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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.

A DANGER 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.

ACaution 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-
Programmer 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, 2009

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
subject 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. For CP1E uses, please transpose "CP1L" to "CP1E". The differ-
ences between CP1L and CP1E are explained by notes or headings.

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 and CP1E, as well the part names.

Section 2 explains how to construct a CP1L system based on the shutter control system as an exam-
ple.

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 as an example.

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 and programming
examples of CP1L and CP1E.



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
CPU Unit User’s Manual

Explains the system configuration, installation, wir-
ing, I/0 allocation, pulse/counter functions, and
expansion unit connections in details. Also provides
information on errors, troubleshooting, mainte-
nance, and inspection.

W451

SYSMAC CP Series
CP1H/CP1L CPU Unit
Programming Manual

Provides the following information on the CP
Series:

» Programming instructions
» Programming methods

* Tasks

* File memory

* Functions

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

w479

SYSMAC CP Series CP1E
CPU Unit Hardware User's
Manual

Describes the following information for CP1E PLCs.
» Overview and features

* Basic system configuration

*» Part names and functions

« Installation and settings

* Troubleshooting

Use this manual together with the CP1E CPU Unit

Software User's Manual (W480) and Instructions
Reference Manual (W483).

W480

SYSMAC CP Series CP1E
CPU Unit Software User's
Manual

Describes the following information for CP1E PLCs.
* CPU Unit operation
* Internal memory
* Programming
« Settings
» CPU Unit built-in functions
eInterrupts
*High-speed counter inputs
*Pulse outputs
*Serial communications
*Other functions
Use this manual together with the CP1E CPU Unit

Hardware User's Manual (W479) and Instructions
Reference Manual (W483).

W483

SYSMAC CP Series CP1E
CPU Unit Instructions
Reference Manual

Describes each programming instruction in detail.

When programming, use this manual together with
the CP1E CPU Unit Software User's Manual
(W480).

W446

SYSMAC CX-Programmer
Operation Manual

Provides information on installing and operating the
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

BWARRANTY

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.

ELIMITATIONS 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

BSUITABILITY 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.

BPROGRAMMABLE PRODUCTS

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



Disclaimers

BCHANGE 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.

EDIMENSIONS AND WEIGHTS

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

BPERFORMANCE 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.

BERRORS 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 GeneralPrecautions . ............. ... ... . . . 10
3 Safety Precautions ....... ... ... .. . ... .. 10
4 Application Precautions. . . ........ ... .. ... 11



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 with little experience installing FA systems.
» Personnel with little experience designing FA systems.
 Personnel with little experience 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.

&WARNING 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

ACaution When power is ON or has just been turned OFF, do not touch the power
supply, 1/0O 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.

ACaution 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.



ACaution With an CP1E E-type CPU unit or with an N-type CPU unit without a Battery,
the contents of the DM Area (D) *, Holding Area (H), the Counter Present
Values (C), the status of Counter Completion Flags (C), and the status of bits
in the Auxiliary Area (A) related to clock functions may be unstable when the
power supply is turned ON.

*This does not apply to areas backed up to EEPROM using the DM backup
function.
If the DM backup function is being used, be sure to use one of the following
methods for initialization.
1. Clearing All Areas to All Zeros
Select [Clear Held Memory (HR/DM/CNT) to Zero] in the [Startup Data
Read] area in the PLC Setup.
2. Clearing Specific Areas to All Zeros or Initializing to Specific Values
Make the settings from a ladder program.
If the data is not initialized, the unit or device may operate unexpectedly
because of unstable data.

4 Application Precautions

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




SECTION 1
CP1L/CP1E Overview

This section introduces the types of CP1L and CP1E, as well the
part names used during operation.

1-1

1-2

CP1L/CP1E Models

.............................................................. 14
1-1-1 CPAL MOGEIS ... .o 14
1-1-2 CPIE ModelS.......cocoiiiii e 15

Part Names and Functions
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CP1L/CP1E Overview

1-1 CP1L/CP1E Models

CP1L programmable controller is a PLC package type, available with 10, 14, 20, 30, 40 or 60 I/O points.
The CP1E includes E-type CPU Units (basic models) for standard control operations using basic,
movement, arithmetic, and comparison instructions, and N-type CPU Units (application models) that
supports connections to Programmable Terminals, Inverters, and Servo Drives. Each unit is available
with 20,30 or 40 I/O points.

For application examples that use CP1L or CP1E, refer to appendix A-4 CP1L/CP1E Programming

Examples.

1-1-1 CP1L Models

W10-point 1/0 Units (CP1L-L10D0O-0O)
+ CPU unit has 6 input points and 4 output points.
» CP-series expansion I/O units cannot be used to add I/O points.

i 4
NRIRIRRIIN
L1 L2/N] COM| 01 03 05
& 00 02 04

PERIPHERAL

BATTERY +f + [00 [ o1 |02 |
— [ com [ com [ com | 03

0O 000 0 09

& )

W20-point I/0 Units (CP1L-L20D0O-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 1/0O points.

PERIPHERAL

BATTERY

J
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1-1 CPL/CP1E Models |

W40-point I/O 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
1/0O points.

O

OMRON
SYSMAC

} GPIL

BATTERY

PERIPHERAL

1-1-2 CP1E Models

W20-point I/0 Units (CP1E-0020D0O-00)
* CPU unit has 12 input points and 8 output points.
+ CP-series expansion I/O units cannot be used to add 1/O points.

E-type CPU Unit N-type CPU Unit
CP1E-E20DR-A CP1E-N20DO-
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[1-1 CP1L/CPAE Models

W40-point 1/0 Units (CP1E-040D0O-01)
+ 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

1/0O points.

.

E-type CPU Unit N-type CPU Unit
CP1E-E40DR-A CP1E-N40DO-O

=0

ooo
ooo
ooo
ooo
ooo
oo0o
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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 CP1L 14-point I/O unit and CP1E 40-
point I/O unit as examples.

BCP1L14-point 1/0 Unit

N

M3IAIBAQ F1dD/1LdD H

@
Ocomm Ocomm
% QD)
g 4
©~ \
@‘/ »[A
U N
BCP1E 40-point I/O Unit
E-type CPU Unit N-type CPU Unit
CP1E-E40DR-A CP1E-N40DO-O
21
Ql [O) 8 @ 9
@ IG D @ D
@ n al : =l
E 000000000000 _“_® ‘;-. ‘ 000000
& S - PEIE] | ossess
® 2= = & = : |
@ e
@ @ @

(1) Memory cassette slot (only CP1L)
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).

(2) Peripheral USB port
Used for connection to a computer. Computers can be used for programming

and monitoring.

(3) Analog adjuster
Rotate to adjust the value for auxiliary area A642CH (CP1E: A642CH/

A643CH) to within the 0 to 255 range. Use to change timer and counter
settings without using a programming tool (software).

SYSMAC CP1L/CP1E Introduction Manual ( 17



‘ 1-2 Part Names and Functions

(4) External analog settings input connector (only CP1L)
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.

(5) DIP switches (only CP1L)
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).

(6) Battery (only CP1L and CP1E N-type)
Maintains the internal clock and RAM contents while the power supply is OFF.
(7) Operation indicators
Indicates the operating status of CP1L. Indicated statuses include power
status, operating mode, errors, and peripheral USB communication status.

M3IAIBAQ F1dD/1LdD H

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

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

(10) Option board slot

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

board (17).

* CP1L CPU units
14/20-point 1/0 units may have 1 serial communication option board
installed. 30/40/60-point I/O units may have up to 2 serial communication
option boards installed.

* CP1E CPU units
30/40-point I/O units may have 1 serial communication option board
installed. 20-point 1/O units have no slot.

(11) Expansion I/O unit connector

Used to connect CP-series expansion I/O units and expansion units.

* CP1L CPU units
14/20-point 1/0 units may have 1 expansion unit connected. 30/40/60-point
I/O units may have up to 3 expansion units connected. 10-point I/O units
have no expansion unit connected.

* CP1E CPU units
30/40-pointl/O units may have up to 3 expansion units connected. 20-point
I/O units have no expansion unit connected.

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

18 ' SYSMAC CP1L/CP1E Introduction Manual



1-2 Part Names and Functions ‘

(13) 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 a maximum capacity of 300mA.This can be used as a service
power supply for input devices.
CP1E 20-point I/O units have no external power supply terminal.
* Output terminals: Used to connect output lines.

(14) DIN track mounting pin
Used for mounting unit to a DIN track.

(15) Memory cassette (optional only for CP1L)
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).
CP1L 10-point I/O units, CP1E E-type units and CP1E N-type 20-point I/O
units have no slot.

(17) RS-422A/485 option board
Insert into option board slot (10).

(18) LCD option board (only CP1L)
Used to monitor various kinds of data and change the present values or
settings without connecting the CX-Programmer. The specific timer switch
can also be used which is not provided by the PLC.
Insert into option board slot (10). 10-point I/O units have no slot.

(19) Ethernet option board (only CP1L)
Used to add an Ethernet port. Insert into option board slot (10).

(20) Built-in RS-232C option board (only CP1E N-type)
By connecting a PT, the controlled system can be monitored and data can
be collected.

(21) Built-in RS-232C communications status indicator (only CP1E N-type)
Flashing when the built-in RS-232C port is in communication mode.

SYSMAC CP1L/CP1E Introduction Manual
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‘ 1-2 Part Names and Functions

Hindicator Statuses

This section describes the operating statuses of CP1L and CP1E as displayed by
the operation indicators.

] (0}
POWER {
L N
o || e
ERR/ALM 1
INH
PERIPHERAL
- [ BATTERY /
PRPHL W
BKUP
POWER Lit Power is ON.
JEEEI) Notlit | Power is OFF.
RUN Lit CP1L/CP1E 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/CP1E operation will stop, and all outputs will be turned OFF.
Blinking | A non-fatal error (including FAL execution) has occurred.
CP1L/CP1E 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 * CP1L CPU units
(Yellow) «User program, parameter, or data memory is being written to or read
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.
* CP1E CPU units
The user program, parameters, or specified DM Area words are being
written to the backup memory (built-in EEPROM).
Note: Do not turn the PLC power supply OFF while this indicator is lit.
Notlit | Any other state.

20 ' SYSMAC CP1L/CP1E Introduction Manual




SECTION 2

Designing Systems

This section explains how to construct a CP1L (14-point I/O unit
with AC power supply) system based on the 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 ...........ccccccoeieeiiiii s 22
2-2 About the Shutter Control System ................oooeiiiiiiiiiiiinnns 24
2-2-1 OPEratioN.......ccooeeiiiiiiiieeeee e 24
2-2-2 System COmMPONENES .......cooviiieiiiiiiiiie e 25
2-3 /O Allocation for the Shutter Control System....................... 26

2-4 Example Ladder Program ............ccccvveeeeeeeeeeieeeeieeeeeeeieeens 28
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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 1/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.

\/
/
L

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.
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2-1 Organization of this Manual ‘

@®Workflow 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 Refer to 3-2 Mounting onto DIN Tracks and 3-3
Preparing the equipment Wiring Devices.
- Equipment preparation
- Wire power supply and ground
- Wire /O devices

4

Supplying power to CP1L
- Test PLC operation

I

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

I

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

:

Production run

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/CP1E Introduction Manual 23
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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.

2-2-1 Operation

This section defines the operation of a shutter control system.

T

\
//
Sis
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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.
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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

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

@®Equipment and Software for Programming

@®Inputs

@®Outputs

MO2

LS2 ~

CX-Programmer
Computer
USB cable (A-B)

Shutter OPEN button : PB1 (A16-series, etc)

Shutter STOP button : PB2 (A16-series, etc)

Shutter CLOSE button : PB3 (A16-series, etc)

Car detection sensor : SEN1 (E3G-series, etc)

Headlight detection sensor : SEN2

Limit switch, turned ON when shutter is fully open : LS1 (WL-series, etc)
Limit switch, turned ON when shutter is fully closed : LS2 (WL-series, etc)

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

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

o
)
43
Q
3.
a
(2}
<
g)._
[0}
3
w
@®Outputs

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

VI02(100.01)

|_sz(o.06)—/ZIO

LS1(0.05) \EIO

MO1(100.00)

/=7 \

\

~—_
/

T

SEN2(0.04)

PB2(0.01)
PB3(0.02)

N5

SEN1(0.03)
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2-3 1/O Allocation for the Shutter Control System ‘

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

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 \N8 07 06 05 04 03
I I

0CH
Not available ‘—‘—1
S O —
100 CH ‘_‘_1 Used as work area IJ—L

02 01 00
I

[ I
Input area : 8 inputs H—‘
| I I [ [ [
4L| Output area : 6 outputs |J
-

/)
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Allocate

On 14-point I/O units, 8 input relays, 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.
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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
| | Il/1
b [
Light detection Timer Work area
sensor
W0.00
| L
|
Work area
W0.00
I I TIM
Work area 0000 [Timer
#50
0.04
|| CNT
Light detection sensor 0000 |Counte
T0000 #3
| |
[
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/1
[ [ [ [
Counter STOP button  Upper De-escalation Escalation
limit LS motor motor
0.00
| L
|
OPEN button
100.00
|
Escalation
motor
0.02 0.01 0.06 100.00 100.01
| Il/ Il/\ |
[ I [
CLOSE button STOP button  Lower Escalation De-escalation
limit LS motor motor

100.01
| |

motor
0.03

De-escalation

i

Car detection sensor
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SECTION 3
Mounting and Wiring

This section explains how to install CP1L (14-point I/O unit with AC
power supply) onto a DIN track, how to wire power supply and 1/O
lines, and how to test operation as an example.

3-1 Installation NOteS ........ccciiiiiiiiii e 30
3-2 Mounting onto DIN Tracks .........cceeeeeriiiieeeeeeeiiiieeieeeciinnns 33
3-3 WIrNG DEVICES ......ccccceiiiiiiiieeeeeeeeeee et 34
3-3-1 Connecting Power Supply and Ground Lines................. 34
3-3-2 Connecting I/O LiNES .....cccoiuiieiiiiiiiiee e 35

3-4 Power Testing CP AL ......uuiviiiiiiiieiieeeee e 37
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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.

HMinstallation 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.

HEinstallation 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.
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3-1 Installation Notes ‘

@
@
{
U]
@ 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/0O 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/CP1E Introduction Manual
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‘ 3-1 Installation Notes

@®Mounting
For heat dissipation, mount CP1L in the orientation shown below.
®
—
_ 1 P
 —)
— H =
T
; |
BMExternal Dimensions
w1 85
w2 — 8
— 1

110100 90 g Hﬂﬂ [ [ ]

Model Wi1 W2
CP1L-L10DO-O 66 56
CP1L-L14D0O-0O0 86 76
CP1L-L20DO-O0 86 76
CP1E-0O020D0O-0O0 86 76
CP1L-M30D0O-O 130 120
CP1E-0O030D0O-0O0 130 120
CP1L-M40D0O-O 150 140
CP1E-0040D0O-0O0 150 140
CP1L-M60DO-O 195 185

EDIN 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 (N462) or SECTION 5 Installation and
Wiring of CP Series CP1E CPU Unit Hardware User's Manual (W479).
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3-2 Mounting onto DIN Tracks ‘

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).

o

SYSMAC CP1L/CP1E Introduction Manual
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‘ 3-3 Wiring Devices

3-3 Wiring Devices

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

BProtective 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.

BUnits with AC Power Supply

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

Bulipn pue Bununoly H

PERIPHERAL

BATTERY

Terminal block layout at (A)

R S

\ MCCB @
@—\ e T .

bl .
3L ]LZN,‘COﬂ 01 03‘ 05 ’ 07 ’NC | NC| 4 .
"""" + 6.2mm max. '
@i oo oz Jor oo [ne]ne] i . :
@—/‘\ N '

|A

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

(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.

34  SYSMAC CP1L/CP1E Introduction Manual



3-3 Wiring Devices ‘

(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

W14-point I/O Units
CP1

L has input terminals located at the top, and output terminals located at the

bottom.

B

1
1)
1)
o
&l
&)
[e9)
2]

N
g

2
g

=

G
(&L
B[l
I\E E;
(&1
(&l
]
(&1

PERIPHERAL

OooDooao

BATTERY

(1)

Input terminal

(2) Output terminal
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‘ 3-3 Wiring Devices

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

PB2 SEN1 LSt
(0.01)(0.03) (0.05)

L

17991 )

L1 [L2/N [COM]| 01 03| 05 | 07 [ NC | NC

A | @] oo|o2| 04| 06|Nc|NC

PB1 PB3 SEN2 LS2
(0.00)(0.02) (0.04) (0.06)

@®\Wiring 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)
+ 00 | 01

02 [ 03 | 04 | NC

- |comjcom|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) or 5-3-3 I/O Wiring of CP
Series CP1E CPU Unit Hardware User's Manual (W479).
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‘ 3-4 Power Testing CP1L ‘

3-4 Power Testing CP1L

After wiring CP1L, perform a power test.

BMTurning 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.

W N

IT [0\
POWER \'ﬁ j‘ EREREEREE
IT | NEEEdEEeE
RUN &‘J BN W
L e | o
ERR/ALM 5
m| |
INH —
PRPHL |
I ®
BKUP l Led

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

5. Turn the power OFF for CP1L.

SYSMAC CP1L/CP1E Introduction Manual
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‘ 3-4 Power Testing CP1L

Note Battery

A Caution

* 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 I/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 10-2 Replacing User-servicable
Parts of CP Series CP1L CPU Unit User’s Manual (W462) or 7-2 Replacing
the Battery in N-type CPU Units of CP Series CP1E CPU Unit Hardware
User's Manual (W479).

+ 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).

With an CP1E E-type CPU unit or with an N-type CPU unit without a Battery, the
contents of the DM Area (D) *, Holding Area (H), the Counter Present Values (C),
the status of Counter Completion Flags (C), and the status of bits in the Auxiliary
Area (A) related to clock functions may be unstable when the power supply is turned
ON.
*This does not apply to areas backed up to EEPROM using the DM backup
function.
If the DM backup function is being used, be sure to use one of the following
methods for initialization.
1. Clearing All Areas to All Zeros
Select [Clear Held Memory (HR/DM/CNT) to Zero] in the [Startup Data Read]
area in the PLC Setup.
2. Clearing Specific Areas to All Zeros or Initializing to Specific Values
Make the settings from a ladder program.
If the data is not initialized, the unit or device may operate unexpectedly because of
unstable data.
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SECTION 4
Creating Programs

In this section, the steps for creating ladder programs essential to
CP1L (14-point I/O unit with AC power supply ) operation will be
shown as an example, using CX-Programmer. In creating the
ladder program for the shutter control system, the basic functions of
CX-Programmer will be explained.

4-1

4-6

4-7

Preparing for Programming..........cccccccuviiiiiiiiiieiiieieeeee e, 40
4-1-1 Whatis CX-Programmer? ............cccooeiiiiiiiiieieeeeeeeeeens 40
4-1-2 Connecting to a Computer and Installing the USB Driver ...41
Creating Ladder Programs............cccoviiiiiiiieeeiiieee e 45
4-2-1 OPEratioN ......cceiiiiiiiiie et 45
4-2-2 Ladder Program...........ooccoiuiiiiiiieee e 47
Using CX-Programmer............ooccueiireeeiiiiiiiee e 48
4-3-1 Starting CX-Programmer ...........cccoooiiieeiiiiiieeeiiiiieeeees 48
4-3-2 Operation SCreENS........cccvvviiiiieeeeeiee e eeeas 49
Using the Help ....ooooveiieeeeeee e 51
Inputting Programs ..........ccccuuiiiiiiiiiiiiieee s 53
4-5-1 Creating New Projects..........cccceeiiiiiiiiieiiiiiieee e 53
4-5-2 Inputting Contacts..........c.eeeeiiiiiiiiiiiiiiiee e 56
4-5-3 Inputting Output COilS ........evveieiieeeiiiiiiiieeee e, 60
4-5-4 Inputting TiIMErsS ......ooiiiii e 62
4-5-5 Inputting Counters ..........c.coeviiiiiiiieiiiiiiee e 65
4-5-6 Inputting Auxiliary Areas............ccoovveveeieeiiiiiiienn 70
4-5-7 Inputting Differentiated Up Contacts...........cccccccceeeinniie 71
4-5-8 END INStruction .........coooiiiiiiiiiiiiie e 73
Saving/Loading Programs ..............ccooeeiiiicciiiiiieeeeeeeeee 74
4-6-1 Compiling Programs ............coccveeeeeiiiiieeeeiciiee e eiiieee e 74
4-6-2 Saving Programs ..........ccueeeeeiiiiieeeiiiiieee e 75
4-6-3 Loading Programs ............ceeeiiiieeeeiiiiiieeeeiiiiee e siieeee e 76
Editing Programs ............coooiiiiiiiiiceeeeeee e 77
4-7-1 Editing I/O Comments ..........cceveiiiiiiiiiiiiiieeee e 77
4-7-2 Inputting Rung Comments.........cccoooiiiieeiiiiiieeeiiiiieeeees 78

4-7-3 Editing RUNGS ... 80
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i8 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 2000 (SP2 or
later), XP or Vista (only CP1E).

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).
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4-1 Preparing for Programming ‘

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.8.2 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.

@®Items Required for Connection

Operating system Windows 2000, XP or Vista (only CP1E)
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:

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.

SYSMAC CP1L/CP1E Introduction Manual
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‘ 4-1 Preparing for Programming

BConnecting to a Computer and Installing the USB Driver
This section explains how to connect CP1L to a computer running Windows XP.
For details on connecting CP1L to a computer running Windows 2000 or Vista,
refer to 1-3-1 Connecting with a Commercially Available USB Cable of CP
Series CP1L CPU Unit User’s Manual (N462) or 4-2-2 Installing the USB
Driver of CP Series CP1E CPU Unit Hardware User's Manual (W479).

1. Turn the power ON for CP1L and the computer.

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

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

Note The programming console is not available.

3. The following dialog box will be displayed. Select one of the options and
click [Next].

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windaws will zearch for current and updated software by
loaking on vour computer, an the hardware installation CO, ar on
the ‘Windows Update ‘Web zite [with your permizsion).

[

Can ‘Windows connect to'Windows Update to zearch for
software?

() Yes, this time only
() ''es, now and every time | connect a device

(Mo, nat thiz ime

Click Mext to continue,
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4-1 Preparing for Programming ‘

4. The following dialog box will be displayed. Select [Install the software
automatically (Recommended)] and click [Next].

Found New Hardware Wizard

This wizard helps you install software for:

OMRON-PLC

') If pour hardware came with an installation CD
~i=" or floppy disk. insert it now.

‘what do you wart the wizard to da?

AN

®in
QOln

Click Mext to continue,

l < Back H Mewt > ]I Cancel ]

5. Ignore the following dialog box if it is displayed and click [Continue
Anyway].

Hardware Installation

! 'j The software pou are ingtalling for this hardware;
-
OMRON 5Y5SMAC PLE Device

swelbold Bunesin

haz not pagzed Windows Logo testing to verify its cornpatibility
with Windows <P, [Tell me why thiz testing iz important. ]

Continuing your installation of this software may impair
or destabilize the comnrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

mmmmsmsasananas
:[ Continue Angueay ]:
\J Ll

| STOF Installation {

“ssmmmssssmmmaas

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

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the software for:

; OMRON SYSMAC PLC Device

Click, Finizh to cloge the wizard,

Finizh
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‘ 4-1 Preparing for Programming

BConfirming Installation

Confirm that the driver has been installed properly.

On the desktop, select [Start], and then right-click [My Computer].
A context menu will be displayed.

Select [Properties].
The System Properties dialog box will be displayed.

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

Double-click [Universal Serial Bus controllers].

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

Fle  Gotian  Wew  Heo

ol Nl |
= i [EEE 1394 Bus Mol conbrolles A
+ I eyboards
2 Ty Mics ared olbme pontine di-aces
= I Nt sdeptens
= ¥ Ports COM BLFT)
= 4 Processors
= 8 Sourd, wdeo and gans controfers

) ) Sysbem deices
- ﬂé werel Senial Do conkroflers
= OHDOA SYEMAT PLC Derica
U Stancdard Enhanced PCI bo USE Host Conlr oy
Starutard Unkesraal PCT ba LS8 Howt Conl ol
U Stancard Linkersal PCE bo LSS Host Conbrofier
tew Starwdard Linrssrasl PCE bo LIS Howt Conbroller
e Stsndnrd Lindsersal PO ED LISE Host Conbrolsr
é LIH Hoot F
LISH Pt HuE:
U LISH Foolt Hub
LISH Rt iy
iy IS0 Foof

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 1-3-1 Connecting with a
Commercially Available USB Cable of CP Series CP1L CPU Unit User’s
Manual (W462) or 4-2-2 Installing the USB Driver of CP Series CP1E CPU Unit
Hardware User's Manual (W479).
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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

\/
/
/

\

ASS

sweJsbo.id bunesin E

WaTs

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

(1)

Push-buttons (A16-series, etc):

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.

Limit switches (WL/WLM-series, etc):

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.

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.
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@After Entering the Garage / Exiting the Garage

(1) Car detection sensor (E3G-series, etc):
* A car detection sensor will detect full car entrance into the garage, and activate
the shutter de-escalation motor.

(2) Push-buttons (A16-series, etc):
+ 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.
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4-2-2 Ladder Program

The ladder program for the example application is shown below.

0.04 TO000 W0.00
Nt ®
[ 1 [
Light detection Timer * 3 Work area * 4
sensor * 1
W0.00
| | * 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.

W0.00
I I TIM
Work area 0000 |Timer * 5
#50
0.04
|| CNT
Light detection sensor 0000 |Counter * 6
T0000 #3
| |
[ 1
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/\ I‘/1 Il/1

[ [ I I

Counter STOP button  Upper De-escalation Escalation
limit LS motor motor

0.00

OPEN button

100.00
|
Escalation
motor
0.02 I0.01 I0.06 1?0.00 100.01
CLOSE button | CLOSE button Lower Escalation De-escalation
limit LS motor motor
100.01
|
De-escalation
motor
0.03
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. Onthe 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.
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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

o——

(1) Title bar
Displays the data file name, created in CX-Programmer.

(2) Main menu
Used to select CX-Programmer functions.

(3) 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.

(4) Projecttree / (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.

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

(7) Diagram workspace
Used to create and edit ladder programs.

(8) 1/O comment bar
Displays the name, address/value, and I/O comment for the variable selected
by the mouse cursor.

SYSMAC CP1L/CP1E Introduction Manual
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‘ 4-3 Using CX-Programmer

(9)

swelbo.id Buneain E

(:

(4)

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

ya

Lol

[Frogram hams - HesPreguemi]
[Section Mame : Seclioni]

|
I |2 D0 TOODO L afual
} T / o { ok Area

e

Rung number
Program address

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

header.

Bus bar

@®Information Window

o

o ]

P — = =
oy Py s o | Faroe o O Sarvenl
Cirt=W! Cirl+l | CirlY | Ciekd  Cirlsd |[Cirdsk ([ Cirl+l

TIPSR g o]
i |...: o [y = = e
5

et I 0w g ohrmp tn B |

N

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.

BReferencing CX-Programmer Help

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

¥ CX-Programmer Help
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Hicke Pl Opfione
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The use of a Ladder Diagram & gensraliy the same for all PLE seres units
1
« The Lodder Sectien Window
= & Uhsing Symbols (10 Comments)
Fiblech Tapiaia ek s Creating a PLC Program
s [PLC Instructions
& 10 Commani View
s Function Bleck Ladder Editos

A ladder diagram cannol be deeclly irangizmed inlo the PLC CX-
Programmer canverts (e compiles) the ladder diagram rgn mnamanic
codz, which the PLE can ron. CXProgrammer alzo allows you 1o wew ard
it the mremaonic code diectiy, if required

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

@®From the Desktop Menu

1. Onthe 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.

Nl & @G Lam @ = ECET—
1 mER =8 ik 4 - 3 § "l |
i AEERE

BReferencing PLC Instruction Sets

For details on instructions used in ladder programs, refer to PLC Instruction Sets.

E? CS-Series PLC Instruction Sets E|@E|

2

Hide

=5

Print  Optiong

Conterits ] Index 1 ﬁearch] Favor_ites]

I[] Contents - C5 Series PLC Instuctions
] BRI

z Sequence Output Instuctions
2] 5equence Contral Intructions
2] Timer and Counter Instructions
2] Comparison Ingtructions

2] D ata Mavemert Instructions
2] Data Shift Instructions

2] Symhbal Maths Instructions

2] Conversion Instructions

2] Lagic Instructions

2] 5 pecial Maths Instructions

2] Flaating-Paint Maths Instructions
E Table D ata Processing Instructions
E [ ata Control Instructions

E Subrouting Instructions

|2

2] Increment/Decrement Instructions —

|88

Contents

SEQUENCE INFUT SEQUENCE
QUTPUTS SECQUENCE CONTROL
TIMER & COUNTER COMPARISON
Data MovEMENT Data SHIFT
INCREMENMT/DECREMENT SvmBOL
MaTHs ConvERsaTION Losic
SPECIaL MaTHs FLoOATING-POINT
MaTHS TABLE DaTA PROCESSING
Dats CONTROL SUBROUTINE
INTERRUPT CONTROL STEP Basic IfQ
LNIT SERIAL COMME. METWORK
FILE MEMORY

Dispray ClLock DEBUGGING
Fallure Diacnosis HLOCK
PROGRAMMING

TEXT STRING PROCESSING TASK
CoONTROL USER-DEFINED OTHER
=

RASTT L o B Ik ki

[ I | k]

@®From CX-Prog

1. Select [Help] - [Instruction Reference] - [CS/CJ-Series] from the main

menu.
CP-Series PLC Instruction Sets will be displayed.

rammer

@®\While Creating Ladder Programs

While creating an instruction in a ladder program in Smart Input Mode, press the
[F1] Key to display the Instruction Reference page for the instruction being edited.
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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.

This section explains how to make settings for the CP1L L-type CPU unit as an
example.

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

| & gpen.., Ctrl+o
£

| O

1 Untitled
2 application-1

Exit

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

Change PLC [X]

Device Hame
|NewPLC1

Device Type

|CPIL ~|  Settings.. |
CFIE
CPIH

 setings.|
CPM1(CPM14) S etings. .
P2
CPM2=5e
SR 1
SRMI142

k. | Cancel | Help

SYSMAC CP1L/CP1E Introduction Manual
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| 4-5 Inputting Programs

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

Change PLC [X]
- Device Mame
{NewPLCT

Device Type-
—Mehwork Type-

fuse | Settings..

— Comrment

Settings. ..

0k | Cancel ‘ Help

swelbo.id Buneain 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] X
General ]
— CPU Type-
IL -
; T. B
j [Ster __| [~ ReadOnly
Expanzion kemary
] __.J "" Hasd Ol
File Memary
1 lJ [F iRead Onlu
= Timer # Clock. -
¥ Instaled

b ake Diefault i
(] | Cancel I Help
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4-5 Inputting Programs ‘

5.

Confirm that [USB] is displayed for Network Type. Click [OK].

Change PLC [X]

- Device Mame
{HewPLC1

Device Type-

fcPiL x| | Settings.._|

— Mebwork Type

— Comment

g ..... EI-K - @; Cancel ‘ Help

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

B L e L e p ey e p—
Dol @ S0 4 sm @ RETY TV ALSS -
% ! =N =0 LR R — G TRELK - ¥ -

OFERPE A ArSE
e i f II'\a-\.ln ]

C T
[

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.

Einputting Contacts

1. Press either the [L] or [C] key.
“LD 0.00” will be displayed.

o [Program Mame : MeswProgram1]

[Section Mame : Section ]

2. Press the [Enter] key.
“Bit (1/1)” will be displayed and “0.00” will be displayed in reverse video.

LD i

0.00
Avmihany Relay frea ..

R
R

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

L [Prograsm Maime - NewProgrami |

[Sectaon Mame © Secton ]

LD

Commere(1/1] |

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

g |Program Mamea | NewProgrami]

[Section Mame ; Saction ]

L4

Comenani[1/1] [Light detection sensor

Next, input an OR circuit.
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Einputting OR Circuits

1.

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

D o I[Program Mame : MewProgrami]

[Section Mame : Sectiond ]

I 0.04

Light chetection...

Press the [W] key.
"OR 0.05" will be displayed.

R
swelbold Bunesin E

Press the [Enter] key.
"Bit (1/1)" will be displayed and "0.05" will be displayed in reverse video.

1

Cammanl
Light delection sen

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

[Program Hame - MawProgrami |

|Section Mane : Section1|

L0
e
T ]

1 Ot WD

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

Next, input a closed contact.

Hinputting Closed Contacts

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

v o I [Program Mame : MewProgrami]

swelbo.id Buneain E

[Section Mame : Section]

,,,,,,,,,,,,,,,,,,,,,,

I 0.04

Light detecti...

Waortk Area

2. With the cursor in the up position, press the [/] key.
"LDNOT WO0.01" will be displayed.

A o [Program Mams | MewPrograni |
[Section kame : Saction] |
L a0 g nm— 4
L 1 detechion 3 m
V.00 LONGT
bt | MOV
Werk Ar Wi
Handisy Ralay dies .
Addres Hame Cormment
o Light detechan sen
4 W0 Wik Area

3. Press the [Enter] key.
"Bit (1/1)" will be displayed and "W0.01" will be displayed in reverse video.

4, Input address "T0". Press the [Enter] key.

[ Program Name - Newerogrami)]

[Secton Mame : Section]

Light detect ;
WO.00 LDNGT TO
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"TO" is entered. The Comment dialog box will be displayed.

T [ Prowren teme <tewProgramt]
[Section Name ; Secliond ]

t oo

W00

LONCT T
—

ik Armd

Cormmant|1/1]

Input "Timer" as the /0 comment. Press the [Enter] key.
An AND circuit representing the timer closed contact will be displayed.

U e ene  swerceramt]

[ Saxchion Name | Sachont|

i Fo——
— —4
Lyghi deteckon:. 4

e LOWST TO
_' '_

Commanif 1) |Teed

Next, input a work area output.

SYSMAC CP1L/CP1E Introduction Manual
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4-5-3 Inputting Output Coils

Input an output coil for the work area.

1. Press the [O] key.
"OUT 100.00" will be displayed.

i o [ Frowen N NawProgrent]
[Section Mame - Secion |

L00a ToOoDa

W00 . JEi 1.0 ool

DuUTH
ouTHaOT

2. Press the [Enter] key.

"Bit (1/1)" will be displayed and "100.00" will be displayed in reverse video.

swelbo.id Buneain E
78 &[]

d o Program Mare | NewSrogram |
{E=ctan Nane | Seclion] |

(Rl Y D

— - |_’ H
e L ena)
wong ou JEEE

1000

Auddvars Heme
1
W oe

3. Input address "WO0". Press the [Enter] key.
"WO0" is entered. The output coil input for the work area is complete with the I/O

comment already entered.

:
our v
10000
Addduere Hama
Wil 00

Carmment
oo Foen
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Note

y o [Progeam Hame - MewFrogrami |
(St Marte  Sectoni |

[T 00
I

1}

W00
] pe—

Next, input a timer instruction.

Duplicated Coils
Do not duplicate coils.

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
N
0.01 1.00
]
EMDA001

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

Q.00 1.00
i
0o
—— J
EMDLO0

SYSMAC CP1L/CP1E Introduction Manual
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4-5-4 Inputting Timers

1. Press the [C] key. Input contact "W000".
For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

Le 1

i o [ Hame  HeaPragrams)
[Seotion Kams - Saotien]

L0 plow ) WD) 00
| | .-/| L { Wiodk Area
RO

| ok Area

e e
1 wope %
4 o
vk Auma
¥

& e e e e e s SRR Ry

r

2. Press the [T] Key.
A list of instructions beginning with T will be displayed.

b 0 [Frogrem hame © NesFrograeml |
[Saciion Mame : Saction |

[§chi0d TOON WO

% G| ol

3. Press the [Enter] key.
"Timer number (1/2)" will be displayed, and "0.0" will be displayed in reverse video.

1, P Frowomtans: Mewprogani|

[astn AP Sactinn |
4 THED 1]
— | ‘ s
it deteclion T

W

1l W i

: | 1

§ [Temer rmber (12
i fE

o
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Input the timer number.
"0" is already displayed, so press the [Enter] key.

]

a [Progreen Nemis | MesProgrs |
[Section Mams - Sactiont ]

(41} oo wonn |

Input the timer set value.

Input "#50" and then press the [Enter] key.

The Comment dialog box will be displayed.

"TIM 0 #50" indicates a 5.0 second delay timer, with a timer completion flag of
T0000.

kg o [Program Harme © bevwProgamd]
[Fection Mame - Seciond |

b oo TOGD 00D

=1k 1 Or—— Work Arms
|Light detecs il
wom |
—
, o pe— |
4 — i
T 0 51

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

Ly i [ Progrem Heme  NewFrogrem 1]

[T inry ewrer - Sachiond |

(S8 TO000 W0 .00
- l_ |- —
s
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The timer instruction input is complete.

U e viana: veseragn]
[Baciion Mame | Sachon| |

Next, input a counter instruction.

I D4 TOODGD VO D0
— i . O—
1 detarton
| wooo ‘
——
R
i W00 A
t— (]
: | o .'.,. ™ 100ms Timer (Tener ) [BCD Type| g
" " o "
" (L) et M
" Timer raasber []
(] []
W |rere s eareares —_— e L]
L [=0] e wiug M
(] []
g ;
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4-5-5 Inputting Counters

1. Press the [C] key. Input contact "004".
For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

Y 0 [Frogram Name : NewFrogram1] Ta]
[Section Name : Sectioni]

1: 0.04 0000 .00
| 14} {——— Internal fudliary frea
Light deteati... Timer
W00

Internal Ausl...

1 Wi0.00
at— | _
Internal Ausl... ik Timer
o000 Timar
Timer number
= Setvalue
Al W W W Wi, Y
2 b oo &
Oy

ol Liaht detecti. ®
Ay
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2. Press the [C] Key.
A list of instructions beginning with C will be displayed.
Select the instruction from the list or input the mnemonic directly.

U, [ rowem tame  sewereogrami)
[Suition Mama | Sactan ]

Looa TO00a WO
— | | C—
V00D
—
1 w0
4| ] | |
2.4, ™ 100w Taner (Timar] [BCD Typs)
[P i
Timer nuniber
15 Sl ks
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3. Press the [Enter] key.
"Counter number (1/2)" will be displayed, and "0.0" will be displayed in reverse

video.

o " Il'Fiog:mH-n. Mo s |

|Sechion e : Sectnn |

[§ 511 e Wad
| | Ll o e
Light delscio T
i
o |
1 elll O
a—
AT 1] 1 (T Timer §TiRer] JONCD Tipa)
s T
T rarmies
#1 Sk vl
O
a I
2.: 2 0 rl'l-:ll'-l_.
> SrEAsE I Ceurest piinesr 1112
« i R
0 [
=
o 3
«Q
=
Q
3
»
4. Input the counter number.
"0" is already displayed, so press the [Enter] key.
T e teatrereai]
[eecton bame - Sechori |
o4 T K Lol
— | 1 O o arma
WaD0
i |
1 Wi 'I'l.
2 -_f I 2 L) | WGy Times o Tiowey j [3C0 Tigoe]
[ ] e
Wiresr rasliez
5 St vl

cHTDf
n
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5. Input the counter set value.
Input "#3" and then press the [Enter] key.

a

o [Program Sane - HewProgrami |
[Section Masres : Seachioerr |

[§: 1) TOO00 WO
i : |V I
i dslerhor e
D 00
ek frms
1 I o
4 L
e '. ™ Tiwms Timer (Timer) [BC0 Type]
Timer ruamber
L] Sl vl

The Comment dialog box will be displayed.

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

4 o | [ [Fresram Neme : HewProgramt]
[Section Mama : Seclioni |
Lons om0 Va0
l i1 ] WS At
Lignt dstaction Threer
W00
—
Wtk Ares
1 W0UDD
8 — |
Wtk Aran L 100 Tiver (Timer) (BCD Tyns]
0000 || Timar
Timer rusber
50 Set valus
2 (11 I S
ib— —
ol et i
f
CHNT D23
I'.‘mfmf.ﬂ.-?]l"
3

SYSMAC CP1L/CP1E Introduction Manual

swelbold Bunesin E

67



‘ 4-5 |nputting Programs

6. Input "Counter" as the I/0 comment. Press the [Enter] key.

v o [Program Mame : MNewProgrami |

|Gt Mama - Sactiond]

| tous Toma D 00
— | i1 — i Jares
D 00
" .
1 | w00
' i Ares T || 1oona Tier (Tme) (BCD Typel
W00 || T
Tivar Firnber
N i
Fl
@] H
o CNT 043
Q [—
5 ;
«
0
=
&
3 The counter instruction input is complete.
3
n g [ Proarem hame ; NewFregnan© |
Eection Mame . Sectiont ]
3T TOU v
— 4 B
) wWeod
| |J
1 W00
o | e I._., ™ || 100ma Timer (M) [BED Typs]
[ii] T=
Times rmbes
Fa Gl vakin
: roo ymmmmmmns L
2 TP u T a Courter
E : [LOL] : ¥
E: :' :-.'wnm [T
E " E Sl vk
Ve i

Next, input a reset input for the counter instruction.
The timer contact (TIM 0000) will be used as the reset input.
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7.

8.

9.

Place the cursor below the contact created in step 1.

Input contact "T0000".

[i}

[Frogrem Mame - MewSrogramd|

[Section Mama - Sacdion |
b ood TN 'ﬂﬂ_J:
— 4 “
1 dafecanr oy
0
ol "
b
—— :
Wowk Brea Ll
=0
Lot
#l |I : T CHT
el =
. OO B i
T
aesama 58 pozar
LE

100w Times [Timer) BCD Tiysas]

I e
Tirisir Tubmkaf

Press the [Ctrl]] and the down arrow key 5 times simultaneously .

When the cursor is positioned on the next rung, counter instruction input is

complete.

)

=)

o EEEEEEmEmEm .,

@

[Section Name ; Sectioni]

0 0 I[Ploqram Hame : NewPFrogrami]

S 3

Next, input an auxiliary area.

I:0.04 TOOoO w000
— | %
Light detecti... Timear
.00
Wark Area
w00
1
— |
Wark Area Tin
0ooo
#50
------------------------------------------------------
1004
I
k
Light detecti... CNT
TOO0O 0000
1
I
Timer
#3

o Area

Timer

Timer
Timer number

Setwvalue
.......... .
.
.
.
Counter .
.
Counter H
Counter number  ®
.
.
.
Setwalue "
.
.
.
U
.
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‘ 4-5 |nputting Programs

4-5-6 Inputting Auxiliary Areas

Auxiliary 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".

A space for inserting an OR circuit will be created.

For details on inputting a contact, refer to 4-5-2 Inputting Contacts.

¥ o | [JFrezram Name : NewProgram]
[Section Name : Sectioni]

I:0.04 TOO0D

— | A

r
Light detecti... Timer
ni0.00
Minde Area
1 ni0.00
L

I
Wiark Area

swelbo.id Buneain E

z I:0.04
|

TIM

aooo

#a0

r
Light detecti...
Toooo

2. Press the left arrow key.

3. Press the [W] key.

The Operand input box will be displayed.

aooo

#3

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

Timer

Timer
Timer number

Setwalue

Counter

Counter
Counter number

Setwalue

N a [Progrem Name - NewProgram]
|Gt hams - Secliond]

b o0 TO000

Wwoa

— | 1

Wil
— { —

1 Wi 00

aft—i )

Beony -

! | ok Az0011]

T (iierey: Tirnane (Wirrser') [BCD) Tivpa]

et rumitssr
St wmiue
Conarder

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

o 0 [Frogram Mame : NewProgram4] =
[Section Name : Section]
I:0.04 TOO00 Wi0.00
| 171 {— Wk Area
Light detecti Timer
0 00
otk Area
1 ni0.00
4 f
Vi fire 3 Tirt Timer
aoog Timer
Timernumber
#50 Setwalue —
= I:0.04
8 — |
Light detecti... CHT Counter
TOOOD 0000 Counter
I Counter number
Timer
Co000 #2 Setvalue
Counter
R R s .
WP _First_Cycle
[First Covele Flag 4
B ‘eammnan Olrireresrersererereee

4-5-7 Inputting Differentiated Up Contacts

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

2 coooo I: 001 I:0.05 Q: 100.04 Q:100.00
11 I '/', ‘/} | I Escalation motar
Counter Stop button UpperLS De-escalatio..
I: 0.00
Qpen buttan
Q:100.00

Ezcalation m...

4 I:0.02 l: 001 I: 0.08 Q: 100.00 Q: 100,01
13 | 11 L 11 [De-escalation matar
Cloze button Stop button Lower LS Escalation m...
2:100.01 4

Cre-escalatio...

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

3. Press the [W] key.
"OR 100.01" will be displayed.

4. Input address "3". Press the [Enter] key.
The Comment dialog box will be displayed.
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| 4-5 Inputting Programs ‘

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

3 Co000 l:0o1 1:0.05 Q@:100.01 Q: 100.00
11 | 141 171 11 Escalation motar
Counter Stop buttan UpperLS De-escalatio...
- 0.00
Open button
Q: 100.00
Escalation m...
4 1:0.02 l:0o1 I: 0.06 Q:100.00 Q: 100.04
18 I 11 11 11 De-escalation motar
Close button Stop button Lower LS Escalation m... —
Q: 10004
De-escalatio...
(Y]
Car detection. 3
,,,,,,,,,,,,,,,,,,, ¥
]

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

swelbo.id Buneain E

-| | - Edit Contact

7. Click [Detail].

-|| | - Edit Contact

= o ossp o ] e

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

| |- Edit Contact X
[IE ~| Edt 3] ok [:! Cancel |
Symbal [nformation -
Narne: ] (Global)
Addrezs or oo BOOL
walue: [
Comment; ‘
F"T [alobal l_. Ll tathe 25 erver file
T Differentiaticup,-_ ______ . |
" Mone § & Up: O Down | I Immediate refresh
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Note

An upward arrow representing a differentiated up condition will be displayed on the
contact.

3 [ uiul] I:0.01 I: 0.05 Q:100.01 Q:100.00 i
11 I 11 11 11 {{—— Escalation motar
Counter Stop button UpperLS  [e-escalatio..
I:0.00
Open button
Q:100.00
Escalation m...
4 I:0.0z l:0.01 I: 0.06 Q:100.00 Q:100.01
18— | 11 11 11 {O—— De-escalation motor
Cloze button Stop button Lower LS Ezcalation m...
Q:100.01
De-escalatio...
1:0.03
Car detection..
5

® The following instruction variations can be input.
* Upward differentiation (@)

* Downward differentiation (%)

* Immediate refreshing (!)END Instruction

Example: Immediate refreshing (!) specified.

ILD
ILDHOT

The symbols indicating these instruction variations will be added to the beginning
of the instruction whenever they are input regardless of whether the cursor is
before (example: [LD), in the middle (example:L|D), or at the end (example: LD|) of
the instruction.

® After an instruction has been entered, the variation can be changed as follows.
* @: Upward differentiation

* %: Downward differentiation

* |: Immediate refreshing

¢ Shift + 0: No differentiation

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.

P [P siere sesFrogrmni|
PR e BRI
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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.

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

D &G

- | T asw g > "R
_ P e Tt Oxler?
SR — | L] | B -
Ll =] ¥ =] e — |
f 3
Tt E | ]
- W — W
! Fymbed e e
(5 sutm W b Mo L
rp— T i I |

The compilation is started.
When the compilation is complete, program check results will be displayed in the
output window.
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—

h Proees f =il = [T e
‘l

L MeedLET FLE Made TN 4T

(e

[PLE P e LT Hanrogn |
(Bt blaes . Bt

| Saction: Marms - £

' '
.
[ H
H L]
.

.
.
[ (7T e p— H
| [Tt oogaaret s timem cheschend with e prisgears heci oprion s s s er 11 H
.
' H
H
[ .
H "
. v
’

TTETETET, o £ Find Fimpan B, Trarsaes | || EX | 3
....................................................................................
o Help, pros F1 oL 1 it =1 Mo 0+ Cf Tl gl 2l - M

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.

] o guam Wares | b gLnd] E'
B I v
= i ML [P | O fosshan Aams  Sedand]
2B Senbely
¥ Taim sl Lindk e | i: = o wnm
M. ! ¥ o .
g
< Merry e
= % Progrars =00
= g Neabrogran| 3} { ' .
[ bk - e
& s w |
P oo o T Rimai
1§ Purster Blocu d 1
Timet Baniae
[.1] i
| nsa
8 — ]
" W i
LT L buiec it L =
L Ll il -
i, Promey H e W b oo Voot N Ladt] Gt
| AL SlewLLT PLL Fadel CF1H 8 |
| Cowpdeg
[PLL Frogrem harm - Hew L HesPropnd |
Ea

mPLL1 - 3 sy 3 g
T b g grimns hirvs Bews chuh sl v e ogpars chich, optio ol 1 sl Vi 1.1

SR, covesn TR 1L
Fin Help, pieis F1 frg LD, 0] - %% L L
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‘ 4-6 Saving/Loading Programs ‘

4-6-2 Saving Programs

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

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

= Liwitiad - CX Progravwmsr  [Hoeld CF Mo ngrmwi

e bwe Roees AC Secdme Pk Wrdes et

0 T P T P

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

Save CX-Programmer File @

Save ina| L3 program
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| 4-6 Saving/Loading Programs

4-6-3 Loading Programs

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

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

e Untitled - CX-Programmer
ZEM Edit View Insert PLC Program Tools ‘Window Help

:Q.New”' Chrl+h y I ol

L ) oo :

Al —_—

| Close it | r

n S5k Chrl4s e [t | % WA | G |
Save As..
Reusable File 4

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

displayed.

swelbo.id Buneain E

Open CX-Programmer Project

- @ oF B

@ application-1

File name: ]application-1

di

Files of type: ]E:x:-Programmer Project Files [*.cxp) _:i LCancel
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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 /0 Comments

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

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

= appiication | - CX-Pingraries - el C1 Sewbrogran | facrine [Diegen]|

T QG %= Few Fores AC Doy ook rdes fet

16 CEXRE SRR S AL
i\ 7 & & | B}
— ] o -
00 o " % H
T =
T 1
T -
wm
Fratmet s BE ™ A
Wi o | o -
| - s
el .l
- I _
N |i
S +

Eire £ e fvmt fogem Rl S Tk Weow

CwEfaR i L e |asy g
= BE EO
oRERAF . W -
-
L i ssln (T | ':'":::"' '
- W o e .
2 Dbt ol Ly aae 0 -— '
(ol seamy ol .
B ey | sdee B Comnrd -
W o ufiim P e ]
- g g i T3P H
i etk o i LI H
& et ufkm T H
LT i L msscrr e M
D Pt dacks uf 08 ppen it L :
ol bE oL
of 1 N
nj = L]
ofrm .
il '
" M
b '
L ]
ol H
ul
uim H
u i M
ojum H
uf1m H
o s .
of 1@
i -
N L]
s '
n N
ula .
slunz '
iy
ol H
alar
o2 H
uf2m .
u 1 M
of 100 4
--: H
e
| 208 .
o 2% '
iin M
'
'
.
'
'
.
.
'
-
I Prcasas | |
W i, i P Nl | P B Nl O - T v 1T 1 - Tmal e
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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.

drea Tune Edit multiple comments
& 10-bit :‘v ™ Show multiple comments

Start Address 0 |
Address Symbol Comment "~
0.00 OPEM button
0.0 STOP button
0.0z CLOSE button
0.03 Car detection sensor
0.04 Light detection sensor
0.05
006 3 Lowerls
0.07
0.0a
0.0
0.10
011
01z

Note In Smart Input Mode, an I/O comment can be input after an operand has been
input using the comment dialog box.

swelbo.id Buneain E

T Lo o

Commert[141) |E0mment Sample 1| ‘

The Comment dialog box shown above is displayed only when [Show with
comment dialog] is selected on the Options - Diagrams dialog box. The Options -
Diagrams dialog box is accessed by selecting [Options] from the Tools menu.

4-7-2 Inputting Rung Comments

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

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

— I {1 {—— o Area
Light detecti... Timer
nm.0o
Wiark Area
1 ni.0o0 oy
a— |
Wiatk Area Tird Timer
0ooo Timer
k Timer number
#E0 Setvalue
P I 0.04
s — |
Light detecti... CNT Counter
TOooo [ululele] Counter
_| I Counter number
Timer
0000 3 Setualue
—
Counter
F_First_Cycle
First Cycle Flag
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2. On the General tab, input the comment into the comment field.

Rung Properties (]
_ﬁ;qi General ] Anniotations ]

Rung:

[Timer 5 seconds Delete

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

swelbold Bunesin E

f 11 {——— ok Area
Light detecti... Timer
ni0.00
Mok Area
; O T e T T TP
4 WJimer S seconds )
i 00
| -
WOI‘(.L\!&E Tim Timer
oooo Timer

Timer number

#40 Setwalue
2
-]
CNT Counter
Qoo Counter

Counter number

#3 Setwvalue

First Cycle Flag
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4-7-3 Editing Rungs

Created ladder programs can be edited.

HDeleting

@®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.

| -1 {—— wiotk Area

I
Light deteti... Timer
Mi0.00

Wfa i Ared

1 Ni0.00
I

r
Wiark Area TIn Timer
oo Timer
% Timer number
#ED Setvalue
Z I: 0.04
ol — |
Light detecti... CNT Counter
TOO0D Qoo Counter
I Count umb
Timer
o000 ¥ Setvalue
Counter
F_First_Cyel
First Cycle Flag

2. Press the [Delete] key.
The selected rung will be deleted.

BCreating Vertical/Horizontal Lines
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.

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

—_—

B R

A

(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.
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Note

 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.

BCopying/Pasting Contacts/Instructions/Rungs

@Contacts/Instructions

1.
2.

3.

®Rungs

Place the cursor on a contact or an instruction.

Hold down the [Ctrl] 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 [Ctrl] 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

This section describes how to transfer and debug programs using
CP1L (14-point I/O unit with AC power supply) as an example.

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 ......coeiiieeeeeeeee e 84
5-1-1 Setting the CP1L CIOCK ...evevvieeeieieeiiiiiiieeeeee e, 85
5-1-2 Changing the Operating Mode ............cccocoiiiieiininine. 86
5-1-3 Transferring Programs............ccccoeoiiiieiniiieie e 88
5-1-4 Executing Operations ...........ccccceeeeeeiieciiiiiiiiiieee e e e 90

5-2 Adjusting/Debugging Onling .........ccoovveviiieeiiiiiiiiiiiccicnns 91
5-2-1 MONItOMING ...eeiieiiieieiiiiie e 91
5-2-2 Force-Setting/Force-Resetting .........cccooocveviiiiiiiinennne 94
5-2-3 Changing Timer Settings (Only CP1L) ....ovvvvveeeeiiiiinnns 95
5-2-4 S€ArChING ...eeeiiiiiiiee et 95
5-2-5 Online Editing ......coooiiiiiiiiiiiiie e 98

5-2-6 Confirming Cycle TiMe .......ccooeveeiiiiiiiiiiiieeee e, 99



o) Transferring and Debugging Programs

9-1 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-Programmer - [MowPLCT . NewProgram Section [Diagram]]

[F Fie Edt View oot Progrom [RESl Smalstion Took Window Help

ODFHE| B & HE&U'W"-W*MW T alrEY v
= okonne______ i |
aaq &= = Aigtes Qv y|—OBEEFRLE
f F=To ] ] —— _
- B Newkropec Transfe; v | MereProgrami |
=i [ NewPLCI[CPIL] Offine Partisl Transfes v s |
= Symbols Onfine Edt b
D Saltings Protection " TO00
g MY = Iy
= i Progane
= ¥ Newkrogram] (00) PC Corfiguration ' erareoraess e
s#d Fymbols
B Sectiont
b Trace y
{F Function Blacks K
Eorce ]
et Feat ¥
| s
3. Click [Yes].

The dialog box will be closed.

CX-Programmer vB.2

swelbold Buibbngaq pue Bullajsuel| H

t\  Aboutto connect tothe PLC.
[ Do you wish bo continue ?

When the system goes online, the ladder section window will turn light grey.

re I:-«;-.— Mgy - Hawbragram ]

B
E

He &
I

1 Lo
) e |

1o ) s
—_— Caurdny Fusbie

F
E

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 5-7-3
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

Note

3.

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

displayed correctly.

CP1E E-type CPU units have no clock function.

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.

= application-1 - OC-Programmer - [[Running] - MewPLCT NewProgrami . Sectioni [Diagram]]
5] Fle Edt wiew ost Frogrem PLC  Smolstion Tools  Window  Help

D&M of 3 |’ TR asn B
a F=mE® BE | &

CDEREOF 6 = HUBE Y

= £ NowProject o | Lt ot I

= [ MewLC 1[CFIL] Run Mode [Saciion Mens | Sechion] |
= symboks
setogs SRR oo

&

S Light detmcaon
5 W Pregrins T
= 8 NewProgeam] (0] Running WWork A
== e
2 q

=00
T Punction Blocks

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

The Set PLC Clock dialog box will be displayed.

5 PLC Clock - NewPLC1 =T
File Hellis=8 Help
o Abaays on top PLLC
]_ Synchronise Clocks | 114
| 2132007 EE
Synchronize
Set the PLC clock | |Program

SYSMAC CP1L/CP1E Introduction Manual

swelbold buibbngaq pue Bulisjsuel| H

85



| 5-1 Going Online

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

Set PLC Clock x|

1EEE A =

241372007 v]
oK i! Cancel I

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

rad PLC Clock - NewPLC1
=8 Options  Help

10:12:34 | 10:12:34

|
| 213007 | 2n3ceo

Synchronize

swelbold Buibbngaq pue Bullajsuel| H
(@)]

Exit PLE Clock | \Proqrarn

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.

= application-1 - CX-Programmer - [[Stopped] - HewPLC1 MewProgrami Section] [Diagram]]

H Pl Sl Vew Deert Propras JRUSE Sevgldion Togk Wiedies  Halp
D i ! W (abn s
= & siok ol il 4 it
7 f_.‘.-.J i Busto e " T A
DEFARCSE & - e = oo o
" Ti S'IEL L] m
— B szt Vo ke i3
= [ NP LCA[CPIL] StopProgray. Partia) Travefer g = bt
B
Ej Symbels Orlnn Edit B S
.
Setting: futecton ] TO
Er S
o & Memory Antas inH
G Werory o Confioyralin b
= ‘ Programs = otk
= g WewPograml {00 St
= Emb:h. Tracs v
Boo Foven b
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2.

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

CX-Programmer v8.2

Make sure that there aren'’t any problems if the PLC is shoppad.
" Do o wiksh b sedbch the PLC into program mode?

Yes

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

= application-1 - CF-Programmer - [[Stopped] - MewPLC1.MHewProgram1.5ection] [Diagram]]
[ Fie Edt Yew leert Progem PLC Smulshion Tooks Window Helo

DoFld ot SR | BE H M = TR AL% S
seEtEar|pa i
DERROE d Bl &A% w3

Zln o
o [ Frogrem Mame : HeweProgrami ]

BCP1L 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/O 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
1/0 refreshing Execute Execute Execute
External 1/O status OFF Depends on Depends on
program program
I/0 memory Non-holding memory Cleared Depends on Depends on
Holding memory Held program program
1/0 memory monitoring OK OK OK
85?;?2;?:;’22 Program monitoring OK OK OK
Program From PLC OK OK OK
transfer ToPLC OK No No
Compiling OK No No
PLC setup OK No No
Changing program OK No OK
Force-setting/Force-resetting OK No OK
Changing timer/counter SV OK* No OK*
Changing timer/counter PV OK No OK
Changing I/O memory PV OK No OK

*CP1E is not available.

5-1-3 Transferring Programs

1.

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

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

= applicaiian-1 - CX-Programmer - [Sopped] - MewPLC1, NewPragras Section? [Tagras]]
(=

DEW k &3 L ¥ aL%|% B 2R
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foren L
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2.

Note

3.

Click [OK].
A dialog box will be displayed to confirm the transfer.
Download Options [2|
PLC: NewPLC1
Include: Cancel
% Program(s) g
O Settings
O Special Unit 5
g 55:13;3 G Transfer All

Comments
22 Program index

1~ Symbols, Comments, Program index

Transfer To/From:  |Comment memory =

(% Transfer files of all tasks

T

7

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

Click [Yes].

CX-Programmer vB.2

1 This comemand will affect the state of the connected PLC,
. Do you wish to continue 7

' Makz sure that there aren’t any problems if the PLC s stopped,
. Dio you wish bo swibch the PLC inko program mode?

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 FLC MewPLEC1

Download successful

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.

= application-1 - CX-Programmer - [[Stopped] - NewPLC1 Newf rogram1. Seclion [[Hagram]]

Dok &R - E ek %
8 'Work Onlns Cirkid
F \Q_" POPes ’ - & H T 1
CARRAS & " | T S o

Transher ¥ >

LI , Brew  coha
o T
Erohmction L oo

A
Cear All Mamory Arsss =l
PLC Configuration 3
Trace v
Foms F
FetMeset 3
T T

2. Click [Yes].
The system will change to RUN mode and begin operating.

CX-F’rr:rgrammer vB. 7

1 Make sure that there aren't any problems F the PLC i started.
Do you wish to switch the PLC into Run mode?

Yes
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9-2 Adjusting/Debugging Online

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

MDisplaying Conduction Status

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

Change CP1L to the MONITOR operating mode to display the conduction
status.
The conduction status is displayed on the program.

MDisplaying Conduction Status at Multiple Sections

The diagram workspace can be split. Multiple sections of the program can be
viewed simultaneously.

o/ C
P Ppewan sane n T —— I "_,_5
Fadiar fam 1
ing oo -
1 ¥ O
[ ]
—_—
s
| i
T
e
.
1
L]
e
B — ST |
o —
4 - Y +
.J".
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‘ 5-2 Adjusting/Debugging Online

(1) Window divider

Drag the window divider to split the diagram workspace. The workspace can be
split in up to 4 sections.

i | [ PR Pl Wik i o [JFrowe tiama - Feneteagrat| "i
[t Nt . Sl S P . S
(11 TixE Fos TR
—_— | 14 —_—
] ki
] '} | -y
| L 1 AW
i I
=]
L o [Jrresrass ressagun L o [Jrrroesn s =t =]
[Tt e - e} |t i+ Sacziont |
(1 T i T
—] ' } 4 L 3
P W
] |— o) |
W 1 _—

| ——y i | o}

EMonitoring 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.

w

Input an address.
The 1/O value will be displayed. For Boolean values, "0" indicates OFF.
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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 Adjusting/Debugging Online

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.

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

=_r.-_'..4,|
ey

Lo0C aot

" H:. v——“—“—l o :.

(=]
J_s

=
| S

& frmas

3.

Select [PLC] - [Force] - [On] from the main menu.

= application-1 - CX-Programmer - [[Stopped] - HewPLC1 HewProgram Section? [Diagram]]
B Fle Edt wew Foert Frogram [GTsll Smision Tods Window Hel

DoFld B (S| -

{5y Wk Onlire

P |45 %

Chri+ia
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Sectionl o
P e
TF Punction Blocks et Toesat vl sk

Cancel Chrh
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T E— T
"

Force-set will be set. The contact will be marked with the force-set symbol.

F_Fiet_Cyla
p—| }
t Lrda ¥ emmmmm N
a Coooe = ey o o
ity A il
e analnis
. U
------
...... .
2 = {00 gyl |w
= - i w

------

Note < 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 (/O area, data link area, CPU bus unit area, special I/O 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 (Only CP1L)

Timer settings can be changed to better suit operating conditions.

—_—

Change CP1L to the MONITOR or PROGRAM operating mode.

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

W
tmoa ) -y
o | 1 G+ W

W
] |

w00 |
| S—

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

—~|
=

Set Timer/Counter Value EJ

UINT_BCD
H0~3333 [bed)

Symbal Information

Walue or address:
3
|1:t2|:1 M Cancel

5-2-4 Searching

BAddress 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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5-2 Adjusting/Debugging Online

1.

Select [View] - [Windows] - [Address Reference Tool] from the main
menu.
The address reference tool will be displayed.

= application| . O Pragrarwrny - [[Sinppni - Howll C1 Plewdrograer Saction] [Disgras]]
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A list of used addresses will be displayed. Click an address to display the program

being used.
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This function is used to backtrack the ladder, to determine why a contact does not

turn ON, for example.

1.  Place the cursor on the contact being investigated.
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2. 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 thatif 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.
2. Click the rung header of the rung you wish to edit.

3. Select [PLC] - [Online Edit] - [Begin] from the main menu.
The grey shading in the diagram workspace will disappear, and the program
becomes editable.
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5.

Select [PLC] - [Online Edit] - [Send Changes] from the main menu.

The edited rungs will be transferred to CP1L.

= application 1 - C¥ -Programmer - [[Stopped] - New?LC1. Newlregramt Section? [Diagram]]
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5-2-6 Confirming Cycle Time

—

Note

Change CP1L to the MONITOR or RUN operating mode.

Click the diagram workspace.
Cycle time will be displayed on the status bar.
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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 and CP1E. This
section also provides examples of applications utilizing CP1L
(14-point 1/0O unit with AC power supply) functions such as pulse
functions, communication functions, and special instructions.

In case of CP1E, the settings are included in the parentheses.
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Appendix

A-1 Channel/Relay Numbers

In CP1L or CP1E, channel (CH) numbers and relay numbers are specified as described below.

Note

ECP1L CPU Units

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.

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.

Xipuaddy E

Area Channel Relay
In CX-P In CX-P

/O area 00 to 199 0to 199 00000 to 19915 0.00 to 199.15
clo | 11 link area 3000 to 3063 CH 3000 to 3063 300000 to 306300 3000.00 to 3063.00
area | Serial PLC link area 3100 to 3189 CH 3100 to 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 W00000 to W51115 W0.00 to W511.15
Holding area HO000 to H1535 CH*' | HO000 to H1535*" | HO0000 to H153515*" | H0.00 to H1535.15*"
Auxiliary area A000 to A959 CH A000 to A959 A00000 to A95915 A0.00 to A959.15
DM area D00000 to D32767*2 DO to D32767*2 - -
Timer T000 to T4095 TO to T4095 T000 to T4095 T0000 to T4095
Counter €000 to C4095 €000 to C4095 €000 to C4095 C0000 to C4095

*1 H512 to H1535 is FB special area.
*2 For 10/14/20-point I/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.
BCP1E CPU Units
Area Channel Relay
In CX-P In CX-P
clo | /O area 000 to 199 0to 199 00000 to 19915 0.00 to 199.15
area | Serial PLC link area 200 to 289 CH 200 to 289 20000 to 28915 200.00 to 289.15
Work area W00 to W099 CH W00 to W99 WO0000 to W9915 W0.00 to W99.15
Holding area HO0O0 to H49 CH HO to H49 HO0000 to H4915 HO0.00 to H49.15

Auxiliary area

A000 to A753 CH

A000 to A753

A00000 to A75315

AO0.00 to A753.15

DM E-type D00000 to D02047 DO to D02047 - -
area N-type D00000 to D08191 DO to D08191 - -

Timer T000 to T255 TO to T255 T000 to T255 T0000 to T0255
Counter €000 to C255 C000 to C255 €000 to C255 C0000 to C0255
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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 LSB
(Most Significant Bit) (Least Significant Bit)
Bit 15|14 (13 (12|11 (10|09 | 08 | 07 |06 | 05| 04 | 03 | 02 | 01 | OO
Bit value 23 [ 22 | 21 [ 20| 23 | 92 | o1 | 90 | 93 | 92 | 1| 20 | 93 | 92 | o1 | 20
Content oOo|O0|O0]O0]1 1 1 1 0|1 1 1 1 1 0| O
(1=0ON,
0=0FF)
Digit value 0 F 7

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

@Constants Notation

Constants used in CP1L or CP1E 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.)

@®Instruction 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

WO00000
|7

MOV(021) , On each cycle for which work area W00000 is
HO10 ! ON, data in holding area HO10CH is transferred
D00010 1 to DM D00010.

» Differentiated Instructions

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) :_V\7h_eF1 work area W00001 switches from OFF to
H020 :ON, data in holding area HO20CH is transferred
D00020 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 CYy 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 = P_EQ « Turns ON when data comparison returns an
"equal".

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

Xipuaddy E

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 >= P_GE Turns ON when data comparison returns

equals flag "data1>=data2".

Less than flag < P_LT Turns ON when data comparison returns
"datat1<data2".

Less than or <= P_LE Turns ON when data comparison returns

equals flag "data1=<data2".

Negative flag N P_N 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

Note

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
—
|
0.01s 0.01s
0.1s clock pulse 0.1s P_0.1s 0.1s
—
fe———rfe——|
0.05s 0.05s
0.2s clock pulse 0.2s P_0.2s | 0.2s ‘
[
0.1s 0.1s
1.0s clock pulse 1s P_1s 1.0s
i i
| | 1
0.5s 0.5s
1min clock pulse 1min P_1min 1min

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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®1/O Areas

Input area 0.00 to 99.15 (100 CHs)
Output area 100.00 to 199.15 (100 CHs)

With CP1L or CP1E, 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

Xipuaddy E

CPU unit Reserved CH Number of Expansion
Input area Output area ey i Al
10-point I/0O unit | 0 CH 100 CH 0
14-point I/O unit | 0 CH 100 CH 1
20-point I/O unit | 0 CH 100 CH 1 (CP1E:0)
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
60-point I/O unit | 0 CH, 1 CH, 2 CH 100 CH, 101 CH, 102 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

CP-series has a rich instruction set. There are approximately 500 types of instructions that can be used
by CP1L and 200 types of instructions that can be used by CP1E. 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.

HENotation 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/O Processing Instructions

Basic 1/0 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.
Coill 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.
‘3" RESET RSET Turns relay coil OFF when execution condition changes from OFF
;-3'- 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.

BWWriting Contacts

OLD (LOAD) /LD NOT (LOAD NOT) Instructions

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

Bus bar
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@AND / AND NOT Instructions

Use for contacts connected in series.

iiiiiiii

000000 | 000002 |

— |

iiiiiiii

000001 | 000003 |

— |

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

@®OR / OR NOT Instructions

Use for contacts connected in parallel.

|1/1|

000000

Bus bar

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

instructions.

EWriting Relay Coils

@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

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.

000100

000101
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O®SET / 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
11

000001

—

000102

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.

O®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
— b—————— KEEP(011)
000001 RSET input
— —— 000103

§

000103 000200

— O

000009 0 I —
|

000001 :

000102

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/CP1E

This section briefly explains the inner structure, functions, and internal operation flow of CP1L and CP1E

CPU units.

A-3-1 Inner Structure of CPU Units

The inner structure of a CP1L or CP1E CPU unit is shown below.

"Write" operation from Built-in inputs
| CX-Programmer

¢____
—
—
P
P—
P

CPU unit
RAM @
) @
User program P Flash meffiory / \
@ - @ (CP1E:Built-in EEPROM)
Memory cassette*
\_/_ > User program
Comment
Analog adjuster [H—I | |Access memory ©:
External analog > 1/0 memory FB program <@>
settings input” ; | Auxiliary area emoy @
P @ _ DM area < | r
> DM area P v \. J
Parameters
| (i.e. PLC settings)
_ Parameters P @ |_
> (i.e. PLC settings) <
®
v v v v v \4
N— A
N

Built-in outputs

*CP1E CPU Units do not execute these services.

(1)

Transfer of programs and parameter data

» Data in RAM is automatically backed up to the built-in flash memory (CP1E:

Built-in EEPROM) 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 (CP1E: Built-in EEPROM) to RAM.
Transfer of DM defaults data

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

to the built-in flash memory (CP1E: Built-in EEPROM).

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

memory (CP1E: Built-in EEPROM) to RAM when the unit is powered ON.
Transfer of data between flash memory and memory cassette (Only CP1L)

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

built-in flash memory to the memory cassette.
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When the unit is powered ON, data is transferred from the memory cassette to
the built-in flash memory.
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/O 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 (CP1E: Built-in EEPROM)
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. (Only CP1L)
Memory cassette (Only CP1L)
Memory cassettes can store programs, data memory contents, PLC setup
data, and I/0O comments from CX-Programmer.
Data stored in the memory cassette can be loaded automatically when the unit
is powered ON.
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ACaution

With an CP1E E-type CPU unit or with an N-type CPU unit without a Battery, the
contents of the DM Area (D) *, Holding Area (H), the Counter Present Values (C),
the status of Counter Completion Flags (C), and the status of bits in the Auxiliary
Area (A) related to clock functions may be unstable when the power supply is
turned ON.
*This does not apply to areas backed up to EEPROM using the DM backup
function.
If the DM backup function is being used, be sure to use one of the following
methods for initialization.
1. Clearing All Areas to All Zeros
Select [Clear Held Memory (HR/DM/CNT) to Zero] in the [Startup Data Read]
area in the PLC Setup.
2. Clearing Specific Areas to All Zeros or Initializing to Specific Values
Make the settings from a ladder program.
If the data is not initialized, the unit or device may operate unexpectedly because of
unstable data.
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A-3-2 CPU Unit Behavior

This section briefly explains operations that take place within a CP1L or CP1E
CPU unit.

BCPU 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. *1

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

——————— >
»

Overseeing - Check for battery error.
processes - Monitor DIP switches. *1

- Check I/0 bus.

- Check user program memory.

Xipuaddy E

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:

* . . .
2 CP-series expansion 1/O units
v
Peripheral Services only executed on event occurrence:
services - Peripheral USB port service

- Serial port service

- Communication port service *1

- Built-in flash memory/EEPROM access service
- Memory cassette access service *1

- Online editing

[P, AP e —

*1 CP1E CPU units do not execute these services.
*2 1/0O refresh is performed in PROGRAM mode also.
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lI/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: 3 CH I/O area
Output: 3 CH
CP-series expansion I/O unit, expansion unit | Fixed; dependent on unit | I/O area

I/O refreshing is performed without interruption within a single cycle. Furthermore,

I/0O refreshing is always performed after program execution.

I/O refreshing can be performed for CP1L/CP1E’s built-in normal 1/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 I/O refreshing.

END }Task
END }Task
Cycle
END }Task 0
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 /0 area has been specified as an operand, then I/O refreshing is performed
when the instruction is executed during the program execution cycle.

ILD 0.00
10UT 100.00
MOV 1101

Actual I/0O data (built-in I/O)
Immediate refresh

15 11 0
+——— ocCH [ ] |
15 7 0
————— 100CH | | |
1511 0
— 1cH [ ] |
—— f01CH | | |
15 7 0

Note 1. Immediate refreshing is possible on the built-in I/O area only.

For CP-series expansion (1/0) units, use the IORF instruction.

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

— IORF

D1: Starting CH number

D1

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

D2

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) or SECTION 3
Instruction Execution Times and Number of Steps of CP Series CP1E CPU Unit
Instructions Reference Manual (W483).
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BPeripheral Services

Note

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 « 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).

Serial port service

Communication port service* « 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/EEPROM « Processes reading and writing of data from and to the
accessing service built-in flash memory/EEPROM.

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

*CP1E CPU Units do not execute these services.

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. CP1E has no setting, and cycle time is fixed
to 8%.
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BCycle 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) + 1/0O Refresh + Peripheral Services

Overseeing Processes

Details Processing Time and
Variation Factors
Checks 1/0O buses. 0.4ms
Checking of user program memory, battery error, etc.

Program execution
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Details Processing Time and
Variation Factors

Processes program execution (execution of instructions). The Sum of instruction
processing time is the sum of individual instruction execution times. | 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) or SECTION 3
Instruction Execution Times and Number of Steps of CP Series CP1E CPU Unit
Instructions Reference Manual (W483).

Cycle Time Calculation

Details Processing Time and Variation Factors
Waits for the specified cycle time to When the cycle time has not been fixed, the
elapse when a minimum (fixed) cycle processing time is approximately 0.
time is specified in PLC Settings. Additional time for fixing the cycle time =
Calculates the cycle time. Fixed cycle time — Actual cycle time
(processing time for: overseeing processes + program
execution + I/O refreshing + peripheral services)

I/0 Refreshing

Details Processing Time and
Variation Factors
CP-series Expansion 1/0 Units and | Each unit is refreshed. 1/O refresh time for
Expansion Units Outputs (from the CPU unitto | each unitis multiplied
the expansion units) are by the number of

refreshed first, followed by the | units used
inputs (from the expansion
units to the CPU unit).

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) or SECTION 4 Monitoring and Computing
the Cycle Time of CP Series CP1E CPU Unit Instructions Reference Manual
(W483).
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Note

Peripheral Services

Details Processing Time and Variation Factors

Peripheral USB port Processing time for these services will vary depending on the PLC
service 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.

Serial port service

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

n . . n
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/ Processing time for these services will vary depending on the PLC
EEPROM accessing settings.
service If a cycle time has not been specified, service will be executed
using 4% of the preceding cycle time calculated by "cycle time
Memory cassette calculation”. If a cycle time has been specified, service will be
accessing service * 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.

*CP1E CPU Units do not execute these services.

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

"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

2. 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.

3. 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).

4. 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. CP1E has no setting, and cycle
time is fixed to 8%.
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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 0.55us x 6 instructions
OR 0.68ps x 6 instructions
AND NOT 0.65us x 7 instructions
.Sequer!tlal 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

Xipuaddy E

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 of CP1L (14-point I/O
unit with AC power supply). In case of CP1E, the settings are included in the parentheses.

For details on wiring and settings, refer to CP Series CP1L CPU Unit User's Manual (W462) or CP Series
CP1E CPU Unit Hardware User's Manual (W479). For details on instructions, refer to CP Series CP1H/
CP1L CPU Unit Programming Manual (W451) or CP Series CP1E CPU Unit Instructions Reference
Manual (W483). For details on using CX-Programmer, refer to CX-Programmer Operation Manual (W446).

A-4-1 Using Adjusters to Set Timers

BFunctions Used

@®External Analog Settings Input (Only CP1L)

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.

BMOperation 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
(E3G-series, etc)

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

SYSMAC CP1L/CP1E Introduction Manual
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BSystem Configuration
@®Wiring Example

Variable resistor

External analog setting

1kQ (1/4W) input connector
>
3
g BProgramming Example
S
@®Ladder Program
0.00 TO010 100.00
Nram4 O
[
Photoelectric Gate
sensor
100.00
| |
|
P_On
I I BCD
A643
DO
+B
#20
DO
D1
1|oo.o|o Io.oo
|1 1/'| L
Gate Photoelectric 0010
sensor 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.

Sensor input
0.00

CP1L

!

Gate output
100.00

(B): TIM will act as a decrementing ON timer with 0.1sec intervals.
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BINFO
@®Relationship between Input Voltage and A643's PV

Value in A643CH (BCD)

281
100(Hex) 256

0 10 11 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
(AB42CH*) to any value in the 0 to 255 range (0 to FF Hex).

Iips screwdriver

*CP1E CPU Units can use the A642 and A643.
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0.00 T0O010 100.00
| O
[ [
Photoelectric Gate
sensor
100.00
| |
|
Gate
P_On
I I BCD
A642 |(A
DO
+B
#20
DO
D1
100.00 0.00
| | Il/1
TIM
I [
Gate Photoelectric 0010
sensor D1

(A): To use the analog adjuster on CP1L or CP1E for setting the timer in the
example application, change auxiliary area A643 in the ladder program to

AB42.

A-4-2 Capturing Short Signals

BFunctions Used

@®Quick-Response Input
By setting the built-in input to use quick-response inputs, inputs having a signal
width as small as 30us (CP1E: 50us) can be captured, regardless of the cycle

time.
CP1L 10-point I/O units can use up to 2 quick-response inputs. 14-point I/O units

can use up to 4. 20/30/40/60-point I/O units can use up to 6. All types of CP1E
units can use up to 6.

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

Sensor (E3X-series used with

Product E32-series fiber unit.)
/
- - ]
—-
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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. (CP1E: 50us min.)

S0 e

-7 K

Sensor input

[]

Contact 0.04

BCD counter instruction
C0000

Set Value 100
Present Value

99

98

97

100

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.

BSystem Configuration
@®\Wiring Example

Sensor input 0.04 Counter reset input 0.01

PERIPHERAL

BATTERY

Count complete 100.00

CP1L

SYSMAC CP1L/CP1E Introduction Manual
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BPLC Setup

Xipuaddy E

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 - [MowPLC1 . NewProgram1.5ection [DHagram]]

iﬂ Fle Edt Yism [rest Progem PLC Sedation Toolk Window Helo
O&E M|k LRI N Y

SEmER BE
MERREDS & B

[= T tevbroer:
= I NewPLT1[CPLL] Offine
‘=2 Symboks

i3 |0 [Program Hems _ hiwSrogrsmi |
[Eection Name - Sachor]]

el Memory
= ﬁ Berugamme
= g NewProgram] (00)
=3 Symbok
f".:.l Secton]
3 en
TF Function Blocks

The PLC Settings dialog box will be displayed.

=7 PLC Settings - Nowl C1
Fl= Optiors  Heln

Stam | Settings | Timings | bt constant | Serid Pon 1 | Perioheral Service | Bultinirput | Pule Dupao 4| #|

Slatup Hold
I Foics Slatas Hold 84
™ 10M Hold Bit

Shaitug Dhats Faad
I Fmad DM fom Assh memaony

Mods

* Program

T Monitar

" Run

™ Lise pingramming consoke|Flun|

CPILL  Offire

Click the Built-in Input tab.
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4. On the INO (CP1E: IN4) drop-down list for Interrupt Input, select [Quick].
While the sensor input contact is 0.04, setup is performed for [INO (CP1E:
IN4)] since the interrupt input / quick-response input setting is set to
0(CP1E: 4).

77 PLC Settings - NowLC1
Bl Optors e
Stanup | Settings | Timings | bl constart | Sesisl Post 1 | Perighersl Service Bt Inpul | Pudse Dupi0 4] #
High S peed Cousder 0 High Spead Courder 1
Ll high epeed countes 0 [ Uge hagh spesd couste 1
Cortiveg rode 7 i Coonting mode ¢
reidas Mips Courdt | oo M aet Conirl
Flzsat Rasel
Il Satling Ingedt Safing
Hugh Spead Counher 2 High Spesd Cowrdis 3
™ U high speed counts 2 I™ Use high spesd counter 3
Conriirg mode - Couning mods
reulu May Cout | : Caculm Mas, Courd
Rl Rezsl
It Sallng Iniget S-afmng
rbetiupt Irpod >
i | Momal hud N7 |Momal T w2 |Momal - 13 |Homa - ho]
Homa °
HE | inbemupt ING [Homdl D
Duch >
Q
” X
P1 W=

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

BProgramming Example

@®Ladder Program

| |
| CNT BCD counter

Sensor input
0000
0.01

Il/} #0100

Counter reset input

C0000 100.00

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

@Interrupt Inputs

CP1L and CP1E CPU Units normally repeat processes in the following order:
overseeing processes, program execution, /O 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
(CP1E: 2 to 7) are allocated to the input contacts. The allocation is fixed. Use
interrupt inputs to achieve faster processing that is unaffected by the scan time.

BMOperation 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.

Xipuaddy E

Sensor input (interrupt)
(E3X-series used with
E32-series fiber unit)

Product

~
I~
~

Sensor input 3 / CSensor input 1

Sensor input 2

Interrupt tasks will be executed when the sensor input (interrupt) changes from

Sensor input 1
Contact 0.00

OFF to ON.
Sensor input (interrupt input 0) |_| |_| |_|
Contact 0.04 Process & Process Process
interrupt task interrupt task interrupt task
]
:
(]

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

1

I

R e
B |

T

|
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BSystem Configuration
@®Wiring Example

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

to 0.07.

Input interrupt 0 (CP1E: 4) will be allocated to contact 0.04. The interrupt task
executed by input interrupt 0 (CP1E: 4) is task No.140 (CP1E: No.4).

Sensor input 3 0.02
Sensor input 2 0.01
Sensor input 1 0.00

Sensor input (interrupt input 0) 0.04
—— RESET input 0.05

CP1L

PASS output 100.00 g———

NG output 100.01 €——

@®PLC Setup

—» NG output sensor input 3 100.04
—» NG output sensor input 2 100.03
— NG output sensor input 1 100.02

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

3. Onthe INO (CP1E: IN4) drop-down list for [Interrupt Input], select [Interrupt].
While the sensor input contact is 0.04, setup is performed for [INO (CP1E:
IN 4)] since the interrupt input setting is set to 0 (CP1E: 4).

7 PLE Sottings - NowPLC1
Bl Optiors  Heln

Statup | Settirgs | Timings | brpul constard | Sedisl Post 1
High Speed Courker I
Ui bigh epmed counts 0
Courtieeg mode
reudas Mt Courd |

Fl-sat

It Seling
Hgh Speed Counber 2
[ Use high speed countm 2

Ciirbirsg rode

rcuby M. Count

Fliscosd

Il Seliang

rbetupt Irpud

M | Romal - INT |Noomsl ';
[Mowmal ]

HY [ ING [Momal

g
Duch

Paripharal Sapice Bultn Inpul | Pudes Quipot0 4| #
High Speed Courdes 1
I Wgs hagh spessad coustei 1
Counting mode ¢
Corutan Magt Conril
Reset
Ingedt Seting
High Sipesed Cowrden 3
"~ Lse high spssd counber
Couning mods
Caculm Mat Cord [1
Ressi

Ingdt Seting

83 | Momsl A M3 érlr." A -

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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BProgramming Example

@®Ladder Program

MSKS (interrupt mask set) instructions will be used to assign the "up" specification

inputs.
P_First_Cycle
I I MSKS(690)
110(114)
#0
MSKS(690)
100(104)
#0
100.02
N
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

to the interrupt input, and to set the interrupt permission for enabling the interrupt

Interrupt input 0
(CP1E: Interrupt input 4)

Up specification for input

Interrupt input 0
(CP1E: Interrupt input 4)

Allow interrupt
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When interrupt input 0 (CP1E: 4) (contact 0.04) turns ON, the following "interrupt
task 140 (CP1E: 4)" will be executed once. Assignment of interrupt tasks to
interrupt inputs is fixed. Interrupt input 0 (CP1E: 4) will always execute interrupt
task 140 (CP1E: 4).

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
(CP1E: 4) |
l/]| SET [ NG output
Sensor input 2 100.03 |S€nsor input 2
0.02
Il/} SET NG output
Sensor input 3 100.04 |Sensor input 3

SYSMAC CP1L/CP1E Introduction Manual
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HINFO

@Creating Interrupt Task Programs

1.

Right-click [NewPLC1[CP1L]Offline] in the project tree. Select [Insert

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

= Untitled - CX-Programmer - [NewPLC1.NewProgram2.Section1 [Diagram]]
File Edit View Insert Program PLC  Simulation  Toaols  ‘Window Help

Dl Sk 4B & MERLN TR AL
A Q HEgelEER BE | RArHEW | — OB

B P ol L) ]

DEFEIE o RPEE

= % MewProject

= [ MewPLC1[CP1L] OFFline

=3 Symbols
Settings pececcencctecceneccey
G Memary £ 3
= % Programs b :
= @ MewProgram (00} e 7
=4 symbols
@ Sectionl

=l o [Procram Mame : MewwProgram2]
[Section Mame ; Section’]

-
ﬁ MewProgram2 (Unassigned).‘.
=2 Symbols '

i sectiont .

U

Function Blocks

Right-click [NewProgram2(Unassigned)]. Select [Properties] from the
pop-up menu.
The Program Properties dialog box will be displayed.

Program Properties IEI

ﬂ General \ F'mteu:tiu:un] Eu:umment&]

M arme:

Task type: |L|nassigneu:| j
B
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3.

Click the General tab. Select [Interrupt Task 140 (CP1E: 4)] from the Task
type drop-down list.

Program Properties @

ﬂ] General 1 Protection | Comments |

HMarme: ]NewF‘ngram2
Tazk type: ]Una&signed j
Interrupt Task 135 ~

Interupt Tazk 136
Interupt Tazk 137
Interrupt Tazk 138
Interrupt Tazk 139

————| |nterupt Tazk 141 g

Interupt Tazk 142
Interrupt Tazk 143
Interrupt Tazk 144 L%

Close the Program Properties dialog box.

Select [Section1] under [NewProgram2 (Int 140 (CP1E: 4))].

xipuaddy E

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

BFunctions Used

@Clock
CP1L and CP1E CPU units have a built-in clock.
The clock cannot be used if a battery is not installed or the battery voltage is low.

Note CP1E E-type CPU units have no clock function.

BMOperation 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
e Sat, Sun: 10:00 to 21:15

Xipuaddy E

Fountain

BSystem Configuration
@®Wiring Example

\\\\\
alelm

CP1L

Fountain pump
100.00
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BProgramming Example

Xipuaddy E

@®Ladder Program
e Q: 100.00
— <=(315) >=DT(346) <DT(343) : O
|| Ass4 #38 we_ || Fountain pump
| #5 A351 AS1 | |
i DO D10 |
|l — T T |
= =(300) >=DT(346) <DT(343) [
| Ass4 #38 #38 |
i #6 A351 A351 i
| D20 D30 | |
: L =(300) H :
|| A354 :
: #0 i

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

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

@®Time Data on CP1L/CP1E

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

Xipuaddy E

@®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
| 50
s1 | A351
s2 | D100
7 6 54 3 210
Do [-J-T1]1]1JoJoJo|] —— SetD0=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

L32+2:D102 - -
Reflected on condition flag when power is turned ON
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@®DM Area Setup

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

Channel | Value Content
DO 3000 | 30min 00sec
D1 0017 17hr
D2 0000 -

D10 3000 | 30min 00sec
D11 0020 20hr
D12 0000 -

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

D30 1500 | 15min 00sec
D31 0021 21hr
D32 0000 -

Open the CX-Programmer main window.

Double-click [Memory] in the project tree.

= Untitled - CX - Programmer - [MewPLC1 NewProgram1_Seclion! [Diagram]]

J Fls Edt Vew lnserl Program PUC Seaistion Took Wiedow Hels
- "R =2 TR (At §

-%mmumuw
7 Symitiols

TF Function Binchs

The Memory window will be displayed.

Fils Wew ‘Wirdow Hep

=3
I .. 135 5 5 N 5 e ) ) S

NEEEEE
_l_

—ia

|

Q
=)

teetedLtet

ETFFRE ==

1
5
i

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

=|w|a| s &%
b = A N T e e S
1 Y 5
b 14 13

=y

wlvfalala[dla[a][a[a]a

Ltimtt;
el
| ; B

gg;n

L«

£=

4. Input the values for the DM addresses.

Xipuaddy E
e
i
[£]
i

Slait Addvess | 13 | |
Ehegliea] [ |

aala]a]lalas]w]a]a]a] -
000003000 (0017|0000 |
DO0G10 3000|0070 o000

D000 0010|0000
000030 (1500 0oz oo [ ]

COn040 | |
00050 | | | i

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

BFunctions 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 or CP1E.
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.

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

>

xipuaddy

Motor SpeedI \ N

Motor: Start
Contact 0.02

Motor: Run
Contact 100.00

v

Motor: Slow
Contact 100.01

Normal stop position
Contact 100.02

Error stop position
Contact 100.03

A
3550
High-speed counter 3500
measurement pulse P ?;000
(A270) (Pulse)

—_
v

T

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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BSystem Configuration
@®Wiring Example

Encoder (power PhaseA
supply: 24VDC)

E.g.: Model E6B2-CWZ6C
NPN open collector output

24VDC ov
(S8VM-series) +24V| Start motor
AC100~240V () | 0.02 Switch (A16-series)

L1 |L2/N|COM 01| 03| 05| 07|NC| NC|
| A @] 00| 03] o406 Nc|NC]

CP1L-L14DR-A

| + | 00| 01| 02| 03| 04|NC]
| - |COM COM| OM COM| 05 | NC|
— Motor run 100.00 l
otor siow 10001 X €003 meeator
(M16-series)

Inverter, etc.

(V1000-series) Normal stop position

100.02 Indicator (M16-series)

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

output devices.)
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O®PLC Setup

1.
2.

© N O

High-speed counter 0 will be enabled.
Open the PLC Settings dialog box.
Click the Built-in Input tab.

7 PLC Settings - New?LCT
Bl QOptore fHelp

High Speed Courter 0
W Ll Faol speed counte O

rcida Mip: Cout

Hgh Spead Counber J
™ Une high speed counts 2

Courtieg mode ™ Lines m

Irnpil Selling | Ditmentisl phase npol

Stasup | Seffings | Timings | bnpul constant | Serial Post 1

wade  Crcudes mode

Rt Sollwate isbslicompiing)] =

Perigheral Service Bultin Inpul | Pulse Duipai0 4|
High Spead Counter 1
[™ Ui hagh epessed couster 1
Cowrding mode ¢
oo M agt Conirl
Resel

Ingedt Salting

High Sopristad Con i 3
~ s high spssd counber 1

Conirtirsg mode Ceuniing mods =
veulas M. Count Cacula Ma Court |1

sl Ressi

It Saling Irigeat Sl
Lo litolly =F)

M | Mol hud N7 | Momal T w2 |Momal b 13 |Homa -

e |Moms IN5 |Homal

F1 Fire

Check the [Use high speed counter 0] checkbox for High Speed Counter
0.

Select [Linear mode] for [Counting mode].

Select [Software reset(comparing)] from the Reset drop-down list.
Select [Differential phase input] from the Input Setting drop-down list.
Close the PLC Settings dialog box.

To apply changes made to the PLC settings, turn the PLC power ON.
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BProgramming 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.

I0.02 V\IIO.OO
|
| * | | DIFU Software reset
Start motor Stop motor A531.00 for high-speed counter 0
100.00 100.00
] O
|
Motor run Motor run
100.01 When high-speed
>=(325) counter (A270) reaches
3000 (0BB8 Hex),
A270 Motor slow the motor decelerates.
#0BB8 W0.00
9.0 When high-speed

>=(325) counter (A270) reaches
3500 (ODAC Hex),

A270
Stop motor the motor is stopped.
#ODAC
After motor stops, check the stop position.
W0.00 0.02 W0.01
| iF O
[ I
Stop motor Start motor Motor stopped
WO0.01 100.02 Stop position is normal if the
| | — || high-speed counter (A270) is
| T >=(325) <(310) between 3500 (ODAC Hex)
Motor stopped A270 A270 Normal stop and 3550 (ODDE Hex).
#ODAC #ODDE | Pesition
100.03 Stop position is in error if
>=(325) the high-speed counter (A270)
A270 is greater than 3550
Errorstop 6DDE Hex).
#0DDE position
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BProgramming 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.
0.02
I * I RSET Reset "motor stopped"”
Start motor W0.02
A531.00
Software reset for high-speed counter 0 >
©
°©
[©)
3
CTBL(882) Q
x
#0 Specification for high-speed counter 0
#0 Start comparison with target
D600 Lower CH of comparison table
SET
Set "motor run"
100.00
After motor stops, check the stop position.
W0.02 100.02 Stop position is normal if the
| >=(325) | <(310) high-speed counter (A270) is between
| 3500 (ODAC Hex) and 3550 (ODDE Hex).
Motor stopped A270 A270 Normal stop position
#0DAC #0DDE
100.03 Stop position is in error if the
>=(325) high-speed counter (A270) is
A270 Error stop position greater than 3550 (ODDE Hex).
#0DDE

When the PV of the high-speed counter matches target value 1 (3000), interrupt task
04 will be executed.

Interrupt task
04

}; 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
I I 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.

Xipuaddy E

Channel Value Content
D600 0002 ltems compared: 2
D601 0BB8 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
BFunctions 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.

Note CP1E E-type CPU units have no pulse output functions.

BMOperation 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

0
)
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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.

Origin proximity input
Contact 0.02

1

Contact 0.06

ongninput || 11| ﬂ

Search high speed

Pulse 10kHz
frequency Search deceleration ratio
Search acceleration ratio 2000Hz/4ms
2000Hz/4ms Search éroximity speed
1000Hzf
ccw cw
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 <

-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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BSystem Configuration
@®Wiring Example

Senser (E2E-series)

CCW limit ~ Origin proximity CW limit
sensor sensor sensor  Switch (A16-series)
0.00 0.02*? ? 0.01 Start Positioning  Positioning
' ' origin search  to pointA to point B
_ — — 0.03 0.04 0.05
® &[NO ® ¢ NO NO o ® ® ® e
contact contact contact
> + 24VDC -
S Origin input 0.06*2 (S8VM-series)
]
3 | R7D AP series
P
] P
o1| 03 05 07|NC| NC| e . [cn
1 1
(N[00 02] 4] 05| Ne|Nc] e Lol
] —92 —CW
CP1L-L14DT : _><><:l3 +CCW
: —4 —CCW
NC|00] 01| 02| 03] 04 | NC ! !
i i
1 1
1 1
1 1
1ek0l [ ] ol ] : :
1) LAe) (1) i I
cw : !
output CCW 1 : 13 +24V IN
100.00** outpput | 1
100.01*3 : :
Error counter - : H
reset output ® ' ' 14 RUN
100.04*2 1 1
W{—u& z
: ' 33 ZCOM
I 1
Indicator AN\ /AN A | =FTTT=T======m= e—¢ Hood
(M16-series)
Point A Point B Origin search
positioning positioning complete
complete  complete 100.05
100.02 100.03

*1 Insert a resistance of 1.6 to 2.2k Q , so that the current is within the 7 to 15mA
range.

*2 The bit allocations of origin proximity sensor, origin input and error counter reset
output are different with the CPU unit I/O points. Refer to CP Series CP1E CPU
Unit User's Manual (W462) or CP Series CP1E CPU Unit Hardware User's
Manual (W479) for the details on allocation.

*3 For CP1E units, the pulse will be set to 100.00 and the direction will be set to
100.01. Set the servo drive to pulse plus direction.
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O®PLC Setup

4.
5,

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

Set the following settings.

77 PLC Settings - Now .C1

= Seachiccalmion Reio [2000 =
_=| SemchDecelestion Aalo 2000 |

| Poplcnrg Moedon Tass I” —I_l Wik

Dpesaticn Mode Moge T
Digin Inpes Sgnal [NO
Prosamly \nguit Sonal [HO

Fie Cptors el
Settings | Timings | Input constant | Sesl Port 1 | Perphessl Senice | Bullninpu: Pobse Duiput 0 | Butse 04 |+
B -}
Unmu.m RN -|  coochMeunimaSomed |1
Lamit Inpast Signal Opemation TE Cpeed Cirve |m
Lirsik Input Signal o =]
Patina Cinges O pat ghon Samngs |||v|H-I|JI|
& Lige dafirss giign opeeation
Search Dupcsion W ‘.I Saarch High Speed s [D oo
Detacion Meihod | Methd D =] 1' | Sasrch Prosimity Speed 00 I;I Atk abion Fi-pu
Search Operstion | Ireeens et | | Sasich Compens. all:ll\'ein'r'—. |II L:

Decelesson Fatio

CRILL  Offire

Base Settings

Origin Search

Close the PLC Settings dialog box.

Iltem 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 0
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

To apply changes made to the PLC settings, turn the PLC power ON.
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BProgramming Example

@®Ladder Program

Allocate limit sensors to limit inputs.
0.01 A540.08
| O
1

CW limit sensor CW limit input
0.00 A540.09
N O
I

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 output 0
#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(CP1E: #101)
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(CP1E: #101)
D10 Position data setup table
D6 Initial frequency setting

Output flags for origin search and positioning completion.
0.03 0.04 0.05 W0.00
H—— A O
I I I
Start origin search Positioning  Positioning
to pointA  to point B

W0.00 A280.06  100.05
I Origin search complete
Origin stop
0.04 0.03 0.05 W0.01
¥ O
I [ I
Positioning Start origin  Positioning
to point A search to point B
WO0.01 A280.03  100.02
I I I—O Point A positioning complete
Pulse output complete
0.05 0.03 0.04 W0.02
[ IF O
[N I I
Positioning Start origin  Positioning
to point B search to point A
W0.02 A280.03  100.03

I 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 D000 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 07D0 Acceleration ratio: 2000 (Hz/4ms)
positioning D001 07D0 | Deceleration ratio: 2000 (Hz/4ms)
D0012 C350 Target frequency: 50000 (Hz)
D0013 0000
D0014 86A0 Pulse output volume: 100000 (Hz)
D0015 0001
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A-4-7 Using Inverters for Speed Control (1)

BFunctions Used

®Modbus-RTU Easy Master Function
By using Modbus-RTU easy master function, Modbus-compliant slave devices (i.e.
inverters) can be controlled easily via serial communication.

@

Xipuaddy E

e RS-232C option
board
| —
Option Qoo RS-422A/485 option
board slot

board
CP1W-CIF11/12

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. 30/40/60-point I/O units can have up to 2 boards
installed. CP1L 10-point I/O units cannot install option board. For CP1E, only N-type
30/40-point 1/0 unit has 1 optional serial communication board.

The Modbus-RTU easy master function allows for easy communication with
components connected via a serial connection board.
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DM fixed allocation words.

simply turning ON the software switch
A640 CH bit 00.

Describe Modbus-RTU commands in the

Communication can then be enabled by

Modbus-RTU easy master function
execution switch A640 CH bit 00

(for port 1) _1_

15

08 07 00

D32300

— — Slave address

(CP1E: D1200)
D32301

- FUNCTION code

(CP1E: D1201)
D32302
(CP1E: D1202)
D32303
(CPIE: 5)1203)

Communication data bytes

Communication data

Slave address | FUNCTION code [Communication datal—>

7<—| Slave address | FUNCTION code |Communicati0n datal—

Modbus-RTU

[
=E

=

OMRON inverter
J1000, V1000, A1000

|
=5

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, CP1L10/14/20-point 1/O units or 30/40/60-point I/O units, built-in
RS-232C port of CP1E N-type 20/30/40-point I/O unit or serial option port of CP1E
N-type 30/40-point I/0O unit. For details, refer to CP Series CP1L CPU Unit User's
Manual (W462) or CP Series CP1E CPU Unit Software User's Manual (W480).
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EMOperation 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
E »
i
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.

BSystem Configuration
CP1L and V1000 (an OMRON inverter) are connected by RS485 for frequency and
start/stop control.

@®Wiring Example

CPIL V1000
2 CPAW-CIF11/12 q
RS485 Symbol|Control
1 | RDA- S- circuit
2 | RDB+ S+ __|terminal block
3 | SDA- 50m or less R- (communication
4 | SDB+ R+ |terminals)
e 5 | FG

CP1W-CIF11/12 4
(RS422/485 option board)
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O®CP1W-CIF11/12 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

@®\V/1000 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:

RTS control

No. Name Value Comments
B1 02 | Operation command 2 RS-422/485 communication enabled
B1 01 | Frequency command 6 Frequency commands from RS-422/485
communication enabled

C1 01 | Acceleration time 1 5.0 Acceleration time (sec)

C1 02 | Deceleration time 1 5.0 Deceleration time (sec)

H5 09 | RS-422/485 communication 1 Detection enabled, detect errors, stop
Timeout detection deceleration after deceleration time 1 (Default)

U4 19 | 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).

H5 01 | RS-422/485 communication 1 Slave address (slave node number), unit 1
Slave address

H5 02 | RS-422/485 communication 2 Communication baud rate (communication
Baud rate speed): 9600bps (Default)

H5 03 | RS-422/485 communication 0 Even parity
Parity

H5 06 | RS-422/485 communication 10 Sets the response wait time for request messages
Transmission wait time received from the master. 10ms (Default).

H5 07 | RS-422/485 communication 0 RTS control enabled (Default)
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O®PLC Setup

Configure serial port 1.

Open the PLC Settings dialog box.
Click the Serial Port 1 tab (CP1E: Built-in RS232C Port tab).

Set the following settings.

77 PLC Settings - Now .C1

Pl Optors  Heln
Setings | Timings | Input constant Sesel Port 1 | Perphesal Senice | Bulln Input | Pose Duput 0| Fule 04| *|
Communcatons Selings Lorsk: ‘Woncls
™ Shendad (3600, 1.7.2E]
f+ Cughom  Baud Foreal Wk
[s00 =] [e1e =] [Sersl Gatmway = =
Siat Code Ered Cock
= =
Fiaspores Timeou Lirdt Mok Chplany WNT/PE Link M PC Lirk Und He
0 ﬂ 100 e —i —! e —i ==
[t 0]
CRILL  Offire
Item Setting
Communication Settings | Custom
Baud 9600bps
Format 8,1,E
Mode Serial Gateway Mode (CP1E: Modbus Easy Master)

Response Timeout

0 (Default)

Close the PLC Settings dialog box.
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BProgramming Example

@®Ladder Program

P_First_Cycle
| 1

MOV(021)

#0000

D32306 (CP1E: D1206)

MOV/(021)
#0000
D32307 (CP1E: D1207)
VIVO.OIO
I f | MOV(021)
ContactA #0117
D32306 (CP1E: D1206)
MOV/(021)
#7000
D32307 (CP1E: D1207)
WO0.01
| 4|
I f I MOV/(021)
Contact B #0115
D32306 (CP1E: D1206)
MOV/(021)
#7C00
D32307 (CP1E: D1207)
VIVO.0|2
I f | MOV/(021)
Contact C #0113
D32306 (CP1E: D1206)
MOV(021)
#8800
D32307 (CP1E: D1207)
VIVO.1|5
I f | MOV(021)
Contact Z #0000

D32306 (CP1E: D1206)

MOV(021)

#0000

D32307 (CP1E: D1207)

Stop operation when communication
> starts. Operation command (0: Stop)
Frequency command 00.00Hz

>

Operation command (1: Start)
> Frequency command
60.00Hz (1770 Hex)

xipuaddy

> 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

Start Modbus communication 1 second after executing ladder program.

Continue Modbus communication.

P_On
I I TIM
0
#0010

TIMO AB40.00

| 4

| ? |

A640.01 Modbus-RTU easy master function execution bit

| 1

Modbus-RTU easy master function execution normal flag
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®Flags for Modbus-RTU Easy Master Function (Serial Port 1)

A640.00 Execution bit

AG40.01

A640.02 Execution error flag

Execution normal flag

—

-

A

v
® ®

v

©

(A): Turn the A640.00 execution flag ON to send command data D32300 (CP1E:
D1200) and later. For details, refer to DM Area Setup on the next page.

(CP1E: D1203 to D1249)

Channel Bits Setting
Serial Port 1

D32300 07 to 00 Slave address (00 to F7 Hex)
(CP1E: D1200) 15to 08 Reserved (must be 00 Hex)
D32301 07 to 00 FUNCTION code
(CP1E: D1201) 15t0 08 | Command | Reserved (must be 00 Hex)
D32302 15to 00 Number of communication data bytes
(CP1E: D1202) (0000 to 005E hex)
D32303 to D32349 15 to 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 (CP1E: D1250) and

later.
Channel Bits Setting
Serial Port 1
D32350 07 to 00 Slave address (01 to F7 Hex)
(CP1E: D1250) 15to 08 Reserved (must be 00 Hex)
D32351 07 to 00 FUNCTION code
(CP1E: D1251) 15to 08 Reserved
D32352 07 to 00 Response Error code
(CP1E: D1252) 15to 08 Reserved (must be 00 Hex)
D32353 15to 00 Number of response bytes (0000 to 03EA
(CP1E: D1253) Hex)
D32354 to D32399 15 to 00 Response data (max. 92bytes)

(CP1E: D1254 to D1299)

(C): When a communication error occurs, A640.02 execution error flag is turned
ON, and the error code is stored to D32352 (CP1E: D1252).
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@®DM Area Setup
+ DM Fixed Allocation Words for Modbus-RTU Easy Master

Serial Port 1: Command

DM settings from D32300 to D32305 (CP1E: D1201 to D1205) are set before the

execution of the ladder program.

D32306 and D32307 (CP1E: D1206 and D1207) do not need to be set explicitly.
They are modified by MOV instructions, and are used to change, start, and stop

frequency commands.

Setting Slave FUNCTION | Communication Communication data: D32303 to Max. D32349
address code data bytes (CP1E: D1203 to Max. D1249)
Add D32300 D32301 D32302 D32303 D32304 D32305 D32306 D32307
ress (CP1E: D1200) | (CP1E: D1201)| (CP1E: D1202) |(CP1E: D1203)|(CP1E: D1204)|(CP1E: D1205)| (CP1E: D1206) | (CP1E: D1207)
Value 00 01 00 10 00 09 00 01 00 02 04 00 01 02 58
— N~ ~ o - ~ o _ o~ I —
00 00

Inverter slave address: 1 (Hex)

Inverter data write: 10 (Hex)

For number of bytes, use 9 bytes from
upper D32303 to upper D32307
(CP1E: Upper D1203 to upper D1207)

[frequency com

°
Data for starting register

®
Attached data size in bytes: 4

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)

Data for next register
(e.g. set 60.0Hz (0258 Hex) for No0.0002

mand])

(e.g. set 0001 Hex for No.0001
[operation command (see below)])

(4 bytes from lower D32305 to upper D32307
(CP1E: lower D1205 to upper D1207))

* Operation Command (Register No.0001 Hex) allocation and details for
Inverter V1000

Bit No.

Setting

o

Operation command (1: Start)

Normal/reversed rotation (1: Reversed)

External error (1: EFO)

Error reset (1: Error reset)

Multifunction input 1 (1:

(0]

N

Multifunction input 2 (1:

ON

Multifunction input 3 (1:

(0]

N

Multifunction input 4 (1:

(0]

Multifunction input 5 (1:

(0]

N

Multifunction input 6 (1:

o

)
)
)
N)
)
)

N

>lo|lo|~N|lo|o|b|w|N] =

(Unused)

vy]
—-
o

-n

(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)

BFunctions Used

@®Smart FB Library (Only CP1L)

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

: §i|—°)

FB

Modbus-RTU

g

©
©]

CP1L

Smart FB Library for V1000/A1000 Inverter

Inverter
V1000, A1000

FB Name

Function Name

Function Summary

_INV002_Refresh (*)

Status refresh

Refreshes the inverter status.

_INV032_MoveVelocity Hz (*)

Execute rotation (frequency
specification in Hz)

Specifies start signal, rotation
direction, and rotation speed in Hz.

_INV033_MoveVelocity RPM

Execute rotation (rotation
speed specified in rpm)

Specifies start signal, rotation
direction, and rotation speed in rpm
(r/min).

_INV060_Stop (*)

Decelerate to stop

Decelerates an operating axis to a
stop.

_INV080_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 (Only CP1L)

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 I/O.
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]

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

A1 B1 X1 ) Inputs i An Bn Xn  iOutputs;
| O— oA | O—ixa
— | | U e N e | X
TIM Program elements ! . TIM : :

#0100 _’Processing : . #0100 | ! :

T Y1 (algorithm) & { ™ Yn :
H| O— - H O |
| : . | : :

Z1 ; p Zn :
—Q_ H : 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
S EEEECCCRERCCLTTEY — |——en Enor-
Device Control IATI—A X _:';('1":
—en ENO |— 'B1i—{B YEive
) 2= 21
—A X~ N
—8 Y= [Device 2 Control]
F_On Device Control
Z— —| EN ENO—
‘A2i—{A Xfix2:
’ 'B2i—{B vHiv2!
........................................... e Ziz2;
: Insert function block instance I e
into ladder program L s | I

"""""""""""""""""""""""" : Set I/O parameters

The defined function block can be used in ladder programs as function block
instances.
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EMOperation Overview
The example for A-4-7 Using Inverters for Speed Control (1) will be used again.

60.00Hz
\, 55.00Hz
Speed \, 50.00Hz
\Stopped

i >

|
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.

BSystem Configuration
The system configuration for A-4-7 Using Inverters for Speed Control (1) will be

used again.
CP1L and V1000 are connected by RS485 for frequency and start/stop control.

CP1L 5 V1000
Q

RS485

O

CPIW-CIF11/12
(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 10/14/20-point
CP1L (with a user memory of 5K steps), use a 30/40/60-point CP1L (with a user
memory of 10K steps) for this example

For details on wiring, and on the settings for CP1W-CIF11/12, V1000, and CP1L,
refer to System Configuration of A-4-7 Using Inverters for Speed Control (1).
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BProgramming Example

@®Function Blocks Used

Status refresh Execute rotation (frequency Decelerate to stop
(_LINV002_Refresh) specification in Hz) (_INVO060_Stop)
(_INV032_MoveVelocity Hz)
_INV002_Refresh _INV032_MoveVelocityHz _INV060_Stop
(BOOL) BOOL) |-
EEB’\?OL) (BESIE)) B - (EBr\? ou) (B%Sg B ('f"\\“T) ( ENO)
INT BOOL, i - (BOOL) L. Decelerati
Specify host _| (INT) %%%'y L Busy flag Inverter No.{ (iS00 In(VeIocit) -2";;22'”9 Inverter No~ NodeNo Done c:ncq?;l?ertg on
unt pniSelect INT) i Start 4 BOOL) BOOL) | i Start + I(E%ggkt)e BOOLL Error
Serial port No.={ (INT) (INT) | Axis No. Execute Command Aborted [~ Force quit Error
P " PortNo NodeAddr| in use (REAL) (BOOL) Area type - (AVIL(Z)‘IITDD) (WORD
Scan list | (DWORD) BOOL L koo Frequency - Velocity Error |~ Error vy ErroriD|~Efror code
Scanlist Error Rotati (INT) WORD Area No.—
(WORD) otation 158" ) . (WORD)_ =10 code AreaNo
MV/RV type (DWORD) Errorip [~ Error code direction | Direction ErrorlD
":'J‘l’:i”ype""v Utiization (WORD)
Interval fnterve;l()ount lajl;ilaza)tlzi (INT)
-] (WORD =] AreaNo
|/F area type ;(AreaID ) area No.
I/F area No. = Xllfle-;)No
Message area | (WORD)
type “| MSGArealD
Message area_| (INT)
No. MSGAreaNo
&
Required for communication with the Specifies start signal, rotation direction, | Decelerates an operating axis to a stop. '8
inverter. and frequency in Hz. a
1 FB is used for each PLC serial port. =3

1 "Status refresh" FB will be used for a

serial port, even if the serial port has

multiple inverters connected.

* I[ssues communication commands to
inverters.

* Processes communication errors.

* Assigns priorities when multiple
commands are issued.

Note Function blocks are not available for 10/14/20-point CP1L.

SYSMAC CP1L/CP1E Introduction Manual (161



>

Xipuaddy

. ‘ A-4 CP1L Programming Examples

®Ladder Program

W0.00

i

Contact A

MOV(021)

#1770

D100

WO0.01

MOV(021)

#0

D2

i

Contact B

MOV(021)

#157C

D100

W0.02

MOV(021)

#0

D2

1

Contact C

MOV(021)

#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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P_On
I I FLT(452)
D100
D101
FLT(452)
#64
D103
/F(457)
D101
D103
DO
V\IIO.Oi) W1.00
14 O
Contact A Start
1AL
u
Contact B
VIVO.0|2
I f I
Contact C
v\llo_ 1|5 W1.01
141 O
Contact Z Stopped

Convert frequency \
command (D100)
from BIN to floating
point

Convert constant
100 (64 Hex) to
floating point

|

Divide frequency by
100 to achieve
0.01Hz increments.
Store value in FB
(MQOV V)(DO0).

E.g.
6000/100=60.00Hz }

Reset data interface work area between FBs when operation is started.

P_First_Cycle
I BSET(071)
First cycle flag #0
D9000
D9100

Block settings

Data to transfer/convert
Lower CH No.
Upper CH No.

Note For floating point data, secure regions for 2CH.

Convert BIN value in D100
to floating point (REAL)
in 0.01 increments
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>

MoveV
o _INV032_MoveVelocityHz
P|— | (BOOL) (BOOL)
| EN ENO
Always ONflag &1 | (INT) (BOOL) | W10.00
Inverter slave unit 1 | NodeNo Velocity | Matching
-] (BOOL) (BOOL) [ w10.01
W1.00 Start (Execut)e Command Aborted | Force quit
REAL (BOOL)
DO Frequency 7 Velocity Error \I\lﬂvcl\(/)ecl% error
N (INT) WORD
D2 Direction - Direction (ErrorID)
Ty T PDM _ ' |(WORD)
DM area 17| ArealD
specification 1 | (INT)
&9000 17| AreaNo
Decelerate to stop
_INV060_Stop
P_On
| (BOOL) (BOOL)
| T EN ENO
4 (INT) (BOOL) [ w10.03
Alwayslnovgrtf:gslav?uniﬂ NodeNo Done | Deceleration complete
W1.01Ston - (BOOL) (BOOL) | w10.04
UTS10p T Execute Error | StopFB error
1" P pm -~ I J(WORD) (WORD)
| DM area | |ArealD ErrorlD
: specification | _| (INT)
&9000 1 AreaNo
e :
Refresh : Set the same area to use |
FB data interface.
_INV002_Refresh j 2sTPoaamienace.  _ _____ 1
P_First_Cycle
| 1 (BOOL) (BOOL)
1 EN ENO
First cycle ﬂag#CCCC 1 N (BoOL) | w7.00
PLC used: select CP1L UnitSelect BUSY | Communicating
&1 _| (INT) (NT) | \ws
Select serial port PortNo NodeAddr Inverter slave unit communicating or done communicating
#00000002 { (owoRrbD) (BOOL)
Inverter slave unit used Scanlist Error
#00000000 | (DWORD) (WORD)| g
Inverter V1000 \I\//IodeITypeM ErrorlD| |NV error code
A &10 | (uINT)
Interval counter | IntervalCount
F——— — — —
1y  P.DM I_| (WORD)
DM area | | ArealD
specification 1] (INT)
_ _&9000 7 AreaNo Inverter slave unit used
Unit address:1)
P_DM (WORD) (
DM area | MSGArealD 31 _ 321 0BIT
specification (INT) |0 0| 0 0i1i d
&9100 | MSGAreaNo >
Inverter
(V1000:0, A1000:1)
31- _ 321 OBIT
o ‘ol 0ioioi d
0
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HINFO

@®Using Smart FB Library

2.

E.g. Reading "_INV002_Refresh20".

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.

™= Untitled - CX-Programmes - [NewPLC1. NewP rogram Section? [Diagram]]

Ve Insert Program PUC Sewdation Tool  Window el
[ O e i TR ||&a LN
& pen . cren |
-
Jose | ]
HEE.H- (LTt | B
S A5, i ~ix (0 Frogeam Hace | Sewficgrami |
Reunabis Fle ' ESecton Nems - Section]

BT W

foard ComrentiFrogram e - -
Sarvt Ty IPr ogran

Dl Corpuans Prograe .,
Changs PLC Trpe.

Fage Setyn

L spphcation-1

Ext

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 @
Look, jr: |_} Serial ﬂ . e B
_INVO0Z_| xf _INYZ01_ReadParameterz0.cxf

_INVO33_MoveYelocityRPMZ0, oxf _Thw401_‘WriteParameter20, cxf

=) _mvosz_movevelocityHzzn.of [ _Inv203_ReadaxisErrarz0.cf
=] _mwsn0_setCaommi.cxf

=

=] _rvoen_stapzo.cif
=) _invosn_resetza.cxf
=

_IMY200_ReadStatusz20.cxf

File harne: |_IN\-"I:II:IE_F!eflesh2EI
Files of type: |Functinn Black Library Files(*.cxf] j Cancel
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6.

Select [ _INV002_Refresh20.cxf]. Click [Open].

_INV002_Refresh is added under [Function Blocks] in the project tree.

= Untitled - CX-Programenes - [MewPLCY MewProgram . Section! |Dlagram])

D G S8 Maw [pesrt Pogram PLC Sealsion [ook Windosr Heb
DEMch S L%

FrrE=Ea
CRERPE &~ F B

TR AN K

—— T Proge e M | W Progeat |
- B rewermen |
I ePLCA[CPIL] Offine | [Saction Mame - Saciond ]

= mymboks |

4
'|=
£s

5} Funciion Blods

i ] hmoz_Pefresh

Place the cursor at the position where the _INV002_Refresh FB is to be
inserted.

Press the [F1] key to call up the [Function Block Invocation] .
D :

DFM kR SR L @ @ TE LR A L

EER =T AW | —Oo S EEEL K

CRREAE &20 =8

a0 O

£ |0 [ProgeaT Mams | NewTrogramt |
— T bt
B e LTI [CRLL] Offine ESeciion Neens - Saciion]
=N Symbolc
Seithinus
& Memory
Erexpams
= i MewFrogramt (00) =
iy
B sectionl FE Inwonation
2 e A
T Functon Bods FALS
i W02 _Refresh I"'II:I?.I
AFD
ANDY
I
L]
Foal
LD

The New Function Block Invocation dialog box will be displayed.

New Function Block Invocation

FE Instance: ]l L]
FE Definiion:  |_INVO02_Refresh |

Cancel

i

Press the [Enter] key.
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7.

Input a name for FB Instance. Press the [Enter] key.
The named FB instance will be displayed.

= s - (2 Aropranveei - [Few . el tagi e Sactie [Daga]]

W IR Tew et P MC Smaem ook srdee e
T S I NE Lr AZTL IV & n g -
L e ] G EER ED A4 =@ H - o [ TH ]
NDEFRPF «AE R *
L P i ]
R —
e
[ o]
= sy
5 =
o) [ Y}
e AT
e -
1 emary
AL
e =
TP L2
O [
1md
el
e
e
e
e
—p
s e
ar)
.

Connect an input contact to the FB.

Set the 1/0 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.

B

Dl ek S LGB ]

[ - -0 Bl A N
a0 S-EER BT GArHiPW I —0o S B EEL s &8
CRRRASF mRFCE
o e
= fiewA L CH[P1L] (e [T M S|
i Hprabols
(i swttmen iveriersnting |
o b
= W Progrars [EE L -
o pejciac-drvipian #on 0L S|
B Bk i ] [
B sxtemi
J n T i |
S P mGY

o Wit
fF _Pauaz Rafren
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A-4-9 Exchanging Data between CP1Ls

BFunctions 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.

EMOperation 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 B
h

Boiler A

Xipuaddy E

BSystem Configuration
@®Wiring Example
Boiler A: CP1L (Master)

Temperature sensor unit
CP1W-TS101

2 Pt100 sensor inputs
(E52-P10AE)

CP1W-CIF11/12
(RS422/485 option board)

CP1W-CIF11/12

Boiler C

Boiler B: CP1L (Slave No.0)

Temperature sensor unit

Boiler C: CP1L (Slave No.1)
Temperature sensor unit

CP1W-TS101 CP1W-TS101
! — !I-i.- : ._r\._“_t_! !I‘t_-.
Sionach F1gH.2CH

2 Pt100 sensor inputs
(E52-P10AE)

CP1W-CIF11/12
(RS422/485 option board)

2 Pt100 sensor inputs
(E52-P10AE)
CP1W-CIF11/12
(RS422/485 option board)

CP1W-CIF11/12 CP1W-CIF11/12

T [RoA RDA_ |1 RDA_ |1
2 [RDB* > RDBT | 2 > RDBT | 2
3 | SDA- Simple PLC link [ SDA- 3 SDA- 3
4 | SpB+ SoBr | 4 SoBr | 4
5 [FG FG 5 FG 5
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®DIP Switch Setup for CP1W-CIF11/12 (RS422/485 Option Board)

(Rear panel)

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

O®PLC Setup

Configure serial port 1.

1. Openthe PLC Settings dialog box.
2. Click the Serial Port 1 tab (CP1E: Built-in RS232C Port tab).
3. Set the following settings.

7 PLC Settings - NewPLCT

Pl Optors  Heln
Sefing: | Timing: | Input constand 5ol Port 1 | Priphesd Service | Buitin Input | Pudse Dusput 0| Fule 04| ]
Communcatons Selings Lorsk: ‘Woncls
™ Standed [9600 ; 1.7.2E]
* Cushom  Baud Foimal Hade
[1imamn =] [v2e =l |PU Lk Maste) = || [100delen =]
Stad Code Ered Code PC Link Mods
p= P [ = & AL
i | ™ Masie
=)
Fiaspores Timeou Lirdt Mok Chplany WNT/PE Link M PC Lirk Und He
— 100 m: - | —1 10 B ==
[dielendt S00ma]
CRILL  Offire

SYSMAC CP1L/CP1E Introduction Manual

xipuaddy E

169



. ‘ A-4 CP1L Programming Examples

A

Xipuaddy

Serial PLC
link area

Note

|

Method

Item 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 - -

NT/PLC Link Max

1 -

PLC Link Unit No.

- 0

4.

Close the PLC Settings dialog box.

- BProgramming Example

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.

100CH

[ 3100CH(200CH) ;
3101CH(201CH)

3109CH(209CH) ;

3110CH(210CH) 1
3111CH(211CH) 1

3119CH(219CH) !
3120CH(220CH) :
3121CH(221CH) ;

3129CH(229CH) !

\ 3189CH(289CH) ;

Boiler A Boiler B
CP1L (Master) CP1L (Slave No.0)
..................... 1Q |rmrmimimimimimimmmy
Input area | Input area 1

1 |A_Temperature data 0

1 |B_Temperature data 0

i [A_Temperature data 1

i [B_Temperature data 1

!

Boiler C
CP1L (Slave No.1)

Input area

C_Temperature data 0

C_Temperature data 1

A_Temperature data 0

: A_Temperature data 0

A Temperature data 1

1 IA_Temperature data 1

A_Temperature data 0

A Temperature data 1

B Temperature data 0

1 [B_Temperature data 0

B_Temperature data 1

i [B_Temperature data 1

A e =Y it s Y it r sttt s == —

B Temperature data 0

B_Temperature data 1

C_Temperature data 0

. |C_Temperature data 0

C_Temperature data 1

. |C_Temperature data 1

.l

C_Temperature data 0

C_Temperature data 1

== —

The values of CP1E are included in the paretheses.

170 SYSMAC CP1L/CP1E Introduction Manual




A-4 CP1L Programming Examples ‘ .

®Ladder Program

Boiler A
CP1L (Master)

P_On
——XFER(70)
#2
1(2)

3100(200)

Use block transfer instruction
to transfer 1CH, 2CH to
3100CH, 3101CH

(200CH, 201CH)

Note The values of CP1E are included in the paretheses.

Boiler B
CP1L (Slave No.0)

P_On
| XFER(70)
#2
1(2)
3110(210)

Use block transfer instruction
to transfer 1CH, 2CH to
3110CH, 3111CH

(210CH, 211CH)

Boiler C
CP1L (Slave No.1)

P_On
——XFER(70)
#2
1(2)

3120(220)

Use block transfer instruction
to transfer 1CH, 2CH to
3120CH, 3121CH

(220CH, 221CH)
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A-5 Comparison between CP1L and CP1E

The following table shows the differences between the CP1L CPU Units and CP1E CPU Units

A-5-1 Differences between CP1L and CP1E

BFunctional Specifications

Iltem

CP1L CPU Units

CP1E E-type CPU Units

CP1E N-type CPU Units

Maximum number of 1/0 points

10 to 180 points

20 to 160 points

that can be connected

Maximum number of Expansion
Units and Expansion I/O Units

CP1L L-type CPU Unit: 1
CP1L M-type CPU Unit: 3

CPU Unit with 20 1/0 Points: None
CPU Unit with 30 or 40 I/O Points: 3

Power supply

AC or DC power supply

Only AC power supply

AC or DC power supply

Output types

Relay or transistor outputs

Only relay outputs

Relay or transistor outputs

Terminal block

Removable.

Irremovable.

Power supply to external
devices (service power)

Only AC power supply
CPU Unit with 30, 40 or 60
I/O Points: 300mA

CPU Unit with 10, 14 or 20
I/O Points: 200mA

Only AC power supply

CPU Unit with 30 or 40 I/O Points: 300mA
CPU Unit with 20 1/0 Points: None

Program capacity

CP1L L-type CPU Unit:

5K steps

CP1L M-type CPU Unit:
10K steps

(Not including comments,
symbol tables, and program
indexes.)

2K steps

(Including comments,
symbol tables, and program
indexes.)

8K steps

(Including comments,
symbol tables, and program
indexes.)

DM Area capacity

CP1L L-type CPU Unit:
10K words
CP1L M-type CPU Unit:
32K words

2K words
DO to D1499 can be backed
up to EEPROM.

8K words
DO to D6999 can be backed
up to EEPROM.

Program language Ladder Only ladder

ST (Only in the function

block definition)
Function block Provided. Not provided.
SFC Not provided. Not provided.
Instruction set Approx. 500 instructions Approx. 200 instructions
Instruction execution time LD: 0.55us LD: 1.19us

MOQOV: 4.1pus MOV: 7.9us
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Item

CP1L CPU Units

CP1E E-type CPU Units

CP1E N-type CPU Units

High-speed counter inputs

Mode

Up/down or pulse plus
direction inputs:

100 kHz x 4 counters
Or

Differential phases (4x):
50 kHz x 2 counters

Or

Increment inputs:

100 kHz x 4 counters

Up/down or pulse plus
direction inputs:

10kHz x 2 counters

Or

Differential phases (4x):
50 kHz x 2 counters

Or

Increment inputs:
10kHz x 6 counters

Up/down or pulse plus
direction inputs:
100kHz x 1 counter
10kHz x 1 counter

Or

Differential phases (4x):
50kHz % 1 counter
5kHz % 1 counter

Or

Increment inputs:
100kHz x 2 counters
10kHz x 4 counters

High-speed counter

Target value comparison

Target value comparison

Target value comparison

method and Range comparison and Range comparison and Range comparison
Quick-response inputs 6 inputs 6 inputs 6 inputs
Interrupt inputs 6 inputs 6 inputs 6 inputs

Direct mode or counter
mode

Only direct mode

Only direct mode

Pulse Pulse output method Pulse plus direction outputs | Not supported. Only pulse plus direction
outputs CW/CCW outputs
Speed control Supported. Supported.
Positioning Supported. Supported.
S-curve Supported. Not supported.
acceleration and
deceleration
Origin searches Supported. Supported.
PWM outputs 2 outputs Not supported. 1 output
Inverter positioning functions Supported. Not supported.
DIP switch on front panel Supported. Not supported.
The following functions are not supported without a DIP
switch.
* Program write protection
» External inputs by DIP switch (AR395.12 allocation)
» Automatic transfer from Memory Cassette (without
memory cassette function)
« Serial port setting (Toolbus protocol is not supported.)
Analog adjusters 1 2
External analog setting input Provided. Not provided.
USB port Provided. Provided.

USB2.0 Full-speed (12M)

USB2.0 Full-speed (12M)

Built-in serial
communication port

Not provided. (Option
Board)

Not provided.

Provided. (RS232C)

Serial option port

CP1L L-type CPU Unit:
1 port

CP1L M-type CPU Unit:
2 ports

Not provided.

CPU Unit with 20 1/0 Points:
None

CPU Unit with 30 or 40 I/O
Points: 1 port
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ltem CP1L CPU Units CP1E E-type CPU Units CP1E N-type CPU Units
Serial communication
protocols
Baud rate 300/600/1200/2400/4800/ No communication port 1200/2400/4800/9600/
9600/19.2k/38.4k/57.6k/ 19.2k/38.4k/57.6k/115.2k
115.2k *300/600bps are not
supported.
Supported protocol Host Link Host Link
Toolbus Cannot connect to the CX-P
No-protocol directly.
1:N NT Link No-protocol
1:1 NT Link 1:N NT Link
Serial Gateway Can only connect one PT.
(CompoWay/F PT programming console is
Modbus-RTU) not supported.
Serial PLC Link (Master) Serial PLC Link (Master)
Serial PLC Link (Slave) PTs participation is not
1:1 Link (Master) possible.
1:1 Link (Slave) Serial PLC Link (Slave)
Modbus-RTU
Refreshed at once when
PLC Setup is changed. Refreshed for power
interruption after PLC Setup
has been changed.

PT programming console Supported. Not provided.

Option Boards that can be RS232C Option Board Cannot be mounted. RS232C Option Board

mounted CP1W-CIFO01 CP1W-CIFO01
RS422A/485 Option Board RS422A/485 Option Board

CP1W-CIF11/12 CP1W-CIF11/12
LCD Option Board
CP1W-DAMO1 The followings cannot be
Ethernet Option Board mounted:
CP1W-CIF41 LCD Option Board
CP1W-DAMO1
Ethernet Option Board
CP1W-CIF41

Memory Cassette Applicable. Not applicable.

Battery Provided. (Built-in) Not provided. Not provided.

Cannot be mounted. CP1W-BATO01 can be
mounted as an option.

Capacitor backup 5 minutes (at ambient 50 hours (at ambient 40 hours (at ambient
temperature of 25°C) temperature of 25°C) temperature of 25°C)

Nonvolatile memory Built-in flash memory Built-in EEPROM

(Backup memory) (Contains the user (Contains the user programs, parameters, DM Area initial
programs, parameters, DM values and comment files)

Area initial values and
comment files)

Battery-free operation Only the data in the above Only the data in the above nonvolatile memory will be
nonvolatile memory will be retained without a Battery. Otherwise the data is unstable.
retained without a Battery. The data of DM, HR or CNT area will be automatically
Otherwise the data is cleared when power is turned ON.
unstable.

Backup function of DM Area to All the data (unchangeable) | Any specified data (from DO) of the DM Area can be backed

nonvolatile memory of the DM Area can be up to the backup memory by using the Auxiliary Area

(The function to retain 1/0 backed up to the backup control bits.

memory data in battery-free memory by using the The data can be restored to the DM Area automatically

operation) Auxiliary Area control bits. when power is turned ON for the settings in the PLC Setup.
The data can be restored to Data that can be backed up
the DM Area automatically E-type: DO to D1499 (max.)
when power is turned ON N-type: DO to D6999 (max.)
for the settings in the PLC
Setup.
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ltem CP1L CPU Units CP1E E-type CPU Units CP1E N-type CPU Units
Trace Memory Supported. Not supported.
Clock (RTC) Supported. Not supported. Supported.
Address offsets Not supported. Supported. Supported.
Number of cyclic tasks 32 1 1
Number of interrupt tasks 256 16 16
Number of subroutines 256 128 128
Jump numbers 256 128 128
Scheduled interrupts 1 interrupt 1 interrupt

Time unit: 10ms, 1ms,
0.1ms

Time unit: Only 0.1ms

Interrupt intervals are fixed when MSKS instruction is

executed.

Only reset/start can be executed by MSKS instruction.

WI/O Memory
Item CP1L CPU Units CP1E E-type CPU Units CP1E N-type CPU Units
CIO Area 98,304 bits 4,640 bits
ClO 0to CIO 6143 CIO 0 to CIO 289
Work Area (W) 8,192 bits 1,600 bits
WO0.00 to W511.15 WO0.00 to W99.15
Temporary Area (TR) 16 bits 16 bits
TRO to TR15 TRO to TR15
Holding Area (H) 24,576 bits 800 bits

HO0.00 to H1535.15

HO0.00 to H49.15

Auxiliary Area (A)

Read-only: 7,168 bits

Read-only: 7,168 bits

AO to A447 A0 to A447
Read/write: 8,192 bits Read/write: 4,896 bits
A448 to A959 A448 to A753
Timers (T) 4,096 timers 256 timers
TO to T4095 TO to T255
Counters (C) 4,096 counters 256 counters
CO0 to C4095 CO0 to C255
DM Area (D) 32K words 2K words 8K words
DO to D32767 DO to D2047 DO to D8191

(All the data of the DM Area
can be backed up to flash
memory as initial values for
use at startup. The data is
backed up when power is
interrupted and then
restored to RAM the next
time power is turned ON
(DM Area initialization
function).)

(DO to D1499 can be
backed up to EEPROM by
using the Auxiliary Area
control bits. The data is
restored to RAM when
power is turned ON for the
settings in the PLC Setup.)

(DO to D6999 can be
backed up to EEPROM by
using the Auxiliary Area
control bits. The data is
restored to RAM when
power is turned ON for the
settings in the PLC Setup.)

Task Flag Area 32 1

TKO to TK32
Index Registers (IR) IRO to IR15 Not provided.
Data Registers (DR) DRO to DR15 Not provided.
Trace Memory 4,000 words Not provided.
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. ‘ A-5 Comparison between CP1L and CP1E

BConnection with Programming Devices

ltem

| CP1L CPU Units

CP1E E-type CPU Units

CP1E N-type CPU Units

CX-Programmer

Connecting tool CX-Programmer CX-Programmer for CP1E
CX-Programmer
CX-Simulator Provided. Provided.
Utility - Switch Box
Error simulator
Programming Device USB port USB port only USB port only
connection port Optional serial
communication board
Applicable Support Software CX-Programmer version 7.1 | CX-Programmer for CP1E version 1.0 or higher
or higher CX-Programmer version 8.2 or higher
Interchangeability with CXP files | - CX-Programmer for CP1E file extension is “CXE”.
of CP1L CX-Programmer for CP1E cannot open a CXP file. But CXP
files of CP1L can be copied and then pasted into the CX-
Programmer for CP1E.
3; CXE files can be processed with CX-Programmer.
°©
CJD Program Read protection Supported. Supported.
o protection from the CX- Protection can be set by It is the protection for the whole program.
x Programmer task. Read protection cannot be set by task.
Enabling and Supported. Not supported.
disabling
overwriting
programs from
the CX-
Programmer
FINS write Supported. Not supported.
protection for
CPU Unit via
Network
Enabling and Supported. Not supported.
disabling writing
program files for
file memory
PLC backup tool Supported. Not supported.
CPS files Supported. Not supported.
Changing the PV refreshing Need to set. Not need to set.
format (BCD or binary) for
timers/counters
Changing timer PVs Possible. Impossible.
Changing during online editing.
Others
PT
SAP Supported. Not supported.
Ladder monitor Supported. Not supported.
PT programming Supported. Not supported.
console
Trouble shoot Supported. Not supported.
Daikansan Supported. Not supported.
FINS Supported. Supported.
A part of FINS are not supported.
Refer to CP1E CPU Unit Software User’s Manual.

176 SYSMAC CP1L/CP1E Introduction Manual




A-5 Comparison between CP1L and CP1E ‘ .

BPLC Setup

ltem

CP1L CPU Units

CP1E E-type CPU Units CP1E N-type CPU Units

PLC Setup

Functions not provided in the PLC Setup
» Comms Instructions Settings in FB: None
* Inverter positioning: None
« Set time to all events: Deleted
« Startup Hold: Deleted
Force Status Hold
IOM Hold
» Scheduled Interrupt Interval: Deleted (Only 0.1ms)

» Changing functions in the PLC Setup from CP1L

* Detect Low Battery

Default: Do not detect (CP1L: Detect)
» Watch Cycle Time

Maximum 1000ms (CP1L: 32000ms)
» Constant Cycle Time

Maximum 1000ms (CP1Lt: 4000ms)
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. ‘ A-5 Comparison between CP1L and CP1E

A-5-2 CP1L Instructions not Supported by the CP1E

Network Instructions

SEND
RECV
CMND
EXPLT
EGATR
ESATR
ECHRD
ECHWR

Classification

Mnemonic

Display Instructions

MSG
SCH
SCTRL

Clock Instructions

SEC
HMS

Debugging Instructions

TRSM

Failure Diagnosis
Instructions

FPD

Other Instructions

CCs
CCL
FRMCV
TOCV

Block Programming
Instructions

BPRG
BEND
BPPS
BPRS
EXIT
EXIT NOT
IF

IF NOT
ELSE
IEND
WAIT
WAIT NOT
TIMW
TIMWX
CNTW
CNTWX
TMHW
TMHWX
LOOP
LEND
LEND NOT

Text String Processing
Instructions

MOV$

+$

LEFT$
RGHT$
MID$
FIND$
LEN$
RPLC$
DEL$
XCHG$
CLR$

INS$

=$, <>$, <§,
<=$,>§, >=$

Classification Mnemonic Double-precision « FIXD
Floating-point .
Sequence Input and * LD TST oa mg. poin FIXLD
. Instructions - DBL
Output Instructions « LD TSTN
« AND TST - DBLL
« AND TSTN Classification Mnemonic
* ORTST Double-precision . +D
« ORTSTN Floating-point « D
+ OUTB Instructions . *D
Sequence Control « CJPN * /D
Instructions « JMPO * RADD
. JMEO « DEGD
Ti d Count - SIND
mer and Counter .
i . u MTIM/MTIMX . COSD
Instructions
* TAND
Comparison - MCMP « ASIND
Instructions « BCMP2 « ACOSD
Data Movement « MVNL * ATAND
Instructions « XCGL * SQRTD
« MOVR *« EXPD
« MOVRW * LOGD
Data Shift Instructions « ASFT * PWRD
* LD, AND, OR +
* ASLL =D, <>D, <D,
" ASRL <=D, >D, or >=D
* ROLL Table Data P i
. RLNC | at e t.a a Processing | « SSET
nstructions .
« RLNL PUSH
. RORL » FIFO
. RRNC * LIFO
- RRNL " DM
« NSFL + SETR
. NSFR * GETR
* SRCH
Symbol Math o *U . MAX
| i o
nstructions uL « MIN
- v - SUM
s /oL - SNUM
Conversion Instructions | « NEGL * SREAD
» SIGN * SWRIT
» LINE » SINS
« COLM » SDEL
* BINS Data Control - PID
* BISL Instructions o LMT
* BCDS - BAND
* BDSL - ZONE
" GRY Subroutine Instructions « MCRO
Logic Instructions + XNRW + GSBS
* XNRL « GSBN
Special Math « ROTB « GRET
Instructions + ROOT Interrupt Control « MSKR
« FDIV Instructions
Floating-point Math « RAD High-speed Counter * PRV2
Instructions . DEG and Pulse Output
« SIN Instructions
- COS Basic 1/0 Unit * IORD
« TAN Instructions . JOWR
+ ASIN * TKY
+ ACOS * HKY
« ATAN » DLNK
* SQRT Serial Communications | « PMCR
« EXP Instructions « TXDU
* LOG - RXDU
ePWR L A

Task Control
Instructions

TKON
TKOF

Model Conversion
Instructions

XFERC
DISTC
COLLC
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