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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
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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 displayssince 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
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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 of howtoconnecta EZRack
PLC with othercomponents 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 signhal wiring,
mounting of the CPU, and configuring the CPU system.

Where should I 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

1/ Modules
Pﬂwtr!upp.ly cPU Slot-1to Slot-7 accepts all the optional modules
The base unit CPU Slot accepts (discrete [0, analog /0, and spedalty modules)
has a power supply all the models of can be installed in any of the slots.

.bu'h"n with CPU available

input power EZLGX-CPU-1UE Forinstance, 5 base model comes with
110-220VAC or EZLGX-CPU-IUE CPU slat and 5 slats for 1/0 Madules

240DC
e A

9-pin D-5ub for programming
and/or third-party communication
RS232/485/422

I 1/0 Modules

9-pin D-Sub Status LEDs
RS232 for programming

110/220 VAC or 24 VDC
Input with 24 VDC p :
. rogramming

AuxllienyGutputBower +  PLC Online Editing/Communication

3.6V PLC Battery ' - lloT
HMI Communication

CPU: ) Third-party devices communications

Ethernet port for:

Type 1: One serial port
Type 2: Two serial ports ype AUSB Port for:

+  Project download from a USB flash drive
- Datalegging

—{ 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/O’s plugged in its base.

1/0 Modules

All EZRack PLC PLCs utilize plug-in 1/0 modules for its /0 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. I/0 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)

b)

c)

Choose your EZRack PLC base

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) (20-28Vic)

Number of Slots 3 Slot Base | 5 Slot Base | 7 Slot Base 3 Slot Base | 5 Slot Base | 7 Slot Base
Choose your CPU

EZRPL-CPU-1LE

EZRPL-CPU-2UE

Choose your I/0 modules
EZRPL-10-16DClI (16 pt. 24VDC Digital Input)
EZRPL-10-16DCOP (16 pt. 24VDC Digital Output - sourcing)
EZRPL-10-16DCON (16 pt. 24VDC Digital Output - sinking)
EZRPL-10-4ACI4ACO (4 pt. 110VAC In, 4 pt. 110VAC Out)
EZRPL-I0-8ACI (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-I0-8ANI4ANOV (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-I0-4THIE (4 pt. Thermocouple Input Module)
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. EZRPL-IO-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/0O

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 1/0 as you would do with most other PLCs. There is
practically no configuration of /0 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 lloT, 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

Note: On DC Models the + and — terminals are
internally shorted so that you can also have 24VDC
output to connect an HMI or external device
requiring 24VDC.

Note: On AC Models, “L” is your Input Line and “N”
is Neutral. 24VDC output is also available to power
an HMI or external device requiring 24VDC.

24VDC INPUT

24VDC OUTPUT | AC INPUT

+ = mcli

LB

JCUd

NC = No Connection

/‘J"= Earth Ground

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-058 l EZRPL-DC-07B

Input Voltage 110/ 220 VAC
Range (90-2%?5\-":?\0}

82¥c)

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

3 Siot Base | 5 Slot Base | 7 Slot Base

Auxiliary 24 VDC
Output

800mA

Maximum Inrush
Current

1Amp

@aximum Power
onsumption

10 Watts

Opearating Temp.

-20t0 60°C (-4 to 140° F)

Storage Temp.

4010 85°C (40 to 185° F)

Price $99 $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.

e Provide enough space between components to allow a free
flow of air for better heat dissipation.

e Providethe maximum possible physicalseparation 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.

Other
Component

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

Transformor or
Choka IsolaSon Optical Isaktion

- T T T 7 EFRackPLC [ — — & 7

LI (sve rarie Cofed e

|
-
em | wl
Minduin

|
|
|
I
Fone
o
[
|
I

Powar Input -
Fitar [
rrant
= Lo
i
I
Programming Deios L
_— = = = Cparatar Infertsce an — = = =
Transiormar or - Ophcal aolation

Choke IsclaSon

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 RFI on
any of these wires/cables. Another path for RFl 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

°  °gefe ek hinged cabinet panels. In addition, sub-panels may be utilized on
; those electronic controls and electromechanical items that are
Door l Cabinet Door mounted.
pub-Fans Sub-Fanel [ [][o-Pane! 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 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

|® .(D| anodized. It is imperative that the equipment chassis are
! grounded. Not only is this good safety practice, but it also helps
| L | c-‘lﬂ| I-2| | L | C-\ID| L2| noise immunity problems. Mounting of painted or anodized
enclosures to like surfaces does not insure good metallic contact
Pamal Mauntas Faonel Meunted . H i
Companent Componant 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.

"""CMI 3 | Cabinet Wiring
=] weunting pane The wiring of the EZRack PLC to the “field” outside the cabinet
S must be by design. The wiring cannot be random in order to get
the various points of the cabinet and the “field” electrically
C e} ‘u connected.
ay

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.

e 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 should be Induchive Load
2 times the load voltageand | 777 1 —
have sufficient energy rating
corresponding to the load.

AC 1/0 power

AC [/0 Module
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Recommended DC Sinking Transient Protection

CAUTION! D1 should have
at least 100 PIV and 3 Amp | Imduetive Load

current capacity. I —— —

igh
T e
CAUTION! EZRack PLC’s

|
|
|
| D1 DC [/O power
|
|

DC outputs have a
built-in fly back diode to ~! n
U s

absorb an inductive kick. T
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.

e 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.

e 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 1o power CPU,
track power
supplies, other
controller peripher-
—’ als that contain
PO'I'I'ET Line their own powsr

L AC Qutput supply, computsrs,
AC Input | |~ ditioner put supsly, comp

i videoterminals

Unﬁ“ered ITransformer| Filtered displays, printer.

Keep AC fzed lines
_> to @ minimum

length, use twisted
pairs {12 twists/
foot). Kesp sepa-
rate from VG lines,
three phase lines,
unfilterad AC, low

level analog and
W digital signals.

Use to power /0
—’ devices in the
cabinet and field.
Keep in separate
IO POWer  docte and provice
as much separation
P from filtered AC,
three phase lines

h 4

and low lavel

analog and digital
signals
Povesd Terdunats
DC Powered EZRack PLC System | P Catia
If you are using 24VDC for DC Power - ‘/
for the EZRack PLC, we recommend that il
the power for the CPU be a separate
Power Supply and the power source
for DC Loads be a DC Load supply. Cylnde
L1 EMI FILTER REGULATED CLEAN
W FILTERED POW ER SUPPLY
o I R +
-Q e T EZRack PLC
S FORCPU o POWER
~ 7 INruT
AC. | ] FERRITE CORE
SUPPLY i
o e 24VDC FOR
jP— EZVO md Field Devices such as
'_][:" Solid state sensors and solenoids ete,
Lo O
L2 1 #
o EARTH GROLND o
CONNECTED TO
FILTER GND
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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

{ Iniernally i External)

+

W;ﬁ.sw,-ﬂ ] (o-28vD0)
Pamitive Volags
NOTE: A sourcing oulput to Load
sources’supplies positive

volfage fo & load.

DC OUTPUT [SOURCE]

[, Exterred Wirng )

al |
SowcesSupglies ')
Positve Vilage
whpe

—
+
=

+V] 4 Ta Othe Crcul

_ﬁ'J'.'r'I".'llll.

[RLETR - - p—
NOTE: A sourcing input :
sxpects positive voltage for H
it to actiate. :

DO INFUTY{ SOTUECE §
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{ Imternal}

{ External}

(10-28 VD)
NOTE: A sinking oufpuf :, ) H N —_
sinks/receives cument from :
a load. e : -
._";'l (aMNIN
DC OUTPUT [3THK]
{ Esareal whreg ) {Initamal )
i
V) +
[u-agvoey
— i
NOTE: A sinking input :
sends/zinks current fo an
axfarnal swilch/uiput. !

D INPUT  SINME )
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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 "A
DIMENSION ‘B
DIMENSION 'C [2.992in]
Jemm
il - 1 o b =

g G2

[
b4 Gu

.
2 [2:592in]
g o; 76mm
‘”" . [3547¢]
g He 3.547In
g | Coom 90.10mm
o 1.
ok (7| Com
O Lo
e 7| O
O1 i

= - =

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/0 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/0 modules which are already plugged in to the
EZRack PLC base.

2.7 EZRack PLC I/O 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/0
without any need for power budgeting. Most I/O modules consume only 20 — 40 mA current at 3.3V.

Mounting I/O Modules

EZRack PLC I/O 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 Vbitage Range # -30VDC
Peak Voltage 40VDC A
input Current e 3
Maximum Input Current | 5 mA @ 28 VDT @
Input Impedance 56k (@ 10-26 VOIC
ON Voltage Level >10VOC
OFF Voltage Level <2VDC
Min. ON Current 15mA
Min. OFF Curment 02mA g
OFF to ON Response 24 s, typical 3 ms Z
ON to OFF Response 2.4 ms, typical 3 ms 5
Status Indicators g!:mmg;?m
Commons 2 points/ points Seperate
Base Power Required (5V) | Typical 30mA (al inputs on)
Optical lsalation 2500 okt
Wirss 14 to 24 AWG EZLGX-10-16DCI
[Exuermed Wirisg)
Triberrel
T
1| putt) 1| input) R B A
2 Input(2) 12 | Input{10] o200 —— : _L
3| ipa3) 13| input(11) ! =t
4 |ipue) 14| input{12) : T '
5 |comd 15 [coma ——
6 [impus) 16 | Input(13)
T | Input(E) 17 [ Input{14) DE INPUT (SOURCE)
8 | i) 18| input(15)
g Input(s) 18 | Input18)
10 | comz 20 | coms i et 'L

4

CE NPT (3K
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EZRPL-10-16DCOP

16 pt. 24 VDC Output Module (Sourcing)

Module Specifications

Number of Outputs 16 sourcing

Output Voltage Range 11-30 VDC

Peak Volfage 50vDC

Maximum Steady State 0.5A per oufput,

Output Current 1.0A max per module @ 50°C

Maximum Leakage Current | 100uA @ 50 VOC @ 50°C

ON Voltage Drop 2VDC@0sA

Maximum lnnush Current 0.BAfor 10ms

OFF to ON Response < s

ON to OFF Response ={lus

Status Indicators Red LED for each oulput

+V Terminals & Commons | Two W, 2 Commons Separate
1 Amp per module, tums off

Short Circuit Profection oufputs upon shart circuit
deteciion

Base Power Required (5¥] | 80md, all outputs on

Optical lsolation 2500 Volt

Wires 14 fo 24 AWNG

1 +W51 11 52

2 | outputlt) 12| Outputiz)
3 |cupuz) 13| Outputi0)
4| Outputfz) 14| Outputtt)
5 | cupu) 15| Ouput(12)
6| Oupus) 16| Outputi13)
7| Ouiputle) TET
8| ouputlT) 18| Ouputi13)
9 | Outputls) 19| Outputit)
10 COAA 20 Com2

{ Internal)

T T R
SANLNO I2HN05 20

I o
SLN4LND ITHN0S 20

EZLGX-10-16DCOP

{ Exsermal)

Flylock Disie
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EZRPL-10-16DCON

16 pt. 24 VDC Output Module (Sinking)

= Module Specifications

Number of Outputs 16 sinking
Peak Voltage 500VDC
m“ .4 per cutput

Maximum Leakage Current | 100uA @ 50 VDC @ 50°C
ON Voltage Drop 1.3VDC @ 0.58
Maximum Inrush Curent | 1.0Afr 10ms

OFF to ON Response = 2us

ON to OFF R <10us

Status Red LED for each output
+\ Terminals & Commons | Two W™, 2 Common

Short Circuit Protection I;‘;""I oulpiits upan sharl
Base Power Required (5V) | 40mé, al aulputs on
Optical Isolation 2500 Vit

Wires 140 24 AWG

Pinout Information

1 51 1" +/52

2 | Output(l) 12 | Output{E)
3 | Outputd) 13 | Ouiput{i0)
4 | Output[3) 14 | Oulput{i}
| Outputfd) 15 | Oulput(iz)
6 | Outputfd) 16 | Ouiput{13)
7 | Outputs) 17 | Quiput{14)
& | Output(7) 18 | Oulput{13)
8 | Output(d) 18 | Oulput{1)
10 | comt 2 |comz

EZ RackPLC"

=]
A
-]
F
B
[=]
[
=
=
c
=
@

. Flyback [hode

DC QUTFUT [SINE]
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I Maodule Specifications

EZRPL-10-8ACI
8 pt. 110 VAC Input Module

™
"
=
b
5
T

Number of Inputs 8
Input Voltage Range TO-132 VAT
AC Frequency 4763 Hz
Peak Voltage 180 Valt
Input Curreni 1}m@11nm
Maximum imput Current 0m@132w.{:
Input Impedance 200K
O Voltage Level TOVAC
OFF Voltage Level A0 VAT
OFF to ON Response < 1iims
DN to OFF Response < 1iims

Red LED for each
Status [ndicaiors nput
Commons 2 Commans
Furse Ho fuse
Base Power Required (5¥] | 20m&forall & on
Optical Isofation 2500 Violt
Wires 14 to 24 AWG

Imgut(1)

Impu{Z)

Ingut(3)

Ingut(4)

| me | | @ | en | e | es | Re |-

5

EZLGX-10-BACI

+V
I
External e CRCTTTRES] SRR
1 =
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Module Specifications

EZRPL-10-8ACO

8 pt. 110 VAC Output Module

Number of Output Points | &
Mumber of Commons 2

0ulput Voltage Range 20-132 VAC

Peak Voltage 180 okt

ON Voltage Drop 12V@ 1A
et | 28500
Maximum Leakage Current 1M@132\'F.{:
Maximum nrush Current 38Amps fior 16.6ms
Minimum Load 15mA

OFF fo ON Response max 112 cycle

ON to OFF Response max 112 cycle

Base Power Required (5V) | 70mA for all 8 on
Optical fsolation 2500 Violt

Wires 14t 24 AWNG

Pinout Information

Outputi)

Outpu2)

Outpu3)

Cutput(4)

AC_Common

Oulpul(s)

Output(s)

Outpu(7)

LN Nl T N R L

OutputB)

=
=

AC_Common

External

om0} m_n_P.u.ré._ i

SLNdLNO Y

EZLGX-10-8ACO

oM

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

Module Specifications

MNumber of Inputs 4
input Voltage Range TO-132VAC »
AC Frequency 4763Hz 2 =
Peak Voltage 180 Vo § z
Imput Current 0.5mA @ 110 VAC o E
Maximum Input Current 0.6mA @ 132 VAC
input impedance 200K
AC Input ON Voifage Level 7O VAC =
Specs OFF Voltage Level A0 VA 5
OFF to ON Response < 10ms g
ON fo OFF Response <10ms “
Status Indicators ﬁ:dm LED for each Pinout Information Y
1| inputll) g
Commans 1 Common B =
Base Power Required (3V] | 10mdA for all £ on T ) é
Optical isolation 2500 Vot = )
Mumber of Ouwiput Points ilq_ﬁm il Input COM
6 Output]
Numbar of Commaons 1 : Mﬁz EZLGX-10-4ACI4ACO
Output Voltage Range 20-132 VAC : o)
Peak Valtage 180 Vakt . vt
ON Voitage Drop 12V@1A = et COM
. 1.2A@ 25°C, 0.8A @
Maximum Current 50°C for each oulpud .
AC Maximum Leakage Current | 1mé @ 132 VAT Tosamal
m - Current or 1 Swsmd '_._E ................. E
Minimum Load 15mA Te Other i
OFF to ON Responss max 1/2 cycle :
ON fo OFF Response max 12 cycle
Fuse Mo fuse
Hase Power Required (3V] | 35mA for all 4 on
Optical isolation 2500 Viglt
Wires 14 o 24 AWG
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EZRPL-10-8RLO
8 pt. Relay Output Module (with built-in Electromagnetic Shield)

Module Specifications

Number of Outputs g
Dutput Voltage Range ST
Output Type & Form C (SPOT)
Output Terminafs n
Consumed
Peak Vaitage 30 VDC/380 VAC
AC Frequency £TBIHz
Maximum Current fresist) | Sépant
Maximum Leakage Current %‘;&‘]",E EILE
Maximum Switching o
Cumrent
1DO0VAC between
s | B
and cai
OFF to ON Response =ims (typical)
ON to OFF Response =ims (typical)
Status Indicators Red LEDs
Cantacts 3 isolated
Base Power Required (5] | 50mA

EZLGX-10-ERLO

Pinout Information Evternal Ioterra

T Dk Cincuil

1 | Outpal{1]_Normally open 11 | Outpal{5)_Normally open
2 | Outpal{1)_COM 12 | Outpatis)_COM
3 | Outpal{1)_Normally close 13 | Outpal{5)_Normally close
4 | OwipuitiZ)_Normally apen 14 | Owipuilif]_Normally cpen
5| OuipuitiZ]_COM 15 | OuiputiB]_COM
6 | Owtput{Z)_Normally closa 18 | OwiputiE]_Normally close
7 | Owipuiti3)_Normally apen 17| Owipuili7)_Normally cpen
8 | Owtpat{3)_COM 18 | Owipat({7)_COM
8 | Outpali4]_Normally open 19 | Cutpal{8)_Normally open
10 | Owtputid)_COM 20 | Outpalig)_COM

IPAETIINON Hardware User Manual
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Module Specifications

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

Mumber of Dwiputs 4 sourcing
Output Voltage Range 20-30WDC =]
Peak Voltage 50.0VDC &
=
M Stead .58 par cutput, 2
Corvent £Ek 1.0/ max per module @ E
Output Curre s0°C g
_ 100pA @ 50 VOC @
Maximum Leakage Current m m
S Pinout Information
DA lVotage Ting NG ok I e 1 [nc2
oc Maximum Inrush Current 0.8A for 10ms 2 Outpu1) 12 | comes e
Output | OFF fo ON Response < 2us 3 | oupuz) 13 | no2 oM =
NO —
Specs | ON to OFF Respanse <1lus T | cupaa) = IEE - 5
Status mﬁm Red LED for sach owput T el coua r.o«E
+V Terminals & Commons | One + One & | 2avcom 16 |nNo3 ND E
1 Amp per module, tums HE w
T P rem it 7 [MotComnected | 17 | NC4 pi
crcuit dataction P E 18 | coms NOD
Base Power Required {5¥) | 40méA, al outputs on 5 |coms 18 [ND-4
Optical isolation 2500 Vot 10 | NO-1 20 | Not Connected
Wires 14 to 24 ANG Nate: NO-Normally Open, NC-Mormally Closed
Optical isolation 2500 Vit EZLGX-10-4DCOPARLO
Mumber of Oufputs 4 Isolated
Output Voltage Range | 10REL 27T VAC o1 P
o TOVRt
Output Type 4 Form C (SPOT) )
Output Terminals = T — e
Consumed 1 | o=
Peak Voltage 30VDC/3800 VAC I i | somvee
AC Frequency 4763 Hz o) —
Maximum Current fresist) | Stigaint : L‘[ ) e
Ohgtp —
_ 0.5mé @ 130 VAC ——= -
Rel: Maximum Leakage Current @ EGH? f; J !
Output | Mayimum Switching i |
Specs | Current il _I'_J
—
- . 2 pF b=bween contact N
e el 4 shisid R
750 VAC between BCOUTIUT [SIURCE]
Dielectric Strangth contacs, 1500 VAC
between contacts & coil Evmemil Imemal
OFF to ON Response Max 10ms i
ON to OFF Response Iax Sms. P rpeprean L1 B o ;:c-ﬁ_‘:m...
Status Indicators Red LEDs e | |
Base Power Required (5¥) | S0mA = |
Wires 14 fo 24 ANG | 1
A3VDD) “r |
| By L
T e T
Lt 1
[EIMNIEL e e - .
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EZRPL-10-8ANI4ANOV
8 pt. Analog Input, 4 pt. Analog Output Module (Voltage)

Module Specifications

Number of Channels f’z""*“""}*’
Input Range 010V
Resolution 12 kit (1-4026)
Step Response 200us to 95% of FS
Crosstalk 112 count ma, 20db
B - é
Voltage | AbAute Max Ratings =157 r | Odatn | 1t o) 3
SUCTES5IVE
oo, | Comverter Tipe aperoxmation 2 | Owputi2) | 12 | mputle) z
Linearity Error fend to end) | =2 count 3 | Cutputi3) | 13 | nputi7) =
Input Stability £2 count £ | Cutputid) | 14 | Inputig) g
Gain Error =2 counts 5 | com 15 | com =
Offset Calibration Error | = 5 counts § |Inputlt] | 16 | Not Commected
Max Inaseuracy s02%a2°C, 7 |ineutt2) | 17 | Mot Conmected
Accuracy vs. Temperature | £ 50 ppmi™C typical : ::ﬁi: :: :‘:S
R SRS o] 10 | com 20 | vs-com
Output Range 010 VDG
Resolution 12 ks [1 in 4096) EZLGX-10-8ANI4ANOV
Comversion Setfing Time 100 s for F5
Crosstalk 112 count max, £0de
e Peak Ouiput Voltage +1BVDC Irtamal Extamral
2 =
Output Dffset Error +10.15% of range el
Specs | Gain Eror £0.3% of range _ 1
Linearity Error fend fo end) | <1 count - i =
Output Stability £2 counts a7 I gy R s =
Load Impedance %4 O min. — 4 T s
Load Capacitance 01 microF max —1_ = I_LI]t LEL
Accuracy vs. Temperature | £ 50 ppmiC typical itE -a-
H o
<= E = =E
- E.‘ —
L I_‘:j 5
] jg BrE
— ar—oip=t_
i s i
<di =t _CD:.::.-'_
— L] = tennad i
=) s
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Module Specifications

EZRPL-10-8ANI4ANOC

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

EZLGX-10-BANI4ANOC

a
c
3
D
m
=
S
B
=
)
]
-3

Tomn bn
Fowes Sa gy

Number of Channels B Single Ended
Input Range 420 mA
Ressiution 12 kit (1-4088)
Step Response ims for 85% F5
Crosstaik 112 cownt max, -B0de
Input Impedance 62,50 +0.1% Pinout Information
s Absolute Max Ratings -amn.utam 1 o L )
Current | Converter Type Rpprommiation 2 | owratiz) | 12 [ ineusts)
Spu:sl Linearity Error {end to end) | £ 2 counts 3 | Owiputid) | 13 | Inpud(7)
Input Stability =1 count 4 | Ouputis) | 14 | Inpua(s)
Full-scale Calibration Errar | £ 10 counts (@ 20mA § |COM 15 | COM
Offset Calibration Error + 5 counts 6 | Inpuifl) 16 | Not Connected
Max Inaccuracy :gg 5°C, T | Inpuif2) 17 | Mot Connected
= - 8 | Inpui(3) 18 | Mot Connected
Accuracy vs. Temperature tﬁDppw‘Ct.rplcal 7 | Inpe) 10 | s
Recommendad Fuse iggzm,mm 0 | com 20 | vscom
Number of Channels 4 single endad
Output Range 420mA
Output Type Current Sowrcing
Resaolution 12 it (1-4096)
Mzx. Loop Voltage BVDC Inksrnal Extamal
o 0-30002
e 1=
Output Linearity Ermor fend fo end) | £ 2 counts | M -
Spees Conversion Seffing Time | 100ws far FS : s —CE):
Fullscate Calibration Error | + 12 counts 4l i — —QD:
Offset Calibration Error | =6 counts L L
Max. Full-scale Inaccuracy 05% _--T- b I—L:Z):
jall emmors included) - 4] {43
Wires 14 to 24 ANG - el _@i
— ! g
! — 1
i ==
- e H
won ] HQJ "ED
C COMVEETER _g A P .
- pen DI
H
MBI =
| Sepe +
g et
[<>pamE

=
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EZRPL-10-4RTD
4 pt. Resistance Temperature Detector

CH1[+]
i CHANT + CHAN3 +
2 CHAN - CHAN3 -
3 COM-1 COM-3
4 =
5 CHANZ + CHANA + G
5 CHANZ - CHANA - . 2
7 coM-2 COM-4 &
8
9 VS +
10 VS - COM

RTD Input Specifications

V5 COM

Number of Channels 4
Commaon Mode Range 033VDC
Coverter Type 12-bit
Update Rate All Channels per scan
mm _Mrds' 4 IR Words:
Temperaiure Drift 50 ppm 1 *C (miax)
Maximum Inaccuracy +{-3°C
RTD Excitation Current 500 ua
Operating Temperatire 0°Ctoel*C
Storage Temperafire -0 *CtoT0°C
Relafive Humidity 5% %
Optical Isolation 2500 Volt

RITD inpiit Ranges mnn{é;]m; Rangesm Resoluian
P00 QoSS -200 "Gl = 850 °C [F]
120 Mi DLO0ET2 -80 "C o 260 "C 022
10 Cu QOMZET 200 "Cio 260 °C 254

BT Sensar-4 [ BLE
L Pin-17

EZLGX-10-RTD

_HLE | Pin-1
cotpensation  BLE

RTD SenI:1~I g [ree
LT} KED | pin3
ELE | Pin-3

compensation | BLE .
RID Soror-2 |2 P
" VLU EED | pip7
ELE | Pin-11
mmpenﬁt_j.o?u BLE P12
RTD Sersor-3 [ F—
\LLRED | pigp3

Pin-15
-'rF compensation "o

Ch 1+

Ch1-

BT Common
Ch 2+

Ch 2-

BT Common
Ch 5+

Ch 3«

RT» Common
Ch 4+

Ch# -

RT» Common
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Module Specifications

EZRPL-10-8ANI4ANOV-16BIT
16-Bit, 8 pt. Analog In, 4 pt. Analog Out

EZRPL-10-8ANI4ANOV-16BIT

AT TINON Hardware User Manual. Revision 2

H ATOD
CONVERTER

ANALOG SWITCH

Number of Channels 8 Single ended
Input Range 0-10 VDC
Resolution 16-bit (1-65535)
Step Response 14.5us max
Crosstalk 1/2 count max, -120dB
Input Impedance >10MQ

Analog Iy 0 ite Max Ratings 12V £100mA - :

g'lf:c's Converter Type B e 1 | output(1) | 11 | Input(5)
Linearity Error (end to end) | +2 LSB, .006% of range 2 | Output(2) | 12 | Input(6)
Input Stability 65 counts, 0.1% 3 | Output(3) | 13 | Input(7)
Gain Error +8 LSB, 0.025% of range} 4 | Output(4) | 14 | Input(8)
Offset Calibration Error +5 | SB, 0.015% of range| 5 | CoMm 15 | COM
Max Inaccuracy 0.1% @ 25°C 6 | Input(1) 16 | Not Connected
Accuracy vs. Temperature | + 1 ppm/°C 7 | Input(2) 17 | Not Connected
Number of Channels 4 Single ended 8 | Input(3) 18 | Not Connected
Output Range 0-10 VDC 9 | Input(4) 19 | +VS
Resolution 16-bit (1-65535) 10 | COM 20 | VS-COM
Conversion Settling Time | 10us max
Crosstalk 1/2 count max, -100dB

Analog | Peak Output Voltage 16 VDC

c";:]’::gte Offset Error +0.5% of range )

Specs Gain Error +0.5% of range Internal H
Linearity Error (end to end) | +2 LSB

Max Innacuracy 0.5% @ 25° C o

Load Impedance 2KQ min. e b
Load Capacitance 0.01uF max. q ] R
Accuracy vs. Temperature | 5ppm/°C R

-
(-}
e
2
<
S
3
(1]
m
>
4
>
s
(o]
(1]
=
o

External
Transmiter
Power Supply

T




EZRPL-10-4THIE
4 pt. Thermocouple Input Module

Module Specifications

Thermocouple Specifications

Number of Channels 4 differendal -
Common Mode Range | -1.5VDC to +4.0VDC E
Common Mode 100dB min. (@ VDC %
Rejection S0E0Hz a
Imput Impedance Mo E
Absolute Maximum Fault-protected inputs o e
Ratings 50 =
+1 'C ma. 5
ACcuracy vs. u-,:du +35 pam/°C. max.
Temperafure i max.
gy e o=
PLC Updafe Rate 4 channels per scan
Base Power 10mA @ 3.3 VOC supplied
[egaied] L= Pinout Information
Operating Temperature | -4° to 140°F (-20° fo 60°C) 1 | inputds H | Inputd+
Storage Temperature | -4° to 138°F (-20° fo T0°C) 2 | inputi- 12 | putd
Relative Humidity 3 to 85% (non-condensing) 3 | Mot Connected | 13 | Not Comnected
- o Mo corosive gases 4 | Input 2% 14 | CICV+
Environmental Air permittea g
& | Input 2- 15 | CIC VOuk
Vitiration MIL 5TD 810C 514.2 & | Mot Com 4| 16 | CIC Grownd
Shock MIL 5TD 810C 516.2 7 | mput3s ITe EZRPL-10-4THIE
Noise Immunity NEMA IC53-304 & | Input3- 18
8 | Mot Conmected | 10 | W5+
10 | Mot Conmected | 20 | V5 Common

T_l_\rpe.l 210 o 1200°C Tmrmoocupia inpul Waing Diogres
T;rpel( -200 to 1372°C i
PP pn ;
Input Ranges in C TYTE:E 300 ke 1000°C <| K
_l_\rpeR -50 to 1768°C H
T;rpeB 250 to 1820°C —
ype N 200 to 1300°C i 1
Display Resslution Type JET,EBN+01°C; Type SR+ 1°C i P g '
Resofution 16 Bit {1 in 65535) : conETEn gﬁ T
- H E] -
Cold Junction 2 5 : 2 H
Compensation = [ E
Conversion Time 1ms per charnel ‘ =1 ki
30 minudes typicaly . L fe
Warm-Lip Time + 1°C rapeatabitty L | I
Linearity Error - . .
+ 1°C max = 0.5°C typical
{End to End) e
Maximum fnaccuracy | + 2°C (excluding thermocougle ermor)
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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 aceept
quadrature encoder mputs. The PLS outputs compare the comnter vahe to
two on/off presets and tom on outputs within 100ps of pesition change.
Presets can be loaded info the counter modules from EZRack PLC. All
The countars have vanous preset/reset and mhibit modes as shown on the
following page.

Configuring your High Speed

Counter Module is EZier than Ever!

In EZRack PLC’s 1/O configuration
specify the range of registers to be
used for input and output.

o s

z
A
2

=T ==r—

RaaFLL 10

HILNNDOD 93345 HDIH

i e e e 1 WS+ 11 | Counder EN-1
o [t s e t & 2 12 | Counder RST-1
= Fieke i ! & 3 | Ouiput 1 13 | Counder A-1
P | —
| . 4 14 | Courter B-1 EZRPL-I0-HSCNT
ur S 5 | Output2 15 | Common
o 8 16 | Counter EN-2
Do [ 7 | Output3 17 | Counter RST-2
| = 8 18 | CounterA-2
| = 8 | Cutputs 19 | Counter B-2
10 | VS Common 20 | Common
) ~ Detailed information for
Configure pulse, direction, input and output registers
quadrature counting, set points, pp—— -—
preset values and preset mode e m__—"__ e
) |
'Mmuwm--— ) ‘h:::m__‘_\_ o
Come | Coumed | D et iormater | o Ragers rioman et 1 Lo ki [
Coat Wi Foieid ki b Fpmy 1 ek
‘ s G PUSE ey EREATIEIEE L
:.w—n.u,-- y»l.:or\! g e
ot P idgas O g g
L Court B Bigen O Fallras e
ot b M g gl s |
o i Y
£ [Ty [T
- P Peiiid Vi
4 Vel Aot el e Cuerow taes -6
L " Adtan B! et oy L]
o P
B § ) ad et
[P - - 3
e Ty o Camowi Ll
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EZRPL-10-HSCNT
High Speed Counter Inputs with Fast DC/PLS Outputs

Medule Specifications

Feature e eneral Specifications
Moduie Type Inteligent High Speed Dual Counter Module Optical Isolation 2500 Voit
Maximum input it 10 14 WG, 20F 1B ANG
i W00KHZ afer 1, 2 ar 4X ication 1 '
2 MLt Wires 4 0F 73 WG
Minimum Pulse =
Wiith Sps Eq"’.““ g -20-60°C, Humiity nan-candensing 5-95%
[Resource Options: 1, 2, or £ Quagraiure, Up or Down Coumer, Resst
Counter Range 16 milian (24 bits) [ Exaree Wicog }
1. This maode wil preset the coumer to the preset valus whie
preset is held high. While the preset signal is high, no new |
count signais will be counted. i
2. This mode wil create an imemupt on the rising edge of the: ey | o+ i %T-cnnl‘:\uu
Preset Modes reset signal io 5% e counter 1o he preset value.

3. This mode will reale an imemapt on the falling edge of the (e Voo
preset signal 1052t e counter 1o he preset vale. -
4. Tris mode wil ceale a preset pulse every ime that theme is !

a fising edige of signal A and the preset signal is high
Same a5 Presel excep! e reset input seis he
Resed Modesinpul e

Inhibit input Infibits e counter from counting when high

High Speed Counter Input Specifications Jro— l

e ] ut 5 ifications —
T EES P EZRPL40-HSCNT !
EZRPLAO-HSCNT e n) | i
el gosmarf Wumber of 4 per High Speed Chamnnel ?—
Number of 4 High Speed PLS I DC Inpurts Inputs (A, B, EN, RST) 3 Ta fa Cond
outputs SOUNCE DULpULS
Ll 14-28V0C !
Response Time Hys Range i
PLE Ssfpoints 1 onvodf pair foreach ouput Peak Wollage 20VDC |
Peak Voitage 500VDC T 25mAf 14VDC
Maximum Steady i SO0mA@ 28 VDT |
0.5A per output, : i
Sate Cuiput Mazimum Input
1.0Amax per module i 50°C : 5méA ) 28 VDT
Maximam Input Impadtance | 5.6KD min. @ 15-25 VDG for Contzul Sigels
B 100wA @ 50VDC @ 50°C
it > v
ON Voitage Dvop 2VDC @ 0.5 Leval (aips Wirisg
MR iarush OFF Voitage
e D.8Ar 10Ms o <2VDC
OFFto ON <ops Min. ON Cument 25mA
Respanse Min. OFF Cur- 02mA |
ON 1o OFF . rent |
Dus i
Respanse OFF fo ON < 2us i L(14-2E VD)
Sfatus indicators | Red LED for each cutput Response : —
+¥ Tarminals ON to OFF : —
5 One ¥, 1 Common A = = s : —
L 1 Amp per module, ums off 1 per Hign Spaed Counter i
- utputs upon sMort Circuit et i
Protection o i
Optical isolation 2500 Vot o
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EZRPL-10-6D14DO-2ANI2ANOC
Combo Discrete and Analog Current Module

The combo discrete and analog modules are 1deal for small
machine applications regquiring less I'0. They give you the
cost benefit you normally find 1t m fixed I'O PLCs, but also
provide flexibility & expandibility for your I'O needs as
additional 'O modules can be added to the EZRack PLC.

Pinout Information
1 Disgital Ot - 1 11 | Diggtal In - 6
2 | Digital Out- 2 12 | Common_ln
3 | Digital Out- 3 13 | Analog Out -1
4 | Digital Out- 4 14 | Analog Out- 2
a9 | Common 135 | Common
8 | Digitalin-1 16 | Analog In- 1
7 | Digitalin-2 17 | Analog In-2
8 | Digitalln-3 18 | Common
0 | Digitalln -4 18 | v5+
10 | DigitalIn - 5 20 | WS Comman

Digital Output Module Specifications

EZRPL-10-6DI4D0-2ANIZANOC

Digital Input Module Specifications

Number of Oufputs 4 sourcing Number of [nputs &
Dutput Voltage Range 11-30 VDG Input Voltage Range 11-30V0C
Peak Volfage S0VDC Paak Voltage A0VDC
acmm.f:?m ?j?ﬁéﬁ?ﬂm@wc e lgeﬂ:n@%:zvgc
Maui Leakage Current 1[ﬂm&50\ﬂ3c@50“€ Maximum Input Current EMQEE‘IDC
ON Voltage Drop 2VDC @ 0.54 Input impedance 5.6k (@ 10-28 VDC
Mzximum fmrush Current 0.8 for 10ms ON Voltage Level =10 VDT
OFF to ON Response < s OFF Voitage Level <2VOC
ON fo OFF Response <lus BMin. ON Current 1.5mA
Status [ndicators: Red LED for each owlput Min. OFF Current 022 mA
+V Terminals & Commons | One V", 3 Commons Separate OFF to ON Response 24 ms, fypical 3 ms

i : 1An1pperrmd|le,h_.|m5lnﬂ OM to OFF Response 24 ms, typical 3 ms
Short Circuit Profection amupmslmrtumt Statue I ?;E&E%?ﬁng
Base Power Required [5V] | 80mA, all oulputs on = pyFSem—
Dl oy e Base Power Required (5¥) | Typical 30mA (all mputs on)
Wires 14 fo 24 ANG Optical Isolation 2500 ekt

Wires 14 to 24 ANG

AT TINON Hardware User Manual. Revision 2
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EZRPL-10-6D14DO-2ANI2ANOC
Combo Discrete and Analog Current Module

Number of Channels 2 Single Ended
Input Range 430 mA
Resolution 12 kit (1-4096)
Step Response 1ms for 85% F5
Crosstalk 112 count max, -B0dk
Input impedance 6250 £ 0.1%
Absolute Max Ratings -30méA to 30mA
m Converter Type %:ﬁ:ﬁﬁm
m Linearity Emor {end to end) | + Z counts
Input Stability + 1 count
Fuil-scale Calibrafion Error | + 10 counts @ HmA
Offset Calibration Error + 5 counts
L
Accuracy vs. Temperature | + 50 pem™C fypical
Recommended Fuse Fg?ﬁ:g. senies 217
MNumber of Channels 2 single ended
Output Range 4-20mé
Output Type Current Sourcing
R i 12 kit (1-4096)
Max_ Loop Voitage AVDC
Analsg | padioop 03000
Current
Ouput | Linearity Error fend to end) | + 2 counts
Specs Conversion Setting Time 100ps foe F5
Fuil-scale Calibration Ermor | + 12 counts
Offset Calibration Error + & counts
ﬁmﬁfﬂhm“’ +03%
Wires 14 o 24 ANG

Module Specifications

Operafing Temperature 20°CtoB0°C
‘Storage Temperafure 20°CwT
Relative Humidity 5095 %
Removable Terminal Block 13‘;"*“3?}{%?;9
Vibration MILSTO B10C 514.2
Sthock MILSTD B10C 516.2
Noise ity NEMA ICS3-304

[ Tebermall § Exwrmal

: [
y 3 —L
MWt [

P ! L aesovoey
Cratpar —_
iz L
i .J
I |

TVF I [EIK

[e—
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EZRPL-10-8DCOP-HC

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

Module Specifications

MNumbar of Dutputs B sourcing
Outpui Voliage Range 1130 VDG
Peak Voitage 5 VDC
A 3,04 par cutput. =]
mﬁf’.?”" ;;;%‘MWWQ w,g
Maximum Leakage Current | 100uA @ 50 VOC @ 50°C o :'E
ON Voltage Drop 2VDC @ 054 comz 3
Maximum lnrush Current | 0.8A for 10ms L ;‘
OFF ta ON Resporse < Jus g
OW 1o OFF Response <ilys g
Status Indicators Red LED for each output :;:
+V Torminals & Commons | Two V", 2 Commons Separate )
24 Ampes par module, fums
Short Circuit Protoction | off outputs upon shot circuit
detection
Base Power Required (5V) | 80ma, all outputs on
Optical isalation 2500 Volt
Wires 1o 24 ANG EZRPL-I0-EDCOP-HC
—
L 1 |vsa . A
z | Oupai 12 | Output5 WMr—
3 |comi 11 | com3 i .
4 Ouilpist 2 14 Olutpet 6 I el 11018 VI
5 |comi 15 |coma _
6 |vse2 18 |vses -
T Output 3 17 | Outpun 7
&8 |com: 18 |coms
9 |Outpurs 19 | Output8
m cm 2 m m‘ B ONATOT [ e |

EZ RackPLC"
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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..uieiuiieiurieiiiesieesiteesieesiteesreesseesnveesnsaesnsees 3-51
3.3 EZRack PLC CPU Specifications.........cccoueeeeeiieeiiiieeeeciiee e 3-52
3.4 CPU OVEIVIEW... cuvieieiieciiiesieesitee st esteesteesteesteesnbeesteesnseessaesnnee s 3-53
3.5 CPU Status INdication LEDS ... ...coooveerieeniieeniienieesiee e s 3-54
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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-I0-8ANI4ANOV-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 1/0, Screw Type Terminal Block

EZRack PLC Base and Power Supply Selection Guide and Specifications.

EZRack PLC Base & Power Supply Specifications

Specifications

AC Powered Bases DC Powered Bases

Part Numbers

EZRPL-AC-03B | EZRPL—AC-CI&E' EZRPL-ACOTB

EZRPL-DC-03B | EZRPL-DC-058 | EZRPL-DC-07B

Input Voltage
Range

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

Number of Slots

3 Slot Base | 5 Slot Base | T Slot Base

3 Slot Base | 5 Slot Base | T Slot Base

Auxiliary 24 VDC
Output

800mA

Maximum Inrush
Current

1 Amp

Maximum Power
Consumption

10 Watis

Opearating Temp.

20 10 60°C (4 to 140° F)

Storage Temp.

4010 85°C (40 1o 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 EZRFL-CPU-IUE 5148 EZRPL-CPU-ZUE  §198
Totsl Memory (bytes) 702 MB
Ladder Mamary (instruction words) 500,000 instrucfion words
Data Memory Internal Bits 1024
Internal Registers 16384
Current Consumpdian 400mA,
Boolean execution 24 ms
Imterrupt Instruction Response Time 50 ps
Programming Software for Windows Fres EZRack PLC Designear Pra
Buitin communicatons pots Epeme 10100Meps Eihamet 10/1000eps
Program Memary Flash
Data Logging ‘s, USE (Up io 64 Gi)
UUSB Programming Yes
PLC Simulation Yes
loT Ready Yes, MOTT Profacol
LED Indicators Input Power, Program Fun, Low Battery, USE Logging
0 Modules 5 " AL, DC, Analog, Reluﬁimn:ﬁﬁminﬂl&m ELED
Oparating Temperature -20 o 60°C {4 fo 140° F)
Storage Temperature -40 to BS°C {~40 1o 185° F)
Max Mumber of Ethernet slaves per Channel 4
Discrete 0 Modwle Point Density anana
Slots per Base ST
Number of i =70
Control refays 131,072
Timers 256 [default)
Counfars 256 (defaulf)
Immedizte (0 fes
Subroutines Funcfions Block, up fo memery limit
Drum Saquencer as, up bo mamary imit
Loops FORMEXTIIUMP loops
Math Ves, Advances Funcion Blosks:
Integer, Flaating Print, Trignometric, Logical, Bitwise
ASCH Yes, SendiAecsive
PID Loop Control, Built In Yas, Auto-uned
Tima of Day Clock/Calendar Yes RTC
Run Time Edits Yes
Supports Tre Force Yes
Infernal Diagnostics Yes
Password sacurnity fes
Battery backup ‘fes (Battery included)
Shock 30g (IEC B0DE8-2-27)
Vibration 29/@ 10...500 Hz {IEC BO0GE-2-6)
Elecirical Noise Mema IC3 Eﬂﬁcmwﬁﬂflrgg?.%m;
ESD Immunity Bk contect discharge (IEC 61000-4-2)
Agency Approvals CE, UL, clL

AT TINON Hardware User Manual. Revision 2




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, l1oT / 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.

e 2.4 msscantime.
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e  Battery backed Real Time Clock (RTC).

3.5 CPU Status Indication LEDs

™~
o
-
n
]
=
=
=
™M
™
w
. 4

RED LED CONDITION

Solid ON 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.

During Firmware Upgrade Process.

During Debug Process while Online with the PLC.
If PLC has faulted / PLC Error.

OFF
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Serial Ports:

~
™
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(- 4

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 R$232 / 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
RKD  (2) 2) TXD
GND 5) \ J (] =
DTR 4 | Shell A
DSR () D-sub 9-pin
as @ Male
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
program is stored in Flash, so even during power shut-down and
a dead battery, the PLC program will NOT be lost!

Battery Slot to
insert a 3.6V 1/2
AA battery

R5232/485/422

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

‘.._-A
s
1 g
PROG 5
)
g o \N

low battery voltage warning.

ETHERNET DATA

To replace the PLC battery, we recommend following the below

steps:

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 dateftime |

Execute L adder |

Update outputs |

Write output data
to specialty modules

House Keeping |

Check for watchdogs |

-

Error Checking |

Yes

No

Report Error
Set Register

Fatal No
Error

Yes

Force 11O
disable and
turn off CPU LED

EZ 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 I/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 Stans reading inputs

‘,r— CPU stans writing outputs

Delay for Input P —
Module On/Off H

Scan

Solve

5 ; L
CPU Scan Aunas/lLogic | I [ 1 Solve RungsfLogic ] ]:I D 1 I Sobve Rungs/Logic ]:[ l |:| ‘ l J [ Solve Rungs/Logic

Program writes outputs

] Program reads inputs i
Delay for Qutput i P S —
Module On/Off

O Response Time

See the diagram above. The I/O response time is minimum when the I/0O 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:

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

Maximum I/O Response Time

Input 10 EZPLC - 5 E
CPU Starts reading inputs "\ éCF‘U starts writing outputs ——\.
Delay for Input -~ S
Module On/Off i
Scan P P
CPU Scan F‘uni_:zeomc l ] | Soke Rungsfmgl£| l l l ‘ Solve Rungs/Logic l [l | l l Solve Runge/Logic

Program writes outputs

Program reads inputs

Delay for Output
Medule On/Off

I/O 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/0 Response = Delay in Input module + 2 times the CPU Scan Time + delay in output module.

How to get the best I/O Response time

Input 10 EZPLC
cPyU Slaltsireadl hq inputs "\ iCPU starts writing outputs ———._b

: i i ™y F
i i i i ¥
Dialay for Inpul “’—‘_"4 E i S

Module On/Off

‘a(an

CPU Scan R‘Im:fi‘lu_et!gg | [ Soh u? Rmry}”r’l ogic | J I Solve Rungs/Logic I 1 | [_[ L[ Solve Rungs/Logic

Normal Input Read —— Nommal Output YWnte

: Immediate Inpyl Read : 1 Immediate Oulpul Wrile
Delay for Output F of Interrupt Scan to Read Input |

Module On/Off

VO Response Time

Using Interrupt subroutines and Immediate 1/0 instructions is the best way to optimize the 1/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.

Ill ”

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

T
—

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/O Output modules are 11 01
mapped to Discrete Outputs.

—
—
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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 IO modules.

I

|
In this example, memory location S1 will be powered when input I1 | .
turns on; you can then use a discrete internal as an input in another 51 01
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.

AT TINON Hardware User Manual. Revision 2



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 S 1-1024 Read/Write Discrete S21
Register Internals R 1-16384 | Read/Write Word / Discrete R15 , R20/1
System Discretes SD 1-27 Read Only Discrete SD2
System Registers SR 1-24 See Below Table Word SR13

3.9b. System Discretes
System
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
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.
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

Read/Write Description

SD5 Enable

SD6 Baud Rate

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.
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3.9¢c. System Registers

Rse‘:gsi::'s 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 Setfo 1 Error Number Description
Invalid User Program Bit O (Isb) 0 No error
No Label for Jump Bit 1 1 Invalid User Program
Invalid Move data range Bit2 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 2.0.0 (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.

IEHE  Please wait while Setup is loading. ..

verifying installer: 76%

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.

“F{ EZRack PLC Designer Pro 2.0.0 Setup

= 5|

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.

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

Click Next to continue.

“F EZRack PLC Designer Pra 2.0.0 Setup = 5
License Agreement [
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. -

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

AN I AT AT AR WA IR RAT AE AR A AT AL

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

< Back I I Agree l | Cancel
" EZRack PLC Designer Pro 2.0.0 Setup [E=] |
Choose Install Location fuacris
Choose the folder in which to install EZRack PLC Designer Pro 2.0.0. EI

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

Destination Folder

gram Files (x86)\EZAutomation\EZRack PLC Designer Pro 2.0.0 Browse...

Space required: 50.8MB
Space available: 265.3GB

< Back Install ] | Cancel
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“Fi EZRack PLC Designer Pro 2.0.0 Setup l =

Installing
Flease wait while EZRack PLC Designer Pro 2.0.0 is being installed. Ez
During installation you will see R
a dialog box which will list in —
. . . . Output folder: C:\Program Files (x86)\EZAutomation\EZRack PLC Designer Pro_Mew ... =

d eta | I th € fl I €s be | ng co p | ed to Extract: Microsoft.VC90,CRT.manifest
your hard drive for installation. g

ni H “” 7”7 Extract: msvarS0.dil
Wh en fl nis h € d 4 CI ICk on N eXt Qutput folder: C:\Program Files (x86)\EZAutomationEZRack PLC Designer Pro_New ...
b utto n. Qutput folder: C:\Program Files (x86)\EZAutomation'EZRack PLC Designer Pro_MNew ...

Extract: Microsoft.vC90,MFC.manifest
Extract: mfca0.dl
Extract: mfcdou.dil il

m

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

“F{ EZRack PLC Designer Pro 2.0.0 Setup = |

Completing the EZRack PLC
Designer Pro 2.0.0 Setup Wizard

EZRack PLC Designer Pro 2.0.0 has been installed on your
computer,

Click Finish to dose this wizard.

RACKPLE
~E2
< Back Cancel w
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4.1 Creating a new Project on EZRack PLC Designer Pro

>
>
>

Plug in all the I/O 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 I/O base (defining I/0 module locations
and addresses) from this dialog box.

Project Information N\ i ﬁ
: Il Step 1: Select Action
Step 1: Select ACTION EZ RackPLC p
nesi “er Pro ‘ Open ¢ Mew Project ‘ ‘ Read From PLC
Open / New Project: g RN
. 2.0.0 tep 2: Project Name
Select this mode to create a vt szosiomation net B
new project or edit an existing RETTRTTE F R )
H PL to PLC Canhection
program in OFFLINE mode. @ Seial [COM2_+ Step 3: Select PLC I/O Base
| Ethemet 7 Maodules Configure [0
AYG WiFi [ Adhoc |
Simulator
Click to Start Designing [ Clear Setup I ‘ Help | | Exit |
Project Information @

Step 2: Select Project Name

Click on the “Browse” button to 2.0.0
. www.ezautomation.net Project Name:  SAMPLE ele -
naVIgate to a fOIder Where you 1-87T-TT4-EASY(3ZTS) Project Location :| \\avgbde'ProfilesvaidyatMy Documents\EZAutomation' Praject:
i i PC to PLC Connection
Yvant to save yOL'Jr' 'prOJect. Give | reonecom A R
it a name; for this instance, Ethemel—l. e - i)
“SAMPLE”. Click on “OPEN". VAl

EZRaCkPLC- Step 1: Select Action

l Open ¢ Mew Project ] ‘ Read From PLC ‘

Designer Pro

Step 2: Project Name

Simulator

| Click to Start Designing ‘ |E\ear5&lup| | Help | ‘ Exit |
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Step 3: Selecting and Configuring 1/0 Base

Project Information

Select the 1/0 base for your
PLC. Currently, EZRack PLC
offers I/O bases for 3, 5, and 7
slots.

After selecting the 1/0 base
size, click on the Configure 1/0
button to define the placement
and the addresses of the 1/0
modules.

EZ RackPLC~
Designer Pro l

2.0.0
www.ezautomation.net
1-877-TT4-EASY(3279)

PC ta PLC Connection

@ Serial
() Ethernet

() AVG WiFi [ Adhoe |

() Sirmulator

il D A X
Step 1: Select Action
Open / Mew Project ] | Read From PLC |
Step 2: Project Name
Project Mame :  SAMPLE. elc -

Project Location :| \wawghdc' Profiles\waidyaiby Documents\EZAutamation Project:

Step 3: Select PLC 1/O Base

[3 Modules

- ] [ Configure 10 ]

To configure a module on a position,
double click the row corresponding to the
position number (say M1) or click the
Add/Edit button. Select the module type
from the available modules drop down
list.

OR

You can also Auto Configure the |10
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

[ Click. to Start Designing l ’ Clear Setup ] ’ Help ] i Exit ]
Select 1/0 Modules and Location

Select PLC I/0 Base :

3 Modules A

Auto Configure 10 Modules

Add / Edit Delete

[ ok

][ cancel |[ Hep |

whether you would like to change that position to this modules.
I/O Names and Addresses will be automatically created in the tag database corresponding to the

I/O modules selected during 1/O configuration.

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.

P8 EZRack PLC Designer Pro - [SAMPLE.clc Logic - Std pLC

e e s

1%} File Edit View Subroutine Rung Instructions PLC Setup Monitor Window Help [-][=]x]
BHuAEBoe (@2 e Bt (erT @2 (@9 R00n ko
=Online =simulate & TS A A O 5]
——oix | & Man Loge | | olxl
=
i SAMPLElc —_— Miain Logic - Std PLC Relay/Boolean
12} Main Logic
2 Inemupt Lagic e[ Al B[ c[ o[ E[F R[] [ [t M[N[o[ P a[ R STTT]u
- Subroutine Logic Rung 1 2|
€% Hardware Setup i
i-[@ VO Table Layout Ladder Logic
..l VO Graphical Layout 2 Design Area n
- 34 Communication Setup
L-E3 PCto PLC COM 3
gl PLC Etheret Setup g
+FH MQTT Setup Rz
L.FH EtherNet/IP Adapter Setup| L
w11 Database a
.63 TagDatzbase
%5 Tag Cross Reference Project
L, Message Database Tree
PID Control
Rung 3
L PID Setup 1
- :PUP? MD“““" Instructions i
3 ontrol 2 i |
9 seantPLC Tool Bar
Y stop PLC s . g
- Transferto PLC
& Create USB Loader File Runa 4 d p
I Monitor 1
.., Go Online d =
[ Simulate 2
] Switch to Manitor Mode
- 4% Debug 3 - P
M, Start Debug Compare
# Run Debug [Enmg Math
@ Single Step
Bit L
-y Ensble Outputs e
— 2 Move
Timer/Counter/Drum
3 Program Control
Runglﬁ String
Communication
2 | Data Logging
Datatype Conversion
3 Process Alarms / Faults
Analog
Rung 7
1 Function Blocks
- TloT
2| .
For Help, press FL Zoom Level: 100% OFF-LINE Mode NUM
P, p
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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 - . -—— ———— — L [ S
Filters [ Search and Feplace in Tag Mame
Discrete [nputs (1) [ Discretes [5) [ System Discretes [SD] . i
Discrete Dutputs [0) [ Redisters (A1 [T] Sustern Fregisters (SR | Show v Izl Wil

All
[ Analog Inputs (IR [ Floats Tags Find Mext Replace Replace Al
[ Analog Outputs [OR] [T Stings [ Highlight Unused T ags
Total Tags: E7
Tag#  TagMame Data Type Address Initial Y/ alue
1 M1.IMPUT_1 DISCRETE I
2 M1.IMPUT_2 DISCRETE 12
3 M1.IMPUT_3 - DISCRETE 13
1 M1INFUT_4 Digital Input | pccpere 14
5 M1.INPUT_5 Module DISCRETE 5
6 M1INFUT_E plugged in DISCRETE 5
7 M1.IMPUT_7? Slot 1. Tag DISCRETE I7
g M1.IMPUT_8 DISCRETE 18
9 M1.IMPUT_9 Names and DISCRETE 13
10 M1INPUT_10 Tag DISCRETE 1o
11 M1INPUT_T1 Addresses DISCRETE m
12 MUNPUT 12 | |are auto DISCRETE 12
13 M1IMPUT_13 DISCRETE 113
14 M1IMPUT_14 created. DISCRETE 114
15 M1IMPUT_15 DISCRETE 115
16 M1IMPUT_16 DISCRETE 116
17 M2.DUTF’UT_1_ DISCRETE 01
18 M2.0UTPUT_2 DISCRETE 02
19 M2.OUTPUT_3 Digltal DISCRETE ()]
20 wM2ouTruT4 || Qutput DISCRETE 04
| M2ZOUTPUT_& DISCRETE o5
22 M2 O0UTPUT_BE Module . DISCRETE ]
2 mzoutruT_7 | |Plugged in DISCRETE 07
24 mzoutruT_8 || Slot 2. Tag DISCRETE 08
25 M20UTPUT_3 | |Names and | DIscreTe 03
2B M2.0UTPUT_10 Tag DISCRETE 010
27 M2 OUTPUT_11 DISCRETE o1
5 MzouTroT 12 || Addresses DISCRETE 012
29 MzoUTRUT 13 | |@re auto DISCRETE 013
0 M20UTPUT_14 || created. DISCRETE 14
i M2 O0UTPUT_15 DISCRETE 015
32 M2.DUTF’UT_£ DISCRETE 016
Add Add E dit Duplicate Delete Dielete
Tag Bit-In-Fegister| | Selected | | Selected Selected Unused Help Ok, Cancel
Tag Tag Tag Tags Tags
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Step 5: Create Simple Logic

On the right hand side of the

Main Legic - 5td PL

: e S T E T O E T ET I EC T
programming software, please select
“« ” Rung]:!. [ - )
NO Contact” from the Relay/Boolean Normally Open Contact Instruction S5
Toolbar by single clicking on it and 5 = [ nstruction Detais |
place it on the extreme left to connect £
it to the power rail and double click on 2 Teg Name
it to edit. Rung 2 M1.START MOTOR) va]
Use the drop down menu to select the
. 2
Input name and number. Click on ok ) [ cones ) [ rep )
MOKH 3 L
Now we can use a “NO Main Logic - Std PLC
Coil” from the e af el clofefFlsf ]l rfmfn]ofer
Rung 1 - ,
Relay/BooIean TOOIbar B! Normally Open Coil Instruction @
. L. . 1.5TART MOTOR 77
by single clicking on it 2H | { — Instruction Details
11 il
and placing it to . Tag Name
connect it to the “NO 7= M2MOTOR STARTED -
Contact”. You can use
N 2
the line tool to oK) [ Cancd ][ rek
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 Legic - 5td PLC

P | A| B| C| D)| E| F| G| H| I | [ K| L | M| N| Of P| Q| R| 5| T/| U
| efclofefriefrfr]jrfxfrimNjofrPfe]R]S[T] V]

Rung 1
g1

1.5TART MOTOR MZ.MOTOR STARTED

2 | {
I1 01

3

-

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.

5§ EZRack PLC Designer Pro - [SAMPLE.elc - Main L
\=i| File | Edit View Subroutine Rung Instru

L'

[ OpenProject..

Close Project

IE Save Ladder Ctrl+5
ke Save Project

; I-E“l | B |f.'

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

EF Copy Rungs... |0 @ m ‘7 @

Or

i+ Transferto PLC...

Write to PLC

Create OEM Package...

£ Create USE Loader File...
&

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.
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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: Ifyou still 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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