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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or
damage to property.

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

AWARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury. Additionally, there may be severe property damage.

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

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers to
an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PLC” means Programmable Controller. “PC” is used, however, in some CX-Pro-
grammer displays to mean Programmable Controller.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
Trademarks

Windows is a registered trademark of Microsoft Corporation in the United States and other countries.
SYSMAC is a registered trademark of OMRON’s Programmable Controllers.
Other brand and product names are trademarks or registered trademarks of their respective owners.

© OMRON, 2007

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written
permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
OMRON is constantly striving to improve its high-quality products, the information contained in this manual is sub-
ject to change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless,
OMRON assumes no responsibility for errors or omissions. Neither is any liability assumed for damages resulting
from the use of the information contained in this publication.
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About this Manual:

This manual describes installation and operation of the CP-series Programmable Controllers (PLCs)
and includes the sections described below. The CP Series provides advanced package-type PLCs
based on OMRON's advanced control technologies and vast experience in automated control.

Please read this manual carefully and be sure you understand the information provided before
attempting to install or operate a CP-series PLC. Be sure to read the precautions provided in the fol-
lowing section.

This manual is intended for first-time users of the SYSMAC CP series. The basic use of the series is
explained based on SYSMAC CP1L.

Circuit configurations, wiring methods, and programs provided in this manual are given strictly as
examples. When constructing an actual system, check the specifications, performance, and safety of
each component by referring to the respective manuals.

Ladder programs in this manual are provided strictly as examples. When designing the actual circuits,
take adequate safety measures.

Precautions provide general precautions for using the Programmable Controller and related devices.
Section 1 introduces the types of CP1L, as well the part names.
Section 2 explains how to construct a CP1L system, using a shutter control system as an example.

Section 3 explains the how to install CP1L onto a DIN track, how to wire power supply and I/O lines,
and how to test operation.

Section 4 explains the basic functions of CX-Programmer creating the ladder program for the shutter
control system.

Section 5 describes how to transfer and debug programs.

The Appendices provide channel/relay numbers, instructions, inner workings of CP1L, and CP1L pro-
gramming examples.



Related Manuals

The following manuals are used for the CP-series CPU Units. Refer to these manuals as required.

Cat. No. Manual name Description
W462 SYSMAC CP Series CP1L Explains the system configuration, installation, wir-
CPU Unit User’s Manual ing, 1/0O allocation, pulse/counter functions, and

expansion unit connections in details. Also provides
information on errors, troubleshooting, mainte-
nance, and inspection.

W451 SYSMAC CP Series Provides the following information on the CP
CP1H/CP1L CPU Unit Pro- Series:

gramming Manual * Programming instructions

* Programming methods

* Tasks

* File memory

* Functions

Use this manual together with the CP1H Program-
mable Controllers Operation Manual (W450).

W446 SYSMAC CX-Programmer Provides information on installing and operating the
Operation Manual CX-Programmer for all functions except for function
blocks.




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

B 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.

B 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.



Application Considerations

B 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:

» Outdoor 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.

« 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.

B PROGRAMMABLE PRODUCTS

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



Disclaimers

B 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.

B DIMENSIONS AND WEIGHTS

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

B 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.

B 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.



PRECAUTIONS

This section provides general precautions for using the CP-series Programmable Controllers (PLCs)
and related devices.

The information contained in this section is important for the safe and reliable application of
Programmable Controllers. You must read this section and understand the information contained
before attempting to set up or operate a PLC system.

1 Intended Audience . . .. ... ... 10
2 General Precautions. . ......... .. .. ... 10
3 Safety Precautions . .. ... ... . .. 10
4 Application Precautions .. ........ ... .. . ... 10



Intended Audience

1 Intended Audience

This manual is intended for the following personnel, who must also have
knowledge of electrical systems (an electrical engineer or the equivalent).
» Personnel in charge of installing FA systems.
» Personnel in charge of designing FA systems.
» Personnel in charge of managing FA systems and facilities.

2 General Precautions

The user must operate the product according to the performance
specifications described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment,
amusement machines, safety equipment, and other systems, machines, and
equipment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating the Unit. Be
sure to read this manual before attempting to use the Unit and keep this
manual close at hand for reference during operation.

AWARNING It is extremely important that a PLC and all PLC Units be used for the
specified purpose and under the specified conditions, especially in
applications that can directly or indirectly affect human life. You must consult
with your OMRON representative before applying a PLC System to the
above-mentioned applications.

3 Safety Precautions

&Caution When power is ON or has just been turned OFF, do not touch the power
supply, 1/0 terminals, or the surrounding areas. Doing so may result in burns.
After turning the power OFF, wait for the unit to cool down sufficiently before
touching it.

&Caution Secure the AC power supply line to the terminal block with a 0.5N-m of
torque. Loosening the screw may result in a fire or malfunction.

ACaution Before starting online editing, confirm that the extension of cycle time will
have no adverse effects. Otherwise, input signals may not be read.

4 Application Precautions

&Caution Confirm that the facility will not be affected by changing to MONITOR or RUN
mode.

10



SECTION 1
CP1L Overview

This section introduces the types of CP1L, as well the part names
used during operation.

1-1 CP1L Models 12

1-2 Part Names and FUNCtioNS .........ccooueiieiieiieeeeeeeeeeeee 14
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CP1L Overview

1-1 CP1L Models

CP1L programmable controller is a PLC package type, available with 14, 20, 30, or 40 I/O points.

For application examples that use CP1L, refer to appendix A-4 CP1L Programming Examples.

W 14-point I/0 Units (CP1L-L14D0O-0)
* CPU unit has 8 input points and 6 output points.
» CP-series expansion I/O units can be used to add I/O points, up to a total of
54 1/0 points.

PERIPHERAL

BATTERY

B 20-point 1/0 Units (CP1L-L20DO-0)
* CPU unit has 12 input points and 8 output points.
» CP-series expansion I/O units can be used to add I/O points, up to a total of
60 1/O points.

PERIPHERAL

BATTERY

SYSMAC CP1L Getting Started Guide



1-1 CP1L Models |

B 30-point I/0O Units (CP1L-M30D0O-0O)

* CPU unit has 18 input points and 12 output points.
» CP-series expansion I/O units can be used to add I/O points, up to a total of 150

MOIAIBAQ TLdD H
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W 40-point I/0 Units (CP1L-M40D0O-0O)
* CPU unit has 24 input points and 16 output points.
» CP-series expansion I/O units can be used to add I/O points, up to a total of 160

I/0O points.
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‘ 1-2 Part Names and Functions

1-2 Part Names and Functions

This section describes the part names and functions, using the 14-point I/O unit as an example.

MBINIBAQ T1.dD
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W 14-point I/0 Unit

%7 S O

(1)

(4)

®)

NG Tcom [coM [COM [coM | o84J NC [
N

2 ) &)

ebé

Memory cassette slot

Used to attach a memory cassette (15). Memory cassettes can be used to
store backups for CP1L programs, parameters, and data memory. They also
allow you to copy data to other CP1L units without using a programming tool
(software).

Peripheral USB port
Used for connection to a computer. Computers can be used for programming
and monitoring.

Analog adjuster

Rotate to adjust the value for auxiliary area A642CH to within the 0 to 255
range. Use to change timer and counter settings without using a programming
tool (software).

External analog settings input connector

Takes an external input between 0 and 10V, and changes the value for
auxiliary area A643CH to a value between 0 and 256. This input is not
isolated.

DIP switches

Used for settings such as write-permission on user memory, automatic
transfers from memory cassettes, and tool bus use.

For details, refer to 2-1 Part Names and Functions of CP Series CP1L CPU
Unit User's Manual (W462).

Battery
Maintains the internal clock and RAM contents while the power supply is OFF.

SYSMAC CP1L Getting Started Guide



1-2 Part Names and Functions |

(7)

(13)

Operation indicators
Indicates the operating status of CP1L. Indicated statuses include power
status, operating mode, errors, and peripheral USB communication status.

Power supply, ground, and input terminal block
Used to connect the power supply line, ground line, and input lines.

Input indicators
Lit when the corresponding input terminal contact is ON.

Option board slot

Used to install an RS-232C option board (16) or an RS-422A/485 option
board (17).

14/20-point1/O units may have 1 serial communication option board installed.
30/40-point I/O units may have up to 2 serial communication option boards
installed.

Expansion I/O unit connector

Used to connect CP-series expansion I/O units and expansion units. 14/20-
point I/O units may have 1 expansion unit connected. 30/40-point I/O units
may have up to 3 expansion units connected.

Output indicators
Lit when the corresponding output terminal contact is ON.

External power supply and output terminal block
« External power supply terminal:

Units that use AC power supply have a 24VDC external power supply terminal
with @ maximum capacity of 300mA.This can be used as a service power

supply for input devices.
* Output terminals: Used to connect output lines.

(14) DIN track mounting pin

Used for mounting unit to a DIN track.

(15) Memory cassette (optional)

Used to store data from the built-in flash memory. Insert into memory cassette

slot (1).

(16) RS-232C option board

Insert into option board slot (10).

(17) RS-422A/485 option board

Insert into option board slot (10).

SYSMAC CP1L Getting Started Guide
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‘ 1-2 Part Names and Functions

®|ndicator Statuses

This section describes the operating statuses of CP1L as displayed by the
operation indicators.

Q
[
P%FR ﬂj%§®®®®®®@
RUN S
ERR/ALM ]
INH PERIPHERAL
- BATTERY
PRPHL |
H l
BKUP
POWER Lit Power is ON.
(ErEa) Notlit | Power is OFF.
RUN Lit CP1L is executing a program in either RUN or MONITOR mode.
(Green) Not lit | Operation is stopped in PROGRAM mode, or stopped due to a fatal error.
ERR/ALM Lit A fatal error (including FALS execution) or a hardware error (WDT error)
(Red) has occurred.
CP1L operation will stop, and all outputs will be turned OFF.
Blinking | A non-fatal error (including FAL execution) has occurred.
CP1L operation will continue.
Not lit | Operation normal.
INH Lit The output OFF bit (A500.15) has turned ON.
(Yellow) All outputs will be turned OFF.
Not lit | Operation normal.
PRPHL Blinking | Communication (either sending or receiving) is active on the peripheral
(Yellow) USB port.
Not lit | Any other state.
BKUP Lit  User program, parameter, or data memory is being written to or read
(Yellow) from the built-in flash memory (backup memory).
* User program, parameter, data memory, DM defaults, or comment
memory is being written to or read from the memory cassette.
 User programs, parameters, and data memory are being restored
following a PLC power-on.
Note: Do not turn the PLC power supply OFF while this indicator is lit.
Not lit | Any other state.

SYSMAC CP1L Getting Started Guide




SECTION 2

Designing Systems

This section explains how to construct a CP1L system, using a
shutter control system as an example.

All subsequent sections are written based on the sample program
used in this section.

2-1 Organization of this Manual .............ccccooiiiiiiiiiiii 18
2-2 About the Shutter Control System ...........ccccoveiiiiiiiineneenee 20
2-2-1 OPEratioN.......c.ueeeee it 20
2-2-2 System COMPONENTS .....cooeeveiiiiiiiiiiiiiiieeeee e, 21
2-3 1/O Allocation for the Shutter Control System ...................... 22

2-4 Example Ladder Program ...........cccceeeeiiieeiiiiieeieieeeeieines 24



P4 Designing Systems

2-1 Organization of this Manual

Sections 2 through 5 of this manual explain the construction process of a CP1L system, from design to
operation, using a shutter control system as an example. Section contents are as follows:

Section 2: Workflow from design to operation, shutter control system
specifications, components, and I/O allocation.

Section 3: CP1L installation, component wiring, and power testing.
Section 4: Connecting CP1L to a computer, and creating ladder programs.

Section 5: Setting PLC clock and PLC operation mode, transferring data from
computer to CP1L, operation, adjustment, and debugging.

swajsAg bBuiubisag H
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Note Circuit configurations, wiring methods, and programs provided in this manual
are given strictly as examples. When constructing an actual system, check the
specifications, performance, and safety of each component by referring to the
respective manuals.

18 SYSMAC CP1L Getting Started Guide



2-1 Organization of this Manual |.

®\\orkflow from Design to Operation

The workflow for constructing a CP1L shutter control system is shown below. For details, refer
to the respective sections of the manual.

Refer to 2-3 I/0O Allocation for the Shutter Control

I/0 allocation System.

- Allocate relay numbers
to sensors and switches

I

Preparing the equipment
- Equipment preparation
- Wire power supply and ground
- Wire 1/0O devices

I

Supplying power to CP1L
- Test PLC operation

I

Preparing to write program
- Install USB driver onto computer
- Connecting CP1L to a computer

:

— Refer to 4-2 Creating a Ladder Program, 4-3 Using
Writing programs CX-Programmer, 4-5 Inputting Programs, 4-6 Saving/
- Enter ladder programs
in CX-Programmer Loading Programs, and 4-7 Editing Programs.

- Compile

- Save
- Edit
Going online with CP1L
and the computer
- Set the CP1L clock

- Switch to PROGRAM mode.
- Transfer the program

:

Online debugging

- Monitor power
- Force-set/force-reset commands
- Online Editing

I

Production run

Refer to 3-2 Mounting onto DIN Tracks and 3-3
Wiring Devices.

Refer to 3-4 Power Testing CP1L.

Refer to 4-1 Preparing for Programming.

Refer to 5-1 Going Online.

Refer to 5-2 Adjusting/Debugging Online.

Refer to 5-1 Going Online.

SYSMAC CP1L Getting Started Guide | 19
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. ‘ 2-2 About the Shutter Control System

2-2 About the Shutter Control System

This section defines the operation and components of a shutter control system.

2 2-2-1 Operation
This section defines the operation of a shutter control system.

swajsAg bBuiubisag
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A car approaches the shutter.

* When a sensor detects 3 headlight flashes within 5 seconds, the shutter
opens.

» The shutter can also be opened, closed, and stopped with buttons.

* When a sensor detects full car entrance into the garage, the shutter closes.
* When pulling the car out of the garage, use the buttons to operate the shutter.

20  SYSMAC CP1L Getting Started Guide



2-2 About the Shutter Control System |.

2-2-2 System Components
This section defines components to be used in the shutter control system. The
following components are to be used.

oPLC

®Equipment and Software for Programming

®|nputs

®Outputs

MO2

LS2 -

CP1L (14-point I/O unit with AC power supply)

CX-Programmer
Computer
USB cable (A-B)

swe)sAg Buiubisag H

Shutter OPEN button : PB1

Shutter STOP button : PB2

Shutter CLOSE button : PB3

Car detection sensor : SEN1

Headlight detection sensor : SEN2

Limit switch, turned ON when shutter is fully open : LS1
Limit switch, turned ON when shutter is fully closed : LS2

Contact for activating the shutter escalation motor : MO1
Contact for activating the shutter de-escalation motor : MO2

\

/

LS L —
/

MO1 I & Iy
AN
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. ‘ 2-3 1/0O Allocation for the Shutter Control System

2-3 1/O Allocation for the Shutter Control System

I/0O relays on CP1L are allocated to contacts as defined by following.

nee
)
)
Q
3,
a
2]
<
24
[©)
3
(72}
®Qutputs

Device Contact Address
OPEN button PB1 0.00
STOP button PB2 0.01
CLOSE button PB3 0.02
Car detection SEN1 0.03
sensor
Light detection SEN2 0.04
sensor
Upper limit LS LS1 0.05
Lower limit LS LS2 0.06

Device Contact Address

Escalation motor MO1 100.00
De-escalation motor | MO2 100.01

LS1(0.05) \EO

MO1(100.00)

MO2(100.01)

Lsz(o.oa)—/ao

~—_
]

L

/

A5

SEN2(0.04)

SEN1(0.03)
PB1(0.00)
PB2(0.01)
PB3(0.02)

/== )\
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2-3 1/0O Allocation for the Shutter Control System |.

®1/0O Allocation on CP1L with 14-point I/O

8 inputs

Input Area 0 CH (0.00~0.07) N

Allocate
Output Area 100 CH (100.00~100.05)

6 outputs
— —— —~
15 14 13 12 11 10 09 \8 07 06|05104|03|02|01 00
\|—|—| Input area : 8 inputs

100 CH I I I I I I I I I I
\—‘—1 Used as work area IJ—‘* \—H Output area : 6 outputs |J
—

_/

0CH

Allocate

On 14-point I/O units, 8 inputs, from 0.00 to 0.07 (bits 00 to 07 on OCH), are

allocated to the input terminal block.

Also, 6 output relays, from 100.00 to 100.05 (bits 00 to 05 on 100CH), are

allocated to the output terminal block.

Unused upper bits on the input channel (bits 08 to 15) cannot be used as a work
area. Unused upper bits on the output channel (bits 06 to 15) , however, can be

used.

SYSMAC CP1L Getting Started Guide
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. ‘ 2-4 Example Ladder Program

2-4 Example Ladder Program

An example ladder program for the shutter control system is shown below. Program creation is explained
in SECTION 4.

0.04 TO000 W0.00
| | |
Light detection Timer Work area
sensor
W0.00
| L
|
Work area
W0.00
I I TIM
Work area 0000 [Timer
#50
0.04
I CNT
Light detection sensor 0000 |Counter
T0000 #3
[
I
Timer
C0000
| L
Counter
A200.|11

P_First_Cycle First cycle flag

C0000 0.01 0.05 100.01 100.00
I Il/1 Il/\ Il/\
[ [ I I
Counter STOP button  Upper De-escalation Escalation
limit LS motor motor
0.00

|1
OPEN button

100.00
|
Escalation
motor
0.02 0.01 0.06 100.00 100.01
[ [ [
CLOSE button STOP button  Lower Escalation De-escalation
100.01 limit LS motor motor
|
[

De-escalation
motor
0.03

Car detection sensor

SYSMAC CP1L Getting Started Guide



SECTION 3
Mounting and Wiring

This section explains how to install CP1L onto a DIN track, how to
wire power supply and I/O lines, and how to test operation.

3-1 Installation NOteS .........ccoiiiiiii s 26
3-2 Mounting onto DIN Tracks ..........cceeeiiiiiiiiiiiiiiiiiiies 29
3-3 WiriNG DeVICES ......eviiiiiiiiiiiie e 30
3-3-1 Connecting Power Supply and Ground Lines ................ 30
3-3-2 Connecting /O LINES ......ccceoiiiiiiiiiiiiiieeeeeeee e 31

3-4 Power Testing CPAL ... 33
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%Y Mounting and Wiring

3-1 Installation Notes

For improved reliability and maximized functionality, take the following factors into consideration when
installing a CP1L system.

M Installation Location

Do not install in the following locations:

* Locations subject to ambient temperature lower than 0°C or higher than
55°C.

» Locations subject to dramatic temperature changes, causing possible
condensation.

* Locations subject to relative humidity lower than 10%RH or higher than
90%RH.

* Locations subject to corrosive or flammable gases.

+ Locations subject to excessive dust, salt, or metal powder.

» Locations subject to shock or vibration.

» Locations exposed to direct sunlight.

+ Locations subject to water, oil, or chemical reagent splashes.

Shield the system sufficiently when installing in the following locations:
+ Locations subject to static electricity and other forms of noise.

+ Locations subject to strong electromagnetic fields.

» Locations subject to possible radioactive exposure.

* Locations in close proximity to close to power lines.

M Installation into Cabinets and Control Panels
When installing CP1L into a cabinet or control panel, ensure adequate
environment resistance, as well as sufficient accessibility for operation and
maintenance.

® Temperature Control

The ambient operating temperature for CP1L is 0 to 55°C. The following

precautions apply.

* Provide adequate space for air flow.

» Do not install above equipment, which generates significant heat (i.e. heaters,
transformers, high-capacity resistors).

« If the ambient temperature is to exceed 55°C, install a cooling fan or air
conditioner.

SYSMAC CP1L Getting Started Guide
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==J®

CP1L

[ e

(1) Control panel
(2) Fan

(3) Louver

® Accessibility for Operation and Maintenance

» For safety during operation and maintenance, separate the unit as far as
possible from high-voltage equipment and power machinery.

» For ease of operation, mount the unit onto the control panel at a height of
1,000 to 1,600mm.

ACaution When power is ON or has just been turned OFF, do not touch the power supply,
I/O terminals, or the surrounding areas. Doing so may result in burns.
After turning the power OFF, wait for the unit to cool down sufficiently before
touching it.

®Improving Noise Resistance

* Avoid installing into a cabinet, which also has high-voltage equipment
installed.
» Secure at a distance of 200mm or more from power lines.

/— Power Line

200mm min.‘

200mm min.

* Properly ground the mounting plate between the unit and the mounting
surface.

SYSMAC CP1L Getting Started Guide
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®Mounting
For heat dissipation, mount CP1L in the orientation shown below.

BF

Covug,
R
Covuoe

W External Dimensions

Bulipn pue Bununoy H

110 100 90
Model W1 w2
CP1L-L14DO-O0 86 76
CP1L-L20DO-O0 86 76
CP1L-L30DO-O 130 120
CP1L-L40DO-O0 150 140

B DIN Track
Secure the DIN track onto the control panel, using at least 3 screws.
» Use M4 screws at intervals of 210mm (6 holes) or less. Screw torque is
1.2N'm.

For details on installing CP1L, refer to SECTION 3 Installation and Wiring of CP
Series CP1L CPU Unit User’s Manual (W462).
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3-2 Mounting onto DIN Tracks

This section explains how to mount CP1L onto a DIN track.

1. Pull out the DIN track mounting pin (1).

Buuipn pue Buunoly H
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3-3 Wiring Devices

This section explains how to wire CP1L (14-point I/O unit with AC power supply).

B Protective Label
Wire scraps may be scattered during wiring. To prevent them from entering the
unit, leave the protective label (adhered on the top surface of the unit) on until
wiring is done.
When wiring is complete, remove the label to ensure proper heat dissipation.

3-3-1 Connecting Power Supply and Ground Lines

This section explains how to wire the power and ground lines.

B Units with AC Power Supply

Power and ground terminals (A) are located near the top of CP1L.

Bulipn pue Bununoy H

PERIPHERAL

BATTERY

|A

----------------------------

N S H H
’: L1 [LZN;‘coml 01 ‘ 03‘ 05 ’ 07 ’NC | NC| : 1 :
aesebanel ' 6.2mm max. .

:A;:@;Fo‘oz‘o4‘oa‘Nc|Nc| : y :

(1) Power supply terminal
Supply 100 to 240VAC voltage at 50/60Hz.
The acceptable supply voltage range is 85 to 264VAC.

» Use separate circuits for the power supply circuit and the motor circuit, in
order to prevent voltage drops due to starting currents and inrush currents
from other equipment.

+ Use a twisted-pair of power supply cables to prevent noise from the power
supply line. Adding a 1:1 isolating transformer will further reduce electrical
noise.
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(4)

In consideration of voltage drops and allowable current, use the thickest
electrical wire possible.

LG

LG is a functional ground terminal (noise-filtered neutral terminal). To
resolve errors and electrical shocks caused by noise, short the LG and GR
terminals for a class D grounding (ground resistance of 100 Q or less).

GR

GR is a protective ground terminal. To prevent electrical shocks, use a
dedicated ground line (2mm2 or thicker) for a class D grounding (ground
resistance of 100 Q or less).

To prevent electrical shocks and noise, always ground the terminal with
class D grounding (ground resistance of 100 Q or less).

If the power supply has a grounded phase, connect the grounded phase to
the L2/N terminal.

Do not share the ground line with other equipment, or connect it to building
structure beams. The results may be unfavorable.

Recommended crimp terminal
When wiring the AC power supply, use ring-type crimp terminals to prevent
unintended disconnection.

AWARNING Secure the AC power supply line to the terminal block with 0.5N-m of torque.
Loosening the screw may result in a fire or malfunction.

3-3-2 Connecting I/O Lines

W 14-point 1/0O Units

CP1L has input terminals located at the top, and output terminals located at the
bottom.

PERIPHERAL

BATTERY

(1)
(2)

Input terminal

Output terminal

SYSMAC CP1L Getting Started Guide
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. ‘ 3-3 Wiring Devices

®\VNiring Inputs
1. Wire the inputs as shown, while referring to 2-3 I/O Allocation for the
Shutter Control System.

PB2 SEN1 LSt
(001) (003) (005)

1]

i1 ‘H \ \

L1 |L2n|com| of NG | NC
A oo | 02| o] 0|Nne|NC

juil

PB1 PB3 SEN2 LS2
(000) (002) (0.04) (0.06)

®\Viring Outputs
1. Wire the outputs as shown, while referring to 2-3 I/O Allocation for the
Shutter Control System.

MO1 MO2
(100.00) (100 01)

com|comMm|com|coM| 05 | NC

For details on wiring, refer to 3-5-4 I/O Wiring for CPU Units with 14 I/O Points
of CP Series CP1L CPU Unit User’s Manual (W462).
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3-4 Power Testing CP1L

After wiring CP1L, perform a power test.

® Turning Power ON
Supply power to CP1L, and then check the status with the indicators.

1. Turn the power OFF for all components (escalation motor,
de-escalation motor, etc.).

Turn the power ON for CP1L.
. Wait 2 seconds for the CP1L to initialize.

4. Check the indicators on CP1L. If [POWER] and [RUN] are lit, CP1L is
operating normally.

SEN

IT @l
POWER ' %
&N
RUN s
ERR/ALM
m| |
INH PERIPHERAL —_

I SRR /(e T o e Ta ]
PRPHL | ] SRRE
[ l TEEEEE
BKUP ~ o

Note When CP1L is turned ON, it will go into RUN mode automatically.

5. Turn the power OFF for CP1L.

SYSMAC CP1L Getting Started Guide
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Il (34 Power Testing cPiL

Note Battery
+ Using a battery

The battery maintains the internal clock and retained regions of I/O memory
while the power supply is OFF.

If no battery is installed, or if the installed battery is running low, the internal
clock will stop, and data in the retained regions of /O memory will be lost.
Data such as user programs and PLC system settings are not lost even when
the power is OFF and no battery is installed.

For details on replacing the battery, refer to 70-2 Replacing User-servicable
Parts of CP Series CP1L CPU Unit User’s Manual (W462).

Battery-free operation

If there is no need to reference the PLC clock and RAM data, CP1L can be
used without a battery (battery-free operation).

For details, refer to 6-5 Battery-free Operation of CP Series CP1L CPU Unit
User’s Manual (W462).
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SECTION 4
Creating Programs

In this section, the steps for creating ladder programs essential to
CP1L operation will be shown, using CX-Programmer. In creating
the ladder program for the shutter control system, the basic
functions of CX-Programmer will be explained.

4-1 Preparing for Programming.........ccccoeiiiiiieeiiiiiiiee e 36
4-1-1 What is CX-Programmer? .......ccccooieeiiiiiiiieeeiiiieeeees 36
4-1-2 Connecting to a Computer

and Installing the USB Driver............ccccocoiviieeeeeeeeeeennn. 37

4-2 Creating Ladder Programs ..........ccccccvvvieiiiieiiiiieeeeeeeeeeeeeeen 42
4-2-1 Operation........oooveiiiiiiiiccceeee e 42
4-2-2 Ladder Program............cceeeeeeioiiiiiniiiiiiieeieeeeee e 44

4-3 Using CX-Programmer............cccooiiiiiiicciiiiiiiiieeeeeeeeeeaaaee e 45
4-3-1 Starting CX-Programmer ...........cccccovirieeeiieieeeeeeeeeeeeennns 45
4-3-2 Operation SCrEENS........cuiiiiieieeeiiieiieieiie e e e 46

4-4 Using the Help ..o 48

4-5 Inputting Programs ..........ccoeeeiiiiiiiiiicciieieeeee e 51
4-5-1 Creating New Projects.........ccceeeeeeiiiiiiiiiiiiiiiieeeeee e, 51
4-5-2 Inputting Contacts............ceeviiiiiiiiiiiiiiiiee e 54
4-5-3 Inputting Output COIlS .....coerveeeriiiiiiiiieeee e, 57
4-5-4 Inputting TIMErS ......ovvvmmieiiiieie e 59
4-5-5 Inputting CoUNtErs ........ccooiiiiiiiiiiiiiieeeee e 61
4-5-6 Inputting Auxiliary Areas..........cccovvieieeeiiiiiieee e 64
4-5-7 Inputting Differentiated Up Contacts.........ccccccccceeeeennnnns 66
4-5-8 END InStruction ..........c..coooiiiiiiiiiiiiieeeee e 67

4-6 Saving/Loading Programs ...........cccceeriiieiiiie i 68
4-6-1 Compiling Programs ............cccoueeeeiiiiiiiieeiiiiiiee e 68
4-6-2 Saving Programs ..........ccceeeeeeeeeeiieiieiiiiiiiieeeeeeeeeeeeeeaeaanns 69
4-6-3 Loading Programs ..........ccccceeoiiiiiiiiiiiiiiiiieeeeeeee e 70

4-7 Editing Programs ...........ccoooiiiiiiiieiiiiiiieeee e 71
4-7-1 Editing I/O COMMENIES ...oooiiiiiiiiieiiiiiiiee e 71
4-7-2 Inputting Rung Comments..........cooooiiiiiiiiiiiiiniieeeeeeee 72

4-7-3 Editing RUNGS ....ooiiiiiiiiiiie e 73



swelbo.id bunesin E

36

4

Creating Programs

4-1 Preparing for Programming

This section explains the necessary preparations, such as connecting CP1L to a computer and installing
the USB driver, in order to begin creating ladder programs.

4-1-1 What is CX-Programmer?

CX-Programmer is a programming tool (software) for creating the ladder
programs that are to be executed by CP1L.

In addition to programming functions, it also offers other useful functions for CP1L
setup and operation, such as debugging programs, address and values display,
PLC setup and monitoring; and remote programming and monitoring via the
network.

CX-Programmer can be run on computers running Windows 98 SE, Me, NT 4.0
(SP6a), 2000 (SP3 or later), or XP.

For details on installing CX-Programmer, refer to 1-1 Installation of CX-
Programmer of CX-Programmer Introduction Guide (R132).

For details on using CX-Programmer, refer to CX-Programmer Operation Manual
(W446).

SYSMAC CP1L Getting Started Guide
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4-1-2 Connecting to a Computer and Installing the USB Driver
To use CX-Programmer, you must connect CP1L to a computer, which has CX-
Programmer installed. This section explains how to connect CP1L to a computer.
The computer to be connected to must have CX-Programmer Ver.7.1 or later
installed.
You will also need a USB cable to connect CP1L to the computer.
Furthermore, a USB driver must be installed for CP1L to be recognized by the
computer.

®ltems Required for Connection

Operating system Windows 98, Me, 2000, or XP

Software CX-One (i.e. CX-Programmer)

USB driver Included with software

USB cable USB 1.1 (or 2.0) cable (A-B), 5m or shorter

®Restrictions on USB Connections

Due to limitations of the USB specifications, the following restrictions apply when

connecting CP1L to a computer.

* Only 1 CP1L can be connected to a computer at any given time. You cannot
connect multiple CP1Ls simultaneously.

» Do not disconnect the USB cable while the system is online. Before
disconnecting the USB cable, switch the application to offline status. If the USB
cable is disconnected while online, the following will occur:

[Windows 2000, XP]
Simply reconnecting the USB cable will not restore CX-Programmer to online
status. First switch CX-Programmer to offline status, reconnect the USB cable,
and then switch CX-Programmer back to online status.

[Windows 98, Me]
If the USB cable is disconnected while the system is online, a blue error
screen may be displayed. In this case, you will need to reboot the computer.

SYSMAC CP1L Getting Started Guide
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‘ 4-1 Preparing for Programming

B Connecting to a Computer and Installing the USB Driver

Note

This section explains how to connect CP1L to a computer running Windows XP.
For details on connecting CP1L to a computer running Windows 2000, refer to
1-3-1 Connecting with a Commercially Available USB Cable of CP Series CP1L
CPU Unit User’s Manual (W462).

Turn the power ON for CP1L and the computer.

Using a USB cable (2), connect the peripheral USB port (3) on CP1L to a
USB port on the computer (1).

When the computer detects CP1L, the following message will be displayed.

E,J Fuumnl New Hanlware  ©
OMRON-FLC

Co AL T TETRM

The Found New Hardware Wizard dialog box will be displayed. This screen will be
used to install the USB driver.

The programming console is not available for CP1L.

On the Found New Hardware Wizard dialog box, select [No, not this time],
and click [Next].

Depending on computer environment, the Found New Hardware Wizard dialog box
may not be displayed. If it is not displayed, proceed to step 4.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows wall sssech hor coemant snd updshad softvwaste by

ok oo poar compatar, on the handvesia malallabon LD, o on
The Wirndowes: Llpudale Wb sbe fwith yous pesismon)

H Il DT

LanWindovws connect bo Windous: Lpdats o seanch bt
anttwasie’y

() Yes. thes time only
(7 Ve, oo and ey fime | connect & device
%) o, ol thia vl

Chek st bo confruse
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4.

Select [Install from a list of specific location (Advanced)], and click [Next].

Found Mew Hardware Wizard

Wealcomea to the Found New
Hardware Wizard

Thas wazand hedps pou bl softveste hor:

OMROM-FLC

47 1 pous haidware came with an installstion CD
i o Noppy disk, el il o,
‘wihat do ou want the wizard to do?

. 2 Inatal the potwae sutomaticaly (Recommendad)

--------- -

Confirm that [Include this location in the search] is checked, and that
[C:\Program Files\OMRON\CX-Server\USB\Win2000_XP\Inf] is displayed

in the location field. Click [Next].
Driver installation will begin.

When the installation is complete, a dialog box will be displayed, confirming that

installation is complete.

Please choose pour search and installation oplions.

(%) Search for the best diver in thate locations.

Usa the check boues below 1o imit of expand the delaul cearch, which inchades local
paths dnd removable media The best dine found will be indtallad

[[] Smanch ramenvsble gedias [fopgy, CO-AOM._|

3 [C:\Progsam Fiss\OMRON\CH ServenUSB'wak\nd v}

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Ad
(O Dent ssareh. | vll chooss the divver 1o nstall

Chooss Hus oplion bo select Bhe dewce dives fom a kit Windows doss not guatantes that
Hhe deives poun chocse wall be the bast match for pous handwans

Found Hew Hardware Wirard
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‘ 4-1 Preparing for Programming

If the Hardware Installation dialog box is displayed, click [Continue Anyway].

Hardware Installation

1 'E The goftware you are installing for this hardware:
L3

OMMNON SYSMAC PLC Device

has not pazzed "Windows Logo tezting to verify itz compatibility
with Windows =P [Tell me vahw thiz besting iz important

Continuing your ingtallation of this software may impair
or destabilize the commect operation of your spstem
either immediately or in the future. Microsoft strongly
rccommcndz that you stop this installation now and
contact the hardware vendor for software that has
npazzed Windnws | ngn lesting

E Lortrue Angway || 51UF Instaliabon

6. Click [Finish].
USB driver installation is now complete.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

Thie warsed huts hrushesd rsbaling he softweste bor

E OMRON SYSMALC PLE Denice:

Chek Finish b clogs the wazsed
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B Confirming Installation

Confirm that the driver has been installed properly.

1. On the desktop, select [Start], and then right-click [My Computer].

A context menu will be displayed.

2. Select [Properties].

The System Properties dialog box will be displayed.

3. Select the Hardware tab, and click [Device Manager].
The Device Manager dialog box will be displayed.

4. Double-click [Universal Serial Bus controllers].

5. Confirm that [OMRON SYSMAC PLC Device] is displayed.
If so, the USB driver has been installed successfully.

. Device Manager r— |ﬁ"|||"f,

Fle  action  Vew Melp

ol - |

g IEFE 1394 s host controllers:

= g Eaybosndh

w1 T Mice ard otfver pointing devices
o I Mttt Sdapbing

W o Ports (COM & LPT)

= o Frocedsin

o ), Soured, vidoo afed gaine coniroliors

ERON TYEMMAC PLC Dervice:

Stistedird Dnbusticed PCL b USIIMGR Controlér
Starelard Lirdegrsal PCD b USE Hoal Contlrcllir
Starcdard Universal PCT bo USH Host Conbroller
Saralord Lindversal PCE bo UG Hogt Connta ollr
Starcdard Uinkversal PCT bo LSH Host Conbroller

6. Close the Device Manager dialog box, and then the System Properties

dialog box.

If [OMRON SYSMAC PLC Device] is not displayed, reinstall the USB driver.
For details on reinstalling the USB driver, refer to 71-3-1 Connecting with a
Commercially Available USB Cable of CP Series CP1L CPU Unit User’s

Manual (W462).

SYSMAC CP1L Getting Started Guide
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‘ 4-2 Creating Ladder Programs

4-2 Creating Ladder Programs

A ladder program can now be created for the example introduced in SECTION 2 System Design. First,
however, the functions of the ladder program will be described.

4-2-1 Operation
The ladder program to be created will open and close a garage shutter.
For details on the example application, refer to 2-2-1 Operation.

®Entering the Garage

\/
/

s

The component functions and operations will be defined in detail below.

(1) Push-buttons:
» The shutter can be opened, closed, and stopped with buttons.
* The OPEN and CLOSE buttons will continue operating the shutter even when
they are not held down. A self-maintaining bit is used to achieve this.

(2) Limit switches:
* When the shutter is fully opened or fully closed, it will be stopped by a limit
switch.
* When the shutter is opening, the de-escalation motor will be interlocked to
prevent damage.

(3) Light detection sensor:

* A light detection sensor detects light from headlights pointed at the garage.
When 3 headlight flashes are detected by a counter instruction, the shutter
escalation motor is activated.

« After the first headlight flash, a timer is activated by a timer instruction. After 5
seconds, a reset command is given to the counter instruction.

* The present value of the counter instruction is retained even when CP1L is
powered OFF. To prevent malfunction, a reset command is given to the
counter instruction when CP1L is powered ON.

SYSMAC CP1L Getting Started Guide
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® After Entering the Garage / Exiting the Garage

(1) Car detection sensor:

A car detection sensor will detect full car entrance into the garage, and activate
the shutter de-escalation motor.

(2) Push-buttons:
+ When pulling the car out of the garage, use the buttons to operate the shutter.
* When pulling the car out of the garage, a differentiated up contact should be
used as the car detection sensor, so that the shutter does not close
immediately upon fully opening.

A ladder program will be set forth hereafter based on the description above.

SYSMAC CP1L Getting Started Guide
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4-2-2 Ladder Program

The ladder program for the example application is shown below.

0.04 TO000 W0.00
| | |
[ 1
Light detection Timer *3 Work area *4
sensor *1
WO0.00
| | *1 Refer to Inputting Contacts of 4-5-2 Inputting Contacts.

| *2 Refer to Inputting OR Circuits of 4-5-2 Inputting Contacts.
Work area *2 *3 Refer to Inputting Closed Contacts of 4-5-2 Inputting Contacts.
*4 Refer to 4-5-3 Inputting Output Coils.

swelbo.id bunesin E

W0.00
I I TIM
Work area 0000 |Timer *5
#50
0.04
I I CNT
Light detection sensor 0000 |Counter *6
T0000 #3
| |
[
Timer
C0000
| |
Counter
*5 Refer to 4-5-4 Inputting Timers.
A200.11 *6 Refer to 4-5-5 Inputting Counters..
*7 Refer to 4-5-6 Inputting Auxiliary Areas.

I
P_First_Cycle First cycle flag *7

C0000 0.01 0.05 100.01 100.00
| | Il/1 Il/\ |
| | [
Counter STOP button  Upper De-escalation Escalation
limit LS motor motor
0.00
|
I
OPEN button
100.00
|
Escalation
motor
0.02 I0.01 I0.06 1i)0.00 100.01
CLOSE button | STOP button Lower Escalation De-escalation
limit LS motor motor
100.01
|
De-escalation
motor
0.03
* |
I
Car detection sensor *8 *8 Refer to 4-5-7 Inputting Differentiated Up Contacts.

Creating the program in CX-Programmer will be explained in the next section.
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4-3 Using CX-Programmer

This section explains CX-Programmer start-up and operation screens..

4-3-1 Starting CX-Programmer

1. On the desktop, select [Start] - [All Programs] - [OMRON] - [CX-One] - [CX-
Programmer] - [CX-Programmer].
CX-Programmer will start.
The title screen will be displayed, followed by the main window.

swelsbolid buneain E

Note For details on installing CX-Programmer, refer to Chapter 1 Overview and
Installation of CX-One of CX-One Introduction Guide (R145).
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4-3-2 Operation Screens
This section explains the functions available on the CX-Programmer main window.
For details on using CX-Programmer, refer to CX-Programmer Operation Manual
(W446).

®Main Window

S 2PN SR |~ R HE= [ ¥ mE
@—/n:.mamn:r 11
o .
:
—
5

= apwicarion 1 [K Frog: s |h--.u!\r Firags ars | Vi [nage s |
PG me e AL

Dl & & 1 %8 o

-“_m o [ =
o— - | =

e = ‘:];“—QD_
&——— o -

|, o o

"-.'I‘—'u"—':._'ﬁqu v opems x Vs [
O——
@0 i,ﬁ-ﬁtﬁ}ﬂqﬁhﬁ{""5-:-5’-5-'-!:'-'5-: ............. przamammmmsmnaas i
(1) Title bar

(2)

3)

Displays the data file name, created in CX-Programmer.

Main menu
Used to select CX-Programmer functions.

Toolbars

Displays icons for frequently used functions. Place the mouse cursor over an
icon to display the corresponding function name.

Select View - Toolbars from the main menu to show/hide toolbars. Drag the
toolbars to change their position.

Project tree / (6) Project workspace

Used to manage programs and settings. Drag & drop items to copy the data.
Select [View] - [Windows] - [Workspace] from the main menu to show/hide the
workspace.

Section
Programs can be split into and managed as multiple parts.

Diagram workspace
Used to create and edit ladder programs.

I/O comment bar
Displays the name, address/value, and I/O comment for the variable selected
by the mouse cursor.
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(9) Output window
Select [View] - [Windows] - [Output] from the main menu to show/hide the
output window. Displays the following information:
Compile:
Displays program check results.
Find Report:
Displays search results for contacts, instructions, and coils.
Transfer:
Displays errors which occurred while loading a project file.

(10) Status bar
Displays information such as PLC name, offline/online status, and active cell
position.
If an online connection error or other errors occur and are recorded by the
error log while online, a blinking red error message will be displayed. Select
[View] - [Windows] - [Status Bar] from the main menu to show/hide the status
bar.

®Diagram Workspace

[Peogram Hams : HewPuogramd]

[+]

FEaotian Name : Seotioni)

(1) Rung number
(2) Program address

(3) Rung header

If a rung is incomplete, a red line will be displayed to the right of its rung
header.

(4) Bus bar

®|nformation Window

C¥-Programmer Informalion

LT
s _n.__IJ_.m.gr;g]m:tr. N seace LT
I M 50 Cr AW O+ T Corf+ | CHH L B L CtrsShiftsl

Displays basic shortcut keys used in CX-Programmer.
Select [View] - [Windows] - [Information Window] from the main menu to show/hide
the information window.
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4-4 Using the Help

CX-Programmer Help provides information on the CX-Programmer screens, and explains all operations
including basic functions, program creation, and monitoring. Instructions, as well as formats and operand

functions, are also explained.

B Referencing CX-Programmer Help

1. While using CX-Programmer, press the [F1] key.
The help window will be displayed.

swelbo.id bunesin E

ogramming Workspace
:mh“mhm Thoe use of a Ladder Diagram is genevally the same for all PLC serkes units.
List Togics » The Ladder Section Windaw

» Using Symbolke (10 Comments
Gebect Logec Io dioghay: v Crenl PLC P

o PLEC hstostions

o UG Commpnt View

» Enngtion Bleck Ladder Editer

Ahﬂdlrdunm cannal be mm|m inle the PLE. G

conmits fie 5) thep ladduer di into
:mmmhﬂmm ﬁmmrﬂnﬂm,mlnm-ﬂ
adit 1ha ic coda dinctly, if requind.

CX-Programmer Help can also be displayed in several other ways.

®From the Desktop Menu

1. On the desktop, select [Start] - [All Programs] - [OMRON] - [CX-One] - [CX-
Programmer] - [CX-Programmer Help].
CX-Programmer Help will be displayed.
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®From CX-Programmer

1. Select [Help] - [Help Contents] from the main menu.
CX-Programmer Help will be displayed.

= Untitled - CX-Programmes - [Mew? .01 Newfrogrami. Secrian] [Diagras]]
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B Referencing PLC Instruction Sets
For details on instructions used in ladder programs, refer to PLC Instruction Sets.

& C5-Saries PLC Instruction Sels
& - : o
Hids | g Qptionz
Gt o s | | Contents
1LY Corens « CS Sevies PLC Inbiuctions

Ei| 5 equance Input Insthuctions
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B
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[ 4-4 Using the Help

®From CX-Programmer

1. Select [Help] - [Instruction Reference] - [CS/CJ-Series and CP-Series]
from the main menu.
CP-Series PLC Instruction Sets will be displayed.

= Unfitled - (X Pragrammes - [HewPLC1 HewPiogsas Sectisn] [Diagram]]

[ Fia £t v bwen R fogam Teds Windoe ) -8 x
ODFE ot &0 IhL@ b Cogpern | L pa [
S A e EE———
DRPROE &S EE | b RS G

im @ L =

E * e B g pron =
= s o ]
= I P[P ] e m—l-::r::—‘—’—
Frmbula.

§n1#m¢wm
W
@ Memory
= R Progrees:
— g MesProgram (20}
Symbah
Sectony

2]
T Purmte, Besia

®\While Creating Ladder Programs

1.  While creating a ladder program instruction, click [Instruction Help] on
the New Instruction dialog box.
CP-Series PLC Instruction Sets will be displayed.

— Dperands

Sumbol Informalion -

Note When selecting a special instruction, Instruction Help will be displayed.
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4-5 Inputting Programs

Using the commands available in CX-Programmer, create a program for the example application.

4-5-1 Creating New Projects
When using CX-Programmer for the first time, you will need to create a new
project. When creating a new project, you must set the target device type and CPU
type for the program and data being created.

1. Select [File] - [New] from the main menu.
The Change PLC dialog box will be displayed.

= CX-Programmur
gl Yiew AC Toots Help

B2 C % et |atrs
BRGArvurw | —o0 0 55 5%
11 h_lj. '..|| t i 5 0 5 h

2. Select [CP1L] from the Device Type drop-down list.

Change PLC %]

— Device Name

{MewPLCT

— Device Type

CPIL =] Seftings.. |
- [CFTH ~

EEm 12£EPM1A] g Seftings... |

—|CPM2e5* D |
- CEMI

CaM1H

C510-H v

aF. I Cancel | Help |
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‘ 4-5 Inputting Programs

3. Click [Settings].
The Device Type Settings dialog box will be displayed.

Change PLC X

— Device Name
{MewPLCT

— Device Type
— Metwaork, Tupe

|use | Settings |

— Comment

Settings...

aF. I Cancel | Help |

swelbo.id bunesin E

4. Select the CPU from the CPU Type drop-down list. Click [OK].
The Device Type Settings dialog box will be closed.

Device Type Settings [CP1L]

General I
—CPU Type
L %
—T{M |
| 5K [5tep] ~| I ReadQnly

— Expanzion Memony

I j [T Fead Only

— File Memory

I j [T Fead Only

— Timer / Clock
¥ Instaled

M ake Default |
(1] I Cancel | Help
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Confirm that [USB] is displayed for Network Type. Click [OK].

Change PLC

— Device Mame
|MewPLLCT

X

— Device Type
==

;I Settings... I

— Mebwork Type

— Comrnent

Cancel |

Help |

The Change PLC dialog box will be closed. Main window for the new project will be
displayed.

= Unticlsd

O3 Progiammed - [MewPLC] . NewProgram Section ] [[ag as])
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= —— = | N ] II f— ) Z
= I bePLCL [P, | 0¥ine hcon Ve Sechon |
Frmbuit.
St 3 q
o Mamory -
-‘Prw-
- g MeeFrogram1 a0}
Zymboh
Sactrl
oo
I Purceoe: piecka
' + I s
hm! s i ks or Vi [
Foa ik, prwini 11 e e —

If [USB] is not displayed for Network Type, refer to 4-1-2 Connecting to a Computer
and Installing the USB Driver and confirm that the USB driver has been installed
properly.
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4-5-2 Inputting Contacts

Input a contact. For details on ladder programs, refer to 4-2-2 Ladder Program.

B Inputting Contacts

1. Press the [C] key.
The New Contact dialog box will be displayed.

? IWM'WJ

|J—HWHT| =

2. Input address "4". Press the [Enter] key.
"4" is entered. The Edit Comment dialog box will be displayed.

-| | - New Contact

3. Input "Light detection sensor” as the /0 comment. Press the [Enter] key.
A contact representing input from the light detection sensor will be displayed on the

ladder program.

Edit Comment (1/1) : 0.04

Light detection sensol 0k, Cancel |

Next, input an OR circuit.
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W Inputting OR Circuits

1. Place the cursor on the program. Press the [Enter] key.
A space for inserting an OR circuit will be created.

]

el

o [l Promam bame : Newrogrami]
[Sescdion Mame . Section] |
o

Ligid cebeciion

2. Press the [W] key.
The New Contact OR dialog box will be displayed.

-| |- Mew Contact OR

3. Input address "WO0". Press the [Enter] key.
"WO0" is entered. The Edit Comment dialog box will be displayed.

-| |- Mew Contact OR

fwo =] vetai>> [ uk | tance |

4. Input "Work Area" as the /0 comment. Press the [Enter] key.
An OR circuit representing the work area contact will be displayed.

Edit Comment (1/1) : W0.00
Wiork, Area k. Cancel |

Next, input a closed contact.

SYSMAC CP1L Getting Started Guide
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‘ 4-5 Inputting Programs

W Inputting Closed Contacts

1. Press the up arrow key.
The cursor is moved upward.

2. With the cursor in the up position, press the [/] key.
The New Closed Contact dialog box will be displayed.

-|#] - New Closed Contact

4. Input "Timer" as the /O comment. Press the [Enter] key.

An AND circuit representing the timer closed contact will be displayed.

Edit Comment {1/1): TOOOO

Cancel

Next, input a work area output.
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4-5-3 Inputting Output Coils

Input an output coil for the work area.

1. Press the [O] key.
The New Coil dialog box will be displayed.

g o [Frogesm Names : NewProgami)

[Baction Name : Suctiont]

T .
i i E

Light dede ol Timer i

.00 )
Wiak Area [ | Dﬂ'“”l 114 I EM|

2. Input address "WO0". Press the [Enter] key.

"WO0" is entered. The Edit Comment dialog box is displayed with the I/O comment
already entered.

- )- New Coil

]
W on

Wok Ried
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‘ 4-5 Inputting Programs

4. Press the down arrow key 2 times.
When the cursor is positioned on the next rung, the current rung input is complete.

D ! —

o [Pesram tams - taubusgrama] -
[Eention Hame - Seoliond]
'.1..7-0::5.....1_ ............................................ YV LE I LT EELEETT T ON |
: : 14 o—
& || Light dutect [
U 0,00
L '
sk Aupa

SRRSO SE ORI

Next, input a timer instruction.

Note Duplicated Coils
Do not duplicate caoils.
If the same address is specified for multiple outputs, only the rung closer to the
END instruction will be valid.
This is because programs are executed sequentially from top to bottom. Invalid
rungs caused by duplicated coils will be detected by CX-Programmer as an error.

E.g. A program with duplicated coils

0.00 1,00

1|

0.0 1.00

N O—
END001

The error may be resolved by modifying the program as shown below.

l:).lillli:?| 1.00

|
0.m
— »J

EMNDLOOT |
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4-5-4 Inputting Timers

1.

2,

Press the [C] key. Input contact "W000". Then, press the [Enter] key
while the Edit Comment dialog box is up.
For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

o g [Peagram Hama - BawdPeegramd] =
ﬁm“ Ramé : Fectiont)

(=20 Too00 000
t 1t {— Wodiitrea
ght dutast Timar
L el
M Ao
ommmm .
1 WAL ; E
at— :
inge Arma 5
2 [R e

Press the [I] key.
The New Instruction dialog box will be displayed.

-[ 1- Mew Instruction @

I Ugtall»" uk | I_Iarit:el‘

Input timer instruction "TIM 0 #50". Press the [Enter] key.
"TIM 0 #50" is entered. The Edit Comment dialog box is displayed with the 1/0O
comment already entered.

"TIM 0 #50" indicates a 5.0 second delay timer, with a timer completion flag of
T000O.

. 1 1- Mew Ingtruction E|
[T 0 150 Deta > [0k | Cancet |
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‘ 4-5 Inputting Programs

4. Press the [Enter] key.

Edit Comment (1/2) : TO
Tirner k. Cancel |

A timer instruction will be displayed on the ladder program.

i [Frogeam Harms ; Hewrogrami] =
o
[Gaction Mama : Sactiand]
[ Neg] THAE) woxo
' Vi { = Wodiitrea
Light datese Timar
kel 0
Wk Bea
1 WO .‘ "EEEE... E'i'i'.’v"if"‘;.
- f— a
Mk Area T ; Timer .
F e
H Timae numbeai 3
H .
. .
H Ly Eitvalus H
. .
. .
P 1
2 assmssssssEssEnEn v |
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5. Press the down arrow key 3 times.
When the cursor is positioned on the next rung, timer instruction input is complete.

? | Jrreeam Hame : Hasesgrama] =
[Sedtian Hame : Seeliani]
I G TO0 wo00 |
it | o | WoidcMrea
Light Seladi Timas
| wam
—
oo Brea
" M AN NN NN NN A A AN A NN NN NN AN AN AN AN NN NS SAAEEEEEEEEEEEASSAEEEEEEEEEE .
1 W.iﬂ [
L y .
: i !Llr- a TiM Timea :
.
: (o] Tirma :
. Timet numbar |
. L]
E L]
H L] Satvalue H
E L]
. .
". ................... N T L L L L s
2 3 : -
: s
Frsscerrsseressevess -

Next, input a counter instruction.
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4-5-5 Inputting Counters

1. Press the [C] key. Input contact "004". Then, press the [Enter] key while
the Edit Comment dialog box is up.
For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

‘ | Fon Wi Mo i 7] -

Thails Wi Lirlias]

o

Lag Tooon e 00

......

2. Press the [I] key.
The New Instruction dialog box will be displayed.

E
B
g ¥
i
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-[ 1- Naw Instruction E]

I ugau»" ur | Liamel‘

3. Input counter instruction "CNT 0 #3". Press the [Enter] key.

- 1- Maw Instruction E]

[CNT 083 ugan}}" ur | Liarlc:el‘

"CNT 0 #3" is entered. The Edit Comment dialog box is displayed with the I/O
comment already entered.

"CNT 0 #3" indicates a decrementing counter starting at count 3, with a counter
completion flag of C0000.

Edit Comment (1/2) : CO

]9 Cancel |
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4. Input"Counter" as the /O comment. Press the [Enter] key.

Edit Comment [1/2)

: CO

|Euunmd

Ok

Eancel|

A counter instruction will be displayed on the ladder program.

» o [Pecgram Hams © NessPmogesm 1] Z
[Eeotien Name : Seationt]
LH-E o] TR0 W oD
I H { == Wadi Area
Lighd datact Tiemar
WD) O
... A,
1 LK k)
a :
L Wok Arma TiM Timar
frresl Timer
Timar sumber
2 roga o TTEE ’mmm.t.‘_
. 0 ) -
Light dutwcti » CHT 3 Ceunted G
Ot :
0 Caurdad fmbar :
E Lol Gt vailuk E
s ‘. ------------------ ‘.
Next, input a reset input for the counter instruction.
The timer contact (TIM 0000) will be used as the reset input.
5. Place the cursor below the contact created in step 1.
® a M gras Hama - HawPis gramd] E
(Geokien Name : Sestion)
L2 Tl LR
Lighd o .I TM o =] Wadi hrea
N O
Wk Arma
1 ﬂlil.l
N T FllLdJ, T Tirmaer
[ ) Timar
Tirmewi nambar
L Sk wllue _
k3 00,04
: Light dabachi CHT Coulas
7 o l.::n;x;numhl
e T
tl
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6.

7.

Input contact "T0000".

[Swctien Hama : Sactiond]

R a Ipu'rm Ham - HewPisgram1]

W DO
T Wadciirea

Lighd deterti CHT Caurber

Cowrber
% Comrtar mumba

(el 3

Bal walun

Press the down arrow key 2 times.
When the cursor is positioned on the next rung, counter instruction input is
complete.

TIM Tirmmi

&1 Timai

Timad numbar

Fut valvs

]

w

emEEEEEEmmmmEmEE,

()
n

-

Next, input an auxiliary area.

o a [Prepram Hamd © HewPiegram1] -
[Saction Hama : Sectiont]
[SeXa) TOO00 W DD
— | i+ {1 Wodcuea
Light detecti T it
V000
—
Wak Aira
W00
— | i
ik Aran I Tirmai
X Tt
Wit humbir
#50 Sl wiluw
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k00 s
{1 i H
Light datasti CHT Gounder :
TOOO0 OO0 Coustar H
— } Coustar npmbar
Tirne H
.
[l Dk walus .
H
U
........ e L T P T T g
5 :
e z
E -
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‘ 4-5 Inputting Programs

4-5-6 Inputting Auxiliary Areas
Aucxiliary area is a relay with a specific purpose.
The first cycle flag will be ON for only 1 cycle after the PLC has been powered ON.
Here, it will be used to reset the counter when CP1L is powered ON.

1. Press the [W] key. Input an OR circuit contact "C0000". Then, press the
[Enter] key while the Edit Comment dialog box is up.
For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

swelbo.id bunesin E

o o [Frogram Mame ; HesPregami] j
[Gaction Hame : Sechiand]
1004 TOw w000
.=.. -M_. Wadifes
0
1 W
! ot :-,- a TiM Timaa
oH00 Imas
Tirms numd bt
L=t Setvalue
r Lnoa
= = CNT Caund
T 00 Coumter
l¢_--_1- I PP Counder namber
E PP | e § F Extvalon
e :
- Jazssese —_— :
2. Press the [Enter] key.
A space for inserting an OR circuit will be created.
d & [Frogiam Hama ; Masfrogramd] j
[Suction Hame : Seciant]
Light detesti Imae
| wouoh
n—.| -
1 all .|][|l| i
Wa fuea Tim Times
0000 Time:
Timar riumbar
3 I 004
2 ight dubecti et || Couster
| Toooo T Cousdir
r | | Cousder nwmb &
| L0 T St value
3, IIIIIII - S EEEEEEEESESSSSSsEsESsSsEsSsSsEssssssssssssssssssss?
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Press the left arrow key.

Press the [W] key.
The New Contact OR dialog box will be displayed.

Input address "A20011". Press the [Enter] key.

-| | - New Contact OR

a20011|

Cancel

A first cycle flag will be displayed on the ladder program.

o o [Propram Hams : HawlaegramA] -
[Sastion Hama : Sectieni]
[S=10) TOOD0 W DO |
1 | {t 1 Wk Area
Light datesh Tima
00D
1k
‘il A
el 'ﬁl-a Tid ' Tirrmi
e ] Tirmas
Timet numder
#5350 Satwaluw —

]
CHT Counter

Qo Countar

Countai immbai

[ =} Sl wiluw
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4-5-7 Inputting Differentiated Up Contacts

1,
Q
2
i 2
:
3.
4
5.
6.

While referring to 4-2-2 L adder Programs, enter a ladder program,
extending to de-escalation motor contact, "10001".

ol kool 100S Q: 1001 Q: 10000 |
1} 1} 17} {OF— Cscalstion motor
Stop buthon Upperls  [e-escalatic
4 [ ¥:1 ) 00,08 0 900,00 o 10001 |
11 1} 1} { ] [e-escalation moter
Thap butkas L o ¢ L3 Crcalstian m.
.................. "
i
:
RRRETT eSO 3

Press the [Enter] key.
A space for inserting an OR circuit will be created.

Press the [W] key.
The New Contact OR dialog box will be displayed.

Input address "3". Press the [Enter] key.
The Edit Comment dialog box will be displayed.

Input "Car detection sensor" as the /0 comment. Press the [Enter] key.
A contact representing input from the car detection sensor will be displayed as an

OR circuit.

o =i i i) Eond I 0 eE 0 400 04 (=P 1 i¥a il
b { | i 11 O { Cacalstion mater
GuribEd GEep bulen Uppei LY  De-ercalstie
k0,00
Dhpen baatin
(=R i ¥ il
Crcalation m,
4 Q02 Eo [H -] Q100 00 @ #0001
18— |} 11 11 |4 {1 De-escalstion moter
Clein bruthor Step bulfon Loweni LE Crcaladien m —
(=R i ¥all
De-ercalatic
,,,,,,,,,,,,,,,,,,,
Q03 v
k. E
an datection, £ £
................... =
5

Double-click contact "003".
The Edit Contact dialog box will be displayed.

-| |- Edit Contact

Cancel
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7. Click [Detail].

| -| |- Edit Contact E'

IE j Detail I:ar'u:e||

8. Select [Up] for Differentiation. Click [OK].

| |- Edit Contact [X]

[0.03 ~| Edt 3ok i cancel |
Symbol Information
Name: | (Global)
Address or BOOL
wealue:
Comment:
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An upward arrow representing a differentiated up condition will be displayed on the

contact.
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4-5-8 END Instruction

Ladder programs must be terminated with an END instruction.

When a new program is created in CX-Programmer, a section inclusive of an END
instruction will be inserted automatically. Hence, there is no need to input an END
instruction manually.

To confirm the ladder program containing only the END instruction, double-click the
[END] section.
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4-6 Saving/Loading Programs

Created ladder programs must be saved. This section explains how to check, save, and load ladder
programs.

4-6-1 Compiling Programs

By compiling, you can check for errors in the program.

1. Select [PLC] - [Compile All PLC Programs] from the main menu.

= Untielad - 0% Proghasmes - [MewPLC1 Hesfrogram] Section [[Mapia=])

Dﬂﬂlﬂll]ﬁx: i & L EHS L2d |2 W R
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= AL FR ] 0 M ! :
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Froran Ttk Cpticrs.. T
W rogrens Frogram hisgroserty
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The compilation is started.
When the compilation is complete, program check results will be displayed in the
output window.

(510

L= oS |
| ] |

I Proge r] e ik e ok o
s ey e

PLC P g MewPLL L Haspws1]

[Ramction P - §achomd|

[Sanctcn s - ENDY

PhiePULT - D i, v,
T pwcagram. v s, Chasciugs) e B IO Chach. oplon, ot i Ll 'ves 11

I DB o Lo L S - i
2. If an error has been detected, double-click the error message in the

output window.
The cursor is moved to where the error was detected. Correct the error.
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4-6-2 Saving Programs

Save the created ladder program. Programs are saved in groups for each project.

Select [File] - [Save As] from the main menu.
The Save CX-Programmer File dialog box will be displayed.

= Untielad - OX-Proghasmes - [NewPl C1 Hewffrogram] Section [Dapie=])

LALC Bt v Broet ALC Frogram Took Window Help = %
[ Q.. T SERNTE TR (& CER I AL 2 LR
G - e
L GAr#4PW | —C 2B EFELK P MERERIOEID
[ = . g BE e L B ZEEODME E e
B oo, | SR rTee——p——" 5
A abie Fis U Thosban Nyme EosbianT]
Pt fad. k i o L]
\pad Commart Fesg i o i
Saren Copgrant Program -

Specify the save location, and input a file name. Click [Save].
The CX-Programmer project file will be saved.

Save CX Programmer File |EE|

Save ind| 3 program ~: ¢ @& o B
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4-6-3 Loading Programs

1.

2,

Load a saved ladder program into CX-Programmer. Programs are loaded in groups
for each project.

Select [File] - [Open] from the main menu.
The Open CX-Programmer Project dialog box will be displayed.

= Untithed - CX-Programmer
0l Edt wiew Insert PLC Program  Tools Window Help

CHESRERF S IR N AN LY
e ([l AF 4t upue | — O H F5E L
= B Ctri+s | HEUE U AR |
Save &s...
Biensgabie Fle ]

Specify the save location and file. Click [Open].
The CX-Programmer project file will be opened, and the saved programs will be
displayed.

Open CX Programmer Project

File name:  |appbcation] 1 Upen |

Files of tyne: | CProgeammer Project Files [*.cxp) - Cancel |
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4-7 Editing Programs

Created ladder programs can be edited in CX-Programmer. /O comments and rung comments can also

be added or edited.

4-7-1 Editing /0O Comments

I/0O comments can be added and edited via a list of addresses.

Select [Edit] - [IO Comment] from the main menu.

" application 1 - CX-Programmer - [Mewf L0 Nesfirogram 1 Section] [[ageam]]
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‘ 4-7 Editing Programs

2. Double-click the address for which you wish to input or edit the 1/O
comment.
The 1/0 comment field will become editable. Input or edit the I/O comment.

- Ecil rroubiphs comments

famaTime |10 I T e e s

Siait Addings [1]
Addwess | Spmbal Commert g
(.00 OPEN butten
om STOP buton
1] CLUSE badlor
ilic} Car dabaction pensoe

Light debection sensor

Lowsei LS

4-7-2 Inputting Rung Comments

Comments can be added to each rung of a ladder program.

swelbo.id bunesin E
Soo o
SEEE

&

1. Double-click the rung header for the rung you wish to add a comment to.
The Rung Properties dialog box will be displayed.

— | 1t LO— wek s
Ligght dlubwed Tiemwi
L L]
Y]
rrrrrr . |
1 vm;n
47— |
Wk Aiva TH Th
(L] Tiem
[% Tiemar nam [T0
£ Setvalun
gresenresd T
L] | |
Lighd d GHT Coeunter
TOD0n [Co] Caunbar
— | Counlar numbai
Tirmei
[=E 0 LE] 1 Nad walug
| |
Counter

2. On the General tab, input the comment into the comment field.

Rung Properties &
<a| General l &nnotations l

Rung:

Timer b zeconds Delete
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3. Close the Rung Properties dialog box.
The entered rung comment will be displayed on the ladder program.

— | . !
Light delecli Tirne:
WU
AL
P T L T T e T T e e TR e e TR e e e T e E P P T P T e L TR TR T TP RS
4 Tirmwi 5 ancondy )
w000
{1 i =
A TIM Tirmi
B ) ket
Timeal humber
#50 Sal wilow
F3 (=10 )
B ] |
Light .u!l.- CHT Cowniar
£ Cairlar
Eawiler aambai
") Gkt wiles

4-7-3 Editing Rungs

Created ladder programs can be edited.
B Deleting

® Contacts/Instructions
1. Place the cursor on a contact or on an instruction. Press the [Delete] key.
The selected contact or instruction will be deleted.
®Rungs

1. Click a rung header.
The whole rung will be selected.

— | v 0— A
Light dubecdi Timwi
w000 |
M NRd
ffffffff
1 m“.” —
4 ' T
Wk Aiga i Tien
L] T
& Tkt fmim [T
m‘ Sed value
T
a
I I GHT Caunter
[ | Cauntar
Counlar numbai
] | matwabus

2. Press the [Delete] key.
The selected rung will be deleted.
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‘ 4-7 Editing Programs

B Creating Vertical/Horizontal Lines

1.

2.
@)
o
Q
=
(o]
o
o)
«Q
o
3
(72)

Note

Vertical and horizontal connection lines can be created.
Vertical lines are created as follows:

Position the cursor at the starting point of the vertical line.

Hold down the [Ctrl] key, and press the up/down arrow key.
Horizontal lines can be created in the same manner.

(1) Starting point
(2) Cursor
* Creating a line from right to left:
Hold down the [Ctrl] key and press the left arrow key.
* Creating a line from left to right:
Hold down the [Ctrl] key and press the right arrow key.
+ Creating a line from bottom to top:
Hold down the [Ctrl] key and press the up arrow key.
+ Creating a line from top to bottom:
Hold down the [Ctrl] key and press the down arrow key.

Repeating the process over an existing connection line will delete it.

B Copying/Pasting Contacts/Instructions/Rungs

® Contacts/Instructions

1.
2.

3.

®Rungs

Place the cursor on a contact or an instruction.

Hold down the [CtrI] key and press the [C] key.

The selected contact or instruction will be copied to the clipboard.

Move the cursor to where you wish to paste. Hold down the [CtrI] key and
press the [V] key.

The contact or instruction on the clipboard will be pasted.

Click the rung header of the rung you wish to copy.

The whole rung will be selected.

Hold down the [Ctrl] key and press the [C] key.

The selected rung will be copied to the clipboard.

Move the cursor to the rung where you wish to paste. Hold down the [Ctrl]
key and press the [V] key.

The rung on the clipboard will be pasted.
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SECTION 5

Transferring and Debugging
Programs

To transfer data from a computer to CP1L, the computer and CP1L
must first be online.

Monitoring and debugging programs executed on CP1L are also
performed with the computer and CP1L online.

5-1 GoiNg ONIINE......coeiiieeeeee e 76
5-1-1 Setting the CP1L CIOCK ....coovveviieiiiiiiiiiieeeeeeeeeeeeeee, 77
5-1-2 Changing the Operating Mode .........ccccccceiiiiiiiiiiiiiiinne 78
5-1-3 Transferring Programs.........cccccoccveeiiiiiiiiieeiiniiee e 80
5-1-4 Executing Operations .........cccccceeeveiiiiiiiiiiiieeeeee e, 82

5-2 Adjusting/Debugging Onling ..........cooevviiiiiiiiiiiiiiiiiiiieeccns 83
5-2-1 MONIOMNG ..ccei e 83
5-2-2 Force-Setting/Force-Resetting ........c.coocceeiiiiienennne 86
5-2-3 Changing Timer Settings ..........cccooviiiiiiiiiiecs 88
5-2-4 Searching ........oooiioiuiiiiiiiiiiei et 88
5-2-5 Online Editing ......cccoiiuiiieiiiiiiiiee e 91

5-2-6 Confirming Cycle TiMe ............ccoeiiiiiiiiiiiiieeee e, 92



o) Transferring and Debugging Programs

5-1 Going Online

To configure CP1L settings, transfer programs, or execute programs, the computer and CP1L must first
be online.

1. In CX-Programmer, open the program to be transferred.

2. Select [PLC] - [Work Online] from the main menu.
A dialog box will be displayed to confirm going online.

= application-1 - CX-Programmaer - [NewPLC1.NewProgram1.5ection] [Diagram]]
[ Fe Edt wew Insert JEUSN Program Tools window Help

DEFE R SRE P ar®|
B8 work, Orilywe Samdstor ke Shilt+w
a 8 Q ||iS; <& B F 5t
OB RO | Ao '
Operstng Mode: k .
= T ! NAINE - NEWRTODR
= B NewbLCI[CPIL] O jame ; Sactioni]
= Symbols (E5] Compde All PLC Programs F7
Dadeandt  progamchecioptions., [0 | Toooo
‘i?r"""‘:": Rugeaak Alocatin... J1...§ ‘I“E
= B\ Programs Program Agdignmers ke 2
= quur;u ,_I
3 Symbel Function Bock Mamony L] .
[ Sectir  Transfer 3
n & e Partial Trarsfar iy

3. Click [Yes].
The dialog box will be closed.

CX-Programmer v7.1 X

' About to connect to the PLC,

] Do wou wish to conkinue 7
=13 QJ i [u] |

When the system goes online, the ladder section window will turn light grey.
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Online status is one in which the computer and CP1L are connected. To
execute a program created with CX-Programmer on CP1L, the program will
need to be transferred. For details on transferring programs, refer to 5-71-3
Transferring Programs.
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Note

If the system fails to go online, check the PLC type setting and communication

settings.

To check the settings, double-click [NewPLC1[CP1L]Offline] in the project tree. For
details on the settings, refer to 4-5-1 Creating New Projects.

5-1-1 Setting the CP1L Clock

The CP1L clock should be set to match your time zone. Use CX-Programmer to
set the time. If the time on CP1L is not set properly, the error log will not be

3.

displayed correctly.

In CX-Programmer, open an existing project.

For details on opening a project, refer to 4-6-3 Loading Programs.

Double-click [PLC Clock].
The PLC Clock dialog box will be displayed.

= applicalion-1 - CX-Programmar - [Slopped] - NewPLCT . NewP regram 1, Seclion!
[ Fle Edt wview Insert PLC Program  Tools ‘Window Help

D&M R &0 P i | TR AL
a = [ = WUB g | o8 T 55
mEBEOE 6 A R .
* = [o o [Frogram Hama : Hew@mogrami
- HewProject
= = MewkLC1[CPLL ] StopfProgram Mode [Sectisn Hams : Sactiand]
54 Symbols
Io'rauamdutm [T TOMN
E m Light diteoti Timer
% w00
gﬁ' liafk Area
= ograms
= Sl MewProgram1 (00) Stopped 1 s "‘“l o
%S‘W'M liark Area
Section]
3 enp
1T Function Blocks

Select [Options] - [Set PLC Clock] from the menu.

The Set PLC Clock dialog box will be displayed.

&4 PLC Clock - NewPLC1

Always on bop

101041

r Synchronise Clodks ‘ l
| 21272007 | 21272007

Set the PLC dock ' Program
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‘ 5-1 Going Online

4. Set the date and time. Click OK.
The Set PLC Clock dialog box will be closed.

Set PLC Clock 3

|IEI:II:EAM -
| 2/13/2007 -

[ ok :! Cancel |

Select [File] - [Exit] from the menu.
The clock on CP1L is now set.

& PLC Clock - NewPLC1
#=M Options  Help

| 10:12:34

| 2413/2007

swelbolid buibbngeq pue bBulsisuel | H
(@)]

Exdt PLC Clock _. _..._. |Program

5-1-2 Changing the Operating Mode
Change to PROGRAM mode.
The procedure for changing to the PROGRAM operation mode is as follows.

1. Select [PLC] - [Operating Mode] - [Program] from the main menu.
A dialog box will be displayed to confirm the operating mode change.

D& B A ALEN | BT ARSI §
0 ot i S ety it ew
A, g; - L] ﬁ - s & .
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= I veRCI TR = b
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P it PG, . vr
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‘_Tp Paraction Back Memery g
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2,

Click [Yes].
The operating mode will be changed.

[} ke sune that these aren't any problems I the PUC s stopped.
- D32 o watgh B St thas PLE inba prograim made?

LN

The operating mode will be displayed on the title bar and on the project tree.

= application-1 - CX-Programmes - [[S1opped] - Hews L1 Sewd ropram1.Section [Diagram]]
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B CP1L Operating Mode

CP1L has 3 operating modes: PROGRAM, MONITOR, and RUN. Change the
operating mode to reflect the operation to be performed. The operation mode
affects the whole user program, and is common to all tasks.

* PROGRAM mode:
In this state, the program is stopped. This mode is used to prepare for program
execution by performing initial settings such as PLC setup, transferring the
program, checking the program, and force-setting/force-resetting.

* MONITOR mode:
In this state, the program is executed. You can perform online editing, force-set/
force-reset, and change I/0O memory values. This mode is also used for making
adjustments during test runs.

* RUN mode:
In this state, the program is executed. Use this mode for production runs.
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The following table lists the status and available operations for each mode.

Operating Mode PROGRAM RUN MONITOR
Program status Stopped Running Running
1/O refreshing Execute Execute Execute
External I/O status OFF Depends on Depends on
program program
1/O memory Non-holding memory Cleared Depends on Depends on
Holding memory Held program program
I/O memory monitoring OK OK OK
8;?;?23?;:;2 Program monitoring OK OK OK
Program From PLC OK OK OK
transfer To PLC oK X X
Compiling OK X X
PLC setup OK X X
Changing program OK X OK
Force-setting/Force-resetting OK X OK
Changing timer/counter SV OK X OK
Changing timer/counter PV OK X OK
Changing I/O memory PV OK X OK

5-1-3 Transferring Programs

A program created with CX-Programmer can be transferred to CP1L.

1. Select [PLC] - [Transfer] - [To PLC] from the main menu.
The Download Options dialog box will be displayed.

= application-1 - CX Programmer - [[Stopped] - BewP L0 Newfrogram1 Section] [Diagram]]
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2,

Note

Click [OK].

A dialog box will be displayed to confirm the transfer.
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r

For details on the transfer options, refer to SECTION 9 Transferring/Monitoring/
Debugging Programs of CX-Programmer Operation Manual (W446).

Click [Yes].

CX-Programmer v7.1

1 Thiss command vl affech the state of the conrmcted PLC,
Do o wish b conbirue ?

m{.%| M|

If the following dialog box is displayed, click [Yes].

] Make sure thak these aren't any problems I the PLC b stopped.
H D ou v o swibth the PLC inba program made?

I T

The transfer will begin. The Download dialog box will be displayed.
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4. Click [OK].
Transferring of the program is now complete.

x)

Download

Frogram Download to PLC MewPLE1

Download successiul

5-1-4 Executing Operations
To perform a production run, change to the RUN operating mode. The procedure
for changing to RUN mode is described below.
To perform a trial run for adjustments and debugging, change to MONITOR mode.

ACaution Confirm that the facility will not be affected by changing to MONITOR or RUN
mode.

1. Select [PLC] - [Operating Mode] - [Run] from the main menu.
A dialog box will be displayed to confirm the operating mode change.
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2. Click [Yes].
The system will change to RUN mode and begin operating.

CX-Pragrammar v7.1

1 Mk sune that there aren. any problems § e PLC i starbed.
D yrina e Lo sweilch U PLE inba Run moda™

YN | T
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5-2 Adjusting/Debugging Online

This section explains functions used for debugging and for adjustments during test runs.
5-2-1 Monitoring

W Displaying Conduction Status

The conduction status of the program rungs will be displayed. This will allow you to
confirm program execution.

1. Change CP1L to the MONITOR operating mode.
2. Select [PLC] - [Monitor] - [Monitoring] from the main menu.
= application. 1 - CX Prograsmmes - [[Running] - Newi® C1 NewProgram 1 Sectian] [[agras]]
UV Pl B Ve Froet DO eogws Tacks Windees Help
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The conduction status is displayed on the program.
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‘ 5-2 Adjusting/Debugging Online

W Displaying Conduction Status at Multiple Sections
The diagram workspace can be split. Multiple sections of the program can be
viewed simultaneously.
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(1) Window divider

Drag the window divider to split the diagram workspace. The workspace can be
split in up to 4 sections.
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B Monitoring Specific Addresses
I/O values can be monitored by specifying their address.

—_—

Select [PLC] - [Monitor] - [Monitoring] from the main menu.
2. Select [View] - [Windows] - [Watch] from the main menu.

3. Input an address.
The I/O value will be displayed. For Boolean values, "0" indicates OFF.

HmChme Mam  Aodws  DMaT..  FOlbages Veke  WeusB Conment
.

! vt w oo ] . Lgre
|Vt i e bl . g L8
| ] St d
|
|
I BT et £ i § bt [ 4

Note Input the address as the channel followed by a period and the bit. For example,

"0 CH 04 bit" should be input as "0.04".

* You can input addresses by dragging & dropping items from the diagram
workspace to the watch window. Select the rung header to input all addresses

included in the rung.
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5-2-2 Force-Setting/Force-Resetting
CX-Programmer can control inputs, independent of inputs from I/O devices. Use
this function to force input conditions and output conditions during test runs.

Before force-setting/force-resetting/releasing or setting/resetting, confirm that the

=l

Note
facility will not be affected.
The force-setting procedure is as follows.
1. Change CP1L to the MONITOR or PROGRAM operating mode.
2. Place the cursor on the contact to force-set.
3]
" 2
(e g h
H o _-I'ﬂgﬂ-' -g-:'" I:d:éﬁ Di.:‘?m [~ T 1]
it
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3. Select [PLC] - [Force] - [On] from the main menu.
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+ Select [On] to force the contact ON, and [Off] to force the contact OFF.

+ To undo the force-set/force-reset, select [Cancel].
* The following areas can be force-set/force-reset:

CIO area (I/O area, data link area, CPU bus unit area, special /0 area, and work
area), work area (WR), timer completion flag, holding area (HR), counter

completion flag
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5-2-3 Changing Timer Settings

Timer settings can be changed to better suit operating conditions.

1. Change CP1L to the MONITOR or PROGRAM operating mode.

Double-click the timer setting to be changed.
The Set Timer/Counter Value dialog box will be displayed.

] =
LBDe TI0n LT =l

w0
—_—}
wam aos

e mami

_;_'
"

it B3

3. Input the new value. Click [OK].
The timer setting will be updated.

Set TimerfCounter Value

E3
alue or address:
|#2EI Browse... | K

UINT_BCD
B339 (bed)

Symbol Information

5-2-4 Searching

B Address Reference Tool
The address reference tool displays which instructions are using the address being
pointed to with the cursor. It also allows jumping to another instruction with the
same address.

The address reference tool will display the following items:
» Address at the cursor position

Variables (local, global)

* Program name, section name

» Program address (step)

* Instruction using the address
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1.

Select [View] - [Windows] - [Address Reference Tool] from the main

menu.

The address reference tool will be displayed.

= application 1 - CX Piogrammes
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‘ 5-2 Adjusting/Debugging Online

A list of used addresses will be displayed. Click an address to display the program

being used.
= application-1 - CX Pregrameser - [[Runsiog] - New? C1 HewProgram] Sectiond [[agram]]
"0 Fie Bt veew Dot BUC Prores Pods Windos Helb LI
DEE B’ " vanl e [alssn I . - >
xa|FEErE= 0 e |52 g a8 L Y el ol
[=YR =l 3 N LR
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o Synbcks
¥ Table e Lt St L
et - Timar dopmbas
e oot L
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T S S
= g hewirogral (00) Bunring ! q o
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’..I ----------------------------------------------------------------------------- "‘
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B Ladder Backtracking

This function is used to backtrack the ladder, to determine why a contact does not
turn ON, for example.

Place the cursor on the contact being investigated.

T Trds Fiog

-t
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Car satacts

Press the [Space] key.
The cursor will be moved to the source output for the contact.
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5-2-5 Online Editing

The CP1L program can be edited online.

ACaution Before starting online editing, confirm that the extension of cycle time will have no
adverse effects.
Otherwise, input signals may not be read.

Note -+ Note that if CP1L is running in MONITOR mode, changing the program via
editing online may cause the cycle time to become longer and/or failure to read
input signals.

* When making large changes, when moving or copying rungs, or when inserting
or deleting block programs, edit offline, then transfer the program.

Change CP1L to the MONITOR or PROGRAM operating mode.
Click the rung header of the rung you wish to edit.

N —

3. Select [Program] - [Online Edit] - [Begin] from the main menu.
The grey shading in the diagram workspace will disappear, and the program
becomes editable.

= application.1 - O Programmes - [[Aunning] - NewPl C1 MewProgran Sectiant [[agras]]

7 Pl B v boet c [DEETRY ok wrdoe Hel
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4. Edit the program.
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5. Select [Program] - [Online Edit] - [Send Changes] from the main menu.
The edited rungs will be transferred to CP1L.

= application.1 - £X-Programmes - [[Running] - NewPC1 MewProgram 1, Section] [[agas]]

DFE o SR S akrr | g Al @A 1
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5-2-6 Confirming Cycle Time

1. Change CP1L to the MONITOR or RUN operating mode.

2. Click the diagram workspace.
Cycle time will be displayed on the status bar.

swelbolid buibbngeq pue bBulsisuel | H

= application-1 - O Pregramesar - [[Renniog] - Hewi C1 HewProgram1 Sectian! [Diagram]] ]
I Mo Bt Veews froed PO Peogras Tock Wiskes Help - &K
DFE B SR e M TR LA LI BEAR AP BTEE W GS
afQ ES-EEh kAarrrwl — oI FELE (B EERYLL M BEFEED
BEAROS ARPE0 2LE w% 8 G rFrED MDY L
T IE e s | pogan) =
= [ ML LGP Moniton Mo Chastan amn fxrant]
g n = |
et Satugs } it .
h"‘“‘"‘u g ::. ' Amar )
L ok,
= vyl [0 Bureig 5
3 Sybes - L] Timatr
Temetr erambar
I Fursction Sods B0
[0 Sataabo
b o
i ...I..'.. out Lot
[of "™ | _|J
. Proect I [, Adbess e Vet [—
T [
awem: | fnd |
e | gombel | | #ep | detetion |
KLLLETY )
Fox P, press FI ForeiPh CIMst=0, Hode 31 - Fun ode V| oTms S gL e 7]

Note For details on cycle time, refer to A-3-2 CPU Unit Behavior.
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Appendix

This section briefly explains channel and relay numbers,
instructions, and the inner workings of CP1L. This section also
provides examples of applications utilizing CP1L functions such as
pulse functions, communication functions, and special instructions.
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Appendix

A-1 Channel/Relay Numbers

In CP1L, channel (CH) numbers and relay numbers are specified as described below.

Each channel consists of 16 bits.
Hence, relay numbers are expressed as [channel number] + [bit number (00 to

15)].

Relay numbers are used to handle contacts. Channel numbers are mainly used
as operands for special instructions when processing data by the channel.

Note In CX-Programmer (abbreviated as CX-P below), upper bits of channel
numbers and relay numbers are not displayed if their value is 0. For example,
0000CH will be displayed as 0.
Relay numbers are displayed as a channel number followed by a period and a
bit number. The bit number ranges in value from 00 to 15.
Area Channel Relay
In CX-P In CX-P
/0 area 00 to 199 0to 199 00000 to 19915 0.00 to 199.15
1:1 link area 3000 to 3063 CH 3000 to 3063 | 300000 to 306300 3000.00 to
3063.00
;Loa Serial PLC link area 3100 to 3189 CH 3100 t0 3189 | 310000 to 318915 3100.00 to
3189.15
Work area 3800 to 6143 CH 3800 to 6143 | 380000 to 614300 3800.00 to
6143.00
Work area WO000 to W511 CH | WO000 to W511 WO00000 to WO0.00 to W511.15
W51115
Holding area HO00 to H511 CH | HO000 to H511 | HO0000 to H51115 | H0.00 to H511.15
Auxiliary area A000 to A959 CH | A000 to A959 | A00000 to A95915 | A0.00 to A959.15
DM area D00000 to D32767* | DO to D32767* - -
Timer T00O to T511 TO to T511 T00O to T511 T0000 to T0O511
Counter C000 to C511 C000 to C511 C000 to C511 C0000 to C0511

*For 14/20-point 1/0O units: DO to D9999, D32000 to D32767.

Note The work words in CIO Area may be assigned to new functions in future
versions of the CPU Units. Be sure to use the work words in W000 to W511CH

first.
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®Channel Data Notation

Channel data is represented by 4 hexadecimal digits, derived from 16 binary digits,
representing the ON/OFF state of the 16 bits.

In other words, for each 4 bits, the sum of ON bits are calculated and expressed as
a single digit.

MSB

(Most Significant Bit)

LSB
(Least Significant Bit)

Bit 15 (14 (13|12 |11 (10|09 | 08 |07 |06 | 05|04 |03 |02 | 01|00
Bit value 23 | 22 | 91| 90 | 93 | 92 | o1 | 90 | 93 | 92 | 51 | 90 | 93 | 92 | o1 | 20
Content 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 0
(1=0ON,

0=0OFF)

Digit value 0 F 7 C

The above channel will be expressed as "OF7C (Hex)".

@ Constants Notation

Constants used in CP1L instructions are represented as follows.

Notation

Content/Purpose

#0000 to 9999 (BCD)

Timer/counter values, BCD arithmetic instruction, etc.

#0000 to FFFF (Hex)

Comparison data for comparison instructions, transfer data,
BIN arithmetic instructions, etc.

&0 to 65535

Unsigned decimal notation
(Available in certain special instructions only. Can be loaded
into CX-Programmer by converting to and from hex digits.)

®|nstruction Execution Conditions
There are 2 types of instructions: cyclic instructions, and differentiated instructions.

* Cyclic Instructions

The instruction is executed on each cycle, for as long as the execution condition

is ON.
Example

W00000

» Differentiated Instructions

MOV

(021)
HO010
D00010

1 On each cycle for which work area W00000 is!
ION data in holding area HO10CH is transferred
 to DM D00010.

The instruction is executed only once (i.e. on 1 cycle only) when the execution
condition turns ON.
The instruction name is prefixed with an "@".

Example

W00001
——

@MOV (021)

H020
D00020

When work area W00001 switches from OFF to.
:ON data in holding area HO20CH is transferred |
1to DM D00020. !

Some instructions cannot be specified as a differentiated instruction (with the "@"
prefix). If such is the case, use the UP(521)/DOWN(522) or
DIFU(013)(differentiated UP)/DIFD(014)(differentiated DOWN) instructions.
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®Condition Flags

Condition flags are used to reflect the processing results during or after the
execution of instructions. Whether a flag is used or not will depend on the
instruction. These flags are used in ladder programs as contacts.

Name

Label

In CX-P

Function

Error flag

ER

P_ER

* Turns ON when an instruction handling BCD
data attempts to execute using non-BCD data.

» Turns ON when an operand value specified by
the instruction is invalid (e.g. a value outside
the work area).

Access error flag

AER

P_AER

Turns ON when unauthorized access is
attempted on an area that is not meant to be
accessed.

Carry flag

CY

P CY

* Turns ON when the number of digits is
increased or decreased as a result of
executing an arithmetical instruction.

* Data shift instructions and some arithmetical
instructions may handle the carry as part of
their processing.

Equals flag

» Turns ON when data comparison returns an
"equal".

» Turns ON when data becomes 0 as a result of
calculations or transfers.

Unequal flag

P_NE

Turns ON when data comparison returns an
"unequal”.

Greater than flag

P_GT

Turns ON when data comparison returns
"data1>data2".

Greater than or
equals flag

P GE

Turns ON when data comparison returns
"data1>=data2".

Less than flag

P_LT

Turns ON when data comparison returns
"data1<data2".

Less than or
equals flag

P LE

Turns ON when data comparison returns
"data1=<data2".

Negative flag

PN

Turns ON when the MSB becomes 1 as a result
of calculations.

Overflow flag

OF

P_OF

Turns ON when the calculation result overflows.

Underflow flag

UF

P_UF

Turns ON when the calculation result
underflows.

Always ON flag

ON

P_ON

Remains ON at all times. Used as an execution
condition for instructions that cannot be
connected directly to the bus bar.

Always OFF flag

OFF

P_OFF

Remains OFF at all times.
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®Clock Pulses

Clock pulses are contacts that turn ON/OFF at a fixed time interval.

Name Label In CX-P Function
0.02s clock pulse 0.02s P_0.02s 0.02s
—
e
0.01s 0.01s
0.1s clock pulse 0.1s P_0.1s 0.1s
et
0.05s 0.05s
0.2s clock pulse 0.2s P_0.2s 0.2s
I ——
P EE s —
0.1s 0.1s
1.0s clock pulse 1s P_1s 1.0s
1 1 1
0.5s 0.5s
1min clock pulse 1min P_1min 1min

Note To enter a clock pulse or condition flag into CX-Programmer, first enter a contact,
then press the [P] key to select from the drop-down list.
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®|/O Areas

Input area 0.00 to 99.15 (100 CHs)

Output area 100.00 to 199.15 (100 CHs)

With CP1L, the first 1 or 2 channel(s) of the input and output areas, starting at 0CH
and 100CH, respectively, are reserved by the CPU unit.

As expansion I/O units and expansion units are connected to the CPU unit, input
and output areas are assigned 1 channel at a time, in the order of connection.

* Number of Reserved Channels and Expansion (I/O) Units

CPU unit Reserved CH Number of
Expansion (I/O)
Input area Output area Units Allowed
14-point I/0 unit | 0 CH 100 CH 1
20-point /O unit | 0 CH 100 CH 1
30-point I/O unit | 0 CH, 1 CH 100 CH, 101 CH 3
40-point /O unit | 0 CH, 1 CH 100 CH, 101 CH 3

For example, when using a 40-point I/O unit, input areas 0CH and 1CH, and output
areas 100CH and 101CH are assigned to the internal I/O of the CPU unit.

If expansion (I/O) units are connected to the CPU unit, input areas 2CH and later,
and output areas 102CH and later, will be assigned in order.

When the CPU unit is powered ON, input and output channels are automatically
allocated to the input and output areas of the expansion (I/O) units after the
connections are checked.

Changes to the connection order of the units will result in inconsistencies with the
ladder program. Be sure to review the ladder program when changing the unit
connection order.
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A-2 Instructions

CP1L has a rich instruction set. This section explains how to use the instructions, and gives some basic
instructions.

A-2-1 Using Instructions
With previous PLCs, from C-series to micro PLCs, instruction sets were designed
with the primary focus on handing BCD data. However, as data size grow and
exchange of data between computers becomes more commonplace, however,
support for BIN data has become a necessity for control equipment, as well.
In response to such needs and for greater convenience, many of the instructions for
handling BIN data have been added in the process of creating the CP-series.

Note For a list and explanation of the instructions, refer to the CX-Programmer Help.
For details on using the CX-Programmer Help, refer to 4-4 Using the Help.

W Notation for Instructions
®Instructions and Function Numbers

In this section, special instructions, which have a function number assigned are
displayed as a mnemonic followed by a 3-digit function number in parenthesis. E.g.
MOV(021).
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A-2-2 Basic I/0O Processing Instructions

Basic I/0 processing instructions are used for writing to contacts and coils.

Instruction Name Instruction Function
Contact | LOAD LD Used for contacts connected to the bus bar or to the beginning of a
rung block.
LOAD NOT LD NOT Used for closed contacts connected to the bus bar or to the
beginning of a rung block.
AND AND Used for contacts connected in series.
AND NOT AND NOT Used for closed contacts connected in series.
OR OR Used for contacts connected in parallel.
OR NOT OR NOT Used for closed contacts connected in parallel.
Coil ouT ouT Turns relay coil ON when execution condition is 1, and OFF when
(Output) execution condition is 0.
OUT NOT OUT NOT Turns relay coil OFF when execution condition is 1, and ON when
execution condition is 0.
SET SET Turns relay coil ON when execution condition changes from OFF to
> ON. The relay coil will remain ON even when the execution
g condition changes back to OFF.
% RESET RSET Turns relay coil OFF when execution condition changes from OFF
% to ON. The relay coil will remain OFF even when the execution
condition changes back to OFF.
KEEP RELAY KEEP(011) Makes the specified relay function as a keep relay.

Note When programming in CX-Programmer, there is no need to think of contacts and
coils (OUTs) as instructions. They can be written into the program by simply
selecting the corresponding symbols.

W Writing Contacts
oD (LOAD) /LD NOT (LOAD NOT) Instructions

Use at the bus bar or at the beginning of a rung block.

Bus bar

000000 |

Fm—————n
|
|
| |

| |
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®AND / AND NOT Instructions

Use for contacts connected in series.

000000

iiiiiiii

| 000002 |

— |

000001

iiiiiiii

! 000003 |

— |

—

Note There is no limit on the number of contacts that can be connected by AND/AND

NOT instructions.

®0OR / OR NOT Instructions

Use for contacts connected in parallel.

000000

Bus bar

Note There is no limit on the number of contacts that can be connected by OR/OR NOT
instructions.

® Writing Relay Coils

O®OUT / OUT NOT Instructions

OUT instructions turn a relay coil ON when the execution condition is ON. OUT
NOT instructions turn a relay coil OFF when the execution condition is ON.

Execution condition

Execution condition

000100

000101

Note Do not use coils with the same relay number for OUT and OUT NOT
simultaneously. Doing so will result in a "duplicated coil" program error.
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OSET / RSET (RESET) Instructions

Note

SET instructions turn and keep a relay coil ON once the input condition is ON.
RSET instructions turn and keep a relay coil OFF.

000000
— ——— SET —
000102
000001
— —— RSET —
000102
000000 il |
|
|
I

000102

1
|
|
000001 | M
|
|
|
|

In the above example, relay coil 000102 is turned ON by the SET condition and OFF
by the RSET condition.

Holding areas and auxiliary areas turned ON by SET instructions will retain the ON
status even when power is interrupted or when operation is stopped.

®KEEP(011) (KEEP RELAY) Instructions

Note

KEEP instructions make relay coils function as keep relays. This allows for easy
construction of self-maintaining bits.

000000 SET input
| ———————— KEEP (011)
000001 RSET input
S R — 000103

§

000103 000200
— | O
000009 0 | |
| | |
000001 | M | F___________J_T
I I
| o |
000102 i i i i 1
I
Ignored

In the above example, relay coil 000103 is turned ON by the set condition and OFF
by the reset condition. While the reset input is ON, the set input will be ignored.

Holding areas and auxiliary areas turned ON by KEEP instructions will retain the
ON status even when power is interrupted or when operation is stopped.
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A-3 Inner Workings of CP1L

This section briefly explains the inner structure, functions, and internal operation flow of CP1L CPU units.

A-3-1 Inner Stru

cture of CPU Units

The inner structure of a CP1L CPU unit is shown below.

"Write" operation from Built-in inputs
CX-Programmer
1 1 1 1 1 1
1 ] ] ] 1 1
1 ] " e ] | 1
1 1 1 1 1 1
h 4 4 4 4 y__ v
CPU unit
RAM @
User program . ﬁ\ L / \
<« @ Flash memory
@ I— Memory cassette
™ User program
-

Comment
memory

TAccess

Analog adjuster

(1)

v g
External analog 1/0 memory @ FB program <_>©
settings input r Auxiliary area memory @
P @ DM area < | r
> DM area P " \ 4
Parameters
= (i.e. PLC settings)
_ Parameters _ @ |_
» (i.e. PLC settings) <
v v v v \4 v
— _
N

Built-in outputs

Transfer of programs and parameter data

+ Data in RAM is automatically backed up to the built-in flash memory when

changes are made, for example, from the CX-Programmer.

* When the unit is powered ON, data is transferred from the built-in flash

memory to RAM.
Transfer of DM defaults data

* When initiated from CX-Programmer, DM defaults are transferred from RAM

to the built-in flash memory.

» According to PLC setup, DM defaults are transferred from the built-in flash

)

memory to RAM when the unit is powered ON.

Transfer of data between flash memory and memory cassette

* When initiated from CX-Programmer, data is transferred from RAM or the

built-in flash memory to the memory cassette.

* When the unit is powered ON, data is transferred from the memory cassette to

the built-in flash memory.
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(4)

(6)

User program
The ladder program is stored in this memory (RAM) area. The ladder program
can be saved, edited, or opened from CX-Programmer.

I/0O memory

This is the memory (RAM) area the user program writes to and reads from.
Some parts of the I/O memory are cleared when the power is interrupted.
Other parts are maintained. There are also parts, which are used for data
exchange with PLC units, and other parts, which are only used internally.
There are 2 ways to exchange data with other units: once each execution
cycles, or only when instructed.

Parameter areas
In addition to I/O memory area, which is used as instruction operands by the
user, there is also a separate memory area that can be manipulated only from
CX-Programmer. This is the “parameter area”. The parameter area stores PLC
setup data.
[PLC Setup]
PLC setup is the configuration data used by the user to provide a software
definition of the basic specifications of the CPU unit. These consist of
parameters such as serial port settings and minimum cycle time settings.
For details on configuring PLC setup, refer to CX-Programmer Operation
Manual (W446).

Built-in flash memory

CP1L CPU units have built-in flash memory.

Data is automatically backed up to the built-in flash memory as they are
written to the user program area or the parameter area (PLC setup, routing
table) by methods other than programmed instructions, i.e. when transferred
or edited using CX-Programmer or PT, or when transferred from the memory
cassette.

The next time the unit is powered ON, user memory (user program or
parameter area) will automatically be transferred back from the built-in flash
memory to RAM.

By using CX-Programmer, data in the DM area of the I/O memory can also be
saved to the built-in flash memory. This saved data can be set as defaults for
the DM area, and can be automatically written back into the DM area when the
unit is powered ON next.

Symbol table, comment file, and program index file can be stored in the
comment memory portion of the flash memory. When a project is transferred
from CX-Programmer to the CPU unit, program information for the function
block will automatically be saved to the flash memory.

Memory cassette

Memory cassettes can store programs, data memory contents, PLC setup
data, and I/O comments from CX-Programmer.

Data stored in the memory cassette can be loaded automatically when the unit
is powered ON.
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A-3-2 CPU Unit Behavior

This section briefly explains operations that take place within a CP1L CPU unit.

B CPU Unit Operation Flow
Program executions (execution of instructions) are first processed, followed by 1/O
refresh and execution of the peripheral servicing. These processes are repeated in
cyclic fashion.

Power ON
Power ON - Initialize hardware memory and system work.
(initialization) - Detect connected units.
processes . Eyecute automatic start-up transfer

from memory cassette.
- Clear 1/O memory.
- Check user memory (UM).
- Force-set/force-reset.

>

_______ »
P

Overseeing - Check for battery error.
processes - Monitor DIP switches.

- Check I/0 bus.

- Check user program memory.

xipuaddy

Cycle
time

A 4

Program - During execution: Execute user program.
execution - Error processing: Turn outputs OFF
(For bus errors, reset unit)
- When an error occurs: Clear /O memory area
(except when executing FALS instructions)

\ 4
I/O refresh Perform cyclic data exchange on the following units:
* CP-series expansion 1/0O units

*I/O refresh is performed in PROGRAM mode also.

\ 4
Peripheral Services only executed on event occurrence:
services - Peripheral USB port service

- Serial port service

- Communication port service

- Built-in flash memory access service

- Memory cassette access service

- Online editing
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M |/O Refreshing
I/O refreshing refers to cyclic data transfers between a preset area of the memory
and an external source. It involves the following refreshing processes.

Target Unit Type Max. Data Exchange Data Exchange Area
CPU unit’s built-in I/O Input: 2 CH I/O area
Output: 2 CH
CP-series expansion 1/O unit, expansion unit | Fixed; dependent on unit | I/O area

I/O refreshing is performed without interruption within a single cycle. Furthermore,
I/O refreshing is always performed after program execution.

I/O refreshing can be performed for CP1L’s built-in normal I/O and CP-series
expansion (I/O) units at one of the following 3 timings:

* Cyclic refreshing
» Execution by instructions with immediate refresh variation

» Execution by an IORF instruction

®Cyclic Refreshing
I/O refreshing is performed after all instructions in the executable tasks have been

executed.
This is the standard method for /O refreshing.

END } Task
Cycle
END }Task @
N Actual
1/0 refresh — I/O data I:I
| ':|—|
©
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®Execution by Instructions with Immediate Refresh Variation
If the immediate refresh variation has been specified for an instruction, and the
built-in I/O area has been specified as an operand, then 1/O refreshing is performed
when the instruction is executed during the program execution cycle.

Note 1. Immediate refreshing is possible on the built-in I/O area only.
For CP-series expansion (I/O) units, use the IORF instruction.

LD 0.00
10UT 100.00
IMOV 1 101

Actual I/O data (built-in I/O)

Immediate refresh

15 11 0
+—— OCH [ ] |
15 7
— 100CH | | |
1511 0
——— 1cH [ ] |
—— {01CH | | |
15 7 0

xipuaddy

2. Bit-specific instructions:
The channel (16 bits) containing the specified bit will be refreshed.
Channel-specified instruction:
The specified channel (16 bits) will be refreshed.

3. Inputs and S (source) operands:
The input is refreshed immediately before executing the instruction.
Outputs and D (destination) operands:
The output is refreshed immediately after executing the instruction.

® Executing IORF(I/O REFRESH) Instructions

IORF (I/0O REFRESH) instructions can be used to refresh all I/0O data or just the
data within the specified range, at a desired timing. IORF instructions refresh CP-
series expansion (I/O) units.

IORF

D1

D2

D1: Starting CH number
D2: Ending CH number
I/0 channel data between D1 and D2 will be refreshed.

Note |IOREF instructions take a relatively long time to execute. The execution time will
increase as the number of channels being refreshed increases. Hence, the total
cycle time may be extended. It should be noted that the total cycle time may be
increased significantly.

For details, refer to SECTION 4 Instruction Execution Times and Number of Steps
of CP Series CP1H/CP1L CPU Unit Programming Manual (W451).
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W Peripheral Services

Peripheral services are event services that occur on an irregular basis, such as

monitoring and setup on PT, and online editing (editing programs under execution)

and monitoring on CX-Programmer.
It involves processing of service requests both to and from external devices.
In the CP-series, most of the services use the FINS command.

Each service is allocated with a fixed amount of time specified by the system, and
is executed every cycle. If the services processing completes within the allocated

time, no processing is performed during the remaining time.

Service Type

Content

Peripheral USB port service

Serial port service

» Processes unscheduled requests received as FINS or
Host Link commands from CX-Programmer, PT, or from
a host computer via a peripheral USB port or serial port
(i.e. requests for program transfer, monitoring, forced-
set/reset, or online editing).

» Processes unscheduled requests issued by the CPU
unit via a serial port (non-solicited communications).

Communication port service

xipuaddy E

» Executes serial communication by SEND, RECV, and
CMND instructions. Uses internal logic ports 0 to 7 as
communication ports.

» Executes instructions in the background, using internal
logic ports 0 to 7 as communication ports.

Built-in flash memory
accessing service

* Processes reading and writing of data from and to the
built-in flash memory.

Memory cassette
accessing service

* Processes reading and writing of data from and to the
memory cassette.

Note Service time is separately allocated for the peripheral USB port, serial port, and
communication port services. By default, 4% of the preceding cycle time will be

allocated.

If services take several cycles for execution, and are delayed, allocate a fixed

amount of time (as opposed to percentage) to each service. To do this, use [Set

time to all events] under PLC Settings.
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B Cycle Time

CPU units process data in cycles starting with Overseeing processes and ending

with Peripheral services.
®Calculating Cycle Time

The cycle time is calculated as the sum of the following processing times.

Cycle Time = Overseeing Processes + Program Execution + (Cycle Time
Calculation) + I/O Refresh + Peripheral Services

Overseeing Processes

Details

Processing Time and
Variation Factors

Checks I/0O buses.

Checking of user program memory, battery error, etc.

0.4ms

Program execution

Details

Processing Time and
Variation Factors

times.

Processes program execution (execution of instructions). The
processing time is the sum of individual instruction execution

Sum of instruction
execution times

For details, refer to SECTION 4 Instruction Execution Times and Number of Steps

of CP Series CP1H/CP1L CPU Unit Programming Manual (W451).

Cycle Time Calculation

Details

Processing Time and Variation Factors

Waits for the specified cycle time to
elapse when a minimum (fixed) cycle
time is specified in PLC Settings.
Calculates the cycle time.

services)

When the cycle time has not been fixed, the
processing time is approximately 0.

Additional time for fixing the cycle time =

Fixed cycle time — Actual cycle time
(processing time for: overseeing processes +
program execution + /O refreshing + peripheral

I/O Refreshing

Details

Processing Time and
Variation Factors

CP-series Expansion 1/0O Units and
Expansion Units

Each unit is refreshed.

Outputs (from the CPU unit
to the expansion units) are
refreshed first, followed by

the inputs (from the

expansion units to the CPU

unit).

1/0 refresh time for
each unit is multiplied
by the number of
units used

For details on I/O refresh time, refer to 2-7 Computing the Cycle Time of CP Series

CP1L CPU Unit User’s Manual (W462).
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Peripheral Services

Details

Processing Time and Variation Factors

Peripheral USB port
service

Serial port service

Processing time for these services will vary depending on the PLC
settings.

If a cycle time has not been specified, service will be executed
using 4% of the preceding cycle time calculated by "cycle time

calculation”. If a cycle time has been specified, service will be
executed for the specified time.

Execution will take at least 0.1ms, regardless of whether a cycle
time has been specified or not.

If the ports are not connected, the servicing time will be Oms.

Communication port
service

If a cycle time has not been specified in the PLC settings, service
will be executed for 4% of the preceding cycle time calculated by
"cycle time calculation".

If a cycle time has been specified, service will be executed for the
specified time.

Execution will take at least 0.1ms, regardless of whether the cycle
time has been specified.

If no communications ports are used, the servicing time will be
Oms.

Built-in flash memory
accessing service

xipuaddy E

Memory cassette
accessing service

Processing time for these services will vary depending on the PLC
settings.

If a cycle time has not been specified, service will be executed
using 4% of the preceding cycle time calculated by "cycle time
calculation”. If a cycle time has been specified, service will be
executed for the specified time.

Execution will take at least 0.1ms, regardless of whether the cycle
time has been specified.

If there is no access, the servicing time will be Oms.

Note 1.

The cycle time will vary depending on the following factors.

Type and number of instructions in the user program (all cyclic tasks and
additional tasks executable during the cycle, and interrupt tasks of which
execution condition are satisfied)

Type and number of CP-series expansion I/O units and expansion units
connected (use of protocol macro, and max. number of transmission data
channels within messages)

"Minimum cycle time" specified in the PLC settings

Use of peripheral USB ports and serial ports

"Fixed peripheral servicing time" specified in the PLC settings

The cycle time is not affected by the number of tasks in the user program. The
cycle time is only affected by cyclic tasks that are READY within the cycle.
When changing from MONITOR to RUN mode, the cycle time will be extended
by approx. 10ms (this will not, however, make the cycle time too long).
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®Example Calculation of Cycle Time
An example for 4-2-2 Ladder Programs is shown.

Cycle time

Process Name Formula Processing
Time
Overseeing processes | - 0.4ms
Program execution Sequential input instructions
LD 0.55ps x 6 instructions
OR 0.68ps x 6 instructions
AND NOT 0.65us x 7 instructions
_Sequenﬁal input instructions (differentiated) 5.5us x 1 0.04ms
instruction
Sequential output instructions 1.1us x 3 instructions
Timer instructions 6.4us x 1 instruction
Counter instructions 6.7us x 1 instruction
END instruction 6.2us x 1 instruction
Cycle time calculation | N/A Oms
I/O refreshing N/A (no expansion unit) Oms
Peripheral services N/A (no connection) Oms
0.44ms

The following conditions apply:

* CP1L 14-point I/O unit is used.

* No expansion units are used.

* No connections are made, i.e. with CX-Programmer.
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A-4 CP1L Programming Examples

This section provides examples for wiring, DIP switch settings, and programming.

For details on wiring and settings, refer to CP Series CP1L CPU Unit User's Manual (W462). For details on
CP1L instructions, refer to CP Series CP1H/CP1L CPU Unit Programming Manual (W451). For details on

using CX-Programmer, refer to CX-Programmer Operation Manual (\W446).

A-4-1 Using Adjusters to Set Timers

® Functions Used
®External Analog Settings Input

Analog values can be digitized according to the external analog settings input (0 to
10V, resolution: 256). Converted values are sent to the auxiliary area (A643CH).
This function is useful for changing settings based on inputs such as change in
outside temperature or feedback from a variable resistor.

An example using input from a variable resistor is shown below.

B Operation Overview

A photoelectric sensor is placed in front of a gate. When the sensor detects a car,
the gate is opened.
When the car passes the gate, the sensor is turned OFF.

Photoelectric sensor

When a set amount of time passes after the sensor is turned OFF, the gate is closed.

Sensor input
Contact 0.00

Gate output Open
Contact 100.00
Time to OFF

Min. 2.0s to Max. 27s

The time until the gate closure will be adjusted with by a variable resistor connected
to CP1L.

Adjustment range
(Min. 2.0s to Max. 27s) Variable resistor
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B System Configuration
®\Wiring Example

DC24V

1.4kQ
(1/2wW)

Sensor input
0.00

CP1L

B Programming Example
®Ladder Program

0.00

Variable resistor
1k Q (1/4W)

TO010

External analog setting
input connector

Gate output
100.00

100.00

Photoelectric
sensor
100.00

Gate

BCD

100.00

AG43
DO

0.00

+B
#0 |(A
DO
D1

Gate

Il/1|

Photoelectric
sensor

TIM

0010

D1

(A): To set a minimal value of 2sec, first convert the external analog input value
A643 to a BCD value of DO, increment it by 20BCD/2sec, and then store it as

D1.

(B): TIM will act as a decrementing ON timer with 0.1sec intervals.
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mINFO

®Relationship between Input Voltage and A643's PV

Value in A643CH (BCD)

281

100(Hex) 256

- ==

[ N

Input Voltage (V,

The maximum input voltage is 11VDC. Do not apply voltages any greater.

®Using the Analog Adjuster on CP1L
Settings can be changed by using the analog adjuster on CP1L instead of using an
external analog settings input. The analog adjuster can set the auxiliary area
(A642CH) to any value in the 0 to 255 range (0 to FF Hex).

Philips screwdriver

7

(Y

\

Analog adjuster

Ll
e |
o [T =T
N B
v
"o SRRV
PPPPP vouoon
S| vecogy
=
s - !
e
= ]
i .
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0.00 T0010 100.00
| | Il/\
| [
Photoelectric Gate
sensor
100.00
| |
[
Gate
P_On
I I BCD
As42 | (A
DO
+B
#20
DO
D1
100.00 0.00
| | Il/\
TIM
[ I
Gate Photoelectric 0010
sensor D1

(A): To use the analog adjuster on CP1L for setting the timer in the example
application, change auxiliary area A643 in the ladder program to A642.

A-4-2 Capturing Short Signals

B Functions Used
®Quick-Response Input

By setting the built-in input to use quick-response inputs, inputs having a signal
width as small as 30us can be captured, regardless of the cycle time.
14-point I/O units can use up to 4 quick-response inputs. 20/30/40-point I/O types

can use up to 6.

B Operation Overview

Products moving at high speeds are detected by a sensor and counted.

Product

Sensor

r 4

—
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Signals that are shorter than the scan time must be read and counted.
When 100 signals have been counted, a counting completed signal will be output.

30us min.

Sensor input —l |:|

Contact 0.04

BCD counter instruction
C0000

Set Value 100 100
Present Value 99
28 97

Contact C0000

Counter reset
Input contact 0.01

Count complete
Contact 100.00

* Quick-response inputs can read short signals that are shorter than the cycle
time. However, as with any other input, the full cycle time will be used for ladder
processing. For accelerated processing unaffected by the scan time, use

interrupt inputs.
* The input can only be counted once during each cycle time, regardless of how
many times the input occurs. To count the input multiple times within each cycle

time, use a high-speed counter.

B System Configuration
®\\Viring Example

Sensor input 0.04 Counter reset input 0.01

CP1L

Count complete 100.00
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B PLC Setup

1.
2.

3.

On the PLC Settings dialog box, set the sensor input (0.04) to [Quick].

Open the CX-Programmer main window.
Double-click [Settings] in the project tree.

= Untitled - CX-Programmer - [NewPLC1 . NewP rogram1.5ection] [Diagram]]
[ Fle Edt wiew Insert FLC Program Tools ‘Window Help

DEE h| & P BWOLR( TN ALE
e G == g = IFHUp | — O 88 5
CRAMEOE 6 ek b Ak e
=z fo .
[Program Name : NewProgra
.

=1 Symbols
glormmmm

i 5 H
= ‘ Programe [ RFYTRRIRRR +3
= G} NewProgrami (00)

=3 Symbols

13 Sectionl

B enp
1F Puncuon Blodks

The PLC Settings dialog box will be displayed.

=7 PLEC Seitings - MewPLC1
Fis Optiors  Help
Siowhue | St | Tamnge | gt comtioet | Siminl Post 1 | Piphonsd Saevice | Buaintepus | Pusin a1 4| ¥

Slartup Hold Mode
[ Faro Stapus Hoad Bt = Pragram
I 10M Hald B ™ Moo
" Fun
Startup Dats Alesd - U . Furd

I P DM oo s rrseiony

P i

Click the Built-in Input tab.
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4. On the INO drop-down list for Interrupt Input, select [Quick].
While the sensor input contact is 0.04, setup is performed for [INO] since
the interrupt input / quick-response input setting is set to 0.

=7 PLEC Seitings - MewPLC1
Fis Optiors  Help
Statup | st | Tumings | beput contant | SenislPo 1 | Pecphaisl Servcs  Bulbinlrout | Putse Oupa 0 34 | k|

High 5§ pesesd Coumber (1
I W high speed countes 0
Conmbreg e = L8
Circuly Mg Court
Fretet r
Inpul Soifing =]
High Speed Counber 2
r
Commbirng rnaeles ™
Circulyr Mae. Court

Rt
aseing [ ]

High Sipsssed Cionrids 1
I™ Uss high speed counter 1

MM(‘ r
Ciculs M Coure [T
Flazet [Zohase. scitwanseser x]
ingui Soting [0 s e oo |
High Spoed Countas 3
-
Conariireg smade ™
Divcuis Mase Conrt l—
Al
e

=

w2 [Momd =] mea Momd =)

P i
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5. Close the PLC Settings dialog box.
6. To apply changes made to the PLC settings, turn the PLC power ON.

B Programming Example
®Ladder Program

Sensor input
0.01

CNT BCD counter

0000

#0100

Il/\I

Counter reset input

CIOOOIO

100.00

Count complete
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A-4-3 Using Interrupt Inputs to Accelerate Processes

B Functions Used
®Interrupt Inputs

CP1L CPU Units normally repeat processes in the following order: overseeing
processes, program execution, 1/0O refreshing, peripheral servicing. During the program
execution stage, cyclic tasks are executed. The interrupt function, on the other hand,
allows a specified condition to interrupt a cycle and execute the specified program.
Interrupt inputs (direct mode) execute interrupt tasks when the built-in input of a
CPU unit switches from OFF to ON, or from ON to OFF. Interrupt tasks 140 to 145
are allocated to the input contacts. The allocation is fixed. Use interrupt inputs to
achieve faster processing that is unaffected by the scan time.

B Operation Overview
Moving product (i.e. IC chips) will be inspected for curvatures and bends.
Use interrupt inputs if the normal cycle time cannot provide fast enough
processing.

Sensor input (interrupt)

Product

Sensor input 1
Sensor input 2

Sensor input 3

Interrupt tasks will be executed when the sensor input (interrupt) changes from
OFF to ON.

1

[ [

Process Process
interrupt task interrupt task interrupt task

Sensor input (interrupt input 0)
Contact 0.04 Process

Sensor input 1
Contact 0.00

Sensor input 2
Contact 0.01

Sensor input 3
Contact 0.02

RESET input
Contact 0.05

PASS output
Contact 100.00

NG output
Contact 100.01

NG output sensor input 1
Contact 100.02

NG output sensor input 2
Contact 100.03

NG output sensor input 3
Contact 100.04

e e

]

I

e R e

T
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B System Configuration
®\Wiring Example

xipuaddy E

On CP1L units with 14-point I/O, interrupt inputs can be allocated to contacts 0.04 to

0.07.
Input interrupt O will be allocated to contact 0.04. The interrupt task executed by

input interrupt 0 is task No.140.

Sensor input 3 0.02 Sensor input (interrupt input 0) 0.04
Sensor input 2 0.01

Sensor input 1 0.00 — RESET input 0.05

CP1L
PASS output 100.00 ¢—— —» NG output sensor input 3 100.04
NG output 100.01 < —— NG output sensor input 2 100.03
— NG output sensor input 1 100.02

OPLC Setup

4.
d.

Set contact 0.04 to be [Interrupt].
Open the PLC Settings dialog box.
Click the Built-in Input tab.

On the INO drop-down list for [Interrupt Input], select [Interrupt].
While the sensor input contact is 0.04, setup is performed for [INO] since the
interrupt input setting is set to 0.

=7 PLC Sottings - MewPLC1

Fls Optiors  Help
Slatup | Settings | Tamings | Iput contant | Sensl Pt 1 | Perpheal Servce  Budtnlnput | Puice Oupa 04 | #|
Hagh S pesc] Comabes [} High Gpeted Coarden 1
I e high speed counie [ Uge high speed counter 1
Counting mode = r Counting mode r
Circulsi Mae Court | Ciculsr M Court |
Freser Flasst
Input Seting | ] Ingu Eeting | ]
High Speed Counber 2 High Speed Counte 3
r -
Commbirng roee ™ = Conardireg smode ™ "
Circulyr Mae. Courk Clroulw Mas Court
et [ ] Hrrt [ ]
Ingud Selirg | ] Irgnd Setirgy | ]
e Irgaa
140 |Duick |y [Moma | g Mo x| w3 [Nomal =l
Ariéim,
CPILL  Offine

Close the PLC Settings dialog box.
To apply changes made to the PLC settings, turn the PLC power ON.
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B Programming Example
®Ladder Program

MSKS (interrupt mask set) instructions will be used to assign the "up" specification
to the interrupt input, and to set the interrupt permission for enabling the interrupt

inputs.
P_On
I I MSKS(690)
110
#0
MSKS(690)
100
#0
100.02
|| SET
NG output sensor input 1 100.01
100.03
| |
[
NG output sensor input 2
100.04
| |
[
NG output sensor input 3
0.05
| 4|
RSET
11
RESET input 100.00
RSET
100.01
RSET
100.02
RSET
100.03
RSET
100.04

Interrupt input 0

Up specification for input

Interrupt input 0

Allow interrupt
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When interrupt input O (contact 0.04) turns ON, the following "interrupt task 140"
will be executed once. Assignment of interrupt tasks to interrupt inputs is fixed.
Interrupt input 0 will always execute interrupt task 140.

0.00 0.01 0.02

I I I I I I— SET PASS output

Sensor input 1 Sensor input 2 Sensor input 3 | 100.00

0.00
Il/]l SET [NG output
Interrupt task Sensor input 1 100.02 | sensorinput 1
140 0.01
Il/] SET | NG output
Sensor input 2 10003 | sensorinput 2

I0.02

| SET NG output
Sensor input 3 100.04 |S€nsor input 3

xipuaddy E
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mINFO
®Creating Interrupt Task Programs
1. Right-click [NewPLC1[CP1L]Offline] in the project tree. Select [Insert

Program] from the pop-up menu.
[NewProgram2(Unassigned)] will be added to the bottom of the project tree.

= Untitled - CX-Programmar - [MewPLCT . NewP regram 2. 5ection? [Disgram]]
[V Fe Edt wew Insert FLC Program Tools ‘Window Help

Dﬁﬂrﬂ&l} ¥ @B AT ER (418

ENEE&BG‘ s REFEME

_ﬁ' Hewiraject -Lﬂ ’ Progruniblins : Hewirogree
B NewPLCI[CPLL ] Offine [Saction Mame - Sacticnt]

=1 Symbols
10 Table and Unk Setup

Settings
o Mathery
B Programs
5} Newfrogrami (00)

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

2. Right-click [NewProgram2(Unassigned)]. Select [Properties] from the

pop-up menu.
The Program Properties dialog box will be displayed.

£

Program Properties

ﬂ General lF'ru:utectiu:un] Comments |

Marnes I ewProgram.

Task type: |L|nassigned j
B
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3. Click the General tab. Select [Interrupt Task 140] from the Task type drop-
down list.

Program Properties |E

ﬂ General lF'rntectinn] Comments |

Marne: |NewF‘rugram2
T azk ype: |Unassigned j
Interrupt Tazk 135 S

Interrupt Task 136
Interrupt Task 137
Interrupt Tazk 138
Interrupt Task 133

—— |nterupt Task 141 ‘!S B

Interrupt Task 142
Interrupt Tazk 143
Interrupt Task 144 w

4. Close the Program Properties dialog box.
5. Select [Section1] under [NewProgram2(Int 140)].
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= application.3 - £ Programmes - [MewP C1_NreProgram 2. Section] [Dagas]] ElEE
UV Pl Bl v ot LD Peapas Tadh Wiedier el ]
DFE it @0 W AT TW (&CEN p = W
FEEAR % (H@m sy MEBEES
DREROF ca="080 ' L R TR R EE T
R is P o [Jresm same vstrgunn -
= I NPT [P | O hastian Mo | Sl
Symbky
30 Tatie ancd Unik Secp as g voE
52 Mamary - .
= Progrem T
A MessProgram §20) [
Symboki
gs-t:-: s ey
(] r fat
= [l Mo (1ot 1400 2
gw I -
D:ou 2 1o@
- E st sat
e |
-
1 om
o e e fat
T
~
L
=
|4 o
hﬁﬂﬂf =il s Ak o Vahar Comermari:
Por ek, presn 11 P | 2 =Gl - Ol rurg 4 {5, 1] - B 1

0. Input the ladder program for the interrupt.
To display the main ladder program, double-click [Section1] under
[NewProgram1(00)] in the project tree.
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A-4-4 Using Calendar Timers

B Functions Used

®Clock
CP1L CPU units have a built-in clock.

The clock cannot be used if a battery is not installed or the battery voltage is low.

B Operation Overview
In this example, a fountain will be controlled.

The fountain is to be activated according to the following schedule:

* Mon thru Fri: 17:30 to 20:30
« Sat, Sun: 10:00 to 21:15

Fountain

B System Configuration
®\Wiring Example

CP1L

Fountain pump
100.00
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B Programming Example
®Ladder Program

to [Friday]),
from 17:30 (when A351 [hh:mm:ss] becomes equal to the value set in DO
[17:30:00])
until 20:30 (when A351 [hh:mm:ss] becomes equal to the value set in D10
[20:30:00)).

[ B 1 10000
— <=(315) >=DT(346)—{ <DT(343)|~

1 1

1| _A354 #38 #38 :® Fountain pump
vl o#s A351 A351 | !

' DO D10 |1

1 1

== ====" _-m=mmmmEm=m=—=— =-=mmmm==—=— =1

- >=(325) >=DT(346)— <DT(343)

1 1

1 |_A354 #38 #38 |1

| #6 A351 A351 | !

' D20 D30 |1

1 1

(A): Turned ON for Monday thru Friday (i.e. when A354 [day] is less than or equal

(B): Turned ON for Saturday and Sunday (i.e. when A354 [day] is greater than or
equal to [Saturday]),
from 10:00 (when A351 [hh:mm:ss] becomes equal to the value set in D20
[10:00:007)
until 21:15 (when A351 [hh:mm:ss] becomes equal to the value set in D30
[21:15:00)).

+ >=DT and <DT are time comparison instructions.

B INFO
®Time Data on CP1L

The clock’s PV is output to the following auxiliary areas.

Name

Address

Content

Time data

A351.00 to A351.07

Second: 00 to 59 (BCD)

A351.08 to A351.15

Minute: 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 to 06 (BCD)
00: Sunday, 01: Monday, 02: Tuesday, 03: Wednesday,
04: Thursday, 05: Friday, 06: Saturday
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®Time Comparison Instructions
Time comparison instructions allow for easy comparisons of time.
E.g. If 0.00 is ON and the time is 13:00:00, turn 100.00 ON.
The hour, minute, and second of the current time in the CPU unit's built-in
clock (A351 to A352) and set time (D100 to D102) will be compared.

0.00 100.00
| | =DT
| c -

s1 | A3s1

s2 | D100

7 6 54 3 2 10
DO|-|-|1|1|1|0|0|0|—> Set D0=0038Hex

Compare seconds
Compare minutes »——

Compare hours
Mask days
Mask months

Mask years

!

Compare highlighted data

15 97 0 ¢ 15 97 0
A351 Minute | Second |[€—»S2 :D100 00 00
A352 Day Hour |<€4—»S2+1:D101 - 13
A353 | Year | Month Lsz+2:D102 - -
Reflected on condition flag when power is turned ON
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®DM Area Setup

1.
2.

The following values are set into the DM area as BCD.

Channel | Value Content
DO 3000 | 30min O0sec
D1 0017 17hr
D2 0000 -

D10 3000 | 30min OOsec
D11 0020 20hr
D12 0000 -

D20 0000 | 00min O0sec
D21 0010 10hr
D22 0000 -

D30 1500 | 15min O0sec
D31 0021 21hr
D32 0000 -

Open the CX-Programmer main window.
Double-click [Memory] in the project tree.

= Untitled - CX-Programmar - [NewPLC1 . NewP regram1.5eclion [Diagram]]
¥ Fle Edt view Insert FLC Program Tools ‘Wwindow Help

(D@E R |[EE BP0 KB (TR
|« % a [FEEmER

DERROG & cFA@|(2Bs | wxd|ssr
T&m sl fo ———
=1 i MewPLCI[CPLL ] Offine [Seehen Name : Sectian|

12 Table and Unk Setup

AP UE W | — O 8§ &L

R

AN

L

JER

ETHOgERD

LR LR R LR L R

{
i

i
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3. Double-click [D] in the data area workspace.
The PLC data table will be displayed.

Fie Ede Vew Orid Windew Help

Bl |H] Sl 3[%(0

Gl 1 P T = e Y N e

¥ 1 |

| A= .

Y e Swchbm| 0 | | |
| | | |

alafalalala[a[a]ala] -

LRV R

TgEnaE

£

%
:

i
£3

e BT

ety oo =

i Ll

4. Input the values for the DM addresses.

Xipuaddy E

Start hddeass: k< |

Imores | |
afafaefalalswfafalal =
3000|0017 | poce

DN 000 | |

00020 {0000 (0010|0000
1500 (603 oo [

[CLTE]

W

5. Click [Save in Project].
The settings will be saved.
6. Transfer the data from the computer to CP1L.
1)Confirm that the computer is online with CP1L.
2)Select [Online] - [Transfer to PLC] from the menu.
The Transfer to PLC dialog box will be displayed.
3)Select the area and its region for the transfer. Click [Transfer to PLC].
The data will be transferred.
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A-4-5 Using Rotary Encoders to Measure Positions

B Functions Used
®High-Speed Counting by Built-in Input

High-speed counter inputs can be enabled by connecting rotary encoders to the
built-in inputs. CP1L units come with multiple high-speed counter inputs, making it
possible to control multi-axis devices with a single CP1L.
High-speed counters can be used for matching target values, and for high-speed
processing, using range comparison interrupts. Interrupt tasks can be triggered
when the counter value reaches a specific value or value range.

B Operation Overview
A sheet feeder will be regulated to feed constant lengths in a given direction, i.e. for
vacuum packing of food products.

i) /N /N

Motor: Start
Contact 0.02
Motor: Run
Contact 100.00

Motor: Slow
Contact 100.01

Normal stop position
Contact 100.02

Error stop position
Contact100.03

v

High-speed counter
measurement pulse
(A270) (

—
—>

Ladder program turns the high-speed
software reset (A531.00) ON upon motor startup

While the pulse count is between 3500 and 3550, normal stop position (100.02) will
be ON. When the pulse count exceeds 3550, error stop position (100.03) will be
ON.
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B System Configuration
®\Wiring Example

Note

Encoder (power
supply: 24VDC)

E.g.: Model E6B2-CWZ6C

NPN open collector output

Phase A

0V(COM)

ov
+24V

AC100 ~ 240V ()

24vDC

Start motor
*1 0.02

| L1 | L£/N|06M

o1|o3| os| 07|NC|NC|

| || 0o] 03] 04 06 |Nc|NC]|

CP1L-L14DR-A

| + | oo| 01| 02| 03| o4|Nc|
| - lcomcomltomdom] 05 | nc|

Motor run 100.00

Motor slow 100.01

® Error stop position
@ 100.03 6’

&/

Indicator

Inverter, etc.

Normal stop position
100.02 Indicator

Use the external power supply for input devices only. (It cannot be used to power

output devices.)
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OPLC Setup
High-speed counter 0 will be enabled.
1. Open the PLC Settings dialog box.
2. Click the Built-in Input tab.

=7 PLE Suttings - MewPLE1

Flo Optiors  Help
Stahu | St | Tomnge | bopud comstard | Swind Pt 1| PerghmsiSanvice Bulbinlroit | Putee Duipuan 1| v
Hagh S Cousitas High S Cowrim 1
¥ Uipe high speed countes ™ Uige high speed counter 1
Counting e = Linoas mods © Circular mode Counting mode = i
Creuls Mae Court | ' Ciculss Mast Court [
Flaset [Soiteme reseticompangl x| Plesat [Fohme scivmereset =]
Input Seting |Diimerbaighmered. v Irgui Seting | |
High Speed Counter 2 High Spesed Counter 3
r B
Conrting mosde = Couniing mode ™ r
Cirzuly Mae Court Cirpuly M. Court
e | =l hes =
inpul Seting | = Irgai Seiting | =l
Ertemnug Irpad
10 [Mermal | i [Homal | iz [Moma | w3 [Nomal =l
CPILL  Cfiee
3. Check the [Use high speed counter 0] checkbox for High Speed Counter
0.
4. Select [Linear mode] for [Counting mode].
5. Select [Software reset(comparing)] from the Reset drop-down list.
6. Select [Differential phase input] from the Input Setting drop-down list.
7. Close the PLC Settings dialog box.
8. To apply changes made to the PLC settings, turn the PLC power ON.
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B Programming Example 1
Use comparison instructions to compare counter values.
The program can be created easily by using comparison instructions to compare

counter values.
®Ladder Program

Counter values are used to start/slow/stop the motor.

>

xipuaddy

I0.02 V\IIO.OO
[
| * [ [ DIFU Software reset
Start motor Stop motor A531.00 for high-speed counter 0
100.00 100.00
| |
|
Motor run Motor run
100,01 When high-speed
>=(325) O counter (A270) reaches
3000 (0BB8 Hex),
A270 Motor slow the motor decelerates.
#0BB8 WO.00
- When high-speed
>=(325) O counter (A270) reaches
3500 (ODAC Hex),
A270
Stop motor the motor is stopped.
#0DAC
After motor stops, check the stop position.
W0.00 0.02 W0.01
| i O
[ I
Stop motor Start motor Motor stopped
W0.01 100.02 Stop position is normal if the
| — || high-speed counter (A270) is
| >=(325) =<(310) between 3500 (ODAC Hex)
Motor stopped A270 A270 Nor.mal stop and 3550 (ODDE Hex).
H#ODAC #ODDE position
100.03 L .
Stop position is in error if
>=(325) O the high-speed counter (A270)
A270 is greater than 3550
Errorstop  1DDE Hex).
#0DDE position
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B Programming Example 2

Use a CTBL (register comparison table) instruction to execute an interrupt process

when the target value is achieved.
Slowing and stopping are executed as interrupt tasks, allowing high-speed

processes to be executed without affecting the cycle time.

®Ladder Program

Use a CTBL instruction to execute interrupt tasks when the target position is

reached.

Reset "motor stopped"”

Software reset for high-speed counter 0

Specification for high-speed counter 0
Start comparison with target

Lower CH of comparison table

Set "motor run"

Stop position is normal if the
high-speed counter (A270) is between
3500 (ODAC Hex) and 3550 (ODDE Hex).

Stop position is in error if the
high-speed counter (A270) is
greater than 3550 (ODDE Hex).

0.02
I * I RSET
Start motor W0.02
A531.00
CTBL(882)
#0
#0
D600
SET
100.00
After motor stops, check the stop position.
W0.02 100.02
I I >=(325) <(310)
Motor stopped A270 A270 Normal stop position
#0DAC #0DDE
100.03
>=(325)
A270 Error stop position
#0DDE

When the PV of the high-speed counter matches target value 1 (3000), interrupt task

04 will be executed.

Interrupt task
04

B
o

—_—

SET

Set "motor slow"

100.01
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When the PV of the high-speed counter matches target value 2 (3500), interrupt task
05 will be executed.

P_On
|| RSET
[ Reset "motor run"
100.00
Interrupt task
05 RSET
Reset "motor slow"
100.01
SET
Reset "motor stopped”
W0.02

®DM Area Setup

The comparison table for the CTBL (register comparison table) instruction should
be allocated to DM D600 through D606.

>

Channel Value Content %‘;
D600 0002 Iltems compared: 2 -CE
D601 0BBS8 Target value 1: 3000 BCD (BB8 Hex) %
D602 0000
D603 0004 Target value 1: Interrupt task No.4
D604 ODAC Target value 2: 3500 BCD (DAC Hex)

D605 0000
D606 0005 Target value 2: Interrupt task No.5

A-4-6 Using Servo Drivers for Positioning

® Functions Used
®Pulse Output by Built-in Output

Pulse signal outputs from the built-in output of a CPU unit can be used for
positioning and speed control of a servo motor driver with up to 2 axes.

B Operation Overview
The following example is for a single-axis handling machine that is used to transfer
product.
Origin search will be executed, followed by positioning operations to points A and B.

Point A Origin Point B

i

15
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®Origin Search
An accurate origin search that makes use of various 1/O signals (origin proximity
input signal, origin input signal, positioning completed signal, error counter reset
output, etc.) can be executed with a single instruction.

xipuaddy E

Origin proximity input
Contact 0.02
<
Origin input |—| |—| |—| |—| |—| ﬂ
Contact 0.06
Search high speed
Pulse 10kHz
frequency / Search deceleration ratio
Search acceleration ratio 2000Hz/4ms
2000Hz/4ms Search é)roximity speed
1000Hzf
Origin Search Method Setting Description
Search direction Ccw Origin search is executed in the CW direction.
Detection method Methd 0 Reads the first origin input signal after an OFF-ON-OFF
sequence of the origin proximity input signal.
Search operation Invers 1 Reverses direction on a limit input, and continues the origin
search.
Operating mode Mode 1 Executes an error counter reset output when the origin is
detected. Positioning completed input will not be used.
®Positioning

Common settings for the positioning operations are as follows:
+ Target frequency 50kHz

» Acceleration/deceleration ratio 2000Hz/4ms

* Initial frequency OHz

A

@

Point A Origin Point B
CCW < >

Ccw
-1000 @ 100000

®

(1) After completion of the origin search, the equipment will be positioned to point
A (-1000) by absolute pulse specification (absolute coordinate system).

(2) After positioning to point A, the equipment will be positioned to point B
(100000) by absolute pulse specification (absolute coordinate system).

(3) Positioning of points A and B are repeated. Because absolute pulse
specification is used, the positioning SV for (3) will be the same as for (1).
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B System Configuration

®\Wiring Example

CCW limit ~ Origin proximity CW limit
sensor sensor sensor
0.00 0.02 f 0.01 Start Positioning  Positioning
' ! origin search  to point A to point B
_ — — 0.03 0.04 0.05
® &|NO ® ¢ NO NO d ® ® e
contact contact contact
+ -
24VDC
| R7D series
e PK ]
2 [cOul 81 03 05 | Jo7 | NC | NC| N1

NC [ @ [ 00| 02| 04| 06| NC|NC|

CP1L-L14DT

ooy el oo o oc]

[we[o
[nclbaialgtfeaues [ne

16kl ], *
o] | ] ol]

output CCW
100.00 outpput
100.01
Error counter -
reset output L4 6 RUN

Indicator
Point A Point B Origin search
positioning positioning complete
complete  complete 100.05
100.02 100.03

Q @

100.04

_.w_n_mo Z
+ 11 ZCOM
------------ e—¢ Hood

1
1
1
1
1
1
1
1
1
1
i 5 +24V IN
1
1
1
1
1
1
1
1
1
1

*Insert a resistance of 1.6 to 2.2k Q , so that the current is within the 7 to 15mA
range.
*For a 20/30/40-point CPU, the origin proximity input (pulse 0) will be 0CH10bit.
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OPLC Setup

Specify the settings for pulse output 0.
Open the PLC Settings dialog box.
Click the Pulse Output 0 tab.

3. Set the following settings.

N —

7 PLE Suttings - MowPLET

Flo Optiors Help
Settngs | Tovings | Ingud constan | Sesal Pert 1 | Prsihessl Sanvice | Buinirgut Pulsn Dufpt 0 | Pudon 04 | ¢
'-m@ i S T [ P
Lk Input Signal Cpaistier: [Abvagn =] SpesdCurms [Trapesiam =]

Lt Ingad Sigriad HO =l
D Dvigin Opesgtion Sesings Drigin Retum

¥ Llsn define origin opeeation: G
SewchDimcion  |OW | SamchHighSpesd [16000 ] e b e
DelecionMelld  [MehdD 7| SemchProdnipSpsed  [1000 ] pps | | Accslerstionfioko
SewchDperabiers | Irwts 1 * | Eaarch Compenantion Vil 0 + o ;:.l:l
OpssionMode  [Mode1  +| Eeachhccelsbion Rofip 2000 =] pas
OngniguSigral  [M0 | Search Drceleaion Ao (2000 = o &
iyt =] Possmrarom e ] m

xipuaddy E

CPILL_ffire
Base Settings Origin Search
ltem Setting Item Setting
Undefined Origin Hold Use define origin operation Use
Limit Input Signal Operation Always Search Direction Cw
Limit Input Signal NO Detection Method Methd O
Search/Return Initial Speed Opps Search Operation Invers 1
Speed Curve Trapezoidal Operating Mode Mode 1
Origin Input Signal NO
Proximity Input Signal NO
Search High Speed 10000pps
Search Proximity Speed 1000pps
Search Compensation Value 0
Search Acceleration Ratio 2000
Search Deceleration Ratio 2000
Positioning Monitor Time Oms

4. Close the PLC Settings dialog box.

5. To apply changes made to the PLC settings, turn the PLC power ON.
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B Programming Example
®Ladder Program

Allocate limit sensors to limit inputs.

0.01 A540.08
] O
|
CW limit sensor CW limit input
0.00 A540.09
] O
[
CCW limit sensor CCW limit input
Execute origin search and positioning.
0.03
I I @ORG(889) | Origin search ORG instruction
Start origin search #0 Pulse output0
#0 Origin search function
CW/CCW pulse output method
0.04
I I @PLS2(887) | Positioning PLS2 instruction
Positioning to point A #0 Pulse output 0
#1 Absolute pulse specification
DO Position data setup table
D6 Initial frequency setting
0.05
I I @PLS2(887) | Positioning PLS2 instruction
Positioning to point B #0 Pulse output 0
#1 Absolute pulse specification
D10 Position data setup table
D6 Initial frequency setting
Output flags for origin search and positioning completion.
0.03 0.04 0.05 WO0.00
H———IA O
[ I [
Start origin search Positioning  Positioning
to pointA  to point B
WO0.00 A280.06  100.05
I Origin search complete
Origin stop
0.04 0.03 0.05 WO0.01
t———A O
[ [ [
Positioning Start origin  Positioning
to point A search to point B
W0.01 A280.03  100.02
I I Point A positioning complete
Pulse output complete
0.05 0.03 0.04 W0.02
I O
[T I [
Positioning Start origin  Positioning
to point B search to point A
W0.02 A280.03  100.03
I Point B positioning complete

Pulse output complete
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®DM Area Setup Example

Address Value Content
Point A D0000 07DO0 Acceleration ratio: 2000 (Hz/4ms)
positioning D0001 07D0 | Deceleration ratio: 2000 (Hz/4ms)
D0002 C350 Target frequency: 50000 (Hz)
D0003 0000
D0004 FC18 Pulse output volume: -1000 (Hz)
D0005 FFFF
Initial D0006 0000 Initial frequency: 0 (Hz)
frequency D0007 0000
Point B D0010 07DO Acceleration ratio: 2000 (Hz/4ms)
positioning D0011 07D0 Deceleration ratio: 2000 (Hz/4ms)
D0012 C350 Target frequency: 50000 (Hz)
A D0013 0000
D0014 86A0 Pulse output volume: 100000 (Hz)
Z D0015 0001
°
@
3
Q
X
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A-4-7 Using Inverters for Speed Control

B Functions Used
®Modbus-RTU Easy Master Function

(1)

By using Modbus-RTU easy master function, Modbus-compliant slave devices (i.e.
inverters) can be controlled easily via serial communication.

eoms RS-232C
option board

 —
Option
board slot \[_ RS-422A/485
- option board
CP1W-CIF11

To perform serial communication on CP1L, install an optional serial communication
board (RS232C or RS422A/485). 14/20-point I/O units can have 1 optional serial
communication board installed. 30/40-point I/O units can have up to 2 boards

installed.

The Modbus-RTU easy master function allows for easy communication with
components connected via a serial connection board.

D32300
D32301
Describe Modbus-RTU commands in the D32302
DM fixed allocation words.
Communication can then be enabled by D32303
simply turning ON the software switch N

15 08 07 00

— — Slave address

— — FUNCTION code

Communication data bytes

Communication data

AB640 CH bit 00.

Slave address | FUNCTION code [Communication dataj—>

le— Slave address | FUNCTION code [Communication data]l—

Modbus-RTU easy master function j e | Modbus-RTU | OMRON inverter
execution switch A640 CH bit 00 CP1L

] ] CIMR-V7 / CIMR-F7
for port 1 O O
(for port 1) f o -

=

In the DM fixed allocation words for Modbus-RTU easy master, allocate the slave
address, function, and data to the Modbus slave device. After the allocations have
been made, Modbus-RTU commands can be sent by turning the software switch ON.
Received responses are automatically stored in the DM fixed allocation words.

Note Modbus-RTU easy master execution bits and DM Fixed Allocation words depend
on unit type, 14/20-point 1/O units or 30/40-point I/O units. For details, refer to CP
Series CP1L CPU Unit User's Manual (W462).
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B Operation Overview
A bobbin winder on a spinning machine will be used for in the following example.
The rotation speed of the bobbin winder must be made variable as the thread is
wound, so that the speed at which the thread is pulled stays constant.

\

\- CP1L

/

Constant thread speed

xipuaddy E

—> —>
Fast rotation Slow rotation
60.00Hz
\, 55.00Hz
Speed . 50.00Hz
\ Stooped
é »
Contact A Contact B Contact C Contact Z
ON ON ON ON
(W0.00) (W0.01)  (W0.02) (W0.15)

The target speed is achieved based on input from multiple contacts. Acceleration
and deceleration is modified by the acceleration and deceleration of an inverter.

B System Configuration
CP1L and CIMR-V7 (an OMRON inverter) are connected by RS485 for frequency

and start/stop control.
®\\Viring Example

CP1L CIMR-V7
)
CP1W-CIF11 =
Symbol 9
RS485 ymbolf Control T
1 | RDA- S- circuit J‘I
2 §g§+ " I S+ __lterminal block .-JI'
— m or less R-___[(communication o 5 in'
4 [sDB+ R+ _|terminals) Rl |
5 | FG T |‘IE.

CP1W-CIF11
(RS422/485 option board)
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®CP1W-CIF11 Setup

Set the DIP switches as follows.

(Rear panel)

—_—
—— _
== || CPU unit connector
Operation setup
DIP switches
No. Setting ON/OFF Content
1 Presence of terminating resistance ON Terminating
resistance
present
2 | 2/4-wire selection ON 2-wire type
3 | 2/4-wire selection ON 2-wire type
4 |- OFF Always OFF
5 | RS control for RD ON Enabled
6 SD control for RD ON Enabled

®CIMR-V7 Setup

Set the DIP switches as follows.

+ SW2-1: ON (terminating resistance present) Terminating resistance for RS422/

485 communication

Next, set the parameters as follows:

No. Name Value Comments

n003 | Operation command 2 RS-422/485 communication enabled

n004 | Frequency command 6 Frequency commands from RS-422/485

communication enabled

n019 | Acceleration time 1 5.0 Acceleration time (sec)

n020 | Deceleration time 1 5.0 Deceleration time (sec)

n151 | RS-422/485 communication 1 Detection enabled, detect errors, stop
Timeout detection deceleration after deceleration time 1 (Default)

n152 | RS-422/485 communication 1 Select unit for communication of frequency
Frequency commands and commands data and frequency monitoring data.
monitoring Unit: 0.01Hz (Default).

n153 | RS-422/485 communication 1 Slave address (slave node number), unit 1
Slave address

n154 | RS-422/485 communication 2 Communication baud rate (communication
Baud rate speed): 9600bps (Default)

n155 | RS-422/485 communication 0 Even parity
Parity

n156 | RS-422/485 communication 10 Sets the response wait time for request messages
Transmission wait time received from the master. 10ms (Default).

n157 | RS-422/485 communication 0 RTS control enabled (Default)
RTS control
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OPLC Setup

Configure serial port 1.

Open the PLC Settings dialog box.
Click the Serial Port 1 tab.

3. Set the following settings.

N —

7 PLE Suttings - MowPLET

Fle Optiers  Help
Siatings | Tevirgs | Inpud cormtard Sesial Port 1 | Pl Sorvicn | B lngns | Pulen Outpet 01| Pubn 04 | ¥
Communications Seitings Lk worcly
(™ Shancwd (3600 :1.7.2E)
= Cusem Fi Mirde
%00 v| [BIE x| | |[Sedid Gatoway =l E
Sl Cines Ered Cexte
(o i 3 [
r - r c
- fpo0 =3

Diekary NT/PCLink My~ PC Link Uik Ne,

= 0m I’ = =

— E
Fall

Pel

i

P i

Item Setting
Communication Settings | Custom
Baud 9600bps
Format 8,1, E
Mode Serial Gateway Mode
Response Timeout 0 (Default)

4. Close the PLC Settings dialog box.
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B Programming Example
®Ladder Program

P_First_Cycle
| ]

A|640.|01

Operation command (0: Stop)
Frequency command 00.00Hz

> Operation command (1: Start)
Frequency command
60.00Hz (1770 Hex)

> Operation command (1: Start)
Frequency command
55.00Hz (157C Hex)

> Operation command (1: Start)
Frequency command
50.00Hz (1388 Hex)

> Operation command (0: Stop)
Frequency command 00.00Hz

J

| MOV(021)
#0000
D32306
MOV/(021)
#0000
D32307
VIVO.OO
- MOV(021
14 ©21)
Contact A #0117
D32306
MOV(021)
#7000
D32307
W0.01
| & MOV(021
I f | (021)
Contact B #0115
D32306
MOV(021)
#7C00
D32307
VIVO.02
MOV(021
| ' Ib (021)
Contact C #0113
D32306
MOV(021)
#8800
D32307
VIVO.15
L MOV(021
{ f [ (021)
Contact Z #0000
D32306
MOV(021)
#0000
D32307
Start Modbus communication 1 second after executing ladder program.
Continue Modbus communication.
et
TIM
.
0
#0010
'I|'|M(I) A640.00
+] O

Modbus-RTU easy master function execution bit

Modbus-RTU easy master function execution normal flag

> Stop operation when communication starts.
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®Flags for Modbus-RTU Easy Master Function (Serial Port 1)

A640.00 Execution bit

AG40.01

Execution normal flag

A640.02 Execution error flag

—

A

® ®

(A): Turn the A640.00 execution flag ON to send command data D32300 and later.
For details, refer to DM Area Setup on the next page.

Channel Bits Setting
Serial Port 1

D32300 07 to 00 Slave address (00 to F7 Hex)
1510 08 Reserved (must be 00 Hex)

D32301 07 to 00 FUNCTION code
15 to 08 Command Reserved (must be 00 Hex)

D32302 1510 00 Number of communication data bytes (0000 to

005E hex)
D32303 to D32349 | 15to 00 Communication data (max. 94bytes)

(B): When a command has been sent successfully, A640.01 execution normal flag
is turned ON, and data is stored to responses D32350 and later.

Channel Bits Setting
Serial Port 1
D32350 07 to 00 Slave address (01 to F7 Hex)
15to 08 Reserved (must be 00 Hex)
D32351 07 to 00 FUNCTION code
1510 08 Reserved
D32352 07 to 00 Response Error code
15to 08 Reserved (must be 00 Hex)
D32353 15to0 00 Number of response bytes (0000 to 03EA Hex)
D32354 to D32399 | 15to 00 Response data (max. 92bytes)

(C): When a communication error occurs, A640.02 execution error flag is turned
ON, and the error code is stored to D32352.
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®DM Area Setup

+ DM Fixed Allocation Words for Modbus-RTU Easy Master
DM settings from D32300 to D32305 are set before the execution of the ladder
program.
D32306 and D32307 do not need to be set explicitly. They are modified by MOV
instructions, and are used to change, start, and stop frequency commands.

Serial Port 1: Command

. Slave FUNCTION |Communication I .
Setting address code data bytes Communication data: D32303 to Max. D32349
Address D32300 D32301 D32302 D32303 D32304 D32305 D32306 D32307

Value 00 ¢ 01 00 10 00 09 00 01 00 02 04 i 00 01 02 58

o~ _

— \ )\ ) — o~ — - ~- ~ ~
00 00 1

>

Data for next register
(e.g. set 60.0Hz (0258 Hex) for No.0002

Inverter slave address: 1 (Hex) [frequency command])

)
Inverter data write: 10 (Hex) Data for starting register

(e.g. set 0001 Hex for No.0001

[ [operation command (see below)])
For number of bytes, use 9 bytes from

upper D32303 to upper D32307 [
Attached data size in bytes: 4

(4 bytes from lower D32305 to upper D32307)

Number of registers data is written to: 2
(2 data: No.0001 and No.0002 on register 2)

Register No. for starting data write:0001
(start writing to inverter at register No.0001)

» Operation Command (Register No.0001 Hex) allocation and details for Inverter

CIMR-V7

Bit No. Setting
0 Operation command (1: Start)
1 Normal/reversed rotation (1: Reversed)
2 External error (1: EF0)
3 Error reset (1: Error reset)
4 Multifunction input 1 (1: ON)
5 Multifunction input 2 (1: ON)
6 Multifunction input 3 (1: ON)
7 Multifunction input 4 (1: ON)
8 Multifunction input 5 (1: ON)
9 Multifunction input 6 (1: ON)
10 Multifunction input 7 (1: ON)

11t0 15 | (Unused)

For this example, only operation command (No.0 bit) will be used.
» With Modbus-RTU easy master function, CRC-16 checksums do not need to be
set in the DM area, since they are calculated automatically.
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A-4-8 Using Inverters for Speed Control (2)

B Functions Used

®Smart FB Library

Note

Smart FB Library (smart function block library) is a set of components provided by
OMRON as an FB (function block). By using Smart FB Library, OMRON PLC and
FA component functions can be easily used in PLC programs.

When using serial ports for communication between an inverter and a PLC, substantial
knowledge of communication command specifications and communication procedures
are generally required in creating the program. In such cases, Smart FB Library can be
used to significantly simplify the programming process.

User program

FB

Modbus-RTU

oooooo

seesse]le OMRON inverter
CIMR-V7, CIMR-F7

CP1L

Smart FB Library for OMRON CIMR-V7 / CIMR-F7 Inverter

FB Name Function Name Function Summary
_INV002_Refresh (*) Status refresh Refreshes the inverter status.
_INV032_MoveVelocity Hz (*) | Execute rotation (frequency | Specifies start signal, rotation

specification in Hz) direction, and rotation speed in Hz.
_INV033_MoveVelocity RPM | Execute rotation (rotation Specifies start signal, rotation
speed specified in rpm) direction, and rotation speed in rpm
(r/min).
_INV060_Stop (*) Decelerate to stop Decelerates an operating axis to a
stop.
_INVO080_Reset Error reset Decelerates an operating axis to a
stop.
_INV200_ReadStatus Read status Reads the status.
_INV201_ReadParameter Read parameter Reads a parameter.
_INV203_ReadAxisError Read axis error Reads the error information.
_INV401_WriteParameter Write parameter Writes parameters.
_INV600_SetComm Set communication unit Sets the communication settings.

*FB used in this example.

Documentation (PDF file) on Smart FB Library functions can be found in the [FBL]
- [omronlib] - [Inverter] - [INVRT] - [Serial] folder. For details on the Smart FB
Library, refer to this file.
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®Function Blocks

Function blocks are programming elements (templates) that group a set of
processes (functions) into a single block. The user can define a function block in
advance, and then use it by simply inserting it into a program and setting its 1/0.
Create and save standard program sections as function blocks. The function
blocks can then be placed in a program, and be easily reused by simply setting the
I/O parameters.

[Device 1 Control] [Device n Control]

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

A1 B X1 ) tiputs | An Bn Xn  iOutputs;
| | ¢ An :_| | | | O_: :
AR LR e | X

TIm Program elements : TIM : :

1 . : / n : :

#0100 Processing : ; #0100 | :

T Y1 (algorithm) E T”I Yo oo :
O— - H O—in

Z1 : ! Zn :
40_ : p 40— Zn

J ’ ' ’

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

Take a ladder program for "Device 1 Control".
Replace the program 1/Os with parameters. Save the algorithm as a template.
The template is defined as a function block (FB).

[Device 1 Control]

: Define as function block : P On Device Control
TR CE L L L CECELELTE LR EN  ENO|-
Device Control AT A XX
—en ENO |— 'B1i—{B Yy
N\ z-iz1
—A X N
—B Y [Device 2 Control]
Device Control
2= EN  ENO|l
iA2i— A X[ X2}
’ iB2i—B YHY2'!
........................................... S Z-1z2}
Insert function block instance [E— - T\t
: into ladder program L e |

The defined function block can be used in ladder programs as function block
instances.
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B Operation Overview
The example for A-4-7 Using Inverters for Speed Control (1) will be used again.

60.00Hz
55.00Hz
Spood "=, 50.00Hz
\Stopped
: >
Contact A Contact B Contact C Contact Z
ON ON ON ON
(W0.00) (W0.01)  (W0.02) (W0.15)

The target speed is achieved based on input from multiple contacts. Acceleration
and deceleration is modified by the acceleration and deceleration of an inverter.

B System Configuration
The system configuration for A-4-7 Using Inverters for Speed Control (1) will be
used again.
CP1L and CIMR-V7 (an OMRON inverter) are connected by RS485 for frequency
and start/stop control.

CP1L

RS485

CPAW-CIF11 © LA

(RS422/485 option board) ’

In this FB library example, capacity of the user memory may exceed 5K steps.
For this reason, since a memory capacity error may occur on a 14/20-point CP1L
(with a user memory of 5K steps), use a 30/40-point CP1L (with a user memory of
10K steps) for this example

For details on wiring, and on the settings for CP1W-CIF11, CIMR-V7, and CP1L,
refer to System Configuration of A-4-7 Using Inverters for Speed Control (1).
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B Programming Example
®Function Blocks Used

Status refresh
(_INV002_Refresh)

Execute rotation (frequency
specification in Hz)
(_INV032_MoveVelocity_Hz)

Decelerate to stop
(_INV060_Stop)

_INV002_Refresh

(BOOL) (BOOL) |

EN ENO
Specify host _| (INT) (Booy) L Busy flag
unit =] UnitSelect BUSY

(INT) | Axis No.
NodeAddr | in use
(BOOL)
Error
(WORD)
ErrorlD

Serial port No.={ (INT)
PortNo

(DWORD)
Scanlist
(DWORD)
ModelTypeMV
(UINT)
IntervalCount

Scan list =] — Error

MV/RV type =] ~ Error code
Interval =|

I/F area type =

z
2

I/F area No. = AreaNo

Message area | (WORD)
type | MSGArealD

Message area _| (INT)

No. MSGAreaNo

_INV032_MoveVelocityHz

(BOOL) (BoOOL) |
EN ENO
- (NT) (BOOL) L Matchin:
Inverter No- NodeNo InVelocity|  speed 9
J (BOOL) BOOL .
Start  Execute command Aborteé — Force quit
REAL, BOOL
Frequency &/elocit))/ ¢ Error) I~ Error
Rotation _| (INT) (WORD)

direction | Direction ErrorlD [~ Efror code

Utilization _| (WORD)
area type /(kl;\z‘e_lzf;D
Utilization
areaNo. ~LAreaNo

_INVO060_Stop
(BOOL) (BOOL) =
EI[\:T) ENO
- (BOOL) L. Deceleration
Inverter No (,\“30618[,;) Done |~ complete
Start o Execute (BCE)S(IJ-r) - Error
WORD
Area type = S\rean:) ) (WORD

ErrorID) -Error code

Area No.= XL\QNO

Required for communication with the

inverter.

1 FB is used for each PLC serial port.

1 "Status refresh" FB will be used for a

serial port, even if the serial port has

multiple inverters connected.

* Issues communication commands to
inverters.

* Processes communication errors.

+ Assigns priorities when multiple
commands are issued.

Specifies start signal, rotation direction,
and frequency in Hz.

Decelerates an operating axis to a stop.
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®Ladder Program

W0.00
| 4|
MOV(021
|f| (021)
Contact A #1770
D100
MOV(021)
#0
D2
W0.01
| 4|
MOV(021
|f| (021)
Contact B #157C
D100
MOV(021)
#0
D2
W0.02
HI MOV(021)
Contact C #1388
D100
MOV/(021)
#0
D2

Frequency command
» 60.00Hz(1770 Hex)
Rotation direction Normal (0)

Frequency command
» 55.00Hz(157C Hex)
Rotation direction Normal (0)

Frequency command
50.00Hz(1388 Hex)
Rotation direction Normal (0)
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Convert frequency \
command (D100)
from BIN to floating
point

Convert constant
100 (64 Hex) to

floating point Convert BIN value in D100
to floating point (REAL)
in 0.01 increments

Divide frequency by
100 to achieve
0.01Hz increments.
Store value in FB
(MQOV V)(DO).

E.g.
6000/100=60.00Hz }

Block settings
Data to transfer/convert
Lower CH No.
Upper CH No.

P_On
I I FLT(452)
D100
D101
FLT(452)
#64
D103
/F(457)
D101
D103
DO
W0.00 W1.00
[
t
Contact A Start
WO0.01
? |
I
Contact B
W0.02
? |
I
Contact C
WO0.15 W1.01
? |
I
Contact Z Stopped
Reset data interface work area between FBs when operation is started.
P_First_Cycle
| I BSET(071)
First cycle flag #0
D9000
D9100

Note For floating point data, secure regions for 2CH.
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MoveV
b o _INV032_MoveVelocityHz
1 (BOOL) (BOOL)
| | EN ENO
Always ON fla (INT) (BOOL) | W10.00
}Inverter s?ave&Jnit1 7| NodeNo Velocity | Matching speed
- (BooL) (BOOL) | w10.01
W1.00 Start 7 Execute Command Aborted Force quit
J (REAL) (BOOL) [ w10.02
DO Frequency 7 Velocity Error | MoveFB error
_— (INT) WORD
D2 Direction - Direction ( ErrorID)
“ " PDM ~ '|(WORD)
DM area I ArealD
specification I | (INT)
&9000 17| AreaNo

Decelerate to stop

_INV060_Stop
P_On
| (BOOL) (BOOL)
EN ENO
J(NT) (BOOL) | w10.03
> Alwaysln(\)/:rtftle?'gslavi1unit1 NodeNo Done | Deceleration complete
S W1.01Stopped o BOOL) (BOOL) [ w10.04
8 e Execute Error StopFB error
> 11~ "P_DM I _{(WORD) (WORD)
o | DM area 1 |ArealD ErrorlD
x , specification | | (INT)
N &9000 1 AreaNo
iy T T T T :
Refresh I' Set the same area to use ]

FB data interface.
_INV002_Refresh j 2sTPoaamieniace. .  __ ____ 1

P_First_Cycle
[ 1

(BOOL) (BOOL)
1 EN ENO
First cycle flag sccee J (NT) ®ooL)| wr.00 o
PLC used: select CP1L UnitSelect BUSY | Communicating
&1 _| (INT) (INT) [ \vs
Select serial port PortNo NodeAddr| | verter slave unit communicating or done communicating
#00000002 - (DWORD) (BOOL)
Inverter slave unit used Scanlist Error
#00000000 | (DWORD) (WORD)| g
Inverter CIMR-V7 {\//IodeITypeM ErrorlD| |NV error code
A &10 | (uiNT)
Interval counter | IntervalCount
F——— — — —
1y P.DM I_| (WORD)
| DM area | | ArealD
specification | | (INT)
L _89000_ 7 AreaNo Inverter slave unit used
P_DM (WORD) Unit address : 1)
DM area | MSGArealD %1 _ 321 0BIT
specification (INT) [of fof doitio]
89100 | MSGAreaNo —y
Inverter
(CIMR-V7:0, CIMR-F7:1)
31 321 OBIT
[of i0/oioloiof
0
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mINFO
®Using Smart FB Library
E.g. Reading "_INV002_Refresh12".
1. Select [File] - [Function Block] - [Load Function Block from File] from the

main menu.
The Select CX-Programmer Function Block Library File dialog box will be

displayed.

= Untitlad - CX-Programmar - [NewPLC1 . NewP regram 1. 5eclion [Diagram]]

[ O tew... el o muU R (TR (AL E
Cose JF ¥ Hrge | — 0 & 5 5 L
0 & save = & = Ak & F -
[ [Program Mame - Newirograe
[Section Name : Section )
Load CommmeriProg an . !I
Sarve Corprrmd [Program Kssbnins i
o} Compars Program...
[ priow Preien
& prit... Qukep
1 mnckesbnn 4

2. Select the [FBL] - [omronlib] - [Inverter] - [INVRT] - [Serial] folder.
A list of FB library files for serial communication with inverters will be displayed.

Select CX Programmer Function Block Library File |EE|
Look in: | 9 Seria - e Bk E-
= | _INWD02_Refroshiz.cxf = _nv201_ReadParameterll.cxf

= _INV03Z_MovelelocityHz11 exf [Tl _INV203_ReadivisErrort 1o
a _INNO33_Move\elockyRPML 1.oxf E _IN401_WrikeParameter 1 1.cxf
= _invosn_stopl 1.6 | _invelo_setCommi1.cxf
_INWOBD_Reset11.cxf
_INY200_PeadStatusi1.exf

Filename: | INVOU2 HeheshlZ | Upen |
Files of typer | Function Black Library Files(*.c) | Cancel |
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3. Select [_INV002_Refresh12.cxf]. Click [Open].
_INV002_Refresh is added under [Function Blocks] in the project tree.

[Mewbt C1_ Nrwi?rogramt Section! Dy as]]

= Untitlad El:r'luﬂlmtl { |
[ Fle Bt v Broet LD Peopas Pods Wirdie el

ODFE o &3 Ih@ ALY TV 4CE
AaB 0 FrEER QAW | —O00 R B E

DRFROS a=0 0 b L i
=T s 1o Frogatis Sretiogm
= I NP, | e orcion M Secten1]
Frmbuda.
30 Takas el uirt T T
ST
@ Famory
= R Prograes.
— ] MwsaProgram] §20}
Symbah

Sectorl
oo
= | Purctee ks
[ L

4. Place the cursor at the position where the _INV002_Refresh FB is to be

inserted.
5. Select [Insert] - [Function Block Invocation] from the main menu.

= Untigled - (X -Programmes - [MewPLC1 Hewfrogram| Section] [Dapras]]

FB Inztance: || _I
FB Defirutiar: I_IN\-‘DD2_F|efresh _I Cancel
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6.

~

Input a name for FB Instance. Press the [Enter] key.
The named FB instance will be displayed.

CX-Progammer

[MHewPl.C1. HewProgram | Section [Diagsas]]

UV Pl B v Broet PLC Peagram Tods  Windie Heln

DEE SR 1@ o A4NY
aq O - FrrEER W | —0 B ELK
DRERAF a2l B

W |&E% ©

LR R

T IR

e ENMHD E R

=ci 3 o [l Prooem s pewbrogmm|

Thocion Maew  Secion 1]

Connect an input contact to the FB.

Set the I/0 parameters for the FB.
1) Place the cursor next to an FB parameter. Press the [Enter] key.

The New Parameter dialog box will be displayed.

2) Input the parameter. Press the [Enter] key.

HowiLC 1, Hewdrogram Section [Dagram]]

Bl 2o

D n 1N 1 1 1.1

MU (TR (& E%
T (G ArHYrY | —OSEEFEL

*

PP E Y Ee

A R

e Je nlmm:mml

[y it . St
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A-4-9 Exchanging Data between CP1Ls

B Functions Used
®Simple PLC Link

By using RS-422A/485 option boards, up to 10CH of data per CPU unit can be shared
by as many as 9 CP1L/CP1H/CJ1M units, without the aid of a program.

B Operation Overview
Current temperature information is exchanged by boilers.
This setup may be used to adjust boiler temperatures according to the other boiler
conditions, or to monitor the boilers from a single location.

Boiler A Boiler B Boiler C

xipuaddy E

B System Configuration
®\Viring Example

Boiler A: CP1L (Master) Boiler B: CP1L (Slave No.0) Boiler C: CP1L (Slave No.1)
Temperature sensor unit Temperature sensor unit Temperature sensor unit
CP1W-TS101 CP1W-TS101 CP1W-TS101

[
e

LI~

1CH,2C'|P-[
Cufbj i d

=1

O

2 Pt100 sensor inputs 2 Pt100 sensor inputs 2 Pt100 sensor inputs

CP1W-CIF11 CP1W-CIF11 CP1W-CIF11
(RS422/485 option board) (RS422/485 option board) (RS422/485 option board)
CP1W-CIF11 CP1W-CIF11 CP1W-CIF11

1 | RDA- RDA— 1 RDA— 1

2 | RDB+ XX RDB+ 2 X RDB+ 2

3 | SDA- Simple PLC link | SPA-__13 SDA- 13

4 | SDB+ SDB+ 4 SDB+ 4

5 [ FG FG 5 FG 5
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®DIP Switch Setup for CP1W-CIF11 (RS422/485 Option Board)

(Rear panel)

>

—— _
== I CPU unit connector
Operation setup
DIP switches
No. Setting Master | Slave | Slave Content
No.0 | No.1
1 Presence of terminating ON OFF ON | Terminating resistance present
resistance for PLCs at the ends.
2 2/4-wire selection ON ON ON | 2-wire type
3 2/4-wire selection ON ON ON | 2-wire type
4 - OFF OFF | OFF | Always OFF
5 RS control for RD OFF OFF OFF | Disabled
6 SD control for RD ON ON ON Enabled

®PLC Setup

Configure serial port 1.

Open the PLC Settings dialog box.
Click the Serial Port 1 tab.

3. Set the following settings.

xipuaddy

—_—

=7 PLE Suttings - MewPLE1

Flo Optiors  Help
Siatings | Tevirgs | Inpud cormtard Sesial Port 1 | Pl Sorvicn | B lngns | Pulen Outpet 01| Pubn 04 | ¥
Communications Seitings Link Swionds
(™ Shancwd (3600 :1.7.2E)
= Cumbom  Basd Framal Minde
115200 x| [72E =] @ [PCLnkMesi] x| | [10[delmbl |
Sl Code Ersd Cioxde PC Link Mode
& " =4 " AL
c | —| r ™ Masiet
- fpo0 =3
Remporas Timeout Lrit Humbser Deelay MT/PC Link Ma P Link Linik Ne.
= 100 e "= = "0 0 = =
e et 50000k
CPILL  iffies
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ltem

Boiler A (Master)

Boiler B (Slave No.0)

Boiler C (Slave No.1)

Communication Settings Custom
Baud 115200bps
Format 7.2.E (Default)
Mode PLC Link (Master) PLC Link (Slave)
Link Words 10 (Default) - -
PLC Link Mode Complete Link - -
Method

NT/PLC Link Max 0 (Default) - -

PLC Link Unit No.

4.

B Programming Example

Close the PLC Settings dialog box.

Serial PLC links are used for program-free linking of data in the serial PLC link
areas. The ladder program transfers the data to be linked to the data link area.

1 |B_Temperature data Q
i [B_Temperature data 1

: | Output area |

H A__Temperature data 0

Boiler B
CP1L (Slave No.0)

Input area

1 IA_Temperature data 1

1 [B_Temperature data 0

i [B_Temperature data 1

» [C_Temperature data 0

. |C_Temperature data 1

Boiler A
CP1L (Master)
o . |
OCH ; Input area i
1CH ; |A_Temperature data 0j
2CH i1 |A_Temperature data 1
1
i
i
100CH ! | Outputarea |
1
i
[ 3100CH : A_Temperature data 0
3101CH ; JA_Temperature data 1
1
i
1
3109CH ;
3110CH 1 [B_Temperature data 0
3111CH 1 |B_Temperature data 1
Serial PLC :
link area : -
3119CH ! ! -------------- I
3120CH ! |C Temperature data 0| 7
3121CH : C_Temperature data 1 : !
; !
i ] !
3129CH ! L 1
1 1 1
oo L
3189CH ; ferenreneerans i

Boiler C
CP1L (Slave No.1)

Input area
C_Temperature data 0
C_Temperature data 1

| Output area |

A_Temperature data 0

A Temperature data 1

B_Temperature data 0

i [B_Temperature data 1

C_Temperature data 0 |(

C Temperature data 1
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®Ladder Program

Boiler A
CP1L (Master)

P_On
——{XFER(70)
#2
1
3100

Use block transfer instruction
to transfer 1CH, 2CH to
3100CH, 3101CH

Boiler B
CP1L (Slave No.0)

P_On
——XFER(70)
#2
1
3110

Use block transfer instruction
to transfer 1CH, 2CH to
3110CH, 3111CH

Boiler C
CP1L (Slave No.1)

P_On
——XFER(70)
#2
1
3120

Use block transfer instruction
to transfer 1CH, 2CH to
3120CH, 3121CH

>
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cycletime ................ 91, 92, 109
cyclicrefreshing. . . ............... 106
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devicetype ........... ... ... ... 51
diagram workspace. ............ 46, 47
differentiated upcontact . . .. ... ... .. 66
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E
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F
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