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Introduction

Thank you for purchasing a SYSMAC CP-series CP1E Programmable Controller.

This manual contains information required to use the CP1E. Read this manual completely and be sure
you understand the contents before attempting to use the CP1E.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

e Personnel in charge of installing FA systems
¢ Personnel in charge of designing FA systems
e Personnel in charge of managing FA systems and facilities

Applicable Products

® CP-series CP1E CPU Units

e Basic Models CP1E-ECIODO-A
A basic model of CPU Unit that support basic control applications using instructions such as
basic, movement, arithmetic, and comparison instructions.

¢ Application Models CP1E-NOCODO-O
An application model of CPU Unit that supports connections to Programmable Terminals, invert-
ers, and servo drives.

The CP Series is centered around the CP1H, CP1L, and CP1E CPU Units and is designed with the
same basic architecture as the CS and CJ Series.

Always use CP-series Expansion Units and CP-series Expansion /O Units when expanding 1/0
capacity. I/O words are allocated in the same way as for the CPM1A/CPM2A PLCs, i.e., using fixed
areas for inputs and outputs.
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CP1E CPU Unit Manuals

Information on the CP1E CPU Units is provided in the following manuals.

Refer to the appropriate manual for the information that is required.

CP1E CPU Unit Hardware
User’s Manual(Cat. No. W479)

Mounting and
Setting Hardware

CP1E CPU Unit Software CP1E CPU Unit Instructions

User’s Manual(Cat. No. W480)

- Names and specifications of the parts of all Units

- Basic system configuration for each CPU Unit
- Connection methods for Expansion 1/0O Units
and Expansion Units

Wiring

- Wiring methods for the power supply
- Wiring methods between external I/0 devices
and Expansion I/O Units or Expansion Units

Connecting
3 Online to the PLC

Connecting Cables for CX-Programmer
Support Software
Software Setup

Procedures for connecting the
CX-Programmer Support Software

Creating the Program

Software setting methods for the CPU
Units (PLC Setup)

Checking and
Debugging Operation

Detailed information on
programming instructions

- Program types and basic information
- CPU Unit operation

- Internal memory

- Built-in CPU functions

- Settings

Maintenance and
7 Troubleshooting

- Checking /O wiring, setting the Auxiliary Area
settings, and performing trial operation

- Monitoring and debugging with the
CX-Programmer

Error codes and remedies if a problem occurs
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Reference Manual(Cat. No. W483)



Manual Configuration

The CP1E CPU manuals are organized in the sections listed in the following tables. Refer to the appro-
priate section in the manuals as required.

CP1E CPU Unit Software User’s Manual (Cat. No. W480)
(This Manual)

Section

Contents

Section 1 Overview

This section gives an overview of the CP1E, describes its application
procedures.

Section 2 CPU Unit Memory

This section describes the types of internal memory in a CP1E CPU
Unit and the data that is stored.

Section 3 CPU Unit Operation

This section describes the operation of a CP1E CPU Unit.

Section 4 Programming Concepts

This section provides basic information on designing ladder programs
for a CP1E CPU Unit.

Section 5 I/O Memory

This section describes the types of /O memory areas in a CP1E CPU
Unit and the details.

Section 6 I/0 Allocation

This section describes I/0 allocation used to exchange data between
the CP1E CPU Unit and other units.

Section 7 PLC Setup

This section describes the PLC Setup, which are used to perform basic
settings for a CP1E CPU Unit.

Section 8 Overview and Allocation
of Built-in Functions

This section lists the built-in functions and describes the overall applica-
tion flow and the allocation of the functions.

Section 9 Quick-response Inputs

This section describes the quick-response inputs that can be used to
read signals that are shorter than the cycle time.

Section 10 Interrupts

This section describes the interrupts that can be used with CP1E PLCs,
including input interrupts and scheduled interrupts.

Section 11 High-speed Counters

This section describes the high-speed counter inputs, high-speed
counter interrupts, and the frequency measurement function.

Section 12 Serial Communications

This section describes communications with Programmable Terminals
(PTs) without using communications programming, no-protocol commu-
nications with general components, and connections with a Modbus-
RTU Easy Master, Serial PLC Link, and host computer.

Section 13 Built-in Functions

This section describes PID temperature control, clock functions, DM
backup functions, security functions.

Section 14 Operating the Program-
ming Device

This section describes basic functions of the CX-Programmer for CP1E,
such as using the CX-Programmer for CP1E to write ladder programs to
control the CP1E CPU Unit, to transfer the programs to the CP1E CPU
Unit, and to debug the programs.

Appendices

The appendices provide lists of the Auxiliary Area, cycle time response
performance, PLC performance at power interruptions.
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I CP1E CPU Unit Hardware User’s Manual (Cat. No. W479)

Section

Contents

Section 1 Overview and Specifica-
tions

This section gives an overview of the CP1E, describes its features, and
provides its specifications.

Section 2 Basic System Configura-
tion and Devices

This section describes the basic system configuration and unit models
of the CP1E.

Section 3 Part Names and Functions

This section describes the part names and functions of the CPU Unit,
Expansion 1/0O Units, and Expansion Units in a CP1E PLC .

Section 4 Programming Device

This section describes the features of the CX-Programmer used for pro-
gramming and debugging PLCs, as well as how to connect the PLC with
the Programming Device by USB.

Section 5 Installation and Wiring

This section describes how to install and wire CP1E Units.

Section 6 Troubleshooting

This section describes how to troubleshoot problems that may occur
with a CP1E PLC, including the error indications provided by the CP1E
Units.

Section 7 Maintenance and Inspec-
tion

This section describes periodic inspections, the service life of the Bat-
tery, and how to replace the Battery.

Section 8 Using Expansion Units
and Expansion I/O Units

This section describes application methods for Expansion Units.

Appendices

The appendices provide information on dimensions, wiring diagrams,
and wiring serial communications for the CP1E.

I CP1E CPU Unit Instructions Reference Manual (Cat. No. W483)

Section

Contents

Section 1 Summary of Instructions

This section provides a summary of instructions used with a CP1E CPU
Unit.

Section 2 Instruction

This section describes the functions, operands and sample programs of
the instructions that are supported by a CP1E CPU Unit.

Section 3 Instruction Execution
Times and Number of Steps

This section provides the execution times for all instructions used with a
CP1E CPU Unit.

Section 4 Monitoring and
Computing the Cycle Time

This section describes how to monitor and calculate the cycle time of a
CP1E CPU Unit that can be used in the programs.

Appendices

The appendices provide a list of instructions by Mnemonic and ASCII
code table for the CP1E CPU Unit.
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Manual Structure

Page Structure and Icons

The following page structure and icons are used in this manual.

Level 2 heading———5-2 Installation

5-2-1 |Installation Location

Level 3 heading ——

Il DIN Track Installation

5 Installation and wiring

Step in a procedure

Indicates a step in a
procedure.

them, and mount the Units to the DIN Track.

Special Information
(See below.)
Icons are used to indicate

precautions and
additional information.

1 Use ascrewdriver to pull down the DIN Track mounting pins from the back of the Units to release

2 Fitthe back of the Units onto the DIN Track by catching the top of the Units on the Track and then
pressing in at the bottom of the Units, as shown below.

De&BR

Manual name

|k| Precautions for Correct Use

Tighten terminal block screws and cable screws to the following torques.
M4:1.2 N-om
M3:0.5 N-m
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Level 1 heading
—— Level 2 heading
— Level 3 heading

Gives the current
headings.

opejieIsul Z-G
!

- Page tab

Gives the number
of the section.

?

UoNE00 UoNElfEISU| 1-2-G

This illustration is provided only as a sample and may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

& Precautions for Safe Use

Precautions on what to do and what not to do to ensure using the product safely.

LV] Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to increase understanding or make operation easier.

(1] References to the location of more detailed or related information.
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Terminology and Notation

Term

Description

E-type CPU Unit

A basic model of CPU Unit that support basic control applications using instructions such
as basic, movement, arithmetic, and comparison instructions.

Basic models of CPU Units are called “E-type CPU Units” in this manual.

N-type CPU Unit

An application model of CPU Unit that supports connections to Programmable Terminals,
inverters, and servo drives.

Application models of CPU Units are called “N-type CPU Units” in this manual.

CX-Programmer

A programming device that applies for programming and debugging PLCs.

The CX-Programmer includes the CX-Programmer for CP1E and the CX-Programmer
(CX-One).

This manual describes the unique applications and functions of the CX-Programmer for
CP1E.

“CX-Programmer” refers to the CX-Programmer for CP1E in this manual.
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Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON representative
if you have any questions or comments.

Warranty and Limitations of Liability
WARRANTY

OMRON’s exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON’S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer’s application or use of the products.

At the customer’s request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products:

* QOutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

e Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.

14
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Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be changed
without any notice. When in doubt, special model numbers may be assigned to fix or establish key
specifications for your application on your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and does
not constitute a warranty. It may represent the result of OMRON’s test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and
Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

CP1E CPU Unit Software User’s Manual(W480)
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Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of a
CP-series PLC. The safety precautions that are provided are extremely important to safety. Always read
and heed the information provided in all safety precautions.

Indicates an imminently hazardous situation which,
if not avoided, will result in death or serious injury.
Additionally, there may be severe property damage.

Indicates a potentially hazardous situation which,
if not avoided, may result in minor or moderate
injury, or property damage.

& Precautions for Safe Use
Indicates precautions on what to do and what not to do to ensure using the product safely.

(5 Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation
and performance.

Symbols

The triangle symbol indicates precautions (including
warnings). The specific operation is shown in the triangle
and explained in text. This example indicates a precau-
tion for electric shock.

The circle and slash symbol indicates operations that you
must not do. The specific operation is shown in the circle
and explained in text.

The filled circle symbol indicates operations that you
must do. The specific operation is shown in the circle and
explained in text. This example shows a general precau-
tion for something that you must do.

The triangle symbol indicates precautions (including
warnings). The specific operation is shown in the triangle
and explained in text. This example indicates a general
precaution.

The triangle symbol indicates precautions (including
warnings). The specific operation is shown in the triangle
and explained in text. This example indicates a precau-
tion for hot surfaces.

>P>eaP
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Be sure to sufficiently confirm the safety at the destination when you transfer
the program or I/0 memory or perform procedures to change the /O memory.

Devices connected to PLC outputs may incorrectly operate regardless of the operat-
ing mode of the CPU Unit.

With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents
of the DM Area (D) *, Holding Area (H), the Counter Present Values (C), the status of
Counter Completion Flags (C), and the status of bits in the Auxiliary Area (A) related
to clock functions may be unstable when the power supply is turned ON.

*This does not apply to areas backed up to EEPROM using the DM backup function.

If the DM backup function is being used, be sure to use one of the following methods
for initialization.
1. Clearing All Areas to All Zeros
Select the Clear Held Memory (HR/DM/CNT) to Zero Check Box in the Startup
Data Read Area in the PLC Setup.
2. Clearing Specific Areas to All Zeros or Initializing to Specific Values
Make the settings from a ladder program.

If the data is not initialized, the unit or device may operate unexpectedly because of
unstable data.

Execute online edit only after confirming that no adverse effects will be caused
by extending the cycle time.

Otherwise, the input signals may not be readable.

The DM Area (D), Holding Area (H), Counter Completion Flags (C), and Counter
Present Values (C) will be held by the Battery if a Battery is mounted in a CP1E-
NOOOO-O CPU Unit. When the battery voltage is low, however, /O memory areas
that are held (including the DM, Holding, and Counter Areas) will be unstable. The
unit or device may operate unexpectedly because of unstable data.

Use the Battery Error Flag or other measures to stop outputs if external out-
puts are performed from a ladder program based on the contents of the DM
Area or other /0O memory areas.

Sufficiently check safety if I/O bit status or present values are monitored in the
Ladder Section Pane or present values are monitored in the Watch Pane.

If bits are set, reset, force-set, or force-reset by inadvertently pressing a shortcut key,
devices connected to PLC outputs may operate incorrectly regardless of the operat-
ing mode.
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ACaution

Program so that the memory area of the start address is not exceeded when
using a word address or symbol for the offset.

For example, write the program so that processing is executed only when the indirect
specification does not cause the final address to exceed the memory area by using
an input comparison instruction or other instruction.

If an indirect specification causes the address to exceed the area of the start address,
the system will access data in other area, and unexpected operation may occur.

Set the temperature range according to the type of temperature sensor con-
nected to the Unit.

Temperature data will not be converted correctly if the temperature range does not
match the sensor.

Do not set the temperature range to any values other than those for which tem-
perature ranges are given in the following table.

An incorrect setting may cause operating errors.
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Precautions for Safe Use

Observe the following precautions when using a CP-series PLC.

® Handling

¢ To initialize the DM Area, back up the initial contents for the DM Area to backup memory using
one of the following methods.

e Set the number of words of the DM Area to be backed up starting with DO in the Number of CH
of DM for backup Box in the Startup Data Read Area.

* Include programming to back up specified words in the DM Area to built-in EEPROM by turning
ON A751.15 (DM Backup Save Start Bit).

e Check the ladder program for proper execution before actually running it on the Unit. Not checking
the program may result in an unexpected operation.

¢ The ladder program and parameter area data in the CP1E CPU Units are backed up in the built-in
EEPROM backup memory. The BKUP indicator will light on the front of the CPU Unit when the
backup operation is in progress. Do not turn OFF the power supply to the CPU Unit when the
BKUP indicator is lit. The data will not be backed up if power is turned OFF and a memory error
will occur the next time the power supply is turned ON.

e With a CP1E CPU Unit, data memory can be backed up to the built-in EEPROM backup memory.
The BKUP indicator will light on the front of the CPU Unit when backup is in progress. Do not turn
OFF the power supply to the CPU Unit when the BKUP indicator is lit. If the power is turned OFF
during a backup, the data will not be backed up and will not be transferred to the DM Area in RAM
the next time the power supply is turned ON.

¢ Before replacing the battery, supply power to the CPU Unit for at least 30 minutes and then com-
plete battery replacement within 5 minutes. Memory data may be corrupted if this precaution is
not observed.

e The equipment may operate unexpectedly if inappropriate parameters are set. Even if the appro-
priate parameters are set, confirm that equipment will not be adversely affected before transfer-
ring the parameters to the CPU Unit.

* Before starting operation, confirm that the contents of the DM Area is correct.

e After replacing the CPU Unit, make sure that the required data for the DM Area, Holding Area, and
other memory areas has been transferred to the new CPU Unit before restarting operation.

¢ Do not attempt to disassemble, repair, or modify any Units. Any attempt to do so may result in mal-
function, fire, or electric shock.

e Confirm that no adverse effect will occur in the system before attempting any of the following. Not
doing so may result in an unexpected operation.

¢ Changing the operating mode of the PLC (including the setting of the startup operating mode).
» Force-setting/force-resetting any bit in memory.
¢ Changing the present value of any word or any set value in memory.

® External Circuits

¢ Always configure the external circuits to turn ON power to the PLC before turning ON power to the
control system. If the PLC power supply is turned ON after the control power supply, temporary
errors may result in control system signals because the output terminals on DC Output Units and
other Units will momentarily turn ON when power is turned ON to the PLC.

¢ Fail-safe measures must be taken by the customer to ensure safety in the event that outputs from
output terminals remain ON as a result of internal circuit failures, which can occur in relays, tran-
sistors, and other elements.
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¢ |f the I/O Hold Bit is turned ON, the outputs from the PLC will not be turned OFF and will maintain
their previous status when the PLC is switched from RUN or MONITOR mode to PROGRAM
mode. Make sure that the external loads will not produce dangerous conditions when this occurs.
(When operation stops for a fatal error, including those produced with the FALS instruction, all out-
puts from PLC will be turned OFF and only the internal output status in the CPU Unit will be main-

tained.)
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Regulations and Standards

Trademarks

SYSMAC is a registered trademark for Programmable Controllers made by OMRON Corporation.
CX-One is a registered trademark for Programming Software made by OMRON Corporation.
Windows is a registered trademark of Microsoft Corporation.

Other system names and product names in this document are the trademarks or registered trademarks
of their respective companies.
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Related Manuals
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The following manuals are related to the CP1E. Use them together with this manual.

Manual name Cat. No. Model numbers Application Contents
SYSMAC CP Series W480 CP1E-EOODO-A To learn the software | Describes the following information for CP1E
CP1E CPU Unit Soft- CP1E-NOODO-O specifications of the | PLCs.
ware User’'s Manual CP1E PLCs « CPU Unit operation
(this manual)
¢ Internal memory
e Programming
¢ Settings
¢ CPU Unit built-in functions
¢ Interrupts
¢ High-speed counter inputs
e Serial communications
¢ Other functions
Use this manual together with the CP1E CPU Unit Hardware User's
Manual (Cat. No. W479) and Instructions Reference Manual (Cat. No.
W483).
SYSMAC CP Series w479 CP1E-EOODO-A To learn the hard- Describes the following information for CP1E
CP1E CPU Unit Hard- CP1E-NOODO-O ware specifications PLCs.
ware User's Manual of the CP1E PLCs « Overview and features
¢ Basic system configuration
¢ Part names and functions
¢ Installation and settings
e Troubleshooting
Use this manual together with the CP1E CPU Unit Software User’s
Manual (Cat. No. W480) and Instructions Reference Manual (Cat. No.
W483).
SYSMAC CP Series W483 CP1E-EOODO-A To learn program- Describes each programming instruction in
(?P1E CPU Unit Instruc- CP1E-NOODO-O ming instructions in detail.
tions Reference Manual detail When programming, use this manual together
with the CP1E CPU Unit Software User’'s Man-
ual (Cat. No. W480).
CS/CJ/CP/NSJ Series W342 CS1G/H-CPUOOH To learn communica- | Describes

Communications Com-
mands Reference Man-
ual

CS1G/H-CPUOO-VA
CS1D-CPUOOH
CS1D-CPUOOS
CSs1w-scudnd-vi
CS1w-SCBOO-V1
CJ1G/H-CPUOOH
CJ1G-cpuOOP

tions commands for
CS/CJ/CP/NSJ-
series Controllers in
detail

1) C-mode commands and
2) FINS commands in detail.

Read this manual for details on C-mode and
FINS commands addressed to CPU Units.

Note This manual describes commands addressed to CPU Units. It
does not cover commands addressed to other Units or ports (e.g.,
serial communications ports on CPU Units, communications ports

on Serial Comm

unications Units/Boards, and other Communica-

tions Units).
CJiM-CcCPUOO
CJ1G-crPUOO
CcJ1w-scuono-v1
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Overview
]

This section gives an overview of the CP1E and describes its procedures.

1-1 CPIE OVeIrVieW . ...ttt ittt ittt et e annseannnrnannnennns 1-2
1-1-1 Overview of Features . . ... ... e 1-2
1-2 Basic OperatingProcedure .......... ...ttt iiiirinnerrnnnnnns 1-3
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1 Overview

1-1

1-1-1

CP1E Overview

Overview of Features

The SYSMAC CP1E Programmable Controller is a package-type PLC made by OMRON that is
designed for easy application. The CP1E includes E-type CPU Units (basic models) for standard con-
trol operations using basic, movement, arithmetic, and comparison instructions, and N-type CPU Units
(application models) that supports connections to Programmable Terminals, Inverters, and Servo

Drives.
Basic Models CP1E Application Models
(E-type CPU Units) (N-type CPU Units)
CPU with201/0 | CPU Unit with 30 or 401/0 | CPU with 20 I/O | CPU Unit with 30 or 40 I/O
Points Points Points Points
Appearance © @ Q)
| wl [ = = ot ]
HE U S ‘ |
5 > To -9
Program capacity | 2K steps 8K steps
DM Area capacity | 2K words 8K words

Of these 1,500 words can be written to the built-in
EEPROM.

Of these 7,000 words can be written to the
built-in EEPROM.

Mounting Expan- Not possible. 3 Units maximum Not possible. 3 Units maximum
sion I/O Units and

Expansion Units

Model with transis- | Not available. Available

tor outputs

Pulse outputs Not supported. Supported (Model with transistor outputs only)
Built-in serial com- | Not provided. RS-232C port provided

munications port

Option Board Not supported. Not supported. | Supported (for one port)
Connection port USB port USB port

for Programming

Device

Clock Not provided. Provided

Using a Battery

Cannot be used.

Can be used (sold separately).

Backup time of
built-in capacitor

50 hours at 25°C

40 hours at 25°C

Battery-free opera-
tion

Always battery-free operation.
Only data in the built-in EEPROM will be retained if
power is interrupted for longer than 50 hours.

Battery-free operation if no battery is attached.
Only data in the built-in EEPROM will be
retained if power is interrupted for longer than
40 hours.

m Precautions for Correct Use

For CP1E CPU Units, the following I1/O memory area will be unstable after a power interruption.
* DM Area (D) (excluding words backed up to the EEPROM using the DM function)

¢ Holding Area (H)
e Counter Present Values and Completion Flags (C)
e Auxiliary Area related to clock functions(A)
Mount the CP1W-BATO01 Battery (sold separately) to an N-type CPU Unit if data in the above

areas need to be retained after a power interruption. A Battery cannot be mounted to an E-type
CPU Unit.
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1 Overview

1-2 Basic Operating Procedure

In general, use the following procedure.

ainpadsoid Bunesadp siseg z-1

~— 1. Setting Devices and Hardware N
Connect the CPU Unit, Expansion I/O Units, and Expansion Units.
Set the DIP switches on the Option Board and Expansion Units as required.
Refer to Section 3 Part Names and Functions and Section 5 Installation and Wiring in the CP1E CPU Unit
Hardware User’s Manual (Cat. No. W479).
J
— 2. Wiring ~
Wire the power supply, I/0, and communications.
Refer to Section 5 Installation and Wiring in the CP1E CPU Unit Hardware User’s Manual (Cat. No. W479).
- J
— 3. Connecting Online to the PLC 2
Connect the personal computer online to the PLC.
Refer to Section 4 Programming Device in the CP1E CPU Unit Hardware User’s Manual (Cat. No. W479).

. J
~—4.1/0 Allocations N
Allocations for built-in I/O on the CPU Unit are predetermined and memory is allocated automatically

to Expansion I/0O Units and Expansion Units, so the user does not have to do anything.
Refer to Section 6 I/O Allocation in the CP1E CPU Unit Software User’s Manual (Cat. No. W480).
. J
— 5. Software Setup ~
Make the PLC software settings.
With a CP1E CPU Unit, all you have to do is set the PLC Setup.
When using an E-type CPU Unit or when using an N-type CPU Unit without a Battery, be sure to
consider selecting the Clear retained memory area (HR/DM/CNT) Check Box in the Startup Data
Read Area in the PLC Settings.
Refer to 3-2-4 Initializing I/O Memory at Startup, Section 7 PLC Setup in the CP1E CPU Unit Software
User’s Manual (Cat. No. W480). )
~— 6. Writing the Programs ~
Write the programs using the CX-Programmer.
Refer to Section 4 Programming Concepts in the CP1E CPU Unit Software User’s Manual (Cat. No. W480). )
~ 7.Checking Operation ~
Check the 1/0O wiring and the Auxiliary Area settings, and perform trial operation.
The CX-Programmer can be used for monitoring and debugging.
L Refer to Section 8 Overview and Allocation of Built-in Functions. )
8. Basic Program Operation
( Set the operating mode to RUN mode to start operation. ]
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Internal Memory in the CPU Unit
]

This section describes the types of internal memory in a CP1E CPU Unit and the data
that is stored.

2-1 Internal Memoryinthe CPUUnit................... i, 2-2
2-1-1 CPU Unit Memory Backup Structure . .......... ... . ... . 2-2
2-1-2 Memory Areas and Stored Data. . ............c. o 2-3
2-1-3  Transferring Data from a Programming Device. . .. ..................... 2-4

2-1-4  Backup
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2 Internal Memory in the CPU Unit

2-1

Internal Memory in the CPU Unit

2-1-1

CPU Unit Memory Backup Structure

The internal memory in the CPU Unit consists of built-in RAM and built-in EEPROM. The built-in RAM is

used as execution memory and the built-in EEPROM is used as backup memory.

Built-in EEPROM

CPU

Unit

Built-in RAM

 Backup memory —|

User Program Area
(Backup)

|— Execution Memory

PLC Setup

User Program Area

PLC Setup

1/0 Memory Areas

Area where data is backed up
even if the power supply is
interrupted for longer than the
back-up time of the built-in
capacitor. *

Area where data is cleared if

it in Auxiliary Area |

]
éackup using bi
DM Area [ 11

the power supply is
interrupted for longer than the
back-up time of the built-in
capacitor. *

* E-type CPU Units: 50 hours at 25,

[T T DM Area
| DM Area data read at startu{:>
| I

N-type CPU Units: 40 hours at 25

— )

Data is retained even if the power
supply is interrupted for longer
than the backup time of the built-in
capacitor.

If a CP1W-BATO1 Battery (sold
separately) is mounted to an N-type
CPU Unit, which is normally backed up
by a built-in capacitor, data will be
backed up by the battery.

| Built-in RAM

The built-in RAM is the execution memory for the CPU Unit.

The user programs, PLC Setup, and I/O memory are stored in the built-in RAM.
The data is unstable when the power is interrupted.

If a CP1W-BATO01 Battery (sold separately) is mounted to an N-type CPU Unit, the data is backed up by
the Battery.

The user programs and parameters are backed up to the built-in EEPROM, so they are not lost.

| Built-in EEPROM

The built-in EEPROM is the backup memory for user programs, PLC Setup, and Data Memory backed
up using control bits in the Auxiliary Area.

Data is retained even if the power supply is interrupted. Only the Data Memory Area words that have
been backed up using the Auxiliary Area control bits are backed up (Refer to 13-3 DM Backup Func-
tion). All data in all other words and areas is not backed up.
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2 Internal Memory in the CPU Unit

ACaution

With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents
of the DM Area (D) *, Holding Area (H), the Counter Present Values (C), the status of
Counter Completion Flags (C), and the status of bits in the Auxiliary Area (A) related
to clock functions may be unstable when the power supply is turned ON.

*This does not apply to areas backed up to EEPROM using the DM backup function.

If the DM backup function is being used, be sure to use one of the following methods
for initialization.

1. Clearing All Areas to All Zeros

Select the Clear retained memory area (HR/DM/CNT) to Zero Check Box in
the Startup Data Read Area in the PLC Setup.

2. Clearing Specific Areas to All Zeros or Initializing to Specific Values
Make the settings from a ladder program.

If the data is not initialized, the unit or device may operate unexpectedly because of
unstable data.

HuN NdD du} ul Aowd [eUIB] L-g

2-1-2 Memory Areas and Stored Data

The following table lists the CPU Unit memory areas and the data stored in each area.

ele( peJolg pue sealy AloWs| g-1-2

Built-in Built-in

Memory area and stored data Details RAM EEPROM
User Program Area Stored Stored
User Program The User Program Area stores the object code for executing
the user program that was created using the CX-Programmer.
Symbol Table The symbol table contains symbols created using the CX-Pro-
grammer (symbol names, addresses, and /0O comments).
Comments Comments are created using the CX-Programmer and include
annotations and row comments.
Program Index The program index provides information on program sections
created using the CX-Programmer, as well as program com-
ments.
Parameter Area Stored Stored
Setting PLC Setup Various initial settings are made in the PLC Setup using soft-

ware switches.
Refer to Section 7 PLC Setup.
I/O Memory Areas The /0O Memory Areas are used for reading and writing from Stored | Not stored

the user programs.lt is partitioned into the following regions
according to purpose.

* Regions where data is cleared when power to the CPU Unit
is reset, and regions where data is retained.

* Regions where data are exchanged with other Units, and
regions that are used internally.

DM Area words backed up to backup memory (built-in Stored Stored
EEPROM) using control bits in the Auxiliary Area.
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2 Internal Memory in the CPU Unit

2-1-3 Transferring Data from a Programming Device

Data that has been created using the CX-Programmer is transferred to the internal memory in the CPU
Unit as shown in the following diagram.

CX-Programmer CPU Unit

K— - = User-created Programs = = = -x — User Program Area

]
\ i [:]

: l User programs ] T > User programs
- i
: ]
| Symbol Table : ( Symbol Table
|
i :
: Comments and : Comments and
: program index \ program index

]

— Parameter Area

[ PLC Setup } > PLC Setup

— /O Memory Areas
CIO Area, Work Area, Holding

L}

L}

L}

L}

' Area, Timer Area, Counter - The CX-Programmer can be
L}

L}

L}

[}

P used to set status in each I/O
Area

1

1

1

1

1

1

L)

: memory area and to write data

\ j to the I/O memory areas.

S J

2-1-4 Backup

Area, DM Area, and Auxiliary

The CPU Unit will access the backup memory in the following process.
* The program or PLC Setup are transferred from the CX-Programmer.
* The program is changed during online editing.

* DM backup is operated by the Auxiliary Area.

During these processes, BKUP LED will light, indicating that the CX-Programmer is being backed up.

There are the following limitations during backup.
* The operation mode cannot be switched from PROGRAM mode to MONITOR/RUN mode.

e If the power is interrupted when the program or PLC Setup are being backed up, memory error may
occur the next time power is turned ON.

¢ If the power is interrupted when the DM area is being backed up, the reading of backed up DM area
will fail the next time power is turned ON.
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CPU Unit Operation

This section describes the operation of the CP1E CPU Unit. Make sure that you under-
stand the contents of this section completely before writing ladder programs.

3-1

CPUUnitOperation. ............c.iiiiiiini ittt iiinnnaerrrnnnnns 3-2
3-1-1 Overview of CPU UnitOperation . .......... .. . i 3-2
3-1-2  CPU UnitOperating Modes .. .......... e 3-3
BackingUp Memory . ...... ..ottt et naiannanannnnss 3-5
3-2-1 CPU Unit Memory Configuration ... ........... .. ... ... ... ........ 3-5
3-2-2  Backing Up Ladder Programsand PLC Setup . . ....................... 3-6
3-2-3  1/OMemory Backup .. ... .o e 3-6
3-2-4  Initializing /O Memory at Startup . . ... .. .. . 3-8
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3

CPU Unit Operation

3-1 CPU Unit Operation

This section gives an overview of the CPU Unit operation, describes the operating modes, and explains
how the Unit operates when there is a power interruption.

3-1-1 Overview of CPU Unit Operation

The CPU Unit reads and writes data to the internal I/O memory areas while executing user ladder pro-
grams by executing the instructions in order one at a time from the start to the end.

CPU Unit Internal Memory

Overhead processing !
(self-diagnosis)

Change in status
after all instructions

) 1/0 memory have been executed i Inouts
Program execution oJoJoJoJoJofo]0 o[1[o|1]o[1]0]O , P
H Aceess | [olololojolololo o[1[1joli[o[1]0] ,Erenange:
CPU Unit < >|1[{1]0[1[1][0]0]0|—»[1][1]0[0[1]|O[1]O |
processing olo[1[1[1[o[1]0 o[ [1[1[o[1[1 AV
cycle 1]o[1]o[1]o]o[1 1]ofofo[1T1]o[1 b
| | Outputs

| 1/0 refreshing |' -------------------------------------------------------

| Peripheral servicing |

I Overhead Processing (Self-diagnosis)

Self-diagnosis, such as an I/O bus check, is performed.

I Ladder Program Execution

Instructions are executed from the beginning of the program and 1/0 memory is refreshed.

I I/0 Refresh

Data to and from external devices, such as sensors and switches, directly connected to the built-in 1/0
terminals and expansion I/O terminals, is exchanged with data in the I/O memory of the PLC. This pro-
cess of data exchange is called the 1/O refresh.

I Peripheral Servicing

Peripheral servicing is used to communicate with devices connected to the communications port or for
exchanging data with the CX-Programmer.

I Cycle Time

The cycle time is the time between one I/O refresh and the next. The cycle time can be determined
beforehand for SYSMAC PLCs.
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3 CPU Unit Operation

@ Additional Information

The average cycle time during operation will be displayed in the status bar on the bottom right of
the Ladder Program Window on the CX-Programmer.

I I/0 Memory

These are the PLC memory areas that are accessed by the ladder programs. SYSMAC PLCs refer to
these areas as the 1/0 memory. It can be accessed by specifying instruction operands. There are words
in the /0O memory area where data is cleared and words where data is retained when recovering from a
power interruption. There are also words that can be set to be cleared or retained. Refer to Section 5
I/O Memory.

3-1-2 CPU Unit Operating Modes

I Overview of Operating Modes

CPU Units have the following three operating modes.

PROGRAM mode: The programs are not executed in PROGRAM mode.This mode is used for the initial
settings in PLC Setup, transferring ladder programs, checking ladder programs, and
making prepartions for executing ladder programs such as force-setting/resetting bits.

MONITOR mode: In this mode, it is possible to perform online editing, force-set/reset bits, and change
I/O memory present values while the ladder programs are being executed. Adjust-
ments during trial operation are also made in this mode.

RUN mode: This is the mode in which the ladder program is executed. Some operations are dis-
abled during this mode. It is the startup mode at initial value when the CPU Unit is
turned ON.

I Changing the Operating Mode

The operating mode can be changed from the CX-Programmer.

® Changing the Startup Mode
The default operating mode when the CPU Unit is turned ON is RUN mode.

To change the startup mode to PROGRAM or MONITOR mode, set the desired mode in Startup
Setting in PLC Setup from the CX-Programmer.

=7 PLC Settings - NewPLC1 =101

File Options Help

Startup/CPU Settings ITimingsI It cnnstantl Built-in R5232C Port | Serial Option Port | Built-in \nputl Puls;l_'l

Statup Data Read———————————————————————— | [~ Startup kod:
™ Clear retained memomy area[HRADMACNT) = Program

The retained memory value becomes inegular " Manitar
wheh unning withaut battery,  Run

[ Fiestore DO- from backup memary i~ Execute Proc

Mumber of CH of DM for backup |7 _I::l CH [~ Stop CPU on Instruction Erar
[~ Don't register FAL ta eror lag

E type : Max 1500CH DO-D1439
M type: Max 7000CH DO-DEI39 [~ Detect Low Battery

/\_/’
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3 CPU Unit Operation

® Changing the Operating Mode after Startup
Use one of the following procedures.
e Select PROGRAM, MONITOR, or RUN from the Startup Mode Menu.
¢ Right-click the PLC in the project tree, and then select PROGRAM, MONITOR, or RUN from the

Startup Mode Menu.

I Operating Modes and Operation

The following table lists status and operations for each mode.

Operating mode PROGRAM MONITOR RUN
Ladder program execution Stopped Executed Executed
I/O refresh Executed Executed Executed
External I/O status OFF after changing to Controlled by | Controlled by

PROGRAM mode but
can be turned ON from
the CX-Programmer
afterward.

the ladder pro-
grams.

the ladder pro-
grams.

I/O memory Non-retained memory Cleared Controlled by | Controlled by

Retained memory Retained the ladder pro- | the ladder pro-
grams. grams.

CX-Program- | I/O memory monitoring Yes Yes Yes

tirT;eanopera- Ladder program monitoring Yes Yes Yes
Ladder pro- From CPU Unit Yes Yes Yes
gram transfer 1, cpy Unit Yes No No
Checking programs Yes No No
Setting the PLC Setup Yes No No
Changing ladder programs Yes Yes No
Forced-set/reset operations Yes Yes No
Changing timer/counter SV Yes Yes No
Changing timer/counter PV Yes Yes No
Change 1/0 memory PV Yes Yes No

I The Retaining of /0 Memory When Changing the Operating Mode

Non-retained areas

Retained areas

Mode changes

I/0 bits

e Work bits

¢ Data Registers

(Auxiliary Area bits/words are retained or
not retained depending on the address.)

Timer PV/Completion Flags

* Holding Area

Serial PLC Link Words * DM Area

e Counter PV and Completion Flags
(Auxiliary Area bits/words are
retained or not retained depending
on the address.)

RUN or MONITOR to Cleared” Retained
PROGRAM

PROGRAM to RUN or Cleared” Retained
MONITOR

RUN to MONITOR or Retained” Retained

MONITOR to RUN

* The data is cleared when the IOM Hold Bit is OFF. The outputs from the Output Units will be turned OFF when a
fatal error is occurred, regardless of the status of the IOM Hold Bit, and the status of the output bits in CPU Unit’s

1/0O memory is retained.

Refer to Section 5 I/O Memory for details on the I/O memory.
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3 CPU Unit Operation

3-2 Backing Up Memory

This section describes backing up the CP1E CPU Unit memory areas.

3-2-1 CPU Unit Memory Configuration
Data backup to the CP1E CPU Unit’s built-in RAM memory describes as below.

® Ladder programs and PLC Setup
Automatically backed up to the built-in EEPROM whenever changed.

® DM Area in the I/O memory

Data in specified words of the DM Area can be backed up to the built-in EEPROM by using bits in
the Auxiliary Area. Other words are not backed up.

® Other areas in the I/O memory (including Holding Area data, Counter PVs,
and Counter Completion Flags)

Not backed up to the built-in EEPROM.

CP1E CPU Unit
Built-in EEPROM o
e backup memory — Built-in RAM
Ladder programs Ladder programs
Changing program
. - §
PLC power turned ON
PLC Setup changed Parameter Area

Parameter Area

PLC Setup PLC Setup

1/0 Memory Areas

1]

PLC power turned ON
- 1/0 Area
- Work Area
- Holding Area
Operation using control - Auxiliary Area
Jbits in Auxiliary Area - Timer/Counter
Areas
Part of DM Area - DM Area

1)

PLC power turned ON
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3 CPU Unit Operation

3-2-2 Backing Up Ladder Programs and PLC Setup

Ladder programs and the PLC Setup are automatically backed up to and restored from the built-in

EEPROM backup memory.

® Backing Up Memory

Ladder programs and PLC Setup are backed up to the built-in EEPROM backup memory by trans-
ferring them from the CX-Programmer or writing them using online editing.

® Restoring Memory

Ladder programs and PLC Setup are automatically transferred from the built-in EEPROM backup
memory to the RAM memory when power is turned ON again or at startup.

Precautions for Safe Use

The BKUP indicator on the front of the CPU Unit turns ON when data is being written to the built-
in EEPROM backup memory. Never turn OFF the power supply to the CPU Unit when the BKUP

indicator is lit.

3-2-3

I/0 Memory Backup

I/O memory is backed up to the built-in EEPROM backup memory only when a bit in the Auxiliary Area

is turned ON to back up specified words in the DM Area.

Backup to built-in

Status at startup

N-type CPU Unit with no

Area EEPROM backup N-type CPU Unit with
memory Battery mounted or Battery mounted
E-type CPU Unit
CIO Area Not backed up. Cleared to all zeros.
Work Area (W)

Timer Area (T)

Holding Area (H)

Counter Area (C)

Auxiliary Area (A)

Unstable when the power
supply is OFF for longer
than the I/O memory
backup time.”

The values immediately
before power interruption
are retained.

Initialized (For N-type
CPU Units, status of bits
related to clock functions
is unstable when the
power supply is OFF for
longer than the 1/0O mem-
ory backup time.")

Initialized (For N-type
CPU Units, status of bits
related to clock functions
are retained at their sta-
tus immediately before
power interruption.)

DM Area Number of words start-
(D) ing from DO set in the
Number of CH of DM for
backup Box in the Star-
tup Data Read Area in
the PLC Settings.

The specified number of
words starting from DO is
backed up by turning ON
A751.15 (DM Backup
Save Start Bit).

The specified number of words starting from DO is
restored from the built-in EEPROM backup memory if
the Restore DO- from backup memory Check Box is
selected in the Startup Data Read Area in the PLC Set-

tings.

Ranges not given
above.

Not backed up.

Unstable when the power
supply is OFF for longer
than the 1/0O memory
backup time.

The values immediately
before power interruption
are retained.

* The values will be cleared to all zeros at startup if the Clear retained memory area (HR/DM/CNT) Check Box is

selected in the PLC Settings.

3-6
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3 CPU Unit Operation

I I/0 Memory Backup Time

The built-in capacitor’s backup time for I/O memory during a power interruption is listed below for E-type
CPU Units and N-type CPU Units.

E-type CPU Units: 50 hours at 25°C

w

N-type CPU Units (without a battery): 40 hours at 25°C E
A CP1E E-type CPU Unit | ™ e a

g | c

T

=

(]

3

o

<

CP1E N-type CPU Unit

50 hours /
40 hours \<

25 hours
20 hours

Backup time for /O memory

9 hours
7 hours

25°C 40°C 60°C
Ambient temperature

The following areas are unstable when power is interrupted for longer than the 1/0O memory backup
times given above.
e DM Area (D) (excluding words backed up to the EEPROM using the DM backup function)
¢ Holding Area (H)
e Counter PVs and Completion Flags (C)
¢ Auxiliary Area related to clock function (A)

dnyoeg Alowe O/l €-2-€

@ Additional Information

Words in the Auxiliary Area related to clock function are unstable. Others are cleared to default

values.
Power interruption time CPU Unit
Words Name Less than I/O Longer than I/O E-type CPU N-type CPU
mem0|:y backup memon:y backup Unit Unit

time time

A100 to A199 Error Log Area Retained Unstable Supported Supported

A300 Error Log Pointer Supported

A351 to A354 Clock Area Not supported.

A510 to A511 Startup Time Not supported.

A512 to A513 Power Interruption Time Not supported.

A514 Number of Power Interruptions Supported

A515 to A517 Operation Start Time Not supported.

A518 to A520 Operation End Time Not supported.

A720 to A749 Power ON Clock Data 1 to 10 Not supported.

m Precautions for Correct Use

Use an N-type CPU Unit with a Battery mounted if it is necessary to retain the contents of the
DM Area (D) and Holding Area (A), the Counter Present Values (C), the status of Counter Com-
pletion Flags (C), and the status of bits in the Auxiliary Area (A) related to clock functions when
the power supply is turned ON after the power has been OFF for a period of time. These con-
tents and status cannot be retained with an E-type CPU Unit.
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3 CPU Unit Operation

3-2-4

3-8

=7 PLC Settings - NewPLC1

File Options Help

Initializing I/O Memory at Startup

For E-type or N-type (without a battery) CPU Units, the held areas in 1/O memory (i.e., Holding Area,
Counter Present Values, Counter Completion Flags, and DM Area) may be unstable when the power
supply is turned ON. Therefore, use one of the following ways to clear these areas.

® Clearing All Held Areas to Zero at Startup
Select the Clear retained memory area (HR/DM/CNT) Check Box in the PLC Settings.

=101 x|

Startup/CPU Settings ITimingsI Input cnnstanll Built-in Bi5232C Part | Serial Option Port | Built-in \nputl Puls;l_'l

i Startup Dats Read
™ Clear retained memary area[HR /DM/CNT]

The retained memary value becomes iregular
when running without battery,

- Startup Mads
€ Program
" Maritar
& Run

I Restore D0- from backup memory
Mumber of CH of DM for backup |0 _,::' CH

E type : Max 1500CH DO-D1439
M type : Max 7000CH DO-DEI39

i~ Execute Proc

[~ Detect Low Battery

[~ Stop CPU on Instruction Errar
[~ Don'tregister FAL to emor lag

/\_/’

Note If the Restore DO- from backup memory Check Box is selected, only the specified words in the DM Area will

be restored from the built-in EEPROM backup memory when the power supply is turned ON.

Example
P_First_Cycle

| ]

I
First Cycle Flag
(A200.11)

BSET

® Initializing Specific Held Areas at Startup

Write the following type of ladder programming.

#0000

D100

D2047

BSET

#0000

H10

D49

CNR

Co

C255

D100 to D2047 are cleared
to Zero

H10 to H49 are cleared
to Zero

CO0 to C255 are cleared
to Zero
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Understanding Programming
]

This section provides basic information on ladder programming for CP1E CPU Units.
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4 Understanding Programming

4-1 Programming

4-1-1 User Programs

4-2

I Structure of User Programs

User programs are created by using the CX-Programmer.

The user programs consist of the following parts.

e Programs
A program consists of more than one instruction and ends with an END instruction.

* Tasks (Smallest Executable Unit)
A program is assigned to an interrupt task to execute it. (In the CX-Programmer, the interrupt task
number is specified in the program properties.)
Tasks include cyclic tasks (executed with normal cyclic processing), interrupt tasks (executed when
interrupt conditions have been completed), scheduled interrupt tasks (executed at specified inter-
vals), and the power OFF interrupt task (executed when the power is interrupted).
The CP1E can use only one cyclic task.

e Sections
When creating and displaying programs with the CX-Programmer, the one program can be divided
into any number of parts.
Each part is called a section.
Sections are created mainly to make programs easier to understand.

e Subroutines
You can create subroutines within a program.

I User Program Data

The user programs are saved in a project file (.CXP) for the CX-Programmer along with other parame-
ters, such as the symbol table, PLC Setup data, and I1/0O memory data.

I Programming Languages

Programs can be written using only ladder programs.
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4 Understanding Programming

4-1-2 Program Capacity

The maximum program capacities of the CP1E CPU Units for all ladder programs (including symbol
table and comments) are given in the following table.

The total number of steps must not exceed the maximum program capacity.

Unit type Model numbers Program capacity
E-type CPU Unit | CP1E-EOOOO-O 2K steps
N-type CPU Unit | CP1E-NOOOO-O 8K steps

It is possible to check the program size by selecting Program - Memory View in the CX-Programmer.

The size of a ladder instruction depends on the specific instruction and operands that are used.

Buiwweiboid |-t

4-1-3 Basics of Programming

This section describes the basics of programming for the CP1E.

I Basic Concepts of Ladder Programming

Instructions are executed in the order that they are stored in memory (i.e., in the order of the mnemonic
code). Be sure you understand the concepts of ladder programming, and write the programs in the
proper order.

® Basic Points in Creating Ladder Programs

Aoede) weibold z-1-v

Order of Ladder Program Execution

When the ladder diagram is executed by the CPU Unit, the execution condition (i.e., power flow)
flows from left to right and top to bottom.

The flow is different from that for circuits that consist of hard-wired control relays.

For example, when the diagram in figure A is executed by the CPU Unit, power flows as though the
diodes in brackets were inserted so that output R2 is not controlled by input condition D.

The actual order of execution is indicated on the right with mnemonics.

To achieve operation without these imaginary diodes, the diagram must be rewritten. Also, the power
flow in figure B cannot be programmed directly and must be rewritten.

Figure A (Good example)
Order of execution (mnemonics)

@9(0 . @LD A ®AND B
@OUT R1

@LD C

c@@ p®
@OUT TRO  @®LD TRO
Ii() 9 @AND D @AND E
E® ® ®GOR LD @OUT R2
u ®
_—
Figure B (Bad example)
i ’ o
—1 T N (A1)
T E
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4 Understanding Programming

® Number of Times Bits Can be Used and Connection Method

e There is no limit to the number of 1/O bits, work bits, timers, and other input bits that can be used.
Program structure should be kept as clear and simple as possible to make the programs easier to
understand and maintain even if it means using more input bits.

¢ There is no limit to the number of input conditions that can be connected in series or in parallel on
the rungs.

¢ Two or more OUT instructions can be connected in parallel.

0.00 0.05
| | | _—
0000
#100
102.00
()
/

¢ Qutput bits can also be used in input conditions.

102.00

® Ladder Programming Restrictions

¢ A rung error will occur if a ladder program is not connected to both bus bars.
The ladder program must be connected to both bus bars so that the execution condition will flow
from the left bus bar to the right bus bar.
If the rungs are not connected to both bus bars, a rung error will occur during the program check
on the CX-Programmer and program transfer will be impossible.

e A rung error will occur if the instruction shown below is made to directly connect to the bus bar
without an input condition.
OUT instructions, timers, counters, and other output instructions cannot be connected directly to
the left bus bar.
If one of these instructions is connected directly to the left bus bar, a rung error will occur and pro-
gram transfer will be impossible.

MOV

4-4 CP1E CPU Unit Software User’s Manual(W480)



4 Understanding Programming

e A location error will occur if an instruction is not connected directly to the right bus bar.
An input condition cannot be inserted after an OUT instruction or other output instruction. The
input condition must be inserted before an OUT instruction or other output instruction. If it is
inserted after an output instruction, then a location error will occur during the program check in the

CX-Programmer.

0.00 0.03 10201 o
Y
|

— | | —O—

0.01 102.01

— 1k
e A warning will occur if the same output bit is used more than once in an OUT instruction.
One output bit can be used in one instruction only. Instructions in a ladder program are executed
in order from the top rung in each cycle. The result of an OUT instruction in a lower rung will be
eventually saved in the output bit. The results of any previous instructions controlling the same bit
will be overwritten and not output.

Buiwweiboid |-t

Qutput bit CIO 100.00

Output bit CIO 100.00

Bulwweiboid jo soiseg ¢-1-1
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4 Understanding Programming

4-2 Tasks, Sections, and Symbols

4-2-1 Overview of Tasks

There are basically two types of tasks.

Task settings must be made to use interrupt tasks with a CP1E CPU Unit.

Applicable
Task type Description programming Execution condition
language
Cyclic task Executed once per cycle Ladder diagram | Only one for the CP1E.

(Normally, the user does not have to con-
sider this.)

Interrupt tasks

Executed when a specific
condition occurs. The process
being executed is interrupted.

Ladder diagram

An interrupt task is placed into READY
status when the interrupt condition
occurs. A condition can be set for the fol-
lowing interrupt tasks.

e Scheduled interrupt tasks

¢ |/O interrupt tasks

4-2-2 Overview of Sections

With the CX-Programmer, programs can be created and displayed in functional units called sections.

Any program in a task can be divided into sections.

Sections improve program legibility and simplifies editing.

4-2-3 Overview of Symbols

I Symbols

I/O memory area addresses or constants can be specified by using character strings registered as symbols.

The symbols are registered in the symbol table of the CX-Programmer.

Programming with symbols enables programming with names without being aware of the addresses.

The symbol table is saved in the CX-Programmer project file (.CXP) along with other parameters, such
as the user programs.

I Symbol Types

There are two types of symbols that can be used in programs.

® Global Symbols

Global symbols can be accessed from all ladder programs in the PLC.

® Local Symbols
Local symbols can be accessed from only one task. They are assigned to individual tasks.
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4 Understanding Programming

Addresses are allocated to symbols using one of the following methods.
¢ User Specified allocation

e Automatic allocation using the CX-Programmer
The area of memory used for automatic allocations is set by selecting Memory Allocation - Auto-
matic Address Allocation from the PLC Menu in the CX-Programmer.

Scope
Address and I/O
Types of sym- Project tree in the Access Access Access | comment (with- 4.>
bols CX-Programmer Usingisyms from other from the out a Symb0| :
e tasks local task name) b
network »
Global PLC tree Not Possible. Possible. Supported g
symbols _ possible. 5
- MewPLC1[CP1E] OFfline 2
----- = symbols ‘g
e Settings E—)
Local Program tree Not Possible. Not supported §-
symbols 5 possible. o
E‘% Prograrms @
EI‘@ MewProgram1 (007}
= Symbols
i @ Section]

Note “Global’ and “local” indicate only the applicable scope of the symbol.
They have nothing to do with the applicable scope of memory addresses.
Therefore, a warning but not an error will occur in the following cases, and it will be possible to
transfer the user program.

¢ The same addresses is used for two different local symbols.
¢ The same addresses is used for a global symbol and a local symbol.

S|0QUWIAS 10 MBIAIBAD €-2-1

@ Additional Information

In programs in the CX-Programmer, global symbols and local symbols can be identified by the
following character colors and symbol icons.

Classification

Display color

Example (default color)

Global symbols Black (default) Start
S E—
3.00
Local symbols Blue (default) Error
W0.00

Select Tools - Options, and select Local Symbols or Global Symbols in Appearance to change

the color.
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4 Understanding Programming

4-3 Programming Instructions

4-3-1 Basic Understanding of Instructions

I Structure of Instructions

Programs consist of instructions. The conceptual structure of the inputs to and outputs from an instruc-
tion is shown in the following diagram.

Power flow (P.F., execution condition) ———» — Power flow (P.F., execution condi'[ion)*1

Instruction condition ——» Instruction |——» Instruction condition 2

Flags — — Flag

*1: Input instructions only.
*2: Not output for all instructions.

Operands  Operands
(sources) (destinations)

| y

1/0 memory

® Power Flow

The power flow is the execution condition that is used to control the execution and instructions when
programs are executing normally. In a ladder program, power flow represents the status of the exe-
cution condition.

Input Instructions
¢ Load instructions indicate a logical start and outputs the execution condition.

Outputs the execution
/ condition.

¢ Intermediate instructions input the power flow as an execution condition and output the power flow
to an intermediate or output instruction.

Outputs the execution
/ condition.

DO
#1215

Output Instructions
Output instructions execute all functions, using the power flow as an execution condition.
LD power flow
Z Power flow for
| l/ output instruction
| |
INLL O

Input block Output block
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4 Understanding Programming

4-3-2 Operands

Operands specify preset instruction parameters that are used to specify I/O memory area contents or
constants. Operands are given in boxes in the ladder programs.

Addresses and constants are entered for the operands to enable executing the instructions.

Operands are classified as source, destination, or number operands.

Example:
— I vov — SBS
&0 4= S (source) 2 4=N (number)
DO 4= D (destination)

suononsu| Buiwwelboid g-v

Operand .
Operand type symbol Description
Source oper- Specifies the address of S Source oper- | Source operand other than control
and the data to be read or a and data (C)
constant. C Control data | Compound data in a source operand
that has different meanings depend- N
ing on bit status. x
Destination Specifies the address D - o
operand where data will be writ- B
(results) ten. 5
Number Specifies a particular N With numbers, it is not possible to specify an address ?
number used in the for indirect specification (except for jump instruction
instruction, such as a numbers).
subroutine number.

Operands are also called the first operand, second operand, and so on, starting from the top of the

instruction.
— MoV
#0 First operand
DO Second operand

CP1E CPU Unit Software User’s Manual(W480) 4-9
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4-3-3 Instruction Variations

The following variations are available for instructions to differentiate executing conditions and to refresh
data when the instruction is executed (immediate refreshing).

Variation Symbol Description

No variation used. - These instructions are executed once every cycle while
the execution condition is satisfied.

Differentiation ON @ These instructions are executed only once when the exe-
variations cution condition turns ON.

OFF % These instructions are executed only once when the exe-
cution condition turns OFF.

Immediate refreshing ! Data in the built-in 1/0O area specified by the operands is
refreshed when the instruction is executed.

Example:

! @ MoV
Instruction (mnemonic)
Differentiation variation

Immediate refresh variation

4-3-4 Execution Conditions

The following two types of basic and special instructions can be used.
¢ Non-differentiated instructions: Executed every cycle
¢ Differentiated instructions: Executed only once

I Non-differentiated Instructions

® Output Instructions (Instructions That Require Input Conditions)

These instructions are executed once every cycle while the execution condition is satisfied (ON or
OFF).

Non-differentiated Example:
li Output instructions
executed every cycle

® Input Instructions (Logical Starts and Intermediate Instructions)

These instructions read bit status, make comparisons, test bits, or perform other types of processing
every cycle. If the results are ON, the input condition is output (i.e., the execution condition is turned
ON).

Input instruction executed every cycle Example:
| %

4-10 CP1E CPU Unit Software User’s Manual(W480)



4 Understanding Programming

I Input-differentiated Instructions

® Upwardly Differentiated Instructions (Instructions Preceded by @)
e Qutput Instructions

The instruction is executed only during the cycle in which the execution condition changes from

OFF to ON.
The instruction is not executed in the following cycle.

@ Upwardly Example: 1.02
li differentiated @MOov
instruction

Executes the MOV instruction once
when CIO 1.02 turns ON.

suononsu| Buiwwelboid g-v

¢ Input Instructions (Logical Starts and Intermediate Instructions)
The instruction reads bit status, makes comparisons, tests bits, or performs other types of pro-
cessing every cycle and will output an ON execution condition (power flow) when the result
changes from OFF to ON.
The execution condition will turn OFF the next cycle.

Upwardly differentiated instruction Example: 1.03

I bl A

ON execution condition created for one
cycle when CIO 1.03 turns ON.

SUOHIPUOQD UOINDDXT H-E-p

® Downwardly Differentiated Instructions (Instruction Preceded by %)

e Qutput Instructions
The instruction is executed only during the cycle in which the execution condition changes from
ON to OFF.
The instruction is not executed in the following cycle.

Example:

% Downwardly [
F—— diferentated | H %SET

instruction

Executes the SET instruction once
when CIO 1.02 turns OFF.

¢ Input Instructions (Logical Starts and Intermediate Instructions)
The instruction reads bit status, makes comparisons, tests bits, or performs other types of pro-
cessing every cycle and will output an ON execution condition (power flow) when the result
changes from ON to OFF.
The execution condition will turn OFF the next cycle.

| Downwardly differentiated instruction Example: 1.03

M %

ON execution condition created for one cycle
when CIO 1.03 turns ON.

CP1E CPU Unit Software User’s Manual(W480) 4-11
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4-3-5 Specifying Data in Operands

I Specifying Addresses

Operand Description Example WTITEELE
examples
Specifying | The word address and bit number are speci- | | ., 1.02
bit fied directly to specify a bit. '
addresses —I_—Bit number 02
0000 . 0™
Bit number Word address CIO 1
(00 to 15)
Word address
Specifying The word address is specified directly to 3 MOV 3 D200
word specify a 16-bit word. T
addresses Word address CIO 3
0000 D200
Word address —I_—Word address D200
Specifying In brackets, specify the number of bits to off- | ,, 55 10.00[2]
offsetsforbit | set the specified starting bit address. Number of bits to offset the address
addresses —Specify 10.02
OO0O0.00 OO Starting bit address
Offset Constant
10.00 [WO]
0t015 or word " T Number of bits to offset the address
.~ addressin /O memory When WO = 82—Specify 10.02
— Starting bit address Starting bit address
A symbol can also be specified for the start-
ing bit address. Only Holding, Work, and DM
Area addresses can be used regardless of
whether a physical address or symbol is
used.
A constant or word address in /0O memory
can be used for the offset. If a word address
is specified, the contents of the word is used
as the offset.
Specifying In brackets, specify the number of words to DO[2] MOV 3 D0[200]
offsets for offset the specified starting bit address. L Number of words to offset the address
word —Specify D2
addresses I o Starting word address
Offset Constant of 0 or
higher or word address in DO [WO]

I/0O memory
— Starting word address

A symbol can also be specified for the start-
ing word address. Only Holding, Work, and
DM Area addresses can be used regardless
of whether a physical address or symbol is
used.

A constant or word address in I/O memory
can be used for the offset. If a word address
is specified, the contents of the word is used
as the offset.

Number of bits to offset the address
When W0 = &2—Specify D2
Starting word address

4-12
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Operand Description Example Seplcation
examples

Specifying An offset from the beginning of the DM Area @D300 MOV #0001 @D300
indirect DM | is specified. The contents of the address will | T
addressesin | be treated as binary data (00000 to 32767) '
Binary Mode | to specify the word address in DM Area. Contents

Add the @ symbol at the front to specify an (#0100 hexadecimal)

indirect address in Binary Mode. N/

Specify D00256
—— Add @

Specifying An offset from the beginning of the DM Area | . 5,4 MOV #0001 *D200
indirect DM | is specified. The contents of the address will | T
Addresses be trgated as BCD data (QOOO to0 9999) to Contents
in BCD specify the word address in the DM Area.
Mode Add an asterisk (*) at the front to specify an \l'

indirect address in BCD Mode.

Specify D100

Add *

Note For Timer Completion Flags and Counter Completion Flags, there is no distinction between word addresses and bit
addresses.

4-3-6 Data Formats

The following table shows the data formats that the CP1E CPU Units can handle.

. 4-digit
Decimal .
Type Data format . hexadeci-
equivalent
mal
UnSigned 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 &0 to #0000 to
binary | | | | | | | | | | | | | &65535 #FFFF
Binary— 215 21 218 2121211 210 29 28 | 97 26 25 4 i 93 o2 o1 20
Hexadecimal» 2° 22 21 20 2% 22 21 20 23 22 21 20 % 22 o1 0
Decimal— 32768 16384 8192 4096 |2048 1024 512 256 128 64 32 16 | 8 4 2 1
S.igned 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Negative: Negative:
binary I [T T T 1] |» #8000 to
Binary: —» 215 214 213 212 {1t 210 29 28 {27 26 25 24 | 23 22 21 20 - 32768 #FFFF
Hexadecimal: » 23 22 2! 20 23 22 21 20 23 22 21 20 29 22 o 20
Decimal: —> -32768\16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1 Positive: Positive:
| | | 0to 32767 | #0000 to
Sign bit: #7FFF
1:Negative, 0:Non-negative
The data is treated as 16-bit signed binary data using the leftmost bit as the
sign bit. The value is expressed in 4-digit hexadecimal.
Positive numbers: If the leftmost bit is OFF, it indicates a non-negative value.
For 4-digit hexadecimal, the value will be 0000 to 7FFF hex.
Negative numbers: If the leftmost bit is ON, it indicates a negative value. For 4-
digit hexadecimal, the value be 8000 to FFFF hex. It will be expressed as the
2's complement of the absolute value of the negative value (decimal).
CP1E CPU Unit Software User’s Manual(W480) 4-13
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4 Understanding Programming

. 4-digit
Decimal ot
Type Data format . hexadeci-
equivalent
mal
BCD(blnary 5 14 13 12 11 10 9 8 7 6 5 a4 3 2 1 o #0 to #9999 | #0000 to
coded deci- | | | | | | | | | | | | #9999
mal) BCD— 23 92 ot 201 23 92 ot 901938 92 9l 20 p8 92t 0
N v A ~ A ~ A v N
Decimal — 0to9 0to9 0to9 0to9
. . *
Single-preci- 31 80 29 . 23 22 21 20 19 . . 2 1 0 -
ot Gecims (] FeAREEE
point decimal \ \ \ ¢
Sign of Exponent Mantissa
mantissa

Value = (-1)*""x1.[Mantissa] x 277"

- Sign bit (bit 31): 1: Negative, 0: Positive

- Mantissa: The 23 bits from bit 00 to bit 22 contain the mantissa, i.e., the portion
below the decimal point in 1. OOOO.....,in binary.

?— Indicates this value.

- The 8 bits from bit 23 to bit 30 contain the exponent. The exponent
is expressed in binary as the n in 2". The actual value is 2""*".

This format conforms to the IEEE 754 standard for single-precision floating-
point data. It is used only with instructions that convert or calculate floating-
point data.

¢ Input using operands in the CX-Programmer as signed decimal or 32-bit
hexadecimal with the # symbol.

e When inputting operands in the 1/0 Memory Edit/Monitor Window of the CX-
Programmer as signed decimal values with seven digits or less, the value will
be automatically converted to scientific notation (mantissax 10Exponent) for
setting and monitoring. Inputs must be made using scientific notation for val-
ues with eight or more digits.

Example: When -1234.00 is input, it will become -1.234000e+003 in scientific
notation. For the mantissax10EXponent, the value before the e is the man-
tissa and the value after the e is the signed exponent.

* Data range for single-precision floating-point decimal: -3.402823 x 1038 < Value < -1.175494 x 10-38, 0, +1.175494 x
10-38 < Value < 3.402823 x 1038

4-14
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4 Understanding Programming

4-3-7 1/0 Refresh Timing

The following methods are used to refresh external 1/0.
e Cyclic refreshing
¢ Immediate refreshing (instructions with the ! variation and IORF)

I Cyclic Refreshing

I/O is all refreshed after ladder programs are executed.

I

Start
'
1

15 0

15 0 16-bit increments

LD1.01

OouT2.09

suononsu| Buiwwelboid g-v

END

* All actual I/O data
¥
. OOOO0OO000O
Cyclic refreshing
‘ (batch)
—| 1/0 refresh | —
v OOOOO0O000
4

Execute an instruction with the immediate refresh variation or an IORF instruction to perform 1/O
refreshing while ladder programming is being executed.

Buiwi| useyed O/l L-e-v

I Immediate Refresh

The method of specifying immediate refreshing depends on whether the object to be refreshed is built-

in 1/0 or an Expansion Unit.

¢ To specify immediate refreshing for the CPU Unit’s built-in 1/O, specify the immediate refresh variation
(") of the instruction.

¢ To specify immediate refreshing for Expansion I/O or an Expansion Unit, use the IORF instruction.

® Instructions with Refresh Variation (!)
Add an exclamation mark (!) in front of the instruction to specify immediate refreshing.
I/0 will be refreshed as shown below when an instruction is executing if a real I/O bit in the CPU
Unit’s built-in I/O is specified as an operand.
e Bit Operands: I/O refreshing for the bit will be performed.
e Word Operands: I/O refreshing for the 16 specified bits will be performed.
e Input or Source Operands: Inputs are refreshed immediately before the instruction is executed.
e Qutput or Destination Operands: Outputs are refreshed immediately after the instruction is executed.

® |ORF(097) Instruction

An 1/O refresh (IORF) instruction is supported as a special instruction to refresh actual I/O data in
the specified word range. By using this instruction, it is possible to refresh all data or data in a spec-
ified range of actual I/O in CP-series Expansion I/O and Expansion Unit during the cycle.

|E| Precautions for Correct Use

It is not possible to use the immediate refresh variation (!) for the actual 1/0O of Expansion I/O or
an Expansion Unit. Use the IORF instruction.
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4-4 Constants

I Overview

Constants are numeric values expressed in 16 or 32 bits and can be specified as instruction operands.

The following types of constants are supported.
¢ Bit Strings or Numeric Values (Integers)
Decimal values (with & symbol), hexadecimal values (with # symbol), BCD values (with # symbol), or
signed decimal values (with + or - symbol)
e Operands Specifying Numbers
Decimal Notation (No Symbol)

¢ Floating Point (Real Number) Notation
Signed decimal notation (with + or - symbol and decimal point)

I Notation and Ranges

® Using Operands for Bit Strings or Numeric Values (Integers)

Unsigned Binary

Data type Decimal values Hexadecimal values
Notation With & symbol With # symbol
& 10 # 000A
—r— Decimal value Hexadecimal value

(integer) using0to F

Decimal symbol Hexadecimal symbol
Application MOV &10 DO MOV #000A DO
example Stores 10 decimal (#000A hex) in DO. Stores #000A hex (&10 decimal) in DO.

Precautions for
correct use

¢ An error will occur and the left bus bar
will be displayed in red if a hexadecimal
value including A to F is input with &
from the CX-Programmer.

e The input will be treated as an address
in the CIO Area and the contents of that
address will be specified if a decimal
value without & is input from the CX-
Programmer.

¢ An error will occur and the left bus bar will be
displayed in red if a hexadecimal value
including A to F is input without # from the
CX-Programmer.

¢ The input will be treated as an address in the
CIO Area and the contents of that address
will be specified if a decimal value without #
is input from the CX-Programmer.

Range | 16 bits

&0 to 65535

#0000 to #FFFF

32 bits

&0 to 4294967295

#00000000 to #FFFFFFFF

4-16
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4 Understanding Programming

Data type Decimal values Hexadecimal values
Notation Signed + or - With # symbol
- 10 # FFF6
L Decimal value LHexadecimaI value

(integer) using 0 to F

+ or - sign Hexadecimal symbol
Application MOV -10 DO MOV # FFF6 DO
example Stores 10 decimal (#FFF6 hex) in DO. Stores #FFF6 hex (10 decimal) in DO.

Precautions for
correct use

The input will be treated as an address in
the CIO Area and the contents of that
address will be specified if a decimal
value without + or - is input from the CX-
Programmer.

* An error will occur and the left bus bar will be
displayed in red if a hexadecimal value
including A to F is input without # from the
CX-Programmer.

¢ The input will be treated as an address in the
CIO Area and the contents of that address
will be specified if a decimal value without #
is input from the CX-Programmer.

SluBISUO) b-b

Range | 16 bits Negative: -32768 to -1 Negative: #8000 to #FFFF
Positive: 0 to +32767 Positive: #0000 to #7FFF
32 bits Negative: -2147483648 to -1 Negative: #80000000 to #FFFFFFFF
Positive: 0 to +2147483647 Positive: #00000000 to #7FFFFFFF

Unsigned BCD

Data type Decimal values BCD values
Notation None £ 0010
Decimal value using
0to9
BCD symbol
Application +B #0010 DO D1
example Adds #0010 and the contents of DO as BCD data
and stores the result in D1.
Precautions for The input will be treated as an address in the CIO
correct use Area and the contents of that address will be
specified if a decimal value without # is input from
the CX-Programmer.
Range | 16 bits None #0000 to #9999
32 bits #0000 0000 to #99999999

CP1E CPU Unit Software User’s Manual(W480)

4-17



4 Understanding Programming
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® Using Operands to Specify Numbers

Data type Decimal values Hexadecimal values or BCD values
Notation No symbol (value only) Not possible.
10
Jj — Number only
Application SBS 0
example Jumps to subroutine 0.

Precautions for
correct use

An error will occur and the left bus bar
will be displayed in red if a decimal
value is input with & from the CX-Pro-
grammer.

® Using Floating-point (Real Number) Notation for Operands

Data type Decimal values Hexadecimal values
Notation With + or - With # symbol
+ 040 (for single-precision data)
—I;Decimal value # 3DCCCCCD
(real number) Hexadecimal value
+ or - sign using O to F
Hexadecimal symbol
Application FIX +0.10 DO FIX #3DCCCCCD DO
example Converts floating point +0.10 into 16- | Converts floating point #3DCCCCCD (+0.10 deci-

bit signed binary data and stores the
integer portion in DO.

mal) into 16-bit signed binary data and stores the
integer portion in DO.

Precautions for
correct use

The input will be treated as an address
in the CIO Area, an error will occur,
and the left bus bar will be displayed in
red if a decimal value with a decimal
point is input without + from the CX-
Programmer.

The input will be treated as an address in the CIO
Area, an error will occur, and the left bus bar will be
displayed in red if a hexadecimal value including A
to F is input without # from the CX-Programmer.

@ Additional Information

e Zero suppression can be used when inputting any data type.
For example, “&2” and “&02”, “#000F” and “#F” are treated as the same.

¢ “BIN” indicates binary data.
e BCD data is binary coded decimal.
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4-5 Specifying Offsets for Addresses

4-5-1 Overview

When an address is specified for an instruction operand, it is possible to change the specified address
by specifying in brackets an offset for the specified address.

O.OO[VIVO]

MOV
#1234

When the start address
When the start

s9sSaIppY 10} s1osyO bulhpoads G-

is CIO 0.00 and WO is Examples of €
&2, 2 is added, Specifying Bit <___ address is D_1OO and
resulting in CIO 0.02. Address Offsets Wi is &3, 3 is added,
resulting in D103.
10.00[4]
i ey Examples of
V\ o Specifying Word
#1234 Address Offsets
An offset of 4 is added An offset of 12 is
to the start address of added to the start
CIO 10.00, resulting in Y address of D100,
U CIlO 10.04. resulting in D112.

® Bit Addresses
The bit address is offset by the amount specified by n (humber of bits) from A (start bit address).

Aln]

MBIAIBAQ |-Gt

Offset «

Starting bit address ¢

|, Number of bits to offset: +n |
[«
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1
|

Word [T T T T T T T T T T T T T4]
1T T T T T T T T T T T T T7]1

—Starting bit address A

Start Bit Address

It is possible to specify the start bit address with a bit address or with a symbol (except the NUMBER
data type cannot be used).

Offsetting is possible for all addresses except the DM Areas.

When specifying symbols, make the symbol table setting as the array variation. The number of
arrays will be the maximum number of offset + 1 bit at least.

The 1/0 comment for the start bit address is displayed.

Offset

The offset can be specified as a decimal constant, word address (but CIO Area addresses cannot
be specified), or a one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,
CHANNEL).

Words in the Auxiliary Area (A) can only be specified as a decimal constant.

If a word address is specified, the contents of the specified word is used as the offset.

If the offset exceeds bit 15 in the specified word, offsetting will continue from bit 00 in the next word.
If the offset is specified indirectly, make sure that the final bit address does not exceed the upper
limit of the memory area by using input comparison or other instruction.
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Examples:

10.0[2] —=>10.02

Offset (decimal value)

Start bit address
(bit address in I/O memory)

10.00[W0Q] =>10.02
Offset when WO = &2
(word address in I/O memory)

Start bit address
(bit address in I/O memory)

® Word Addresses

al2] >10.02
Offset (decimal value)

Start bit address; symbol a = 10.0
(bit symbol named a)

alb] = 10.02
Offset; symbol b = &2

Start bit address; symbol a = 10.0

The word address is offset by the amount specified by n (number of offset words) from A (start word

address).

Aln]
]

Start word address A

Word

%1514131211109876543210

»

Offset

Start Word Address

A

It is possible to specify the start word address with a word address or with a symbol (except the
NUMBER data type cannot be used).
Offsetting is possible only for addresses in the Holding, Word, and DM Areas.

The 1/0 comment for the start bit address is displayed.

When specifying symbols, make the symbol table setting as the array variation. The number of
arrays will be the maximum number of offset + 1 word at least.

Offset

The offset can be specified as a decimal constant, word address (but CIO Area addresses cannot
be specified), or one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,

CHANNEL).

If a word address or symbol is specified, the contents of the specified word is used as the offset.

If the offset exceeds bit 15 in the specified word, offsetting will continue from bit 00 in the next word.
If the offset is specified indirectly, make sure that the final bit address does not exceed the upper
limit of the memory area by using input comparison or other instruction.

Examples:

DO2] —>D2
Offset (decimal value)

Start word address
(word address in I/O memory)

DO[WO0] > D2
Offset; WO = &2

(word address in /O memory)
Start bit address
(bit address in /0O memory)

4-20

al2] >D2

T— Offset (decimal value)

Start word address;
symbol a (one-word symbol) = DO

a[b] > D2
Offset;
symbol b(one-word symbol) = &2

Start word address;
symbol a (one- -word symbol) = DO
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A Caution

Program so that the memory area of the start address is not exceeded when using a
word address or symbol for the offset.

For example, write the program so that processing is executed only when the indirect
specification does not cause the final address to exceed the memory area by using
an input comparison instruction or other instruction.

If an indirect specification causes the address to exceed the area of the start address,
the system will access data in other area, and unexpected operation may occur.

4-5-2 Application Examples for Address Offsets

It is possible to dynamically specify the offset by specifying a word address in I/O memory for the offset
in the brackets. The contents of the specified word address will be used as the offset.

s9sSaIppY 10} s1osyO bulhpoads G-

For example, execution can be performed by increasing the address by incrementing the value in the
brackets and using only one instruction.

® Ladder Program Example
In this example, two areas of consecutive data are used: DO to D99 and D100 to D199.

The contents of corresponding words are added starting from the specified starting point, WO, to the
end of the areas and the sums are output to D200 to D299 starting from the specified offset from
D200.

For example, if WO is 30, the corresponding words from D30 to D99 and D130 to D199 are added,
and the sums are output to D230 to D299.

Set the value of WO to the offset word (W1) using the MOV instruction.

k

= Use the operand of the addition instruction to specify and execute DO[W1] +
D100[W1] = D200[W1]. Repeat this process
= Increment W1 to increase the offset. 100 times.

S19SPQ SSaIppY 10} sejdwex3 uoneodlddy g-G-1

Each process is performed with an input comparison instruction (<) as the execution condition so
that W1 does not exceed &100 to make sure that the upper limit of the indirect addressing range is
not exceeded.

Execution condition
a
4{T| MOV When execution condition a (upwardly
| WO differentiated) turns ON, the value of WO is
Wi,
Wi set to
FOR Starts FOR loop
Execution condition &100
a
P n If execution condition a is ON and the
value of W1 is less than &100, the data
w1 DO[W1] from the start position until D99 and
&100 D100[W1] the data until D199 are added, and the
D200[W1] sum for each is output until D299.
T+ While execution condition a is ON, WO is
W1 incremented.
NEXT Returns to FOR
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4-6

4-6-1

Special Program Sections

Ladder Programming Precautions

For CP1E CPU Units, programs have special program sections that will control instruction conditions.

The following special program sections are available.

Program sections

Instructions

Instruction
conditions

Status

Subroutine sections

SBS, SBN, and RET instruc-

Subroutine program

The subroutine program

tions is executed. section between SBN and
RET instructions is exe-
cuted.
IL-ILC sections IL and ILC instructions During IL The output bits are turned

Step ladder sections

STEP instructions

OFF and timers are reset.
Other instructions will not be
executed and previous sta-
tus will be maintained.

FOR-NEXT sections

FOR and NEXT instructions

Break in progress.

Looping

I Instruction Combinations

The following table shows which of the special instructions can be used inside other program sections.

Subroutine IL-ILC MILHand | o0 jadder | FOR-NEXT
. . MILR-MILC . :
sections sections k sections sections
sections
Subroutine sections No No No No No
IL-ILC sections Yes No No No Yes
MILH and MILR-MILC sections Yes No Yes No Yes
Step ladder sections No Yes Yes No No
FOR-NEXT sections Yes Yes Yes No Yes

I Subroutines

Place all the subroutines together just after all of the main program and before the END instruction.

A subroutine cannot be placed in a step ladder, block program, or FOR-NEXT section.

If instructions other than those in a subroutine are placed after a subroutine (SBN to RET), those
instructions will not be executed.

Program

Subroutines
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4 Understanding Programming

I Instructions not Supported in Subroutines

The following instructions cannot be used in a subroutine.

Classification . .
. Mnemonic Instruction
by function
Step Ladder STEP STEP DEFINE
Instructions SNXT STEP NEXT

I Instructions not Supported in Step Ladder Program Sections

The following instructions cannot be used in step ladder program sections.

suolnedald Buiwweiboid 1appe] 9-1

Classification . .
by function Mnemonic Instruction
Sequence Con- | FOR, NEXT, and BREAK FOR, NEXT, and BREAK LOOP
trol Instructions END END
ILand ILC INTERLOCK and INTERLOCK CLEAR
JMP and JME JUMP and JUMP END
CJP CONDITIONAL JUMP and CONDITIONAL JUMP NOT
Subroutines SBN and RET SUBROUTINE ENTRY and SUBROUTINE RETURN

Note A step ladder program section can be used in an interlock section (between IL and ILC).
The step ladder section will be completely reset when the interlock condition is ON.

suonoeg welbolid [eoedsg 1-9-v
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I/0 Memory

This section describes the types of I/O memory areas in a CP1E CPU Unit and the
details.

Be sure you understand the information in the section before attempting to write ladder
diagrams.

Refer to the CP1E CPU Unit Instructions Reference Manual (Cat. No. W483) for
detailed information on programming instructions.

5-1 Overview of /IOMemory Areas .........c.ivuerinenrnnnrrnnnsnnnnss 5-2
5-1-1 /O MEMOrY Ar€as . ... .ot e e 5-2
5-1-2  1/O Memory Area Address Notation . . .......... ... .. .. 5-5
5-1-3  1/OMEMOIY Ar€as . . ...ttt 5-6

L7 1[0 N = 7 5-7

5-3 Work Area (W) . ... viiin ittt ittt et tn s a e an e nnnsnnnnsnnnnss 5-8

5-4 Holding Area (H) .. ......oiiiiiii it i it a e nnannnnnns 5-9

5-5 DataMemory Area (D) ........c.uciiiiniinarnarnarnarnnrnnnnnnns 5-11

56 Timer Area(T) ... cvviiiniii i iiia s tnn e tnnnssnansnnnssnnnssnnns 5-13

5-7 Counter Area(C) .......ciiiiiiiineaeiiinnnnnnaensssnnnnnnnnns 5-15

5-8 Auxiliary Area (A) ... cocviii ittt a iy 5-17

5-9 ConditionFlags .........c.iiiiiiiiiiiii it i s ia e 5-19

5-10 Clock Pulses . . .....ci i et et a e 5-21
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5 1/0 Memory

5-1 Overview of I/O Memory Areas

This section describes the I/O memory areas in a CP1E CPU Unit.

5-1-1 1/0 Memory Areas

Data can be read and written to I/O memory from the ladder programs. I/O memory consists of an area
for I/O with external devices, user areas, and system areas.

L

Input bits (starting from CIO 0)

‘ User Areas ) Auxiliary Area
(A)

Timer Area (T)

Work Area (W)

DM Area (D)

Counter Area (C)

Condition Flags

Holding Area (H)

Clock Pulses

Output bits (starting from CIO 100)

OO0OO0O0OO0OO0O0OO0O0
OO0 O0OO0OO0OO0O0O0O0

] ci0 Area (CI0 0 to CIO 289)

In the CIO Area, input bit addresses range from CIO 0 to CIO 99, output bit addresses range from CIO
100 to CIO 199 and addresses for serial PLC links range from CIO 200 to CIO 289.

The bits and words in the CIO Area are allocated to built-in 1/0 terminals on the CP1E CPU Unit and to
the Expansion Units and Expansion I/O Units.

Input words and output bits that are not allocated may be used as work bits in programming.
Refer to 5-2 I/O Bits
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5 1/0 Memory

I User Areas

These areas can be used freely by the user.

® Work Area (W)

The Word Area is part of the internal memory of the CPU Unit. It is used in programming. Unlike the
input bits and output bits in the CIO Area, I/O to and from external devices is not refreshed for this
area.

Use this area for work words and bits before using any words in the CIO Area. These words should
be used first in programming because they will not be assigned to new functions in future versions of
CP1E CPU Units.

Refer to 5-3 Work Area (W)

® Holding Area (H)

The Holding Area is part of the internal memory of the CPU Unit. It is used in programming. Unlike
the input bits and output bits in the CIO Area, I/0O to and from external devices is not refreshed for
this area.

sealy Alows\ O/l 10 M3IAIBAQ L-G

These words retain their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

This data is unstable if power is reset when the battery is not mounted.
Refer to 5-4 Holding Area (H)

® Data Memory Area (D)

This data area is used for general data storage and manipulation and is accessible only by word (16
bits).

These words retain their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

Specified words can be retained in the built-in EEPROM backup memory using Auxiliary Area bits.

sealy Aows\ O/l L-1-S

This data is unstable if power is reset when the battery is not mounted.
Refer to 5-5 Data Memory Area (D)

® Timer Area (T)

There are two parts to the Timer Area: the Timer Completion Flags and the timer Present Values
(PVs).

Up to 256 timers with timer numbers TO to T255 can be used.
e Timer Completion Flags

Each Timer Completion Flag is accessed as one bit using the timer number.
A Completion Flag is turned ON when the set time of the timer elapses.

e Timer PVs

Each timer PV is accessed as one word (16 bits) using the timer number.
The PV increases or decreases as the timer operates.

Refer to 5-6 Timer Area (T)
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5 1/0 Memory

® Counter Area (C)

There are two parts to the Counter Area: the Counter Completion Flags and the Counter Present
Values (PVs).

Up to 256 counters with counter numbers CO to C255 can be used.

These words retain their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

This data is unstable if power is reset, when the battery is not mounted.
e Counter Completion Flags

Each Counter Completion Flag is accessed as one bit using the counter number.
A Completion Flag is turned ON when the set value of the counter is reached.

e Counter PVs

Each counter PV is accessed as one word (16 bits) using the timer number.
The PVs count up or down as the counter operates.

Refer to 5-7 Counter Area (C)

I System Areas

System Areas contain bits and words with preassigned functions.

® Auxiliary Area (A)
The words and bits in this area have preassigned functions.
Refer to A-1 Auxiliary Area Allocations by Address

® Condition Flags

The Condition Flags include the flags that indicate the results of instruction execution, as well as the
Always ON and Always OFF Flags.

The Condition Flags are specified with global symbols rather than with addresses. For example: P_on

® Clock Pulses
The Clock Pulses are turned ON and OFF by the CPU Unit’s internal timer.

The Clock Pulses are specified with global symbols rather than with addresses. For example: P_0_02
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5 1/0 Memory

5-1-2 1/0 Memory Area Address Notation

An 1/0 memory can be addressed using word addresses or bit addresses. The word addresses and bit
addresses are given in decimal format.

® Word Addresses
Specifies a16-bit word.

I/0O memory area The word number within

designator the area given in decimal
Examples: D, A, W

® Bit Addresses
A bit addresses specifies one of the 16 bits in a word.
The word number and bit number are separated with a period.

1/0 memory Word number Period Bit number
area designator (00 to 15)

sealy Alows\ O/l 10 M3IAIBAQ L-G

On the CX-Programmer, addresses in the CIO Area (including addresses for Serial PLC Links) are
given with no I1/0O memory area designator. “ClO” is used as the I/O memory area designator in this
manual for clarity.

© . (@) £

e VY W 00D OO O®
Inputs begin from CIO 0 Period Bit number cieo O O @ @ @ @

Outputs begin from CIO 100 (00 to 15)

UOIBION SSelppy ealy Alows O/ 2-1-S
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5 1/0 Memory

5-1-3 1/0 Memory Areas
Name No. of bits Word addresses Remarks Reference
CIO Area Input Bits 1,600 bits CIO 0to CIO 99 - Refer to 5-2 I/O Bits.
(100 words)
Output Bits 1,600 bits CIlO 100 to CIO 199 -
(100 words)
Serial PLC 1,440 bits CIO 200 to CIO 289 - Refer to Section 12 Serial
Link Words (90 words) Communications.
Work Area (W) 1,600 bits WO to W99 - Refer to 5-3 Work Area
(100 words) (w).
Holding Area (H) 800 bits (50 words) | HO to H49 The data is unstable if Refer to 5-4 Holding Area
power is interrupted, when | (H).
the battery is not mounted.
Data Memory E-type CPU 2K words DO to D2047 Data in specified words of | Refer to 5-5 Data Memory
Area (D) Unit the DM Area can be Area (D).
retained in the built-in
EEPROM in the backup
memory by using a bit in
the Auxiliary Area. Applica-
ble words: DO to D1499
(One word can be speci-
fied at a time.)
N-type CPU 8K words DO to D8191 Data in specified words of
Unit the DM Area can be
retained in the built-in
EEPROM in the backup
memory by using a bit in
the Auxiliary Area.Applica-
ble words: DO to D6999
(One word can be speci-
fied at a time.)
Timer Area (T) Present values | 256 TO to T255 - Refer to 5-6 Timer Area
Timer Comple- | 256 (T)-
tion Flags
Counter Area (C) | Present values | 256 CO0 to C255 The data is unstable if Refer to 5-7 Counter Area
power is interrupted, when | (C).
the battery is not mounted.
Counter Com- | 256 -
pletion Flags
Auxiliary Area Read only 7,168 bits A0 to A447 The data is unstable if Referto A-1 Auxiliary Area
(A) (448 words) power is interrupted, when | Allocations by Address.
Read-write | 4,896 bits A448 to A753 the battery is not mounted.
(306 words)

5-6
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5 1/0 Memory

5-2 1/0O Bits

I Overview

These words are allocated to built-in I/0 terminals of CP1E CPU Units and CP-series Expansion Units
and Expansion 1/0O Units.

I Notation

__0.02
Bit number: 02
Word number: 0
a
1/0 memory area designator: N
None on CX-Programmer, 8
“ClO” in documentation et
»
I Range

Input bits: CIO 0.00 to CIO 99.15 (100 words)
Output bits: CIO 100.00 to CIO 199.15 (100 words)

I Applications

Built-in inputs can be used as basic inputs, interrupt inputs, quick-response inputs or high-speed
counters.

Built-in outputs can only be used as basic outputs.
Refer to Section 8 Overview of Built-in Functions and Allocations for details.

I Details

¢ Bits in the CIO Area can be force-set and force-reset.

¢ The contents of the CIO Area will be cleared in the following cases:
e When the operating mode is changed between PROGRAM or MONITOR mode and RUN mode
¢ When the PLC power is reset
e When the CIO Area is cleared from the CX-Programmer

e When PLC operation is stopped due to a fatal error other than an FALS error occurs. (The con-
tents of the CIO Area will be retained when FALS is executed.)

@ Additional Information

Words that are not allocated to the built-in I/O terminals of the CPU Units and the Expansion
Units and Expansion I/O Units can only be used in programming. It is the same as the Work
Area.
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5 1/0 Memory

5-3 Work Area (W)

I Overview

The Work Area is part of the internal memory of the CPU Unit. It is used in programming. Unlike the
input bits and output bits in the CIO Area, 1/0 to and from external devices is not refreshed for this area.

I Notation

W 20 .02

IBit number: 02

Word number: 20

I/O memory area designator: W

I Range

The Work Area contains 100 words with addresses ranging from WO to W99.

I Applications

It is sometimes necessary to use the same set of input conditions many times in the same program. In
this case a work bit can be used to store the final condition to simplify programming work and program
design.

——} (o)
—
W10.0
NO bit
W10.0
‘/Hi NC bit

Storing a Condition in a Work Bit

I Details

¢ Bits in the Work Area can be force-set and force-reset.

e The contents of the Work Area will be cleared in the following cases:
¢ When the operating mode is changed between PROGRAM or MONITOR mode and RUN mode
e When the PLC power is reset
¢ When the Work Area is cleared from the CX-Programmer

e When PLC operation is stopped due to a fatal error other than an FALS error occurs. (The con-
tents of the Work Area will be retained when FALS is executed.)

CP1E CPU Unit Software User’s Manual(W480)



5 1/0 Memory

5-4 Holding Area (H)

I Overview

The Holding Area is part of the internal memory of the CPU Unit. It is used in programming. Unlike the
input bits and output bits in the CIO Area, 1/0O to and from external devices is not refreshed for this area.

These words retain their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

Precautions for Safe Use

With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents of the DM
Area (D) *, Holding Area (H), the Counter Present Values (C), the status of Counter Completion
Flags (C), and the status of bits in the Auxiliary Area (A) related to clock functions may be unsta-
ble when the power supply is turned ON.

* This does not apply to areas backed up to EEPROM using the DM backup function.

If the DM backup function is being used, be sure to refer to 3-2-4 Initializing I/O Memory at Star-
tup for details.

I Notation

H20 .02

—|:Bit number: 02

Word number: 20

1/0 memory area designator: H

I Range

The Holding area contains 50 words with addresses ranging from HO to H49.

I Applications

The Holding Area is used when you want to resume operation after a power interruption using the same
status as before the power interruption.
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5 1/0 Memory

I Details

¢ Bits in the Holding Area can be force-set and force-reset.

e When a self-maintaining bit is programmed with a Holding Area bit, the self-maintaining bit will not be
cleared even when the power is reset.
¢ If a Holding Area bit is not used for the self-maintaining bit, the bit will be turned OFF and the self-

maintaining bit will be cleared when the power is reset.
HO0.00

I ()

H0.00
|
I

¢ If a Holding Area bit is used but not programmed as a self-maintaining bit, the bit will be turned OFF
by execution condition A when the power is reset.

| A H0.00

ml ()

m Precautions for Correct Use

¢ When a Holding Area bit is used in a KEEP instruction, never use a normally closed condition
for the reset input.
When the power supply goes OFF or is temporarily interrupted, the input will go OFF before
the PLCs internal power supply and the Holding Area bit will be reset.

B
|1 Set
1 KEEP
= H1.00
S A
Bad 2 |+  Reset
3
2 11
A B
CE | Set KEEP
= H1.00
OK 5 A
o Il Reset
=
% I
=
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5 1/0 Memory

5-5 Data Memory Area (D)

I Overview

This data area is used for general data storage and manipulation and is accessible only by word (16
bits).

These words retain their contents when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

Some words in the DM Area can be saved to the built-in EEPROM backup memory using Auxiliary Area
bits. These words are specifically referred to as the backed up words in the DM Area.

Precautions for Safe Use

With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents of the DM
Area (D) *, Holding Area (H), the Counter Present Values (C), the status of Counter Completion
Flags (C), and the status of bits in the Auxiliary Area (A) related to clock functions may be unsta-
ble when the power supply is turned ON.

* This does not apply to areas backed up to EEPROM using the DM backup function.

If the DM backup function is being used, be sure to refer to 3-2-4 Initializing I/O Memory at Star-
tup for details.

I Notation

D 200

Word number: 200

I/O memory area designator: D

I Range

e E-type CPU Units have DM Area addresses ranging from DO to D2047.
Of these, DO to D1499 can be backed up in backup memory (built-in EEPROM).

¢ N-type CPU Units have DM Area addresses ranging from DO to D8191.
Of these, DO to D6999 can be backed up in backup memory (built-in EEPROM).

[ E-type CPU Unit ] [ N-type CPU Unit ]
- All CPU Units Regardless - CPU Unit with 20 1/O Points - CPU Unit with 30 or 40 I/O Points
of /0 Capacity
DO A DO A DO y
Words that b to Wotrdsbthit can be backed to Words that can be backed
ords that can be up to backup memory to back
to backed up to backup D1199 I P D1199 up fo backup memory
memory D1200 DM Fixed Allocation Words D1200 DM Fixed Allocation Words
for the Modbus-RTU Easy for the Modbus-RTU Easy
to Master (for Built-in RS- to Master (for Built-in RS-232C
D1299 232C Port) D1299 Fort)
D1499 \ 4 N [ i i oo
D1300 D1300 DM Fixed Allocation Words
D1500 to for the Modbus-RTU Easy
to Master (for Serial Option
Port
D2047 to D1399 | [P .
D1400
to
D69%9 | y D6999 |
D7000 D7000
to to
D8191 D8191
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5 1/0 Memory

I Applications

The DM Area is for storing numeric data. It can be used for data exchange with Programmable Termi-
nals, serial communications devices, such as Inverters, and Analog I/O Units or Temperature 1/0 Units.

I Details

Bits in the DM Area cannot be addressed individually.
® Backing Up to the Built-in EEPROM Backup Memory

e The number of words set in the PLC Setup can be saved to the built-in EEPROM backup memory
during operation by turning ON the DM Backup Start bit (A751.15).

¢ Specify in the PLC Setup whether to read the data in the DM Area words to the RAM as the initial
values when the power supply is turned ON.

Refer to 13-3 DM Backup Function for how to use DM Area words and bits.

® DM Fixed Allocation Words for the Modbus-RTU Easy Master

The following DM area words are used as command and response storage areas with the Modbus-
RTU Easy Master function. These words are used for other applications if the Modbus-RTU Easy
Master function is not served.

Refer to 12-4 Modbus-RTU Easy Master Function for how to use the DM Area words and bits.

® Indirect Addressing of the DM Area
Indirect addressing can be used in the DM Area.
There are two modes that can be used.

Binary-mode Addressing (@D)

If a “@” symbol is input before a DM Area address, the contents of that DM Area word is treated as
a hexadecimal (binary) address and the instruction will operate on the DM Area word at that
address.

The entire DM Area can be indirectly addressed with hexadecimal values 0000 to 1FFF.

Example: oo0 [ 00} oo [

Address actually used.

BCD-mode Addressing (*D)

If a * symbol is input before a DM Area address, the content of that DM Area word is treated as a
BCD address and the instruction will operate on the DM Area word at that address.

Only part of the DM Area (DO to D8192) can be indirectly addressed with BCD values 0 to 8192.

Example: o ) —

Address actually used.
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5 1/0 Memory

5-6 Timer Area (T)

I Overview

The Timer Area contains Timer Completion Flags (1 bit each) and timer PVs (16 bits each). The Com-
pletion Flag is turned ON when a decrementing timer PV reaches 0 (counting out) or an increment-
ing/decrementing timer PV reaches the set value or 0.

I Notation

T 002
Time number: 002 o
o
o |
) . 3
1/0 memory area designator: T (]
>
=
]
[
I Range 3

Timer numbers range from TO to T255.

I Details

® Types of Timers

The following table shows which instructions are used to refresh timer PVs in BCD and binary mode.

Timer instruction BCD mode Binary mode
HUNDRED-MS TIMER TIM TIMX
TEN-MS TIMER TIMH TIMHX
ONE-MS TIMER TMHH TMHHX
ACCUMULATIVE TIMER TTIM TTIMX

Timer numbers 0 to 255 are used by all timers listed above.

® Timer Example: Timer Number 0 and a Timer Set Value of 1 s

- BCD mode
_— Timer Completion Flag
TO00
000 —
#10
- Binary mode
Timer Completion Flag
TIMX TO0O
000 m—
#A or &10
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5 1/0 Memory

® Timer PV Refresh Method

Timer num- Timer PV refresh method
bers
TO to T255 The timer PV is refreshed when the instruction is executed. This can cause a delay depending

on the cycle time.

* When the cycle time is longer than 100 ms, delay is generated by the TIM/TIMX instruction.

e When the cycle time is longer than 10 ms, delay is generated by the TIMH/TIMHX instruction.
¢ When the cycle time is longer than 1 ms, delay is generated by the TMHH/TMHHX instruction.

|-_l7| Precautions for Correct Use

It is not recommended to use the same timers number in two timer instructions because the tim-
ers will not operate correctly if they are operating simultaneously.

Do not use the same timer number for more than one instruction.

If two or more timer instructions use the same timer number, an error will be generated during
the program check.

® Resetting or Maintaining Timers

Timer Completion Flags can be force-set and force-reset.

Timer PVs cannot be force-set or force-reset, although the PVs can be refreshed indirectly by
force-setting/resetting the Completion Flag.

There are no restrictions in the order of using timer numbers or in the number of N.C. or N.O. con-
ditions that can be programmed.

Timer PVs can be read as word data and used in programming.
The following table shows when timers will be reset or maintained.

TMHH/ TTIM/
: TIM/TIMX TIMH/TIMHX TMHHX TTIMX
instruction HUNDRED-MS ACCUMULA
TIMER TEN-MS TIMER | ONE-MS TIMER TIVE TIMER
When the operating mode is PV=0
changed between PROGRAM or Flag=OFF
MONITOR mode and RUN mode”
When the PLC power is reset PV=0
Flag=OFF
CNR/CNRX instructions PV=9999/FFFF
(timer/counter reset)"2 Flag=OFF
Jumps (JMP-JME) Retained
Interlocks (IL-ILC) with OFF inter- Reset (PV = SV, Timer Completion Flag = OFF) Retained
lock conditions

*

1 If the IOM Hold Bit (A500.12) is ON, the PV and Completion Flag will be retained when a fatal error occurs
(including execution of FALS instructions) or the operating mode is changed from PROGRAM mode to
RUN or MONITOR mode or vice-versa. (The PV and Completion Flag will be cleared when power is
cycled.)

*2 Since the TIML/TIMLX instructions do not use timer numbers, they are reset under different conditions.

The PV for a TIML/TIMLX instruction is reset to the SV.
Refer to the descriptions of these instructions for details.
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5 1/0 Memory

5-7 Counter Area (C)

I Overview

The Counter Area contains Completion Flags (1 bit each) and counter PVs (16 bits each). A Comple-
tion Flag is turned ON when the counter PV reaches the set value (counting out).

Precautions for Safe Use

With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents of the DM
Area (D) *, Holding Area (H), the Counter Present Values (C), the status of Counter Completion
Flags (C), and the status of bits in the Auxiliary Area (A) related to clock functions may be unsta-
ble when the power supply is turned ON.

* This does not apply to areas backed up to EEPROM using the DM backup function.

If the DM backup function is being used, be sure to refer to 3-2-4 Initializing I/O Memory at Star-
tup for details.

I Notation

002

<

Counter number: 002

I/0O memory area designator: C

I Range

Counter numbers range from CO to C255.

I Details

® Types of Counters

The following table shows which instructions are used to refresh counter PVs in BCD and binary

mode.
Counter instruction BCD mode Binary mode
COUNTER CNT CNTX
REVERSIBLE COUNTER CNTR CNTRX

Counter numbers 0 to 255 are used by all counters given above.
The refresh method for counter PVs can be set from the CX-Programmer to either BCD or binary.
Built-in high-speed counters 0 to 5 do not use counter numbers.
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5 1/0 Memory

|17| Precautions for Correct Use

It is not recommended to use the same counter number in two counter instructions because the
counters will not operate correctly if they are counting simultaneously.

If two or more counter instructions use the same counter number, an error will be generated dur-
ing the program check.

® Counter Example: Counter Number 0 with a Counter Set Value of 10

- BCD mode

Counter Completion Flag
CNT C000

000 | w— it {L

#10

- Binary mode
CNTX Cognotg(; Completion Flag
000 —) 4' li
&10 or #A

® Resetting or Maintaining Counter PVs

Counter Completion Flags can be force-set and force-reset.

Counter PVs cannot be force-set or force-reset, although the PVs can be refreshed indirectly by
force-setting/resetting the Counter Completion Flag.

There are no restrictions in the order of using counter numbers or in the number of N.C. or N.O.
conditions that can be programmed.

Counter PVs can be read as word data and used in programming.
The following table shows when counters PVs are reset or maintained.

. CNT/CNTX CNTR/CNTRX
Instruction
COUNTER REVERSIBLE COUNTER
PV and Counter Completion Flag when counter | PV=0
is reset Counter Completion Flag = OFF

When the operating mode is changed between | Retained
PROGRAM or MONITOR mode and RUN mode

When the PLC power is reset Retained (Unstable when the battery is not mounted)
Reset Input Reset
CNR/CNRX instructions Reset

Interlocks (IL-ILC) with OFF interlock conditions | Retained
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5 1/0 Memory

5-8 Auxiliary Area (A)

I Overview

The words and bits in this area have preassigned functions.
Refer to A-1 Auxiliary Area Allocations by Address for details.

Precautions for Safe Use

e With an E-type CPU Unit or with an N-type CPU Unit without a Battery, the contents of the DM
Area (D) *, Holding Area (H), the Counter Present Values (C), the status of Counter Comple-
tion Flags (C), and the status of bits in the Auxiliary Area (A) related to clock functions may be

[3,]
unstable when the power supply is turned ON. i
* This does not apply to areas backed up to EEPROM using the DM backup function. g
If the DM backup function is being used, be sure to refer to 3-2-4 Initializing I/O Memory at 5
Startup for details. N
e Words in the Auxiliary Area related to clock function are unstable. §
Power interruption time CPU Unit E
Bit/word Name Within /O Longer than E-type CPU | N-type CPU
mem0|:y 110 memf)ry Unit Unit
backup time backup time
A100 to A199 | Error Log Area Retained Unstable Supported Supported
A300 Error Log Pointer Supported
A351 to A354 | Calendar/Clock Area Not provided.
A510 to A511 | Startup Time Not provided.
A512 to A513 | Power Interruption Time Not provided.
A514 Number of Power Interruptions Supported
A515 to A517 | Operation Start Time Not provided.
A518 to A520 | Operation End Time Not provided.
A720 to A749 | Power ON Clock Data 1 to 10 Not provided.

I Notation

A 20. 02

—Ii Bit number: 02

Word number: 20

I/0 memory area designator: A

I Range

The Auxiliary Area contains 754 words with addresses ranging from AQ to A753.
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5 1/0 Memory

I Applications

Applications of the bits and words in the Auxiliary Area are predefined. Ladder programs can be simpli-
fied and controllability can be improved by effectively using the bits and words in this area.

I Details

Some words or bits are set automatically by the system and others are set and manipulated by the

user.

The Auxiliary Area includes error flags set by self-diagnosis, initial settings, control bits, and status

data.

Words and bits in this area can be read and written from the program or the CX-Programmer.

The Auxiliary Area contains words that are read-only (A0 to A447) and words that can be read and
written (A448 to A753).

Even the read/write bits in the Auxiliary Area cannot be force-set and force-reset continuously.

® Auxiliary Area Words and Bits in the CX-Programmer’s System-defined

Symbols

The following table gives the Auxiliary Area bits and words pre-registered in the CX-Programmer’s

global symbol table as system-defined symbols.

Refer to A-1 Auxiliary Area Allocations by Address for details.

Word/Bit Name Name in CX-Programmer
A200.11 First Cycle Flag P_First_Cycle
A200.12 Step Flag P_Step
A200.15 First Cycle Task Flag P_First_Cycle_Task
A262 Maximum Cycle Time P_Max_Cycle_Time
A264 Present Cycle Time P_Cycle_Time_Value
A401.08 Cycle Time Too Long Flag P_Cycle_Time_Error
A402.04 Battery Error Flag P_Low_Battery
A500.15 Output OFF Bit P_Output_Off_Bit
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5-9 Condition Flags

I Overview

These flags include the flags that indicate the results of instruction execution, as well as the Always ON
and Always OFF Flags. These bits are specified with symbols rather than addresses.

The CX-Programmer treats condition flags as system-defined symbols (global symbols) beginning with P_.

I Notation

P_ ER

LCondition flag name: ER

1/0 memory area designator:

P_ (indicates a system symbol name)

I Details

sbe|4 uolpuoY 6-6

The Condition Flags are read-only; they cannot be written from instructions or from the CX-Program-

mer.

The Condition Flags cannot be force-set and force-reset.

® Types of Condition Flags

Refer to 4-6 Ladder Programming Precautions for details.

Name

Name in CX-
Programmer

Function

Always ON Flag

P_On

Always ON.

Always OFF Flag

P_Off

Always OFF.

Error Flag

P_ER

Turned ON when the operand data in an instruction is incorrect (an
instruction processing error) to indicate that an instruction ended
because of an error.

When the PLC Setup is set to stop operation for an instruction error
(Instruction Error Operation), program execution will be stopped and
the Instruction Processing Error Flag (A295.08) will be turned ON
when the Error Flag is turned ON.

Access Error Flag

P_AER

Turned ON when an lllegal Access Error occurs. The lllegal Access
Error indicates that an instruction attempted to access an area of
memory that should not be accessed.

When the PLC Setup is set to stop operation for an instruction error
(Instruction Error Operation), program execution will be stopped and
the Instruction Processing Error Flag (A4295.10) will be turned ON
when the Access Error Flag is turned ON.

Carry Flag

P_CY

Turned ON when there is a carry in the result of an arithmetic opera-
tion or a 1 is shifted to the Carry Flag by a Data Shift instruction.

The Carry Flag is part of the result of some Data Shift and Symbol
Math instructions.

Greater Than Flag

P_GT

Turned ON when the first operand of a Comparison Instruction is
greater than the second or a value exceeds a specified range.

Equals Flag

P_EQ

Turned ON when the two operands of a Comparison Instruction are
equal or the result of a calculation is 0.
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5 1/0 Memory

5-20

Name in CX- ;
Name Function
Programmer
Less Than Flag P_LT Turned ON when the first operand of a Comparison Instruction is less
than the second or a value is below a specified range.
Negative Flag P_N Turned ON when the most significant bit of a result is ON.
Overflow Flag P_OF Turned ON when the result of calculation overflows the capacity of the
result word(s).
Underflow Flag P_UF Turned ON when the result of calculation underflows the capacity of
the result word(s).
Greater Than or P_GE Turned ON when the first operand of a Comparison Instruction is
Equals Flag greater than or equal to the second.
Not Equal Flag P_NE Turned ON when the two operands of a Comparison Instruction are
not equal.
Less than or Equals P_LE Turned ON when the first operand of a Comparison Instruction is less
Flag than or equal to the second.

® Using the Condition Flags

The Condition Flags are shared by all of the instructions. Their status may change after each
instruction execution in a single cycle.

Therefore, be sure to use Condition Flags on a branched output with the same execution condition
immediately after an instruction to reflect the results of instruction execution.

Example: Using Instruction A Execution Results

|17| Precautions for Correct Use

Instruction A Instruction Operand

LD
Instruction A
The result from instruction A

is reflected in the Equals Flag

Condition Flag

AND =
Instruction B

Example: _
| |

il Instruction B

The Condition Flags are shared by all of the instructions. This means that program operation can
be changed from its expected course by interruption of a single task. Be sure to consider the
effects of interrupts when writing ladder programs to prevent unexpected operation.
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5-10 Clock Pulses

I Overview

The Clock Pulses are turned ON and OFF by the CPU Unit’s internal timer. These bits are specified
with symbols rather than addresses.

The CX-Programmer treats condition flags as system-defined symbols (global symbols) beginning with P_.

I Notation

P_ 0_02s

—I: Clock pulse name: 0_02s

I/0O memory area designator:
P_ (indicates a system symbol name)

$as|nd %201D 01-S

I Details

The Clock Pulses are read-only; they cannot be written from instructions or from the CX-Programmer.

® Clock Pulses

Name in CX- ..
Name Description
Programmer
0.02-s Clock Pulse P_0_02s 0.01s ON for 0.01 s
M OFF for 0.01 s
0.01s
9
0.1-s clock pulse P_0_1s 0.05s ON for 0.05 s
ME OFF for 0.05 s
0.05s
9 b
0.2-s clock pulse P_0_2s 01s ONfor0.1s
d OFF for 0.1 s
> 0.1s
1-s clock pulse P_1s 05 ONfor0.5s
21 I— OFF for 0.5 s
:4 0.5s |&
1-min clock pulse P_1min 305 ON for 30 s
N |_ OFF for 30 s
o>
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5 1/0 Memory

5-22

® Using the Clock Pulses

The following example turns a bit ON and OFF at 0.5-s intervals.

| P

1s
|
[

100.00

Instruction| Operand
LD P_1s
ouT 100.00

100.00

0.5s| 0.5s

A
\ 4
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I/O Allocation

This section describes 1/O allocation used to exchange data between the CP1E CPU
Unit and other units.

Be sure you understand the information in the section before attempting to write ladder

diagrams.

6-1 Allocation of Input Bits and OutputBits ........................... 6-2
6-1-1 /O AlloCation . . ... e 6-2
6-1-2  1/O Allocation CONCePES . .. ..o ittt 6-3
6-1-3  Allocationsonthe CPU Unit . ...... ... ... ... . .. 6-3
6-1-4  Allocations to Expansion Units and Expansion /O Units . . ............... 6-4
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6 1/O Allocation

6-1 Allocation of Input Bits and Output
Bits

This section describes the allocation of input bits and output bits.

6-1-1 1/0 Allocation

OMRON calls allocating I/O bits in memory “I/O allocation.”

The 1/0 on Expansion I/O Units are allocated I/O bits in the words following the allocated words to the
built-in I/O on the CPU Units.

Allocated 12 bits

Allocated 12 bits in the next word
Inputs OCH (CIO 0) 1CH (CIO 1)
CPU Unit Expansion 1/0O Unit
Outputs [ 100CH (CIO 100) 101CH (CIO 101)
00 to 07 00 to 07
Allocated 8 bits Allocated 8 bits in

the next word

T 0CH (CI0 0) T 1CH (CIO 1)

Bit 03in CIO 0

e | 00O OOODO ® OOEEOO®
O0PEPVWE®W WeOWEOEW

—

outputs VOOROWEO OPOO@O®
CPLOREOE OO

Bit 02 in CIO 101
/Y

'\ I\

100CH (CIO 100) J_ 101CH
\ //B|t03 in CIO 100 (CI0 101

—~
I
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6 1/O Allocation

6-1-2 1/O Allocation Concepts

The CPU Unit automatically allocates 1/O bits to the Expansion I/O Units and Expansion Units, if con-
nected when the power supply is turned ON.

It is not necessary to specify I/O bits allocation.

6-1-3 Allocations on the CPU Unit

® Input bits are allocated from CIO 0 and output bits are allocated from CIO 100

The first word from which input bits are allocated is CIO 0. The first word from which output bits are allo-
cated is CIO 100. These cannot be changed.

® Words Allocated by the System and the Number of Connected Units

The starting words for inputs and outputs are predetermined for a CP1E CPU Unit. Input bits in CIO 0,
or CIO 0 and CIO 1, and output bits in CIO 100, or CIO 100 and CIO 101, are automatically allocated to
the built-in 1/0 on the CPU Unit.

The words from which bits are allocated by the system and the number of Expansion I/O Units and
Expansion Units that can be connected are given in the following table.

s|g indinQ pue sug induj jo uonedo||y L-9

Allocated words Number of Expansion
CPU Unit . . Units and Expansion I/O
Input Bits Output Bits Units connected
CPU Unitwith20 | CIO 0 CIO 100 0 Unit
I/0 points
CPU Unit with30 | CIO 0and CIO 1 CIlO 100 and CIO 101 3 Units
I/0 points
CPU Unit with 40 | CIO 0 and CIO 1 CIO 100 and CIO 101 3 Units )
I/0O points ;
i L : S
® Application Example: CPU Unit with 40 I/O Points >
o
CPU Unit with 40 1/O Points 8
_ CIO 0 (CIO 0.00 to CIO 0.11) S
Input Bits CIlO 1 (CIO 1.00 to CIO 1.11) o
24 inputs §
16 outputs %

Output Bits CIlO 100 (CIO 100.00 to CIO 100.07)
CIO 101 (CIO 101.00 to CIO 101.07)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Input Bits cloo ! Input bits: 24 !
ClO 1 I I I I I
CIO 100 T
Output Bits l Qutput bits: 16 l
CIO 101 I I I I I

For a CPU Unit with 40 I/O points, a total of 24 input bits are allocated to the input terminal block. The
bits that are allocated are input bits CIO 0.00 to CIO 0.11 (i.e., bits 00 to 11 in CIO 0) and input bits CIO
1.00 to CIO 1.11 (i.e., bits 00 to 11 in CIO 1).

In addition, a total of 16 output bits are allocated to the output terminal block. The bits that are allocated
are output bits CIO 100.00 to CIO 100.07 (i.e., bits 00 to 07 in CIO 0) and output bits CIO 101.00 to CIO
101.07 (i.e., bits 00 to 07 in CIO 1).
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6 1/O Allocation

6-1-4 Allocations to Expansion Units and Expansion I/O Units

Expansion Units and Expansion I/O Units connected to the CPU Unit are automatically allocated input
bits and output bits in words following those allocated to the CPU Unit.

For example, if a CPU Unit with 40 1/O points is used, CIO 0 and CIO 1 are allocated for inputs and CIO
100 and CIO 101 are allocated for outputs. Thus, words from CIO 2 onward for inputs and words from
CIO 102 onward for outputs are automatically allocated to the Expansion I/O Units and Expansion Units
in the order that the Units are connected.

I Allocations to Expansion I/O Units

There are Expansion 1/O Units for expanding inputs, for expanding outputs, and for expanding both

input and outputs.

I/0O bits starting from bit 00 in the next word after the word allocated to the previous Expansion Unit,
Expansion 1/0 Unit, or CPU Unit are automatically allocated. This word is indicated as “ClIO m” for input
words and as “CIlO n” for output words.

Input bits Output bits
Model
No.. i LA Addresses N°.' i Ll Addresses
bits | words bits | words
8-point Input Unit CP1W-8ED 8 1 CIO m, bits 00 to 07 - None | None
8-point Relay outputs CP1W-8ER - None | None 8 1 CIO n, bits 00
Output Unit |'gjnying transistor | CP1W-8ET to 07
outputs
Sourcing transis- | CP1W-8ET1
tor outputs
16-point Relay outputs CP1W-16ER - None | None 16 2 CIO n, bits 00
Output Unit ["ginying transistor | CP1W-16ET to 07
outputs CIO n+1, bits
Sourcing transis- | CP1W-16ET1 0010 07
tor outputs
20-point Relay outputs CP1W-20EDRHT 12 1 CIO m, bits 00 to 11 8 1 CIO n, bits 00
/O Units  ["sinking transistor | CP1W-20EDT to 07
outputs
Sourcing transis- | CP1W-20EDT1
tor outputs
32-point Relay outputs CP1W-32ER - None | None 32 4 CIO n, bits 00
Output Unit ['ginking transistor | CP1W-32ET to 07
outputs CIO n+1, bits
00 to 07
. - CIO n+2, bits
Sourcing transis- | CP1W-32ET1 00 to 07
tor outputs .
CIO n+3, bits
00 to 07
40-point Relay outputs CP1W-40EDR 24 2 CIO m, bits 00 to 11 16 2 CIO n, bits 00
/O Unit  Fginking transistor | CP1W-40EDT CIO m+1, bits 00 to to 07
outputs 11 CIO n+1, bits
Sourcing transis- | CP1W-40EDT1 0010 07
tor outputs
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6 1/O Allocation

@ |/O Bits Allocation with Expansion I/0 Units Connected

Allocation Example: Expansion I/O Unit with 40 I/O Points (CP1W-40ED[])

Twenty-four input bits in two words are allocated (bits 00 to 11 in CIO m and bits 00 to 11 CIO m+1).
Sixteen output bits in two words are allocated in two words (bits 00 to 07 in CIO n and bits 00 to 07
in CIO n+1).

bit 15 14 13 12 1 10 09 08 07 06 05 04 03 02 o0 00

e
CIO m+1 Cannot be used

CIO n+1

Two input words (24 bits) and two output words (16 bits) are allocated to a 40-point I/O Unit.

Allocation Example: Expansion Input Units and Expansion Output Units

If Expansion Input Units or Expansion Output Units are connected, the input or output word not used
by an Expansion I/O Unit is allocated to the next Unit that requires it.

s|g indinQ pue sug induj jo uonedo||y L-9

1st L.Jnit: ) 2nd Unit: 3rd Unit:
CPU Unit with 30 I/0 Points IgégS;nLtJrﬁ;(pansmn g%t%ﬂpbﬁiﬁpansmn ﬁg%or:rllt Erpansion
Input bits | |10 90010 G0 0.1 | CIO 2.00 to CIO 2.07 | - | CI0 3.00 to CIO 3.11 |
18 inputs ] . I © Inputs I 12 inputs
12 oufputs — Ni :li:tjts H 16 outputs H 8 outzuts
cup e | [T TITETIIT) e || fowmnoo

bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

cloo I | | | | | ICPU Unit with 30 I/O Points|—

. ClO 1 T I I
Input bits clo 2 Cannot be used | | 8-point Expansion Input Unit|

clo3 | | | | [ 20-point Expansion /O Unit | | | |

p
CIO 100 I | | | CPU Unit with
CIlO 101 | 30 1/0 Points

Output bits | CIO 102 T —— =
—|1 6-point Expansion Output Unul
1 1 1

CIO 103
\ CIO 104 20-point Expansion 1/0 Unit | |

s)un O] uoisuedxg pue spun uoisuedxg O SUOEBIO|Y -1-9
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I/O Allocation

I Allocations for Expansion Units

® |/O Word Allocations to Expansion Units

m: Indicates the next input word after the input word allocated to the Expansion Unit, Expansion I/O
Unit, or CPU Unit connected to the left of the current Unit.

n: Indicates the next output word after the output word allocated to the Expansion Unit, Expansion
1/0 Unit, or CPU Unit connected to the left of the current Unit.

Input words Output words
Name Model number
No. of words | Addresses | No. of words | Addresses
Analog I/0 Unit CP1W-MAD11 2 words ClO m and 1 word ClOn
m+1
Analog Input Unit CP1W-ADO041 4 words ClIO m to m+3 | None -
Analog Output Unit CP1W-DA041 None - 4 words ClO nto CIO
n+3
Temperature Sensor Units | CP1W-TS001 2 words ClOmand None -
m-+1
CP1W-TS002 4 words CIO m to m+3 | None -
CP1W-TS101 2 words CIO m and None -
m+1
CP1W-TS102 4 words CIO m to m+3 | None -
CompoBus/S I/0O Link Unit | CP1W-SRT21 1 word CIOm 1 word ClOn

® |/O Word Allocations to Expansion Units

Allocation Example: CPU Unit with 40 I/O Points + Temperature Senser Unit
(TS002) + Analog Output Unit (DA041) + Expansion I/O Unit with 40 I/O points

1st Unit: 2nd Unit: 3rd Unit: o
CPU Unit with 40 1/0 Points ~ CP1W-TS002 CP1W-DA041 Expansion I/O Unit with 40
Temperature Sensor Unit Analog Output Unit /0 Points
Input bits ClO 0.00 to CIO 0.11 | | | | ClO 6.00to CIO 6.11
CIO 1.00 to CIO 1.11 Cl0210CI05 None CIO 7.00 to CIO 7.11
i | ] 24 input
24 inputs TS002 DAO41 inputs
16 outputs — = H 16 outputs
Output bits CIlO 100.00 to CIO 100.07 ClO 106.00 to CIO 106.07
CIO 101.00 to CIO 101.07 None Cl0 10210 CIO 105 CIO 107.00 to CIO 107.07
bit 15 14 12 11 10 09 08 07 06 05 04 03 02 01 00
CI0 0 T T T T T
I CPU Unit with 40 1/0O Points I
ClO 1
Clo 2
Input bits clos I Temperature Sensor Unit
ClO 4
ClO5
clos IExpansion 1/0 Unit with 40 1/0 PointsI
Clo7 I I I I I I
(" ci0 100 Y
Cannot be used I CPU Unit with 40 I/O Points |—
CIO 101
ClO 102 |
Output bits | CIO 103 l Analog Output Unit l
CIO 104 T
CIo 105 |
Clo 106 1 Expansion /O Unit with 40 /O Points | —
\. CIO 107 I I I I I I I
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PLC Setup

This section describes the parameters in the PLC Setup, which are used to make basic
settings for the CP1E CPU Unit.

7-1 Overviewofthe PLC Setup ........cc.iiiiiiiii ittt iiinnaeenenns 7-2
7-2 PLCSetupSettings .........c.iiiiiiiiiiii et innarnanannnnns 7-3
7-2-1 Startupand CPU Unit Settings . ......... .. i 7-3
7-2-2  Timing and Interrupt Settings .. ....... ... . . 7-3
7-2-3  InputConstant Settings ........... ... ... .. . 7-4
7-2-4  Builtin RS-232C Port . ... ... 7-5
7-2-5  Serial Option Port . . ... . .. e 7-8
7-2-6  BuiltinInputs . . ... 7-11
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7 PLC Setup

7-1 Overview of the PLC Setup

The PLC Setup contains basic CPU Unit software parameter settings that the user can change to cus-
tomize PLC operation.

These settings can be changed from a CX-Programmer. Change the PLC Setup in the following case.
There is no need to reset, if the default (initial) settings are correct.

The setting from the CX-Programmer are saved to the built-in EEPROM backup memory.

Application Parameter

Reading the DM area words saved to the backup memory when | Startup Data Read
power is turned ON.
Changing the Startup Mode to PROGRAM or MONITOR mode | Startup Mode
when debugging.

Detection of low-battery errors is not required when using bat- | Detect Low Battery
tery-free operation.

Finding instruction errors when debugging. Stop CPU on Instruction Error
A minimum cycle time setting to create a consistent I/O refresh | Minimum Cycle Time

cycle.

Setting a watch cycle time. Watch Cycle Time

Recording user-defined errors for FAL in the error log is not FAL Error Log Registration
required.

® Related Auxiliary Area Flags

Name Word Description Read/write

PLC Setup Error A402.10 ON when there is a setting error in the PLC Setup. Read only
Flag (Non-fatal error)

® Setting Methods for the PLC Setup

Set using the CX-Programmer

CX-Programmer

=

CP1E CPU Unit

PLC Setup
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7 PLC Setup

7-2 PLC Setup Settings

7-2-1

Startup and CPU Unit Settings

I Startup Data Read Setting

. . When setting is read by
Name Default Possible settings CPU Unit
1 | Clear Held Memory (HR/DM/CNT) to Zero Do not clear. Do not clear. When power is turned ON
Clear.
2 | Read DO- from backup memory Do not read. Do not read. When power is turned ON
Read.
3 | Number of CH of DM for backup 0 E-type CPU Unit: 0 to 1,499 When power is turned ON
N-type CPU Unit: 0 to 6,999
I Startup Mode Setting
Name Default Possible settings When setting is read by

CPU Unit

1 | Startup Mode Setting

Run: RUN mode

Program: PROGRAM mode

Monitor: MONITOR mode

Run: RUN mode

When power is turned ON

I Execute Process Settings

When setting is read by

sBuimes dnies 91d 2-2

Name Default Possible settings CPU Unit
1 | Stop CPU on Instruction Error Do not stop. Do not stop. At start of operation 7
Stop.
2 | Don't register FAL to error log Register. Register. When power is turned ON

Do not register.

3 | Do not detect Low Battery
(N-type CPU Unit only)

Do not detect.

Do not detect.

Detect.

Every cycle

7-2-2 Timing and Interrupt Settings

I Timing and Interrupt Settings

. . When setting is read by
Name Default Possible settings CPU Unit
1 | Watch Cycle Time 1s Other than initial setting (any) At start of operation
1ms
1,000 ms
2 | Constant Cycle Time No setting (variable) Setting At start of operation
1ms
1,000 ms
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7 PLC Setup

7-2-3

7-4

I Input Constants

Input Constant Settings

When setting is read by

Name Default Possible settings CPU Unit
1 | OCH: CIO0 8 ms No filter (0 ms) When power is turned ON
1ms
2ms
4 ms
8 ms
16 ms
32 ms
2 | 1CH:CIO 1 Same as above. Same as above. Same as above.
3 | 2CH:ClO2
4 | 3CH:CIO3
5 | 4CH:ClO 4
6 | 5CH:CIO5
7 | 6CH:CIO6
8 | 7CH:ClIO7
9 | 8CH:CIO 8
10 | 9CH: CIO 9
11 | 10CH: CIO 10
12 | 11CH: CIO 11
13 | 12CH: CIO 12
14 | 13CH: CIO 13
15 | 14CH: CIO 14
16 | 15CH: CIO 15
17 | 16CH: CIO 16
18 | 17CH: CIO 17

Note The input constants of CP1W-40EDR/EDT/EDT1 are always 16ms regardless of the settings.
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7 PLC Setup

7-2-4  Built-in RS-232C Port

The settings are applicable to the N-type CPU Units.
Since this setting is reflected by power OFF and ON, the PLC Setup and the actual operation settings

may be different. The actual operation settings can be confirmed in words A617/A618.

I Communications Settings

Name

Default

Possible settings

When setting is read by
CPU Unit

1 | Communications Settings

Standard (9,600;
1,7,2,E)

(Default settings)

Standard

Baud rate: 9,600 bps
Start bits: 1 bit

Data length: 7 bits
Parity: Even

Stop bits: 2 bits

Host Link

Custom

When power is turned ON

2 | Mode
(When custom settings have been selected.)

Host Link

Host Link

NT Link (1:N): 1:N NT Links

RS-232C (No-protocol)

PC Link (Slave)

PC Link (Master)

Modbus-RTU Easy Master

When power is turned ON

2-1 Host Link Settings

2-1-1 Baud

9,600 bps

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

57,600 bps

115,200 bps

When power is turned ON

2-1-2 Format (data length, stop
bits, parity)

7 bits, 2 bits, even

7 bits, 2 bits, even

7 bits, 2 bits, odd

7 bits, 2 bits, no parity

7 bits, 1 bit, even

7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even

8 bits, 2 bits, odd

8 bits, 2 bits, no parity

8 bits, 1 bit, even

8 bits, 1 bit, odd

8 bits, 1 bit, no parity

When power is turned ON

2-1-3 Unit Number

0

When power is turned ON

2-2 NT Link (1:N) Settings

2-2-1 Baud

115,200 bps

38,400 bps (standard)

115,200 bps (high speed)

When power is turned ON

2-2-2 No.NT/PC Link Max.
(Highest unit number of PT
that can be connected to
the PLC)

0

When power is turned ON
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7 PLC Setup

When setting is read by

Name Default Possible settings CPU Unit

2 |23 RS-232C (No-protocol) Settings
2-3-1 Baud 9,600 bps 1,200 bps When power is turned ON
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
57,600 bps
115,200 bps

2-3-2 Format 7 bits, 2 bits, even 7 bits, 2 bits, even When power is turned ON
i(tc;l/e)lta length, stop bits, par- 7 bits, 2 bits, odd

7 bits, 2 bits, no parity
7 bits, 1 bit, even
7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even
8 bits, 2 bits, odd

8 bits, 2 bits, no parity
8 bits, 1 bit, even
8 bits, 1 bit, odd

8 bits, 1 bit, no parity
2-3-3 Start Code Disable. Disable. When power is turned ON
Set.
2-3-4 Start Code (setting) 00 Hex 00 Hex When power is turned ON

FF hex

2-3-5 End Code None Received Bytes (no end code) When power is turned ON
(Received Bytes) CR. LF
Set End Code

2-3-6 Received Bytes 256 bytes 256 bytes When power is turned ON
(setting) 1byte

255 bytes

2-3-7 Set End Code 00 Hex 00 Hex When power is turned ON
(setting)

FF Hex
2-3-8 Delay 0ms 0 (x10 ms) When power is turned ON

9999 (x10 ms)

2-5 Modbus-RTU Easy Master Settings
2-5-1 Baud 9,600 bps 1,200 bps When power is turned ON
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
57,600 bps
115,200 bps
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7 PLC Setup

Name

Default

Possible settings

When setting is read by
CPU Unit

2-5-2 Format
(data length, stop bits, par-
ity)

7 bits, 2 bits, even

7 bits, 2 bits, even

7 bits, 2 bits, odd

7 bits, 2 bits, no parity

7 bits, 1 bit, even

7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even

8 bits, 2 bits, odd

8 bits, 2 bits, no parity

8 bits, 1 bit, even

8 bits, 1 bit, odd

8 bits, 1 bit, no parity

When power is turned ON

2-5-3 Response Timeout

5s

1 (x100 ms)

255 (x100 ms)

When power is turned ON

PC Link (Slave) Settings

2-6-1 Baud

9,600 bps

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

57,600 bps

115,200 bps

When power is turned ON

2-6-2 PLC Link Unit No.

0

When power is turned ON

PC Link (Master) Settings

2-7-1 Baud

9,600 bps

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

57,600 bps

115,200 bps

When power is turned ON

2-7-2 Link Words

10 Words

1 word

10 words

When power is turned ON

2-7-3 PC Link Mode

ALL

ALL

Masters

When power is turned ON

2-7-4 No.NT/PC Link Max.
(Highest unit number of PT
that can be connected to
the PLC)

0

When power is turned ON
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7 PLC Setup

7-2-5 Serial Option Port

The setting are applicable to the N-type CPU Units with 30 or 40 1/O Points.

Since this setting is reflected by power OFF and ON, the PLC Setup and the actual operation settings
may be different. The actual operation settings can be confirmed in words A617/A618.

I Communications Settings

When setting is read by

Name Default Possible settings CPU Unit

1 | Communications Settings Standard (9600; Standard When power is turned ON
1,7,2,E) . Baud rate: 9,600 bps
(Default settings)

Start bits: 1 bit
Data length: 7 bits
Parity: Even
Stop bits: 2 bits

Custom
2 | Mode Host Link Host Link When power is turned ON
NT Link (1:N): 1:N NT Links
RS-232C (No-protocol)

PC Link (Slave)

PC Link (Master)
Modbus-RTU Easy Master

2-1 Host Link Settings
2-1-1 Baud 9,600 bps 1,200 bps When power is turned ON
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
57,600 bps
115,200 bps

2-1-2 Format 7 bits, 2 bits, even 7 bits, 2 bits, even When power is turned ON
i(tczl?ta length, stop bits, par- 7 bits, 2 bits, odd

7 bits, 2 bits, no parity
7 bits, 1 bit, even
7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even
8 bits, 2 bits, odd

8 bits, 2 bits, no parity
8 bits, 1 bit, even
8 bits, 1 bit, odd

8 bits, 1 bit, no parity
2-1-3 Unit Number 0 0 When power is turned ON

31

2-2 NT Link (1:N) Settings
2-2-1 Baud 115,200 bps 38,400 bps (standard) When power is turned ON
115,200 bps (high speed)

2-2-2 No. NT/PC Link Max. 1 0 When power is turned ON
(Highest unit number of PT
that can be connected to

the PLC) 7

7-8 CP1E CPU Unit Software User’s Manual(W480)



7 PLC Setup

When setting is read by

Name Default Possible settings CPU Unit

2 2-3 RS-232C (No-protocol) Settings
2-3-1 Baud 9,600 bps 1,200 bps When power is turned ON
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
57,600 bps
115,200 bps

2-3-2 Format 7 bits, 2 bits, even 7 bits, 2 bits, even When power is turned ON
i(t(:/z)ata length, stop bits, par- 7 bits, 2 bits, odd

7 bits, 2 bits, no parity
7 bits, 1 bit, even
7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even
8 bits, 2 bits, odd

8 bits, 2 bits, no parity
8 bits, 1 bit, even
8 bits, 1 bit, odd

8 bits, 1 bit, no parity
2-3-3 Start Code Disable. Disable. When power is turned ON
Set.

2-3-4 Start Code 00 hex 00 hex When power is turned ON
(setting)

sBuimes dnies 91d 2-2

FF hex

2-3-5 End Code None Received Bytes (no end code) When power is turned ON
(Received Bytes) CR. LF

Set End Code
2-3-6 Received Bytes (setting) 256 bytes 256 bytes When power is turned ON
1 byte

N

255 bytes
2-3-7 Set End Code (setting) 00 hex 00 hex When power is turned ON

FF hex
2-3-8 Delay 0ms 0 (x10 ms) When power is turned ON

1od uondQ [euss G-g-2

9999 (x10 ms)

2.5 Modbus-RTU Easy Master Settings

2.5-1 Baud 9,600 bps 1,200 bps When power is turned ON
2,400 bps
4,800 bps
9,600 bps
19,200 bps
38,400 bps
57,600 bps
115,200 bps
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7 PLC Setup

Name

Default

Possible settings

When setting is read by
CPU Unit

Format
(data length, stop bits, par-
ity)

7 bits, 2 bits, even

7 bits, 2 bits, even

7 bits, 2 bits, odd

7 bits, 2 bits, no parity

7 bits, 1 bit, even

7 bits, 1 bit, odd

7 bits, 1 bit, no parity

8 bits, 2 bits, even

8 bits, 2 bits, odd

8 bits, 2 bits, no parity

8 bits, 1 bit, even

8 bits, 1 bit, odd

8 bits, 1 bit, no parity

When power is turned ON

Response Timeout

5s

1 (x100 ms)

255 (x100 ms)

When power is turned ON

2-6 PC Link (Slave) Settings

2-6-1

Baud

9,600 bps

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

57,600 bps

115,200 bps

When power is turned ON

PLC Link Unit No.

0

When power is turned ON

2-7 PC Link (Master) Settings

2-7-1

Baud

9,600 bps

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

38,400 bps

57,600 bps

115,200 bps

When power is turned ON

Link Words

10 words

1 word

10 words

When power is turned ON

PC Link Mode

ALL

ALL

Masters

When power is turned ON

No. NT/PC Link Max.
(Highest unit number of PT
that can be connected to
the PLC)

0

When power is turned ON
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7-2-6  Built-in Inputs

I High-speed Counter Settings

7 PLC Setup

When setting is read by

Name Default Possible settings CPU Unit
1 | Use high-speed counter 0 Do not use. Do not use. When power is turned ON
Use.
1-1 Counting mode Linear mode Linear mode At start of operation

Circular mode

Note Make the same input setting
for high-speed counters 0, 1,
and 2.

(x4)

Pulse + direction input

Up/Down pulse input

Increment pulse input

1-1-1 Circular Max. Count 0 0 At start of operation
4,294,967,295
1-2 Reset Z phase, software reset | Z phase, software reset (stop When power is turned ON
H . .
Note Only a software reset can be (stop comparing) comparing)
set if an increment pulse Software reset
input is set for the input set- (stop comparing)
ting.
9 Phase Z, software reset (compar-
ing)
Software reset (comparing)
1-3 Input Setting Differential phase input | Differential phase input (x4) When power is turned ON

2 | Use high-speed counter 1 Do not use. Do not use. When power is turned ON
Use.
2-1 Counting mode Linear mode Linear mode At start of operation
Circular mode
2-1-1 Circular Max. Count 0 0 At start of operation
4,294,967,295
2-2 Reset Z phase, software reset | Z phase, software reset (stop When power is turned ON
Note Only a software reset can be (stop comparing) comparing)
set if an increment pulse Software reset
ipput is set for the input set- (stop comparing)
fing. Phase Z, software reset (compar-
ing)
Software reset (comparing)
2-3 Input Setting Differential phase input | Differential phase input (x4) When power is turned ON

Note Make the same input setting
for high-speed counters 0, 1,
and 2.

(x4)

Pulse + direction input

Up/Down pulse input

Increment Pulse input

3 | Use high-speed counter 2 Do not use. Do not use. When power is turned ON
Use.
3-1 Counting mode Linear mode Linear mode At start of operation
Circular mode
3-1-1 Circular Max. Count 0 0 At start of operation
4,294,967,295
3-2 Reset Software reset Software reset When power is turned ON
Software reset (comparing)
3-3 Input Setting Increment pulse input Increment pulse input When power is turned ON
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7 PLC Setup

When setting is read by

Name Default Possible settings CPU Unit
4 | Use high-speed counter 3 Do not use. Do not use. When power is turned ON
Use.
4-1 Counting mode Linear mode Linear mode At start of operation
Circular mode
4-11 Circular Max. Count 0 0 At start of operation
4,294,967,295
4-2 Reset Software reset Software reset When power is turned ON
Software reset (comparing)
4-3 Input Setting Increment pulse input Increment pulse input When power is turned ON
5 | Use high-speed counter 4 Do not use. Do not use. When power is turned ON
Use.
5-1 Counting mode Linear mode Linear mode At start of operation
Circular mode
5-1-1 Circular Max. Count 0 0 At start of operation
4,294,967,295
5-2 Reset Software reset Software reset When power is turned ON
Software reset (comparing)
5-3 Input Setting Increment pulse input Increment pulse input When power is turned ON
6 | Use high-speed counter 5 Do not use. Do not use. When power is turned ON
Use.
6-1 Counting mode Linear mode Linear mode At start of operation
Circular mode
6-1-1 Circular Max. Count | O 0 At start of operation
4,294,967,295
6-2 Reset Software reset Software reset When power is turned ON
Software reset (comparing)
6-3 Input Setting Increment pulse input Increment pulse input When power is turned ON

I Interrupt Input Settings

Name

Default

Possible settings

When setting is read by
CPU Unit

1 | IN2: ClO 0.02

Normal

Normal

Interrupt

Quick

When power is turned ON

2 | IN3:CIO 0.03

Normal

Normal

Interrupt

Quick

When power is turned ON

3 | IN4: CIO 0.04

Normal

Normal

Interrupt

Quick

When power is turned ON

4 | IN5: CIO 0.05

Normal

Normal

Interrupt

Quick

When power is turned ON

5 | IN6: CIO 0.06

Normal

Normal

Interrupt

Quick

When power is turned ON

6 | IN7:CIO 0.07

Normal

Normal

Interrupt

Quick

When power is turned ON
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Overview of Built-in Functions

and Allocations
]

This section describes the built-in functions, overall procedure, and allocations for func-
tions of the CP1E.

8-1 Built-in Functions . ... ...t st 8-2
8-2 Overall Procedure for Using CP1E Built-in Functions. ................ 8-3
8-3 Terminal Allocations for Built-in Functions . ........................ 8-4
8-3-1 Specifying the FunctionstoUse. . .......... ... . ... . . ... 8-4
8-3-2  Selecting Functionsinthe PLC Setup . ......... .. ... . ... 8-4
8-3-3  Allocating Built-in Input Terminals. . ... ... .. . i 8-6
8-3-4  Allocating Built-in Output Temrinals .. .......... ... . ... .. 8-7
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8 Overview of Built-in Functions and Allocations

8-1 Built-in Functions

The following built-in functions are provided by the CP1E E-type and N-type CPU Units.

Function TYPe | cp1E Basic Models (E-type CPU Units) | CP1E Application Models (N-type CPU Units) | Reference
Appearance
(oL
\oJ
Quick-response inputs 6 inputs 6 inputs Section 9
Input interrupts 6 inputs 6 inputs Section 10
Scheduled interrupts 1 interrupt 1 interrupt
High-speed counter ¢ Incremental: 10 kHzx6 counters ¢ Incremental: 100 kHz x 2 counters, 10 kHzx4 Section 11
¢ Up/down: 10 kHzx2 counters counters
« Pulse plus direction: 10 kHzx2 counters | ¢ Up/down: 100 kHzx1 counter, 10 kHzx1
¢ Differential phases (4x): 5 kHzx2 counter
counters * Pulse plus direction: 100 kHzx2 counters
¢ Differential phases (4x): 50 kHzx1 counter, 5
kHzx1 counter
communications Not supported CPU Units with 20 I/O Points: 1 port Section 12
CPU Units with 30 or 40 I/O Points: One stan-
dard port plus option slot
PID temperature control Supported Supported 13-1
Clock functions Not supported Supported (While power is supplied.) 13-2
DM backup Supported Supported 13-3
Security function Supported Supported 13-4
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8 Overview of Built-in Functions and Allocations

8-2 Overall Procedure for Using CP1E
Built-in Functions

The overall procedure for using built-in CP1E functions is described in this section.

1

Select the functions to use.

‘ Select Functions ’ Example: Interrupts, high-speed counter
inputs, and pulse outputs.

2 Set the functions with the applicable numbers Refer to Section 7
Make the Settings in using the CX-Programmer. PLC Setup and 8-3
the PLC Setup Example: Using input interrupt IN3 and high- Terminal Allocations

speed counter 0, parameters in the for Built-in Func-
PLC Setup must be set for the fol- tions.
lowing functions.
¢ Input interrupts * Origin searches
* Quick-response * Minimum cycle time
inputs * Serial communications

¢ High-speed counters

Write ladder diagrams using the CX-Pro-
‘Create Ladder Program’ grammer.

Example: Permitting interrupts with the
MSKS instruction and program-
ming high-speed counters with the
CTBL instruction.

[ Special Instructions ]

suonoaund ui-jing 3149 Buisn 1o} 81npasoid [[BISAQ Z-8

Writing Related Example: Stopping high-speed counters.

Auxiliary Area Words

Refer to A-1 Auxil-
iary Area Alloca-
tions by Address.

Example: Reading the present value of a
high-speed counter.

Reading Related
Auxiliary Area Words

Transfer the PLC Setup and ladder program
Transfer PLC Setup from the CX-Programmer to the CP1E CPU

and Ladder Program | Ynit

Once turn OFF the power supply to the CP1E
‘ Restart the CP1E ] CPU Unit, then turn ON again.

5

6 t Start the CP1E CPU Unit operation.

Start Operation ’
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8 Overview of Built-in Functions and Allocations

8-3 Terminal Allocations for Built-in
Functions

8-3-1

A CP1E CPU Unit uses the same built-in I/O terminals for different functions. Allocate the 1/0 terminals

Specifying the Functions to Use

in advance, making sure that each terminal is used for only one function.

Specify the input functions in the PLC Setup from the CX-Programmer, and specify the output functions

in PLC Setup and programming instructions.

8-3-2 Selecting Functions in the PLC Setup

Functions are enabled by setting parameters in the PLC Setup. Set the functions so that no more than
one function uses the same terminal. Select function numbers so that high-speed counter inputs and
inputs for other functions, such as interrupt inputs, quick-response inputs, and origin inputs do no con-

flict with each other.

¢ Input functions can be selected by selecting the Use high speed counter Check Box in a High-
speed Counter Area on the Built-in Input Tab Page or by setting an input to Interrupt or Quick in the

Interrupt Input Area of the same page.

8-4

=3 PLC Settings - NewPLC1

Fle ©ptions  Help

=101x|

~High Speed Counter 0
I™ Use high speed counter 0
Courting mode & Linear mode € Cicular mode

Circular bax. Count IU
Z phase, software reset 'I

Resat

—High Speed Counter 1
[ Use high speed counter 1
Counting mode & Linear mode € Circular mode

Circular Max, Count |0
Z phase, software reset hd

Reset

—High Speed Counter 2
¥ Use high speed counter 2
Courting mods ©* Linear mode ¢ Circular mode

Circular Max Count |01

Resst Saftware reset hd

Input Setting | Differential phase input 'I

Input Setting | Increment pulss input 'I

Input Setting | Differential phase input e

—High Speed Counter 3
™ Use high speed counter 3
Courting mods * Linearmode € Circular mode
Circular Max. Count |0

jv

Reset

Input Setting ¥

—High Speed Counter 4
™ Use high speed counter 4
Counting mods % Linear mode € Circular mode

Circular Ma, Count |0

—High Speed Counter 5
™ Use high speed counter 5
Counting mods * Lineanmode € Circular mode
Circular Ma, Count |0

Feset lﬁ Feset lﬁ

Input Setting lﬁ Input Setting lﬁ
Interrupt Input

N2 INormaI j N3 INormaI j N4 INormaI j ING INormaI j

NG INormaI j IN7 INormaI j

Startup/CPL Satt\ngsl Timimgsl Iriput canstanll Built-in R5232C Portl Serial Option Port - Built-in lrput | Pul: 4 I 3
Y P

— Select the Use high speed
counter Check Box for a High-
speed Counter

CPIE-M40  |Offline

CP1E CPU Unit Software User’s Manual(W480)



8 Overview of Built-in Functions and Allocations

e The input and output terminals used by the origin search function can be enabled by selecting the
Use define origin operation Check Box on a Pulse Output Tab Page.

A PLC Settings - NewPLLL =10l x|

File Options Help

Input constant | Builtin 52320 Part | Serial Ontion Part | BultinInput Pulse Dutput 0 | Pulee Dutput 1] 4] ¥

7

- Base Setting:
Undefined Origin Hold hd Search/Retun Initial Speed |0 _I:j pps
Limit Inp Signsl Operation [Search Oy~ ——Select the Use define origin
Limit Input Signal HC had Operat/on CheCk BOX
i~ Define Origin Operation Setting Origin Return
[V s define orialn oneration Speed

0

Search Direction i 7| Search High Speed 0 = pps iPPs
Detection Method | Methd 0 ~| Search Prowimity Speed |7 _lj pps || Aecsleration Ratio
0

Search Operation Irwers 1 T | Search Compensation Value _Ij 0 =i
DOperation Mode Maode 0 j' Search Acceleration Ratia |7 = el flf
Diiginlnput Signal  [NC =] SearchDecelerationFlatia [0 =)
Prozimity [nput Signal lm Positioning Monitor Time: 0 ﬂ ms

d

CP1E-M40  Offline

suoIduN4 ul-}jing 10} SUOIIBIO||Y |eUlwIS] £-8

dnies O1d
8y} ul suonound bunosies z-g-8
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8 Overview of Built-in Functions and Allocations

8-3-3 Allocating Built-in Input Terminals

I Allocating Functions to Built-in Input Terminals

Input terminals are allocated functions by setting parameters in the PLC Setup. Set the PLC Setup so
that each terminal is used for only one function.

PLC Setup

Interrupt input settings on Built-in Input Tab

High-speed counter 0 to 3 settings on Built-

Origin search set-
tings on Pulse

- . Page in Input Tab Page Output 0/1 Tab
nal Terminal Page
block | number e
label Normal Interrupt Quick Use Use
Quick- Differential .
. Interrupt Increment Pulse/direc- .
Normal input . response . phase x4 or " Origin search
inputs . pulse input tion
inputs up/down
Clo0 00 Normal input O - - Counter 0, Counter 0, Counter 0, -
increment input |phase A or up [pulse input
input
01 Normal input 1 - - Counter 1, Counter 0, Counter 1, -
increment input |phase B or pulse input
down input
02 Normal input 2 Interrupt Quick- Counter 2, Counter 1, Counter 0, -
input 2 response increment input |phase A or up [direction
input 2 input
03 Normal input 3 Interrupt Quick- - Counter 1, Counter 1, -
input 3 response phase B or direction
input 3 down input
04 Normal input 4 Interrupt Quick- Counter 0, Counter 0, -
. Counter 3, )
input 4 response ) . phase Z or reset input
. increment input .
input 4 reset input
05 Normal input 5 Interrupt Quick- Counter 1, Counter 1, -
X Counter 4, .
input 5 response . . phase Z or reset input
. increment input .
input 5 reset input
06 Normal input 6 Interrupt i Quick- - - Pulse 0: Origin input
2 e Counter 5, . IR
nput 6 response X X signal
. increment input
input 6
07 Normal input 7 Interrupt Quick- - - - Pulse 1: Origin input
input 7 response signal
input 7
08 Normal input 8 - - - - - _
09 Normal input 9 - - - - - _
10 Normal input 10 - - - - - Pulse 0, Origin
proximity input signal
11 Normal input 11 - - - - - Pulse 1, Origin
proximity input signal
ClO 1 00 Normal input 12 - _ _ _ _ ,
01 Normal input 13 - - - - - -
02 Normal input 14 - - - - - _
03 Normal input 15 - - - - - -
04 Normal input 16 - - - - - -
05 Normal input 17 - - - — — _
06 Normal input 18 - - - - - -
07 Normal input 19 - - - - - -
08 Normal input 20 - - - - - _
09 Normal input 21 - - - - - -
10 Normal input 22 - - - - — _
11 Normal input 23 - - - — — _

Note 1 The same pulse inputs must be used for high-speed counter 0 and high-speed counter 1.

2 High-speed counter 2 cannot be used if the input setting of high-speed counter 0 or high-speed counter 1

8-6

is set for differential phase inputs (4x), pulse + direction inputs, or up/down pulse inputs.
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8 Overview of Built-in Functions and Allocations

I Prohibiting Repeated Use of Input Terminal Number

The input terminals 00 to 11 of CIO 0 are used for input interrupts, quick-response inputs, high-speed
counters, origin searches and normal inputs. Therefore, do not use the input terminals repeatedly. For
example, if quick-response input 2 is used, then input terminal 02 is occupied, so it cannot be used for
normal input 2, input interrupt 2, quick-response input 2, counter 2 (increment), counter 1 (phase-
Alincrement) or counter O (direction).

8-3-4 Allocating Built-in Output Temrinals

I Allocating Functions to Built-in Output Terminals

Output terminals are allocated functions by setting parameters in the PLC Setup. Set the PLC Setup so
that each terminal is used for only one function.

: Other than those When a pulse output instruc- PLC Setup When the PWM
Output terminal block shown at the right tion (SPED., ACC, PLS2, or Origin search settings on instruction is exe-
ORG) is executed Pulse Output 0/1 Tab Page cuted
Terminal | Terminal Fixed duty ratio pulse output L LT a i
block label | number L RGNS tor output
Pulse + Direction Mode Use PWM output

CIO 100 00 Normal output 0 Pulse output 0, pulse - -

01 Normal output 1 Pulse output 1, pulse - PWM output O

02 Normal output 2 Pulse output 0, direction - -

03 Normal output 3 Pulse output 1, direction - -

04 Normal output 4 - Pulse 0, Error counter reset -

output
05 Normal output 5 - Pulse 1, Error counter reset -
output

06 Normal output 6 - - _

07 Normal output 7 - . _
CIlO 101 00 Normal output 8 - - _

01 Normal output 9 - _ _

02 Normal output 10 - — _

03 Normal output 11 - - _

04 Normal output 12 - _ _

05 Normal output 13 - _ _

06 Normal output 14 - - _

07 Normal output 15 - - _

I Prohibiting Repeated Use of Output Terminal Number

The output terminals 00 to 07 of CIO 100 are used for pulse outputs, PWM outputs and normal outputs.
Therefore, do not use the output terminals repeatedly. For example, if pulse output O (direction) is used,
then output terminal 02 is occupied, so it cannot be used for normal output 2.

CP1E CPU Unit Software User’s Manual(W480) 8-7
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Quick-response Inputs
]

This section describes the quick-response inputs that can be used to read signals that
are shorter than the cycle time.

9-1 Quick-responselnputs..........c.iiiiiiiiiiiie it 9-2
9-1-1 OVBIVIBW. . o o e 9-2
9-1-2  Flowof Operation . .. .. ... 9-3
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9 Quick-response Inputs

9-1

Quick-response Inputs

9-1-1

Quick-response inputs can be used with any model of CP1E CPU Unit.

Overview

The quick-response inputs can read pulses with an ON time as short as 50 ps even if they are shorter
than the cycle time. Use the quick-response inputs to read signals shorter than the cycle time, such as

inputs from photomicrosensors.

Pulse signal from photomicrosensor
or other device

END
I/O refresh

—J

Can read ON signals
shorter than this time.

Cvele t I/O refresh
m
@ Built-in input 5 yce ame l
‘ | !! o
[ Input bit—T—‘L = =
B i i | X
— — Input bit — i !
© = ON for one scan
( 1 ’ in the next cycle
Cyclic tasks
(ladder programs)
Cycle time

The pulse widths of quick-response input signals must meet the following conditions.

50us min.50us min.
E———K—>

I LI L
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9 Quick-response Inputs

9-1-2 Flow of Operation

1 C PLC Setup

Input Tab Page of the PLC Setup using the CX-Program-
mer.

¢ The terminals 02 to 07 of CIO 0 can be used for quick-
response inputs. Bits CIO 0.02 to CIO 0.07 correspond to
terminals 02 to 07.

2 Read the status of CIO 0.02 to CIO 0.07 using the LD

Create ladder | Cyclic task or instruction or other instructions.
program interrupt task

) e Set IN2 to IN7 for quick-response inputs on the Built-in

@ Precautions for Correct Use

A built-in input cannot be used as a quick-response input if it is being used as a normal input,
interrupt input, or high-speed counter input. Refer to 8-3-3 Allocating Built-in Input Terminals for
details.

I PLC Setup

Click the Built-in Input Tab and select Quick in the interrupt input settings.

=3 PLC Settings - NewPLC1 i ] 3

Ele ©ptions Help

Input constant I Built-in 5 2320 Port I Serial Option Port Built-in [nput | Pulse Output 0 I Pulse Output 1 I Al
High Speed Counter 0————————————————————— ~High Speed Countes 1——————————
™ Use high speed countsr 0 [ Use high speed courter 1
Counting mode & Linsar mode € Cicular mode Counting mode & Linear mode € Cicular mode

Circular Max. Count |0 Circular Max. Count |0

Reset Z phase, software reset % Reset < phase, software reset ‘I
Input Setting | Differential phase input v Input Setting | Differential phase input 'I

r—~High Speed Counter 2 ~High Speed Counter 3
™ Use high speed counter 2 ™ Use high speed counter 3
Counting mode & Linsar mode € Cicular mode Counting mode & Linear mode € Cicular mode

Circular Max. Count |0 Circular Max. Count |0

Feset Saftware reset e Resst 'I
Input Setting | Increment pulse input | - Imput Setting 'I

i~ High Speed Counter 4 i~ High Speed Counter 5
[~ Use high speed counter 4 [~ Use high speed counter 5

sinduj asuodsal-}oInp -6

Counting mode &/ Litear made £ Cicular mods

Circular Max. Count |0
Rieset =
Input Setting hcd

Caunting made & Lirear mode £ Cireular mode:

Circular Max. Count IU
Reset 'I
Input Setting 'I

Interrupt Input

W2 |Mormal | iz [Momal | g [Memal | s ol =l ©

e [Nemal =] 7 [Momal o

-] °

Select Quick —{—(ETEmm—=") §

CPiEtD offine o

)

Built-in Input Tab Page ®

Quick-response input setting Corresponding bit address §
IN2 Select Quick for IN2 CIO 0.02
INg [ OIN7. CI0 0.03
IN4 CIO 0.04
IN5 ClO 0.05
IN6 ClO 0.06
IN7 ClO 0.07

Note The power supply must be restarted after the PLC Setup is transferred in order to validate the quick-
response input settings.
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9 Quick-response Inputs

I Quick-response Input Terminal

The following terminals can be used for quick-response inputs.

® Input Terminal Block on CPU Unit with 20 I/O Points

ick- input IN5: CIO 0.05
Quick-response inpu —|Quick-response input IN7: CIO 0.07
Quick-response input IN3: CIO 0.03

Upper Terminal Block

L1 [L2/N|COM| 01 [ 03 | 05 | 07 | 09 | 11
04 | 06 | 08 | 10

Quick-response input IN2: CIO 0.02
| P P }_ —{ Quick-response input IN6: CIO 0.06

|Quick-response input IN4: CIO 0.04|—

I Creating Ladder Programs

Pulse inputs shorter than the cycle time can be read in the CPU Unit I/O memory using normal instruc-
tions. Simply set the interrupt setting for the required input to Quick in the PLC Setup.

The status of CIO 0.02 to CIO 0.07 can be read using instructions such as the LD instruction.
Example: Setting IN2 to Quick in the PLC Setup Interrupt Settings.

Even if the signal that is input to terminal 02 on terminal block
OCH is shorter than the cycle time, the signal will be latched in
one cycle and the status will be stored in CIO 0.02.

0.02

e The minimum pulse width (ON time) that can be read for a quick-response input is 50 ps.
¢ The status of the input that is stored in the I/O memory for a short input will be cleared during the next

I/O refresh period.
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Interrupts
]

This section describes the interrupts that can be used with CP1E PLCs, including input
interrupts and scheduled interrupts.

10-1Interrupts . ... i e e e i 10-2
10-1-1  OVEBIVIBW o oo e e e e e e 10-2
10-2InputiInterrupts . . ... .o ittt it i i 10-3
10-2-1  OVEIVIEW . ..ottt e e e 10-3
10-2-2  Flow of Operation ... ... ...t e 10-4
10-2-3 Application Example . ......... . 10-7
10-3 ScheduledInterrupts ......... ...ttt it iiiaaaeeenns 10-10
10-3-1  OVEBIVIEW o oottt e e e 10-10
10-3-2  Flowof Operation . ....... ... e 10-11
10-4 Precautions for Using Interrupts . ..............cciviiiinnant. 10-13
10-4-1 Interrupt Task Priority and Order of Execution . ... ................... 10-13
10-4-2 Related Auxiliary Area Words and Bits . ............... .. ... .. .... 10-13
10-4-3 Duplicate Processingineach Task ............ ... .. ... ... ... .. .... 10-13
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10

Interrupts

10-1 Interrupts

10-1-1 Overview

10-2

CP1E CPU Units normally repeat processes in the following order: overseeing processes, program exe-
cution, 1/0O refreshing, peripheral servicing. During the program execution stage, cyclic tasks (ladder
programs) are executed.

The interrupt function, on the other hand, allows a specified condition to interrupt a cycle and execute a
specified program.

Interrupts can thus be used to perform high-speed processing that is not restricted by the cycle time.
The CP1E performs the following processing when an interrupt occurs.

(1)When an interrupt occurs, execution of the ladder programs in cyclic tasks is interrupted.

(2)The ladder program in the interrupt task is executed.

(3)When the interrupt task is finished, the ladder program that was being executed is returned to.

. (2)Interrupt task executed
Cyclic tasks | add
adder program
(ladder programs) (1)Interrupt occurs prog
—
Cycle G— &_
END (3)When the interrupt task is finished,
I/O refreshing the ladder diagram that was being
' executed is returned to.

I Interrupt Factors and Types of Interrupts

Interrupts are classified by the interrupt factor. There are the following three types of interrupts.

e Changes in status of built-in inputs on the CPU Unit — Input Interrupts in Page 10-3

¢ Specified intervals measured by internal timers — Scheduled Interrupts in Page 10-10

¢ PVs of high-speed counter — High-speed Counter Interrupts in Page 11-12
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10 Interrupts

10-2 Input Interrupts

Input interrupts can be used with any model of CP1E CPU Unit.
10-2-1 Overview

A corresponding interrupt task can be executed when a built-in input on the CPU Unit turns ON or turns

OFF.
Interrupt input & ©
5 Built-in input 5
o =
o S
ﬁ Interrupt input bit turns ON or OFF
Interrupt task
Cyclic tasks
(ladder programs) Interrupt occurs Ladder program
Cycle —
— &-
END
I/O refreshing

Condition for e

accepting interrupt
Example: CIO 0.02 .EI £

i i A
(|nterrupt input IN2) MSKS instruction

executed to enable

sydnaiau) induj g-01

the interrupt : i
P Processing J Processing
Cyclic task execution |nterrupted | Cyclic task execution I Interrupted I:
Interrupt task Interrupt task
2 executed 2 executed

The pulse widths of interrupt input signals must meet the following conditions.

50us min.50us min.
ya AN AN

A v /_|

MOIAIBAD 1-2-01
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10 Interrupts

10-2-2 Flow of Operation

1 (

e Set IN2 to IN7 for interrupt inputs on the Built-in Input
) Tab Page of the PLC Setup using the CX-Programmer.
e Terminals 02 to 07 on the CIO 0 terminal block can be
used for interrupt inputs. Bits CIO 0.02 to CIO 0.07 cor-
respond to terminals 02 to 07.

PLC Setup

2 Write the program in the interrupt task. Interrupt tasks 2 to

Interrupt task 7 correspond to interrupt inputs 2 to 7.

Create
ladder
program

¢ Specify whether the interrupt is executed when the input
turns ON or when it turns OFF in the MSKS instruction.
Set Nto 112 to 117 in the MSKS instruction.

¢ Enable input interrupts in the MSKS instruction. Set N to
102 to 107 in the MSKS instruction.

Execute MSKS
instruction in a
cyclic task

[B Precautions for Correct Use

A built-in input cannot be used as a normal input, high-speed counter input, or quick-response
input if it is being used as an interrupt input. Refer to 8-3-3 Allocating Built-in Input Terminals for
details.

I PLC Setup

Click the Built-in Input Tab and select Interrupt in the interrupt intput settings.

72 PLC Settings - NewPLC1 =15x]
Eile Options Help
4>

Inpuit corstant | Builtin A5 2320 Pnrtl Serial Option Port Builtin lnput | Pulse Output 0 | Pulse Output 1 |
High Speed Counter 0——————————————————————— ~ High Speed Counter 1

[ Use high speed counter 0
Counting made 7= Linzar mode € Ciioular made
Circular Max. Count |0

Reseat IZ phase, software reset | -

Input Setting IDifferentia\ phase input v

I Use high speed courter 1
Counting mode '/ Linear made £ Circular mode:
Circular Max. Count |0

Feset 2 phase, software resst .

r—High Speed Counter 2
[ Use high speed counter 2
Counting mode 1% Linzar mode € Ciicular mode

Circular Max, Count [0

Reseat ISUﬂwars reset | -

Input Setting I\ncrsmenl pulse input |~

Input Setting | Differential phase input 'I

~High Speed Counter 3
[ Use high speed courter 3
Counting mode & Linear mode € Ciular mode
Circular Max. Count |0

Feset

:I'
Input Setting 'I

i High Speed Caunter 4
™ Use high speed counter 4
Counting mode 1% Lirear mode € Cicular mods

Circular Max, Count |0

~High Speed Counter 5§
™ Use high speed counter 5
Caunting made & Linear mode £ Circular mode:

Circular Max. Count IU

Feset hd Feset 'I
Input Setting I hcd Input Setting ‘I
— Intenupt Input
M2 INmmaI j M3 INnrmaI j N4 INnrmaI j INE INnrma\ j
IMNE INolmaI j N7 INormaI j
Select Interrupt ——
|
CPLE-M40  |Offling

10-4
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10 Interrupts

Built-in Input Tab Page

Interrupt input settings Cor.responding . il
bit address interrupt task
IN2 Select Interrupt for CIlO 0.02 2
INg | IN2toIN7. CI0 0.03 3
IN4 ClO 0.04 4
IN5 ClO 0.05 5
IN6 CIlO 0.06 6
IN7 ClO 0.07 7

Note The power supply must be restarted after the PLC Setup is transferred in order to enable the interrupt input
settings.

I Assigning Interrupt Input Terminals

The following input terminals can be used for interrupt inputs. These terminals correspond to CIO 0.02
to CIO 0.07 in 1/O memory.

® Input Terminal Block on CPU Unit with 20 I/0 Points

Interrupt input IN5: CIO 0.05 -
Interrupt input IN7: CIO 0.07

Interrupt input IN3: CIO 0.03

Upper Terminal Block

L1 |L2/N|COM| 01 | 03 | 05 | 07 | 09 | 11

DC Power Supply

L] - Co'ﬂ NC | @ |oo|o2|04]|06]o08]| 10
’ ———— A A

NG @ ClO0

J |Interrupt input IN2: CIO 0.02 l— Interrupt input ING: CIO 0.06

| Interrupt input IN4: CIO 0.04 l—

I Writing the Ladder Program

e Writing the Interrupt Task’s Ladder Program

Create ladder programs for interrupt tasks 2 to 7, which are executed for the corresponding interrupt
inputs. Right-click a program in the CX-Programmer and select Properties. Select interrupt tasks 2
to 7 in the Task Type Field of the Program Properties Dialog Box.

sydnaiau) induj g-01

Unaszigned

w Cyclic Task

Interrupt Tazk 00

Interpt Tazk 01 (Interval Timer)
Size: Intermupt Task 02 [Built-in Input 2]
Interupt Tazk 03 [Builk-in lnput 3] —
Interrupt Tazk 04 [Buil-in lnput 4]
Interpt Tazk 05 [Buil-in Input &)
Interupt Tazk 06 [Built-in Input 6]
Interrupt Tazk 07 [Built-in lnput 7) -

Program Properlies [ #l
-Wl General ID::mmentsI 5
N
o
Hame; INEWF‘ngran‘Q -
g
Tazk bype: IUnassigned j o
]
<
@
L
=
=}
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10-6

Interrupts

® Execute MSKS Instruction in a Cyclic Task
Execute the MSKS instruction from the ladder program in a cyclic task to use input interrupts.

MSKS has the following two functions and two of this instruction are normally used in combination.

(1)Specifying whether to detect ON or OFF signals.

(2)Enabling input interrupts.

Execution condition

---- (1)Specifies creating an interrupt when
the input turns OFF or when it turns
ON.

---- (2)Enables input interrupts.

The MSKS instruction must be executed only once to make the settings, so in general execute
MSKS in just one cycle using the upwardly differentiated variation of the instruction.

The first MSKS instruction can be omitted. If it is omitted, an interrupt will be created when the input
turns ON by default.

® Specifying MSKS Operands (N and C)
(1)Specifying to Detect ON or OFF Input Signals

PLC Setup on | Interrupt Operand N Operand C
Terminal : Colr)l_'::szznd- Built-in Input task Specifying to
ing bit address i ifi
9 Tab Page number | Interrupt identifier detect ON or OFF
02 on CIO 0 termi- Cl0 0.02 Interrupt input 2 112 #0000:
nal block IN2 Detect ON
03 on CIO 0 termi- CIO 0.03 Interrupt input 3 113 #0001:
nal block IN3 Detect OFF
04 on CIO 0 termi- ClO 0.04 Interrupt input 4 114
nal block IN4
05 on CIO 0 termi- ClO 0.05 Interrupt input 5 115
nal block IN5
06 on CIO 0 termi- CIO 0.06 Interrupt input 6 116
nal block IN6
07 on CIO 0 termi- CIO 0.07 Interrupt input 7 117
nal block IN7
(2)Enabling the Input Interrupt
: Correspond- PL(:‘. S_etup on | Interrupt Operand N Operand C
Terminal : . Built-in Input task . . .

ing bit address Tab number | Interrupt identifier |  Enable/Disable
02 on CIO 0 termi- CIO 0.02 Interrupt input 2 102 #0000:
nal block IN2 Enable interrupt
03 on CIO 0 termi- CIO 0.03 Interrupt input 3 103 #0001:
nal block IN3 Disable interrupt
04 on CIO 0 termi- ClO 0.04 Interrupt input 4 104
nal block IN4
05 on CIO 0 termi- CIO 0.05 Interrupt input 5 105
nal block IN5
06 on CIO 0 termi- CIO 0.06 Interrupt input 6 106
nal block IN6
07 on CIO 0 termi- CIO 0.07 Interrupt input 7 107
nal block IN7
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10 Interrupts

e Example
(1)Specifying Detecting ON or OFF Input Signals
. For interrupt input IN2: Specify 112.
Cyclic task // Specifies an interrupt when the input turns ON.
— MSKS/A/ (2)Enabling Input Interrupt CIO 0.02 turns ON
112¢ For interrupt input IN2: Specify 102.
#0000 /N Enables Input interrupt. Built-in input terminal
The specified input interrupt (here, IN2) is
MSKS, / enabled when the MSKS instruction is executed.‘ ‘ ‘ ’01 ‘ O%‘ 07 ‘ 09 ‘ 11 ‘
102 » | | [oo]o2[04]06]08]10]
#0000 cIo
Interrupt 0
H—1_H
__________ |
F——"0—
B Interrupt task 2
END —
O
END

10-2-3 Application Example

In this example, bent parts are detected in a moving workpiece, such as an IC component. When the
sensor input (terminal 02 on terminal block 0CH = CIO 0.02) changes from OFF to ON, the interrupt
task is executed.

O

Interrupt task Interrupt task
execution execution

Sensor input (interrupt input 2) I_I
Sensor input (interrupt)  CIO 0.02 Interrupt task
execution

Workpiece .
Sensor input

! €10 0.00

Sensor input
Sensor input 1 ClO 0.01
Sensor input 2 Sensor input
Cl0 0.03

Reset input
ClO 0.04

Sensor input 3

-t

TR

T T T EETY_H

OK output
CIO 100.00

NG output 1
CIO 100.01

1 |
1 1
1 1
i H ' :
] 1 l—l 1
NG output 2 I : , '
1 1
i i i
| [}
T T
] [}
] [}

e B SR o

T T B

sydnaiau) induj g-01

ClO 100.02

NG output 3
ClO 100.03

NG output 4
CIO 100.04

ojdwex3 uoneolddy ¢-2-01
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10 Interrupts

1 PLC Setup

Set IN2 to Interrupt in the interrupt input settings on the Built-in Input Tab Page.

2 Connecting Interrupt Input Terminals

Terminal 2 on terminal block OCH is interrupt input IN2.

Interrupt task 2 corresponds to interrupt input 2.

Interrupt input (sensor input):

Sensor input 3: CIO 0.03 CIO 0.02
Sensor input 2: CIO 0.01 Reset input: CIO 0.04
Sensor input 1: CIO 0.00 =
@
] I T
b |
1 [en] oo ‘\‘\‘\!'\;I
lo] - .
. W O
OK output: CIO 100.00 — NG output 2: CIO 100.04
NG output 1: CIO 100.01 « » NG output 3: CIO 100.03

———— NG output 4: CIO 100.02
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10 Interrupts

® Programming Example

Cyclic Task
P_On
N
112 |Interruptinput 2 The MSKS instruction is used
#0 Specifies executing to specify an interrupt when the
interrupt when input input turns ON and then it is
turns ON. used to unmask the input
MSKS interrupt.
102 Interrupt input 2
#0 Unmasks the input
interrupt.
100.02
SET
NG output sensor input 1 100.01
100.03
| |
|
NG output sensor input 2
100.04
| |
|
NG output sensor input 3
0.04
| 4]
RSET
11
Reset input 100.00
RSET
100.01
RSET
100.02
>
RSET )
5
100.03 -g
5
RSET F—'f
100.04 'E..
(7]

Interrupt Task 2

0.02

0.00 IO.O1I |
I I | | I_ SET | OK output

o

Sensorinput 1 Sensor input 2 Sensor input 3| 100.00 c'P.:

I0.00 %ZD

[/1| SET | NG output 2 g‘

Sensor input 1 100.02 | Sensorinput 1 5

0.01 gl

/1 ST s
Sensor input 2 100.03

0.02

SET | NG output 4
! Sensor input 3
100.04 P

Sensor input 3
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10 Interrupts

10-3 Scheduled Interrupts

Scheduled interrupts can be used with any model of CP1E CPU Unit.
10-3-1 Overview

Scheduled interrupts can be used to execute interrupt tasks at fixed time intervals measured by the
CPU Unit’s internal timer.

@ 0

o = = 0

Minimum interval: 1 ms

i Specified interval
Interrupt task
Cyclic tasks v e
(ladder programs) Interrupt occurs adaer program
Cycle —
—&
END
I/O refresh

Condition for '
accepting interrupts T
A

| . .
MSKS instruction executed gepedyled Interrupt Interval =
| to set the scheduled 0.5 ms (example)
| interrupt interval '
|

; 1ms i ims | ims :
Internal timer i >e ><
i i i
Cyelic task i Execution Cyclic task | Execution Cyclic task |Execution
yclic task execution interrupted | execution  linterrupted| execution  Jinterrupted
} } y
Executing Executing Executing
scheduled scheduled scheduled
interrupt interrupt interrupt
task 1 task 1 task 1
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10 Interrupts

10-3-2 Flow of Operation

Interrupt task W Write the program for the corresponding interrupt task 1 (fixed).

Create
ladder Execute MSKS Use MSKS to specify the scheduled interrupt interval.
program | instruction in a cyclic The setting can be 1 ms or longer.

task Set N to 4 or 14 in the MSKS instruction.

I Writing the Ladder Program

® Writing the Interrupt Task Program

Create the program for interrupt task 1, which is executed for the scheduled interrupt. Right-click a
program in the CX-Programmer and select Properties. Select Interrupt Tasks 01 (scheduled inter-
rupt) in Task Type Field of the Program Properties Dialog Box.

Program Properties |

ﬂl General | Eu:ummentsl

Harne: INewPrugramE

T ask type: ILlnassigned j

Unazzigned
v Cyclic Task

Interrupt Tazk 00

Interrupt Tazk 07 [Intereal Timer)
Size: Inkerrupt Tagk 02 [Built-in nput 2]
Interrupt Tazk 03 [Built-in nput 3] =
Interrupt Tazk 04 [Built-in Input 4]
Interrupt T azk 05 [Buil-in nput 5]
Interrupt T azk 06 [Built-in Input B]
Interrupt Tazk 07 [Built-in Input 7) -

sydn.ueiu| pajnpayas -0}

® Execute MSKS in a Cyclic Task

The MSKS instruction must be executed from the ladder program in a cyclic task in order to use
scheduled interrupts.

Execution condition

! ! @MSKS
N F---- Specifies scheduled interrupt (interrupt task 1)
cC F---- Sets the scheduled interrupt interval and starts timing

The MSKS instruction must be executed only once to make the settings, so in general execute
MSKS in just one cycle using the upwardly differentiated variation of the instruction.

uonesadQ Jo mol4 Z-g-01
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10 Interrupts

Specifying MSKS Operands (N and C)

MSKS Operands
MSKS Operands
N C
Interrupt number Scheduled interrupt interval

Scheduled interrupt (interrupt 0 decimal: Disable interrupt (stop internal timer)

task 1)* 10 to 9,999 decimal:Enable interrupt (Reset internal timer
14: Reset and restart and then start timer with interrupt interval between 1.0

4: Reset and restart and 999.9 ms)

* Either is reset.

Example

Scheduled Interrupt Time Unit
/ Scheduled interrupt

/1ms

Cyclic tasks

L wisks
4 &
&10

N

In intervals of 1 ms

Interrupt I
<

AF——O0— "

Interrupt task 1

END ]
T 0

END

|17| Precautions for Correct Use

* Set a scheduled interrupt interval is longer than the time required to execute the correspond-
ing interrupt task.

e If you shorten the scheduled interrupt interval and increase the execution frequency of the
scheduled interrupt task, the cycle time will increase, and this will affect the execution timing of
cyclic tasks.

e If an interrupt task is being executed for another interrupt (input interrupt or high-speed
counter interrupt) when the scheduled interrupt occurs, the scheduled interrupt will not be exe-
cuted until the other interrupt task had been completed.

Even in this case, measurement of internal timer is continually executed in parallel, so the exe-
cution of scheduled interrupt tasks will not be delayed.

e Scheduled interrupt interval cannot be changed during the startup of scheduled interrupt.
Change the interval after the scheduled interrupt has stopped.
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10 Interrupts

10-4 Precautions for Using Interrupts

10-4-1 Interrupt Task Priority and Order of Execution

The priority of interrupt tasks is the same order for input interrupts, scheduled interrupts and high-speed
counter interrupts. Therefore, if interrupt task A (an input interrupt, for example) is being executed when
interrupt task B (a scheduled interrupt, for example) occurs, task A execution will not be interrupted.
Task B execution will be started when task A had been completed.

For example, if an interrupt task is being executed for another interrupt (input interrupt or high-speed
counter interrupt) when a scheduled interrupt occurs, the scheduled interrupt will not be executed until
execution of the other interrupt task had been completed. Even in this case, internal timer is continually
measured in parallel, so the execution of the scheduled interrupt task will not be delayed.

10-4-2 Related Auxiliary Area Words and Bits

When the processing time of an interrupt task exceeds 0.1ms, the processing time of the interrupt task
and the task number of the interrupt with the maximum processing time can be found in the Auxiliary
Area. The actual processing time can also be checked.

Name Addresses Description

Maximum A440 Contains the maximum interrupt task processing time in units of 0.1 ms.

Interrupt Task This value is cleared at the start of operation.

Processing Time

Interrupt Task A441 Contains the task number of the interrupt task with the maximum processing

With Maximum time. Here, #8000 to #80FF correspond to tasks 0 to 15 (00 to FF hex).

Processing Time A441.15 will turn ON when the first interrupt occurs after the start of operation.
The maximum processing time for subsequent interrupt tasks will be stored in
the rightmost digit in hexadecimal. This value is cleared at the start of opera-
tion.

10-4-3 Duplicate Processing in each Task

Observe the following precautions, if a word address in I/O memory is manipulated by instructions both

in a cyclic task and an interrupt task.

e [f the interrupt task overwrites an 1/O memory address used by one of the interrupted instruction’s
operands, the data may be overwritten when the saved data is restored when processing returns to
the cyclic task.

¢ To prevent certain instructions from being interrupted during processing, insert the DI or El instruction
just before and after the instructions, using the DI or El instruction before the instructions to disable
interrupts and the DI or El instruction after the instructions to enable interrupts again.

sidnaiaju) Buisn 1oy suonnesald v-01L

@ Additional Information

Normally, if an interrupt occurs, execution of the cyclic task will be interrupted immediately, even
during execution of an instruction in the cyclic task, and the partially processed data is saved.
After the interrupt task had been completed, the cyclic task restarts with the data saved before
the interrupt processing.

uonnoax3 4o J8pI0
pue Ajioud ysel dnusw L-4-01
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High-speed Counters
]

This section describes the high-speed counter inputs, high-speed counter interrupts,

and the frequency measurement function.

8 B 0 T T
11-1-1 OVerview .. ...
11-1-2 Flowof Operation ............ ... ... .o ..
11-1-3  Specifications .. ........ ...

11-2 High-speed Counterlnputs ......................
11-2-1  Pulse Input Methods Settings ...................
11-2-2 Counting Ranges Settings . .....................
11-2-3 ResetMethods . ......... ... ... ... ... ... .. ...

11-2-4 Readingthe PresentValue ............ ... ... .. .. .. ... .. .. ...,
11-2-5 Frequency Measurement . . . ... .
11-3 High-speed Counterinterrupts ............. ..o,
11-3-1 OVerview . .. ...
11-3-2 Present Value Comparison .............. ...
11-3-3 High-speed Counter Interrupt Instruction

11-4 Related Auxiliary Area Bits and Words
11-5 Application Example ............ciiiiiiiii it it iia s
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11 High-speed Counters

11-1 Overview

High-speed counters can be used with any model of CP1E CPU Unit.

11-1-1 Overview

|mmmmm————
Encoder ﬁ: Count » High-speed counter PV or using PRV instruction)
! input H (stored in Auxiliary Area) - Reading frequency (using PRV instruction)
- Phase AlphaseB | =======s- !
- Up/down pulse inputs * Read PRV
- Reset input (phase Z)

Etc.

High-speed counters are used to measure high-speed pulse input signals that cannot be measured by
counter (CNT) instructions.

® Applications

* Detecting the position or length of a workpiece with an input from an incremental rotary encoder.

* Measuring the speed of a workpiece from its position data using frequency measurement and
rotational speed conversion.

¢ High-speed processing according to the workpiece’s position data.

The present value of the high-speed counter is stored in the Auxiliary Area and can be used as posi-
tion data. When it reaches preset values, interrupts can be generated. The count can be started and
stopped. Depending on the instruction, the frequency (speed) can be read from the present value of
the high-speed counter.

Changes to PV

{

- Reading PV (from Auxiliary Area

High-speed counter PV comparison

Target value comparison

Range comparison for # Interrupt task
upper and lower limits

1Settings

- Setting target values or range upper/lower
limits and starting comparison, specifying
interrupt task to be started

,_‘ 1 cmL

\_/_
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11 High-speed Counters

11-1-2 Flow of Operation

1 ¢ Enable the required high-speed counters.
( PLC Setup ) ¢ Select the Use high speed counter Check Box for high-

speed counters 0 to 5. Set the input setting, counting
mode and reset method on the Built-in Input Tab Page of
the PLC Setup using the CX-Programmer.

e Terminals 00 to 06 on the CIO 0 terminal block can be
used for high-speed counters. High-speed counters 0 to
5 correspond to terminals 00 to 06.

* Read the PV from Auxiliary Area or by executing a PRV
instruction.
e Execute a PRV instruction.

2

Create Read counter PV

A
)

program | Read counter frequency

M Precautions for Correct Use

A built-in input cannot be used as a normal input, interrupt input, or quick-response input if it is
being used as a high-speed counter input. Refer to 8-3-3 Allocating Built-in Input Terminals for

details.

I PLC Setup

Click the Built-in Input Tab and select the Use high speed counter Check Box for high-speed counters
0 to 5. Set the counting mode, reset method, and input setting.

73 PLC Settings - NewPLC1 o [l 3

Fil=  Options  Help

Startup/CPU Settings | Timings | Input constant | Builkin R5232C Port | Serial Option Port Builkin Input |Pu\f Al

i High Speed Counter0-————————— | High Speed Counter 1
¥ Use high speed counter 0 [~ Use high speed counter 1
Counting mode & Linear mode © Circular mode Counting mode & Linear mode € Ciicular mode
Circular Max, Count IU Circular Max. Count |0

Feset 2 phase, software reset hd Fesst |Z phase, software resst 'I
Input Setting | Differential phase input - Input Setting IDifFerenliaI phase input 'I

—High Speed Counter 2———————————————————— [~ High Speed Counter 3
™| Use high speed counter 2 = Wse high speed counter 3
Counting mode & Linear mode € Circular mode Counting mode & Linear mode £ Circular mode
Circular Ma, Count IU Circular Max. Count |0

Ressat Software reset E Resst I 'I
Input Setting | Increment pulse input | Imput Setting I 'I

—High Speed Counter 4 ———————————————————— [~ High Speed Counter §
I Use high speed counter 4 [ Use high speed counter 5
Counting mods % Linear made 7 Cirzular mods Counting mode & Linear mode £ Cireular meds
Circular Max, Count IU Circular Max. Count |0

Reszet s Reszet I 'I
Input Setting = Input Setting I 'I

i Intermupt [nput
Iz | Homal j |N3|No|ma\ j |N4|Normal j |N5|Normal j

(|N5 Morrmal j )|N7 Ianma\ j

CPIE-M40  (Offline
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11 High-speed Counters
Built-in Input Tab Page
ltem Setting
Use high Use high-speed Select Use high speed counter for each counter to be used.
speed counter
:;o;nter 0 [ Counting Mode Select Linear mode or Circular mode.
(0]
Circular Max. Count | If circular mode is selected, set the maximum ring count.
(maximum ring count) | 0 to 4,294,967,295 decimal
Reset * Phase Z and software reset
* Software reset*
¢ Phase Z and software reset (continue comparing)
¢ Software reset (continue comparing)*
Input Setting ¢ Differential phase inputs (4x)
¢ Pulse + direction inputs
e Up/down pulse inputs
¢ Increment pulse input
* Only a software reset can be used if an increment pulse input is specified.
Note The power supply must be restarted after the PLC Setup is transferred in order to enable the high-speed
counter settings.
I Determining High-speed Counter
® Pulse Input Method and High-speed Counter Input Terminals
The following input terminals can be used for high-speed counters with the pulse input method.
Input terminal block Pulse input method (Counting mode) Other functions that cannot be used at the same time
Terminal Differential phase Pulse/ Quick- P
. Increment : N . Interrupt Origin searches for
l?;%zll( Terminal pulse input x4 o? #'?lﬁlown dlﬁgﬂgn Normal input input re.;g;lnse pulse outputs 0 and 1
Cloo 00  |High-speed |High-speed High-speed |Normal input 0 - - -
Counter 0, Counter 0, phase A |Counter 0,
increment or up input pulse input
input
01 High-speed  |High-speed High-speed |Normal input 1 - - -
Counter 1, Counter 0, phase B |Counter 1,
increment or down input pulse input
input
02 High-speed High-speed High-speed |Normal input 2 |Interrupt input 2 | Quick- -
Counter 2, Counter 1, phase A | Counter 0, response
increment or up input direction input 2
input
03 - High-speed High-speed [Normal input 3 |Interrupt input 3 | Quick- -
Counter 1, phase B | Counter 1, response
or down input direction input 3
04 High-speed High-speed High-speed |Normal input 4 |Interrupt input 4 | Quick- -
Counter 3, Counter 0, phase Z | Counter 0, response
increment or reset input reset input input 4
input
05 High-speed High-speed High-speed [Normal input 5 |Interrupt input 5| Quick- -
Counter 4, Counter 1, phase Z | Counter 1, response
increment or reset input reset input input 5
input
06 High-speed - - Normal input 6 | Interrupt input 6 | Quick- Pulse 0:
Counter 5, response Origin input signal
increment input 6
input
07 - - - Normal input 7 | Interrupt input 7 | Quick- Pulse 1:
response Origin input signal
input 7
Note 1 The same pulse input must be used for high-speed counter 0 and high-speed counter 1.
2 High-speed counter 2 cannot be used if the input setting of high-speed counter 0 or high-speed counter 1
is set for differential phase inputs (4x), pulse + direction inputs, or up/down pulse inputs.
114 CP1E CPU Unit Software User’s Manual(W480)



11 High-speed Counters

® Wiring Example for High-speed Counter Input Terminals

Using a 24-VDC Open-collector Encoder

The following example shows the connections of an encoder with phase-A, phase-B, and phase-Z
inputs to high-speed counter 0.

MBIAIBAQ |-L1

CP1E CPU Unit
(Differential Phase Input Mode)

Black Phase A .00 .
Encoder (High-speed counter 0: Phase A 0 V)

(power supply: 24 VDC) {Vhite Phase B 0.01

(High-speed counter 0: Phase B 0 V)

= range Phase Z 4
- (High-speed counter 0: Phase Z 0 V)
Example: E6B2-CWZ6C
NPN open-collector output Brown+Vee oo (COM 24V)
lue OV(COM)

24 VDC power supply
ov
+24V

uopesadQ Jo mol4 g-|-11

(Do not use the same 1/0O power supply as other equipment.)

Power provided = 0V Power supply
Encoder v v @Y 24V oV
——O0—0
Shielded twisted-pair cable

et CP1E CPU Unit

1A i
Phase A<— PO N 0.00 .
— N L—»AM—

A

0.01

I
Phase B<+—

A
Tﬁl
:

0.04

;
Tﬁl
:

com[
J Writing the Ladder Program
Execution Program Reference

Generating interrupts for the Specify interrupt tasks with CTBL 11-3 High-speed
high-speed counter PV (num- | instructions. Counter Interrupts
ber of pulses) and perform
high-speed processing.
Reading the high-speed Read the high-speed counter PV from | 11-2-4 Reading the
counter PV (number of the Auxiliary Area and convert it to Present Value
pulses). position or length data using instruc-

tions or measure the length using con-

mparison instructions such as =, >,

and <.
Reading the high-speed Execute a PRV instruction. 11-2-5 Frequency
counter frequency (speed). Measurement

CP1E CPU Unit Software User’s Manual(W480) 11-5
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High-speed Counters

11-1-3 Specifications

11-6

Item Description
Pulse input method Increment pulse | Differentialphase | Up/down pulse Pulse + direc-
(Counting mode) inputs inputs (x4) inputs tion inputs
Input signal Increment Phase-A Up pulse Pulse
- Phase-B Down pulse Direction
- Phase-Z Reset Reset
Frequency and | N-type CPU Unit | 100 kHz: 50 kHz: 100 kHz: 100 kHz:
number of high- 2 counters, 1 counter, 1 counter, 2 counters
speed counters 10 kHz: 5 kHz: 1 counter | 10 kHz: 1 counter
4 counters
E-type CPU Unit | 10 kHz: 5 kHz: 10 kHz: 10 kHz:
6 counters 2 counters 2 counters 2 counters

Counting mode

Linear mode or circular (ring) mode

Count values

Linear mode: 8000 0000 to 7FFF FFFF hex
Ring Mode: 0000 0000 to Ring SV

High-speed counter PV storage
locations

High-speed counter 0: A271 (upper 4 digits) and A270 (lower 4 digits)
High-speed counter 1: A273 (upper 4 digits) and A272 (lower 4 digits)
High-speed counter 2: A317 (upper 4 digits) and A316 (lower 4 digits)
)
)

High-speed counter 4: A323 (upper 4 digits) and A322 (lower 4 digits)

(
(
High-speed counter 3: A319 (upper 4 digits) and A318 (lower 4 digits)
(
(

High-speed counter 5: A325 (upper 4 digits) and A324 (lower 4 digits)

The PVs are refreshed in the overseeing processes at the start of each
cycle. Use PRV to read the most recent PVs.

Data format: 8 digit hexadecimal
¢ Range in linear mode: 8000 0000 to 7FFF FFFF hex
* Range in Ring Mode: 0000 0000 to Ring SV (Circular Max. Count)

Control method | Target value

comparison

Up to 6 target values and corresponding interrupt task numbers can be

registered.

Range compari-
son

Up to 6 ranges can be registered, with a separate upper limit, lower limit,
and interrupt task number for each range.

Counter reset method

* Phase-Z + Software reset

The high-speed counter is reset when the phase-Z signal goes ON while
the Reset Bit (A531.00 to A531.05) is ON. (Phase Z cannot be used for
the increment pulse.)

¢ Software reset
The high-speed counter is reset when the Reset Bit (A531.00 to
A531.05) is turned ON.

Operation can be set to stop or continue the comparison operation when
the high-speed counter is reset.

CP1E CPU Unit Software User’s Manual(W480)



11 High-speed Counters

11-2 High-speed Counter Inputs

11-2-1 Pulse Input Methods Settings

There are four pulse input methods for high-speed counters.
¢ Increment pulse input

¢ Differential phase input (4x)

e Up/Down pulse input

¢ Pulse+direction input

I Increment Pulse Input

The Increment Pulse Input counts signals on a single-phase pulse input. Only incrementing the count is
possible in this mode.

Conditions for Incrementing
the Count

e TS AP L LS L Cruse Tooumaue

OFF—ON | Increment

ON No change
[ o JiJe]s]a]s]e]7] s [o o] ]n]a]u]1s]ns] ON-OFF | No change
OFF No change

- Only rising edges are counted.

I Differential Phase Input (4x)

The Differential Phase Input uses two phase signals (phase A and phase B) and increments/decre-
ments the count according to the status of Differential Phase (4x).

Conditions for Incrementing/
Decrementing the Count

4
Phase A M | :: % I , , , y :: Phase A |Phase B_| Count value
A l

Ab - OFF—ON | OFF Increment
F l l l ;! ON OFF—ON | Increment
o ON-OFF | ON Increment
OFF ON—OFF | Increment
8|7|6|5|4|3|2| 1 |2|3|4|5|6|7|8| OFF OFF—-0ON | Decrement
OFF—ON | ON Decrement
ON ON—OFF | Decrement
ON—OFF | OFF Decrement

Phase B

|‘

N
w
©
pry
o

11 12 [11[10

©
I

x4 | 0 AEGEE

I Up/Down Pulse Input

The Up/Down Pulse Input uses two signals, an increment pulse and a decrement pulse.

Conditions for Incrementing/
Decrementing the Count

Increment | I | | | ,l, I 1 | ], Decrement | Increment | Count value
pulse pulse pulse

f f f f f f f f OFF—ON OFF Decrement

Decrement ON OFF-ON Increment

pulse ON—OFF ON No change

[of+JaJsfefsfe]7] 8 r]e[sf[afafaf[r]o] OF e

OFF OFF—ON Increment

OFF—ON ON Decrement

ON ON—OFF No change

ON—OFF OFF No change

- The count is incremented for each increment
pulse and decremented for each decrement
pulse.

- Only rising edges are counted.

CP1E CPU Unit Software User’s Manual(W480) 11-7
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11 High-speed Counters

I Pulse + Direction Input

The Pulse + Direction Input uses a direction signal and a pulse signal. The count is incremented or dec-
remented depending on the status (ON or OFF) of the direction signal.

Conditions for Incrementing/
Decrementing the Count

N OFF—ON | OFF No change
Direction | ON OFF—ON | Increment
ON—OFF |[ON No change
[o]1J2]s]a[s[e]7] & [7]e][s]af[a]a]1]o0o] TOF [ONSOFF| Nochange
OFF OFF—-ON | Decrement
OFF—>ON [ON No change
ON ON—OFF | No change
ON-OFF | OFF No change
- The count is incremented when the
direction signal is ON and
decremented when it is OFF.
- Only rising edges are counted.

@ Additional Information

The count of a high-speed counter can be monitored to see if it is currently being incremented or
decremented. The count in the current cycle is compared with the count in the previous cycle to
determine if it is being incremented or decremented.

The results are reflected in the High-speed Counter Count Direction Flags.

Address of High-speed
Counter Count Direction Flag

High-speed counter 0 A274.10
High-speed counter 1 A275.10
High-speed counter 2 A320.10
High-speed counter 3 A321.10
High-speed counter 4 A326.10
High-speed counter 5 A327.10

High-speed counter

11-2-2 Counting Ranges Settings

The following counting modes can be selected for high-speed counters: Linear Mode that counts in a
fixed range and Circular (Ring) Mode that counts in a set range of any maximum value.

I Linear Mode

Input pulses can be counted in the range between the lower limit and upper limit values. If the pulse
count goes beyond the lower/upper limit, an underflow/overflow will occur and counting will stop.

¢ Increment Mode

0 4294967295

(|0000°0 Hex) (FFFFFFFF Hex)

| L
PV overflow

e Up/Down Mode

-2147483648 0 +2147483647
(80000000 Hex) (0000000|0 Hex) (7FFFFF|FF Hex)
PV underflow PV overflow

11-8 CP1E CPU Unit Software User’s Manual(W480)



11 High-speed Counters

I Circular (Ring) Mode

Input pulses are counted in a loop within the set range.

e If the count is incremented from the maximum ring count, the count will be reset to 0 automatically
and incrementing will continue.

¢ |f the count is decremented from 0, the count will be set to the maximum ring count automatically and
decrementing will continue.

sinduj J8juno) paads-ybiH g-11

Consequently, underflows and overflows cannot occur when Ring Mode is used.

Count value 4

271

Maximum ring
count

SPOUIBIN 1888y €-2-L I

® Maximum Ring Count

Use the PLC Setup to set the maximum ring count (Circular Max. Count), which is the maximum
value of the input pulse counting range. The maximum ring count can be set to any value between
0000 0001 and FFFF FFFF hex (1 to 4,294,967,295 decimal).

m Precautions for Correct Use

e There are no negative values in Ring Mode.

¢ |f the maximum ring count is set to 0 in the PLC Setup, the counter will operate with a maxi-
mum ring count of FFFF FFFF hex.

11-2-3 Reset Methods

It is called reset that a high-speed counter’s PV is set to 0.

There are two reset methods
* Phase-Z signal + software reset
e software reset

I Phase-Z Signal + Software Reset

The high-speed counter’'s PV is reset when the phase-Z signal (reset input) goes from OFF to ON while
the corresponding High-speed Counter Reset Bit (A531.00 to A531.05) is ON.

The CPU Unit recognizes the ON status of the High-speed Counter Reset Bit only at the beginning of
the PLC cycle during the overseeing processes. Consequently, when the Reset Bit is turned ON in the
ladder program, the phase-Z signal does not become effective until the next PLC cycle.

One cycle
-+

1
[ 1
T

I

1

i

1
Phase Z —\:—F

1

1

gl
I
Resetbit _____| ] LHJ [

| S
PV not PVreset PV reset PV reset PV not reset PV reset
reset

Note The phase-Z signal cannot be used if an incremental counter is specified. Only a software reset can be used.
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High-speed Counters

I Software Reset

The high-speed counter’'s PV is reset when the corresponding High-speed Counter Reset Bit (A531.00
to A531.05) goes from OFF to ON.

The CPU Unit recognizes the OFF-to-ON transition of the High-speed Counter Reset Bit only at the
beginning of the PLC cycle during the overseeing processes. Reset processing is performed at the
same time. The OFF-to-ON transition will not be recognized if the Reset Bit goes OFF again within the

same cycle.

<«+— - One cycle

Reset bit

PV reset

!

PV notreset PV not reset PV not reset

m Precautions for Correct Use

e If the input setting is set for pulse+direction inputs, use it so that the changing interval of direc-
tion inputs is longer than 2ms + the sum of execution time for interrupt tasks that may possibly
happen at the same time. In addition, reserve more than 500us before the pulse inputs after
the direction inputs.

* In the up/down mode and differential mode, do not input the phase-Z signal or change the
direction at a high frequency.
Reserve more than 500us for the interval of phase-Z and that of direction changing.

@ Additional Information

The comparison operation can be set to stop or continue when a high-speed counter is reset.
This enables applications where the comparison operation can be restarted from a counter PV of
0 when the counter is reset.

11-2-4 Reading the Present Value

11-10

The present value of a high-speed counter can be read in the following two ways.

* Value refreshed at the I/O refresh timing

— Read PV from Auxiliary Area.

¢ Value updated when a ladder program is executed — Read PV by executing a PRV instruction.

I Reading the Value Refreshed at the I/O Refrefresh Timing

The PV that is stored in the following words can be read using the MOVL instruction or other instruc-

tions.

Read PV

Auxiliary Area word

High-speed counter O

A271 (upper digits) and A270 (lower digits

High-speed counter 1

A273 (upper digits) and A272 (lower digits

High-speed counter 2

High-speed counter 3

High-speed counter 4

A323 (upper digits) and A322 (lower digits

High-speed counter 5

)
( )
A317 (upper digits) and A316 (lower digits)
A319 (upper digits) and A318 (lower digits)
( )
( )

A325 (upper digits) and A324 (lower digits

CP1E CPU Unit Software User’s Manual(W480)



11 High-speed Counters

I Reading the Value When a Ladder Program is Executed

® Reading the High-speed Counter PV with a PRV Instruction

Execution condition

Ii @PRV

#0010

""" C1: Port specifier (example for high-speed counter input O (fixed))

#0000

""" C2: Control data (for reading PV)

D100 ]

""" S: First destination word

15 0

» D100|PV data lower bytes High-speed counter PV that was read
D101 |PV data upper bytes

11-2-5 Frequency Measurement

I Overview

This function measures the frequency of the high-speed counter (input pulses.)

The input pulse frequency can be read by executing the PRV instruction. The measured frequency is
output in 8-digit hexadecimal and expressed in Hz. The frequency measurement function can be used
with high-speed counter 0 only.

The frequency can be measured while a high-speed counter 0 comparison operation is in progress.
Frequency measurement can be performed at the same time as functions such as the high-speed
counter and pulse output without affecting the performance of those functions.

® Reading the High-speed Counter Frequency with a PRV Instruction

Execution condition

Ii @PRV
#0010 [~~~ C1: Port specifier (example for high-speed counter input O (fixed))
#0013 [~~~ C2: Control data for reading frequency (10-ms sampling)
D100 [~~~ S: First destination word

15 0
D100 Present frequency
data lower bytes | High-speed counter frequency
D101 Present frequency | that was read

data upper bytes

El Precautions for Correct Use

The frequency measurement function can be used with high-speed counter 0 only.

® Specifications

Item

Specifications

Number of frequency mea-
surement inputs

1 input (high-speed counter 0 only)

Frequency measurement
range

High-speed counter 0:
Differential phase inputs: 0 to 50 kHz
All other input modes: 0 to 100 kHz*

Measurement method

Execution of the PRV instruction

Stored data | Unit

Hz

Output data
range

Differential phase input: 0000 0000 to 0003 0D40 hex
All other input modes: 0000 0000 to 0001 86A0 hex

* If the frequency exceeds the

maximum value, the maximum value will be stored.

CP1E CPU Unit Software User’s Manual(W480)
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11 High-speed Counters

11-3 High-speed Counter Interrupts

High-speed counter interrupts can be used with any model of CP1E CPU Unit.

11-3-1 Overview

This function counts input pulses with the CPU Unit’s built-in high-speed counter and executes an inter-
rupt task when the count reaches the preset value or falls within a preset range (target-value or zone
comparison). An interrupt task between 0 and 15 can be allocated with the CTBL instruction.

Rotary Encoder E—

Built-in input 5

@\‘Q‘/

Present value

r 3

@@

Present value matches set target value

»

—

Time

Interrupt task

Cyclic tasks :
(ladder programs) Interrupt occurs | L-@dder diagram
Cycle
< &.—
END
1/O refresh

—

Target value comparison

Range comparison

The specified interrupt program can be started when the
present value of the high-speed counter matches a target
value.

The specified interrupt program can be started when the
present value of the high-speed counter enters a set range.

Instruction execution |_|

condition A

CTBL:instruction executed
High-speed
Counter_Unit

High-speed counter PV

Target value 1

Target value 2
0

Counting enabled

Cyclic task Interrupted Cyclic task | Interrupted| Cyclic task
execution execution execution
Y y
Interrupt task Interrupt tas
execution lexecution

Instruction execution [
condition |

A

CTBLiinstruction executed

High-speed
Counter Unit

A

High-speed counter PV

Target value range { ///\.\

0

>
A Time

Counting enabled

Cyclic task Interrupted Cyclic task |Interrupted | Cyclic task
execution execution execution
Interrupt task Interrupt task
execution execution

11-12
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11 High-speed Counters

&
X
. Q
I Flow of Operation H
]
(1]
1 ¢ Enable the required high-speed counters. Eg
( PLC Setup ) * Select the Use high speed counter Check Box for g 2
high-speed counters 0 to 5. Set the input setting, g. %
counting mode and reset method on the Built-in -

Tab Page of the PLC Setup using the CX-Pro-

grammer.
e Terminals 00 to 06 on the OCH terminal block can

be used for high-speed counters. High-speed
counters 0 to 5 correspond to terminals 00 to 05. =
w
2 Write a program for interrupt tasks 0 to 15. =
Interrupt task \ o
Create * Set the comparison values for the high-speed 8
ladder Execution of CTBL and counter and the interrupt tasks (0 to 15) to be 2

program | INI instructions in a started using the CTBL instruction.

cyclic task e Start the comparison using the INI instruction.
The comparison can be started simultaneously
when registering the comparison values using
the CTBL instruction.

® High-speed Counter Interrupts Settings

onsBettjti::igni?nzt::Tzit:F;ge Instruction CTBL port specifier (C1) Intzr;;p;::sk
High-speed counter 0 Select Use Check | CTBL #0000 0 to 15 (Specified by
High-speed counter 1 Box. #0001 user.)
High-speed counter 2 #0002
High-speed counter 3 #0003
High-speed counter 4 #0004
High-speed counter 5 #0005

m Precautions for Correct Use

A built-in input cannot be used as a normal input, interrupt input, or quick-response input if it is
being used as a high-speed counter input. Refer to 8-3-3 Allocating Built-in Input Terminals for
details.
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11 High-speed Counters

I PLC Setup

Click the Built-in Input Tab and select the Use high-speed counter Check Box for high-speed counters 0
to 5, and then set the counting mode, reset method, and input setting.

=7 PLC Settings - NewPLC1 =10lx]
File Options  Help

Starbup/CPL Setlimgs| Tim\ngsl Input constantl EBuilt-in R5232C Porll Serial Option Part Builkin Input | Pul; 4 I L4

( —High Speed Counter 0———————  — High Speed Counter 1
¥ Usze high speed counter 0 [~ Use high speed counter 1
Counting mode € Linear mode ¢ Circular mode Counting mode & Linear mode € Circular mode
Circular Max. Count IU Circular Max, Count |0

Feset IZ phase, software reset b l Fleset 2 phase, software reset - l
Input Setting IDiflerentiaI phaze input 'I Input Setting | Differential phaze input 'I

—High Speed Counter 2—————————————— — High Speed Caunter 3
™| Use high speed counter 2 = Use high speed eounter 3
Counting mode € Linesr made € Eirculan mode Counting made €% Linear made € Circular mode
Circular Max. Count IU Circular Max, Count |0
Reset ISnltwale reset 'I Reset 'I
Input Setting I Increment pulze input A I Input Setting he I
~High Speed Counter4—————————————————————— ~High Speed Counter5———————————————
[ Use high speed counter 4 ™ Use high speed counter 5
Counting mode & Linear mede ) Ciicular mode Counting mode £ Linear mede ¢ Circulan mede
Circular Max. Count IU Circular Max. Count |0

Reset I s I Reset s I
Input Setting I 'I Input Setting 'I

i Interrupt Input
1z [Marmal '| (1%} INDrmaI j M4 INorma\ d NG INDrmaI j

‘ IME |Momnal 'l ’ M7 |Momal b

CP1E-M40  (Offline

Refer to 11-1-2 Flow of Operation in Page 11-3 for details.

I Determining High-speed Counter

High-speed counters 0 to 5 can be used for high-speed counter interrupts.
* Refer to 8-3-3 Allocating Built-in Input Terminals for high-speed counter interrupt.
e Referto 10-1 Interrupts for the interrupts excluding high-speed counter interrupts.

I Writing the Ladder Program

® Writing the Interrupt Task Program

Create programs for interrupt tasks 0 to 15, which are executed for the corresponding high-speed
counter interrupts. Right-click a program in the CX-programmer and select Properties. Select any
interrupt task in the Task type Field of the Program Properties Dialog Box.
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11 High-speed Counters

® Execution of CTBL and INI Instructions for Cyclic Task T
Q
Execute the instructions in the following order. >
. - Register the comparison table with the CTBL (COMPARISON }:3
( Register the comparison table TABLE LOAD) instruction. Specify the interrupt tasks to be E
started in this step. g g
£3
7]
: Start comparison with the CTBL (COMPARISON TABLE
( Start comparison ) LOAD) or INI (MODE CONTROL) instruction. Here, high-
speed counter interrupts will be valid.
) Stop with the INI (MODE CONTROL) instruction.
( Stop comparison )

Refer to 11-3-2 Present Value Comparison for details.

11-3-2 Present Value Comparison

uosuedwo) anjep usesald 2-g-1 |

The comparison of the high-speed counter PV has the following two ways: Target Value Comparison
and Range Comparison.

I Target Value Comparison

The specified interrupt task is executed when the high-speed counter PV matches a target value regis-

tered in the table.

e The comparison conditions (target values and counting directions) are registered in the comparison
table along with the corresponding interrupt task number. The specified interrupt task will be exe-
cuted when the high-speed counter PV matches the registered target value.

e Comparison is executed in the order set in the comparison table. Once comparison has cycled
through the comparison table, it will return and wait for a match with the first target value again.

The following examples show the operation of an interrupt task for a comparison table.

Example 1

High-speed counter PV

A Comparison table

Number of values = 4

;arge: va:ue;:::::::::-z Target value 1 (when counting up)

argetvalue Interrupt task = 0

Target value 2 (when counting up)
Interrupt task = 1

Comparison is
executed according
to the order of the

values in the table. Target value 21 === Target value 3 (when counting up)
Interrupt task = 5
Target value 1 Target value 4 (when counting up)
Interrupt task = 8
vV vYy l
Interrupt task number that is started. | No.o No.1  No.5 No.8 No.0
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11 High-speed Counters

Example 2

High-speed counter PV
y

Target value 1

. . Target value 2
Comparison is

executed according
to the order of the

. Target value 3
values in the table.

Target value 4

Comparison table
Number of values = 4
Target value 1 (when counting up)

Interrupt task = 0
Target value 2 (when counting down)

Interrupt task = 1
Target value 3 (when counting down)

Interrupt task number that is started. |

A A

No.0

No.1  No.5 No.8

e Up to 6 target values (between 1 and 6) can be registered in the comparison table.
¢ A different interrupt task can be registered for each target value.

¢ If the PV is changed, the changed PV will be compared with the target values in the table, even if the
PV is changed while the target value comparison operation is in progress.

|17| Precautions for Correct Use

* When the count direction (incrementing/decrementing) changes at a PV that matches a target
value or a count after a target value, the next target value cannot be matched in that direction.
Set the target values so that they do not occur at the peak or trough of count value changes.

Bad 4

Target value 1

OK

Match / Target value + 1

Target value 1
)

Target value 2|

© Target value 2

Match not recognized
>
>

4

b Match Target value + 2 min.

v

e The maximum response frequencies of the high-speed counters are given in the following table.

Item E-type CPU Unit N-type CPU Unit
Incremental pulse 10kHz 100kHz
Up and down pulses
High-speed counter 0
Pulse plus direction
Differential phase (x4) 5kHz 50kHz
Incremental pulse 10kHz 100kHz
Up and down pulses 10kHz
High-speed counter 1
Pulse plus direction 100kHz
Differential phase (x4) 5kHz 5kHz
High-speed counter 2 Incremental pulse 10kHz 10kHz
High-speed counter 3 Incremental pulse
High-speed counter 4 Incremental pulse
High-speed counter 5 Incremental pulse

e When using target matching, the processing frequency for high-speed counter 0 or 1 must
be 20kHz or less (5 kHz or less for differential phase (x4)).

* When using target matching, the interval between interrupts for target matches and the
interval between interrupts for the next target matches after the count direction (increment-
ing/decrementing) changing must be longer than 2 ms plus the sum of execution time for
interrupt tasks that may possibly happen at the same time.

11-16
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11 High-speed Counters

&

I

- g

I Range Comparison b
?

The specified interrupt task is executed when the high-speed counter PV is within the range defined by §§;
the upper and lower limit values. g )

e The comparison conditions (upper and lower limits of the range) are registered in the comparison g-%

table along with the corresponding interrupt task number. The specified interrupt task will be exe-
cuted once when the high-speed counter PV is in the range (Lower limit < PV < Upper limit).

High-speed counter PV Comparison table
* .. Upperlimit1 | -
Upper limit 1 /\ | !__Qv_v_e_r_l_ir_r]i_t _1 _______ Z;
Lower limit 1 Interrupt task = 1 ro
Comparison is executed Upper limit 2 c:‘E
regardless of the order of | Lower limit2 | @
the ranges in the table. | Interrupttask =2 | i
Upper limit 2 é_’
Lower limit 2 (]
/ 9
3
©
Y
2
[ o
> =}
4 v v v Time
No.2 No.1 No.1 No.2

Interrupt task number to execute

A total of 6 ranges (upper and lower limits) are registered in the comparison table.

The ranges can overlap.

A different interrupt task can be registered for each range.

The counter PV is compared with the 6 ranges once each cycle.

The interrupt task is executed just once when the comparison condition goes from unmet to met.

m Precautions for Correct Use

When more than one comparison condition is met in a cycle, the first interrupt task in the table
will be executed in that cycle. The next interrupt task in the table will be executed in the next
cycle.

@ Additional Information

The range comparison table can be used without starting an interrupt task when the comparison
condition is met. The range comparison function can be useful when you just want to know
whether or not the high-speed counter PV is within a particular range.

Use the Range Comparison Condition Met Flags to determine whether the high-speed counter
PV is within a registered range.
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11 High-speed Counters

11-3-3 High-speed Counter Interrupt Instruction

I COMPARISON TABLE LOAD Instruction: CTBL

The CTBL instruction compares the PV of a high-speed counter (0 to 5) to target values or ranges and
executes the corresponding interrupt task (0 to 15) when the specified condition is met.

| Execution condition

11 @CTBL
ct | ----- C1: Port specifier
c2 | ----- C2: Control data
s | ----- S: First comparison table word
Operand Settings
C1 Port specifier #0000 | High-speed counter O
3 l
#0005 | High-speed counter 5
C2 | Control data #0000 | Registers a target-value comparison table and starts the com-
parison operation.
#0001 | Registers a range comparison table and starts the comparison
operation.
#0002 | Registers a target-value comparison table.
#0003 | Registers a range comparison table.
S First compari- | Specifies the first word address of the comparison table, which is described
son table word | below.

® Contents of the Comparison Table

¢ Target-value Comparison Table

Depending on the number of target values in the table, the target-value comparison table requires

a continuous block of 4 to 19 words.

15 0
S | Number of target values

S+1| Lower word of target value 1

00000000 to FFFFFFFF hex
S+2 | Upper word of target value 1

S+3 | Interrupt task number for target value 1

S+16 | Lower word of target value 6

00000000 to FFFFFFFF hex
S+17 | Upper word of target value 6

S+18 | Interrupt task number for target value 6

Interrupt Task Number
1514 1211 87 43 0

[ [ooo] o | | |
: Interrupt task number
Direction 00 to OF hex (0 to 15)

OFF: Incrementing,
ON: Decrementing

11-18

| 0001 to 0006 hex (1 to 6 target values)
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11 High-speed Counters

—
* Range Comparison Table t
The range comparison table requires a continuous block of 30 words for comparison conditions 1 g
to 6 require 5 words each (two words for the upper range value, two words for the lower range g
value, and one word for the interrupt task number). _‘é

=]
gg
15 0 c5
=]
S |Lower word of range 1 lower limit g- <_"g"

0000 0000 to FFFF FFFF hex (See note.)
S+1 |Upper word of range 1 lower limit

S+2 |Lower word of range 1 upper limit

— 0000 0000 to FFFF FFFF hex (See note.)
S+3 |Upper word of range 1 upper limit

Range 1 interrupt task number

S+25 |Lower word of range 6 lower limit

0000 0000 to FFFF FFFF hex (See note.)
S+26 |Upper word of range 6 lower limit

S+27 |Lower word of range 6 upper limit]

0000 0000 to FFFF FFFF hex (See note.)

~—/

S+28 |Upper word of range 6 upper limit
S+29 | Range 6 interrupt task number

Interrupt task number

0000 to 000F hex: Interrupt task number 0 to 15
AAAA hex: Do not execute interrupt task.
FFFF hex: Ignore the settings for this range.

Note Always set the upper limit greater than or equal to the lower limit for any one range.

uononJisu| idnusiul Jeuno) paads-ybiH g-¢-1 |

| MODE CONTROL Instruction: INI

The INI instruction is used for the following items.

e Starting and stopping comparison with the high-speed counter comparison table
Use the CTBL instruction to register the target value or range comparison table before using INI to
start or stop comparison.

If the comparison is started simultaneously when registering the comparison table and then the
high-speed counter interrupts are always valid, the INI instruction is not required.

e Changing the PV of a High-speed Counter

Execution condition

—— e

c1_ | ----- C1: Port specifier

C2 | ——--- C2: Control data

s | - S: First word of new PV
Operand Settings

C1 | Port specifier #0010 | High-speed counter O

l§ 1§
#0015 | High-speed counter 5
C2 | Control data #0000 | Start comparison.
#0001 | Stop comparison.
#0002 | Change the PV.

S First word of S contains the first word of the new PV when C is set to #0002
new PV (change the PV).
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High-speed Counters

I Example 1: Target Value Comparison

In this example, high-speed counter 0 operates in linear mode and starts interrupt task 10 when the
PV reaches 30,000 (0000 7530 hex) and starts interrupt task 11 when the PV reaches 20,000 (0000

4E20 hex).

1 Set high-speed counter 0 in the PLC Setup's Built-in Input Tab.

Item

Setting

High-speed counter 0

Use counter

Counting mode

Linear mode

Circular Max. Count

Reset method

Software reset

Input Setting

Up/Down inputs

2 Set the target-value comparison table in words D1000 to D1006.

Word Setting Function
D1000 #0002 Number of target values = 2
D1001 #7530 Rightmost 4 digits of the target value 1 data (30000) | Target value =
D1002 #0000 | Leftmost 4 digits of the target value 1 data (30000) | 30,000(0000 7530 hex)
D1003 #000A Target value 1
Bit 15: 0 (incrementing)
Bits 00 to 07: A hex (interrupt task number 10)
D1004 #4E20 Rightmost 4 digits of the target value 2 data (20000) | Target value =
D1005 #0000 Leftmost 4 digits of the target value 2 data (20000) 20,000(0000 4E20 hex)
D1006 #800B Target value 2

Bit 15: 1 (decrementing)
Bits 00 to 07: B hex (interrupt task number 11)

3 Create the programs for interrupt tasks 10 and 11.

4 Use the CTBL instruction to start the comparison operation with high-speed counter 0 and inter-

rupt tasks 10 and 11.

| WO0.00

@CTBL

#0000 | ----- Use high-speed counter 0.

#0000 | ----- Register a target-value comparison
D1000 --- table and start comparison operation.

“--First comparison table word.

When execution condition W0.00 turns ON, the comparison starts with high-speed counter 0.

When the PV of high speed counter 0 reaches 30,000, cyclic task execution is interrupted, and
interrupt task 10 is executed.

When the PV of high speed counter 0 reaches 20,000, cyclic task execution is interrupted, and
interrupt task 11 is executed.

When interrupt task 10 or 11 execution has been completed, execution of the interrupted cyclic
task resumes.
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0.01

19uno) paads-ybiH €-11

sydnuiayu|

|

|

l

|

Upper limit: 30,000 (7530 Hex) |

High-speed counter 0 PV T
(in A270 and A271) | \.\

Lower limit: 20,000 (4E20 Hex) N

1

|

|

0

Counting enabled

Cyclic task Processing Cyclic task Processing | Cyclic task
execution interrupted execution interrupted execution
A A
\ 4 \ 4
Interrupt task Interrupt task
10 execution 11 execution

I Example 2: Range Comparison

In this example, high-speed counter 1 operates in circular (ring) mode and starts interrupt task 12
when the PV is between 25,000 (0000 61A8 hex) and 25,500 (0000 639C hex).

The maximum ring count is set to 50,000 (0000 C350 hex).

uononJisu| idnusiul Jeuno) paads-ybiH g-¢-1 |

1 Set high-speed counter 1 on the PLC Setup’s Built-in Input Tab Page.

Iltem Setting
High-speed counter 1 Use counter
Counting mode Circular mode
Circular Max. Count 50,000
Reset method Software reset (continue comparing)
Input Setting Up/Down inputs

2 Set the range comparison table starting at word D20000. Even though range 1 is the only range
being used, all 30 words must still be dedicated to the range comparison table.

Word Setting Function

D2000 #61A8 Rightmost 4 digits of range 1 lower Lower limit value: 25,000
limit

D2001 #0000 Leftmost 4 digits of range 1 lower limit

D2002 #639C Rightmost 4 digits of range 1 upper Upper limit value: 25,500
limit

D2003 #0000 Leftmost 4 digits of range 1 upper limit

D2004 #000C Range 1 interrupt task number = 12 (C hex)

D2005 All Range 2 lower and upper limit values | Range 2 settings

to #0000 (Not used and do not need to be set.)

D2008

D2009 #FFFF Disables range 2.

1§

D2014 #FFFF Set the fifth word for ranges 3 to 6 (listed at left) to #FFFF (Range

D2019 settings are invalid) to disable those ranges.

D2024

D2029
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| W0.00

@CTBL

#0001

#0001

D2000

3 Create the program for interrupt task 12.

4 Use the CTBL instruction to start the comparison operation with high-speed counter 1 and inter-
rupt task 12.

----- Use high-speed counter 1.
----- Register a range comparison table
--- and start comparison operation.

)

- - -First comparison table word.

When execution condition W0.00 turns ON, the comparison starts with high-speed counter 1.

When the PV of high speed counter 1 is between 25,000 and 25,500, cyclic task execution is
interrupted, and interrupt task 12 is executed.

When interrupt task 12 execution is completed, execution of the interrupted cyclic task resumes.

0.03

High-speed counter 1 PV
(in A272 and A273)

Upper limit: 25,500 (639C hex)
Lower limit: 25,000 (61A8 hex)

Counting enabled

Cyclic task
execution

Processing Cyclic task Processing Cyclic task
interrupted execution interrupted execution
A v Y
Interrupt task Interrupt task
12 execution 12 execution
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11-4 Related Auxiliary Area Bits and Words

I
Q
>
o
I Bits and Words Allocated in the Auxiliary Area S
g
()
High- High- High- High- High- High-
Contents speed speed speed speed speed speed
counter 0 | counter 1 | counter 2 | counter 3 | counter 4 | counter 5
High-speed | Leftmost 4 digits A271 A273 A317 A319 A323 A325
counter PV ' giohimost 4 digits | A270 A272 A316 A318 A322 A324
storage
words
Range Range 1 Compari- | A274.00 A275.00 A320.00 A321.00 A326.00 A327.00
Comparison | son Condition Met
Condition Flag (ON for
Met Flags match.)
Range 2 Compari- | A274.01 A275.01 A320.01 A321.01 A326.01 A327.01
son Condition Met
Flag (ON for
match.)
Range 3 Compari- | A274.02 A275.02 A320.02 A321.02 A326.02 A327.02
son Condition Met
Flag (ON for
match.)
Range 4 Compari- | A274.03 A275.03 A320.03 A321.03 A326.03 A327.03
son Condition Met
Flag (ON for
match.)
Range 5 Compari- | A274.04 A275.04 A320.04 A321.04 A326.04 A327.04
son Condition Met
Flag (ON for
match.)
Range 6 Compari- | A274.05 A275.05 A320.05 A321.05 A326.05 A327.05
son Condition Met
Flag (ON for
match.)
Comparison | ON when a com- | A274.08 A275.08 A320.08 A321.08 A326.08 A327.08
In-progress | parison operation
Flags is being executed
for the high-speed
counter.
Overflow/ ON when an over- | A274.09 A275.09 A320.09 A321.09 A326.09 A327.09
Underflow flow or underflow
Flags has occurred in
the high-speed
counter’s PV.
Count Direc- | 0: Decrementing A274.10 A275.10 A320.10 A321.10 A326.10 A327.10
tion Flags 1: Incrementing
High-speed | ON at a software | A531.00 A531.01 A531.02 A531.03 A531.04 A531.05
Counter reset
Reset Flags
CP1E CPU Unit Software User’s Manual(W480) 11 -23
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11 High-speed Counters

11-5 Application Example

I Using a Rotary Encoder to Measure Positions

® Functions Used: High-speed Counting for a Built-in Input

A high-speed counter input can be used by connecting a rotary encoder to a built-in input. A CP1E
CPU Unit is equipped with more than one high-speed counter input, making it possible to control
devices for multiple axes with a single PLC.

High-speed counters can be used for high-speed processing, using either target value comparison
or range comparison to create interrupts. Interrupt tasks are executed when the counter value

reaches a specific target value or range.

® Operation Overview

A sheet feeder is controlled to feed constant lengths in a given direction, e.g., for vacuum packing of
food products.

Motor speed T

\4

Motor start input:
ClO 0.02 ]

Motor run output:
CIO 100.00

Motor low speed
output: CIO 100.01
Normal stop position
output: CIO 100.02

Error stop position
output: CIO 100.03

355
Number of pulses 3509
counted by high- 3000
speed counter
(A270)

(Pulses)

v

t

The High-speed Counter Reset Bit
(A531.00) is turned ON in the ladder
program as soon a operation starts
and the reset process is performed.

While the pulse count is between 3,500 and 3,550, normal stop position output (CIO 100.02) will be
ON. If the pulse count exceeds 3550, the error stop position output (CIO 100.03) will turn ON.
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® System Configuration

Wiring Example

Encoder (power Black Phase A
supply: 24 VDC)

ajdwex3z uoneoiddy G-1 |

White Phase B

Phase Z

.

Orange

Example: E6B2-CWZ6C
NPN open-collector output

24 VDC ov
power supply +24V Start motor
10010240VAC "5 0.02

|‘|_1|Lz'/N|céM o1| 03| o5| o7|09|11|
| A | 00| 02| 04] 0608 10|

CP1E-N20DR-A

|op|01|0?|03:|04|05|07|

Com|cOM| NC | Oﬁ/l| NC |COM| 06 |
i

— Motor running: CIO 100.00
Error stop
Motor low speed output: CIO 100.01 ® position output: @
ClO 100.03
(indicator)
Example: Inverter

Normal stop

position output:

CIO 100.02

(indicator)

PLC Setup

Use the following procedure to enable high-speed counter 0.

1 Open the PLC Settings Dialog Box.

2 Click the Built-in Input Tab.

=3 PLC Settings - NewPLC1 E ol

Fie Options Help

Startup/CPU Settings | Timings | Input constant | Buil-in AS232C Port | Seiial Option Port - Buitin Input IPuIs >
- HighSpeed Counter 0| [ HighSpeed Coummer 1

[ Use high speed counter D [~ Use high speed courter 1
Counfing mode = Linear mode " Circular mode Counting mods 1% Linear mode € Gifcular mods
Circular Max. Court [0 Circular Max Count [0

Reset 2 phase. software eset ¥ Feset Z phase. softare eset T
Input Setting [ Diferential phaseinput ¥ Input Setting [ Differential phase input. =

HighSpeedCounter 2| | High Speed Counler 3
I Use High speed counter 2 I Use High speed courter 3

Counting made & Linearmade € Cirouler mode Countingmode € Linear mode ) Ciculer mode
Circuler Max. Count |1 Citculsr Mas Count [0

Fleset Sollware reset = Feset -
Input Setting | Increment pulse input [ Input Seting i

~High Speed Counterd————| ~High Speed Courtler 5

I™ Use high speed counter 4 I~ Use high speed counter 5
Counting mode & Linearmode € Ciculer mode: Courting mads & Linear mode € Cieular mode:
Circular Max. Cournt [0 Circular Max Count [0

Resat K Reset | -

Input Setting ~ Input Setting F
i~ Intemupt Input
12 [Nomal | w3 [Homal =l ina[romal = s [Momal =

14 [Normal | wg [Homal =1

CPLE-N30  [Offiine
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11 High-speed Counters

Select the Use high speed counter 0 Check Box for high-speed counter 0.
Select Linear Mode for the counting mode.

Select Software reset (comparing) for the reset method.

Select Differential phase input for the input setting.

Close the PLC Settings Dialog Box.

O N O OO A Q

Restart the PLC.
The changes made to the PLC Setup is applied.

® Programming Example 1

In this example, the CTBL (COMPARISON TABLE LOAD) instruction is used to create an interrupt
when the target value is reached. Slowing and stopping are executed as interrupt tasks, allowing
high-speed processes to be executed without affecting the cycle time.

Ladder Program

Use the CTBL instruction to execute interrupt tasks when the target positions are reached.

0.02
I * I RSET Reset with motor stopped
Motor start W0.02
A531.00
The High-speed Counter Reset
Bit 0 is turned ON and the reset
process is performed
CTBL
#0 Specifies high-speed counter 0
#0 Specifies comparision with target
values and starts comparison
D600 First word of comparision table
SET
Turns ON motor run output
100.00
After motor stops, the stop position is checked.

W0.02 100.02 The stop position is normal if the
| | > - < ( ) present value of the high-speed
| counter (A270) is between 3500

Motor stopped A270 A270 Normal stop  (ODAC hex) and 3550 (ODDE hex).
83500 &3550 position
100.03 The stop position is in error if
> the present value of the high-
speed counter (A270) is
A270 Error stop
position greater than 3550 (ODDE hex).
&3550
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When the PV of the high-speed counter matches target value 1 (3000), interrupt task 4 is executed. %";
E

P_On %

Interrupt task 4 I E; o I §
100.01 low speed output _%

When the present vale of the high-speed counter matches target value 2 (3500), interrupt task 5 is

executed.

P_On

| |

| RSET Turns OFF the
100.00 motor run output

Interrupt task 5
RSET Turns OFF the motor
100.01 low speed output
SET Turns OFF the motor

W0.02 stopped output

DM Area Setup
The comparison table for the CTBL (COMPARISON TABLE LOAD) instruction is set in D600 through

D606.
Word Value Contents
D600 0002 Number of target values: 2
D601 0BB8 Target value 1: 3000 (BB8 hex)
D602 0000
D603 0004 Target value 1: Interrupt task No.4
D604 O0DAC Target value 2: 3500 (DAC hex)
D605 0000
D606 0005 Target value 2: Interrupt task No.5
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Serial Communications
]

This section describes communications with Programmable Terminals (PTs) without
using communications programming, no-protocol communications with general compo-
nents, and connections with a Modbus-RTU Easy Master, Serial PLC Link, and host

computer.

12-1 Serial Communications ...........cciiiiiiiiiii it 12-2
12-1-1  Types of CPU Units and Serial Ports .. .......... .. ... ... .. ... .... 12-2
12-1-2  Overview of Serial Communications . ............. ... ... ... ....... 12-3

12-2 Program-free Communications with Programmable Terminals ....... 12-5
12-2-1  OVeIVIEW . oo e 12-5
12-2-2 Flowof Connection .. ... ... ... ... . i 12-6
12-2-3 PLC Setup and PT System Settings ........... ... ... i, 12-6

12-3 No-protocol Communications with General Components ............ 12-8
12-3-1  OVEIVIBW . .ottt e e e e 12-8
12-3-2  Flowof Operation . ....... ...t e 12-9
12-3-3  PLC SetUp ..ottt e 12-9
12-3-4 Related Auxiliary Area BitsandWords . ........... ... ... ... ... ... 12-10

12-4 Modbus-RTU Easy Master Function . .................. ... oot 12-11
12-4-1  OVEBIVIEW . ..ottt e e e e e 12-11
12-4-2  Flow of Operation . ......... .. e 12-11
12-4-3 Setting and Word Allocation ......... ... ... . i 12-12
12-4-4  Programming Examples .. ....... ... 12-14

12-5Serial PLCLINKS . .. ...oit ittt it et e ti e tnaaasnannnnns 12-20
12-5-1  OVEIVIEW . .ottt et e e e e e e e e e 12-20
12-5-2  Flowof Operation . ....... ... e 12-21
12-5-3 PLC Setup . ..o 12-21
12-5-4 Operating Specifications .. .......... .. . i 12-23
12-5-5 Example Application .. ... ... . 12-28

12-6 Connecting the Host Computer (Not Including Support Software) . ... 12-30
12-6-1  OVeIVIEW ..o e e e 12-30
12-6-2  Flow Of ProcesSing . .. ..ottt e 12-30
12-6-3 Command/response Format and Listof Commands .................. 12-31
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12 Serial Communications

12-1 Serial Communications

Serial communications can be used only with the CP1E N-type CPU Unit.
12-1-1 Types of CPU Units and Serial Ports

® N-type CPU Unit

e CPU Units with 20 I/0O Points have one built-in RS-232C port. There are no option slots.
e CPU Units with 30 or 40 1/O Points have one built-in RS-232C port and one option slot. An

RS-232C or RS-422A/485 Option Board can be mounted for serial communications.
® E-type CPU Unit

There is no serial port.

Standard built-in RS-232C port

Connected devices Connected devices
EAN
o
NS-series PT or NP-series PT rm“ S Ay A NS-series PT or NP-series PT
= 1:N NT Link
1:N NT Link et
2 O,
CPIEN-type  opy yith 20
General component CPU Unit 1/0 Points General component
One Option Board for serial communications (CP1W-
X No-protocol
No-protocol CIF01 RS-232C Option Board, CP1W-CIF11 RS- communications
communications 422A/485 Option Board, or CP1W-CIF12 RS-
422A/485 Option Board) can be mounted in the
option slot. Inverter
Inverter
1 Standard built-in RS-232C port I:;In 0
== Modbus-RTU Easy Modbus-RTU Easy (m=a]

Master communications

=

CP-series PLC or CJ1IM PLC

Master communications

e

CP-series PLC
or CJIM PLC

o = < S
Serial PLC Links* CP1E Netype  CPU Unit with 30 or 40 1O Points
“type Serial PLC Links*
CPU Unit
Host computer Hos? computer (A Programming
(A Programming Device cannot be connected.) Device cannot be connected.)
Host Link Host Link

[ -] L -]

* Serial PLC Links cannot be used
on two ports at the same time.
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12-1-2 Overview of Serial Communications ~
®
The CP1E CPU Units support the following types of serial communications. =
. o Communications | Built-in | Optional o
Connected devices Description protocol RS-232C | serial port 3
Programmable Terminal Data can be exchanged with 1:N NT Links OK OK 5
. PTs without using a communi- | (Host Link is also 8
NS/INP-series PT cations program in the CPU supported.) )
Unit. *
Note Only one PT can be con-
RS-232C nected when using a 1:N
NT Link. It is not possible
to connect two PTs. R
n
R
Communicates with general No-protocol OK OK %
devices, such as barcode communications 2
readers, with an RS-232C or 2
RS-422A/485 port without a S
command-response format. g
RS-232C or RS-422A/485 The TXD and RXD instructions %’)
are executed in the ladder pro- o
gram in the CPU Unit to trans- g
mit data from the transmission 5
. Q
SoreraTdevice with p_vort or read data in the recep- 8
serial communications tion port. %
Modbus-RTU slave devices, such as invert- | Data can be easily exchanged | Modbus-RTU Easy | OK OK
ers (Modbus-RTU Easy Master) with general devices that sup- | Master Function
port Modbus-RTU slave func-
3 tionality (such as inverters)
CP1E . .
. F-422/485 Option Board and are equipped with an RS-
= 232C port or RS-422A/485
port.
Data links can be created for | Serial PLC Links OK OK
up to nine CP-series or CJ1M
- ‘ CPU Units, including one Poll-
e t2na5a Onton Soard ing Unit and up to eight Polled
RS-422A/485 Units. Up to 10 v*vords can be
Shared data shared per Unit. 1
CP1E CU Unit Polled Unit CP1 CPU Unit Polled Unit
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Connected devices Descriotion Communications | Built-in Optional
P protocol RS-232C | serial port
Host computers PLC data can be read by the Host Link OK OK

Computer
(Not including the CX-Programmer and other

ISupport Software.)

RS-232C
Host Link

o

host computer or written to the
PLC from the computer. The
host computer sends a Host
Link command (C Mode) or a
FINS command to the CPU
Unit to read/write 1/0O memory,
change the operating mode, or
to force-set/reset bits in the
CPU Unit."2

*1 A PT cannot be included in the Serial PLC Links.
*2 Connecting to the CX-Programmer is not possible with this protocol. Use the USB port.

12-4

@ Additional Information

Refer to A-3 Wiring for Serial Communications in the CP1E CPU Unit Hardware User’'s Manual
(Cat.No.479) for Serial communication wiring.
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12 Serial Communications

12-2 Program-free Communications with
Programmable Terminals

Programmable Terminal communications can be used only with the CP1E N-type CPU Unit.

12-2-1 Overview

YlM suolesiunwwo?) adlj-weibold g-Z1

sjeuluwad] ajqewwelboid

Communications without special communications programming is possible between a CP1E CPU Unit
and a Programmable Terminal (PT) by using the 1:N NT Link protocol.

Connect the serial port of the CP1E CPU Unit and PT with NT Link (1:N) communication mode, and
connect the CP1E CPU Unit and PT 1:1 as shown below.

PT: NS, NP, or NT31/631 V3

MBIAIBAQ |-2-2}

RS-232C
1:N NT Link

“F CP1E N-type CPU Unit

® Connectable Programmable Terminals (PTs)
High-speed NT Links (115,200 bps) can be used with NS-series, NP-series, or NT-series PTs.

|E| Precautions for Correct Use
e Communications are not possible for CP1E CPU Units using the 1:1 NT Link protocol. Do not
connect more than one PT to a CP1E CPU Unit even if the 1:N NT Link protocol is used.
e SAP (Smart Active Parts) on NS-series PTs cannot be used for CP1E CPU Units.

e The main unit of NT31/31C/631/631C cannot be connected with NT Link for the system pro-
grams preinstalled prior to Ver.1 and system programs in Chinese (Simplified and Traditional)
version and Korean version. Connect with Host Link.

CP1E CPU Unit Software User’s Manual(W480) 12-5



12 Serial Communications

12-2-2 Flow of Connection

CP1E CPU Unit PT (e.g. NS-series)
1 Select Built-in RS232C Port or Serial Create a project using the CX-
Option Portin the PLC Setup of the CP1E CX-Desianer | Designer and select Serial Port A or
CPU Unit using the CX-Programmer. Set ESI8NET | Serial Port Bin the communications
PLC Setup . e
the serial communications mode to NT settings.
Link (1:N), set the baud rate, and set the
highest unit number to at least 1.
2 Transfer screen data created A
Transfer the PLC Setup. Transfer screen|using the CX-Designer to the NS-
series PT. )
3 NS-series PT Check the communications settings\
S -serlel\j in the NS-series PT on the Comm
ystem Menu Settings Tab Page in the system
menu.
4 ( Set the same communications settings in the CP1E CPU Unit's PLC Setup and in the NS-series PT. )
5 ( Connect the CP1E CPU Unit and external devices using the RS-232C or RS-422A/485 ports. J

12-2-3 PLC Setup and PT System Settings

Set the parameters in the PLC Setup and the PT’s System Menu.

I PLC Setup
Click the Built-in RS232C Port or Serial Option Port Tab in the PLC Settings Dialog Box.

=2 PLC Settings - NewPLC1 i =100 x|

File Options Help

Tirmngs' Input constant  Built-in RS232C Port | 5 erial Option Portl Built-ity Inputl Pulse Dutput U| Pulze Outp 4 I L4

- Communications Setting: Link “Words
© Standard (3600 ; 1.7.2.E)
@ Custom  Baud Format
115200 'l IT,Z,E E 10(dsfaull] >
[~ Start Code End Code PE Link Mode—
& Disable & Received Bytes IZSE 3: LGN
 Get 040000 32 € CRLF — = faster
€ SelErd Cade [B0000 2
— FResponze Timeout Unit Mumber Delap MT/PC Link bax— |- PC Link Urit Mo,
0 _|::l =100 ms IEI 5‘ IU _|:;' “10 ms ’7 |1 _|:;l |u _I::l
[default 5000ms] |

CPLE-N40  [OFfling

12-6 CP1E CPU Unit Software User’s Manual(W480)



12 Serial Communications

Built-in RS232C Port or Serial Option Port Tab Page

Parameter Setting

nected NS-series PT. In case of NP and NT-series PTs, select the unit number
(0 to 7) of the connected NP and NT-series PT.

YlM suolesiunwwo?) adlj-weibold g-Z1

Communica- | Select the Custom Option and set the baud rate to 115,200 (same as the 1:N T
tions Settings | NT Link High-speed Mode). It is not necessary to change the format setting. 8
Mode Select NT Link (1:N). 3
3
NT/PC Link If only one NS-series PT (unit number 0) is connected, set this parameter to 1. 8
Max. In any other case of NS-series PTs, select the unit number (1 to 7) of the con- z
(]
S
=]
=2
(7]

I PT System Menu

Set the PT as follows:
Example: NS-series PT

1 Select NT Links (1:N) from Serial Port A or Serial Port B on the Memory Switch Menu under the
System Menu on the PT.

2 Press the SET Touch Switch to set the baud rate to high speed. (A baud rate of 115,200 bps in
the PLC Setup is the same as setting high speed for the PT.)

I Connection with Other Company’s Display Devices

Select Host Link in the serial communications mode settings of the CP1E N-type CPU Unit and set all
other communications parameters to the same values as the other company’s display device.

sbumes walsAs 14 pue dnies O1d €-2-2t
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12 Serial Communications

12-3 No-protocol Communications with
General Components

No-protocol communications can be used only with the CP1E N-type CPU Unit.

12-3-1 Overview

CP1E CPU Units and general devices with serial communications ports can be used for no-protocol

communications.

No-protocol communications enable sending and receiving data using the TRANSMIT (TXD) and
RECEIVE (RXD) instructions without using a protocol and without data conversion (e.g., no retry pro-
cessing, data type conversion, or process branching based on received data).

The serial communications mode is set to RS-232C.

CP1E N-type CPU Unit
@ e)

I
1o turbor

m————

T

©) =

Sending/
receiving data

ARG

'—‘ TXD or RXD

General component
(e.g., barcode reader)

RS-232C or RS422A/485

No-protocol communications are used to send data in one direction to or from general external devices
that have an RS-232C or RS-422A/485 port using TXD or RXD.

For example, simple (no-protocol) communications can be used to input data from a barcode reader or
output data to a printer.

The following table lists the no-protocol communication functions supported by CP1E PLCs.

Communica- | Transfer s lamofonngt
. . . Method | amountof Other functions
tions direction data Start code End code
Data PLC — Execution | 256 bytes | Yes: 00 to FF | Yes: 00 to FF ¢ Send delay time (delay
transmission | External of TXD in hex hex or CR+LF between TXD execution and
device the ladder No: None No: None (The sending data from specified
program amount of data port): 0 to 99,990 ms at the
to receive is minimum(unit: 10 ms)
specified * Controlling RS and ER signals
Data External Execution | 256 bytes between 1 and Monitoring CS and DR signals
. - . 256 bytes when
reception device » | of RXDin .
PLC the ladder no end code is
€ ladde specified.)
program

12-8
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12 Serial Communications

12-3-2 Flow of Operation

1 -~ - Connect the CP1E CPU Unit and external device using
( Wiring communications ) RS-232C or RS-422A/485 ports.

YHM suolesiunwwo?) |090joid-oN €-21

sjuauodwo) |esauan

2 Select Built-in RS232C Port or Serial Option Portin the
C PLC Setup ) PLC Setup and transfer the PLC Setup from the CX-

Programmer to the CP1E CPU Unit.

(Set the serial communications mode to RS-232C, and

set the communications conditions.)

3 Create Cyclic tasks e PLC to External device: Execute the TXD instruction.
ladder e External device to PLC: Execute the RXD instruction.
Program Interrupt tasks /

12-3-3 PLC Setup

uopesadQ Jo mol4 g-e-gl

Click the Built-in RS232C Port or Serial Option Port Tab in the PLC Settings Dialog Box.

=7 PLC Settings - NewPLC1 =]

Fle Options Help

Timingsl Input constant  Builkin RS232C Port | Serial Option Part | Built-in Inputl Pulse Output Dl Pulse Outp 4 I L4

- Communications Setling: Link ‘wiord:
" Standard (9500 ; 1.7.2.E)
' Custom  Baud Format Mode
116200 'I 72K 'l 15 IWD[delau\t] 'l
r Start Cod End Cod | =PI Link bode—
(' Dizable * Recaived Bytss | 296 33 Al
et IEIxEIUEIEI 32 " CRLF = © aster
 SetEndCode |00 =
— Response Timeout Uit Mumber—— [~ Delay ~MNT/PC Link Max— —PC Link Unit Mo.
ID _Ij 100 ms 1 _Ij ’]U _Ij 10 ms I1 _Ij 1 _Ij
[default S000ms]

CPIE-M40  |OFfline

Built-in RS232C Port or Serial Option Port Tab Page

Parameter Setting
Communications Set the communications settings to the same values as the connected device.
Settings If the connected device is set to 9,600 bps, two stop bits, and even parity, select the
Custom Option, set the baud rate to 9,600 and format to 7,2,E.
Mode Select RS-232C.
End Code ¢ To specify the number of bytes of received data, select Received bytes and set the

number of bytes from 1 to 256.
¢ To use CR+LF as the end code, set CR+LF.

¢ To set the end code to any value between 00 to FF hex, set a value between
0x0000 and Ox0O0FF.

CP1E CPU Unit Software User’s Manual(W480) 12-9



12 Serial Communications

12-3-4 Related Auxiliary Area Bits and Words

Address Name Details
A392.04 Built-in RS-232C Port e Turns ON when a communications error occurs at the built-in RS-232C
Communications Error Flag port. (Disabled in NT link mode.)
e Turns ON when a timeout error, overrun error, framing error, parity error,
or BCC error occurs in Modbus-RTU Easy Master Mode.
A392.05 Built-in RS-232C Port Send | ON when the built-in RS-232C port is able to send data in no-protocol
Ready Flag mode.
(No-protocol mode)
A392.06 Built-in RS-232C Port ON when the built-in RS-232C port has completed the reception in no-pro-
Reception Completed Flag | tocol mode.
(No-protocol mode) » When the number of bytes was specified: ON when the specified
number of bytes is received.
¢ When the end code was specified: ON when the end code is received or
256 bytes are received.
A392.07 Built-in RS-232C Port ON when a data overflow occurred during reception through the built-in
Reception Overflow Flag RS-232C port in no-protocol mode.
(No-protocol mode) » When the number of bytes was specified:
ON when more data is received after the reception was completed but
before RXD was executed.
e When the end code was specified:
ON when more data is received after the end code was received but
before RXD is executed.
ON when 257 bytes are received before the end code.
If a start code is specified, ON when the end code is received after the
start code is received.
A392.12 Serial Option Port * ON when a communications error has occurred at the serial option port.
Communications Error Flag (Not valid in NT Link mode.)
¢ ON when a timeout error, overrun error, framing error, parity error, or
BCC error occurs in Modbus-RTU Easy Master mode.
A392.13 Serial Option Port Send ON when the serial option port is able to send data in no-protocol mode.
Ready Flag
(No-protocol Mode)
A392.14 Serial Option Port ON when the serial option port has completed the reception in
Reception Completed no-protocol mode.
Flag (No-protocol Mode) | « \when the number of bytes was specified: ON when the specified
number of bytes is received.
¢ When the end code was specified: ON when the end code is received or
256 bytes are received.
A392.15 Serial Option Port ON when a data overflow occurred during reception through the serial
Reception Overflow Flag option port in no-protocol mode.
(No-protocol Mode)
A393.00 to Built-in RS-232C Port PT The corresponding bit will be ON when the built-in RS-232C port is com-
A393.07 Communications Flags municating with a PT in NT Link. Bits 0 to 7 correspond to units O to 7.
A393.00 to Built-in RS-232C Port ¢ Indicates (in binary) the number of bytes of data received when the
A393.15 Reception Counter built-in RS-232C port is in no-protocol mode.
(No-protocol Mode) * The start code and end code are not included.
A394.00 to Serial Option Port Commu- | The corresponding bit will be ON when the serial option port is
A394.07 nicating with PT Flags communicating with a PT in NT link mode.
Bits 0 to 7 correspond to units 0 to 7.
A394.00 to Serial Option Port ¢ Indicates (in binary) the number of bytes of data received when the
A394.15 Reception Counter serial option port is in no-protocol mode.

(No-protocol Mode)

e The start code and end code are not included.

12-10
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12 Serial Communications

12-4 Modbus-RTU Easy Master Function

The Modbus-RTU Easy Master Function can be used only with the CP1E N-type CPU Unit.
12-4-1 Overview

Using the Modbus-RTU Easy Master enables easy control of Modbus-compatible slaves, such as
inverters, using serial communications. The serial communications mode is set to Modbus-RTU Easy

Master.
15 08 07 00
D1200 - - Slave address
D1201 - - Function code
D1202 | Number of communications data bytes
Communications are easily achieved D1203
by simply turning ON A640.00 after Communications data
setting the Modbus-RTU command in 1
the DM fixed allocation words.
Slave addressl Function code | Communications data '_'
) 0 R L
" ~ = /‘ﬁSIave address| Function code | Communications data '_
e [T SRR Modbus-RTU
Modbus-RTU Master Execution W
Bit for Port 1 A640.00
f - OMRON Inverters
3G3JX, 3G3MX, 3G3RX,
3G3JV, 3G3MV, or 3G3RV
o = = g

CP1E N-type CPU Unit

Modbus-RTU commands can be sent simply by turning ON a software switch after setting the Modbus
slave address, function, and data in the DM fixed allocation words for the Modbus-RTU Easy Master.
The response when received is automatically stored in the DM fixed allocation words for the Modbus-
RTU Easy Master.

12-4-2 Flow of Operation

1 Connect the CP1E CPU Unit and Modbus-RTU Slave
C Wiring communications ) using RS-422A/485 ports.

PLC Setup and transfer the PLC Setup from the CX-Pro-
grammer to the CP1E CPU Unit. (Set the serial communi-
cations mode to Modbus Easy Master, and set the
communications conditions.)

2 Select Built-in RS232C Port or Serial Option Portin the
PLC Setup

¢ Set the Modbus-RTU frame in the DM Fixed Allocation

3 ([ Create Cyclic tasks \ Words.

ladder
Program | |nterrupt tasks . '(Fxgr;(())(l)\lotgfpl\\/écﬁbggiRTU Master Execution Bit

CP1E CPU Unit Software User’s Manual(W480) 12-11
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12 Serial Communications

12-4-3 Setting and Word Allocation

DM fixed allocation words and Auxiliary Area words are allocated for the Modbus-RTU Easy Master
according to the CPU Unit type and connected port as shown below.

CP1E CPU Unit serial port DM fixed allocation words Auxiliary Area bits
CP1E N-type CPU Unit | Built-in RS-232C port D01200 to D01299 A640.00 to A640.02
with 20 I/O Points
CP1E N-type CPU Unit | Built-in RS-232C port D01200 to D01299 A640.00 to A640.02
with 30 or 40 1/O Points "¢ ia| option port D01300 to D01399 A641.00 to A641.02

® DM Fixed Allocation Words

Word
Built-in
RS-232C . .
Serial option port of
portof CP1E | o, o N-type CPU Bits Contents
N-type CPU o
o Unit with 30 or 40
Unit with 20, I/O Points
300r401/0
Points
D01200 D01300 00to 07 | Command | Slave address (00 to F7 hex)
081to 15 Reserved (Always 00 hex.)
D01201 D01301 00 to 07 Function code
08to 15 Reserved (Always 00 hex.)
D01202 D01302 00to 15 Number of communications data bytes (0000 to
005E hex)
D01203 to D01303 to D01349 00to 15 Communications data (94 bytes maximum)
D01249
D01250 D01350 00 to 07 Response | Slave address (01 to F7 hex)
081to 15 Reserved (Always 00 hex.)
D01251 D01351 00 to 07 Function code
08to 15 Reserved
D01252 D01352 00 to 07 Error code
(See error codes in the following table. )
08to 15 Reserved (Always 00 hex.)
D01253 D01353 00to 15 Number of response bytes (0000 to 03EA hex)
D01254 to D01354 to D01399 00to 15 Response data (92 bytes maximum)
D01299
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® Error Codes

12 Serial Communications

Code Description Description

00 hex Normal end -

01 hex lllegal address The slave address specified in the parameter is illegal (248 or higher).

02 hex lllegal function code The function code specified in the parameter is illegal.

03 hex Data length overflow There are more than 94 data bytes.

04 hex Serial communications mode The Modbus-RTU Easy Master function was executed when the
error serial communications mode was not the Modbus-RTU Easy Mas-

ter Mode or when the option board is not equipped.

80 hex Response timeout A response was not received from the slave.

81 hex Parity error A parity error occurred.

82 hex Framing error A framing error occurred.

83 hex Overrun error An overrun error occurred.

84 hex CRC error A CRC error occurred.

85 hex Incorrect confirmation address | The slave address in the response is different from the one in the

request.

86 hex Incorrect confirmation function | The function code in the response is different from the one in the
code request.

87 hex Response size overflow The response frame is larger than the storage area (92 bytes).

88 hex Exception response An exception response was received from the slave.

89 hex Service being executed A service is already being executed (reception traffic congestion).

8A hex Execution canceled Executing the service has been canceled.

8F hex Other error Other FINS response code was received.

® Related Auxiliary Area Words and Bits

The Modbus-RTU command set in the DM fixed allocation words for the Modbus-RTU Easy Master
is automatically sent when the Modbus-RTU Master Execution Bit is turned ON. The results (normal

or error) will be given in corresponding flags.

Word Bit Port

Contents

A640

Points

01

00

02 ¢ Built-in RS-232C port of
CP1E N-type CPU Unit
with 20, 30 or 40 1/O

Modbus-RTU Master Execution Error Flag
ON: Execution error.
OFF: Execution normal or still in progress.

Modbus-RTU Master Execution Normal Flag
ON: Execution normal.
OFF: Execution error or still in progress.

Modbus-RTU Master Execution Bit

Turned ON: Execution started

ON: Execution in progress.

OFF: Not executed or execution completed.

A641 02

40 1/O Points

01

00

Serial option port of CP1E
N-type CPU Unit with 30 or

Modbus-RTU Master Execution Error Flag
ON: Execution error.
OFF: Execution normal or still in progress

Modbus-RTU Master Execution Normal Flag
ON: Execution normal.
OFF: Execution error or still in progress.

Modbus-RTU Master Execution Bit

Turned ON: Execution started

ON: Execution in progress.

OFF: Not executed or execution completed.

CP1E CPU Unit Software User’s Manual(W480)
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12 Serial Communications

12-4-4 Programming Examples

A bobbin winder on a spinning machine will be used in the following example.

The speed of the bobbin winder must be controlled as the thread is wound because the speed of the
thread is constant.

Constant thread speed
—> —> :

Fast rotation  Slow rotation

60.00Hz
N\, 55.00Hz
Speed N 50.00Hz
_\ Stopped
Conta(;t A Contact B Contact C Contact Z
ON ON ON ON
(W0.00) (W0.01)  (W0.02) (W0.15)

The target speed is changed according to inputs from multiple contacts. Acceleration and deceleration
are controlled using the acceleration and deceleration of an inverter.

I Wiring Examples

The CP1E and OMRON 3G3MYV Inverter are connected using RS-485 for frequency and start/stop con-
trol.

CP1E N-type CPU Unit CP1W-CIF11/12
with 30 I/O Points RS-422A/485 Option Board

feeeTT ISymbol

f o 1 | RDA— RS485 S- [Control circuit
2 | RDB+ S+ erminal block
3 | SDA— 50 m max. R.|(communications
4 | SDB+ R+ terminals)
5 | FG

5] [ 1)

CP1W-CIF11/12

RS-422A/485 Option Board
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12 Serial Communications

® CP1W-CIF11/12 Settings
Set the DIP switch as shown in the following table

uonoung saisely Ases nLY-SNAPOIN b2t

(Back)
= I CPU Unit connector
DIP switch for operation settings
No. Setting ON/OFF Description
1 Terminating resistance selection ON Connects terminating resistance
2 | 2/4-wire selection ON 2-wire connections
3 | 2/4-wire selection ON 2-wire connections
4 - OFF Always OFF
5 RS control for RD ON Enabled
6 RS control for SD ON Enabled

® 3G3MV Settings

Set the DIP switch as follows:

e SW2, pin 1: ON (terminating resistance connected) Terminating resistance for RS422/485
communications

so|dwex3 Buiwwelbold -y-2|

e Set the following parameters.

No. Name Setting Description

n003 | RUN command selection 2 RS-422/485 communications is enabled.

n004 | Frequency reference selection 6 Frequency reference through RS-422/RS-485

n019 | Acceleration time 1 5.0 Acceleration time in seconds

n020 | Deceleration time 1 5.0 Deceleration time in seconds

n151 | RS-422/485 communications 1 Detect timeouts, detect fatal errors, and the Inverter
timeover detection selection decelerates to a stop using deceleration time 1 (default).

n152 | RS-422/485 communications 1 Select the unit for communications of frequency
frequency reference/display references and frequency monitoring data. Unit: 0.01Hz
unit selection (default).

n153 | RS-422/485 communications 1 Slave address (unit number), unit number 1
Slave address

n154 | RS-422/485 communications 2 Communications baud rate: 9,600 bps (default)
baud rate selection

n155 | RS-422/485 communications 0 Even parity
parity selection

n156 | RS-422/485 communications 10 Sets the response wait time for request messages
send wait time received from the master. 10 ms (default).

n157 | RS-422/485 communications 0 RTS control enabled (default)
RTS control selection

CP1E CPU Unit Software User’s Manual(W480) 12-15



12 Serial Communications

12-16

® PLC Setup

Click the Built-in RS232C Port or Serial Option Port Tab in the PLC Settings Dialog Box.

=3 PLC Settings - NewPLC1

File Options  Help

=101 x|

Tim\ngs' Input constant  Built-in RS232C Port | 5 erial Option Purtl Built-in \nnull Pulse Output UI Pulze Outp 4 | *»
f Cammunications Setting: Y - Link Word

" Standard (3600 : 1.7.2.E)

& Custom  Baud Format Mode

- IModbus-HTU simple mazter j |1U[default] j
i~ Start Code End Code = PE Link Mods—
& Disable % Feceived EylesIZSE 3: & Al
© Get 00000 E LRI _ = laster
€ SefErd Code [040000 =

P
-Respanse Timeout—) — Unit Mumber Delapy———————— ~ MT4PC Link Max— —PC Link Unit Mo.

0 _|::l 100 ms IU _|::' a _|::l 10 ms 1 5‘ II] _|:;l
L [default 5000ms]

CPIEM40 | OFfling

Built-in RS232C Port or Serial Option Port Tab Page

Parameter

Settings

Communications
Settings

Inverter.

Set the Modbus communications settings to match those of the

If the Inverter is set to 9,600 bps, one stop bit, and no parity, select
the Custom Option and set the baud rate to 9,600.
Set the format to 8,1,E.

Mode

Select Modbus Easy Master.

Response Timeout

Set the default value of 0x100 ms.
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12 Serial Communications

»
=Y
. =
® Programming Example g
%
P_First_Cycle 3
| | Mov | ) c
I m
#0000 z
D01206 Stop operation when communications start. s
MOV ’ RUN command (0: Stop) @
Frequency reference:00.00Hz <
#0000 &
=
D01207 ) 2
S
MOV
#0000
AB40
V|V0.0|0 N
MOV
| * [ -
Contact A #0117 E
D01206 \ RUN command (1: Start) $
MOV Frequency reference: 60.00Hz(1770 Hex) é
o
#7000 3
D01207 %
W0.01 ‘I‘_’n
I 7} I MOV §
Contact B #0115 '%
D01206 \ RUN command (1: Start) ¢
MOV Frequency reference: 55.00Hz(157C Hex)
#7C00
D01207 | )
V|V0.0|2 S
MOV
| * [
Contact C #0113
DO1206 > RUN command (1: Start)
MOV Frequency reference: 50.00Hz(1388 Hex)
#8800
D01207 | )
V|V0.1|5 N
MOV
| * [
Contact Z #0000
D01206 RUN command (0: Stop)
MOV ’ Frequency reference: 00.00Hz
#0000
D01207 | )
Start and continue Modbus communications from
1 second after turning ON the power supply.
P_On
| TIM
[
0
#0010
TO
4| SET
A640.00
A640.01 Modbus-RTU Master Execution Bit
[
Modbus-RTU Master Execution Normal Flag
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12 Serial Communications

® Flags for Modbus-RTU Easy Master for Built-in RS-232C Port

A640.00 Execution Bit

AB640.01 Execution Normal Flag

A640.02 Execution Error Flag

L

™ @

(1)Turn ON A640.00 (Execution Bit) to send command data stored starting at D1200. For details, refer
to DM Area Data on page 12-19.

Words . .
— Bits Setting
Built-in RS-232C Port

D1200 00to 07 | Command | Slave address (00 to F7 hex)
081to 15 Reserved (Always 00 hex.)

D1201 00 to 07 Function code
081to 15 Reserved (Always 00 hex.)

D1202 00to 15 Number of communications data bytes (0000 to

005E hex)
D1203 to D1249 00to 15 Communications data (94 bytes max.)

El Precautions for Correct Use

The Execution Bit will automatically turn OFF. Do not turn OFF the bit through the ladder.

(2)When a command has been sent successfully, A640.01 (Execution Normal Flag) will turn ON, and
the response data will be stored starting from D1250.

Words
Bits Setting
Built-in RS-232C Port
D1250 00 to 07 Response | Slave address (01 to F7 hex)
081to 15 Reserved (Always 00 hex.)
D1251 00 to 07 Function code
08 to 15 Reserved
D1252 00 to 07 Error code
081to 15 Reserved (Always 00 hex.)
D1253 00to 15 Number of response bytes (0000 to 03EA hex)
D1254 to D1299 00to 15 Response data (92 bytes max.)

(3)If a communications error occurs, A640.02 (Execution Error Flag) will turn ON, and the error code

will be stored in D1252.

12-18
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12 Serial Communications

® DM Area Data
DM Fixed Allocation Words for Modbus-RTU Easy Master

DM Area data in words D1201 to D1205 are set before the execution of the ladder program.
D1206 and D1207 do not need to be set. They are modified by MOV instructions, and are used to
change, start, and stop frequency references.

Built-in RS-232C Port: Command

uonoung saisely Ases nLY-SNAPOIN b2t

Settin Slave Function [Communications| Communications data: D1203 to D1249 (maximum)
9 address code data bytes 94 bytes (47 words) max.
Address D1200 D1201 D1202 D1203 D1204 D1205 D1206 D1207
Value 00 10 00 09 00 01 00 02 04 00 01 02 58

00 01
\ ) — ) ~ RN ’~ D N ) - 4
00 00 I
Data for next reigister

(e.g. set 60.0 Hz (0258
hex) for register 0002
(frequency reference))

Inverter slave
address: 1 hex

[}
Data for starting register

(e.g. set 0001 hex for register 0001
3 (RUN command, see below))

Use the 9 bytes from the upper byte J
of D1203 to the upper byte of D1207

Inverter data write:
10 hex J

so|dwex3 Buiwwelbold -y-2|

D
Attached data size in bytes:

4 (4 bytes from lower byte of D1205
® to upper byte of D1207)

Number of registers written:

& 2 (data for registers 0001 and 0002)

Register number for starting data write:
0001 (Specifies to start writing data to
Inverter starting at register 0001.)

RUN Command (Register 0001) Allocation and Details for Inverter 3G3MV

Bit No. Setting

RUN command (1: Start)

Normal/reverse rotation (1: Reversed)

External error (1: EFO)

Error reset (1: Error reset)

Multifunction input 1 (1: ON)

1: ON)

1: ON)

1: ON)
)
)
)

Multifunction input 2

Multifunction input 3

Multifunction input 4

O|N|oOfO|b~|lWOW|NM|=|O

—_ |~~~

Multifunction input 5 (1: ON
Multifunction input 6 (1: ON
10 Multifunction input 7 (1: ON
11to 15 (Not used.)

©

For this example, only the RUN command (bit 00) will be used.

¢ With the Modbus-RTU Easy Master, a CRC-16 checksum does not need to be set in the DM Area,
because it is calculated automatically.
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12 Serial Communications

12-5 Serial PLC Links

Serial PLC Links can be used only with the CP1E N-type CPU Unit.
12-5-1 Overview

Serial PLC Links enable exchanging data between CP1E N-type CPU Units, CP1E/CP1H CPU Units,
or CJ1M CPU Units without using special programming. The serial communications mode is set to
Serial PLC Links. Up to 9 PLCs can be linked.

I Configuration

® Connecting CP1E, CP1L, CP1H, or CJ1M CPU Units 1:N (8 Nodes Maximum)

CP1E N-type CPU Unit (Polling Unit)
RS-422A/485 Option Board

RS-422A/485 .
Shared data l l CJ1M CPU Unit
(Polled Unit)
T CP1E N-type CP1IL
CPU Unit CPU Unit
1 (Polled Unit) (Polled Unit) 4
N —

8 nodes maximum

® Connecting CP1E, CP1L, CP1H, or CJ1M CPU Units 1:1

CP1E N-type
5] CPU Unit
l| (Polling Unit)

Shared data RS-232C or RS422A/485

CP1E or
CP1L CPU
Unit (Polled
Unit)

m Precautions for Correct Use

With the CP1E CPU Units, a Programmable Terminal (PT) cannot be included in a Serial PLC
Link.
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12 Serial Communications

12-5-2 Flow of Operation

1 . . Connect the CP1E CPU Unit and the CP1E or other
( Wiring communications > CPU Units using RS-232C or RS-422A/485 ports.

2 ( PLC Setup > Set Built-in RS232C Port or Serial Option Port in the
PLC Setup and transfer the PLC Setup from the CX-
Programmer to the CP1E CPU Unit. (Set the serial com-
munications mode to Serial PC Link (Master) or Serial
PC Link (Slave) and set the communications conditions,
link words, and PLC Link method.)

s)uI 97d [euas G-z1

3 ( Start communications >

m Precautions for Correct Use

Both serial ports cannot be used for PLC Links at the same time.

If both serial ports are set for PLC Links (either as polling or polled nodes), a PLC Setup setting
error (nonfatal error) will occur and the PLC Setup Setting Error Flag (A402.10) will turn ON.

uopesadQ Jo mol4 2-G-gl

12-5-3 PLC Setup

I Settings at the Polling Unit

=3 PLC Settings - NewPLC1 i — o]

File ©Options Help

Tirmngsl Input constant  Builtkin R5232C Port | Serial Option F'Drtl Built-in \npull Pulse Output UI Pulse Outg 4 | *

- Communications Setting; i Link “w/ord
" Standard (9500 ; 1.7.2.E]
@ Custom Baud Format
|1 15200 = IT,2,E 'I 10(defaull] =
r~ Start Cod End Cod ~PC Link Made—
= Disatle % Feceived Bytes IZSE 3: o ALl
£ Set 0=0000 3:  CRLF . £ Master
€ GetErdCade [BA0000 3
i Response Timeout Uit Number Delay MT/PC Link Max PC Link Unit No.
1 _|; 100 ms IU _I; o _lj 10 ms ’7 ID _I; —‘ IU _Ij
[detault 5000ms] |

CPIE40  |Offline
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12-22

Built-in RS232C Port or Serial Option Port Tab Page

Parameter

Setting

Communications Settings

Set the communications settings to the same values as the connected
PLCs.

If the connected PLCs are set to 115,200 bps, two stop bits, and even
parity, select the Custom Option, set the baud rate to 115200. Set the for-
mat to 7,2,E.

Mode Select PC Link (Master).
Link Words Set to 10 (default) for the Master only. 10 words (default)
PC Link Mode Select All or Master.

NT/PC Link Max.

Set the highest unit number of the connected slaves.

I Settings at the Polled Unit

=3 PLC Settings - NewPLC1

File ©ptions  Help

=151

T\mingsl Input constant  Built-in RS232C Port | Serial Option F'Urll Built-in Imputl Pulse Dutput Ul Pulse Outp 4 I L4

Cammunications Setting Link “words
" Standard (9500 ; 1.7.2.E)
@ Custom  Baud Format
115200 'I I?,E,E = 10(dzfaul) >
- Start Cod, End Cod = FE Lirk Mode—
% Disable ¥ Beoeived Bytes |256 33 LTI
1 Set IDxDDDD 33 ) CRILE _ £ Iaster
€ SerEndCode 040000 =
i Response Timeout Unit Mumber Delay MT/PC Link Mas—J 1 PC Link Unit Mo.
1 _lj *100 ms 1 _|; ID _lj 10 m3 IU _|; IU _lj
[default 5000ms]

CPIE-N40  [Offline

Built-in RS232C Port or Serial Option Port Tab Page

Parameter

Setting

Communications Settings

Set the communications settings to match those of the connected PLC.
If the connected PLC is set to 115,200 bps, two stop bits, and even par-
ity, select the Custom Option and set the baud rate to 115200. Set the
format to 7,2,E.

Mode

Select PC Link (Slave).

PC Link Unit No.

Set the unit number (0 to 7).
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12 Serial Communications

12-5-4 Operating Specifications

Serial PLC Links can be used for both built-in RS-232C ports and serial option ports for N-type CPU
Units with 30 or 40 1/O Points. However, two serial ports cannot be used simultaneously for Serial PLC

Links.
ltem Specifications
Applicable PLCs CP1E, CP1H, CP1L, CJ1M
Baud rate 38,400 bps, 115,200 bps

Applicable serial ports

Built-in RS-232C ports and serial option ports

Both ports cannot be used for Serial PLC Links at the same time. If both
ports are set for Serial PLC Links (either as polling node or polled node), a
PLC Setup setting error (nonfatal error) will occur and the PLC Setup Setting
Error Flag (A402.10) will turn ON.

Connection method

RS-422A/485 or RS-232C connection via RS-422A/485 Option Board or
RS232C port.

Words allocated in CIO Area

Serial PLC Link Words: CIO 200 to CIO 289 (Up to 10 words can be
allocated for each CPU Unit.)

Maximum number of Units

9 Units max., comprising 1 Polling Unit and 8 Polled Units.

Link methods (data refresh
methods)

Complete link method or Polling Unit link method

I Data Refresh Methods

The following two methods can be used to refresh data.

e Complete link method
¢ Polling Unit link method
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12 Serial Communications

12-24

® Complete Link

The data from all nodes in the Serial PLC Links are reflected in both the Polling Unit and the Polled
Units.

The only exceptions are the addresses of Polled Units that are not present in the network. These
data areas are undefined in all nodes.

Example: Complete Link Method, Highest Unit Number: 3
In the following diagram, Polled Unit No. 2 is a Unit not present in the network, so the area allocated
for Polled Unit No. 2 is undefined in all nodes.

Polling Unit Polled Unit No. 0 Polled Unit No. 1 Polled Unit No. 3
Local area » Polling Unit » Polling Unit »|  Polling Unit
Polled Unit No. 0 Local area ¥ Polled Unit No. 0 »| Polled Unit No. 0
Polled Unit No. 1 Polled Unit No. 1 |« Local area »| Polled Unit No. 1
Undefined Undefined Undefined Undefined
Polled Unit No. 3 Polled Unit No. 3 |« Polled Unit No. 3 [ Local area
(Not used) (Not used) (Not used) (Not used)
(Not used) (Not used) (Not used) (Not used)
(Not used) (Not used) (Not used) (Not used)
(Not used) (Not used) (Not used) (Not used)

Example for Ten Link Words (Maximum Number of Words)

Each CPU Unit (either CP1E, CP1L, CP1H, or CJ1M) sends data to the same words in all other
CPU Units for the Polling Unit and all Polled Units. Data is sent between the words that are allocated
to the Polling Unit and Polled Units according to unit numbers.

CP1E N-type CPU Unit CP1E N-type CPU Unit CP1L CPU Unit Example: CJ1M CPU Unit
(PoIIing Unit) . (Polled Unit No. 0) s (Polled Unit No. 1) (Polled Unit No. 2)

g
a

al PLC Link Words Serial PLC Link Words Serial PLC Link Words Serial PLC Link Words

Seri

ClO 200 to 209 |———> CIO 200 to 209 —— CIO 3100 to 3109 F—> ClO 3100 to 3109
No.0 | ClO 210 to 219 | N0.0 |CIO 21010 219 f=———> No0.0 [CIO 3110 to 3119 === No0.0 |CIO 3110 to 3119
No.1 | ClO 220 to 229 |<=———————— No.1 |CIO 220 t0 229 [*——— No.1 |CIO 3120 to 3129 " No.1 |CIO 3120 to 3129
No.2 | ClO 230 to 239 |<#———————— No.2 |CIO 230 t0 239 [*——— No.2 |CIO 3130 to 3139 [ No.2 |CIO 3130 to 3139

No.3 | ClO 240 to 249 No.3 | CIO 240 to 249 No.3 |CIO 3140 to 3149 No.3 |CIO 3140 to 3149
No.4 | ClO 250 to 259 No.4 | CIO 250 to 259 No.4 |CIO 3150 to 3159 No.4 |CIO 3150 to 3159
No.5 | ClO 260 to 269 No.5 | CIO 260 to 269 No.5 |CIO 3160 to 3169 No.5 |CIO 3160 to 3169
No.6 | ClO 270 to 279 No.6 | CIO 270 to 279 No.6 |CIO 3170 to 3179 No.6 |CIO 3170 to 3179
No.7 | ClO 280 to 289 No.7 | CIO 280 to 289 No.7 |CIO 3180 to 3189 No.7 |CIO 3180 to 3189
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12 Serial Communications

® Polling Unit Link Method

The data for all the Polled Units in the Serial PLC Links are reflected in the Polling Unit only, and
each Polled Unit reflects the data of the Polling Unit only.

The advantage of the Polling Unit link method is that the addresses allocated for the local Polled Unit
data are the same in each Polled Unit, allowing data to be accessed using common ladder program-
ming.

The areas allocated for Polled Units not present in the network are undefined in the Polling Unit only.

Example: Polling Unit Link Method, Highest Unit Number: 3
In the following diagram, Polled Unit No. 2 is a Unit not participating in the network, so the corre-
sponding area in the Polling Unit is undefined.

s)uI 97d [euas G-z1

Polling Unit Polled Unit No. 0 Polled Unit No. 1 Polled Unit No. 3
Local area »  Polling Unit > Polling Unit > Polling Unit
Polled Unit No. 0 Local area ,— Local area Local area -
Polled Unit No. 1 |« {Notused) (Not used) (Not used) CE
Undefined (Not used) (Not used) (Not used) 'co
Polled Unit No. 3 [ {Net-used) {Net-tsed) (Not used) g
(Not used) (Not used) (Not used) (Not used) 8
(Not used) (Not used) (Not used) (Not used) -c%)
o
(Not used) (Not used) (Not used) (Not used) §
(Not used) (Not used) (Not used) (Not used) §
»

Example for Ten Link Words (Maximum Number of Words)

The CPU Unit that is the Polling Unit (either CP1E, CP1H, CP1L, or CJ1M) sends its data (CIO 200
to CIO 209) to the same words (CIO 200 to CIO 209) in all other CPU Units.

The Polled Units (either CP1E, CP1H, CP1L, or CJ1M) send their data (CIO 210 to CIO 219) to con-
secutive sets of 10 words (CIO 210 to CIO 289) in the Polling Unit.

CP1E N-type CPU Unit CP1E N-type CPU Unit CP1L CPU Unit Example: i
" " : . ple: CJ1M CPU Unit
(Polling Unit) o (Polled Unit No. 0) o (Polled Unit No. 1) (Polled Unit No. 2)
Serial PLC Link Words Serial PLC Link Words Serial PLC Link Words Serial PLC Link Words
ClO 200 to 209 |=———————————| CIO 200 to 209 CIO 3100 to 3109 CIO 3100 to 3109
No.0 | CIO 210 to 219 ClO 210 to 219 I—CI03110t03119 ClO 3110t0 3119

No.1 | CIO 220 to 229
No.2 | CIO 230 to 239
No.3 | CIO 240 to 249
No.4 | CIO 250 to 259
No.5 | CIO 260 to 269
No.6 | ClO 270 to 279
No.7 | ClO 280 to 289
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12 Serial Communications

Address
CIO 200

CIO 289

Address
CIO 200

ClO 289

12-26

® Allocated Words

Complete Link Method

Link words 1 word 2 words 3 words to 10 words
Polling Unit CIO 200 CIO 200 to CIO 200 to CIO 200 to
201 202 209
Polled Unit CIO 201 ClO 202 to ClO 203 to ClO 210 to
No. 0 203 205 219
Polled Unit ClO 202 CIO 204 to CIO 206 to ClO 220 to
No. 1 205 208 229
Polled Unit ClO 203 CIO 206 to CIO 209 to ClO 230 to
No. 2 207 211 239
Polled Unit ClO 204 ClO 208 to ClO 212 to ClO 240 to
Serial PLC No. 3 209 214 249
Link Area Polled Unit CIO 205 CIO 210 to CIO 215 to ClO 250 to
No. 4 211 217 259
Polled Unit CIlO 206 ClO 212 to ClO 218 to CIlO 260 to
No. 5 213 220 269
Polled Unit ClO 207 ClO 214 to ClO 221 to ClO 270 to
No. 6 215 223 279
Polled Unit CIlO 208 ClO 216 to CIO 224 to ClO 280 to
No. 7 217 226 289
Not used. ClO 209 to ClO 218 to ClO 227 to
289 289 289
Polling Unit Link Method
Link words 1 word 2 words 3 words to 10 words
Polling Unit ClO 200 ClO 200 to ClO 200 to ClO 200 to
201 202 209
Polled Unit CIlO 201 CIO 202 to CIO 203 to ClO 210 to
No. 0 203 205 219
Polled Unit CIO 201 ClO 202 to ClO 203 to ClO 210 to
No. 1 203 205 219
Polled Unit ClO 201 ClO 202 to ClO 203 to Cl0O210to
No. 2 203 205 219
Polled Unit CIlO 201 CIO 202 to CIO 203 to ClO 210 to
Serial PLC No. 3 203 205 219
Link Words Polled Unit ClO 201 Cl0O202to | CIO 203 to ClO 210to
No. 4 203 205 219
Polled Unit ClO 201 ClO 202 to ClO 203 to Cl0O210to
No. 5 203 205 219
Polled Unit CIlO 201 CIO 202 to CIO 203 to ClO 210 to
No. 6 203 205 219
Polled Unit CIO 201 CIO 202 to ClO 203 to ClO 210 to
No. 7 203 205 219
Not used. ClO 202 to ClO 204 to ClO 206 to -
289 289 289
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® Related Auxiliary Area Bits and Words

Built-in RS-232C Port

12 Serial Communications

Name Address Details Read/write Refresh timing

Built-in RS-232C Port | A393.00to | When built-in RS-232C port is Read ¢ Cleared when power is turned ON.

Communicating with | A393.07 being used in NT link mode, the bit * Turns ON the bit corresponding to the unit number

Polled Unit Flags™ FO"GSF’O”d"“Q t'? the L'J”“ peﬁorm— of the Polled Unit that is communicating via built-in
ing communications will be ON. Bits RS-232C port in NT link mode or Serial PLC Link
00 to 07 correspond to unit num- mode.
bers Oto 7, relspe.ctlvely. * Bits 00 to 07 correspond to unit numbers 0 to 7,
ON: Communicating respectively.
OFF: Not communicating ’

Built-in RS-232C Port | A526.00 Turn ON this bit to restart built-in Read/write | » Cleared when power is turned ON.

Restart Bit RS-232C port. * Turn ON to restart built-in RS-232C port.

Note The bit is automatically turned OFF by the
system when restart processing has been
completed.

Built-in RS-232C Port | A528.00to | When an error occurs at built-in RS- | Read/write |  Cleared when power is turned ON.
Error Flags A528.07 232C port, the corresponding error  When an error occurs at built-in RS-232C port, the
bitis turned ON. corresponding error bit is turned ON.
B!t 0: Not used. * The flag is automatically turned OFF by the system
Bit 1: Not used. e .
. i when built-in RS-232C port is restarted.
Bit 2: Parity error ) . . .
Bit 3: Framing error * In NT link mode, only bit 05 (timeout error) is
Bit 4: Overrun error enabled.
Bit 5: Timeout error ¢ In Serial PLC Link mode, only the following bits are
Bit 6: Not used. enabled.
Bit 7: Not used. Errors at the Polling Unit:
Bit 05: Timeout error
Errors at Polled Units:
Bit 05: Timeout error
Bit 04: Overrun error
Bit 03: Framing error
Serial Option Port
Name Address Details Read/write Refresh timing
Serial Option Port A394.00to | When serial option port is being Read e Cleared when power is turned ON.
Communicating A394.07 used in NT link mode, the bit corre- « Turns ON the bit corresponding to the unit number
with Polled Unit sponding to the Unit performing of the Polled Unit that is communicating via serial
Flags* communications will be ON. Bits 00 option port in NT link mode or Serial PLC Link
to 07 correspond to unit numbers 0 mode.
o7, respecnvlely.. * Bits 00 to 07 correspond to unit numbers 0 to 7,
ON: Communicating respectively.
OFF: Not communicating ’
Serial Option Port A526.01 Turn ON this bit to restart serial Read/write | * Cleared when power is turned ON.
Restart Flags option port. * Turn ON to restart serial option port.

Note The bit is automatically turned OFF by the
system when restart processing has been
completed.

Serial Option Port A528.08to | When an error occurs at serial Read/Write | ¢ Cleared when power is turned ON.
Error Flags A528.15 option port, the corresponding .

error bit is turned ON.
Bit 8: Not used.

Bit 9: Not used.

Bit 10: Parity error
Bit 11: Framing error
Bit 12: Overrun error
Bit 13: Timeout error
Bit 14: Not used.

Bit 15: Not used.

When an error occurs at serial option port, the cor-
responding error bit is turned ON.

The flag is automatically turned OFF by the system
when serial option port is restarted.

In NT link mode, only bit 13 (timeout error) is
enabled.

In Serial PLC Link mode, only the following bits are
enabled.

Errors at the Polling Unit:

Bit 13: Timeout error

Errors at Polled Units:

Bit 13: Timeout error

Bit 12: Overrun error

Bit 11: Framing error

* In the same way as for the existing 1:N NT Link, the status (communicating/not communicating) of the Polled Unit
in Serial PLC Links can be checked from the Polling Unit (CPU Unit) by reading the Built-in RS-232C Port Com-
municating with Polled Unit Flag (A393.00 to A393.07 for unit numbers 0 to 7) or the Serial Option Port Commu-
nicating with Polled Unit Flag (A394.00 to A394.07 for unit numbers 0 to 7).
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12 Serial Communications

12-5-5 Example Application

I Operation

The present temperature information is exchanged between the boilers. This information is used to
adjust the temperature control of one boiler depending on the status of the other boilers and for moni-

toring individual boilers.

Boiler A Boiler B Boiler C

5!

(o] a

® Wiring Example

Boiler A: CP1E (Polling Unit)

CP1W-TS101
CP1E N-type Temperature
CPU Unit

Sensor Unit

Two Pt100 Sensor Inputs

Boiler B: CP1E (Polled Unit No. 0)

CP1W-TS101
Temperature
Snsor Unit

CP1E N-type
CPU Unit

Two Pt100 Sensor Inputs

Boiler C: CP1E (Polled Unit No. 1)

CP1W-TS101

CP1E N-type Temperature
CPU Unit Sensor Unit
@ = o

Two Pt100 Sensor Inputs

CP1W-CIF11 CP1W-CIF11 CP1W-CIF11
RS-422A/485 RS-422A/485 RS-422A/485
Option Board Option Board Option Board
CP1W-CIF11 CP1W-CIF11 CP1W-CIF11

1 |RDA— RDA— [ 1 RDA— [ 1

2 |RDB+ RDB+ | 2 RDB+ | 2

3 | SDA— Simple PLC link [ SDA— 13 SDA— 13

4 [ SDB+ SDB+ | 4 SDB+ |4

5 [FG FG 5 FG 5

® CP1W-CIF11 RS422/485 Option Board DIP Switch Settings

(Back)
= I CPU Unit connector
DIP switch for operation
settings

No. Settings Pﬂ':;:g U:i(t)lll\lec: 0 U:i(t,lll\le:. 1 Description

1 | Terminating resistance selection | ON OFF ON PLCs at both ends must have ter-

minating resistance connected.

2 | 2-wire or 4-wire selection ON ON ON 2-wire

3 | 2-wire or 4-wire selection ON ON ON 2-wire

4 - OFF OFF OFF Always OFF

5 | RS control selection for RD OFF OFF OFF Control disabled

6 | RS control selection for SD ON ON ON Control enabled

12-28
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® PLC Setup
Item Boiler A (Polling Unit) | Boiler B (Polled Unit No. 0) | Boiler C (Polled Unit No. 1)
Communications Settings | Custom
Baud Rate 115200bps 0
Parameters 7.2.E (default) §
Mode PC Link (Master) PC link (Slave) i
Link words 10 (default) N N e
PC Link Mode ALL - - <
NT/PC Link Max. 1 - - &
PC Link Unit No. - 0 1

® Programming Example

Data in the Serial PLC Link Areas are transferred using data links by the Serial PLC Link and without
using any special programming. The ladder program is used to transfer the data that needs to be
linked to the data link area.

Boiler A
CP1E (Polling Unit)

Boiler B Boiler C

CP1E (Polled Unit No. 0)

uoneoyddy sjdwex3 §-G-zZ1

;pesmimisceimioio.o: - ;pesmimimceimisieioipee. s isioicioio.o.o. -
Cloo ; Input Bits i i Input Bits Input Bits
Clo1 i i
clo 2 ' | A_Temperature data 0 1 | B_Temperature data 0 C_Temperature data 0
clo3 ‘| |A_Temperature data 1 ! | B_Temperature data 1 C_Temperature data 1
1 1
a i -
ClO 100 : | Output Bits | : [ Output Bits | | Output Bits |
1 1
i g i
(CI0 200 : A_Temperature data 0 |{ ; i | A_Temperature data 0 A_Temperature data 0
ClO 201 + |_A_Temperature data 1 i i | A_Temperature data 1 A_Temperature data 1
1 1
- —
E ! E
ClO 209 ! 1 i
ClO 210 : B_Temperature data 0 : . B_Temperature data 0 B_Temperature data 0
ClO 211 ; | B_Temperature data 1 | ; ;| B_Temperature data 1 B_Temperature data 1
Serial PLC < ! i
. 1 1 ]
Link Areas clo 219 | i i
CIO 220 : C_Temperature data0 | ; ; | C_Temperature data 0 C_Temperature data 0
ClO 221 i | _C_Temperature data 1 H i | C_Temperature data 1 C_Temperature data 1 H
1 1
| — ;
i i i i
i i i !
i i i i
\ i i i
ClO 299; i : !
: S immmimimmimimamimemed hmimmimimimmem e 4

® Ladder Diagram

Boiler A
CP1E N-type CPU Unit
(Polling Unit)

P_On

|_

XFER
#2
2
200

Transfer CIO 2 and CIO 3 to
CIO 200 and CIO 201 using a
BLOCK TRANSFER instruction.

CP1E CPU Unit Software User’s Manual(W480)

Boiler B
CP1E N-type CPU Unit
(Polled Unit No. 0)

P_On
F— XFER
#2
2
210

Transfer CIO 2 and CIO 3 to
ClO 210 and CIO 211 using a
BLOCK TRANSFER instruction.

Boiler C
CP1E N-type CPU Unit
(Polled Unit No. 1)

P_On
—— XFER
#2
2
220

Transfer CIO 2 and CIO 3 to
ClO 220 and CIO 221 using a
BLOCK TRANSFER instruction
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12 Serial Communications

12-6 Connecting the Host Computer

(Not Including Support Software)

Host computers can be connected using this method only with the CP1E N-type CPU Unit.
12-6-1 Overview

Commands are sent from a host computer (not including Support Software) to the CP1E CPU Unit to
read and write data. The serial communications mode is set to Host Link.

m Precautions for Correct Use

Support Software such as the CX-Programmer cannot use the Host Link protocol. Use Periph-
eral USB port instead.

Communica- . . s
Command flow | Command type tions method Configuration Application Remarks
Host computer | Host link Create frame | Directly connect the host com- | Use this
— PLC command in the host puterin a 1:1 or 1:N system. method when
(C Mode) computer communicating
. and send the primarily from
D | Host link command | command to the host com- -
— the PLC. puter to the
. . Receive the PLC.
il response.
© FINS command Directly connect the host com- | Use these The FINS com-

(with Host Link
header and
terminator) sent.

[ Fns T ]

Host Link Host Link
header terminator

puter in a 1:1 system or 1:N
system.

methods when
communicating
primarily from
the host com-
puter to PLCs
in the network.

mand must be
placed between
a Host Link
header and ter-
minator and
then sent by the
host computer.

12-6-2 Flow of Processing

1 ( Communications wiring )

3 ( Program from host )

12-30

PLC Setup

)

Connect the computer and CP1E CPU Unit using
RS-232C ports.

Set the PLC Setup (select Host Link for the serial
communications mode and set the communications

conditions) and transfer the PLC Setup from the
CX-Programmer to the CP1E CPU Unit.

¢ C-mode commands

e FINS commands

Send the following commands from the host computer.
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12 Serial Communications

12-6-3 Command/response Format and List of Commands

The outline of command/response format and each command are listed below.

For the details of the host link commands and FINS commands, refer to Communication Instructions
Reference Manual (Cat.No.W342).

® List of C Mode Commands

C mode commands (host link commands) are shown below.

Type Header code Name Function
I/O memory | RR CIO area read Read the specified words from the specified words
read of CIO area
RH Holding area read Read the specified words from the specified words
of Holding area (H)
RC Timer and Counter PV area read Read the specified present values of timer and
counter from the specified words
RG Timer and Counter Completion Flag Read the specified Completion Flag of timer and
read counter from the specified words
RD DM area read Read the specified words from the specified words
of DM area (D)
RJ Auxiliary area read Read the specified words from the specified words
of Auxiliary area (A)
I/O memory | WR CIO area write Write the specified source words from the specified
write words of CIO area in the unit of word
WH Holding area write Write the specified source words from the specified
words of Holding area (H) in the unit of word
I/O memory | WC Timer and Counter PV area write Write the specified source words from the specified
write words of Timer and Counter present value area in
the unit of word
WD DM area write Write the specified source words from the specified
words of DM area (D) in the unit of word
wJ Aucxiliary area write Write the specified source words from the specified
words of Auxiliary area (A) in the unit of word
CPU Unit MS CPU Unit status read Read the CPU Unit operating conditions (operation
status mode, forced set/reset, fatal error)
related SC Status change Change the operation mode of CPU Unit
MF Error information read Read the occurring error information of CPU Unit
(fatal error, non-fatal error)
Force- KS Force-set Force-set the specified 1 bit
set/reset KR Force-reset Force-reset the specified 1 bit
FK Multi-bit force-set/reset Force-set, force-reset and release the specified
multiple bits
KC All bits release Release the forced status all at once
Model code | MM Model code read Read the model code of CPU Unit
read
Test TS Test Directly return 1 block sent from the host computer
Program RP Program area read Read all the contents of the CPU Unit's user pro-
area access gram using the machine language (object) level
WP Program area write Write all the machine languages (objects) sent

from the host computer into the user program area
of the CPU Unit
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12 Serial Communications

Type Header code Name Function

I/O memory | QQMR I/O memory area mixed read registra- | Register the I/O memory words or bits that need to

area mixed tion read into the table

read QQIR I/O memory area mixed registration Read all of the I/O memory area words and bits
that were registered

Host link Xz Abort (command only) Interrupt the operation that being processed using

communica- the host link command, and return to the initial sta-

tion process- tus after abortion

ing > Initial (command only) Initialize the transmission control sequence for all
the host link unit numbers

IC Command undefined error (response | Response when the command's header code can-

only)

not be broken

® List of FINS commands

FINS commands are shown below.

Command .
Type code Name Function
1/O memory | 01 01 I/O memory area read Read the contents of continuous 1/O memory area
area access | o4 02 I/O memory area write Write the contents of continuous 1/O memory area
01 03 I/O memory area write all at once Replenish the specified ranges of I/O memory area
with the same data
01 04 I/O memory area mixed read Read the contents of discontinuous I/O memory
area
Parameter 02 01 Parameter area read Read the contents of continuous parameter area
area access | np 02 Parameter area write Write the contents of continuous parameter area
(unable to execute in MONITOR or RUN mode)
02 03 Parameter area write (clear) all at Replenish the specified ranges of parameter area
once with the same data
Program 03 06 Program area read Read UM (User Memory) area
area access | ng 07 Program area write Write UM (User Memory) area
03 08 Program area clear Clear the specified ranges of UM (User Memory)
area
Operation 04 01 Operation mode change (Operation Change the operation mode of CPU Unit to RUN or
mode start) MONITOR mode
change 04 02 Operation mode change (Operation Change the operation mode of CPU Unit to PRO-
stop) GRAM mode
System con- | 05 01 CPU Unit information read Read CPU Unit information
figuration
read
Status read | 06 01 CPU Unit status read Read the status information of CPU Unit
06 20 Cycle time read Read cycle time (MAX, MIN, AVERAGE)
Time infor- 07 01 Time information read Read present year, month, day of the month, hour,
mation minute, second, day of the week
access 07 02 Time information write Change present year, month, day of the month,
hour, minute, second, day of the week
Message 09 20 Message read/cancel Read FAL and FALS
display
related
Access right | 0C 01 Access right obtainment Obtain the access right when it is free
related oC 02 Access right forced obtainment Obtain the access right whether or not the access
right of other units is obtained
oC 03 Access right release Release the access right being obtained and set it
free
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Type Co(r::,r:’\:nd Name Function 3
=2

S

Error log 21 01 Error removal Remove the occurring error and error message ;_’3
related 21 02 Error log read Read error log information S3
Qe

Debugging 21 03 Error log pointer clearance Clear all the pointer of error log to zero 4]
t —

related 23 01 Force-set/reset Force-set, force-reset and release (unable to spec- 39
ify multi-bit) ag

23 02 All bits release Release the forced status of all bits ,%g:

53

es
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Other Functions
]

This section describes PID temperature control, clock functions, DM backup functions,
security functions.
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13 Other Functions

13-1 PID Temperature Control

PID temperature control can be used with any model of CP1E CPU Unit.

13-1-1 Overview

The CP1E CPU Unit supports PID instructions with the autotuning function. Ladder programs can be
written to perform PID temperature control.

* Temperature Input from Temperature Sensor Unit to words in the Input Area.
input:
* PID control: Execute using the PIDAT instruction in ladder program.

The PIDAT instruction is used in combination with the TPO instruction
(TIME-PROPORTIONAL OUTPUT) to perform time-proportional control.

e Control output: To connect an SSR, connect a 24-V power supply to the transistor output and
output voltage pulses.

Ladder program

I I PIDAT
S S: Input word
C C: First parameter word
D D: Output word
TPO
S S: Input word
C C: First parameter word
R: Pulse output bit

Temperature Sensor Unit
Model with Thermocouple: CPAW-TS001/002
Model with Platinum Resistance Thermometer: CP1W-TS101/102

=

IRON
[ =5

Time-proportional

transistor output [
v T Temperature Sensor

@ Additional Information

The sampling cycle set for a PIDAT instruction is between 10 ms to 99.99 s in increments of
10 ms. The actual calculation cycle is determined by the relationship with cycle time. Refer to the
CP1E CPU Unit Instructions Reference Manual (Cat. No. W483) for the PIDAT instruction.
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13 Other Functions

13-1-2 Flow of Operation

1 Setting the Temperature Set the temperature range with the rotary switch on
Sensor Unit the front panel. &
p)
o
-
- e Connect the temperature sensor to the Tempera- e
3
2 ( Wiring I/O ) ture Sensor Unit. B
¢ Connect the SSR to the transistor output. g
3
3 Setting PIDAT and TPO Set parameters with the MOV instruction or other Q
instructions parameters instructions. 2
=2

4 CExecuting the PIDAT instructiorD Execute the PIDAT instruction.

5 . Execute autotuning for the PID constants.
Autotuning

6 ( Starting PID control ) Start PID control.

uopesadQ jo mol4 g-1-gl

I Inputting the Temperature Sensor’s PV to PIDAT Instructions

® Temperature Sensor Unit

e Setting the Temperature Range
Set the temperature range with the rotary switch on the front panel of the Temperature Sensor
Unit. If the rotary switch is set to 1 for a CP1W-TS001 Temperature Sensor Unit, the temperature
range is 0.0 to 500.0°C.
e Temperature Data Storage Format
Temperature data is automatically stored in words in the Input Area allocated to the Temperature
Sensor Unit as an Expansion Unit using four-digit hexadecimal.
Example: 100°C is stored as 0064 hex.
¢ When the range code is a decimal number to one decimal point, the value is multiplied by a
factor of 10 and converted to a hexadecimal number without a sign, then stored as binary
data.

Example: 500.0°C multiplied by 10 is 5000 decimal. This is converted to 1388 in hexadecimal
and stored.

¢ If the temperature is negative, it is stored as signed hexadecimal.
Example: -200°C is stored as FF38 hex.

® PIDAT Instruction

The PIDAT instruction treats the PV as unsigned hexadecimal data (0000 to FFFF hex). Signed data
cannot be used, so if the temperature range includes negative values, apply scaling with the APR
instruction.
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13 Other Functions

I Autotuning Procedure

® Automatically Executing Autotuning When PIDAT Is Executed

To automatically autotune the PID constants, turn ON the AT Command Bit when the PIDAT instruc-
tion is executed.

1

2

Set the PID parameter in words C to C+10. Word C is specified by the second operand.

Example: Place the set value (SV) in C and place the input range in bits 08 to 11 of C+6. Turn
ON bit 15 of C+9 (AT Command Bit).

Turn ON the PIDAT instruction’s input condition.

The PIDAT instruction will execute autotuning. When it has finished, the AT Command Bit (bit 15
in C+9) will turn OFF. At the same time the proportional band (C+1), integral constant (C+2),
and derivative constant (C+3) calculated by autotuning will be stored and PID control will be
started.

® Executing Autotuning for Other Conditions When PIDAT Is Executed

Here, the AT Command Bit is left OFF when the PIDAT instruction is being executed. Later it is
turned ON by some other condition to start autotuning.

1

Set the PID parameter in words C to C+10. Word C is specified by the second operand.

Example: Place the set value (SV) in C, the proportional band in C+1, the integral constant in
C+2, the derivative constant in C+3, and the input range in bits 08 to 11 of C+6. Turn OFF bit 15
of C+9 (AT Command Bit).

Turn ON the PIDAT instruction’s input condition. PID control will be started with the specified
PID constants.

Turn ON bit 15 in C+9 (the AT Command Bit) while the input condition for the PID instruction is

ON. Autotuning will be performed. When it has finished, the AT Command Bit (bit 15 in C+9) will
turn OFF. The proportional band (C+1), integral constant (C+2), and derivative constant (C+3)
calculated by autotuning will be stored and PID control will be started with those PID constants.

13-1-3 Application Example

I System Configuration

K thermocouple

Controlled device
Inputs connected to terminal Inputs connected to LTI Y|
blocks CIO 0 and CIO 1 terminal block CIO 2
CP1E CPU Unit with 30 I/O CP1W-TS001 — }7 Control
Points —{ Temperature Sensor Unit device

(SSR)

| 100.00 | | COM | + -

ITemperature| Stored in CIO 2 in
input the Input Area

Transistor output fterminals

¢ A K thermocouple is used for the temperature input. Use a CP1W-TS001 Temperature Sensor Unit
(thermocouple input).

13-4
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13 Other Functions

¢ The Temperature Sensor Unit’s temperature input PV is stored in CIO 2.

¢ The control output is the transistor output used to control the heater through the SSR using time-pro-
portional control.

¢ The PIDAT sampling cycle is 1 second.
e Control cycle: 20 s

e When WO0.00 turns ON, autotuning is immediately executed and PID control is started with the PID
constants calculated by autotuning.

Ladder Programming Example for an Input Range of -200 to 1300°C for a K
Thermocouple

lo4juo) ainesadwsal gid L-€L

The CP1W-TS001 Temperature Sensor Unit is used with an input type of K -200 to 1300°C (set the
rotary switch to 0). The decimal values -200 to 1300°C are converted to signed hexadecimal data (FF38
to 0514 hex) and stored in CIO 2 in the Input Area.

However, the PIDAT instruction can only handle unsigned hexadecimal data as the PV. The value is
thus converted from the range FF38 to 0514 to the PIDAT instruction input range of 0000 to 1FFF hex

(0 to 8191) using the APR instruction. 2
Specify 16-bit signed data (bit 11: ON, bit 10: OFF)/Number a
of coordinates in data table: 1 (bits 0 to 7: #00 hex)

C:D500 | #0800 @] b

C+1:D501 200 Minimum manipulated variable input: -200 decimal %_

W0.00 I ' (#FF38 hex) g
| | APR I C+2:D502 #0000 Minimum value in PID input range: #0000 hex =

I : C+3:D503 +1300 Maximum manipulated variable input: 1300 decimal =}

c bDsoo | ________! ) (#0514 hex) m
> \C+4‘D504 #1FFF Maximum value in PID input range: #1FFF hex %
S PV '%
D D600 Scale PV to / C:D100 | &1966 Set value: 160°C (set as calculated value: 1966)
within #0000 to )
#1FFF hex C+1:D101 &1 Proportional band: 0.1%
PIDAT C+2:D102 &1 Integral time: 0.1 s
D600 C+3:D103 &1 Derivative time: 0.1 s
C+4:D104 &100 Sampling period: 1 s
C D100 [~~~ "~~~ ——-
C+5:D105 #0002 @ Reverse operation (bit 00: OFF)/PID constants updated each
D200 MV . time a sample is taken while the input condition is ON (bit 01:
C+6:D106 #0595 ut ON)/2-PID parameter o. = 0.65 (bits 04 to 15: #000 hex)
C+7:D107 | #0000 Input/Output: 13 bits (bits 00 to 03, 08 to 11: #5 hex)/Integral
. and derivative constants: Time designation (bits 04 to 07: #9
TPO C+8:0108 #0000 hex)/Manipulated variable limit control: No (bit 12: OFF)
D200 MV C+9:D109 #8000 AT execution (bit 15: ON)/AT Calculation Gain = 1.00
C+10:D110 #0005 @ || (bits 0'to 11:#000 hex)
c el | C+11:D111
I
D | 100.00 |Pulse output ! ? Work Area | ‘Limit-cycle Hysteresis = 0.05% (approximately 0.8°C)
! C+40:D140
W1.00 : \
O : When autotuning is completed, the content of D109 is automatically overwritten
W1.00 | by #0000 hex and the calculated PID constants are input to D101 to 103.
. I
| : Manipulated variable range: 13 bits (bits 0 to 3: #5 hex)/
| RSET | Input type: Manipulated variable (bits 4 to 7: #1 hex),
100.00 : —~ always read input (bits 8 to 11: #3 hex)/Output limit
. disabled (bits 12 to 15: #0 hex
: C:D300 | #0315 @ ( )
: C+1:D301 &2000 Control cycle: 20.00 s
I
: C+2:D302 &0 No upper output limit
'-—1 C+3:D303 &0 No lower output limit
C+4:D304
t Work Area
C+6:D306
N
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13 Other Functions

® Description

e When WO0.00 turns ON, the work area in D111 to D140 is initialized (cleared) according to the
parameters set in D100 to D110. After the work area has been initialized, autotuning is started
and the PID constants are calculated from the results from changing the manipulated variable.
After autotuning has been completed, PID control is executed according to the calculated PID
constants set in D101 to D103. The manipulated variable is output to D200. The manipulated vari-
able in D200 is divided by the manipulated variable range using the TPO instruction. This value is
treated as the duty factor which is converted to a time-proportional output and output to
ClO100.00 as a pulse output.

e When WO0.00 turns OFF, PID is stopped and CIO100.00 turns OFF.

e When WO0.00 is ON, the Thermocouple’s PV (-200 to 1300) is scaled to the PIDAT instruction input
range (#0 to #1FFF hex). The set values must be input according to the scaled PV. For example, if
the PV is 160°C, it is set as [8191/(1300+200)] x (160+200) = 1966].
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13-2 Clock

The clock can be used only with the CP1

13 Other Functions

E N-type CPU Unit.

The current data is stored in the following words in the Auxiliary Area.

Name Address

Function

Clock data A351 to A354

The seconds, minutes, hour, day of month, month, year, and day of

week are stored each cycle.

A351.00 to A351.07

Seconds: 00 to 59 (BCD)

A351.08 to A351.15

Minutes: 00 to 59 (BCD)

A352.00 to A352.07

Hour: 00 to 23 (BCD)

A352.08 to A352.15

Day of the month: 01 to 31 (BCD)

A353.00 to A353.07 Month: 01 to 12 (BCD)
A353.08 to A353.15 Year: 00 to 99 (BCD)
A354.00 to A354.07 Day of the week:

00: Sunday, 01: Monday, 02: Tuesday, 03: Wednesday,
04: Thursday, 05: Friday, 06: Saturday

@ Additional Information

The clock cannot be used if a battery is not installed or the battery voltage is low.

® Related Auxiliary Area Bits and Words

32010 ¢-€}

Name Address Contents

Start-up Time A510 and A511 The time at which the power was turned ON
(day of month, hour, minutes, and seconds).

Power Interruption Time A512 and A513 The time at which the power was last interrupted
(day of month, hour, minutes, and seconds).

Power ON Clock Data 1 A720 to A722 Consecutive times at which the power was turned

Power ON Clock Data 2 A723 to A725 ON (year, month, day of month, hour, minutes, and
seconds). The times are progressively older from

Power ON Clock Data 3 A726 to A728 number 1 to number 10.

Power ON Clock Data 4 A729 to A731

Power ON Clock Data 5 A732 to A734

Power ON Clock Data 6 A735 to A737

Power ON Clock Data 7 A738 to A740

Power ON Clock Data 8 A741 to A743

Power ON Clock Data 9 A744 to A746

Power ON Clock Data 10 A747 to A749

Operation Start Time A515 to A517 The time that operation started (year, month, day
of month, hour, minutes, and seconds).

Operation End Time A518 to A520 The time that operation stopped (year, month, day
of month, hour, minutes, and seconds).

® Time-related Instructions

Name Mnemonic Function
CALENDAR ADD CADD Adds time to the calendar data in the specified words.
CALENDAR SUBTRACT CSuB Subtracts time from the calendar data in the specified words.
CLOCK ADJUSTMENT DATE Changes the internal clock setting to the setting in the speci-
fied source words.

CP1E CPU Unit Software User’s Manual(W480)
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13

Other Functions

13-3 DM Backup Function

This section describes the function that saves specified words from the DM Area in the built-in

EEPROM backup memory.

13-3-1 Backing Up and Restoring DM Area Data

13-8

I Overview

The contents of the DM Area (D) will become unstable if the power supply is interrupted for longer than
the backup time of the built-in capacitor (50 hours for an E-type CPU Unit, 40 hours for an N-type CPU
Unit without a Battery). The contents of the specified words in the DM Area data can be backed up from
RAM to the built-in EEPROM backup memory during operation by turning ON a bit in the Auxiliary Area.
The number of DM Area words to back up is specified in the Number of CH of DM for backup Box in the
PLC Setup. If the Restore DO- from backup memory Check Box is selected in the PLC Setup, the
backup data will automatically be restored to RAM when the power is turned back ON so that data is

not lost even if power is interrupted.

CP1E CPU Unit

A751.15 (DM Backup Save Start Bit) turned ON.

Built-in RAM

DM Area (D)

DO
Specified number t

Data
backed up.
[ N

—

Data
restored.

of words
T D (n-1)

Specify the number of words
starting from DO in the
Number of CH of DM for
backup Box in the Startup
Data Read Area in PLC

DM backup data is restored to the RAM when power supply is turned ON
again if the Restore DO- from backup memory Check Box is selected in the
Startup Data Read Area in the PLC Setup.

—— Built-in EEPROM Backup
Memory

DM backup data

Setup.

® Conditions for Executing Backup

Specified words starting from DO in the built-in RAM can be saved to the built-in EEPROM backup
memory by turning ON A751.15. (These words are called the DM backup words and the data is
called the DM backup data.) A751.15 (DM Backup Save Start Bit) can be used in any operating
mode (RUN, MONITOR, or PROGRAM mode).

® Words that can be Backed Up

e E-type CPU Units: DO to D1499
¢ N-type CPU Units: DO to D6999
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® Number of Words to Back Up

The number of words to back up starting from DO is set in the Number of CH of DM for backup Box
in the Startup Data Read Area in the PLC Setup.

® Restoring DM Backup Data to the Built-in RAM When Power is Turned ON

The DM backup data can be restored to the built-in RAM when power is turned ON by selecting the ()
Restore DO- from backup memory Check Box in the Startup Data Read Area in the PLC Setup. g
The DM backup data will be read from the backup memory even if the Clear retained memory area 3
(HR/DM/CNT) Check Box is selected in the PLC Setup. §
[=
]
©® Related Auxiliary Area Bits g
Q
Name Address Description g

DM Backup Save | A751.15 The number of words in the DM Area specified in the Number of CH of

Start Bit DM for backup Box in the Startup Data Read Area in the PLC Setup

are saved from the built-in RAM to the built-in EEPROM backup mem-
ory when this bit is turned ON.

This bit will not automatically turn OFF again if the bit turns ON. Design
the ladder program so that this bit is turned ON and OFF again using
upwardly differentiated bits.

If this bit is turned ON and OFF while the DM Backup Save Flag
(A751.14) is ON, it will be ignored and the data will not be backed up
again. To backup the data again, make sure that A751.14 is OFF and
then turn ON A751.15. A751.15 is turned OFF when the power supply

is turned ON.
DM Backup Save | A751.14 This flag turns ON when A751.15 is turned ON to start the saving
Flag operation. This flag stays ON while data is being saved and turns OFF

when finished.
Use this flag to confirm when the DM backup operation has been com-

eleq ealy |NQ Buuolsey pue dn Buppeg |-e-€1

pleted.

The flag is turned OFF when the power supply is turned ON.
DM Backup A751.11 This flag turns ON if the DM backup data could not be restored cor-
Restore Failed rectly. If this flag turns ON, data will not be read from the built-in
Flag EEPROM backup memory to the RAM.

For example, if power was interrupted while data was being backed up,
the DM Area data would not be backed up properly and the next time
power is turned ON, the DM backup data will not be restored. If this
happens, this flag will be turned ON.

If the number of the backed up DM area words is different from the
Number of CH of DM for backup in the PLC Setup, this flag will be
turned ON.

This flag turns OFF in the following cases:

e Data is successfully restored from the built-in EEPROM backup
memory to the RAM when the power supply is turned ON.

¢ All memory is cleared.
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13-3-2 Procedure

Perform the following procedure to save the DM data to the built-in EEPROM backup memory during
operation or while stopped.

1 Check the Restore DO- from backup memory Check Box in the Startup Data Read Area of the

PLC Setup from the CX-Programme.
Also, set the number of words to be backed up starting from DO in the Number of CH of DM for

backup Box. Transfer the PLC Setup to the CPU Unit and turn ON the power supply.

=3 PLC Settings - NewPLC1 ol x|

Fle Options Help

Startup/CPL Setings | Timings | Input canstent | Builin AS232C Port | Serial Option Part | Buitin Input | Put | |

i~ Startup Data Read ~Startup Mod
™ Clear ietained memory arsa[HR/DM/CNT) " Pragram
" Maritor

The retained memary vslue becomes inegular
when runhing withaut battsry. & Fun

™ Restare DO- from backup memary ~Execute Proc

Mumber of CH of DM for backup |1 _IZ;I cH || T Stop CFU on Instruction Ermor
™ Dan't register FAL ta enor lag

E type: Max 1500CH DO-D1433
N type : Max 7000CH DO-DE333 ™ Detect Low Battery

CPIE-M40  |Offline

2 Turn ON A751.15 (DM Backup Save Start Bit) from the CX-Programmer, a Programmable Ter-

minal (PT), or a ladder program.
The specified number of words in the DM Area starting from DO will be backed up to the built-in

EEPROM backup memory.
¢ Using a Ladder Program

| Execution condition A751.15
I*I /.\ Execution Bit is turned ON to start backup.
Al Y
DM Backup Save
Start Bit

Onecycle

DM Backup Save ON < >
Start Bit
(A715.15)
OFF.
1
i
DM Backup Save ON i
Flag
(A751.14)
OFF.
' 1
! i
1
A A
Backup started Backup finished

When the saving operation has been completed, A751.14 (DM Backup Save Flag) will turn OFF.
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Precautions for Safe Use

Power Interruptions during Backup

The BKUP indicator on the front of the CPU Unit will be lit when DM Area data is being saved to
the built-in EEPROM backup memory.

Do not turn OFF the power supply to the PLC while the indicator is lit. If the power supply to the
PLC is turned OFF while the BKUP indicator is lit, data will not be backed up. In this case, the
DM Backup Restore Failed Flag (A751.11) will turn ON when the power supply is turned ON
again. Therefore, the backup data will not be restored to the DM Area. Transfer the data from the
CX-Programmer to the DM Area again.

uonoung dnyoeg WA €-€L

m Precautions for Correct Use

e To prevent operation from starting if the DM backup data is not restored correctly when the
power supply is turned ON, insert the following instructions into the ladder program to gener-
ate a fatal error.

| A751.11
| | FALS Generates a user-defined @
|1 fatal error @
) 10 n
DM Backup Restore Failed Flag o
#0000 g
(0]
[oX
c
@

e To ensure concurrency between DM backup data and the contents of the DM Area in the
RAM, use exclusive processing in the ladder program so that contents of the DM Area words
in the RAM that are set to be backed up are not changed during a backup operation.

DM Backup Save Flag

A751.14 Programming to change the DM Area words that are set to be backed up will
| contents of DM Area words not be changed during a backup operation to

! that are set to be backed up ensure concurrency between DM backup data
and words in the DM Area in the RAM.

e Data can be written up to 1,000,000 times to the built-in EEPROM backup memory. Data can-
not be written once this limit is exceeded. If writing fails, A315.15 (Backup Memory Error Flag)
will turn ON.

@ Additional Information

Confirming Completion of DM Area Backup

If user programs or the parameter area is being saved to the backup memory using operations
from the CX-Programmer, the backup operation will not be executed immediately even if
A751.15 (DM Backup Save Start Bit) is turned ON. A751.14 (DM Backup Save Flag) will remain
ON during this time and turn OFF when the DM backup operation has been completed. You can
confirm the completion of DM backup by checking to see if the DM Backup Save Flag (A751.14)
has been turned OFF.
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13-4 Security Functions

The Security function can be used with any model of CP1E CPU Unit.

13-4-1 Ladder Program Read Protection

I Read Protection

With the CX-Programmer, it is possible to set read protection using a password for the whole ladder
program.

When the program is read-protected using a password, it is not possible to display or edit any of the lad-
der programs using the CX-Programmer unless the password is entered in the Disable Password Dia-
log Box from the CX-Programmer.

This enables improved security for PLC data in equipment.
® Setting Protection

1 Right-click the PLC in the project tree to open the Protection Tab Page of the PLC Proper-

ties.
=l PLC Propetties |
= éﬁa [
—‘Q MewPLC1[CPLE] Offfine ' <d| General Protection ]
aga S .
Settings Properties
& Memary ‘ UM read protection ' ||
=% Programs
=] @ MewPrograml {000
% Symbaols
@ sectionl
3 END

2 Set any password.
3 Select Protection-Setting from the PLC Menu.

4 Confirm that the setting item is checked, then click the OK button.
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® Protection Release Procedure

1 Go online and select Protection -

X
Release Password from the PLC
menu. PLC:  MewPLC1 oK |

The Release Read Protection Dia- e o ftezes
log Box will be displayed.

Cancel

WM read protection

suonound Ajnoes p-¢1

Uk read protection I

2 Enter the registered password. CX-Programmer for CPE v1.0 ; x|

If the password is incorrect, the & Ertor reieasing read protection
. . Release Read Protection Failed.
message shown on the right will be

Gnline-edit histary area is full or the set parameter is imvalid,
. . . Try 'Release password' again after Backup process is finished or check the password,
displayed, and protection will not be
released.

® Auxiliary Area Bits Related to Password Protection

Status after Startup

uono8lold peay weiboid Jjeppe L-b-g1

Name ol Description mode hold
address .
change settings
UM Read Protection | A99.00 Indicates whether or not the whole ladder pro- | Hold Hold
Status grams are read-protected.

OFF: UM read protection is not set.
ON: UM read protection is set.
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]

This section describes the use of the CX-Programmer to create a ladder programs to
operate the CP1E, transfer the program to the CP1E, and debug the program. It also
describes other basic functions of the CX-Programmer.

14-1 Programming Devices Usable withthe CP1E....................... 14-2
14-2 Overview of CX-Programmer . .. .........cciiiiiiiinirnnnnrnnenns 14-3
14-2-1  CX-Programmer . . ... ..o 14-3
14-2-2  CX-Programmer Flow from Startup to Operation. . .................... 14-3
14-2-3  Help . ..o 14-6
14-3 Creatinga Ladder Program ............c.oiiiniirnnrnnrnnnnnnnns 14-7
14-3-1 Inputtinga Ladder Program . ....... ... ... .. ... .. .. .. . .. . .. 14-7
14-3-2 Saving and Reading Ladder Programs. ... ......... ... o 14-14
14-3-3 Editing Ladder Programs . . . ... .. .. 14-15
14-4 Connecting Online to the CP1E and Transferring the Program ... .... 14-18
14-4-1  ConnectingOnline . ... ... .. e 14-18
14-4-2 Changing OperatingModes . . ........ ... ... 14-19
14-4-3 Transferring a Ladder Program andthe PLC Setup . . . . ............... 14-20
14-4-4  Starting Operation . ....... ... 14-21
14-5 Online Monitoringand Debugging ...........ccviiiiiiiinnrnnnnns 14-23
14-5-1 Monitoring Status . . .. .. ... 14-23
14-5-2 Force-set/ResetBits. . ... ... ... . 14-25
14-5-3 Online Editing . . . .. .ot 14-26
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14-1 Programming Devices Usable with
the CP1E

The Programming Devices that can be used with the CP1E are listed in the following table.

Compatible . . Support | Saved pro-
Product Model CX-Programmer LT G o.f for Smart | gram file Reference
. CP1E CPU Unit ;
versions Input extension
CX-Programmer | WS02-CXP | Version 1.0 or Unit version 1.0 Supported | .CXE Described in this
for CP1E C3 higher section.
CX-Programmer | WS02-CXP | Version 8.2 or Unit version 1.0 Not .CXP Refer to the CX-Pro-
(CX-One) C1-v8 higher supported grammer Operation
(See note.) Manual (Cat. No.
W446)

Note To use CX-Programmer version 8.2 with a CP1E CPU Unit, the CX-One version 3 auto-update must be
installed or refer to OMRON’s Web page www.fa.omron.co.jp for details.

|-_l7| Precautions for Correct Use
¢ This section describes the unique applications and functions of the CX-Programmer for CP1E.
In the remainder of this section, “CX-Programmer” refers to the CX-Programmer for CP1E.

* When using the full version of CX-Programmer provided in CX-One, refer to the CX-Program-
mer Operation Manual (Cat. No. W446).

¢ A Programing Console cannot be used for the CP1E. Use the CX-Programmer for CP1E.

® Using CX-Programmer for CP1E and CX-Programmer (CX-One) at the Same
Time

The CX-Programmer (CX-One) and the CX-Programmer for CP1E can be installed on the same
computer and both applications can run at the same time.

® Using Project Files Saved with the CX-Programmer (.CXP) on the
CX-Programmer for CP1E

The CX-Programmer for CP1E cannot open a .CXP project created on the CX-Programmer
(CX-One). Use programming from a project saved in a .CXP file on the CX-Programmer for CP1E
according to the following procedure.

1 Start the CX-Programmer (CX-One) and CX-Programmer for CP1E together.

2 Copy the rungs of the program to be used from the Ladder Programming Window of the CX-Pro-
grammer (CX-One), and paste them into the CX-Programmer for CP1E.

Files created with the CX-Programmer for CP1E (.CXE) can be opened with CX-Programmer
version 8.2 and higher.
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14-2 Overview of CX-Programmer

This section describes the preparations that must be completed before a ladder program can be cre-
ated, including connecting the CP1E to the computer and installing the USB driver.

14-2-1 CX-Programmer

The CX-Programmer is a programming application for creating the ladder programs that are executed in
a CP1E CPU Unit.

In addition to ladder program creation, the CX-Programmer also has functions that are needed to set up
and operate the CP1E, including functions for debugging ladder programs, displaying addresses and
present values, monitoring, setting the connected PLC, programming, and monitoring.

The CX-Programmer has fewer sub-menus, making it relatively simple.

The installation of the CX-Programmer is described in 4-1-5 Installing the Software in the CP1E CPU
Unit Hardware User’s Manual (Cat. No. W479).

For details on the operation of the CX-Programmer, refer to the CX-Programmer Online Help.

JawweiB60id-X9 JO MBIAIBAQ 211

14-2-2 CX-Programmer Flow from Startup to Operation &
The flow of using the CX-Programmer from startup through starting PLC operation is shown below. Q
o
Select Start - Programs - OMRON - CX-One - CX-Programmer S
rt CX-P f P1E Q
1 ( Start CX-Programmer for C ) for CP1E - CX-Programmer for CP1E. 2
3
2 ( Create new project ) Select CP1E in the Change PLC Dlalog Box.
3 ( Create program ) Example: Press the C Key to input a NC input condition.
4 ( Save program ) Select File - Save As.

5 ( Connect online to the CP1E ) Select PLC - Work Online.

6 ( Change operating mode ) Select PLC - Operating mode - Program.

7 Transfer program/PLC system
settings

) Select PLC - Transfer - Transfer [PC — PLC].

8 C Restart the CP1E ) Once turn OFF the power supply to the CP1E CPU Unit, then turn
ON again.
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9 ( Start operation ) CP1E CPU Unit operation will start.

I Start CX-Programmer
Select Start - Programs - OMRON - CX-One - CX-Programmer for CP1E.

The CX-Programmer will start.
The title display will appear, followed by the Main Window.

Set Program Access and Defaults

4
é IIr:t—Ernelt plorer 5 Windows Catalog
@ windows Update

L g St
i ) Accessaries

T Games
" MSH @
ol r A
s-Frogrammer for 4 (2 Startup
) Symantec Client Security

(’) Windows Media Playdl (79 winshat
# Internet Explorer

2
il Windows Messenger ,‘. MSN

-
Outlook Express
@ Tour Windows XP = b
s Remate Assistance

] C¥-Programmer for CP1E -

) Cx-Server P

) Online Manusls v

() SwitchBox Utiliey

W Cx-Programmer For CPLE

i [% Cx-Programmer For CPLE Help

| 5 Release Mates

Files and Settings Tl (8 Windows Media Player
TEL Wieard

‘_" Windows Messenger

QUL T @ windows Movie Maker

I Names and Functions of Parts of the Main Window

This section describes the names and functions of each part of the Main Window of the CX-Programmer.
For details on the functions and operation of CX-Programmer, refer to the CX-Programmer Online Help.

® Main Window

2= Untitled - CX-Programmer - [NewPLC1.NewProgram 1.Section1 [Diagram]]
File Edt Vew Insert Program PLC Smulation Tools Window Help

DEE k8l &5 AEUE TR A H g
cErEREE & B
EEEEEIES

2 [0 I[ngvam T

(]

I

0
[Secion Harme : Sectiont]

RN Sensor0t ALARM Lawtpo
| e P

hOv(021)

J.I

L]

o2 Process
Destination

1 Fun_1 SenswDit  ALARM_
st it it

!

woviozt) || wove

Proiect bl x4l Name: LAMPO_L Address or Yalue: 100,02 Comment it

W4T T Compile , Find Report J, Transfer. |
For Help, press F1 eWPLC(leti0, Hode:0) - Ofine rung 16, 0) - 100% St

14 start == ntitled - Ci-Program. & i [# 1154 am

?

(1 Title Bar
Displays the name of the project.
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(@ Main Menu
Displays the menus from which commands are selected.

(®) Toolbar
Displays the icons for executing commands.

(@) Project Tree and (s) Project Workspace
Used to manage programs and settings.

() Sections
Allow ladder programming to be split up into a number of parts.

(7 Ladder Section Window
A window that is used to create and edit ladder programs.

I/O Comment Bar
Displays the name, address, value, and 1/0 comment of the symbol selected with the cursor.

(9 Output Window
Displays messages, such as search results and errors.

Status Bar
Displays information such as the PLC name, online/offline status, and position of the active cell.

JawweiB60id-X9 JO MBIAIBAQ 211

® Ladder Section Window

P_) @I [Program Mame : MewProgrami]

[Section Mame : Sectiont]

\ RN Senaar0l ALARM LAKPD /_@
|1 1 |1
1T 1T I
RN (021]) hdove
00 Temperature Sec
Source wiordd

,,,,,, it

D200 Process Yariahle
Destination

(@ Rung Number
(@ Program Address

(® Rung Header
If a rung is incomplete, a red line will be displayed on the right side of the rung header.

(@) Bus Bar

uoneladQ 0} dniels wolj Moj4 Jewwelbold-XD 2-2-v|
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14-2-3 Help

The CX-Programmer Help describes all the operations of CX-Programmer. It provides an introduction
to the various windows and panes and describes basic operations, ladder program creation, and moni-
toring. It also describes each of the instructions, including operand notation and contents.

I Accessing CX-Programmer Help

Press the F1 Key from the CX-Programmer.
The Help Window will be displayed.

E? CX-Programmer Help g@]g|

Hide Frint  Options
-
Conterts | Index | Search | Favorjtes
P | Ve Rungs

mg'? Lfdd?Ed'ltm t 2 A rung is @ single line of ladder prograrm which

* 2] '\:S.ma 'Dnsl PDF 5 containg & complete, single set of logic
j 8 an ES;: Dn ?I 08 SEEens instructions which allow pawer to flow from the left
e asc It Lplions :

awer bar to the right.

:J Ladder/Rung Edit Options P 9 .
=] Ladder Yiew CH-Programmer automatically creates space fora
=] Insert Menu for Ladder Work space news rung at the_hottom of the program section. To
[2] Insetting Ladder Program Elements enter eleme_nts in a new rung further up the
v program, it is necessary to manually insert a new
z] Diagram rung inta the ladder editor. When the new rung _
=] Ladder Diagram space has h_een placed, elements (contacts/coils
=] Ladder Grammar and instructions) may be entered.
=] Dialog Ladder/Rung Edit The Section/Rung Manager can be used for easy
2] Line Connect v manipulation and cammenting of rungs.

£ »

Rung Comment v

I Accessing the CX-Programmer Instruction Reference

For an explanation of an instruction used in ladder programming, refer to the CX-Programmer Instruc-
tion Reference.

® Displaying the Instruction Reference from the Main Menu of the
CX-Programmer

Select Instruction Reference - CP1E from the Help Menu.
The CX-Programmer Instruction Reference Window will be displayed.

® Displaying the Instruction Reference while Creating a Ladder Program

While creating an instruction in a ladder program in Smart Input Mode, press the F1 Key to display
the Instruction Reference page for the instruction being edited.

I Accessing the CP1E I/0 Memory Reference

To check the CP1E I/0 memory address map from the CX-Programmer, select /O Memory Reference
from the Help Menu.
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14-3 Creating a Ladder Program

This section describes the use of CX-Programmer to create a ladder program.

14-3-1 Inputting a Ladder Program

This section shows how to input a ladder program for an example application using the CX-Programmer
commands.

I Creating a New Project

To use the CX-Programmer, the first step is to create a new project. To create a new project, we must
specify the PLC type and CPU Unit model for which the ladder program and data to be created will be

used.

weibolid J1appe e buneaid g1

1 Select New from the File Menu.The  El& @ FFIETTe

Change PLC Dialog Box will be dis- [ view FLC Tools Help
played. ey Ctrl+H 2

Chrl+0

weliboid JeppeT e Bumndu| L-g-p|

2 The CP1E will already be selected Change PLC E|
as the Device Type. Device Mame
|NewPLC
Device Type
|CPIE > Seftings...
etwork. [yppe
|USB LJ Settings...

Cammert

0k | Cancel Help
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14-8

3 Click the Settings Button.

The PLC Type Settings Dialog Box
will be displayed.

Select a CPU Unit model in the CPU

Type box, and then click the OK But-
ton. The PLC Type Settings Dialog
Box will close.

Confirm that “USB” is displayed as

the network type, and then click the
OK Button.

The Change PLC Dialog Box will
close, and the Main Window will be
displayed for a new project.

@ Additional Information

Device Mame

[MewPLT1

Device Type ————————
. .

|CP1 E lJ T Settings... .
‘ennnnmmmnnn v

MHetwark Type

|UsB v Seftings..

Cormment

ok | Cancel I Help

Device Type Settings [CP1E] 3]
General |
CPU Type
.
-
File temary
L — I
Timer # Clock.
5
Make Default
ak | Cancel | Help ‘
Change PLC x|
Device Hame
[NewPLC1
Device Type
|CPIE
A e rerrerrer S
:l Use - E Settings...
Vesssassssssssssssasssssssss ;
Camment
RETTETE TS
. Ok, . Cancel Help
Vassmssmsmms p

If “USB” is not displayed for the network type, refer to 4-2-2 Installing the USB Driverin the CP1E
CPU Unit Hardware User’'s Manual (Cat.No.479), and check that the USB driver has been

installed correctly.
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I Entering NO and NC Input Conditions

e For a NO input condition using the LD instruction, press the L or C Key and select LD. For an OR
input condition, press the O or W Key and select OR.

e For a NC input condition, press the L or / Key, and then select LD NOT. For an OR NOT input condi-
tion, press O or X and select OR NOT.

¢ Press the Enter Key, and then enter the address.

® Inputting a NO Input Condition

T Presseitherthe LorC Key. “LD 0 [Program Name - NewsPragram]

0.00” will be displayed. , ,
[Section Mame : Section1]

weibolid J1appe e buneaid g1

2 Press the Enter Key.

O
R

“Bit (1/1)” will be displayed and | Lp i
“0.00” will be displayed in reverse
video. 0.00

Aviliary Relay Area

3 If the address is not CIO 0.00, input

the correct address from the key-
board. For example, input “0.02.” LD |:|_|:|2|

weibolid JeppeT e bumndu| |-g-1

A
R

To select an Auxiliary Area bit*, ;
press the Down Cursor Key to move
the cursor to the Auxiliary Area List,

press the Enter Key, and then select 0.00
a bit from the list. Augiliary Felay Area ..
* Condition Flag or previously regis- Address Name Comment
tered Auxiliary Area bit. ULr) il ucwe O ey
1 CF114 P_0if Alwaaps OFF Flag
2 CFo2 P 1z 1.0 gecond clock p...
3 CF103 P 0 02s 0.02 zecond clock, .
4 CF100 P01 0.1 zecond clock p...
A CF1M PO 2 0.2 second clock p...
£ CF104 F_Tmin 1 minute clock puls....
7 CFO0G F_EQ Equalz [EQ) Flag
g CFO0& P GT Greater Than [GT] ..
3 CFoov PLT Less Than [LT] Flag
4 Press the Enter Key. vonz T
This completes inputting the LD :

instruction.
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@ Additional Information

¢ The following instruction variations can be input.
e Upward differentiation (@)
e Downward differentiation (%)
¢ Immediate refreshing (!)

Example: Immediate refreshing (!) specified.

ILD
ILDMaT

The symbols indicating these instruction variations will be added to the beginning of the instruc-
tion whenever they are input regardless of whether the cursor is before (example: |LD), in the
middle (example:L|D), or at the end (example: LD|) of the instruction.

e After an instruction has been entered, the variation can be changed as follows.
e @: Upward differentiation
¢ %: Downward differentiation
¢ |: Immediate refreshing
e Shift + 0: No differentiation

I Inputting an OUTPUT Instruction

e To input an OUTPUT instruction, press the O Key and select OUT.
e To input an OUTPUT NOT instruction, press the O or Q Key, and then select OUT NOT.
* Press the Enter Key, and then enter the address.

® Input Example

1 Press the O Key- o 0 [Program Mame : MeswProgram |
“OUT 100.00” will be displayed. [Section Name : Section]
,,,,,,,,,,,,,,,,,,,,,,,
| 0oz g
81T 100,00
ouT
p oR
ORG
ORNOT
ORw
ORwWL
QuUTHOT
2 Press the Enter Key. romz G
An OUTPUT instruction will be dis-
played with “100.00” in reverse ouUT ([
video. 100.00
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3 For an address other than CIO

100.00, input the address from the
keyboard. Here, “100.02” has been
input.

4 Press the Enter Key.

This completes inputting the OUT-
PUT instruction.

I Inputting Instructions

14 Programming Device Operations

zzzzzzzzzzzzzzzzzzzzzzz

QUT 10002

o2 G 100.02
i
r

A mnemonic can be entered directly as a character string.

When you enter the first letter, a list of candidate mnemonics will be displayed. Use the Up Cursor and
Down Cursor Keys to move up and down through this list, and then press the Enter Key to make a

selection. Then, input the operands.
® Example: TIM Instruction

1 Press the T Key.

A list of instructions beginning with T
will be displayed.

2 Press the Enter Key.

“Timer number (1/2)” will be dis-
played, and “0” will be displayed in
reverse video.

3 Input the timer number.

For example, input “3” and then
press the Enter Key.

4 Input the timer set value.

For example, input “10”

CP1E CPU Unit Software User’s Manual(W480)

Looz o i
% [100ms Timer (Timer? [BCD Type]]
TG
TIH
TCMP
TIMH
TIMH=
TIML
TIMLE
Tit
TMHH
THHH:
TFO
TTIM
T I
Titner number (1521
Tl G
o
ooz p
— :
Tt =[E
om g
: Set valus (202)
T 310
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5 Press the Enter Key.

This completes inputting the TIM

instruction.

14 Programming Device Operations

1 0.02
I
I

T

o3

I Copying Rungs Using the Automatic Address Increment Function

When rungs are copied and then pasted, it is possible to automatically increment the addresses by the

specified number when pasting the rungs.

Example: When the following rung is copied, the bit addresses can be incremented by +16, and the
word address can be incremented by +10 when pasting the rung.

I 000 oo

I 1 1

W00

10000

Movio21) ||

o100

D200

Morve

Source wiord

Destination

1 Select the above rung and then select Address Increment Copy from the Edit Menu.

The following dialog box will be displayed.

3

Address Incremental Copy
Oiffzet
Copy Count |
opy Count. i gt | Ik 0
[ Include Symbols [Comments) CH |1 CHT |El
RELE] | Addrezz | Oiffzet | Size | | niit | |0 Camnent |
0.00 1 1 Bit
0.0 1 1 Bit
100.00 1 1 Bit
D100 1 1 CH
DZ00 1 1 CH
w000 1 1 Bit
Advanced > Paste | LCancel |

2 In the Offset Area set the Bit Field to 16 and the CH Field to 10 for this example.
Click the Paste Button.

As shown below, the addresses are automatically incremented and the rung is pasted as the

next rung.
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w0 G 100.00

14 11

J—
=]
o
=2

‘l;

wow(o21) || Move

o100 Source word

N
D200 Destination

Addresses are
automatically incremented |
when the rung is pasted. 5

| Wow(o21) || Move
- Bits: # o110 Source word

Example: Incrementing by +16 Bits (One Word)
Example: CIO 0.00 is incremented to CIO 1.00.
- Words: -
Example: Incrementing by +10 Words
Example: D100 is incremented to D110.

\74

100 1.0 Wit .00 101 .00
I
F

|

0210 Destination

® Automatic Creation of Symbol Names and I/O Comments
If there are symbol names or I/O comments in the rung that was copied, executing the Address
Increment Copy Command will automatically create symbol names and I/O comments.
¢ Automatic Symbol Name Creation

D

The symbol name Sensor02 is automatically The symbol name LAMP_Blue_1 is automatically

created from the symbol name Sensor01. created from the symbol name LAMP_Blue.

Gy N i

I
Example:

/ The symbol name ALARM_1 is automatically
created from the symbol name ALARM.

weibolid J1appe e buneaid g1

A W4

Automatically
incremented.

e Automatic /O Comment Creation

I 0.00 Loot WO @ 100,00
' | Acturstor 0

—t i1
Commert Commert Intermal kit
Semple 0 Sample 1

weibolid JeppeT e bumndu| |-g-1

JR—

MoV || move

Any number at the end of When there are no numbers in the /O Sid .

A f ! emperature Sensord
an 1/0 comment is comment, sequential numbers starting Source word
incremented by 1. from 1 will be added after an underbar.

. 3 D200 Process Varishle
Automatically incremented| Destination
a | 1149 . 101 00
5 b4 Acturstor 1
< Internal bit_1
MOV(021) Move
[=ihi} Temperature Sensori
Source word
D210 Pracess Varisble_1
Destination

¢ Automatic Creation Rules
By default, automatic creation is governed by the following rules.

Target Automatic creation rule Description
Symbol names | Increment the numbers The symbol name is searched for a number starting from the
found from tail. end, and any number that is found is incremented by 1.

If no number is found, an underbar and a sequential number
starting from 1 are appended.

1/0 comments Increment the numbers The 1/0 comment is searched for a number starting from the
found from tail. end, and any number that is found is incremented by 1.

If no number is found, an underbar and a sequential number
starting from 1 are appended.
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Other rules may also be applicable.

Click the Advanced Button to select options. The options are enabled when the Paste Button is

clicked.

<4 Advanced

Symbol Mame Setting
" Increment the numb

{* |ncrement the umb

10 Comment Setting
" Inerement the rumb
(" |ncrement the numb

Pazte | Cancel |

ers found from head. (Mamel_1-:Mame2_1)]

ers found from tail [Mamel_1->Mamel_2]

ers found from head. [Crmtd_1->Cmt2_1]
ers found from tail. [Crotl_1->Crtl_2)

(" Azzign a new number to the end of the symbol name. [Mamel_1-:>Mamel

(" Azsigh a new number ta the end of the |0 comment. [Cratl_1-Cmtl_1_"
(" Attach zame |0 comment [Crtl_1->Crit1_1]

Target

Automatic creation rule

Description

Symbol names

Increment the numbers found
from head.

The symbol name is searched for a number starting from
the beginning, and any number that is found is incre-
mented by 1.

If no number is found, an underbar and a sequential
number starting from 1 are appended.

Assign a new number to the
end of the symbol name.

And underbar and sequential number, starting from 1,
are appended to the end of the symbol name.

1/O comments

Increment the numbers found
from head.

The 1/0 comment is searched for a number starting from
the beginning, and any number that is found is incre-
mented by 1.

If no number is found, an underbar and a sequential
number starting from 1 are appended.

Assign a new number to the
end of the I/O comment.

An underbar and a sequential number starting from 1
are appended to the end of the 1/0 comment.

Attach same 1/O comment.

The same I/O comment is used for the copy.

14-3-2 Saving and Reading Ladder Programs

Always save the ladder program that you have created. This section describes how to check, save, and

read a ladder program.

I Checking a Ladder Program for Errors

You can check for errors in a program by compiling it.

1 Select Compile All PLC Programs
from the Program Menu.

Compiling will start. Once compiling
has been completed, the results of
the program check will be displayed
in the Output Window.

14-14

EE)

emmmmmmnmuk

For Help, press Fi
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2 If an error was found, double-click

the error message displayed in the
Output Window.

The cursor will move to the location
of the error. Correct the ladder pro-

gram as required.

mmmmmmm

mmmmmmmmmmm

aaaaaaa

Note When there is more than one error,
press the Shift + J keys to search

for errors in order.

I Saving a Ladder Program

Once created, a ladder program must be saved. Ladder programs are saved in projects.

1 Select Save As from the File Menu.

The Save CX-Programmer File Dia-
log Box will be displayed.

LaNp_Blie

2 Specify the save location, input the Save CX-Programmer File
file name, and then click the Save Saveina| L) program
Button.

The CX-Programmer project file will
be saved.

Fil= narme: Iaeplication-ﬁ

Save &z yper | Cx-Programmer Project Files [* cee)

=

Save

Cancel |

14-3-3 Editing Ladder Programs

A ladder program can be edited in the CX-Programmer. Also, /O comments and rung comments can

be input.

I Inputting and Editing I/O Comments

® Inputting an I/0 Comment with the Ladder Editor

In Smart Input Mode, an I/0O comment can be input after an operand has been input using the Com-

ment Dialog Box.

e

-
-
.

T Looo

Caomment[1/1] |Comment 5 ampls 1]

Note The Comment Dialog Box shown above is displayed only when the Show with comment dialog Option is
selected on the Options - Diagrams Dialog Box. The Options - Diagrams Dialog Box is accessed by select-

ing Options from the Tools Menu.

CP1E CPU Unit Software User’s Manual(W480)
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® Inputting by Editing I/O Comments

Multiple I/O comments can be input or changed from an address list.

1 Select Edit I/O Comment from the e

A x
D & < undo W =R PR (A8 b
Edit Menu =9 rirw | —oogw[on um
- & s Shit+velets
B By oy e
Beaste Yy Name - NeswProgran ] B
S 1 @ ndro osromental oy Cutsshitey
S e N S
Scoct Al aotia - Lo
FrdResicelchange Al
o
R e— v
Rungest

i

=

i R Seomi AL Lot
B ——

woviezn) || vove

| JESe— a

T || nestsin

Proect [ T Hame: RIN s o Vahin: W10 Crmment:
St U 10 Comeit view HenPLCH(EL0 Nl i [0130(0,0) - 100% Suat o

The 1/0 Comment Editing Window

[ Fin e i oont P AC Sl Toke e o) A x

will be dlsplayed D2 B SR 4 n= 2w [an

nEERS

Py
T aeaTroe T <] [
e

satedgess [0

Symbol Comment

Proect

EEEsssssEEssssEEsssmEw
(o1 (6, 1) - 100% B

2 Input I/O comments or double-click 1 st
the address for which the 1/0 com- s [ o | enen |

ments are to be changed. Inputting |55 S g
. D1 Temperature Sectionl
the 1/0 comment will be enabled, so |2 Terpersue Socion?
. D4 Process Yariables2
input the 1/0 comment. o
D7
D8
[ak:]
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I Inputting Rung Comments

Comments can be added to rungs in the program.

2 inputa comment into the Commen

Field on the General Tab Page. ﬂ General | Annotaions |

1 Double-click the header of the rung —E e

to which a comment is to be J

attached. i omm 2

The Rung Properties Dialog Box will ol L &

be displayed. 9

0 Set val P_!.'

=

ER{ Senso‘ruz B\.lt‘ml;\UZ LAMP_Bluz_1 «

ALARM_1 [

— o

o

[}

)

g

«Q

S

3

Rung:

Tirmer Delete

sweiboid Jeppe Bunpg g-g-v1

3 Close the Rung Properties Dialog T
BOX ALARM
The input rung comment will be dis- || «#8F I I NI NI NI NI NI
layed in the ladder program. et || oo
H [) Timer
10 Set
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14-4 Connecting Online to the CP1E and
Transferring the Program

This section describes how to make an online connection between the CX-Programmer and the CP1E,
and then transfer a ladder program to the CP1E.

14-4-1 Connecting Online

To enable transferring programs from the CX-Programmer to the CP1E, it is first necessary to place the
CX-Programmer online with the CP1E.

Online is the state in which communications is possible between the computer and the CP1E.

CX-Programmer

Go online and then transfer the program.

CP1E

2 Select Work Online from the PLC
Menu of the CX-Programmer.

A dialog box to confirm going online D g & & E  Commncaion ting 8
. . Wiork. Online
will be displayed. a O Q|| (:= 1383 | 8, auo onine I =
T E @ ﬁn Sia) = [@ Operating Mode 4
—_§ MewProject Transfer il
|- MewPLC1[CP1E] Offfine Onling Edit ¥ Sectiont]
=2 Symbols Pratectian 4
Settings
G Memary
- % E.rﬁograms o PLC Configuration 4
3 Click the Yes Button. CX-Programmer for CP1E v1.0 [5]

About to connect ko the PLE,
Do ywou wish bo conkinue ?

\:}

ves ||
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Once the online connection has e =
. o =
been established, the color of the st e Sacon)
Ladder Section Window will change Lt v van
to light gray. ""“”J
] L
1 Wﬂ?2
i all TiW 100ms Timer (T
[ oon || Timer number
80 Bed
- et value
2 _\|ﬂﬂ1
6 I
L] I oo Count L,J

@ Additional Information

If it is not possible to establish an online connection, check the PLC type setting and the commu-
nications settings. To check them, double-click New PLC1 [CP1E] Offline in the project tree. For
details on these settings, refer to Creating a New Project in 14-3-1 Inputting a Ladder Program.

weiboid ay} buliisysuel] pue 314D ay} o1 auljuQ bunossuuo) p-1

14-4-2 Changing Operating Modes

The operating mode can be changed to PROGRAM mode.
The procedure for changing to PROGRAM mode is given below.

1 Select Operating Mode - Program 22 CX-P for Manuall - CX-Programmer - [[Running] - NewPLC1.NewProgram1.Section1 [Diagram]]

[ File Edit View Insert Program K Smulation Tools Window Help

from the PLC Menu. DEW R (GRE 2w [lamn B
wiork Online Ctrl+w
a O, Q [[E [S= I |y to e Ml —osELN (s

A dialqg box to confirm changing the T ——— —
operating mode will be displayed. , Dtontn  cuss

= & NewProject Tmsfe[_ , PR Cirl+4
I @ NewPLCI[CP1E] Monitor Mody  Cnline Edit

sapol BunesadQ buibueyd z-y-v1

= Symbiols Pratection 3
Settings Clear All Memory Areas
Ertor Iog
(&) PLC Clock PLC Configuration L4
Gt Mamary
=% Programs 5 Differential Monitor..
=G Mewbrogram (00 R ace »
& ok Fores v
2 Click the Yes Button. CX-Programmer for CP1E v1.0

] Make sure that there aren't any problems if the PLC is stopped.
L) Do you wish ko switch the PLC inka program made?

The operating mode will be changed.

The operating mode is displayed in

the project tree_ File Edt View Insert Program PLC Simulation Tools Window Help
DEE k & #h TN A Em
Sl i s BT &
DREREEE =P EE 888
sl o o | [ Fregram Hame : HewProgram1]
=5 NewProject
= 8 NewPLC1[CPIE] StopiProgram Mode [Seetion Name : Section]
= Symbols
Settings 000 Wil 00
[y Ervor lag —_— |
&) PLC Clock
a Memory WO
= Programs — | —
=S NewProgram! (00) Stopped
1 Wiz
Py | S—y

@ Additional Information

Change to PROGRAM mode before transferring the PLC Setup and ladder program.
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14-4-3 Transferring a Ladder Program and the PLC Setup

14-20

A ladder program created with the CX-Programmer can be transferred to the CP1E.

1 Change to PROGRAM mode, select Operating Mode - Program from the PLC Menu, and then

2

click the Yes Button.

Select Transfer - Transfer [PC— PLC]

from the PLC Menu. The Download
Options Dialog Box will be displayed.

Click the OK Button.

A dialog box to confirm the transfer
will be displayed.

To transfer the PLC Setup, select the
Settings Check Box.

@ Additional Information

For details on the transfer options, refer to the CX-Programmer Online Help.

= CX-P for Manuall - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.Sectioni [Diagram]]

[ File Edt tiew Insert Program WEXEM Simulstion Tools Window Help

0@ ol oL N Es .
By Wark Online Chrl4b
it 4 8, aueo orire &
ipeapen Bh GOperating Made »

NEwProjact

=@ NewPLCI[CPIE] Stop/Prograr

=2 Symbols

Settings
B

= %4 Programs

=G NewProgram1 {00) 5t

=) symbals
3 section1
3 Enp

Download Options

PLC: WewPLC1

Inciude:

Online Edit

Pratection ¥ [ compars[PC-=PLC]
Clear All Memory Arsss
FLC Configuration »
Trace »
Force >
Set[Reset »
e —

W% Programis)
=4 Spmbols
Comments

Transfer To/From:

1 Program index

Symbolz, Commentz, Program index

[Pomment memoy <]

Cancel
Transfer Al
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4 Click the Yes Button. CX-Programmer for CP1E v1.0

(] This command will affect the state of the connected PLC,
. Do you wish ko continue 7

5 A confirmation dialog will be dis- CX-Programmer for CP1E v1.0
played . C“Ck the YeS BUtton . A Make sure that there aren't any problems if the PLC is stopped.

[0 you wish to switch the PLZ into program mode?

The transfer will start and the Down-
load Dialog Box will be displayed.

This completes transferring the lad-
Froararm Download ta PLC MewPLC1
der program.

weiboid ay} buliisysuel] pue 314D ay} o1 auljuQ bunossuuo) p-1

Download successiul

uonesadQ buuels v-v-vi

14-4-4 Starting Operation

To start operation, turn ON the power or change the operating mode to RUN mode.

M Precautions for Correct Use

Operation will not be started when the power is turned ON if the PLC Setup is set so that the
PLC enters PROGRAM mode at startup.

Use the following procedure to change the operating mode to RUN mode. To perform trial operation for
debugging or adjustments, change the operating mode to MONITOR mode.

Precautions for Safe Use

Always confirm the safety of the controlled system before changing to MONITOR or RUN mode.
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1 Select operating Mode - Run from = CX-P for Manuall - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.Section1 [Diagram]]

[H Fle Edit WView Insert Program [N Simulation Tools Window Help

the PLC Menu. DS kSR T C g S
By whork Online: Crrl+wir
A dialog box to confirm changing th = T
lalog box 1o contirm changing theé i o s | 2 o = ———
operating mode will be displayed. — | R ke
= MewProject - wn Cr
& ENew]PLQ[cmE] StopjPrograr  Online Edit 4 ;J
Symbols Protection
Settings Clear All Memary Areas
[By Error log
PLC Clock. PLC Configuration L4
G Mamory
=% Programs
= S5 NewPrograml (00} St race 4
H Ciimmbmls
2 Click the Yes Button. T ——y

The CP1E will change to RUN e R e
mode, and operation will start.

@ Additional Information

PROGRAM mode cannot be changed to MONITOR or RUN mode when the user program, PLC
Setup settings and DM area data in the CPU Units are being backed up. Change the operating
mode after the backup is completed.
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14-5 Online Monitoring and Debugging

This section describes how to use CX-Programmer to monitor and debug a ladder program.

14-5-1 Monitoring Status

I Displaying Execution Status

It is possible to display the execution status of a ladder program. This enables checking the execution of
the ladder program.

Change the CP1E’s operating mode to MONITOR mode to display the execution status.

The execution status of the ladder program will be displayed.

P Oy HRIN5AT] =
bz s o]

=

Buibbngag pue Buliojiuopy aunuo S-v1

004 TO000 Wooo
i PASHRBALIL —

13
R | A
w000 ]
iy
W00

.
PoFRB L — ] 20
noog

=
BYES

50 80D
0 EE(E

2 8 004
FEAREIE CHNT hiye
Toooo 0000

3BCD
2 B hd

—
Caten
Kl o

pale)
AR

I Displaying the Execution Status for More than One Location

snjels BU!JOI!UOW L-G-pL

The Ladder Section Window can be split. This enables displaying multiple locations within a ladder pro-
gram so that you can check them at the same time.

—D
U g omss s B
By s ]
E004 TooOD W00
; 4 FRFARBALI L —
HiEEA | S
000
—
4 !
PREEREIL— ™ ;4;
oooor 3
M@
50 BGD
= (0
2 a I UEI“ ‘
SR GNT e
T0000 0000 L]
} Fipt 23
A7 2 BCD
4> <0000 =N HTiE =
1 |'l\ »
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® Window Frames

You can drag the frames in the window to display different views of the program in the Ladder Sec-

tion Window. The window can be split into up to four sections.

0745 - BRI TIFAT]
bl : £a1]

=

0345  BRIRITFAT] =
Dl « 1]

1004 T0000
— = 11
arr el
W00
PRI — PREEREL—
1 w00 1 W00
4 | 4 |
PRI L — 3 PREBFREIL— L
U R Omrsas  Enysal U gbmrsss EnLl -
bl « 1] [Ehial « £hha1]

v o T o
P B A A A7
[ . PRERREN L —
1 w00 1 W00 2
K I | K | _>|J

I Monitoring Specified Addresses

You can specify addresses to check bit status and word contents.

1 While online, select Window - Watch Window from the View Menu.

2 Input an address.

X|[PLG3=A | &% FHLZ TR | FEFEE u (B WEEE REVTY
A sipict 004 BOOL ( g N Saas
ERRPLCT 0.05 BOOL (. : i} : FEELS
The bit status or word contents will T
be displayed. For BOOL data, 0 indi-
cates OFF.
[ AT PP sheett fsheet2 J sheetd IK |

@ Additional Information

e When entering an address, place a period between the word address and bit number. For
example, to input the address of bit 04 in CIO 0, input “0.04.”

* An address can be input by dragging it from the Ladder Section Window and dropping it into
the Watch Window. By dragging and dropping the header of a rung, all of the addresses on
that rung can be input.

T Uwss: wmwAn |
Feon : ehau1]
1004 To000 w000
} 7 O—— rasbiBIL—
gty [ v
Wooo ju
e PRISBHRBAL L —
i 5 Wn0o
=y ™ |
— o (P
i8S
50 BCD
® | BEe
— o0t
® et oNT_ [ 2
w0 ) e
L | 380D
Goooo = | wea =
< | |
x4 I TR Wb
mmam—| 5T G 7o/ FefR | (8 [(CTET
i
“a
TAEREEA | > [T T N\ sheet! £ sheet2 J sheet3 ] I« )
FFRPLOT Ghrh0/—N'0) - SHéEE-H 06 ms E-4-/ENA (35 1 0.0) - 100
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0 Uwes: wmwrsAn o
Eenv : o]
1004 To000 W0.00
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14-5-2 Force-set/Reset Bits

Input bits can be controlled from CX-Programmer regardless of input status from the input devices. This
is used to establish input and output conditions when performing trial operation, or to see the effect of
establishing conditions when debugging.

I Bits that can be Force-set/Reset

I/O bits

Word Area bits (W)

e Timer Completion Flags
Holding Area Bits (H)
Counter Completion Flags

Precautions for Safe Use

Always check the safety of the system before force-setting or force-resetting a bit and before
releasing forced status.

[ ] [ ] [ ]
Slig 19889Y/18$-80104 ¢-G-¥ 1

I Force-setting

Force-setting a bit.

1 Set the CP1E operating mode to either MONITOR or PROGRAM mode.

2 Move the cursor to an input condi- ‘o I[ =
[Section Name : Sectiond]
tion for the input bit that is to be T ot
force-set. — J "
£D1
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3 Right-click and select Force - On. ‘o Il g

[Section Name : Sectiont]

1000 w00 un
I

t ‘ i
e |
i t) W””%?i ; d ' M 100ms Ti
,,,,,,,,,,,,,,,,,,,,, o [ Timer numk
2 . _\‘nm -
WO Differentiate 4 [ 000 ||| Courternu
e e T
—VqW'L o5, Diferentiol Moitor... Concel ® st
» Cancel All Forces
B Rung [
The input bit will be force-set. A T R
symbol indicating the force-set sta- Bstalin Sl
tus will be displayed at the input con- R e o
dition. _WDJ

- | ™ 100ms Tim

000 Timer num

08ed
#80 Set value

@ Additional Information

¢ Select Onto turn ON a bit and Offto turn OFF a bit.

To cancel forced status, select Cancel.

14-5-3 Online Editing

14-26

I About Online Editing

A ladder program running on the CP1E can be edited online.
This can be done while the CPU Unit is in MONITOR mode or PROGRAM mode.

Using the CX-Programmer, it is possible to either change part of a ladder program running on the CPU
unit, or make an addition to the program.

Online editing is used to make minor changes to the ladder program without actually stopping the oper-
ation of the CPU Unit.

El Precautions for Correct Use

When a ladder program has been changed using online editing, the cycle time of the CPU Unit
may increase by one or more cycles, or it may not be possible to read an input signal.

Major changes, such as moving a rung, copying, inserting, or deleting, should be done offline
and then the program should be transferred to the CP1E again.

After completing online editing, the results of editing are backed up to backup memory (built-in
EEPROM), resulting in a longer cycle time. While this is being done, the BKUP indicator will be
lit, and the CX-Programmer will indicate the progress.

An increase of one cycle will be 16ms maximum daring online editing and 8% of cycle time
during back up.
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I Online Editing Procedure

1 Change the CP1E’s operating mode to MONITOR or PROGRAM mode.

2 Click the header of the rung to be edited.

3 Select Online Edit - Begin from the 3 18-21 - CX-Programmer - [[Running] - NewPLC1.NewProgram1.Section1 [Diagram]]

[ Fle Edt view Insert Frogram [KS Simulstion Tooks Window Hslp

PLC Menu. DEM|m S0 e 202 |[lgoh |00 B
The gray color will be cleared from a o Q |5 =i el @fﬁf;}:: e o Elx e
the Ladder Section Window to indi- DEFABE 662 F oot ,

cate that the ladder program canbe |- = e v ft]

Buibbngag pue Buliojiuopy aunuo S-v1

edited = B9 NeRLCLICPIE] Marior 1 Eeon
. Symbals Protection »
Settings Clear All Memory Arsas
By Enror log
PLC Clock PLC Configuration »
Gt Memary
= %4 programs
= 5 NewProgram1 (00) Trace »
= Symk.m\s Force »
B3 Sectionl
3 enn SetiReset 4
e

4 Edlt the |adder program o [JProsram Name ; NewiPragrami]
[Section Name ; Sectiont]

NN NN A SN NSNS S SN NS E NS NN NN ASEEEEEEEEEEEEEEE,
oo W0.00 WOl
i

'
: -—
Wi :
—f H :-;
IR N | |- it Contact = . 1
fwoot ] petaies [ Ok | Cancel | l @
L ' o
: arEmEmmEssEEEaasssssEssssssssssssssssssssssssszasss S
b T 100ms Tim (':D
ooo Timer numk m
0Bcd 9‘.
E=T Set valuz g
Q
te k001
£ } I ot Courter
5 Select Online Edit - Send  18.21 - CX-Programmer - [[Running] - NewPLC1.NewProgram1 Section1 [Diagram]]
[(H File Edit View Insert Program NNeM Simulstion Tools Window Help
Changes from the PLC Menu. DEHE| g SR LE 7w [z
H H &y work online el
The edited rung will be transferred a & Q [[E[S[= Rl 8, meo onie | —ooElix||&m
to the CP1E. o= o —— ,
= & NewProject - Transfer
- NewPLC1[CPLE] Monitor Mc Cnline Edit
5 Symbols Protection 5 Ctrl+Shift+E
éamn‘qs Clear All Memory Areas B Cancel Ctrl+u
By Error log
PLE Clack PLC Canfiguration ¥ 8] Go ta Orline Edit Rung
Memiory 3
=% Programs
=S NewProgram1 (00) Trace 3 3
=3 Symbols Force » P
3 sectiont -
& e SetiReset »
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A-1

Auxiliary Area Allocations by
Address

The following table lists the data provided in the Auxiliary Area in order of the addresses of the data.

A-1-1

Read-only Words

Address

Words

Bits

Name

Function

Settings

Status
after
mode
change

Status at
startup

Write
timing

Related
flags,
settings

A0

10-ms Incrementing
Free Running Timer

This word contains the system timer
used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1 every
10 ms. The value returns to 0000 hex
after reaching FFFF hex (655,350 ms),
and then continues to be automatically
incremented by 1 every 10 ms.

Note The timer will continue to be
incremented when the operating
mode is switched to RUN mode.

Example: The interval can be counted

between processing A and process-

ing B without requiring timer instruc-
tions. This is achieved by calculating
the difference between the value in AO
for processing A and the value in AO
for processing B. The interval is
counted in 10 ms units.

Retained

Cleared

Every 10 ms
after power is
turned ON

A1l

100-ms Incrementing
Free Running Timer

This word contains the system timer
used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1 every
100 ms. The value returns to 0000 hex
after reaching FFFF hex (6,553,500
ms), and then continues to be auto-
matically incremented by 1 every

100 ms.

Note The timer will continue to be
incremented when the operating
mode is switched to RUN mode.

Example: The interval can be counted

between processing A and process-

ing B without requiring timer instruc-
tions. This is achieved by calculating
the difference between the value in AO
for processing A and the value in AO
for processing B. The interval is
counted in 100 ms units.

Retained

Cleared

Every 100 ms
after power is
turned ON

A99

00

UM Read Protection
Status

Indicates whether all of the ladder pro-
grams in the PLC are read-protected.

OFF: UM not
read-protected
ON: UM
read-protected.

Retained

Retained

When protec-
tion is set or
cleared
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Address Status
. Related
. . after Status at Write
Name Function Settings o flags,
Words | Bits mode startup timing seitings
change
A100 Error Log Area When an error has occurred, the error | Error code Retained | Retained | Refreshed A500.14
to code, error contents, and error's time Error contents: when error A300
A199 and date are stored in the Error Log Address of Aux. Area occurs. A400
Area. Information on the 20 most word with details or
recent errors can be stored. 0000 hex if there is
Each error record occupies 5 words; no related word.
the function of these 5 words is as fol- Seconds: 00 to 59,
lows: BCD
First word: Error code (bits O to 15) .
First word + 1: Error contents (bits O to Minutes: 00 to 59,
15) BCD
First word + 2: Minutes (upper byte), Hours: 00 to 23,
Seconds (lower byte) BCD
First word + 3: Day of month (upper Day of month: 01 to
byte), Hours (lower byte) 31, BCD
First word + 4: Year (upper byte),
Month (lower byte) Month: 01 to 12,
BCD
Note1 The d‘_ata will be unstlable if the Year: 00 to 99,
capacitor becomes discharged. BCD
2 Errors generated by FAL(006)
and FALS(007) will also be
stored in this Error Log.
3 The Error Log Area can be
reset from the CX-Program-
mer.
4 If the Error Log Area is full (20
records) and another error
occurs, the oldest record in
A100 to A104 will be cleared,
the other 19 records are
shifted down, and the new
record is stored in A195 to
A199.
5 In an E-type CPU Unit, the
data will be for 1:01.01 on
Sunday January 1, 2001.
A200 11 First Cycle Flag ON for one cycle after PLC operation | ON for the first cycle | ON Cleared
begins (after the mode is switched
from PROGRAM to RUN or MONI-
TOR, for example).
12 Step Flag ON for one cycle when step execution | ON for the first cycle | Cleared Cleared
is started with STEP. This flag can be | after execution of
used for initialization processing at the | STEP.
beginning of a step.
14 Task Started Flag When a task switches from WAIT or ON: ON forfirstcycle | Cleared Cleared
INI to RUN status, this flag will be (including transitions
turned ON within the task for one cycle | from WAIT and IN)
only. OFF: Other
Note The only difference between this
flag and A200.15 is that this flag
also turns ON when the task
switches from WAIT to RUN sta-
tus.
15 First Task Startup ON when a task is executed for the ON: First execution Cleared Cleared
Flag first time. This flag can be used to OFF: Not executable
check whether the current task is or not being exe-
being executed for the first time so that cuted for the first
initialization processing can be per- time.
formed if necessary.
A262 Maximum Cycle Time | These words contain the maximum 0 to FFFFFFFF: - -
and cycle time since the start of PLC oper- | 4, 4294967295 ms
A263 ation. The cycle time is recorded in (0.1-ms units)
32-bit binary. The upper digits are in
A263 and the lower digits are in A262.
A264 Present Cycle Time These words contain the present cycle | 0 to FFFFFFFF: - -
and time. The cycle time is recorded in 010429,496,729.5 ms
A265 32-bit binary. The upper digits are in (0.1-ms units)
A265 and the lower digits are in A264.
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Appendices

Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
settings
change
A270 High-speed Counter 0 | Contains the PV of high-speed Cleared ¢ Refreshed
and PV counter 0. A271 contains the upper 4 each cycle
A271 digits and A270 contains the lower 4 during the
digits. overseeing
* Cleared when operation starts. processes.
* Refreshed
when PRV
instruction
is executed
to read the
PV.
A272 High-speed Counter 1 | Contains the PV of high-speed Cleared ¢ Refreshed
and PV counter 1. A273 contains the upper 4 each cycle
A273 digits and A272 contains the lower 4 during the
digits. overseeing
* Cleared when operation starts. processes.
* Refreshed
when PRV
instruction
is executed
to read the
PV.
A274 00 High-speed Counter 0 | These flags indicate whether the PV is Cleared * Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 0 is being oper- during the
ated in range-comparison mode. overseeing
1 High-
0 'gh-speed Coun}er % |+ Cleared when operation starts. processes.
gangi.Z C'\c/JIrT;pFe:rlson ¢ Cleared when range comparison * Refreshed
ondition Miet Fag table is registered. YVhfn T_RV
02 | High-speed Counter 0 . ; Instruction
gn-sp . OFF: PV not in range is executed
Range 3 Comparison | o: pv in range to read the
Condition Met Flag results of
03 High-speed Counter 0 range com-
Range 4 Comparison parison.
Condition Met Flag
04 High-speed Counter 0
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 0
Range 6 Comparison
Condition Met Flag
08 High-speed Counter 0 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 0. ison opera-
Cleared when operation starts. t|§>n starts or
stops.
OFF: Stopped. P
ON: Being executed.
09 High-speed Counter 0 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 0 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
* Cleared when PV is changed.
OFF: Normal
ON: Overflow or underflow
10 High-speed Counter 0 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter 0 is currently for high-speed
being incremented or decremented. counter, valid
The counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
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Address

Status

. . after Status at Write Related
Name Function Settings o flags,
Words | Bits mode startup timing >
change settings
A275 00 High-speed Counter 1 | These flags indicate whether the PV is Cleared ¢ Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 1 is being oper- during over-
- ated in range-comparison mode for seeing pro-
01 High-speed Counter 1 | ypper and lower limits. cess.
Range 2 Comparison | « Cleared when operation starts. * Refreshed
Condition Met Flag ¢ Cleared when range comparison yvhen P.RV
02 | High-speed Counter 1 table is registered. instruction
. ] ) is executed
Rang'e.3 Comparison | OFF: PV not in range to read the
Condition Met Flag ON: PV in range compari-
03 High-speed Counter 1 son results
Range 4 Comparison for the Z?r'
Condition Met Flag responding
counter.
04 High-speed Counter 1
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 1
Range 6 Comparison
Condition Met Flag
08 High-speed Counter 1 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 1. ison opera-
« Cleared when operation starts. t':’n starts or
stops.
OFF: Stopped. P
ON: Being executed
09 High-speed Counter 1 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 1 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
¢ Cleared when the PV is changed.
OFF: Normal
ON: Overflow or underflow
10 High-speed Counter 1 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter 1 is currently for high-speed
being incremented or decremented. counter, valid
The counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
A294 Task Number when This word contains the task number of | Cyclic tasks: 0000 Cleared Cleared When pro- A298/
Program Stopped the task that was being executed when Interrupt tasks: 8000 gram error A299
program execution was stopped to 80OF (task 0 to 15) occurs.
because of a program error.
Note A298 and A299 contain the pro-
gram address where program
execution was stopped.
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Appendices

Address

Status

. . after Status at Write Related
Name Function Settings — flags,
Words | Bits mode startup timing EEinee
change
A295 08 Instruction Processing | This flag and the Error Flag (ER) will ON: Error Flag ON Cleared Cleared When pro- A294,
Error Flag be turned ON when an instruction pro- | 5eg. Error Flag OFF gram error A298/
cessing error has occurred and the occurs. A299
PLC Setup has been set to stop oper- PLC
ation for an instruction error. CPU Unit Setup
operation will stop and the ERR/ALM (Opera-
indicator will light when this flag goes tionwhen
ON. instruc-
Note The task number where the error tion error
occurred will be stored in A294 has
and the program address will be occurred)
stored in A298 and A299.
09 Indirect DM BCD This flag and the Access Error Flag ON: Not BCD Cleared Cleared When pro- A294,
Error Flag (AER) will be turned ON when an indi- OFFE: Normal gram error A298/
rect DM BCD error has occurred and occurs. A299
the PLC Setup has been set to stop PLC
operation an indirect DM BCD error. Setup
(This error occurs when the content of (Opera-
an indirectly addressed DM word is tionwhen
not BCD although BCD mode has instruc-
been selected.) CPU Unit operation tion error
will stop and the ERR/ALM indicator has
will light when this flag goes ON. occurred)
Note The task number where the error
occurred will be stored in A294
and the program address will be
stored in A298 and A299.
A295 10 lllegal Access Error This flag and the Access Error Flag ON: lllegal access Cleared Cleared When pro- A294,
Flag (AER) will be turned ON when an ille- | occurred gram error A298/
gal access error has occurred and the | §eF: Normal condi- occurs. A299
PLC Setup has been set to stop oper- | i PLC
ation an illegal access error. (This Setup
error occurs when a region of memory (Opera-
is accessed illegally.) CPU Unit opera- tionwhen
tion will stop and the ERR/ALM indica- instruc-
tor will light when this flag goes ON. tion error
The following operations are consid- has
ered illegal access: occurred)
¢ Reading/writing the system area
¢ Indirect DM BCD error (in BCD
mode)
Note The task number where the error
occurred will be stored in A294
and the program address will be
stored in A298 and A299.
11 No END Error Flag ON when there isn’t an END instruc- ON: No END Cleared Cleared A294,
tion in each program within a task. OFFE: Normal condi- A298/
CPU Unit operation will stop and the tion A299
ERR/ALM indicator will light when this
flag goes ON.
Note The task number where the error
occurred will be stored in A294
and the program address will be
stored in A298 and A299.
12 Task Error Flag ON when a task error has occurred. A | ON: Error Cleared Cleared A294,
task error will occur when there is no OFF: Normal A298/
program allocated to the task. A299

Note The task number where the error
occurred will be stored in A294
and the program address will be
stored in A298 and A299.
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Status at
startup

Write
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flags,
settings

A295 13

Differentiation Over-
flow Error Flag

The allowed value for Differentiation
Flags which correspond to differentia-
tion instructions has been exceeded.
CPU Unit operation will stop and the
ERR/ALM indicator will light when this
flag goes ON.

Note The task number where the error
occurred will be stored in A294
and the program address will be
stored in A298 and A299.

ON: Error
OFF: Normal

Cleared

Cleared

A294,
A298/
A299

lllegal Instruction
Error Flag

ON when a program that cannot be
executed has been stored. CPU Unit
operation will stop and the ERR/ALM
indicator will light when this flag goes
ON.

ON: Error
OFF: Normal

Cleared

Cleared

A294,
A298/
A299

UM Overflow Error
Flag

ON when the last address in UM (User
Memory) has been exceeded. CPU
Unit operation will stop and the
ERR/ALM indicator will light when this
flag goes ON.

ON: Error
OFF: Normal

Cleared

Cleared

A294,
A298/
A299

A298

Program Address
Where Program
Stopped

(Lower digits)

A299

Program Address
Where Program
Stopped

(Upper digits)

These words contain the program
address of the instruction where pro-
gram execution was stopped due to a
program error.

Note A294 contains the task number
of the task where program exe-
cution was stopped.

Lower digits of the
program address

Cleared

Cleared

Upper digits of the
program address

Cleared

Cleared

A294

A300

Error Log Pointer

When an error occurs, the Error Log
Pointer is incremented by 1 to indicate
the location where the next error
record will be recorded as an offset
from the beginning of the Error Log
Area (A100 to A199).

Note 1 The data will be unstable if the
capacitor becomes
discharged.

2 The Error Log Pointer can be
cleared to 00 by turning
A500.14 (the Error Log Reset
Bit) ON.

3 When the Error Log Pointer
has reached 14 hex (20 deci-
mal), the next record is stored
in A195 to A199 when the
next error occurs.

00 to 14 hex

Retained

Retained

Refreshed
when error
occurs.

A500.14

A310

Manufacturing Lot
Number, Lower Digits

A311

Manufacturing Lot
Number, Upper Digits

The manufacturing lot number is
stored in 6 digits hexadecimal. X, Y,
and Z in the lot number are converted
to 10, 11, and 12, respectively.

Examples:
Lot number 01805
A310 = 0801, A311 = 0005

Lot number 30Y05
A310 =1130, A311 = 0005

Retained

Retained

A315 13

Option Board Error
Flag

ON when the Option Board is removed
while the power is being supplied.
CPU Unit operation will continue and
the ERR/ALM indicator will flash.

Note OFF when the error has been
cleared.

Cleared

Cleared

Refreshed
when a
non-fatal error
occurs.

A402.00,
A424

Backup Memory Error
Flag

ON when writing to the built-in
EEPROM backup memory fails. CPU
Unit operation will continue and the
ERR/ALM indicator will flash.

Note OFF when the error has been
cleared.

Cleared

Cleared

Refreshed
when a
non-fatal error
occurs.

A402.00
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Appendices

Address Status Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
change settings
A316 High-speed Counter2 | Contains the PV of high-speed Cleared ¢ Refreshed
to PV counter 2. each cycle
A317 * The PV is cleared when operation during the
starts. overseeing
processes.
A317 contains the upper 4 digits and
A316 contains the lower 4 digits. * Refreshed
when PRV
instruction
is executed
to read PV.
A318 High-speed Counter 3 | Contains the PV of high-speed Cleared ¢ Refreshed
to PV counter 3. each cycle
A319 * The PV is cleared when operation during the
starts. overseeing
A319 contains th 4 digits and processes.
contains the upper 4 digits an
A318 contains the lower 4 digits. * Refreshed
when PRV
instruction
is executed
to read PV.
A320 00 High-speed Counter 2 | These flags indicate whether the PV is Cleared * Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 2 is being oper- during the
- ated in range-comparison mode for overseeing
o1 High-speed Counter 2 | ypper and lower limits. processes.
Range 2 Comparison | « Cleared when operation starts. * Refreshed
Condition Met Flag ¢ Cleared when range comparison yvhen P_RV
02 | High-speed Counter2 | table is registered. instruction
. ] . is executed
Rang.e'3 Comparison | OFF: PV not in range to read the
Condition Met Flag ON: PV in range results of
03 High-speed Counter 2 range com-
Range 4 Comparison parison.
Condition Met Flag
04 High-speed Counter 2
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 2
Range 6 Comparison
Condition Met Flag
08 High-speed Counter 2 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 2. ison opera-
* Cleared when operation starts. t|§>n starts or
stops.
OFF: Stopped. P
ON: Being executed.
09 High-speed Counter 2 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 2 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
¢ Cleared when PV is changed.
OFF: Normal
ON: Overflow or underflow
10 High-speed Counter 2 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter 2 is currently for high-speed
being incremented or decremented. counter, valid
The counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
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Words | Bits mode startup timing >
change settings
A321 00 High-speed Counter 3 | These flags indicate whether the PV is Cleared ¢ Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 3 is being oper- during over-
- ated in range-comparison mode for seeing pro-
01 High-speed Counter 3 | ypper and lower limits. cess.
Range 2 Comparison | « Cleared when operation starts. * Refreshed
Condition Met Flag ¢ Cleared when range comparison yvhen P.RV
02 | High-speed Counter 3 | table is registered. instruction
. ] ) is executed
Rang'e.3 Comparison | OFF: PV not in range to read the
Condition Met Flag ON: PV in range results of
03 High-speed Counter 3 range com-
Range 4 Comparison parison.
Condition Met Flag
04 High-speed Counter 3
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 3
Range 6 Comparison
Condition Met Flag
A321 08 High-speed Counter 3 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 3. ison opera-
« Cleared when operation starts. t':’n starts or
stops.
OFF: Stopped. P
ON: Being executed
09 High-speed Counter 3 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 3 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
¢ Cleared when the PV is changed.
OFF: Normal
ON: Overflow or underflow
10 High-speed Counter 3 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter is currently being for high-speed
incremented or decremented. The counter, valid
counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
A322 High-speed Counter 4 | Contains the PV of high-speed Cleared * Refreshed
to PV counter 4. each cycle
A323 * The PV will be cleared at the start of during the
operation. overseeing
. . processes.
A323 contains the upper four digits
) I ¢ Refreshed
and A322 contains the lower four dig-
its when PRV
' instruction
is executed
to read PV.
A324 High-speed Counter5 | Contains the PV of high-speed Cleared ¢ Refreshed
to PV counter 5. each cycle
A325  The PV is cleared when operation during the
starts. overseeing
. . processes.
A325 contains the upper 4 digits and
A324 contains the lower 4 digits * Refreshed
’ when PRV
instruction
is executed
to read PV.
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Appendices

Address Status Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
change settings
A326 00 High-speed Counter 4 | These flags indicate whether the PV is Cleared ¢ Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 4 is being oper- during the
- ated in range-comparison mode for overseeing
01 High-speed Counter 4 | ypper and lower limits. processes.
Range 2 Comparison | « Cleared when operation starts. * Refreshed
Condition Met Flag * Cleared when range comparison when PRV
02 | High-speed Counter4 | table is registered. instruction
. ) . is executed
Rang.e's Comparison | OFF: PV not in range to read the
Condition Met Flag ON: PV in range results of
03 High-speed Counter 4 range com-
Range 4 Comparison parison.
Condition Met Flag
04 High-speed Counter 4
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 4
Range 6 Comparison
Condition Met Flag
A326 08 High-speed Counter 4 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 4. ison opera-
* Cleared when operation starts. t'?” starts or
stops.
OFF: Stopped. P
ON: Being executed.
09 High-speed Counter 4 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 4 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
* Cleared when PV is changed.
OFF: Normal
ON: Overflow or underflow
10 High-speed Counter 4 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter is currently being for high-speed
incremented or decremented. The counter, valid
counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
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A327 00 High-speed Counter 5 | These flags indicate whether the PV is Cleared ¢ Refreshed
Range 1 Comparison within the specified ranges when each cycle
Condition Met Flag high-speed counter 5 is being oper- during over-
ated in range-comparison mode. seeing pro-
1 High-:
0 igh-speed Coun‘ter °. Cleared when operation starts. cess.
gangig C'\c/:rr;p;rlson « Cleared when range comparison * Refreshed
ondition Vet Mag table is registered. yvhten ':.RV
02 | High-speed Counter 5 ) ; Instruction
gh-sp! . OFF: PV not in range is executed
Range 3 Comparison | gN: py in range to read the
Condition Met Flag results of
03 High-speed Counter 5 range com-
Range 4 Comparison parison.
Condition Met Flag
04 High-speed Counter 5
Range 5 Comparison
Condition Met Flag
05 High-speed Counter 5
Range 6 Comparison
Condition Met Flag
08 High-speed Counter 5 | This flag indicates whether a compari- Cleared Refreshed
Comparison son operation is being executed for when compar-
In-progress Flag high-speed counter 5. ison opera-
« Cleared when operation starts. t':’n starts or
stops.
OFF: Stopped. P
ON: Being executed
09 High-speed Counter 5 | This flag indicates when an overflow or Cleared Refreshed
Overflow/Underflow underflow has occurred in the when an over-
Flag high-speed counter 5 PV. (Used with flow or under-
the linear mode counting range only.) flow occurs.
¢ Cleared when operation starts.
¢ Cleared when the PV is changed.
OFF: Normal
ON: Overflow or underflow
A327 10 High-speed Counter 5 | This flag indicates whether the Cleared Setting used
Count Direction high-speed counter is currently being for high-speed
incremented or decremented. The counter, valid
counter PV for the current cycle is during counter
compared with the PV in last cycle to operation.
determine the direction.
OFF: Decrementing
ON: Incrementing
A339 Maximum Differentia- | These words contain the maximum See Cleared Written at the | A295.13
to tion Flag Number value of the differentiation flag num- Function start of opera-
A340 bers being used by differentiation column. tion
instructions.
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Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
settings
change
A351 Calendar/Clock Area | These words contain the CPU Unit’s Retained | Retained | Written every
to internal clock data in BCD. The clock cycle
A354 can be set from the CX-Programmer,
(N-type with the DATE instruction, or with a
CPU FINS command (CLOCK WRITE,
Unit 0702).
only) A351.00 to A351.07:
Seconds (00 to 59)(BCD)
A351.08 to A351.15:
Minutes (00 to 59)(BCD)
A352.00 to A352.07:
Hours (00 to 23)(BCD)
A352.08 to A352.15:
Day of the month (01 to 31)(BCD)
A353.00 to A353.07:
Month (01 to 12)(BCD)
A353.08 to A353.15:
Year (00 to 99)(BCD)
A354.00 to A354.07:
Day of the week (00 to 06)(BCD)
00: Sunday
01: Monday
02: Tuesday
03: Wednesday
04: Thursday
05: Friday
06: Saturday
Note 1 The data will be unstable if the
capacitor becomes dis-
charged. Write the ladder pro-
gram and design the overall
system to handle any prob-
lems that might occur if this
data becomes unstable.
2 In an E-type CPU Uint, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday Jan-
uary 1, 2001.
A360 01 Executed FAL Num- The flag corresponding to the speci- ON: That FAL was Retained | Cleared Refreshed A402.15
to to ber Flags fied FAL number will be turned ON executed when error
A391 15 when FAL is executed. Bits A360.01 to OFF: That FAL occurs.
A391.15 correspond to FAL numbers wasn’t executed
001 to 511.
Note The flag will be turned OFF
when the error is cleared.
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A392 04 Built-in RS-232C Port | ON when an error has occurred at the | ON: Error Retained | Cleared Refreshed
Error Flag (CP1E built-in RS-232C port. (Not valid in NT OFE: No error when error
N-type CPU Unit only) | Link mode.) occurs.

05 Built-in RS-232C Port | ON when the built-in RS-232C portis | ON: Able-to-send Retained | Cleared Written after
Send Ready Flag able to send data in no-protocol mode. OFF: Unable-to-send transmission
(No-protocol mode)

(CP1E N-type CPU
Unit only)

06 Built-in RS-232C Port | ON when the built-in RS-232C port ON: Reception com- | Retained | Cleared Written after
Reception Com- has completed the reception in no-pro- | pleted reception
pleted Flag (No-proto- | tocol mode. OFF: Reception not
col mode) (CP1E « When the number of bytes was completed
N-type CPU Unitonly) | gpecified: ON when the specified

number of bytes is received.

* When the end code was specified:
ON when the end code is received
or 256 bytes are received.

07 Built-in RS-232C Port | ON when a data overflow occurred ON: Overflow Retained | Cleared
Reception Overflow during reception through the built-in OFF: No overflow
Flag (No-protocol RS-232C port in no-protocol mode.
mode) (CPTEN-type | 4 \when the number of bytes was
CPU Unit only) specified: ON when more data is

received after the reception was
completed but before RXD was exe-
cuted.

* When the end code was specified:
ON when more data is received
after the end code was received but
before RXD was executed.

ON when 257 bytes are received
before the end code.

12 Serial Option Port ON when a communications error has | ON: Error Retained | Cleared
Communications occurred at the Serial Option port. OFF: No error
Error Flag (CP1E (Not valid in NT Link mode.)

N-type CPU Unit with
30 or 40 /O Points
only)

13 Serial Option Port ON when the Serial Option portis able | ON: Able-to-send Retained | Cleared Written after
Send Ready Flag to send data in no-protocol mode. OFF: Unable-to-send transmission
(No-protocol Mode)

(CP1E N-type CPU
Unit with 30 or 40 I/O
Points only)

14 Serial Option Port ON when the Serial Option port has ON: Reception com- | Retained | Cleared Written after
Reception Com- completed the reception in no-protocol | pleted reception
pleted Flag (No-proto- | mode. OFF: Reception not
col mode) (CP1E * When the number of bytes was completed
N-type CPU Unit with specified: ON when the specified
30 or 40 /O Points number of bytes is received.
only) * When the end code was specified:

ON when the end code is received
or 256 bytes are received.
A392 15 Serial Option Port ON when a data overflow occurred ON: Reception com- | Retained | Cleared
Reception Overflow during reception through Serial Option | pleted
Flag (No-protocol port in no-protocol mode. OFF: Reception not
mode) (_CP1_E N-type | o when the number of bytes was completed
CPU Unit with 30 or specified: ON when more data is
40 /O Points only) received after the reception was
completed but before RXD was exe-
cuted.
* When the end code was specified:
ON when more data is received
after the end code was received but
before RXD was executed.
ON when 257 bytes are received
before the end code.
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Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
settings
change
A393 00 Built-in RS-232C Port | The corresponding bit will be ON when | ON: Communicating | Retained | Cleared Refreshed
to Polled Unit Communi- | the built-in RS-232C port is communi- OFFE: Not communi- when there is
07 cations Flags (CP1E | cating with NT Link mode or Serial cating a normal
N-type CPU Unit only) | PLC Link mode. response to
Bits 0 to 7 correspond to Units 0 to 7. the token.
00 Built-in RS-232C Port | Indicates (in binary) the number of Retained | Cleared Refreshed
to Reception Counter bytes of data received when the when data is
15 (No-protocol Mode) built-in RS-232C port is in no-protocol received.
(CP1E N-type CPU mode.
Unit only)
A394 00 Serial Option Port The corresponding bit will be ON when | ON: Communicating | Retained | Cleared Refreshed
to Polled Unit Communi- | the Serial Option port is communicat- OFFE: Not communi- when there is
07 cations Flags (CP1E ing with NT link mode. cating a normal
N-type CPU Unit with | gjts 0 10 7 correspond to Units 0 to 7. response to
30 or 40 I/O Points the token.
only)
00 Serial Option Port Indicates (in binary) the number of Retained | Cleared Refreshed
to Reception Counter bytes of data received when the Serial when data is
15 (No-protocol Mode) Option port is in no-protocol mode. received.
(CP1E N-type CPU
Unit with 30 or 40 I/O
Points only)
A400 Error code When a non-fatal error (user-defined Cleared Cleared Refreshed
FALS or system error) or a fatal error when error
(user-defined FALS or system error) occurs.
occurs, the 4-digit hexadecimal error
code is written to this word.
Note When two or more errors occur
simultaneously, the highest error
code will be recorded.
A401 00 Other Fatal Error Flag | ON when a fatal error that is not OFF: No other fatal Cleared Cleared Refreshed A314
defined for A401.01 to A401.15 error when error
occurs. Detailed information is output | o\ Other fatal error occurs.
to the bits of A314.
Note There are no errors that affect
this flag at this time. This flag is
reserved by the system.
06 FALS Error Flag ON when a fatal error is generated by | ON: FALS executed | Cleared Cleared Refreshed A400
(fatal error) th.e FALS |nstru.ct|on. The CPU Unit OFFE: FALS not exe- when error
will stop operating and the ERR/ALM cuted occurs.
indicator will light.
The corresponding error code will be
written to A400. Error codes C101 to
C2FF correspond to FALS numbers
001 to 511.
Note This flag will be turned OFF
when the FALS errors are
cleared.
08 Cycle Time Too Long | ON if the cycle time exceeds the maxi- | OFF: Cycle time Cleared Cleared Refreshed PLC
Flag mum cycle time set in the PLC Setup | under max. when the Setup
(fatal error) (thg cycle time monitoring time). CPU | oN: Cycle time over cycle time ‘ (pycle
Unit operation will stop and the max. exceeds maxi- | time
ERR/ALM indicator on the front of the mum. monitor-
CPU Unit will light. ing time)
Note This flag will be turned OFF
when the error is cleared.
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flags,
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Status at
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Write
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A401 09

Program Error Flag
(fatal error)

ON when program contents are incor-
rect. CPU Unit operation will stop and
the ERR/ALM indicator on the front of
the CPU Unit will light. The task num-
ber where the error occurred will be
stored in A294 and the program
address will be stored in A298 and
A299. The type of program error that
occurred will be stored in A295.08 to
A295.15. Refer to the description of
A295 for more details on program
errors.

ON: Error
OFF: No error

Cleared

Refreshed
when error
occurs.

Cleared A294,
A295,
A298 and

A299

Too Many /O Points
Flag

(fatal error)

ON when the number of Expansion
Units and Expansion 1/0O Units
exceeds the limit, when the number of
words allocated to these Units
exceeds the limit, are mounted.

CPU Unit operation will stop and the
ERR/ALM indicator on the front of the
CPU Unit will light.

ON: Error
OFF: No error

Cleared

Refreshed A407
when error

occurs.

Cleared

1/0 Bus Error Flag
(fatal error)

ON in the following cases:

e When an error occurs in a data
transfer between the CPU Unit and
a Expansion Unit or Expansion 1/0
Unit. If this happens, OAOA hex will
be output to A404.

CPU Unit operation will stop and the
ERR/ALM indicator on the front of the
CPU Unit will light. This flag will be
turned OFF when the error is cleared.

ON: Error
OFF: No error

Cleared

Refreshed
when error
occurs.

Cleared A404

Memory Error Flag

(fatal error)

ON when an error occurred in memory.

CPU Unit operation will stop and the
ERR/ALM indicator on the front of the
CPU Unit will light. The location where
the error occurred is indicated in
A403.00 to A403.08, and A403.09 will
be turned ON if there was an error
during automatic transfer at startup.
This flag will be turned OFF when the
error is cleared. The automatic
transfer at startup error cannot be
cleared without turning OFF the PLC.

ON: Error
OFF: No error

Cleared

Refreshed A403.00
when error to

occurs. A403.08,
A403.09

Cleared

A402 00

Other Non-Fatal Error
Flag

ON when a non-fatal error that is not
defined for A402.01 to A402.15
occurs. Detailed information is output
to the bits of A315.

OFF: No other
non-fatal error

ON: Other non- fatal
error

Cleared

Refreshed A315
when error

occurs.

Cleared

04

Battery Error Flag
(non-fatal error)

ON if the CPU Unit’s battery is discon-
nected or its voltage is low and the
Detect Battery Error setting has been
set in the PLC Setup.

The CPU Unit will continue operating
and the ERR/ALM indicator on the
front of the CPU Unit will flash.

¢ This flag can be used to control an
external warning light or other indi-
cator to indicate that the battery
needs to be replaced.

¢ This flag will be turned OFF when
the error is cleared.

ON: Error
OFF: No error

Cleared

PLC
Setup
(Detect
Battery
Error)

Refreshed
when error
occurs.

Cleared
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Address

Name

Words | Bits
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Status
after
mode
change

Status at
startup

Write
timing

Related
flags,
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A402 10 PLC Setup Error Flag

(non-fatal error)

ON when there is a setting error in the
PLC Setup. The CPU Unit will con-
tinue operating and the ERR/ALM indi-
cator on the front of the CPU Unit will
flash. The location of the error will be
written to A406.

Note This flag will be turned OFF
when the error is cleared.

ON: Error
OFF: No error

Cleared

Cleared

Refreshed
when error
occurs.

A406 CH

15 FAL Error Flag
(non-fatal error)

ON when a non-fatal error is gener-
ated by executing FAL. The CPU Unit
will continue operating and the
ERR/ALM indicator on the front of the
CPU Unit will flash.

The bit in A360 to A391 that corre-
sponds to the FAL number specified in
FALS will be turned ON and the corre-
sponding error code will be written to
A400. Error codes 4101 to 42FF corre-
spond to FAL numbers 001 to 2FF (0
to 511).

Note This flag will be turned OFF
when the error is cleared.

ON: FAL error
occurred

OFF: FAL not exe-
cuted

Cleared

Cleared

Refreshed
when error
occurs.

A360 to
A391,
A400

A403 00 Memory Error Loca-
to tion
08

When a memory error occurs, the
Memory Error Flag (A401.15) is
turned ON and one of the following
flags is turned ON to indicate the
memory area where the error occurred

A403.00: Ladder program

A403.04: PLC Setup

When a memory error occurs, the
CPU Unit will continue operating and

the ERR/ALM indicator on the front of
the CPU Unit will flash.

Note The corresponding flag will be
turned OFF when the error is
cleared.

ON: Error
OFF: No error

Cleared

Cleared

Refreshed
when error
occurs.

A401.15

10 Backup Memory Error
Flag

ON when the built-in EEPROM backup
memory is physically destroyed.

ON: Error
OFF: No error

Cleared

Cleared

Refreshed
when error is
detected.

A404 I/0 Bus Error Details

Contains information on I/O bus
errors. The CPU Unit will stop operat-
ing and the ERR/ALM indicator on the
front of the CPU Unit will light.

Note A401.04 (I/O Bus Error Flag) will
turn ON.

O0AOA hex: Expan-
sion Unit error

Cleared

Cleared

Refreshed
when error is
detected.

A401.14

A407 13 Too Many I/O Points,
to Cause
15

The 3-digit binary value of these bits
indicates the cause of the Too Many
1/0 Points Error.

010: Too many
Expansion Unit and
Expansion 1/0O Unit
words

Cleared

Cleared

Refreshed
when error
occurs.

A401.11

A424 00 Error Option Board
to Flags
15

The bit corresponding to the option
slot turns ON when an error occurs in
an Option Board (A315.13 will be ON).

Bit 01: Option slot 2

ON: Error
OFF: No error

Cleared

Cleared

A353.13

A436 00 Expansion Unit and
to Expansion 1/0O Unit
02 Error Flags

ON when an error occurs in a
CP-series Expansion Unit or Expan-
sion 1/0 Unit.

A436.00: 1st Unit
A436.01: 2nd Unit
A436.02: 3rd Unit
A436.03: 4th Unit
A436.04: 5th Unit
A436.05: 6th Unit
Note CP1W-TS002/TS102/AD041/DA0

41/32ER/32ET/32ET1 are each
counted as two Units.

OFF: No error
ON: Error

Retained

Cleared
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A437

Number of Connected
Units

Stores the number of Expansion Units
and Expansion I/O Units connected as
a hexadecimal number.

Note This information is valid only
when a Too Many I/O Points
error has occurred.
CP1W-TS002/TS102/AD041/DA0
41/32ER/32ET/32ET1 are each
counted as two Units.

0000 to 0007 hex

Retained

Cleared

A440

Max. Interrupt Task
Processing Time

Contains the Maximum Interrupt Task
Processing Time in units of 0.1 ms.

Note This value is cleared when PLC
operation begins.

0000 to FFFF hex

Cleared

Cleared

Written after
the interrupt
task with the
max. process-
ing time is
executed.

A441

Interrupt Task with
Max. Processing
Time

Contains the task number of the inter-
rupt task with the maximum process-
ing time. Hexadecimal values 8000 to
800F correspond to task numbers 00
to OF. Bit 15 is turned ON when an
interrupt has occurred.

Note This value is cleared when PLC
operation begins.

8000 to 800F hex

Cleared

Cleared

Written after
the interrupt
task with the
max. process-
ing time is
executed.

A-1-2

Read/Write Words

Address

Words

Bits

Name

Function

Settings

Status
after
mode

change

Status at
startup

Write
timing

Related
flags,
settings

A500

12

IOM Hold Bit

Turn ON this bit to preserve the status
of the I/O Memory when shifting from
PROGRAM to RUN or MONITOR
mode or vice versa.

ON: Retained
OFF: Not retained

Retained

Not
retained

Refreshed
when power is
turned ON.

Forced Status Hold
Bit

Turn ON this bit to preserve the status
of bits that have been force-set or
force-reset when shifting from PRO-
GRAM to MONITOR mode or vice
versa. Always use this bit together with
the IOM Hold Bit (A500.12), i.e., turn
them ON at the same time.

ON: Retained
OFF: Not retained

Retained

Not
retained

Refreshed
when power is
turned ON.

Error Log Reset Bit

Turn this bit ON to reset the Error Log
Pointer (A300) to 00.

Note 1 The contents of the Error Log
Area itself (A100 to A199) are
not cleared.

2 This bit is automatically reset
to 0 after the Error Log Pointer
is reset.

OFF to ON: Clear

Retained

Cleared

A100 to
A199,
A300

Output OFF Bit

Turn this bit ON to turn OFF all outputs
from the CPU Unit, CP-series Expan-
sion Units, and CP-series Expansion
1/0 Units. The INH indicator on the
front of the CPU Unit will light while
this bit is ON.

Note This bit is cleared when the
power supply is turned OFF.

Retained

Cleared

A508

09

Differentiate Monitor
Completed Flag

ON when the differentiate monitor con-
dition has been established during
execution of differentiation monitoring.

Note This flag will be cleared to 0
when differentiation monitoring
starts.

ON: Monitor condi-
tion established

OFF: Not yet estab-
lished

Retained

Cleared

CP1E CPU Unit Software User’s Manual(W480)

ssaippy Aq suoneso|y esiy Aelixny -y

SPJOAM BMIM/PRBY  2-L-Y




Appendices

Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
settings
change
A510 — | Startup Time These words contain the time at which | See Function col- Retained | See Refreshed
to the power was turned ON. The con- umn. Function | when poweris
A511 tents are updated every time that the column. turned ON.
(CP1E power is turned ON. The data is stored
N-type in BCD.
CPU A510.00 to A510.07: Second (00 to
Unit 59)
only) A510.08 to A510.15: Minute (00 to 59)
A511.00 to A511.07: Hour (00 to 23)
A511.08 to A511.15: Day of month (01
to 31)
Note 1 The data will be unstable if the
capacitor becomes
discharged.
2 In an E-type CPU Unit, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday Jan-
uary 1, 2001.
A512 - Power Interruption These words contain the time at which | See Function col- Retained | Retained | Written at
to Time the power was interrupted. The con- umn. power
A513 tents are updated every time that the interruption.
(CP1E power is interrupted. The data is
N-type stored in BCD.
CPU A512.00 to A512.07: Second (00 to
Unit 59)
only) A512.08 to A512.15: Minute (00 to 59)
A513.00 to A513.07: Hour (00 to 23)
A513.08 to A513.15: Day of month (01
to 31)
Note 1 These words are not cleared
at startup.
2 The data will be unstable if the
capacitor becomes
discharged.
3 In an E-type CPU Unit, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday Jan-
uary 1, 2001.
A514 - Number of Power Contains the number of times that 0000 to FFFF hex Retained | Retained | Refreshed
Interruptions power has been interrupted since the when power is
power was first turned ON. The data is turned ON.
stored in binary. To reset this value,
overwrite the current value with 0000.
Note The data will be unstable if the
capacitor becomes discharged.
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A515
to
A517
(CP1E
N-type
CPU
Unit
only)

Operation Start Time

The time that operation started as a
result of changing the operating mode
to RUN or MONITOR mode is stored
here in BCD.

A515.00 to A515.07: Seconds (00 to
59)

A515.08 to A515.15: Minutes (00 to
59)

A516.00 to A516.07: Hour (00 to 23)
A516.08 to A516.15: Day of month (01
to 31)

A517.00 to A517.07: Month (01 to 12)
A517.08 to A517.15: Year (00 to 99)

Note 1 The previous start time is
stored after turning ON the
power supply until operation is
started.

2 The data will be unstable if the
capacitor becomes
discharged.

3 Inan E-type CPU Unit, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday Jan-
uary 1, 2001.

See at left.

Retained

Retained

See at left.

A518

A520
(CP1E
N-type
CPU
Unit
only)

Operation End Time

The time that operation stopped as a

result of changing the operating mode
to PROGRAM mode is stored here in

BCD.

A518.00 to A518.07: Seconds (00 to
59)

A518.08 to A518.15: Minutes (00 to
59)

A519.00 to A519.07: Hour (00 to 23)
A519.08 to A519.15: Day of month (01
to 31)

A520.00 to A520.07: Month (01 to 12)
A520.08 to A520.15: Year (00 to 99)

Note 1 If an error occurs in operation,
the time of the error will be
stored. If the operating mode
is then changed to
PROGRAM mode, the time
that PROGRAM mode was
entered will be stored.

2 The data will be unstable if the
capacitor becomes
discharged.

3 In an E-type CPU Unit, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday
January 1, 2001.

See at left.

Retained

Retained

See at left.

A526

00

Built-in RS-232C Port
Restart Bit (CP1E
N-type CPU Unit only)

Turn ON this bit to restart the built-in
RS-232C port.

Note This bit is turned OFF automati-
cally when the restart processing
is completed.

OFF to ON: Restart

Retained

Cleared

01

Serial Option Port
Restart Bit (CP1E
N-type CPU Unit with
30 or 40 /O Points
only)

Turn ON this bit to restart the Serial
Option port.

Note This bit is turned OFF automati-
cally when the restart processing
is completed.

OFF to ON: Restart

port

Retained

Cleared
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Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing ;
settings
change
A528 00 Built-in RS-232C Port | These flags indicate what kind of error | Bits 00 and 01: Not Retained | Cleared
to Error Flags (CP1E has occurred at the built-in RS-232C used.
07 N-type CPU Unit only) | port. Bit 02: ON for parity
¢ They are automatically turned OFF | error.
when the built-in RS-232C port is Bit 03: ON for fram-
restarted. ing error.
¢ Only bit 5 (timeout error) is valid in o
Bit 04: ON f -
NT Link mode. it 04: ON for over
run error.
e Serial PLC Link Polling Unit: - i
Bit 05: ON for timeout error. Bltt05. ON for time-
Serial PLC Link Polled Unit: outerror.
Bit 03: ON for framing error. Bits 06 and 07: Not
Bit 04: ON for overrun error. used.
Bit 05: ON for timeout error.
These bits can be cleared by the
CX-Programmer.
08 Serial Option Port These flags indicate what kind of error | Bits 08 and 09: Not Retained | Cleared
to Error Flags (CP1E has occurred at Serial Option port. used.
15 | N-type CPU Unitwith | , They are automatically turned OFF | Bit 10: ON for parity
30|or 40 1/O Points when Serial Option port is restarted. | error.
on
v) ¢ Only bit 5 (timeout error) is valid in Bit 11: ON for fram-
NT Link mode. ing error.
* Serial PLC Link Polling Unit: Bit 12: ON for over-
Bit 13: ON for timeout error. run error.
Serial PLC Link Polled Unit: . )
Bit 11: ON for framing error. B'tt13' ON for time-
Bit 12: ON for overrun error. out error.
Bit 13: ON for timeout error. Bits 14 and 15: Not
These bits can be cleared by the used.
CX-Programmer.
A529 FAL/FALS Number for | Set a dummy FAL/FALS number to 0001 to O1FF hex: Retained | Cleared
System Error Simula- | use to simulate the system error using | FAL/FALS numbers
tion FAL or FALS. 1to 511
Note When FAL or FALS is executed | 0000 or 0200 to
and the number in A529 is the FFFF hex: No
same as the one specified in the | FAL/FALS number
operand of the instruction, the for system error sim-
system error given in the oper- ulation. (No error will
and of the instruction will be gen- | ted
erated instead of a user-defined e generated)
error.
A531 00 High-speed Counter 0 | When the reset method is set to Retained | Cleared

Reset Bit

01 High-speed Counter 1
Reset Bit

02 High-speed Counter 2
Reset Bit

03 High-speed Counter 3
Reset Bit

04 High-speed Counter 4
Reset Bit

05 High-speed Counter 5
Reset Bit

Phase-Z signal + Software reset, the
corresponding high-speed counter's
PV will be reset if the phase-Z signal is
received while this bit is ON.

When the reset method is set to Soft-
ware reset, the corresponding
high-speed counter's PV will be reset
in the cycle when this bit turns ON.
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2 hex: NT link (1: N)
3 hex: Non-protocol
5 hex: Host Link

7 hex: Serial PLC
Link (Slave)

8 hex: Serial PLC
Link (Master)

9 hex: Modbus-RTU
Easy Master

Address Status Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing >
change settings
AB17 00 Built-in RS232C Port- | Display the present communication Parity Retained | See Refreshed
Communication Set- settings of the built-in RS232C 0: Even Function | when poweris
tings port.Reflect the PLC Setup when ] column. turned ON.
power is turned ON. 1: Odd
01 Parity Retained | See Refreshed
0: Yes Function | when poweris
column. turned ON.
1: No >
—
02 Stop bit Retained | See Refreshed >
0: 2 bits Function | when poweris §
. column. turned ON. 5
1: 1 bit 5]
03 Data length Retained | See Refreshed >
0: 7 bits Function | when poweris g
. column. turned ON. >
1: 8 bits g
04 Start bit Retained | See Refreshed g‘
0: 1 bit (fixed) Function | when poweris o
column. | turned ON. 7
08 Communication Retained | See Refreshed g
to speed Function | when poweris g
11 0 hex: Default (9600) column. turned ON. %
3 hex: 1200 g
4 hex: 2400
5 hex: 4800
6 hex: 9600
7 hex: 19200
8 hex: 38400
9 hex: 57600 i
A hex: 115200 o
12 Communication Retained | See Refreshed P
to mode Function | when poweris 2
15 0 hex: Default (Host column. | turned ON. §
Link) T
=
9)
S
(7]

A618 00 SerialOption Port- Display the present communication Parity Retained | See Refreshed
Communication Set- settings of the serial option 0: Even Function | when poweris
tings port.Reflect the PLC Setup when column. turned ON.

power is turned ON. 1: Odd
01 Parity Retained | See Refreshed
0: Yes Function | when poweris
column. turned ON.
1: No
02 Stop bit Retained | See Refreshed
0: 2 bits Function | when poweris
column. turned ON.
1: 1 bit
03 Data length Retained | See Refreshed
0: 7 bits Function | when poweris
column. turned ON.
1: 8 bits
04 Start bit Retained | See Refreshed
0: 1 bit (fixed) Function | when poweris

column. turned ON.
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Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing settin
gs
change

A618 08 SerialOption Port- Display the present communication Communication Retained | See Refreshed

to Communication Set- settings of the serial option speed Function | when poweris
11 tings port.Reflect the PLC Setup when 0 hex: Default (9600) column. turned ON.
power is turned ON.

3 hex: 1200

4 hex: 2400

5 hex: 4800

6 hex: 9600

7 hex: 19200

8 hex: 38400

9 hex: 57600

A hex: 115200
12 Communication Retained | See Refreshed
to mode Function | when poweris
15 0 hex: Default (Host column. turned ON.

Link)

2 hex: NT link(1: N)

3 hex: Non-protocol

5 hex: Host Link

7 hex: Serial PLC

Link (Slave)

8 hex: Serial PLC

Link (Master)

9 hex: Modbus-RTU

Easy Master

A640 00 Built-in RS-232C Port | Turn ON this bit to send a command Turned ON: Execu- Retained | Cleared DM Area
Modbus-RTU Easy and receive a response for the built-in | tion started words for
Master Execution Bit RS-232C port using the Modbus-RTU | N Execution in built-in
(CP1E N-type CPU easy master function. progress. RS-232C
Unit only) R port

Note This bit will be turned OFF auto- | OFF: Not executed Modbus
matically by the system when or execution com-
communications have been com- pleted -RTU
pleted. ' Easy
MM 4
01 Built-in RS-232C Port | ON when one command has been ON: Execution nor- Retained | Cleared D01206
Modbus-RTU Easy sent and the response received for mal. to
Master Normal End the built-in RS-232C port using the OFF: Execution error D01299
Flag (CP1E N-type Modbus-RTU easy master function. or still in progress.
CPU Unit only)
02 Built-in RS-232C Port | ON when an error has occurred in ON: Execution error. | Retained | Cleared
Modbus-RTU Easy communications for the built-in OFF: Execution nor-
Master Error End Flag | RS-232C port using the Modbus-RTU mal or still in
(CP1E N-type CPU easy master function. progress.
Unit only) The error code is output to D01252 in
the DM fixed allocation words for Mod-
bus-RTU Easy Master.

A641 00 Serial Option Port Turn ON this bit to send a command Turned ON: Execu- Retained | Cleared DM Area
Modbus-RTU Master | and receive a response for Serial tion started words for
Execution Bit (CP1E Option port using the Modbus-RTU ON: Execution in built-in
N-type CPU Unit with | easy master function. progress. RS-232C
30 or 40 I/O Points ort
only) Note This bit will be turned OFF auto- | OFF: Not executed E/Iodbus

Y matically by the system when or execution com-
communications have been com- pleted -RTU
pleted. ' Easy
MM 4
01 Serial Option Port ON when one command has been ON: Execution nor- Retained | Cleared D01306
Modbus-RTU Master | sent and the response received for mal. to
Execution Normal Serial Option port using the Mod- OFF: Execution error D01399
Flag (CP1E N-type bus-RTU easy master function. or still in progress.
CPU Unit with 30 or
40 1/O Points only)
02 Serial Option Port ON when an error has occurred in ON: Execution error. | Retained | Cleared

Modbus-RTU Master
Execution Error Flag
(CP1E N-type CPU
Unit with 30 or 40 I/O
Points only)

communications for Serial Option port
using the Modbus-RTU easy master
function.

The error code is output to D01352 in
the DM fixed allocation words for Mod-
bus-RTU Easy Master.

OFF: Execution nor-
mal or still in
progress.
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Address Status
. . after Status at Write Related
Name Function Settings — flags,
Words | Bits mode startup timing BEtings
change
AB42 Analog Adjustment 1 Stores the value set on analog 0000 to 00FF hex Retained | Cleared
PV adjuster 1 as a hexadecimal value.
A643 Analog Adjustment 2 | Stores the value set on analog 0000 to O0FF hex Retained | Cleared
PV adjuster 2 as a hexadecimal value.
A720 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 1 the power was turned ON one time power is
A722 before the startup time stored in words turned ON.
(CP1E A510 to A511.
N-type A720.00 to A720.07: Seconds (00 to
CPU 59)
Unit A720.08 to A720.15: Minutes (00 to
only) 59)
A721.00 to A721.07: Hour (00 to 23)
A721.08 to A721.15: Day of month (01
to 31)
A722.00 to A722.07: Month (01 to 12)
A722.08 to A722.15: Year (00 to 99)
Note 1 All of the clock data from
A720 to A749 is cleared if the
capacitor becomes
discharged.
2 In an E-type CPU Unit, or if
the clock data is not set for an
N-type CPU Unit, the data will
be for 1:01.01 on Sunday Jan-
uary 1, 2001.
A723 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 2 the power was turned ON two times power is
A725 before the startup time stored in words turned ON.
(CP1E A510 to A511.
N-type A723.00 to A723.07: Seconds (00 to
CPU 59)
Unit A723.08 to A723.15: Minutes (00 to
only) 59)
A724.00 to A724.07: Hour (00 to 23)
A724.08 to A724.15: Day of month (01
to 31)
A725.00 to A725.07: Month (01 to 12)
A725.08 to A725.15: Year (00 to 99)
A726 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 3 the power was turned ON three times power is
A728 before the startup time stored in words turned ON.
(CP1E A510 to A511.
N-type A726.00 to A726.07: Seconds (00 to
CPU 59)
Unit A726.08 to A726.15: Minutes (00 to
only) 59)
A727.00 to A727.07: Hour (00 to 23)
A727.08 to A727.15: Day of month (01
to 31)
A728.00 to A728.07: Month (01 to 12)
A728.08 to A728.15: Year (00 to 99)
A729 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 4 the power was turned ON four times power is
A731 before the startup time stored in words turned ON.
(CP1E A510 to A511.
N-type A729.00 to A729.07: Seconds (00 to
CPU 59)
Unit A729.08 to A729.15: Minutes (00 to
only) 59)
A730.00 to A730.07: Hour (00 to 23)
A730.08 to A730.15: Day of month (01
to 31)
A731.00 to A731.07: Month (01 to 12)
A731.08 to A731.15: Year (00 to 99)
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Address Status
. Related
. . after Status at Write
Name Function Settings — flags,
Words | Bits mode startup timing settings
change
A732 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 5 the power was turned ON five times power is
A734 before the startup time stored in words turned ON.
(CP1E A510 to A511.
N-type A732.00 to A732.07: Seconds (00 to
CPU 59)
Unit A732.08 to A732.15: Minutes (00 to
only) 59)

A733.00 to A733.07: Hour (00 to 23)
A733.08 to A733.15: Day of month (01
to 31)

A734.00 to A734.07: Month (01 to 12)
A734.08 to A734.15: Year (00 to 99)

A735 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 6 the power was turned ON six times power is
A737 before the startup time stored in words turned ON.
(CP1E A510 to A511.

N-type A735.00 to A735.07: Seconds (00 to

CPU 59)

Unit A735.08 to A735.15: Minutes (00 to

only) 59)

A736.00 to A736.07: Hour (00 to 23)
A736.08 to A736.15: Day of month (01
to 31)

A737.00 to A737.07: Month (01 to 12)
A737.08 to A737.15: Year (00 to 99)

A738 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 7 the power was turned ON seven times power is
A740 before the startup time stored in words turned ON.
(CP1E A510 to A511.

N-type A738.00 to A738.07: Seconds (00 to

CPU 59)

Unit A738.08 to A738.15: Minutes (00 to

only) 59)

A739.00 to A739.07: Hour (00 to 23)
A739.08 to A739.15: Day of month (01
to 31)

A740.00 to A740.07: Month (01 to 12)
A740.08 to A740.15: Year (00 to 99)

A741 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 8 the power was turned ON eight times power is
A743 before the startup time stored in words turned ON.
(CP1E A510 to A511.

N-type A741.00 to A741.07: Seconds (00 to

CPU 59)

Unit A741.08 to A741.15: Minutes (00 to

only) 59)

A742.00 to A742.07: Hour (00 to 23)
A742.08 to A742.15: Day of month (01
to 31)

A743.00 to A743.07: Month (01 to 12)
A743.08 to A743.15: Year (00 to 99)

A744 Power ON Clock Data | These words contain the time at which | See at left. Retained | Retained | Written when
to 9 the power was turned ON nine times power is
A746 before the startup time stored in words turned ON.
(CP1E A510 to A511.

N-type A744.00 to A744.07: Seconds (00 to

CPU 59)

Unit A744.08 to A744.15: Minutes (00 to

only) 59)

A745.00 to A745.07: Hour (00 to 23)
A745.08 to A745.15: Day of month (01
to 31)

A746.00 to A746.07: Month (01 to 12)
A746.08 to A746.15: Year (00 to 99)
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Address

Words

Bits

Name

Function

Settings

Status
after
mode

change

Status at
startup

Write
timing

Related
flags,
settings

A747
to
A749

(CP1E
N-type
CPU
Unit
only)

Power ON Clock Data
10

These words contain the time at which
the power was turned ON ten times
before the startup time stored in words
A510 to A511.

A747.00 to A747.07: Seconds (00 to
59)

A747.08 to A747.15: Minutes (00 to
59)

A748.00 to A748.07: Hour (00 to 23)
A748.08 to A748.15: Day of month (01
to 31)

A749.00 to A749.07: Month (01 to 12)
A749.08 to A749.15: Year (00 to 99)

See at left.

Retained

Retained

Written when
power is
turned ON.

A751.11

DM Backup Restore
Failed Flag

ON when DM backup data could not
be restored normally. If this flag turns
ON, data will not be restored from the
built-in EEPROM backup memory to
RAM.

Retained

Cleared

A751.14

DM Backup Save Flag

ON when A751.15 is turned ON to
start the saving operation. This flag
stays ON while data is being saved
and turns OFF when finished.

Retained

Cleared

A751.15

DM Backup Save
Start Bit

Saving the specified words from the
DM Area in RAM to the built-in
EEPROM backup memory is started
when this bit is turned ON.

This bit will not turn OFF automatically
even when saving the data has been
completed.

If this bit is turned ON and OFF while
the DM Backup Save Flag (A751.14)
is ON, it will be ignored and the data
will not be backed up again.

Note Select the Restore DO- from
backup memory Check Box and
set the number of DM Area
words to back up in the Number
of CH of DM for backup Box in
the PLC Setup before using this
bit.

ON: Start saving.

OFF: Execution nor-
mal or still in
progress.

Retained

Cleared
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A-2 Response Performance

A-2-1

A-26

I/0 Response Time

The I/O response time is the time it takes from when an input turns ON, the data is recognized by the
CPU Unit, and the ladder programs are executed, up to the time for the result to be output to an output
terminal.

The length of the I/O response time depends on the following conditions.
e Timing of Input Bit turning ON.
¢ The cycle time

® Minimum I/O Response Time
The 1/O response time is shortest when data is retrieved immediately before 1/O refresh of the CPU Unit.

The minimum I/O response time is calculated as follows:

Minimum 1/O response time = Input ON delay + Cycle time + Output ON delay

Note The input and output ON delays depend on the type of terminals used on the CPU Unit or the model number
of the Unit being used.

D :I/O refresh

=]
©
C
=1
@

' Input ON delay
(Status read to E
the CPU Unit.): '

i E | : Cycle time E Cycle time
. | | Instruction| | Instruction| | |
\ execution execution
' E' Output ON delay
Outputs: ;m
! Minimum 1/O .
Response Time :

® Maximum I/O Response Time

The 1/O response time is longest when data is retrieved immediately after I/O refresh period of the
CPU Unit.

The maximum 1I/O response time is calculated as follows:

Maximum 1/O response time = Input ON delay + (Cycle time x 2) + Output ON delay

[C] :1/O refresh

Inputs:

| Input ON delay
(Status read to ,
the CPU Unit.): . !

|
" Cycle time l i Cycle time

L 1

H Instruction Instruction Instruction

! execution execution execution

E | E Output ON delay
Outputs: \ ;ﬁ

Maximum 1/0O Response Time
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® Calculation Example

Conditions:

Appendices

Input ON delay: 1 ms (normal input 0.08 to 0.11 with input constant set to 0 ms)

Output ON delay: 0.1 ms (transistor output)

Cycle time: 20 ms

Minimum 1/O response time =1 ms + 20 ms + 0.1 ms = 21.1 ms

Maximum I/O response time =1 ms + (20 ms x 2) + 0.1 ms = 41.1 ms

I Input Constant Setting

Input constant setting can be set in the PLC Setup.

Increasing the input constants slowers the input response time and reduces the effects of chattering
and noise. Decreasing the input constants fasters the input response time and allows reception of
shorter input pulses (but the pulse width must be longer than the cycle time).

! | Input response time

J, Input response time

© Pulses shorter than the input

! ‘ ' response time are not received
Inputs ' Inputs
I 1/0 refresh I 1/0 refresh
CPU Unit CPU Unit
® PLC Setup
Name Description Setting Default
Input Constant Settings | Input Constants | 00 hex: 8 ms 00 hex (8 ms)
10 hex: No filter (0 ms)

12 hex
13 hex
14 hex
15 hex
16 hex
17 hex

:1ms
:2ms
:4ms
:8ms
16 ms
: 32 ms

Note The input constants of CP1W-40EDR/EDT/EDT1 are always 16ms regardless of the settings.
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A-2-2

A-28

Interrupt Response Time

® Interrupt Response Time for Input Interrupt Tasks

The interrupt response time for input interrupt tasks is the time taken from when a built-in input has
turned ON (or OFF) until the input interrupt task has actually been executed.

The length of the interrupt response time for input interrupt tasks depends on the total of the hard-
ware interrupt response time and software interrupt response time.

Item

Interrupt response time

Counter 0,1,2 interrupts

Counter 3,4,5 interrupts

Hardware interrupt

Upward differentiation: 50 ps

response time

Downward differentiation: 50
ys

Software interrupt

Minimum: 70 ps

Minimum: 120 us

Minimum: 150 ps

response time

Maximum: 160 ps + Wait
time*

Maximum: 230 ps + Wait
time*

Maximum: 670 ps + Wait
time*

* The wait time occurs when there is competition with other interrupts. As a guideline, the wait time will be 0 to

2ms.

Note Input interrupt tasks can be executed during execution of the user program, 1/O refresh, peripheral servicing,
or overseeing. (Even if an instruction is being executed, execution of the instruction will be stopped to exe-
cute the interrupt task.)
The interrupt response time is not affected by the above processing operations during which the interrupt

inputs turns ON.

Input interrupts, however, are not executed during execution of other interrupt tasks even if the input interrupt
conditions are satisfied. Instead, the input interrupts are executed after the current interrupt task has com-
pleted execution and the software interrupt response time has elapsed.

The interrupt response time of input interrupt tasks is calculated as follows:

Interrupt response time = Input ON delay + Software interrupt response time

Inputs:

(Interrupt signal
acknowledged.):

Interrupt task
execution:

Cyclic task execution (main
program):

1 _Input ON delay

1

_—e
‘Ready to acknowledge

Software interrupt response time

|

inext interrupt signal

i Interrupt response
| time for input
| interrupt task

—

Ladder program !
execution time

Return time
from input
interrupt task

—

The time from when execution of the input interrupt task is completed until

execution of the cyclic task is resumed is 24 pus.
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@ Interrupt Response Time for Scheduled Interrupt Tasks

The interrupt response time for scheduled interrupt tasks is the time taken from after the scheduled
time specified by the MSKS instruction has elapsed until the interrupt task has actually been exe-
cuted.

The length of the interrupt response time for scheduled interrupt tasks is 0.1 ms max.
There is also an error of 10 ps in the time to the first scheduled interrupt (1.0 ms min.).

Note Scheduled interrupt tasks can be executed during execution of the ladder program (even while an instruction
is being executed by stopping the execution of an instruction), I/O refresh, peripheral servicing, or overseeing.
The processing operation in which the scheduled interrupt occurs does not affect the interrupt processing
time.
Scheduled interrupts, however, are not executed during execution of other interrupt tasks even if the interrupt
conditions are satisfied. Instead, the interrupts are executed in order of priority after the current interrupt task
has completed execution and the software interrupt response time has elapsed.As a guideline, the wait time
will be 0 to 2ms.

Scheduled interrupt time

|

Internal timer: i_l i—l |—| m

. Software interrupt response time
Scheduled : P

interrupt task: : | | : | | ' | |

souewIouad asuodsay z-v

|E| Precautions for Correct Use

The scheduled task will not be executed while the CPU Unit suspends operation for online editing.

A-2-3  Serial PLC Link Response Performance

The response times for CPU Units connected via a Serial PLC Link (polling unit to polled unit or polled
unit to polling unit) can be calculated as shown below.

Note A PT cannot be used in the Serial PLC Link.

e Maximum 1I/O response time (not including hardware delay) =

Polling unit cycle time + Communications cycle time + Polled unit cycle time + 4 ms
e Minimum 1/O response time (not including hardware delay) =

Polled unit communications time + 0.8 ms

@oueWIOUBd 8suodsey MulT O1d [eles  €-2-v

Number of participat- | The number of polled units to which links have been established within the
ing polled unit nodes | maximum unit number set in the polling unit.
Number of non- The number of polled units not participating in the links within the maximum unit
participating polled number set in the polling unit.
unit nodes
Communicationscycle | Polled unit communications time x Number of participating polled unit nodes +
time (ms) 10 x Number of non-participating polled unit nodes + 20 x Number of polled unit
nodes
Polled unit e Communications time set to Standard:
communications 0.4 + 0.286 x [(No. of polled units + 1) x No. of link words x 2 + 12]
time (ms) » Communications time set to Fast:
0.4 + 0.0955 x [(No. of polled units + 1) x No. of link words x 2 + 12]
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A-3 PLC Operation for Power
Interruptions

I Overview of Operation for Power Interruptions

® Power Supply Voltage Drop

If the power supply voltage falls below the specified value (85% of rated voltage) while the CPU Unit
is in RUN or MONITOR mode, operation will be stopped and all outputs will be turned OFF.

® Detection of Momentary Power Interruptions

The system will continue to run if the momentary power interruption lasts less than 10 ms (2ms for
DC power supply). If power is interruped for longer than 10 ms (2ms for DC power supply), a
momentary power interruption will be detected or undetected. If the momentary power interruption is
detected, the CPU Unit will be stopped and outputs will be turned OFF.

Below 85% of rated voltage

1 10ms )
T » Time

0: Oto 10 ms max.
i (0 to 2ms max. for
| DC power supply) '
+——>
| Momentary power '
 interruption not detected !
| Operation continues )

10 ms min.

Supply \
2ms min. for DC power supply)

voltage

o

Supply E

voltage .
Operation will continue or stop
depending on whether a

momentary power interruption
is detected.

® Automatic Recovery

Operation is automatically restarted when the power supply voltage is restored.
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I Power OFF Timing Chart

Operation always stopped at this point

Power supply ~ T=———----- v
voltage: 85% i '

Holding time for 5 V internal !
power supply after power OFF !

detection: 1 ms

Power OFF detection

< »
< »>

Power OFF Detection Time

AC: 10ms !
DC: 2ms

Power OFF
detected signal

Program execution
status

CPU Unit reset signal

Power OFF Detection Time:  The time from when the power supply voltage drops to 85% or less the rated voltage until the
power interruption is detected.

Stop

Cyclic task or interrupt task |

suondnuiaju] 1oemod Joy uonesado 91d -V

Power Holding Time: The maximum amount of time (fixed at 1 ms) that 5 V will be held internally after power shuts
OFF.

® Description of Operation

The power interruption will be detected if the 100 to 240 VAC power supply falls below 85% of the
minimum rated voltage for the power OFF detection time (10 ms minimum for AC power supply and
2ms minimum for DC power supply, not fixed).

The CPU reset signal will turn ON and the CPU Unit will be reset immediately.

I Instruction Execution for Power Interruptions

The power OFF detection time of CP1E CPU Units is 10 ms minimum for AC power supply and 2ms
minimum for DC power supply. If the power interruption is detected when operating in RUN or MONI-
TOR mode, the instruction currently being executed will be stopped and then the CPU Unit will be reset.

I Malfunction Countermeasures

If only a couple of Expansion I/O Units or Expansion Units are connected to the CPU Unit resulting in a
light power supply circuit load and a small current consumption, the time required by the CPU Unit to
detect a power interruption will be longer. For this reason, inputs may be incorrectly identified as being
OFF if external power supply used for an input turns OFF before the power interruption is detected. If
an external NC contact input is used or the ladder program counts the number of ON to OFF transitions,
a malfunction may occur if the external power supply turns OFF.
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Power supply _— Power OFF detected
voltage: 85% \4
1
> i
Power OFF Power OFF detection time |
detected singal AC: 10 ms min i

DC: 2 ms min.

Program execution ) .
status Cyclic task or interrupt task

1
|
1
!
1
CPU reset signal 1
1
1
|
1
1
!
1

External power supply |
input

Input signal to CP1E @

If the external power supply input turns
OFF before the power interruption is
detected, the CPU Unit will read the
input as being OFF

The following diagram shows an example countermeasure for this situation.
e Wiring

Emergency stop input

100 VAC

External power
supply input
[L1]2]|  |com[o.0o]o.01]

CP1E

e Ladder Program

External power supply
input (Enables

Emergency
stop input Emergency stop €mergency stop output.) Emergency
0.00 release input 0.01 stop output
|
| I I
Emergency

stop output
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