D-Sub 9-pin
Female

The RS 485/422 port can be accessed from EZRack PLC Designer Pro using Communication Instructions.

Please refer to the software manual for information on how to configure a port to communicate with

third party devices.

Note: Serial Port 2:

Port 2 can ONLY be used to program the EZRack PLC from your PC, using EZ-PGMCBL. It cannot currently

be used to communicate to 3" party devices.
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3.6 Battery Backup

EZRack PLC CPU comes with a 3.6V % AA Lithium battery installed
(EZ-BAT).

This battery is used to maintain retentive values in the PLC
program and the PLCs real time clock (RTC). Note the user

Battery Slot to
inserta 3.6V 1/2
AA battery

program is stored in Flash, so even during power shut-down and
a dead battery, the PLC program will NOT be lost!

RS232/485/422

Typical CPU battery life is 5 years, inclusive of PLC runtime and \
normal shutdown periods. A Low battery LED indicator gives a
low battery voltage warning.

ETHERNET DATA

To replace the PLC battery, we recommend following the below
steps:

1. Disconnect the external power source to EZRack PLC
Remove the battery cover

3. Remove the battery from the slot and insert a new battery. Please make sure to match the
Polarity (Note: If power is applied to the EZRack PLC, and a battery is inserted incorrectly, this can
potentially cause damage to the Base Power Supply.

4. Close the battery cover and power up the EZRack PLC

3.7 CPU Operation Sequence

A good understanding of EZRack PLC’s CPU operating sequence will help you achieve the proper control
for your equipment or process. The flow chart on the next page shows the main tasks how the CPU
controls all aspects of system operation.

Power-up Initialization

At power-up, the CPU initializes the internal electronic hardware. It also checks if all the memories are
intact and the system bus is operational. It sets up all the communication registers. It checks the status of
the backup battery. If all registers are go, the CPU begins its cyclic scan activity as described below.

Read Inputs

The CPU reads the status of all inputs, and stores them in an image table. IMAGE TABLE is EZRack PLC’s
internal storage location where it stores all the values of inputs/outputs for ONE scan while it is executing
ladder logic. CPU uses this image table data when it solves the application logic program. After the CPU
has read all the inputs from input modules, it reads any input point data from the Specialty modules like
High Speed Counters.
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—

Power Up |

Initialize HW |

|

Update Inputs |

Read input data
from specialty modules

Update datefttime |

Execute Ladder |

Update outputs |

Write output data
to specialty modules

House Keeping |

Check for watchdogs |

L

Error Checking |

Yes

No

Report Error
Set Register

Fatal Mo
Error

Yes

Force 11O
disable and
turn off CPU LED

IEZ RackPLC"

Execute Logic Program

This segment is also called Ladder Scan. The CPU evaluates and
executes each instruction in the logic program during the ladder
scan cycle. The rungs of a ladder program are made with
instructions that define the relationship between system inputs
and outputs. The CPU starts scanning the first rung of the ladder
program, solving the instructions from left to right. It continues,
rung by rung, until it solves the last rung in the Main logic. At
this point, a new image table for the outputs is updated.

Write Outputs

After the CPU has solved the entire logic program, it updates the
output image table. The contents of this output image table are
written to the corresponding output points in I/O Modules. After
the CPU has updated all discrete outputs in the base, it scans for
the specialty modules. The output point information is sent to
the specialty 1/0 like High Speed Counters.

Immediate Inputs/Outputs

There is a possibility that an input changes after the CPU has
read the inputs. If you have an application that cannot wait until
the CPU returns for the next input scan, you can use Immediate
Instructions.

These instructions do not use the status of the input from the
image table to solve the application program. The Immediate
instructions immediately read the input status directly from 1/0
modules and update the Input table with appropriate status of
input module read. Similarly, Immediate Output instructions do
not wait for the CPU to complete the ladder scan. Immediate
outputs are directly written to the image table and Outputs are
updated accordingly.

Subroutines

The CPU executes subroutines when called for in the ladder
program. These subroutines are useful in performing the same
logic operation time and time again just upon one call so you do
not have to repeat the rung logic over and over again.
Subroutines are also useful in executing a logical function, for
example check limits, upon receiving an external interrupt from
an EZRack PLC 1/O module.
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3.8 1/0 Response Time

1/0 response time is typically defined as the time required for the control system to note a change in an
input point and update a corresponding output point. In a majority of the applications, the processor of a
PLC responds practically instantaneously to this task. There are some applications that require extremely
fast I/0 scan times. The following four factors affect the I/O response time of a CPU:

1. The point in the scan period when the field input changes its state.

2. Delay time for Input module to change state.

3. CPU scan time.

4. Delay time for Output module to change state.

Normal I/O Response Time

Input to EZPLC |

: ({_ CPU Starte reading inputs (_-— CPU stans writing outputs

Delay for Input 4—H
Module On/Off i

Scan

Solve

CPU Scan Runasiloic I I [ } Solve Rungs/Logic ] D D l Solve Rungs/Logic D [ |:| I l ] [ Solve Rungs/Logic

Program writes outpuls

] Program reads inputs i
Delay for Qutput i b e —
Module On/Off ]

i /O Response Time

See the diagram above. The I/O response time is minimum when the I/0 module gets the input change
before the Read Inputs portion of the Ladder execution scan cycle. In this case the input status is read, the
logic program is solved, and the corresponding output point gets updated. The total I/O response time is
calculated as:

/0 Response = Delay in Input module + CPU Scan Time + Delay in Output module

Maximum I/O Response Time

Input to EZPLC |
CPU Starts reading inputs "\ CF‘U starts writing outputs ——-.__\.
Delay for Input F S ——
Module On/Off H i
Scan

CPU Scan nufz:ﬁ ic ] [ | Solve Runge/Logic l , | D l I l ‘ Solve Rungs/Logic l |:| | l l | Solve Rungs/Logic

i i g Program writes outputs

i it ' Program reads inputs 1 0
Delay for Output H Pl i 8 I . — |
Module On/Off 3 H

IO Response Time
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The 1/0 response time is maximum when the 1/O module notes an input change after the Read Inputs
portion of the Ladder execution scan cycle. In this case the input status gets noted only in the following
Input scan. The diagram shows an example of 1/0 response timing for this condition. The total I/O
response time is calculated as:

1I/O Response = Delay in Input module + 2 times the CPU Scan Time + delay in output module.

How to get the best I/O Response time

Iinput to EZPLC
CcPU Slaﬂ:-:i réad\ilq inputs "\' {CPU starts writing outputs 7_—“1 i
Drelay far Input 1—I——ﬂ 1: i LY
Module On/Off
| Scan ‘ H i
: s s ~ |
H Sak ' ' 1
CPU Scan ; Run;:?l_i\qwc l l ‘ | S:n‘vle Rul?,:{i‘iﬂ.fllj\t I 1 ‘ I_l ‘ I | l Solve Rungs/Logic | I | l I l Solve Rungs/Logic
H /_) g | - ‘\‘ £
Normal Input Read / I \ Normal Output White :
Immediate Input Read ' . Immediate Outpul Write
Delay for Output § or Interrupt Scan to Read Input | :q—”
Module On/Off : ]

VO Response Time

Using Interrupt subroutines and Immediate 1/0 instructions is the best way to optimize the I/O Response
time of your EZRack PLC system. The immediate instructions update the 1/O points during the ladder logic
program execution.

See the EZRack PLC’s Software Manual for detailed description of immediate instructions. The diagram
shows how immediate input and output instructions affect the 1/0 response timing.

The total I/O response time is simply calculated as: I/O Response = Delay in Input module + Instruction
Execution Time + Delay in Output module + Instruction Execution Time = Immediate Input Instruction
Execution + Immediate Output Instruction + Time for Execution of all Instructions in between.

The total I/O response time for an external interrupt and a subroutine is calculated as:

Delay in Input Module + execution of subroutine + delay in output module.

As an example, upon an interrupt you can read the status of an input bit, perform a logical operation on it
based upon the value of some other registers, and turn on an output in less than 50us.

CPU Scan Time Considerations

The scan time includes all the tasks that are performed by the operating system in a cyclic manner. As
discussed previously, each scan cycle is made up of several segments. Each of these segments takes a
certain amount of time to execute. Among all the segments, the amount of time it takes to execute the
application program is the only one that has maximum influence on total scan time. This also happens to
be the one segment you can control as a user. If your application needs a smaller scan time, then you
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should try to choose instructions with as fast execution time as possible. This is because different
instructions take different amounts of time to execute. Your choice of I/O modules and system
configuration can also affect the scan time. If you need to check the scan time, the SR7 register holds the
value of the last CPU scan time. You can display this data value from the logic program.
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3.9 Memory Mapping

A PLC system handles many numbers representing different types of information regarding the process.
These process/machine parameters may be anything from the status of the input or output devices,
timers/counters, or other data values. Before you start programming the EZRACK PLC, it would be helpful
if you take a moment to familiarize yourself with how the system represents and stores the various types
of data. Each PLC manufacturer has their own conventions for this in their PLCs.

Here we discuss various memory types used in the EZRACK PLCs. These memory types can be used to
store a variety of information and can be used inside various Relay Ladder Logic instructions. See a
description of each of the memory types below.

Discrete / Boolean Memory Type
A Discrete memory type is one bit that can be either a 1 or a 0 (ON or OFF). Discrete memory area is used
for inputs, outputs, control relays, and timer/counter bits.

Word / Register Memory Type
A Word memory type is a 16-bit location that is normally used to store and manipulate numeric or ASCII
data. A word memory location is also called a Register.

Mapping Conventions Used
Discrete Inputs

Discrete Inputs are denoted using an “1” pre-fix (e.g. 11, 14, etc....). The maximum number of Inputs
available is 1 through 128. Discrete inputs are Read only type.

IlI ”

Note: All the discrete type I/O modules are mapped to | I1 o1
Discrete Inputs. In this example, the Output bit O1 will be
turned on when input 11 allows power through the rung.

o
L

Discrete Outputs
Discrete Outputs are denoted using an “O” pre-fi x (e.g. 01, 04, etc...). The maximum number of Outputs
available is 1 through 128. Discrete Outputs are Read-Write type.

Note: All the Discrete type I/0 Output modules are I1 01
mapped to Discrete Outputs.

o
—
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Input Register (Word)

Input Registers are denoted using an “IR” pre-fix (e.g. IR1, IR4, etc....).

These are 16-bit Word data types (registers). The maximum number of Input Registers available is 1 through
64. You can only Read from an IR register.

Note: All the EZRack PLC 10 Analog Input, RTD, Thermocouple, and High Speed Counter modules are mapped
to Input Registers.

Output Register (Word)

Output Words are denoted using an “OR” pre-fix (e.g. OR1, OR4, etc....).

These are 16-bit Word data types (registers). The maximum number of Output Registers available is 1
through 64. OR are Read-Write type of Word registers.

Note: All the EZRack PLC 10 Analog outputs, are mapped to Output Registers.

Discrete Internals (Discrete)

Discrete Internals are denoted using “S” pre-fix (e.g. S1, 54, etc....).

There are 1024 Discrete Internals available in the EZRack PLC Discrete Internals are read-write type.
Discrete internal bits are mainly used to control the user logic program. They do not represent a real
physical device, like switch, output coil etc. They are only internal to the CPU. You cannot program discrete
internals as discrete inputs or discrete outputs for |0 modules.

I

|
In this example, memory location S1 will be powered when input 11 |
turns on; you can then use a discrete internal as an input in another =1 o1
rung. I I

Register Internals (Word)

Internal Registers are denoted using an “R” pre-fix (e.g. R1, R4, etc....). These are 16-bit Word data types
(registers). Bits within a register can be accessed; for example R31/1.

There are 16384 Internal Registers available in the EZRack PLC “R” are Read-Write type of data registers.
These registers can be used in the PLC logic in all instructions to do calculations.

Timers and Counters in EZRack PLC also uses “R” type words. For example if R1 is used for Timer_1. The
next 2 consecutive registers R2 and R3 is automatically used for timer instruction for Timer Preset, Timer

Accumulated, and Timer Done. Same is applicable for Counter instruction.

Since by default our registers are 16 bit, if a certain data type requires 32 bit and if we assign a tag
address for example R51, the next consecutive register R52 is automatically used to support the 32 bit

data type.
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System Discretes (Discrete)

System Discretes are denoted using an “SD” prefix (e.g. SD1, SD4, etc....).

There are 16 System Discretes available in the EZRACK PLC. System Discretes are of Read-Write type.

SDs are Read-Write discrete memory locations with pre-assigned functionality. There are many different
types of system discretes. They help in logic program development, or provide system operating status
information, etc.

System Registers (Word)

System Registers are denoted using an “SR” pre-fi x (e.g. SR1, SR4, etc....).

These are 16-bit Word data types (registers). There are 20 System Registers available in the EZRack PLC
System registers are Read-Write type data points.
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3.9a. Memory Map Table

Memory Type Syntax Range Read / Write Value Type Mapping Example
Discrete Inputs | 1-128 Read Only Discrete 15
Discrete Outputs (0] 1-128 Read/Write Discrete o1
Input Registers IR 1-64 Read Only Word IR2
Output Registers OR 1-64 Read/Write Word OR6
Discrete Internals 1-1024 Read/Write Discrete S21
Register Internals 1-16384 | Read/Write Word / Discrete R15 , R20/1
System Discretes 1-27 Read Only Discrete SD2
System Registers 1-24 See Below Table Word SR13

3.9h. System Discretes
S'ystem Read/Write Description
Discretes

SD1 Read Only First Scan Bit: Bit is On ONLY during the first scan of logic

SD2 Read Only Bit toggles every100 millisecond. ON for 100 ms, and OFF for 100 ms.

SD3 Read Only Bit toggles every second, i.e. the bit is ON for 1 Sec, and then OFF for 1 sec.

SD4 Read Only Run Bit: Bit is ON or 1 while PLC is executing ladder logic

DS Enable Setting this bit will open the port at the specified baud rate. Next, it will

search for the Message Database for the defined message number in SR20.

SD6 Baud Rate A value of 0x01 will set the baud rate to be 38400. A value of 0x00 will set

the value of Baud Rate to 9600.
This system discrete will be set if the Message Database is not defined or

SD7 Error . .

the message number is NOT defined.

SD8 Busy This bit is set when a valid message is unable to be sent and will be retired.

SD9 Filter This bit filters Analog Input Signals.

SD14 Battery Bit Indicates Low Battery.

SD25 USB Bit indicated USB IN / OUT.

SD26 EIP Scanner Ethernet/IP Scanner Connected.

SD27 EIP Scanner Ethernet/IP Scanner Timeout.

SD10-13, SD15 - SD25 are Reserved. Do Not Use.

WA ETIIINON Hardware User Manual. Revision 2




3.9c. System Registers

System

Registers Read/Write Description

SR1 N.A Reserved

SR2 N.A Reserved

SR3 Read Only Firmware Major Revision

SR4 Read Only Firmware Minor Revision

SR5 Read Only Firmware Build Number

SR6 Read Only Watchdog Timer Register; Increments every 10 ms

SR7 Read Only Scan Time in ms

SR8 Read Only Read Only

SR9 Read Only Error Message Number (see below for defined errors)

SR10 Read/Write | Real Time Clock (RTC) Second

SR11 Read/Write | RTC Minute

SR12 Read/Write | RTC Hour

SR13 Read/Write | RTC Day: 1= Sunday, 2=Monday,...7=Saturday

SR14 Read/Write | RTC Date

SR15 Read/Write | RTC Month

SR16 Read/Write | RTC Year (only 2 digits)

SR17 Read/Write | Clock Mode: 0=24 Hour, 1= 12 Hour

SR18 Read/Write | AM PM: 0= AM, 1=PM

SR19 Read/Write | Update Clock:
In Ladder Logic ONLY Set to 1 to update internal clock with the values in these
registers. If setting time from a computer or HMI, DON’T write to this bit.

SR20 MSG_NUM | The message number to be displayed if valid. A message number not defined
in the message database is not a valid message and therefore the default
message will be displayed.

SR21 EIP Scanner | Ethernet/IP Scanner IP 1

SR22 EIP Scanner | Ethernet/IP Scanner IP 2

SR23 EIP Scanner | Ethernet/IP Scanner IP 3

SR24 EIP Scanner | Ethernet/IP Scanner IP 4
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The EZRack PLC reports its errors in two system registers: SR8 and SR9. SR8 uses bits for indicating errors,
while SR9 uses values to indicate the same errors. When these errors occur, the PLC halts the execution of
ladder logic, but continues to communicate. So an HMI can be used to detect these errors. When PLC halts

execution of ladder logic, the outputs are disabled.

Status Reported in SR8

(PLC stops executing ladder logic if error detected)

Error Number Reported in SR9

(PLC stops executing ladder logic error detected)

Error Bit Set to 1 Error Number Description
Invalid User Program Bit O (Ish) 0 No error
No Label for Jump Bit 1 1 Invalid User Program
Invalid Move data range Bit 2 2 No Label for Jump
System Error Bit 3 3 Invalid Move data range
4 System Error
5 Either FOR without NEXT, or NEXT without

FOR
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EZAutomation

Chapter 4: Quick Start Guide
(EZRack PLC Designer Pro)

In this Chapter...

4.1 EZRack PLC Designer Pro Software Requirements & Installation... 4-68
4.2 Creating a New Project and Transfer to EZRack PLC ...................... 4-75
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4.1 EZRack PLC Designer Pro
EZRack PLC Designer Pro is an intuitive and simple to use Relay Ladder Logic (RLL) Editor for
programming EZ Automation’s EZRack PLC.

System Requirements
The EZRack PLC Designer Pro works on Windows PCs running Windows XP, 7 or Windows 10 and
requires at least 60 MB of free space on a hard drive for installation. Minimum 4GB System RAM
is required.

Use an EZ-PGMCBL cable, EZ-WiFi module (EZ-WIFI), Micro-USB (EZ-PGMCBL-LGX), or a standard
Ethernet cable (RJ45) to transfer/write your program from your PC to EZRack PLC.

Note: Only after initial setup of the IP address, EZRack PLC can be connected over Ethernet.
Installation

The EZRack PLC Designer Pro is distributed as a single setup file. The setup file for the editor
EZRack PLC Designer Pro 2.xx.xx (FULL) Setup.exe

ﬁ EZRack PLC Designer Pro 20,0 (FULL) Setup.exe

Installation of the EZRack PLC Designer Pro is quick and simple. Just run the setup file and follow
the on-screen instructions. The default directory where the software installs is "C:\Program
Files (x86)\EZAutomation\EZRack PLC Designer Pro. You may also choose to install EZRack PLC
Designer Pro in another directory as specified in installation settings.

To Install
Below are the detailed instructions for installing the software. Just follow the instructions step
by step to install EZRack PLC Designer Pro on your hard drive.

1. Double click on the Setup file. It will verify the installer files.

A  Please wait while Setup is loading. ..

verifying installer: 75%

Once verifying is complete, it will show you the next window.
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Click “Next” button.

2. Please read the License Agreement
text and if you accept,
Click on “I Agree”

3. The setup program will display the
dialog box below to allow you to
choose the installation folder. As a
default, the folder is "C:\Program
Files (x86)\ EZAutomation \EZRack
PLC Designer Pro.

Click the “Install” button to start
installation.

i EZRack PLC Designer Pro 2.0.0 Setup

= |

Welcome to the EZRack PLC
Designer Pro 2.0.0 Setup Wizard

This wizard will guide you through the installation of EZRack
PLC Designer Pro 2.0.0.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system fles without having to reboot your
computer.

Click Next to continue.

“F EZRack PLC Designer Pro 2.0.0 Setup l = ﬁ
License Agreement fikcerie)
Please review the license terms before installing EZRack PLC Designer Pro 2.0.0. Ez
Press Page Down to see the rest of the agreement.
Autotech Technologies, L.P. it

Electronic End User License Agreement

NOTICE TO USER: THIS IS A CONTRACT. BY INDICATING YOUR
ACCEPTANCE BELOW, YOU ACCEPT ALL THE TERMS AND
CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE WITH
THE TERMS AND CONDITIONS OF THIS AGREEMENT, DECLINE

VAR IE M I ETR IATR AR WA LA R AT P AT T AT AL

If you accept the terms of the agreement, dick T Agree to continue. You must accept the
agreement to install EZRack PLC Designer Pro 2.0.0.

< Badk l 1 Agree J ‘ Cancel
“F EZRack PLC Designer Pro 2.0.0 Setup [ESHEEE <"
Choose Install Location Jinciric]
Chogse the folder in which to install EZRack PLC Designer Pro 2.0.0. H

Setup will install EZRack PLC Designer Pro 2.0.0 in the following folder. To install in a different
folder, dick Browse and select another folder, Click Install to start the instaliation,

Destination Folder

ram Files (x86)\E2Automation\EZRack PLC Designer Pro 2.0.0Y | Browse..,

Space required: 50.8MB
Space available: 265.3GB

< Back Install ] | Cancel
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4. During installation you will see
a dialog box which will list in
detail the files being copied to

your hard drive for installation.

When finished, click on “Next”
button.

ﬁ EZRack PLC Designer Pro 2.0.0 Setup =" | LY |
Installing
Please wait while EZRack PLC Designer Pro 2,0.0 is being installed, El

Extract: mfcsou.di
_—— |
Output folder: C:\Program Files (x86)\EZAutomation\EZRack PLC Designer Pro_New .., =
Extract: Microsoft. vC30.CRT. marifest

Extract: mevemg0.di

Extract: msvepS0.dl

Extract: meveraQ.di

Qutput folder: C:\Program Files {(x88)\EZAutomation\EZRack PLC Designer Pro_New ...
Cutput folder: Ci\Program Files (x86)\EZAutomation\EZRack PLC Designer Pro_New ..,
Extract: Microsoft. vC30.MFC.manifest

Extract: mfc30.dll

Extract: mfco0u.dil

+ [

5. Click on Finish. The setup program will place a shortcut icon on your desktop.

“F] EZRack PLC Designer Pro 2.0.0 Setup

]

computer,

Completing the EZRack PLC
Designer Pro 2.0.0 Setup Wizard

EZRack PLC Designer Pro 2.0.0 has been installed on your

Click Finish to dose this wizard,

=
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4.1 Creating a new Project on EZRack PLC Designer Pro

» Plugin all the I/0 modules to your EZRack PLC base.
» Connect the Programming cable from your computer to the EZRack PLC CPU.
» Power up your unit using 24 VDC or 110/220 VAC, depending on your base

model.

You can start the EZRack PLC Designer Pro in one of the following 2-ways:
1. Double Click the EZRack PLC Designer Pro shortcut Icon on your desktop.
2. Select the program using Start>All Programs>EZAutomation>EZRack PLC Designer Pro.

The dialog box allows you to select Programming mode, Project folder location, and Project

Name. In addition, you can configure the EZRack PLC 1/O base (defining I/0 module locations
and addresses) from this dialog box.

Step 1: Select ACTION

Open / New Project:

Select this mode to create a
new project or edit an existing
program in OFFLINE mode.

Step 2: Select Project Name

Click on the “Browse” button to
navigate to a folder where you
want to save your project. Give
it a name; for this instance,
“SAMPLE”. Click on “OPEN”.

IEZ RackPLC"

pesirermesn . ==
Bl Step 1: Select Action
EZ RackPLC

‘ Open / New Project I ‘

Read From PLC ‘

Designer Pro

2 0.0 Step 2: Project Name

www.ezautomation.net
1-877-TT4-EASY(3279)

Browse,
PC to PLC Connection
© Serial [COM2
) Ethemet
) AWE WiFi [ Adhoc ]

Step 3: Select PLC I/O Base

7 Modules Configure /0

) Simulator

Cliek to Start Desighing

[ Clear Setup ] [ Help I ‘ Exit |

EZ RackPLC |t

[ Open / New Project } \ Read From PLC

Step 2: Project Name

2.0.0

www.ezautomation.net Project Mame:  SAMPLE elc - | Browse
LRI ERSHATET) Project Location :| \dwahde Profileshwaidyaiby DocumentshEZAutomation Project:
PC ta PLC Connection

® e [COMz -] Step 3: Select PLC I/O Base

() Ethenet ‘ 3 Modules '” Configure 120

AV Wi [ Adhoc |

~) Sirnulator

‘ Click ta Start Designing | ‘ Clear Setup | | Help ‘ [ Exit l
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Step 3: Selecting and Configuring 1/0 Base

Select the 1/0O base for your
N Step 1: Select Action
PLC. Currently, EZRack PLC E Z RackPLC v
- [ Open ¢ New Project ] Read From PLC ‘
offers 1/0 bases for 3, 5, and 7 Designer Pro ‘
slots. T Step 2: Project Name
After Selecting the I/O base wv.rw.elau-lol-'nationjlel Project Name:  SAMPLE elc - | Browse. .
size, click on the configure | /0 FATSCEAEASELAO) Project Location ;[\ ghde: Profiestvaidyashp Dincuments\EZAutamation Prajects
. PC ta PLC Connection
button to define the placement © sl [cowz 7] Step 3: Select PLC I/O Base
and the addresses of the I/0 © Eheme [z Maddes | [Eorfaun10
(70 AVG WIFI [ Adhoe ]
modules. © Siruletor
[ Click to Start Designing J | Clear Setup | I Help ‘ | Exit |
To configure a module on a position, 0 Eonfiguration FE 00— )
double click the row corresponding to the || seec 1o uedies snd Losaten |
position number (say M1) or click the Select PLC 1O Base
H odules kd
Add/Edit button. Select the module type ELT
from the available modules drop down ’—
I‘ t HAuto Configure 10 Modules
ist. ‘
Posttion Module Type  Input Address  Output Address
OR [ [
You can also Auto Configure the |10 e

M3

Modules by clicking the “Auto Configure
I0 Modules” button. This reads back
information from the PLC and
automatically fills in the modules which
are currently plugged in to the base.
Please make sure that the PC and PLC are
connected (either Serially, Micro USB, or
over Ethernet). The system will then ask
you to confirm the type module and (
whether you would like to change that position to this modules.

I/0 Names and Addresses will be automatically created in the tag database corresponding to the
I/0 modules selected during I/O configuration.

oK [ GCamcel |[ Hebp |

Please note: certain modules such as “Sinking” or “Sourcing” for Digital Outputs and “Voltage”
or “Current” for Analog modules cannot be differentiated so make sure the correct module is
being selected.
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Step 4: Click on “Click to Start Designing” button at the bottom of the main window to start
designing your ladder logic. You will see how the software looks in the next picture.

E2Rack PLC Designer Pra [SAMPLESIE~ Main Logic - Std PLC L e ¥

File Edit- View Subroutine Rung Instructions PLC Setup  Monitor ‘Window Help

R LBERo e ([Ea2e|BR|erT|z=a|[HP 008 L5
=s0nline = Simulate ﬁ&?5| M‘.lﬂ

—_ox | ¥ Mainloge \ S
==
£l i‘tMJLETk “— Main Logic - Std PLC i Relay/Boolean
(2} Main Logic -
30 infesrupt Logie Bc| B[ B[ €[ B[ E[ F[G[ H[ T[] K[ L[ M[ N[ G[ F[ Q] R[ S[ T| o
-4 Subroutine Logic Ruﬂl} ] J i ; ] i " ¥ . ] " ; ] J i ; ] i " ¥
-G Hardware Setup et e do — NC Contact
.} 10 Table Layout ; 3 Ladder Logic ; 3
.l VO Graphical Layout 2 : : i i : : Design Area i i : : i i : : i i
e C
&1 Communication Setup g ORI
PCto PLC COM 3 ¥
gl PLC Ethernet Setup S . Negative Contact
=8 MQTT Setup o 2
§ EtherNet/IP Adapter Setup ; ; : ; i ( }nocail
-1 1 Database - \
&) Tag Database : : NeEa
i3 Tag Cross Reference | Project -
1, Message Database : Tree
-k PID Control R S
W PID Setup i
he o P Moo : ! ; : Instructions (R)- [Reset il
(= ontrol 2 4 i i i 4 i i i 4 i i i 4 i
W Start PLC : : i : Tool Bar .
B8 soppc NO Inmediate Input
3 ;
B Transfer to PLC
X CreateUsBLoaderFile || [pung s, NC Immediate Input
s 2
5- Monitor 0 v ¢ { g
= g Go Online H ! ; ' : ! : ' : ! ' : H ! ; ' : ! : ' i} N Immediate Output
Simulate 2 : : : : :
] switch to Manitor Made
% Debug B {{} NEImmediate Output
Mg Start Debug —_— Compare
% Ru et CC( R R Math
@) Single Step : : ; ! : ——
27 z z i 27 z Y
B Ensble Outputs i : ; : : ; SR
— ; ) ' ; b ! ! : : ; ] : | ! ! Move
Timer/Counter/Drum
2 Diogiasmtontiol
Rung & : : ; ; ; Stri
ﬂRQl q q q q q S
Communication
A Data Logging
Datatype Conversion
J ' | i i ; i i i : i i : : | : : ; : : . Process Alarms / Faults
Analo
Rung 7 9
1 Function Blocks
= IoT
24 IR [;
For Help, press FL Zoom Level: 100% OFF-LINE Mode NUM
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Below picture shows the tag database automatically populated.

For example, if you configure a Digital Input module to be plugged in slot 1 of the EZRack PLC,

the Tag names will be populated in the tag database as “M1.Input_1". M1 stands for slot 1, if
you plug the same module in slot 2, tag address will be changed to “M2.Input_1".

User can change the name of the tag, it should be in M1.xxxxxx format. “xxx” is user defined
name. For example “M1.START MOTOR”.

“§ Tag Database - e —— ——— — C= e
Filters 7] Search and Feplace in Tag Mame
[¥] Discrete Inputz 1) [ Dizcretes (5] [ System Discretes [SD] - 3
[¥] Digcrete Outputs (0] [ Registers (R) [T System Registers [SR] S;ﬂw fing itepacesiil
] &nalog Inputs (1IR] ] Floats Tads Fiid Mest Replace Replace &)
7] Analog Outputs [OR] [T Stings [ Highlight Linused Tags

Total Tags: &7

Tag# Tag Mame Data Type Address Initial Value
1 M'I.lNF'LIT_'I_ DISCRETE I

2 M1IMPUT_2 DISCRETE 12
3 M1.IMPUT_3 atad DISCRETE 13
4 M1INFUT_4 Digital Input | p5cpere 14
5 M1INPUT_S Module DISCRETE I5
E M1.IMPUT_E plugged in DISCRETE 16
7 M1.IMPUT_7 Slot 1. Tag DISCRETE 17
g M1IMPUT_8 DISCRETE (]
9 M1.IMPUT_9 Names and DISCRETE 13
10 M1IMPUT_10 Tag DISCRETE 110
1 MTINPUT_11 Addresses DISCRETE 111
12 et 12 | lare auto DISCRETE nz
13 M1IMPUT_13 DISCRETE 113
14 M1.IMPUT_14 created. DISCRETE 114
15 M1.IMPUT_15 DISCRETE 115
1B M1.|NPUT_1L DISCRETE 1B
17 M2 OUTPUT_1 DISCRETE 01
18 M2 OUTPUT_2 DISCRETE 02
19 M2 0UTPUT_3 Dig!tal DISCRETE 03
20 M20UTPUT_¢ | |output DISCRETE 04
21 M2 OUTPUT_& DISCRETE 05
22 M2.OUTPUT_E Module 4 DISCRETE (]
i wzouteut_ 7 | |RIUGQ@ed in DISCRETE o7
24 mzoutruT 8 || Slot 2. Tag DISCRETE 08
25 M20UTPUT_3 [|Names and | DIscReTE 09
2B M2 O0UTPUT_10 Tag DISCRETE 010
27 M2 O0UTPUT_11 Addresses DISCRETE on
28 M2 0UTPUT_12 DISCRETE o2
29 MzouTeuT_13 | |are auto DISCRETE 012
0 M20UTPUT_14 || created. DISCRETE 014
i M2 OUTPUT_15 DISCRETE 015
32 M2.DUTF'UT_£ DISCRETE 016

Add Add _ Edi [{!JF-!IE'.G-H:-, \Drsietel Delete
Tia Bit-| rn-_F:eg|st9| Felected E.eIePtr;u 5 e_lgct.r;u Unuged Help oK Cancel
Tag Tag Tag Tags Tags
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Step 5: Create Simple Logic

On the right hand side of the
programming software, please select
“NO Contact” from the Relay/Boolean
Toolbar by single clicking on it and
place it on the extreme left to connect
it to the power rail and double click on
it to edit.

Use the drop down menu to select the

Input name and number. Click on
IIOKII

| Main Logic - Std PL

Ac| A] F] €[ B[ E[FI G R T[T K[t
S " f / " f / " . :
””gl ! [ Normally Open Contact Instruction Lﬁ‘
| ratnacion Detein |
277
3 : Tag Name
1 3
Rung__f ; M1.5TART MOTOR] Lv[:l
Z
[ ok [ Cancel |[ Hep |
- ]

Now we can use a “NO Main Lagic - Std PLC

Coil” from the 7 00 05 050 0350250 050 05 5 030 05 0 (T (2
Relay/Boolean Toolbar | Normally Open Cofl nstruction )
by single clicking on it i s | [rstucton Dot |

and placing it to B ; b T Nt

connect it to the “NO Rung 2 M2 MOTOR STARTED -
Contact”. You can use

the line tool to = Coc ] o) e
connect these two 3

instructions together.

Edit the “NO Coil” by double clicking on it. Use the drop down menu under tag name to select

the output name or number and click on “OK”

The logic will look like this.

Main Logic - 5td PLC

c| af B8] cfofe] Pl

Hlrl ol xl M n]of ]

el Rl s T] VY]

Rung 1l
1

1.5TART MOTOR Mz.MOTOR STARTED

2 | { —
I1 01

-

Please note: The right hand side of the instruction need not be connected to the right power

rail. It can be left open.
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You are now done with writing your logic, Please transfer it to the EZRack PLC by either going to
FILE = Transfer to PLC or by using the short cut icon on the top menu bar.

% EZRack PLC Designer Pro - [SAMPLE.elc - Main L

Edit View Subroutine Rung Instru

@ Open Project...

Close Project

R =

& Save Ladder Ctrl+5
by Save Project

|

Copy project As...
Save Project As Protected...

= Copy Rungs... : jlﬂ @_ m ‘1 @|

Transferto PLC...

Write to PLC

Create OEM Package...
Create USB Loader File...

M |t NS

Print... Ctrl+P
Print Setup..,

Exit

When the power flows through Input 1 (M1.START MOTOR), Output 1 (M2.MOTOR STARTED)
will be turned ON.

Congratulations, you have now created your first EZRack PLC Project.
Welcome to the EZRack PLC family.

WA ETS GN8N Hardware User Manual. Revision 2



Appendix A: EU Information

EZRack PLC is manufactured in compliance with European Union (EU) Directives and carries the CE mark.
It has been tested under CE Test Standard #EN55011, and is submitted for UL Certification.

Please Note: Products with CE marks perform their required functions safely and adhere to relevant
standards as specified by EU directives provided they are used according to their intended purpose and
that the instructions in this manual adhere to. The protection provided by the equipment may be
impaired if this equipment is not used in accordance with this manual. Only replacement parts supplied
by EZAutomation or its agents should be used.

SELV Circuits: All electrical circuits connected to the communications port receptacle are rated as Safety
Extra Low Voltage (SELV).

Environmental Specifications:

Operating Temperature: - 20 to 60°C (-4 to 140°F)
Storage Temperature: - 40 to 85°C (-40 to 185°F)
Operating Humidity: 10 — 95% R.H, noncondensing.
Air Composition: No corrosive gasses permitted.

Preventative Maintenance and Cleaning: No special preventative maintenance is required.

Contact Information:

Technical Support: Ifyoustill need assistance, please call our technical support at 1-877-774-3279 or email
us at techsupport@ezautomation.net

Customer Service: 1-877-774-3279 or email us at sales@ezautomation.net

Website: www.EZAutomation.net

Address: EZAutomation, division of AVG
4140 Utica Ridge Rd.
Bettendorf, IA 52722
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7 RackPLC: EZRutomation
Division of VG
DESIGNED, MANUFACTURED and DISTRIBUTED by AVG/EZAutomation
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