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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 dam-
age to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

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

OMRON Product References

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

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

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

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 operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1999

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 permis-
sion 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 informa-
tion contained in this publication.
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About this Manual:

This manual provides information on programming the CPM1, CPM1A, CPM2A, CPM2C (including the
CPM2C-S), and SRM1(-V2) PCs. The following manuals describe the system configurations and installa-
tion of the PCs and provide a basic explanation of operating procedures for the Programming Consoles.
Read the relevant manual first to acquaint yourself with the PC.

Manual Catalog No.

CPM1 Operation Manual w262

CPM1A Operation Manual W317

CPM2A Operation Manual W352

CPM2C Operation Manual W356

CPM2C-S Operation Manual W377

SRM1(-V2) Operation Manual W318

Note 1. Version 2 (-V2) of the SRM1 is included beginning with following revision of the manual:
W318-E1-3.

2. Refer to sections on the CPM2C for information on CPM2C instructions and Expansion

Units.

For programming the CPM1, CPM1A, CPM2A, CPM2C (including the CPM2C-S), and SRM1(-V2) PCs,
use the CX-Programmer, special Support Software that runs in a Windows environment. The SYSMAC
Support Software and SYSMAC-CPT Support Software can also be used. Please refer to the relevant
manuals listed in the following table when using any one of Support Software.

Name Model No. Manual Ca':alog
o.
CX-Programmer version 3.1 WS02-CXPC1-EV3 | CX-Programmer Operation Manual W414
CX-Programmer version 4.0 WS02-CXPC1-EV4 W425
SYSMAC Support Software C500-ZL3AT1-E SYSMAC Support Software W247
Operation Manual: Basic
SYSMAC Support Software W248

Operation Manual: C-series PCs
SYSMAC-CPT Support Software | WS02-CPTB1-E SYSMAC-CPT Support Software Quick | W332
Start Guide

SYSMAC-CPT Support Software W333
User Manual

Please read this manual carefully and be sure you understand the information provided before attempting
to program or operate the PC.

Section 1 explains the PC Setup. The PC Setup can be used to control the operating parameters.

Section 2 explains special features of the PC.

Section 3 describes how to use the CPM1A-MADO1 and CPM2C-MAD11 Analog I/O Units, the CPM1A-
TSOOO and CPM2C-TS[I[] Temperature Sensor Units, and the CPM1A-SRT21 and CPM2C-SRT21
CompoBus/S I/0 Link Units.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.
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About this Manual, Continued

Section 4 describes how to use the communications functions provided in the PCs.

Section 5 describes the structure of the PC memory areas and explains how to use them. Details of some
areas are provided in Appendix C.

Section 6 explains the basic steps and concepts involved in writing a basic ladder diagram program. It
introduces the instructions that are used to build the basic structure of the ladder diagram and control its
execution.

Section 7 explains instructions individually and provides the ladder diagram symbol, data areas, and
flags used with each.

Section 8 explains the internal PC processing, as well as the time required for processing and execution.

Section 9 describes how to diagnose and correct hardware and software errors that can occur during
operation.

Various Appendices are also provided for easy reference. Refer to the table of contents for a list of ap-
pendices.



Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

SUITABILITY FOR USE

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

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

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

¢ 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.

e Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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This section provides general precautions for using the Programmable Controller (PC) and related devices.

PRECAUTIONS

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

PC system.

1 Intended Audience . . ..
2 General Precautions . . .
3 Safety Precautions . . ..

4 Operating Environment Precautions . .......... ... it

5 Application Precautions

XVviii
Xviii
Xviii
XX
XXi

Xvii



Safety Precautions

1

2

3

Xviii

Intended Audience

This manual is intended for the following personnel, who must also have knowl-
edge of electrical systems (an electrical engineer or the equivalent).

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

General Precautions

/I\ WARNING

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 ma-
chines, 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.

It is extremely important that a PC and all PC 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 PC System to the above-mentioned
applications.

Safety Precautions

/I\ WARNING

/N\ WARNING

/\ WARNING

/\ WARNING

Do not attempt to take any Unit apart while the power is being supplied. Doing so
may result in electric shock.

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

Always turn OFF the power supply to the PC before attempting any of the
following. Not turning OFF the power supply may result in malfunction or electric
shock.

e Assembling the Units.

¢ Mounting or dismounting 1/0 Units, CPU Units, or any other Units.
¢ Connecting or wiring the cables.

¢ Connecting or disconnecting the connectors.

¢ Setting DIP switches.

* Replacing the battery

Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.



Safety Precautions 3

&WARNING Always ground the system to 100 Q or less when installing the Units. Not
connecting to a ground of 100 Q or less may result in electric shock.

&WARNING Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, to ensure safety in the system if an
abnormality occurs due to malfunction of the PC or another external factor
affecting the PC operation. Not doing so may result in serious accidents.

e Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

¢ The PC will turn OFF all outputs when its self-diagnosis function detects any
error or when a severe failure alarm (FALS) instruction is executed. As a coun-
termeasure for such errors, external safety measures must be provided to en-
sure safety in the system.

e The PC outputs may remain ON or OFF due to deposition or burning of the
output relays or destruction of the output transistors. As a countermeasure for
such problems, external safety measures must be provided to ensure safety in
the system.

¢ When the 24-VDC output (service power supply to the PC) is overloaded or
short-circuited, the voltage may drop and result in the outputs being turned
OFF. As a countermeasure for such problems, external safety measures must
be provided to ensure safety in the system.

&WARNING When handling the Memory Backup Battery, never drop, disassemble, distort,
short-circuit, recharge, heat to a temperature exceeding 100°C, or throw into
fire. The Battery may explode, catch fire, or leak fluid if mishandled in any of
these ways.

&Caution Execute online edit only after confirming that no adverse effects will be caused
by extending the cycle time. Otherwise, input signals may not be readable.

&Caution When transferring programs to other nodes, or when making changes to 1/0
memory, confirm the safety of the destination node before transfer. Not doing so
may result in injury.

&Caution Tighten the screws on the terminal block of the AC Power Supply Unit to the
torque specified in the operation manual. The loose screws may result in fire or
malfunction.

&Caution When connecting the PC to a personal computer or other peripheral device,
either ground the 0-V side of the PC or do not ground the PC at all. Although
some grounding methods short the 24-V side, as shown in the following dia-
gram, never do so with the PC.

INCORRECT Grounding: Shorting the 24-V side of the Power Supply

Non-isolated DC
power supply
24V
{ l’-’ L._)_
ov . oV | i oV
Fia Fi3
PC ; ;

- Peripheral device 7
oz P o
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Operating Environment Precautions 4

4

XX

Operating Environment Precautions

&Caution

&Caution

&Caution

Do not operate the control system in the following places:

e Locations subject to direct sunlight.

» Locations subject to temperatures or humidity outside the range specified in
the specifications.

o Locations subject to condensation as the result of severe changes in tempera-
ture.

o Locations subject to corrosive or flammable gases.

¢ Locations subject to dust (especially iron dust) or salts.
o Locations subject to exposure to water, oil, or chemicals.
e Locations subject to shock or vibration.

Take appropriate and sufficient countermeasures when installing systems in the
following locations:

o Locations subject to static electricity or other forms of noise.
¢ Locations subject to strong electromagnetic fields.

e Locations subject to possible exposure to radioactivity.

¢ Locations close to power supplies.

The operating environment of the PC System can have a large effect on the lon-
gevity and reliability of the system. Improper operating environments can lead to
malfunction, failure, and other unforeseeable problems with the PC System. Be
sure that the operating environment is within the specified conditions at installa-
tion and remains within the specified conditions during the life of the system.



Application Precautions

5 Application Precautions

Observe the following precautions when using the PC System.

&Caution

Failure to abide by the following precautions could lead to faulty operation of the
PC or the system, or could damage the PC or PC Units. Always heed these pre-
cautions.

Designing Circuits or Creating Ladder Programs

Installation

Wiring and Connection

Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal lines,
momentary power interruptions, or other causes.

Construct a control circuit so that power supply for the 1/O circuits does not
come ON before power supply for the Unit. If power supply for the I/O circuits
comes ON before power supply for the Unit, normal operation may be tempo-
rarily interrupted.

If the operating mode is changed from RUN or MONITOR mode to PROGRAM
mode, with the IOM Hold Bit ON, the output will hold the most recent status. In
such a case, ensure that the external load does not exceed specifications. (If
operation is stopped because of an operating error, including errors generated
by FALS instructions, the values in the internal memory of the CPU Unit will be
saved, but the outputs will all turn OFF.)

For models with only the super-capacitor installed, the contents of the READ/
WRITE enable area of the DM area, HR area, AR area, and CNT data area
may be damaged if the power is turned OFF for a long time. To prevent such
damage, provide ladder program that will check AR 1314 to ensure proper op-
eration of the system.

The life of relays largely varies depending on switching conditions. Be sure to
test operating conditions using actual Units and use the product within the spe-
cified number of switchings so as not to cause any performance problems. Us-
ing the product with performance problems may result in defective insulation
between circuits or burning of the relays.

Install the Units properly as specified in the relevant operation manual(s). Im-
proper installation of the Units may result in malfunction.

Do not install the PC or PC Units in places where the Units may be affected by
excessive noise. Doing so may result in malfunction.

Install the Units properly so that they will not fall off.

Be sure that all the mounting screws, terminal screws, and cable connector

screws are tightened to the torque specified in the relevant manuals. Incorrect
tightening torque may result in malfunction.

Install the Expansion I/O Unit connector cover to the last Expansion 1/0O Unit to
prevent dust or foreign matter from entering inside the Unit. Not doing so may
result in malfunction.

Be sure that the terminal blocks, expansion cables, and other items with lock-
ing devices are properly locked into place. Improper locking may result in mal-
function.

Be sure to use cables as specified in the relevant manual(s).

Install external breakers and take other safety measures against short-circuit-
ing in external wiring. Insufficient safety measures against short-circuiting may
result in burning.

When wiring signal lines, do not place them in the same duct as high-voltage
lines or power lines. Doing so may result in malfunction.
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Application Precautions

5

* Be sure that terminal blocks and connectors are connected in the specified
direction with the correct polarity. Not doing so may result in malfunction.

¢ Leave the labels attached CPM1 or CPM2A Units when wiring to prevent wir-
ing cuttings from entering the Units.

o Attach the labels supplied with CPM1A or CPM2C Units or provide other pro-
tective covers when wiring to prevent dust or wiring cuttings from entering the
Units.

* Remove the labels after the completion of wiring to ensure proper heat dissipa-
tion. Leaving the labels attached may result in malfunction.

* Use the connectors and wiring materials specified in the relevant manual(s).

* Be sure to wire according to the relevant manual(s). Incorrect wiring may result
in burning.

I/0 Connection and System Startup

Handling Precautions

xxii

 Disconnect the functional ground terminal when performing withstand voltage
tests.

» Always use the power supply voltages specified in the operation manual(s). An
incorrect voltage may result in malfunction or burning.

» Take appropriate measures to ensure that the specified power with the rated
voltage and frequency is supplied. Be particularly careful in places where the
power supply is unstable.

¢ Do not apply voltages to the input terminals in excess of the rated input voltage.
Excess voltages may result in burning.

» Do not apply voltages or connect loads to the output terminals in excess of the
maximum switching capacity. Excess voltage or loads may result in burning.

¢ Double-check all wiring and switch settings before turning ON the power sup-
ply. Incorrect wiring may result in burning.

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

¢ When using, storing, or transporting the product, keep within the specifications
listed in the relevant manual(s).

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

* Changing the operating mode of the PC.
» Force-setting/force-resetting any bit in memory.
¢ Changing the present value of any word or any set value in memory.

¢ Before touching a Unit, be sure to first touch a grounded metallic object to dis-
charge any static built-up. Not doing so may result in malfunction or damage.

¢ Do not touch the Expansion I/0O Unit Connecting Cable while the power is be-
ing supplied to prevent any malfunction due to static electricity.

¢ Do not pull on the cables or bend the cables beyond their natural limit. Doing
either of these may break the cables.

» Do not place objects on top of the cables. Doing so may break the cables.

* When disposing of Units or other products, be sure to do so according to local
laws and regulations.

e When using a Temperature Sensor Unit with a thermocouple input
(CPM1A-TS001/002, CPM2C-TS001), observe the following precautions:

o With the CPM1A-TS001/002, do not remove the cold junction compensa-
tor attached at the time of delivery. If the cold junction compensator is
removed the Unit will not be able to measure temperatures correctly.
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Maintenance

o With the CPM1A-TS001/002, each of the input circuits is calibrated with
the cold junction compensator attached to the Unit. If the Unit is used with
the cold junction compensator from other Units, the Unit will not be able to
measure temperatures correctly.

o With the CPM1A-TS001/002 or the CPM2C-TS001, do not touch the cold

junction compensator. Doing so may result in incorrect temperature mea-
surement.

* When replacing a part, be sure to confirm that the rating of a new part is correct.
Not doing so may result in malfunction or burning.

* When the CPU Unit is replaced, resume operation only after transferring to the
new CPU Unit the contents of the DM and HR Areas required for operation. Not
doing so may result in an unexpected operation.

Transportation and Storage

* When transporting the Units, use special packing boxes. Do not subject the
Units or other products to excessive vibration or shock during transportation
and do not to drop them.

o Store the Units within the following temperature and humidity ranges:
Storage temperature: —25 to 65°C
Storage humidity: 25% to 85% (with no icing or condensation)

xxiii



SECTION 1
PC Setup

This section explains the PC Setup in the CPM1, CPM1A, CPM2A, CPM2C (including the CPM2C-S), and SRM1(-V2) PCs.
The PC Setup can be used to control the operating parameters. To change the PC Setup, refer to the Operation Manual of the
PC for Programming Console procedures.

Refer to the SSS Operation Manual: C-series PCs for SSS procedures. Refer to the SYSMAC-CPT Support Software Quick
Start Guide (W332) and User Manual (W333) for SYSMAC-CPT Support Software procedures.

If you are not familiar with OMRON PCs or ladder diagram program, you can read /-1 PC Setup as an overview of the operat-
ing parameters available for the CPM1/CPM1A, CPM2A/CPM2C, and SRM1(-V2). You may then want to read Section 5
Memory Areas, Section 6 Ladder-diagram Programming, and related instructions in Section 7 Instruction Set before complet-
ing this section.
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1-1-1  Changingthe PCSetup . ...... ... i 2
1-1-2  CPMI/CPMI1A PC Setup Settings . . . . ..ottt 3
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1-2-1  Startup Mode . .. ..o 16
1-2-2 Hold Bit Status . . . .. oo et e e e e 17
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[-2-6  Cycle Monitor Time . . ... ..ottt e et 18
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1-1 PC Setup

Default Values

&Caution

The PC Setup comprises various operating parameters that control PC opera-
tion. In order to make the maximum use of PC functionality when using interrupt
processing and communications functions, the PC Setup may be customized
according to operating conditions.

At the time of shipping, the defaults are set for general operating conditions, so
that the PC can be used without having to change the settings. You are, howev-
er, advised to check the default values before operation.

The default values for the PC Setup are 0000 for all words (except for the low
battery error enable in DM 6655 bits 12 to 15 for CPM2A CPU Units). The default
values can be reset at any time by turning ON SR 25210 in PROGRAM mode.

When data memory (DM) is cleared from a Programming Device, the PC Setup
settings will also be cleared to all zeros.

1-1-1 Changing the PC Setup

Making Changes from a
Programming Device

Errors in the PC Setup

Note

PC Setup settings are accessed at various times depending on the setting, as
described below.

« DM 6600 to DM 6614: Accessed only when PC’s power supply is turned
ON.

e DM 6615 to DM 6644: Accessed only when program execution begins.

e DM 6645 to DM 6655: Accessed regularly when the power is ON.

Since changes in the PC Setup become effective only at the times given above,

the PC will have to be restarted to make changes in DM 6600 to DM 6614 effec-

tive, and program execution will have to be restarted to make changes in

DM 6615 to DM 6644 effective.

When DM 6602 bits 00 to 03 are set to protect the program memory, DM 6602

cannot be changed using the PC Setup operation of the Support Software. To

change DM 6602, use the 1/0 Monitor or DM Edit operation.

The PC Setup can be read, but not overwritten, from the user program. Writing
can be done only by using a Programming Device.

Although the PC Setup is stored in DM 6600 to DM 6655, settings can be made
and changed only from a Programming Device (e.g., SSS, or Programming
Console). DM 6600 to DM 6644 can be set or changed only while in PROGRAM
mode. DM 6645 to DM 6655 can be set or changed while in either PROGRAM
mode or MONITOR mode. The cycle time will be rather long when the PC Setup
is changed in MONITOR mode.

The following settings can be made in PROGRAM mode from the SSS using
menu operations. All other settings must be made using the hexadecimal setting
operation.

¢ Startup Mode (DM 6600)

¢ |/O Hold Bit Status and Forced Status Hold Bit Status (DM 6601)

e Cycle Monitor Time (DM 6618)

¢ Cycle Time (DM 6619)

* RS-232C Port Settings (DM 6645 to DM 6649)

The RS-232C Port Settings (DM 6645 to DM 6649) are not used in
CPM1/CPM1A PCs because these PCs aren’t equipped with an RS-232C port.

If an incorrect PC Setup setting is accessed, a non-fatal error (error code 9B) will
be generated, the corresponding error flag (AR 1300 to AR 1302) will be turned
ON, and the default setting will be used instead of the incorrect setting.
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1-1-2 CPM1/CPM1A PC Setup Settings

The PC Setup is broadly divided into four categories: 1) Settings related to basic
PC operation and I/O processes, 2) Settings related to the cycle time, 3) Settings
related to interrupts, and 4) Settings related to communications. This section will
explain the settings according to these classifications.

The following table shows the settings for CPM1/CPM1A PCs in order. Refer to

the page number in the last column for more details on that setting.

Word(s) | Bit(s) | Function | Page
Startup Processing (DM 6600 to DM 6614)
The following settings are effective after transfer to the PC only after the PC is restarted.
DM 6600 00 to 07 | Startup mode (effective when bits 08 to 15 are set to 02). 16
00: PROGRAM; 01: MONITOR 02: RUN
08 to 15 | Startup mode designation
00: According to communications port setting switch and peripheral port connection
(See table at the bottom of this page.)
01: Continue operating mode last used before power was turned OFF.
02: Setting in 00 to 07
DM 6601 00 to 07 | Not used. 17
08to 11 | IOM Hold Bit (SR 25212) Status at Startup
0: Reset; 1: Maintain (See note 3.)
12to 15 | Forced Status Hold Bit (SR 25211) Status at Startup
0: Reset; 1: Maintain (See note 3.)
DM 6602 00 to 03 | Program memory write-protection 17
0: Program memory unprotected
1: Program memory write-protected (except DM 6602 itself)
04 to 07 | Programming Console display language
0: English; 1: Japanese
08to 15 | Not used.
DM 6603 00 to 15 | Not used.
DM 6604 00 to 07 | 00: If data could not be saved with the built-in capacitor (AR 1314 ON), a memory error will not
be generated.
01: If data could not be saved with the built-in capacitor (AR 1314 ON), a memory error will be
generated.
08 to 15 | Not used.
DM 6605 to | 00 to 15 | Not used.
DM 6614

Cycle Time Settings (DM 6615 to DM 6619)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6615, 00to 15 | Not used.
DM 6616
DM 6617 00 to 07 | Servicing time for peripheral port (effective when bits 08 to 15 are set to 01) 18
00 to 99 (BCD): Percentage of cycle time used to service peripheral.
08 to 15 | Peripheral port servicing setting enable
00: 5% of the cycle time
01: Use time in 00 to 07.
DM 6618 00 to 07 | Cycle monitor time (effective when bits 08 to 15 are set to 01, 02, or 03) 18
00 to 99 (BCD): Setting (see 08 to 15)
08 to 15 | Cycle monitor enable (Setting in 00 to 07 x unit; 99 s max.)
00: 120 ms (setting in bits 00 to 07 disabled)
01: Setting unit: 10 ms
02: Setting unit: 100 ms
03: Setting unit: 1 s
DM 6619 00 to 15 | Cycle time 19
0000: Variable (no minimum)
0001 to 9999 (BCD): Minimum time in ms
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Word(s) | Bit(s) | Function | Page

Interrupt Processing (DM 6620 to DM 6639)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6620 00 to 03 | Input constant for IR 00000 to IR 00002 19
0:8ms;1:1ms;2:2ms; 3:4ms; 4:8ms; 5: 16 ms; 6: 32 ms; 7: 64 ms; 8: 128 ms

04 to 07 | Input constant for IR 00003 and IR 00004 (Setting same as bits 00 to 03)
08 to 11 | Input constant for IR 00005 and IR 00006 (Setting same as bits 00 to 03)
12to 15 | Input constant for IR 00007 to IR 00011 (Setting same as bits 00 to 03)

DM 6621 00 to 07 | Input constant for IR 001
00: 8 ms; 01: 1 ms; 02: 2 ms; 03: 4 ms; 04: 8 ms; 05: 16 ms; 06: 32 ms; 07: 64 ms; 08:
128 ms

08 to 15 | Input constant for IR 002 (Setting same as for IR 001

DM 6622 00 to 07 | Input constant for IR 003 (Setting same as for IR 001
08to 15 | Input constant for IR 004 (Setting same as for IR 001

DM 6623 00 to 07 | Input constant for IR 005 (Setting same as for IR 001

DM 6624 00 to 07 | Input constant for IR 007 (Setting same as for IR 001
08 to 15 | Input constant for IR 008 (Setting same as for IR 001

)
)
)
)
08 to 15 | Input constant for IR 006 (Setting same as for IR 001.)
)
)
)

DM 6625 00 to 07 | Input constant for IR 009 (Setting same as for IR 001
08 to 15 | Not used.

DM 6626 to | 00 to 15 | Not used.
DM 6627

DM 6628 00 to 03 | Interrupt enable for IR 00003
04 to 07 | Interrupt enable for IR 00004
08 to 11 | Interrupt enable for IR 00005
12to 15 | Interrupt enable for IR 00006

0: Normal input; 1: Interrupt input; 2: Quick-response) 79
0: Normal input; 1: Interrupt input; 2: Quick-response)
0: Normal input; 1: Interrupt input; 2: Quick-response)
0: Normal input; 1: Interrupt input; 2: Quick-response)

P P P

DM 6629 to | 00to 15 | Not used.
DM 6641

High-speed Counter Settings (DM 6640 to DM 6644)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6640to | 00to 15 | Not used.
DM 6641

DM 6642 00 to 03 | High-speed counter mode 86
0: Up/down counter mode; 4: Incrementing counter mode

04 to 07 | High-speed counter reset mode
0: Z phase and software reset; 1: Software reset only

08 to 15 | High-speed counter enable
00: Don’t use high-speed counter; 01: Use high-speed counter with settings in 00 to 07

DM 6643, 00 to 15 | Not used.
DM 6644
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Word(s) | Bit(s) | Function | Page
Peripheral Port Settings
The following settings are effective after transfer to the PC.
DM 6645 to | 00 to 15 | Not used. 226
DM 6649
DM 6650 00 to 07 | Port settings
00: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
01: Settings in DM 6651
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
08 to 11 | Link area for 1:1 PC Link via peripheral port:
0: LROOto LR 15
12to 15 | Communications mode
0: Host Link; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: 1:1 NT Link
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
DM 6651 00 to 07 | Baud rate
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K, 05 to 07: Cannot be used (see note
2)
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
08 to 15 | Frame format
Start Length Stop Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
DM 6652 00 to 15 | Transmission delay (Host Link) (See note 4.)
0000 to 9999: In ms.
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
DM 6653 00 to 07 | Node number (Host Link)
00 to 31 (BCD)
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
08to 15 | Not used.
DM 6654 00to 15 | Not used.
Error Log Settings (DM 6655)
The following settings are effective after transfer to the PC.
DM 6655 00 to 03 | Style 21
0: Shift after 7 records have been stored
1: Store only first 7 records (no shifting)
2 to F: Do not store records
04 to 07 | Not used.
08 to 11 | Cycle time monitor enable
0: Detect long cycles as non-fatal errors
1: Do not detect long cycles
12to 15 | Not used.
Note 1. When the startup mode is set to continue the operating mode last used be-

fore the power was turned off, that operating mode will be retained by the
built-in capacitor. If the power remains off for longer than the backup time of
the capacitor, the data may be lost. (For details on the holding time, refer to
the CPM1A or CPM1 Operation Manual.)



PC Setup

Section 1-1

2. Do not set to “05” to “07.” If set to this value, the CPM1/CPM1A will not oper-

ate properly and the RUN PC Setup Error Flag (AR 1302 ON) will not turn
ON.

. Retention of IOM Hold Bit (SR 25212) Status

If the “IOM Hold Bit Status at Startup” (DM 6601, bits 08 to 11) is set to “Main-
tain” with the IOM Hold Bit (SR 25212) turned ON, operation can be started
with the 1/0 memory (I/O, IR, LR) status just as it was before the power was
turned OFF. (The input area is refreshed at startup, however, so it is over-
written by the most recently updated input status.)

Retention of Forced Status Hold Bit (SR 25211) Status

If the “Forced Status Hold Bit Status at Startup” (DM 6601, bits 12 to 15) is
set to “Maintain” with the Forced Status Hold Bit (SR 25211) turned ON, op-
eration can be started with the forced set/reset status just as it was before
the power was turned OFF. (When starting up in RUN Mode, however, the
forced set/reset status is cleared.)

Even if the “lOM Hold Bit Status at Startup” or “Forced Status Hold Bit Status
at Startup” is set to “Maintain,” the IOM Hold Bit (SR 25212) or Forced Status
Hold Bit (SR 25211) status may be cleared if the power remains OFF for
longer than the backup time of the built-in capacitor. (For details on the hold-
ing time, refer to the CPM1A or CPM1 Operation Manual.) At this time the
I/0 memory will also be cleared, so set up the system so that clearing the I/O
memory will not cause problems.

. The transmission delay is the delay between the previous transmission and

the next transmission.

\ / \

Programmable Controller Response

Response

Transmission delay time

. If an out-of-range value is set, the following communications conditions will

result. In that case, reset the value so that it is within the permissible range.
Communications mode: Host Link

Communications format: ~ Standard settings
(1 start bit, 7-bit data; even parity, 2 stop bits,

9,600 bps)
Transmission delay: No
Node number: 00
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1-1-3 CPM2A/CPM2C PC Setup Settings

The PC Setup is broadly divided into four categories: 1) Settings related to basic
PC operation and I/O processes, 2) Settings related to pulse output functions, 3)
Settings related to interrupts, and 4) Settings related to communications. This
section will explain the settings according to these classifications.

The following table shows the setting in order in the DM area. For details, refer to

the page numbers shown.

Word(s) | Bit(s) | Function | Page
Startup Processing (DM 6600 to DM 6614)
The following settings are effective after transfer to the PC only after the PC is restarted.
DM 6600 00 to 07 | Startup mode (effective when bits 08 to 15 are set to 02). 16
00: PROGRAM; 01: MONITOR; 02: RUN
08 to 15 | Startup mode designation
00: Mode set on Programming Console switch if Programming Console is connected.
No Programming Device connected: RUN Mode
Programming Console connected: Mode set on mode switch on Programming
Console
Other Programming Device connected: PROGRAM Mode
01: Continue operating mode last used before power was turned OFF.
02: Setting in 00 to 07
The setting of the switch SW2 will affect the operating mode for all CPM2C CPU Units
produced before 1 September 2000. Refer to 7-3 Changes in SW2 for details.
DM 6601 00 to 07 | Not used. 17
08to 11 | IOM Hold Bit (SR 25212) Status at Startup
0: Reset to 0; 1: Maintain previous status
12to 15 | Forced Status Hold Bit (SR 25211) Status at Startup
0: Reset to 0; 1: Maintain previous status
DM 6602 00 to 03 | Program memory write-protection 17
0: Program memory unprotected
1: Program memory write-protected (except DM 6602 itself)
04 to 07 | Programming Console display language
0: English; 1: Japanese
08 to 11 | Expansion instruction function code assignments 161
0: Default settings
1: User assignments
12to 15 | Not used.
DM 6603 00to 15 | Not used.
DM 6604 00 to 07 | 00: A memory error will not be generated if data could not be retained by the battery.
01: A memory error will be generated if data could not be retained by the battery.
08 to 15 | Not used.
DM 6605 to | 00to 15 | Not used.
DM 6614

Note For CPM2C PCs with lot number of 31800 or earlier, the startup operating mode
will be as shown in the following table if bits 08 to 15 of DM 6600 are set to 00.

Peripheral port

Communications port setting switch

connected to

SW2 OFF SW2 ON
Nothing PROGRAM RUN
Programming Mode set on Programming PROGRAM (The CPM2C will
Console Console mode switch not be able to communicate

with Programming Console.)

Other Programming
Device

PROGRAM (The CPM2C will
not be able to communicate
with Programming Device.)

PROGRAM
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Word(s)

Bit(s)

Function

Page

Cycle Time Settings (DM 6615 to DM 6619)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6615

00to 15

Not used.

DM 6616

00 to 07

Servicing time for RS-232C port (Effective when bits 08 to 15 are set to 01.)
00 to 99 (BCD): Percentage of cycle time used to service RS-232C port.

08to 15

RS-232C port servicing setting enable
00: 5% of the cycle time
01: Use time in bits 00 to 07.

18

DM 6617

00 to 07

Servicing time for peripheral port (Effective when bits 08 to 15 are set to 01.)
00 to 99 (BCD): Percentage of cycle time used to service peripheral.

08to 15

Peripheral port servicing setting enable
00: 5% of the cycle time
01: Use time in bits 00 to 07.

18

DM 6618

00 to 07

Cycle monitor time (Effective when bits 08 to 15 are set to 01, 02, or 03.)
00 to 99 (BCD): Setting (See bits 08 to 15, below.)

A fatal error will be generated and PC operation will stop if the cycle time exceeds the
cycle monitor time set here.

08to 15

Cycle monitor enable (Setting in 00 to 07 x units; 99 s max.)
00: 120 ms (setting in bits 00 to 07 disabled)

01: Setting units: 10 ms

02: Setting units: 100 ms

03: Setting units: 1's

18

DM 6619

00to 15

Minimum cycle time
0000: Variable (no minimum)
0001 to 9999 (BCD): Minimum time in ms

19

Interrupt Processing (DM 6620 to DM 6639)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6620

00 to 03

Input time constant for IR 00000 to IR 00002
0:10ms; 1: 1 ms; 2: 2ms; 3: 3ms; 4: 5ms; 5: 10 ms; 6: 20 ms; 7: 40 ms; 8: 80 ms

04 to 07

Input time constant for IR 00003 and IR 00004 (Setting same as bits 00 to 03)

08 to 11

Input time constant for IR 00005 and IR 00006 (Setting same as bits 00 to 03)

12t0 15

Input time constant for IR 00007 to IR 00011 (Setting same as bits 00 to 03)

DM 6621

00 to 07

Input time constant for IR 001
00: 10 ms 01: 1 ms 02: 2 ms 03: 3 ms 04:5ms
05: 10 ms 06: 20 ms 07: 40 ms 08: 80 ms

08to 15

Input constant for IR 002 (Setting same as for IR 001.

DM 6622

00 to 07

Input constant for IR 003 (Setting same as for IR 001.

08to 15

Input constant for IR 004 (Setting same as for IR 001.

DM 6623

00 to 07

Input constant for IR 005 (Setting same as for IR 001.

08to 15

Input constant for IR 006 (Setting same as for IR 001.

DM 6624

00 to 07

Input constant for IR 007 (Setting same as for IR 001.

08to 15

Input constant for IR 008 (Setting same as for IR 001.

DM 6625

00 to 07

[ P P P P I I P

Input constant for IR 009 (Setting same as for IR 001.

19

08to 15

Not used.

DM 6626 to
DM 6627

00to 15

Not used.

DM6628

00 to 03

Interrupt enable for IR 00003 (0: Normal input; 1: Interrupt input; 2: Quick-response)

04 to 07

Interrupt enable for IR 00004 (0: Normal input; 1: Interrupt input; 2: Quick-response)

08 to 11

Interrupt enable for IR 00005 (0: Normal input; 1: Interrupt input; 2: Quick-response)
(Set to 0 in CPM2C CPU Units with 10 I/O points.)

12t0 15

Interrupt enable for IR 00006 (0: Normal input; 1: Interrupt input; 2: Quick-response)
(This input does not exist in CPM2C CPU Units with 10 I/O points.)

30
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Word(s) Bit(s) Function Page

DM 6629 00 to 03 | PV coordinate system for pulse output 0 101
0: Relative coordinates; 1: Absolute coordinates

04 to 07 | PV coordinate system for pulse output 1
0: Relative coordinates; 1: Absolute coordinates

08 to 15 | Not used.

DM 6630to | 00to 15 | Not used.
DM 6641

High-speed Counter Settings (DM 6640 to DM 6644)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6640to | 00to 15 | Not used.
DM 6641

DM 6642 00 to 03 | High-speed counter mode 47,56

0: Differential phase mode (5 kHz)

1: Pulse + direction input mode (20 kHz)
2: Up/down input mode (20 kHz)

4: Increment mode (20 kHz)

04 to 07 | High-speed counter reset mode
0: Z phase and software reset; 1: Software reset only

08 to 15 | High-speed counter/Synchronized pulse control for IR 00000 to IR 00002

00: Don’t use either function.

01: Use as high-speed counters.

02: Use for synchronized pulse control (10 to 500 Hz).

03: Use for synchronized pulse control (20 Hz to 1 kHz).
04: Use for synchronized pulse control (300 Hz to 20 kHz).

DM 6643, 00to 15 | Not used.
DM 6644

RS-232C Port Communications Settings
The following settings are effective after transfer to the PC.

If the CPM2A CPU Unit's Communications Switch is ON, communications through the CPM2A’'s RS-232C port are gov-
erned by the default settings (all 0) regardless of the settings in DM 6645 through DM 6649.

If pin 2 of the CPM2C CPU Unit’s DIP switch is ON, communications through the CPM2C’s RS-232C port are governed
by the default settings (all 0) regardless of the settings in DM 6645 through DM 6649.

DM 6645 00 to 03 | Port settings 226

0: Standard (1 start bit, 7 data bits, even parity, 2 stop bits, 9,600 bps), Host Link unit
number: 0

1: Settings in DM 6646

(Any other setting will cause a non-fatal error and AR 1302 will turn ON.)

04 to 07 | CTS control setting
0: Disable CTS control; 1: Enable CTS control

(Any other setting will cause a non-fatal error and AR 1302 will turn ON.)

08 to 11 | Link words for 1:1 data link
0: LR 00 to LR 15 (Any other settings are ineffective.)

12to 15 | Communications mode
0: Host Link; 1: No-protocol; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: NT Link

(Any other setting causes a non-fatal error and turns ON AR 1302.)




PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6646 00 to 07 | Baud rate 226
00: 1,200 bps; 01: 2,400 bps; 02: 4,800 bps; 03: 9,600 bps; 04: 19,200 bps
08 to 15 | Frame format
Start bits Data bits Stop bits Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None
(Any other setting specifies standard settings (1 start bit, 7 data bits; even parity, 2 stop
bits, 9,600 bps), causes a non-fatal error, and turns ON AR 1302.)
DM 6647 00 to 15 | Transmission delay (0000 to 9999 BCD sets a delay of 0 to 99,990 ms.) 226
(Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302.)
DM 6648 00 to 07 | Node number (Host Link) 226
00 to 31 (BCD)
(Any other setting specifies a node number of 00, causes a non-fatal error, and turns
ON AR 1302.)
08 to 11 | Start code selection for no-protocol communications
0: Disables start code; 1: Enables start code in DM 6649
(Any other setting disables the start code, causes a non-fatal error, and turns ON
AR 1302.)
12to 15 | End code selection for no-protocol communications
0: Disables end code; 1: Enables end code in DM 6649; 2: Sets end code of CR, LF.
(Any other setting disables the end code, causes a non-fatal error, and turns ON
AR 1302.)
DM 6649 00 to 07 | Start code (00 to FF) 226
(This setting is valid only when bits 8 to 11 of DM 6648 are setto 1.)
08 to 15 | When bits 12 to 15 of DM 6648 set to 0:

Sets the number of bytes to receive. (00: 256 bytes; 01 to FF: 1 to 255 bytes)

When bits 12 to 15 of DM 6648 set to 1:
Sets the end code. (00 to FF)

10
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Word(s) | Bit(s) | Function | Page

Peripheral Port Communications Settings
The following settings are effective after transfer to the PC.

If the CPM2A CPU Unit's Communications Switch is ON, communications through the peripheral port are governed by
the default settings (all 0) regardless of the settings in DM 6650 through DM 6654.

The CPM2A’'s Communications Switch setting has no effect on communications with a Programming Console connected
to the peripheral port or Support Software set for peripheral bus communications. The CPM2A CPU Unit will auto-detect
either Programming Device and automatically establish communications.

SW2 on the CPM2C CPU Unit must be OFF in order for communications through the CPM2C’s peripheral port to be gov-
erned by the settings in DM 6650 through DM 6654.

DM 6650 00 to 03 | Port settings 226

00: Standard (1 start bit, 7 data bits, even parity, 2 stop bits, 9,600 bps), Host Link unit
number: 0
01: Settings in DM 6651

(Any other setting specifies standard settings, causes a non-fatal error, and turns ON
AR 1302.)

04 to 11 | Not used.

12to 15 | Communications mode
0: Host Link or peripheral bus; 1: No-protocol

(Any other setting specifies Host Link, causes a non-fatal error, and turns ON
AR 1302.)

DM 6651 00 to 07 | Baud rate
00: 1,200 bps; 01: 2,400 bps; 02: 4,800 bps; 03: 9,600 bps; 04: 19,200 bps

08 to 15 | Frame format

Start bits Data bits Stop bits Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None

(Any other setting specifies standard settings (1 start bit, 7 data bits; even parity, 2 stop
bits, 9,600 bps), causes a non-fatal error, and turns ON AR 1302.)

DM 6652 00 to 15 | Transmission delay (0000 to 9999 BCD sets a delay of 0 to 99,990 ms.) 226

(Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302.)

DM 6653 00 to 07 | Node number (Host Link)
00 to 31 (BCD)

(Any other setting specifies a node number of 00, causes a non-fatal error, and turns
ON AR 1302.)

08 to 11 | Start code selection for no-protocol communications
0: Disables start code; 1: Enables start code in DM 6649

(Any other setting disables the start code, causes a non-fatal error, and turns ON
AR 1302.)

12to 15 | End code selection for no-protocol communications
0: Disables end code; 1: Enables end code in DM 6649; 2: Sets end code of CR, LF.

(Any other setting disables the end code, causes a non-fatal error, and turns ON
AR 1302.)
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6654 00 to 07 | Start code (00 to FF) 226
(This setting is valid only when bits 8 to 11 of DM 6648 are setto 1.)
08 to 15 | When bits 12 to 15 of DM 6648 set to 0:

Sets the number of bytes to receive. (00: 256 bytes; 01 to FF: 1 to 255 bytes)

When bits 12 to 15 of DM 6648 set to 1:
Sets the end code. (00 to FF)

Error Log Settings (DM 6655)
The following settings are effective after transfer to the PC.

DM 6655

00 to 03

Style

0: Shift after 7 records have been stored
1: Store only first 7 records (no shifting)
2 to F: Do not store records

04 to 07

Not used.

08 to 11

Cycle time monitor enable
0: Generate a non-fatal error for a cycle time that is too long.
1: Do not generate a non-fatal error.

12t0 15

Low battery error enable
0: Generate a non-fatal error for low battery voltage.
1: Do not generate a non-fatal error.

Low battery error detection is disabled (i.e., set to 1) by default in CPU Units that do
not have a clock. If the PC Setup is cleared, the setting will changed to 0 and a low
battery error will occur.

Bits 12 to 15 should always be set to 0 when the optional CPM2C-BATO01 is mounted.

21
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PC Setup Section 1-1

1-1-4 SRM1(-V2) PC Setup Settings

The PC Setup is broadly divided into three categories: 1) Settings related to ba-
sic PC operation and I/O processes, 2) Settings related to the cycle time, and 3)
Settings related to communications. This section will explain the settings ac-
cording to these classifications.

The following table shows the settings for SRM1(-V2) PCs in order. Refer to the
page number in the last column for more details on that setting.

Word(s) | Bit(s) | Function |Page

Startup Processing (DM 6600 to DM 6614)
The following settings are effective after transfer to the PC only after the PC is restarted.

DM 6600 00 to 07 | Startup mode (effective when bits 08 to 15 are set to 02). 16
00: PROGRAM; 01: MONITOR 02: RUN

08 to 15 | Startup mode designation

00: Programming Console switch

01: Continue operating mode last used before power was turned off
02: Setting in 00 to 07

DM 6601 00 to 07 | Not used. 17
08to 11 | IOM Hold Bit (SR 25212) Status
0: Reset; 1: Maintain (See caution on page 17.)

12to 15 | Forced Status Hold Bit (SR 25211) Status
0: Reset; 1: Maintain

DM 6602 00 to 03 | Program memory write-protection 17
0: Program memory unprotected

1: Program memory write-protected (except DM 6602 itself)
04 to 07 | Programming Console display language

0: English; 1: Japanese

08 to 11 | Expansion Instructions

0: Default settings; 1: User settings

12to 15 | Not used.

DM 6603 00 to 03 | Maximum number of CompoBus/S devices
0: Max. no. 32
1: Max. no. 16

04 to 07 | CompoBus/S communications mode setting (V2 only)
0: High-speed communications
1: Long-distance communications

08 to 15 | Not used.

DM 6604 00 to 07 | 00: If data could not be saved for a power interruption (AR 1314 ON), a memory error will not be
generated.

01: If data could not be saved for a power interruption (AR 1314 ON), a memory error will be
generated.

08 to 15 | Not used.

DM 6605to | 00to 15 | Not used.
DM 6614

Cycle Time Settings (DM 6615 to DM 6619)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6615 00 to 15 | Not used.

DM 6616 00 to 07 | Servicing time for RS-232C port (effective when bits 08 to 15 are set) 18
00 to 99 (BCD): Percentage for cycle time used to service peripheral.
08to 15 | RS-232C port servicing enable

00: 5% of the cycle time

01: Use time in 00 to 07.

DM 6617 00 to 07 | Servicing time for peripheral port (effective when bits 08 to 15 are set to 01) 18
00 to 99 (BCD): Percentage of cycle time used to service peripheral.
08 to 15 | Peripheral port servicing setting enable

00: 5% of the cycle time
01: Use time in 00 to 07.
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6618 00 to 07 | Cycle monitor time (effective when bits 08 to 15 are set to 01, 02, or 03) 18
00 to 99 (BCD): Setting (see 08 to 15)
08 to 15 | Cycle monitor enable (Setting in 00 to 07 x unit; 99 s max.)
00: 120 ms (setting in bits 00 to 07 disabled)
01: Setting unit: 10 ms
02: Setting unit: 100 ms
03: Setting unit: 1 s
DM 6619 00to 15 | Cycle time 19
0000: Variable (no minimum)
0001 to 9999 (BCD): Minimum time in ms
DM 6620 to | 00 to 15 | Not used.
DM 6644
RS-232C Port Settings
The following settings are effective after transfer to the PC.
DM 6645 00 to 03 | Port settings 268
0: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
1: Settings in DM 6646
04 to 07 | CTS control settings
0: Disable; 1: Set
08 to 11 | When using a 1:1 data link: Sets the link area for 1:1 PC Link.
0: LROOto LR 15
Not O: Disable
When using a 1:N NT Link: Sets the maximum PT node number.
1to7
12to 15 | Communications mode
0: Host Link; 1: No-protocol; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: 1:1 NT
Link; 5: 1:N NT Link
(Any other setting specifies Host Link mode, causes a non-fatal error, and turns ON
AR 1302.)
The 1:N NT Link is supported by SRM1-C02-V2 only.
DM 6646 00 to 07 | Baud rate
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K
08 to 15 | Frame format
Start Length Stop Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None
Other: 1 bit 7 bits 2 bits Even
AR 1302 will turn ON to indicate a non-fatal system setting error if any value not be-
tween 00 and 11 is set.
DM 6647 00 to 15 | Transmission delay (Host Link)
0000 to 9999 (BCD): Set in units of 10 ms, e.g., setting of 0001 equals 10 ms
DM 6648 00 to 07 | Node number (Host Link, effective when bits 12 to 15 of DM 6645 are set to 0.)
00 to 31 (BCD)
08 to 11 | Start code enable (RS-232C, effective when bits 12 to 15 of DM 6645 are setto 1.)
0: Disable; 1: Set
12to 15 | End code enable (RS-232C, effective when bits 12 to 15 of DM 6645 are set to 1.)

0: Disable (number of bytes received)
1: Set (specified end code)
2:CR, LF
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6649 00 to 07 | Start code (RS-232C) 268
00 to FF (binary)
08 to 15 | When bits 12 to 15 of DM 6648 are set to 0:
Number of bytes received
00: Default setting (256 bytes)
01 to FF: 1 to 255 bytes
When bits 12 to 15 of DM 6648 are set to 1:
End code (RS-232C)
00 to FF (binary)
Peripheral Port Settings
The following settings are effective after transfer to the PC.
DM 6650 00 to 03 | Port settings 268
00: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
01: Settings in DM 6651
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
04 to 07 | Not used.
08 to 11 | Not used.
12to 15 | Communications mode
0: Host Link; 1: No-protocol
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
DM 6651 00 to 07 | Baud rate
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K
08 to 15 | Frame format
Start Length Stop Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None
Other: 1 bit 7 bits 2 bits Even
AR 1302 will turn ON to indicate a non-fatal system setting error if any value not be-
tween 00 and 11 is set.
DM 6652 00 to 15 | Transmission delay (Host Link) 268
0000 to 9999 (BCD): Set in units of 10 ms.
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
DM 6653 00 to 07 | Node number (Host Link)
00 to 31 (BCD)
(Other settings will cause a non-fatal error and AR 1302 will turn ON.)
08 to 11 | Start code enable (RS-232C, effective when bits 12 to 15 of DM6650 are set to 1.)
0: Disable
1: Set
12to 15 | End code enable (RS-232C, effective when bits 12 to 15 of DM6650 are set to 1.)

0: Disable (number of bytes received)
1: Set (specified end code)
2:CR, LF
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Word(s) Bit(s) Function Page

DM 6654 00 to 07 | Start code (effective when bits 08 to 11 of DM6650 are set to 1.) 268
00: 256 bytes
01 to FF: 1 to 255 bytes

08to 15 | End code

When bits 12 to 15 of DM6653 are set to 0:
00: 256 bytes
01 to FF: 1 to 255 bytes

When bits 12 to 15 of DM6653 are set to 1:
Setting: 00 to FF (binary)

Error Log Settings (DM 6655)
The following settings are effective after transfer to the PC.

DM 6655 00 to 03 | Style 21
0: Shift after 7 records have been stored
1: Store only first 7 records

Errors will not be stored if other values are set.
04 to 07 | Not used.

08 to 11 | Cycle time monitor enable
0: Detect long cycles as non-fatal errors
1: Do not detect long cycles

12to 15 | Low battery error enable
0: Generate a non-fatal error for low battery voltage.
1: Do not generate a non-fatal error.

Note If an out-of-range value is set, the following communications conditions will re-
sult. In that case, reset the value so that it is within the permissible range.
Communications mode: Host Link

Communications format:  Standard settings
(1 start bit, 7-bit data; even parity, 2 stop bits,

9,600 bps)
Transmission delay: No
Node number: 00

1-2 Basic PC Operation and I/O Processes

This section explains the PC Setup settings related to basic operation and 1/0
processes.

1-2-1 Startup Mode

The operation mode the PC will start in when power is turned on can be set as
shown below.

Bit 15 0

\_T_l L
Startup Mode Designation

00: Programming Console Mode Selector (If not connected: RUN mode)
01: Operating mode last used before power was turned off
02: Mode set in bits 00 to 07

Startup Mode (Bits 08 to 15: Valid when bits 00 to 07 are set to 02)
00: PROGRAM mode
01: MONITOR mode
02: RUN mode

Default: Programming Console Mode Selector or RUN mode when Programming
Console is not connected.
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Note When the “startup mode designation” is set to 00 and pin 2 of the CPM2C CPU
Unit’s DIP switch is ON, the CPM2C will enter RUN mode automatically, regard-
less of the Programming Console’s mode switch setting.

1-2-2 Hold Bit Status

Make the settings shown below to determine whether, when the power supply is
turned on, the Forced Status Hold Bit (SR 25211) and/or IOM Hold Bit
(SR 25212) will retain the status that was in effect when the power was last
turned off, or whether the previous status will be cleared.

Bit 15 0
DM6601 | 0 | 0
L

SR 25211 setting —— Always 00

0: Clear status
1: Retain status

SR 25212 setting
0: Clear status
1: Retain status

Default: Clear both.

The Forced Status Hold Bit (SR 25211) determines whether or not the forced
set/reset status is retained when changing from PROGRAM mode to MONITOR
mode.

The IOM Hold Bit (SR 25212) determines whether or not the status of IR bits and
LR bits is retained when PC operation is started and stopped.

&Caution In PCs with capacitor backup, do not use the I/O Hold Bit Status and Forced Sta-
tus Hold Bit Status Bits (DM 6601) when the power to the PC is going to be
turned off longer than the memory backup time of the internal capacitor. If the
memory backup time is exceeded, memory status will be unstable even if the 1/0
Hold Bit Status and Forced Status Hold Bit Status Bits are used. Unpredictable
results may occur if operation is attempted with unstable memory status.

Note 1. The memory backup time of the internal capacitor varies with the ambient
temperature, but is 20 days at 25°C. Refer to hardware specifications for
more details.

2. The memory backup time assumes that the internal capacitor is fully
charged before power is turned off. Fulling charging the capacitor requires
that power is supplied to the CPU Unit for at least 15 minutes.

1-2-3 Program Memory Write-protection

In CPM1, CPM1A, CPM2A, and CPM2C PCs, the program memory can be pro-
tected by setting bits 00 to 03 of DM 6602 to 1. Bits 04 to 07 determine whether
Programming Console messages are displayed in English or Japanese.

Bit 15 0
DMee02 | 0 O
1 1
L
Always 00
Programming Console messages

0: English
1: Japanese

Program memory
0: Not write-protected
1: Write-protected

Default: English displays, not write-protected
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Note DM 6602 itself can still be changed after the program memory has been write-
protected by setting bits 04 to 07 of DM 6602 to 1.

1-2-4 RS-232C Port Servicing Time (CPM2A/CPM2C/SRM1(-V2) Only)

The following settings are used to determine the percentage of the cycle time
devoted to servicing the RS-232C port.

Bit 15 0
DM6616

—

Servicing time setting enable
00: Disabled (5% used)
01: Enabled (setting in bits 00 to 07 used)
Servicing time (%, valid with bits 08 to 15 are 01)
00 to 99 (BCD, two digits)

Default: 5% of cycle time

Example: If DM 6616 is set to 0110, the RS-232C port will be serviced for 10% of
the cycle time.

The servicing time will be 0.34 ms minimum.

The entire servicing time will not be used unless processing requests exist.

1-2-5 Peripheral Port Servicing Time

The following settings are used to determine the percentage of the cycle time
devoted to servicing the peripheral port.

Bit 15 0

owest7| | |
ﬁ# I

Servicing time setting enable
00: Disabled (5% used)
01: Enabled (setting in bits 00 to 07 used)
Servicing time (%, valid with bits 08 to 15 are 01)
00 to 99 (BCD, two digits)

Default: 5% of cycle time

Example: If DM 6617 is set to 0115, the peripheral port will be serviced for 15%
of the cycle time.

The servicing time will be 0.34 ms minimum.

The entire servicing time will not be used unless processing requests exist.

1-2-6 Cycle Monitor Time

Bit 15 0
DM6618

(I I I

Cycle Monitor Time Enable and Units
00: Setting disabled (time fixed at 120 ms)
01: Setting in 00 to 07 enabled; units:10 ms
02: Setting in 00 to 07 enabled; units:100 ms
03: Setting in 00 to 07 enabled; units:1 s

Cycle monitor time setting (When bits 08 to 15 are not 00)
00 to 99 (2 digits BCD; units set in bits 08 to 15.)

Default: 120 ms.
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Note

The cycle monitor time is used for checking for extremely long cycle times, as
can happen when the program goes into an infinite loop. If the cycle time ex-
ceeds the cycle monitor setting, a fatal error (FALS 9F) will be generated.

1. The units used for the maximum and current cycle times recorded in the AR
area (AR 14 and AR 15) are determined by the setting for the cycle monitor
time in DM 6618, as shown below.

Bits 08 to 15 set to 01: 0.1 ms
Bits 08 to 15 set to 02: 1ms
Bits 08 to 15 set to 03: 10 ms

2. If the cycle time is 1 s or longer, the cycle time read from Programming De-
vices will be 999.9 ms. The correct maximum and current cycle times will be
recorded in the AR area.

Example

If 0230 is set in DM 6618, an FALS 9F error will not occur until the cycle time
exceeds 3 s. If the actual cycle time is 2.59 s, the current cycle time stored in the
AR area will be 2590 (ms), but the cycle time read from a Programming Device
will be 999.9 ms.

A “cycle time over” error (non-fatal) will be generated when the cycle time ex-
ceeds 100 ms unless detection of long cycle times is disable using the setting in
DM 6655.

1-2-7 Minimum Cycle Time

Make the settings shown below to standardize the cycle time and to eliminate
variations in 1/0O response time by setting a minimum cycle time.

Bit 15 0

I

Cycle time (4 digits BCD)
0000:Cycle time variable
0001 to 9999: Minimum cycle time (Unit: 1 ms)

Default: Cycle time variable

If the actual cycle time is shorter than the minimum cycle time, execution will wait
until the minimum time has expired. If the actual cycle time is longer than the
minimum cycle time, then operation will proceed according to the actual cycle
time. AR 2405 will turn ON if the minimum cycle time is exceeded.

1-2-8 Input Time Constants

Make the settings shown below to set the time from when the actual inputs from
the DC Input Unit are turned ON or OFF until the corresponding input bits are
updated (i.e., until their ON/OFF status is changed). Make these settings when
you want to adjust the time until inputs stabilize.

Increasing the input time constant can reduce the effects from chattering and
external noise.

Input from an input device ﬁ‘—

such as a limit switch

% F t 4 ‘F t Input time constant

The SRM1(-V2) does not have this setting.

Input bit status
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CPM1/CPM1A PCs

CPM2A/CPM2C PCs

20

Set the input time constants for CPM1/CPM1A inputs from a Programming De-
vice.

Input Time Constants for IR 000

Bit 15 0
DM 6620 ‘ ‘

Time constant for IR 00007 to IR 00011 (1 digit BCD; see below.) ‘T

Time constant for IR 00005 to IR 00006 (1 digit BCD; see below.) —

Time constant for IR 00003 to IR 00004 (1 digit BCD; see below.)

Time constant for IR 00000 to IR 00002 (1 digit BCD; see below.) ————
Default: 0000 (8 ms for each)

Input Time Constants for IR 001 to IR 009

DM 6621: IR 001 and IR 002 Bit 15 0
DM 6622: IR 003 and IR 004 DM 6621 to DM 6625 E:I::‘
DM 6623: IR 005 and IR 006 L]
DM 6624: IR 007 and IR 008
DM 6625 IR 009

Time constant for IR 002, IR 004, IR 006, and IR 008
Time constant for IR 001, IR 003, IR 005, IR 007, and IR 009
Default: 0000 (8 ms for each)

The nine possible settings for the input time constant are shown below. (Set only
the rightmost digit for each setting for IR 000.)

00: 8 ms 01:1ms 02:2 ms 03: 4 ms 04: 8 ms
05: 16 ms 06: 32 ms 07: 64 ms 08: 128 ms

The CPM1/CPM1A’s 1/O response time is the input time constant (1 ms to
128 ms; default is 8 ms) + the cycle time.

Refer to 8-1 CPM1/CPM1A Cycle Time and I/O Response Time for more details.

Set the input time constants for CPM2A/CPM2C inputs from a Programming De-
vice.

Input Time Constants for IR 000

Bit 15 0
DM 6620 ‘
1

Time constant for IR 00007 to IR 00011 (1 digit BCD; see below.) ﬂ

Time constant for IR 00005 to IR 00006 (1 digit BCD; see below.)

Time constant for IR 00003 to IR 00004 (1 digit BCD; see below.)

Time constant for IR 00000 to IR 00002 (1 digit BCD; see below.) —————
Default: 0000 (10 ms for each)

Input Time Constants for IR 001 to IR 009

DM 6621: IR 001 and IR 002 Bit 15 0
DM 6622: IR003and IR 004 D1 6621 o DM 6625 EI:'
DM 6623: IR 005 and IR 006 L
DM 6624: IR 007 and IR 008
DM 6625: IR 009

Time constant for IR 002, IR 004, IR 006, and IR 008
Time constant for IR 001, IR 003, IR 005, IR 007, and IR 009
Default: 0000 (10 ms for each)
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Section 1-3

The nine possible settings for the input time constant are shown below. (Set only
the rightmost digit for IR 000.)

00: 10 ms 01:1ms 02: 2 ms 03: 3 ms 04: 5 ms
05: 10 ms 06: 20 ms 07:40 ms 08: 80 ms

1-2-9 Error Log Settings

Note

1-3 CPM2C Chan

CPU Units with Changed

Error Detection and Error Log Operation (DM 6655)

Make the settings shown below to determine whether or not a non-fatal error is to
be generated when the cycle time exceeds 100 ms or when the voltage of the
built-in battery drops (CPM2A/CPM2C only), and to set the method for storing
records in the error log when errors occur.

Bit 15 0
DM6655 0
Low battery voltage detection Always
0: Detect 0
1: Don’t detect

Cycle time over detection
0: Detect
1: Don’t detect

Error log storage method
0: Error records for the 7 most recent errors always stored (older errors deleted).
1: Only the first 7 error records stored (no errors stored beyond that point).

2 to F: Error records not stored.

Default: Low battery voltage and cycle time over errors detected, and error records
stored for the 7 most recent errors.

Battery errors and cycle time overrun errors are non-fatal errors.
For details on the error log, refer to Section 9 Troubleshooting.
The low battery error is applicable to CPM2A/CPM2C only. This digit isn’t used in

CPM1/CPM1A/SRM1(-V2) PCs and CPM2C PCs that aren’t equipped with a
battery.

ges in SW2

The connection of a Programming Console to the peripheral connector is auto-
matically detected for CPM2C CPU Units with lot numbers of 01900 (1 Septem-
ber 2000) or later. This has resulted in a change to the operation of SW2 on the
front of the CPU Unit. Check the lot number to confirm the operation of SW2 for
any of the following model numbers before attempting operations.

Specifications for SW2

/0 Units with Relay Units with Transistor Outputs and a
Outputs and a Connector

Terminal Block Sinking outputs Sourcing outputs

10 I/O points | CPM2C-10CDR-D | CPM2C-10CDTC-D | CPM2C-10CDT1C-D
CPM2C-10C1DR-D | CPM2C-10C1DTC-D | CPM2C-10C1DT1C-D

20 I/O points | --- CPM2C-20CDTC-D | CPM2C-20CDT1C-D

CPM2C-20C1DTC-D | CPM2C-20C1DT1C-D

Interpreting Lot Numbers

LotNo. 01 9 0 O

T Factory identification number
(indicated on the side of the product only)
Year: Rightmost digit (2000 = 0)
Month:  JANto SEP=1t09

OCTtoNOV =XtoZ
Day: 1to 31
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Operation Previous CPU Units

The following instructions apply to CPU Units with lot numbers of 31800 (August
2000) or earlier.

The previous CPU Units do not detect a Programming Console connected to the
peripheral port, and SW2 of the DIP switch was used to set either “Programming
Console” or “Other device.”

omron CFM2C SW2 Settin
Communications
Switch  ppo Setting Meaning
.-~ >0ON |+on |OFF Programming Console connected to peripheral port.
R |§] ON Device other than Programming Console connected to peripheral port.
T .TSW1 sw2
SW1 Setting
Setting Meaning
OFF Use PC Setup settings for RS-232C port (DM 6645 to DM 6649).
ON Use default settings for RS-232C port.

The relationship between the PC Setup settings, the setting of SW2, and the
startup operating mode for previous CPU Units is shown in the following table.

PC Setup CPM2C Operating Mode
Address Bits Setting
DM6600 08to 15 | 00 Hex According to communications switch SW2 and peripheral port device.

Peripheral device SW2 setting
OFF ON
Nothing connected PROGRAM mode RUN mode
Programming According to Programming | PROGRAM mode
Console Console key switch. (See note.)
Other PROGRAM mode PROGRAM mode
(See note.)

Note: Communications will not be possible between the CPM2C and the
peripheral device for these combinations.

01 Hex Mode used immediately before power interruption
02 Hex Mode specified in bits 00 to 07.

00 to 07 | 00 Hex PROGRAM mode

01 Hex MONITOR mode

02 Hex RUN mode

Note 1. The default setting for DM 6600, bits 06 to 15 is 00 Hex, i.e., according to the
communications switch on the front panel. If SW2 is set for connecting a de-
vice other than a Programming Console to the peripheral connector, the
CPU Unit will start in RUN mode as soon as power is turned ON. Be sure that
adequate precautions are taken to ensure safety.

2. If SW2 is for connecting a device other than a Programming Console to the
peripheral connector, the CPU Unit will start in RUN mode as soon as power
is turned ON even it a device is connected to the RS-232C port. Be sure that
adequate precautions are taken to ensure safety.
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Connections

IBM PC/AT
or compatible

1=

XW2Z-200S-V
XW2Z-500S-V

CPM2C-CN111

CS1W-CN118
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SECTION 2
Special Features

This section explains special features of the CPM1, CPM1A, CPM2A, CPM2C (including the CPM2C-S), and SRM1(-V2).

2-1  CPM2A/CPM2C Interrupt Functions ...............oiiniiiiininininnnenenen.. 26
2-1-1  Processing the Same Memory Locations with the Main Program
and Interrupt Subroutines . ........... ... 27
2-1-2  Interrupt INDpULS . ..o o ot 30
2-1-3  Interval Timer Interrupts . ... ...t 37
2-1-4  Precautions on Programming Interrupts .............. .. ... . .. .. .. ... 42
2-2  CPM2A/CPM2C High-speed COUNErS . . ... ..ottt eieinenenn 45
2-2-1 Using High-speed Counters .. ...........cutitiuininnnenenenennn. 47
2-2-2  Input Interrupts In Counter Mode ......... ... ... . .. 68
2-3  CPM1/CPMIA Interrupt Functions . ......... ...t 77
2-3-1  Types of INterrupts . . ..ottt e 77
2-3-2  Input Interrupts . ... .o e 79
2-3-3  Masking AILINterrupts . . . ... oottt e 83
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2-1 CPM2A/CPM2C Interrupt Functions

Types of Interrupts

Writing Interrupt
Programs

26

Note

Note

1,2, 3...

The CPM2A and CPM2C (including the CPM2C-S) provide the following kinds
of interrupt processing. Interrupts may be disabled temporarily when online edit-
ing is performed during operation or STUP(—) is executed to change settings.

*Input points 00005 and 00006 do not exist in CPM2C CPU Units with only 10 I/O
points or in CPM2C-S CPU Units. In these CPU Units, interrupt subroutine num-
bers 000 and 001 are allocated to input points 00003 and 00004.

Interrupt Inputs
Interrupt programs are executed when inputs to the CPU Unit’s built-in input

points (00003 to 00006*) are turned from OFF to ON. Interrupt subroutine num-
bers 000 to 003* are allocated to input points 00003 to 00006*.

Interval Timer Interrupts
Interval timer interrupt programs are executed with a precision of 0.1 ms. Inter-
rupt subroutine numbers 000 to 049 are allocated by instructions.

Count-up Interrupts Using Interrupt Inputs (Counter Mode)

Input signals to the CPU Unit’s built-in input points (00003 to 00006*) are
counted at high speed (2 kHz), and the normal program is stopped and an inter-
rupt program is executed. Interrupt subroutine numbers 000 to 003* are allo-
cated to input points 00003 to 00006*.

Count-check Interrupts Using the High-speed Counter

Pulse inputs to the CPU Unit’s input points (00000 to 00002) are counted at high
speed (20 kHz/5 kHz), and an interrupt program is executed when the present
value matches the target value or falls within a given range. Interrupt subroutine
numbers 000 to 049 are allocated by instructions.

Interrupts will be temporarily disabled if online editing is performed during opera-
tion or if the PC Setup is changed during operation (including changes made
with STUP(—).

Interrupt programs are defined as interrupt subroutines within the user program.
Just like ordinary subroutines, an interrupt subroutine is defined by SBN(92) and
RET(93). It is written at the end of the normal program.

Normal
program

1
n

Interrupt Subroutine
program

RET -

END

1. A new interrupt can be defined in an interrupt subroutine, and an existing
one can be cleared.

2. Within any given interrupt subroutine, it is not possible to write another sub-
routine for processing another interrupt. Do not nest another interrupt sub-
routine between the SBN(92) and RET(93) instructions.
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&Caution

Order of Priority for

Interrupts

3. Itis not possible to write a subroutine program within an interrupt subroutine.
Do not nest an ordinary subroutine program between the SBN(92) and
RET(93) instructions.

4. It is not possible to write an interrupt subroutine within an ordinary subrou-
tine program. Do not nest an interrupt subroutine between the SBN(92) and
RET(93) instructions.

When an interrupt subroutine is defined, an SBS UNDEFD error will be gener-
ated during the program check but execution will be normal.

Although IORF(97) can be used in interrupt subroutines, you must be careful of
the interval between IORF(97) executions. If IORF(97) is executed too frequent-
ly, a fatal system error may occur (FALS 9F), stopping operation. The interval
between executions of IORF(97) should be at least 1.3 ms + total execution time
of the interrupt subroutine.

The order of priority for interrupts is as follows:

Interrupt inputs

Count-up interrupts Interval timer High-speed counter
interrupts count check interrupts

If an interrupt with a higher priority is generated. during interrupt program execu-
tion, the interrupt that is currently being processed will be stopped and the new
interrupt will be processed first. Then the original interrupt will be resumed after
the higher-priority interrupt processing has been completed.

If interrupts of the same priority are generated simultaneously, they will be pro-
cessed in the following order:

Interrupt input O — Interrupt input 1 — Interrupt input 2 — Interrupt input 3 (in-
cluding count-up mode)

Interval timer interrupt — High-speed counter interrupt

2-1-1 Processing the Same Memory Locations with the Main Program
and Interrupt Subroutines

Processing Interrupted
between 1st and 3rd

Operands

If a memory location is manipulated both by the main program and an interrupt
subroutine, an interrupt mask must be set to disable interrupts.

When an interrupt occurs, execution of the main program will be interrupted im-
mediately, even during execution of an instruction. The intermediate processing
results is saved for use after completing the interrupt subroutine, i.e., when the
interrupt subroutine has been executed, execution of the main program is
started from the same position with data restored to the previous condition. If any
of the memory locations being used by the main program are changed in the in-
terrupt subroutine, the changes will be lost when data is restored to the previous
state when restarting execution of the main program. It is thus necessary to dis-
able interrupts before and enable interrupts after any instructions that should be
executed to completion even if an interrupt occurs.

Main Program Interrupt Subroutine

ADD S MOV
DMO0000 #0010
#0001 DMO000O

DM000O

27
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Processing of ADD

Interrupting Writing

Multiple Words of Data

28

Flow of Processing

l DM0000

[Status of DM 0000 read. 1234)Jd--+------vveoeerammmnin 1234

[BCD addition performed. 1234+1=1235]

l l Interrupt occurs
| Processing interrupted.

¢ MOV executed. .
#0010 moved to DM 0000. |-+~ »{0010 |

Data saved. v |
| Addifon resus data (1235) | il

} Interrupt processing completed. |

ata restored. y ¢

w]

| Processing continued. |

L

[ Addition results (1235) written, | -~~~ 1235

When the interrupt occurs while processing ADD, the addition result, 1235, is
saved temporarily in memory and not stored in DM 0000. Although #0010 is
moved to DM 0000 in the interrupt program, the addition result that was saved is
written to DM 0000 as soon as processing returns to the main program, effec-
tively undoing the results of the interrupt program.

Countermeasure for Above Problem

Main Program

I} S INT
100 | Interrupts disabled.
000
L 000 |
| ADD
DMO00O
#0001
|  DMO0000 |
L1 INT
200 | Interrupts enabled.
000
000 |
)
Main Program Interrupt Subroutine
BSET |_L[ CMP }
#1234 DMO000
DM0000 DMO010
DM0010
25506 (=)

v
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Processing
of BSET

Flow of Processing

l DMO0000 DM0001 DMO0002 ~ DMO0010 A
#1234 moved t0 DM 0000, | =+==r - =rmmrrsssssrss s »| 1234 | 003E | 0502 | [aBCD] OFF |
#1234 moved 10 DM 0007, [-r-rrrrrsmrrrmessmmrsss s (-»{ 1234 ¢ S
i /I Interrupt occurs | : S
Processing interrupted. | : :
| * ' S .
DM 0000 read. DA 1234 ooy
: DM 0010 read. AR SR prnee e ABCD
Processing of CMP .
ng DM 0000 compared to DM 0010. . : : : : S ) S _
Comparison result output.  [-------- R LR EEE R R EEEEE OFF

N
; S

| Interrupt processing completed. |
]

v o
| Processing restarted. | : : : ( : : :
i - fesoz] b
| #1234 moved to DM 0002, |- mrrmrsrrmrssrssssrs sy oo 1234 [aBCD|
) SR LD NI N B
| #1234 moved to DM 0010, f:--wressssssmssmssssssnsaissesasee 11234 [ 1234 [ 1234 |-~ % 1234 | OFF |
(2)

Processing was interrupted for BSET when #1234 was not yet written to DM
0010. Therefore, in the comparison at point *1, the contents of DM 0000 and DM
0001 are not equal and processing stops with A in the OFF state. As a result,
although the contents of DM 0000 and DM 0010 agree at the value 1234, an in-
correct comparison result is reflected in comparison result output A.

Countermeasure for Above Problem

Main Program

I} S INT
100 | Interrupts disabled.
000
000
BSET
#1234
DMO0000
DMOO0O10
INT
200 | Interrupts enabled.
000
000
)

29
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2-1-2 Interrupt Inputs

By turning the CPU Unit’s built-in input points from OFF to ON, the normal pro-
gram can be stopped and the interrupt program executed. The interrupt inputs
are allocated to four points (00003 to 00006, see note).

oOlo| O

o

O] O

O] O

] com| o1 | 03

| 05 |

00 | 02 |

04 | 06 |

OCH

e Q0005 (See note.)
e (00006 (See note.)

-0

Normal
program

Interrupt input

n

Interrupt
program

RET

Subroutine

END

Note Input points 00005 and 00006 do not exist in CPM2C CPU Units with only 10 1/O
points or in CPM2C-S CPU Units.

Note

30

Input number Interrupt Subroutine Minimum Interrupt

(Note 1) number number input signal response time
(Note 2) width
00003 000 50 us 0.3 ms (from
00004 001 when input turns
ON until program

00005 002 execution)

(See note 3.)

00006 003

(See note 3.)

1. Input numbers 00003 to 00006 can be used for any of the following func-
tions: interrupt inputs, interrupt inputs (counter mode), or quick-response in-
puts. When not being used for any of these, they can be used as ordinary

inputs.

2. Subroutine numbers 000 to 003 are the subroutine numbers for interrupt
programs started up when interrupt inputs or count-up interrupts for inter-
rupt inputs (counter mode) are generated. When not being used for this pur-

pose, they can be used as ordinary inputs.

3. Input points 00005 and 00006 do not exist in CPM2C CPU Units with only 10
I/0 points or in CPM2C-S CPU Units.



CPM2A/CPM2C Interrupt Functions

Section 2-1

Note

The following table shows the relationships between interrupt inputs and the
CPM2A/CPM2C PC’s other functions.

Function

Interrupt inputs (counter mode)

Synchronized pulse control

Can be used simultaneously.

Interrupt inputs

See note 1.

Interval timer interrupts

Can be used simultaneously.

High-speed counters

Can be used simultaneously.

Interrupt inputs (counter mode)

See note 1.

Pulse outputs

Can be used simultaneously.

Quick-response inputs

See note 1.

Input time constant

See note 2.

Clock

Can be used simultaneously.

1. The same input number (from 00003 to 00006) cannot be used for more
than one of the following functions: interrupt inputs, interrupt inputs (counter

mode), or quick-response inputs.

2. When inputs 00003 to 00006 are set for use as interrupt inputs (counter
mode), the input time constants for the relevant inputs are disabled. The in-
put time constants remain in effect, however, for the values for refreshing

the relevant input relay area.

Procedure for Using Interrupt Inputs

Set the interrupt input number.

|

Wire the inputs.

|

PC Setup (DM 6628)

|

Create a ladder diagram program.

Input numbers: 00003 to 00006 (See note.)

Use as interrupt inputs (interrupt input mode or counter mode)

INT(89): For masking and unmasking interrupt inputs.
SBN(92) and RET(93): For creating interrupt subroutines.
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Interrupt input 0 00003 —': : >
1 00004 —— | I f
2 00005 __ | | *
(See note.)| | | I Ladder diagram programming » .
3 00006 — | | Specified subroutine executed.
(See note})
: : —INT INT(89) instruction
| | SBN(92)
Permission to use
; ; .
| | °
| |
La| | Interrupt input 1 |
| IR}
| |
- |
| |
| |
—| | Interrupt input 3 |
| .
PC Setup
DM 6628
Note Input points 00005 and 00006 do not exist in CPM2C CPU Units with only 10 1/0
points or in CPM2C-S CPU Units.
Setting the Interrupt With interrupt inputs (interrupt input mode), the subroutine numbers executed
Input Number for the input numbers are fixed.
Input number Interrupt number Subroutine number
00003 0 000
00004 1 001
00005 (See note.) 2 002
00006 (See note.) 3 003
The same input number (from 00003 to 00006) cannot be used for more than
one of the following functions: interrupt inputs, interrupt inputs (counter mode),
or quick-response inputs.
Wiring the Inputs With a CPM2A, wire to the input terminals as shown in the following illustration.

Input number 00003: Interrupt input O
Input number 00004: Interrupt input 1
s Input number 00005: Interrupt input 2
(S Input number 00006: Interrupt input 3

OjJ]o|]0O ]| O

Ol O] O] O
fcom| o1 | 03 | 05 |
00 | 02 ] o4 [ 06 |
OCH

32
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With a CPM2C, wire to the input terminals as shown in the following illustration.

(See note 2.)

Input terminals Input connector B

(Example for
Fujitsu-compatible
connector.)

oo 00004
fecscosomsssassmssmssssssse 0 00 O 3

[ 00006

= mlelslo]o]~]

[=[v][els]olo|S[e]e]s[2]R]>

[2[v[e]s|o]o[~]e]o]5[2]S]

Note 1. Refer to the operation manual for your CPU Unit for information on wiring.

2. Input terminal and pin numbers depend on the model. Refer to the CPM2C
Operation Manual (W356) for details.

PC Setup The following table shows the settings in the PC Setup area related to interrupt
input usage.
Word Bits Function Setting
DM 6628 |00 to 03 | Interrupt setting for | 0: Normal input 1
input 00003 1: Interrupt input
04 to 07 | Interrupt setting for | (interrupt input mode or
input 00004 counter mode)
08to 11 | Interrupt setting for | 2: Quick-response input
input 00005*
120 15 | Interrupt setting for
input 00006*

Note *Input points 00005 and 00006 do not exist in CPM2C CPU Units with only 10 1/0
points and in CPM2C-S CPU Units.

The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the CPM2A/

CPM2C.
Ladder Diagram The following table shows the instruction operations related to interrupt input
Programming control.
Instruction Control Operation
(@)INT(89) | Mask/unmask interrupt | Prohibits or permits specified interrupts.
inputs

Clear interrupt inputs Clears the cause of a prohibited interrupt
input.

Read current mask Reads the permitted/prohibited status of

status an interrupt input.

Mask all interrupts Prohibits all interrupts, including interrupt
inputs, interval timer interrupts, high-speed
counters, etc.

Unmask all interrupts Permits all interrupts, including interrupt
inputs, interval timer interrupts, high-speed
counters, etc.
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Masking or Unmasking Interrupt Inputs

This function is used to mask or unmask input numbers 00003 to 00006 (inter-

rupt inputs 0 to 3).

— (@)INT(89)

000

000 | Fixed at 000.

Cz2| Control data word

N

Interrupt control designation (000: Mask/unmask interrupt inputs)

15 03 02 01 00

¢ 10,0,0,0,0,0,0,0,0,0,0,0] |

| /

Specifies/stores 0.
Specifies input 00006 (interrupt input 3).
Specifies input 00005 (interrupt input 2).
Specifies input 00004 (interrupt input 1).
Specifies input 00003 (interrupt input 0).

0: Clear mask (interrupt input

permitted).

1: Set mask (interrupt input prohibited).

All interrupt inputs are prohibited at the beginning of operation (in either PRO-
GRAM mode or in RUN/MONITOR mode). To use interrupt inputs, use INT(89)

to permit them.

Clearing Interrupt Inputs

This function is used to clear input numbers 00003 to 00006 (interrupt inputs 0 to
3). Since interrupt inputs are recorded, masked interrupts will be serviced after
the mask is removed unless they are cleared first. Use INT(89) to clear the cause
of the interrupt inputs so that they will not be executed when interrupt inputs are
permitted (i.e., when the mask is removed).

— (@)INT(89)
001 | Interrupt control designation (001: Clear interrupt inputs)
000 | Fixed at 000.
C2 [ Control data word
15 03 02 01 00

¢: 10,0,0,0,0,0,0,0,0,0,0,0] | |

/

Specifies/stores 0.

Specifies input 00006
Specifies input 00005
Specifies input 00004
Specifies input 00003

interrupt input 3).
interrupt input 2).
interrupt input 1).

P

interrupt input 0).

0: Retain cause of interrupt input.
1: Clear cause of interrupt input.

While interrupt inputs are masked, one cause is recorded for each interrupt in-

put.
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Note

Reading Current Mask Status
This function is used to read the current mask status for input numbers 00003 to
00006 (interrupt inputs 0 to 3).

— (@)INT(89)
002 | Interrupt control designation (002: Read current mask status)
000 | Fixed at 000.
Cz2 | Control data word
15 03 02 01 00
T A T AT AT AT AT AT AT AT AT AT
¢ [0,0,0,0,0,0,00,0,00,0[ [ | ]]
/

Specifies/stores 0.
Specifies input 00006 (interrupt input 3).
Specifies input 00005 (interrupt input 2).
Specifies input 00004 (interrupt input 1).
( )

Specifies input 00003 (interrupt input 0).

0: Mask is cleared (interrupt inputs permitted).
1: Mask is set (interrupt inputs prohibited).

Masking or Unmasking All Interrupts

This function is used to mask or unmask all interrupt processing, including inter-
rupt inputs (interrupt input mode and counter mode), interval timer interrupts,
and high-speed counters. Masked inputs are recorded, but ignored.

Masking All Interrupts

—1 (@)INT(89)

100 | Interrupt control designation (100: Mask all interrupts)
ooo | Fixed at 000.
ooo | Fixed at 000.

Unmasking All Interrupts

—1 (@)INT(89)

o

200 | Interrupt control designation (200: Unmask all interrupts)
ooo [ Fixed at 000.
ooo | Fixed at 000.

The masking or unmasking all interrupts cannot be executed within an interrupt
subroutine.

If causes for interrupts occur while all interrupts are masked, the causes will be
recorded for each interrupt but the interrupt processing will not be executed.
When “unmask all interrupts” is executed, the processing will then be carried out
according to the interrupt mask status at that point in time.

Interrupt masks cannot be cleared simply by executing “unmask all interrupts.”
Executing “unmask all interrupts” merely restores the status that was in effect
prior to the execution of “mask all interrupts.”

INT(89) must be executed in order, with “mask all interrupts” followed by “un-
mask all interrupts.”
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Operation Example

Explanation In this example, an interrupt subroutine is executed by turning input 00003 from
OFF to ON. The interrupt subroutine adds 1 to DM 0000.

Wiring The following diagram shows input wiring in the CPM2A.

“ . 7 Input device

Ojfo| O] O

O] O O ©
Jcom| o1 | 03 | 05 |
o0 | 02 | o4 | o6 |
0CH

The following diagram shows input wiring in the CPM2C.

(See note 2.)

5 A

- (Example for 121 |12
7 Fujitsu-compatible [711 [14]
+— ih 11
6 connector.) i —
& o 0] |10
i | evice _9— —9—
i _8_ 8
3] 7| |7 :
2 — . Ian_Jt
L < 6 6 device
L 5] [5]

4] 4]

3 3

2] |12

AN

PC Setup
15 0

Input 00003 is used as an interrupt input.
(Inputs 00004 to 00006 are used as ordinary inputs.)

36



CPM2A/CPM2C Interrupt Functions

Section

2-1

Programming

ON for 1 cycle at beginning

of operation

25315
| |

#0000
DMO0000

000
000
#000E

Always ON

25315
| |

SBN(92)
000

INC(38)
DMO0000

RET(93)

2-1-3 Interval Timer Interrupts

END(01)

MOV(21) | Clears Increment Area (DM 0000).

INT (89) Permits interrupt for interrupt input O (input 00003).

Executed when input 00003 turns from OFF to ON.

One interval timer (precision: 0.1 ms) is supported and it can be set from 0.5 ms
to 319,968 ms. There are two interrupt modes: the one-shot mode, in which a
single interrupt is executed when the time is up, and the scheduled-interrupt
mode, in which interrupts are executed at regular intervals.

Normal
program

Interval timer interrupt

Interrupt
program

=
n

RET

Subroutine

END

One-shot mode

Scheduled-interrupt mode

Operation

Interrupt is executed once
when time has elapsed.

Interrupts are executed at
regular intervals.

Set time

0.5 to 316,968 ms (Unit: 0.1 ms)

Interrupt
response time

0.3 ms (from when time has elapsed until execution of interrupt

program)
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The following table shows the

relationships between interval timer interrupts

and the CPM2A/CPM2C'’s other functions.

Interval timer interrupts

Synchronized pulse control

Can be used simultaneously.

Interrupt inputs

Can be used simultaneously.

Interval timer interrupts

High-speed counters

Can be used simultaneously.

Interrupt inputs (counter mode)

Can be used simultaneously.

Pulse outputs

Can be used simultaneously.

Quick-response inputs

Can be used simultaneously.

Input time constant

Can be used simultaneously.

Clock

Can be used simultaneously.

Procedure for Using Interval Timer Interrupts

Selecting the Mode

Select the mode.

Either one-shot mode or schedule-interrupt mode

Ladder diagram programming

STIM(69)

[ Interval timer

» Interrupt is
executed.

4

\

Ladder diagram programming Specified subroutine is executed.
—{ sTimees) !NTER\(AL TIMER SBN(92)
instruction
Start timer *
One-shot mode ¢
Scheduled-interrupt mode *
-RET 93
Read elapsed time ©9

Select either the one-shot mode or the scheduled-interrupt mode.

One-shot Mode

Normal program

Normal program

< Interrupt program

[

Interval timer interrupt

Interval timer operation

Start timer
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Ladder Diagram

Programming

Scheduled-interrupt Mode

Normal program

. Interrupt program

I

Interval timer interrupt

f

Interval timer operation

Start timer

In the scheduled-interrupt mode, the timer is reset each time the interrupt pro-
gram is called when the set time elapses, and then the interval timer operates
again.

Be careful with regard to the interrupt program’s execution time and the interval
timer’s set time. If the interrupt program’s execution time exceeds the interval
timer’s set time, scheduled interrupts cannot be executed properly.

The following table shows the instruction operations related to interrupt input
control.

Instruction Control Operation
(@)STIM(69) | Start one-shot timer Starts interval timer in one-shot mode.
Start scheduled-interrupt | Starts interval timer in
timer scheduled-interrupt mode.
Read timer PV Reads the timer PV.
Stop timer Stops timer operations.
(@)INT(89) | Mask all interrupts Prohibits all interrupts, including interrupt

inputs, interval timer interrupts,
high-speed counters, etc.

Unmask all interrupts Permits all interrupts, including interrupt
inputs, interval timer interrupts,

high-speed counters, etc.

Starting Timers
This function sets the mode (one-shot or scheduled-interrupt) and the timer’s

SV, and starts the interval timer.
One-shot Mode

(@)STIM(69)

000
Ca
Cs

Control designation (000: Start one-shot timer)
First word of timer SV
Subroutine number (4 digits BCD: 0000 to 0049)

Scheduled-interrupt Mode

— (@)STIM(69)
003 | Control designation (003: Start scheduled-interrupt timer)
Cz | First word of timer SV
Cs | Subroutine number (4 digits BCD): 0000 to 0049
Decrementing counter initial value (4 digits Hex): 0000 to 9999

Decrementing time interval (4 digits BCD; unit: 0.1 ms):
0005 to 0320 (0.5 to 32 ms)
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40

The interval from when STIM(69) is executed until the set time elapses is calcu-
lated as follows:

(Content of word C») x (Content of words Cs + 1) x 0.1 ms
(0.5 t0 319,968 ms)

When a constant is set for C2, that value will be taken as the decrementing
counter initial value, and the decrementing time interval will become 10 (1 ms).
(The SV is specified just as it is, in units of ms.)

Reading Timer PVs
This function reads interval timer PVs.

—— (@)STIM(69)

006 | Control designation (006: Read timer PV)

Co
Cs
c Number of times decrementing timer
2

is decremented (4 digits Hex)

Cot1 Decrementing time interval

2 (4 digits BCD; unit: 0.1 ms)
Time elapsed since last decrement

(4 digits BCD; unit: 0.1 ms)

Stopping Timers
This function stops the interval timer.

—— (@)STIM(69)

010 | Control designation (010: Stop timer)
000 | Fixed: 000
000 | Fixed: 000

Masking or Unmasking All Interrupts
For details on masking/unmasking all interrupts, refer to 2-1-2 Interrupt Inputs
and 7-29 Interrupt Control Instructions.
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Operation Example

One-shot Mode

Explanation

In this example, the timer is started when the execution condition (00005) turns
from OFF to ON. When the time (approx. 1 s) has elapsed, the interrupt subrou-
tine is executed one time. When the interrupt subroutine is executed, 1 is added

to DM 0000.

Elapsed time: 100 x 100 x 0.1 = 1,000 ms

Programming

ON for 1 cycle at beginning

of operation

25315
| |

00005
| |

MOV(21)

#0000

DMO0000

MOV(21)

#0100

DMO0010

MOV(21)

#0100

DMO0011

@STIM(69)

(Execution condition)

000

DMO0010

#0023

Always ON
25313
| |

SBN(92)

023

INC(38)

DMO0000

RET(93)

END(01)

Clears Increment Area (DM 0000).

Decrement counter setting
<« Count: 100 (0000 to 9999 BCD)

Count interval setting

<+ Count interval setting: 10 ms
(0005 to 0320 BCD)

Starts interval timer in one-shot mode.

Executes interrupt one time
only when time elapses.
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Scheduled-interrupt Mode

Explanation
In this example, the timer is started when the execution condition (00005) turns

from OFF to ON. Then the interrupt subroutine is executed each time that the set
time (approx. 1 s) elapses. Each time the interrupt subroutine is executed, 1 is
added to DM 0000.

Elapsed time: 100 x 100 x 0.1 = 1,000 ms
Programming

ON for 1 cycle at beginning
of operation
25315
| | MOV(21) Clears Increment Area (DM 0000).

#0000
DMO0000

MOV(21) Decrement counter setting

#0100 | « Count: 100 (0000 to 9999 BCD)
DMO010

MOV(21) Count interval setting

#0100 <+ Count interval setting: 10 ms (0005 to 0320 BCD)
DMO0011

00005

| ] @STIM(69) | Starts interval timer in scheduled-interrupt mode.
(Execution condition) 003
DMO010
#0023

SBN(92)

Always ON 023
25313
| | INC(38) Executes interrupt each time the set time elapses.

DMO0000

RET(93)

END(01)

2-1-4 Precautions on Programming Interrupts
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If words in memory are being manipulated both in the main program and in an
interrupt program, the interrupts must be masked when the words are being ma-
nipulated in the main program.

When an interrupt occurs, any instruction being executed in the main program
will be interrupted and processing data will be temporarily stored while the inter-
rupt program is being executed. When execution of the interrupt program has
been completed, the original execution status of the main program will be re-
stored and execution will be continued. Thus, if the manipulation of words in the
main program is interrupted and the same words are altered in the interrupt pro-
gram, the words altered in the interrupt program will simply be restored to the
status that was in the process of being written in the main program, effectively
canceling the result of the interrupt program. If there are instructions that should
not be interrupted during processing in the main program, disable interrupts be-
fore and after executing them.

The are two cases in which the above problem can occur: When manipulating
the contents of one word and when manipulating the contents of multiple words.
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Manipulating One Word A problem can occur in the situation shown below because processing of the
ADD instruction could be interrupted between the 1st and 3rd operands and the
MOV instruction then executed in the interrupt program.

Main Program Interrupt Program
| | ADD (30) MOV (21)
DMO0000, #0010
#0001 DMO0000
DMO0000

Flow of Processing
The processing that would occur when the ADD instruction above is interrupted
is illustrated below.

{ DM0000
| Contents of DM 0000 read (1234) |l - - — - - - - - — 1234

| BCD add executed (1234 + 1=1235) | ' '

+ + Interrupt generated
Processing interrupted

[
| v MOV executed ‘ ‘

ADD Data temporarily buffered [ #0010 moved to DM 0000 - — »| oot0

instruction | © Add result (1235)
! | Interrupt program ended | ! !

vy | |
| |
Add result (1235) written | - - - - - - > 1235

Processing is interrupted before the result of the add operation can be written to
DM 0000 and the result is buffered. The interrupt program writes #0010 to
DM 0000, but this is immediately overwritten by the result of the add (1235) as
soon as execution of the interrupt program has been completed. In other words,
the result of the interrupt program have been consequently nullified.

Solution

The INT instruction can be used to enable and disable interrupts before and after
the add operation as shown below.

Main program

| INT (89)

100
000
000

Interrupts disabled.

ADD (30)
DMO0000
#0001
DMO0000

INT (89)
200
000
000

Interrupts enabled.
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Manipulating Multiple A problem can occur in the situation shown below because processing of the
Words BSET instruction could be interrupted before all of the data for BSET has been
written and the CMP instruction then executed in the interrupt program.
Main Program Interrupt Program
| ——BEST (71) | CMP (20)
#1234 DM0000
DM0000 DM0010
DMO0010 25506 (=)
—®

Flow of Processing
The processing that would occur when the BSET instruction above is interrupted
is illustrated below.

+ DM0000 DMO0001 DMO0002 o DMO0010 A
#1234 transferred o DM 0000 |- — — — — — — — — — — — — — — — »{ 1234 | o03E | os02 |
#1234 transferred to DM 0001 |— — — — — — — — — — — — — — — — — — — — | 1234

I
+ |

Interrupt generated |

Processing interrupted |

|

I

|

L
DM 0000 read. - — _

Processing DM 0010 read. -+ - -7 - = === = - — — — [ ABCD
for CMP DM 0000 and DM 0010 compared w w ! ! ‘ !
| |
Comparison result output F- - - -—-=-"'"-=—=—FF—-=-5-=---- | OFF1
BSET : : ‘ ! ! i i
instruction ! ! ‘ \ | ! !
Interrupt program ended i i | , I ! !
I I ! ! ! ' ‘
I | I ! !
v S
| | ! | i ,
v | | 0502 ! ! ‘
[ #1234 transferred to DM 0002 |~ = = = = = = = = = = = = = — = — < — — '~ — »| 1234 [ aBcop | :
| . . X . . .
[ #1234 transferred 0 DM 0010 |- — — — — — — — — — — — — — — — — — [ 1234 [-123¢ 1238 - — %] 123402 | o |

Processing is interrupted before #1234 can be written to DM 0010. Bit A in the
interrupt program is thus turned OFF and will remain OFF when execution of the
main program is resumed even though the contents of DM 0000 and DM 0010
will be the same as soon as the main program is resumed, i.e., the result of the
comparison is not correct

Solution

The INT instruction can be used to enable and disable interrupts before and after
the BSET instruction as shown below.

Main program

— INT (89)

1001 nterru pts
000/ disabled.
000

BEST (71)
#1234
DM0000
DM0010

INT (89)
200
000
000

Interrupts
enabled.

44



CPM2A/CPM2C High-speed Counters

Section 2-2

2-2 CPM2A/CPM2C High-speed Counters

Types of High-speed

Counters

High-speed
counters

Note

Note

CPM2A CPU Units and most CPM2C CPU Units have five points for high-speed
counters: One point for a high-speed counter with a maximum response fre-
quency of 20 kHz, and four points for interrupt inputs (counter mode).

CPM2C CPU Units with 10 1/O points have four points for high-speed counters:
One point for a high-speed counter with a maximum response frequency of
20 kHz, and three points for interrupt inputs (counter mode).

No interrupts ‘

—{ High-speed counter
Target value com-

1 point parison interrupts
Count check
|nterrupts Range comparison

interrupts

Interrupt inputs
(counter mode)

No interrupts

4 points
(2 points in CPM2C CPU

Units with 10 I/O points
and CPM2C-S CPU Units)

Count-up
interrupts

The CPM2A/CPM2C provides both a built-in high-speed counter and built-in in-
terrupt inputs.

High-speed Counter

The built-in high-speed counter is a counter based on inputs to the CPU Unit’s
built-in points 00000 to 00002. The high-speed counter itself has one point, and
it can provide either an incrementing/decrementing or just an incrementing
count depending on the mode setting.

Input No. Response Input mode (count value) Control method
(See note.) | frequency
00000 5 kHz Differential phase input mode | Target value
00001 (-8388608 to 8388607) comparison interrupts
00002 20 kHz Pulse + direction input Range comparison

mode(-8388608 to 8388607)

Up/down pulse input mode
(-8388608 to 8388607)

Increment mode
(0 to 16777215)

interrupts

Input points not used for counter inputs can be used as ordinary inputs.

Interrupt Inputs (Counter Mode)

Interrupt inputs (counter mode) are counters based on inputs to the CPU Unit's
built-in points 00003 to 00006 (00003 to 00004 in CPM2C CPU Units with 10 1/O
points and in CPM2C-S CPU Units). These counters have four points, and they
can provide either an incrementing or decrementing count depending on the
mode setting. Since this function utilizes interrupt inputs for counting, it is not
possible to use the same inputs for other interrupt inputs.

Input No. Response Input mode (count value) Control method
(See note.) | frequency
00003 2 kHz Incrementing counter Count-up interrupts
00005 Decrementing counter
00006 (0000 to FFFF)

1. Input points not used for counter inputs can be used as ordinary inputs.
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2. Input points 00005 and 00006 do not exist in CPM2C CPU Units with 10 I1/O
points and CPM2C-S CPU Units.

High-speed Counter Interrupts

46

Target values in incrementing

direction

Target values in decrementing

Interrupts by High-speed Counter (Count-check Interrupts)

Target Value Comparison Interrupts

The current count is compared to each target value in the order that they are reg-
istered in the table. When the count is the same as the current target value, an
interrupt subroutine is executed. Up to 16 target values and interrupt subrou-
tines can be registered in the table in either the incrementing or decrementing
direction.

Current count

1

direction
Match with target value Match with target value > Time
during incrementing count during decrementing count
Interrupt processing can be executed when the current count matches a target value in
either the incrementing or decrementing direction.
Range Comparison Interrupts
A range comparison table contains up to eight ranges which are each defined by
a lower limit and an upper limit, as well as their corresponding subroutine num-
bers. The corresponding subroutine is called and executed when the current
count (the counter PV) falls within a given range.
Counter PV
i
Upper limit1
Lower limit1
Upper limit2
Lower [imit2 7

Range com- Range com- Range com- Range com-
parison condi- parison condi-  parison condi-  parison condi-
tion 2 satisfied. tion 1 satisfied. tion 1 satisfied. tion 2 satisfied.

Interrupt processing can be executed when a range comparison condition is satisfied.
Furthermore, when the counter PV is within a range between an upper limit and a lower
limit, the corresponding bits (from 0 to 7) in AR 11 will turn ON.

Count-up Interrupts by Interrupt Inputs (Counter Mode)

An interrupt subroutine is executed each time the condition is satisfied that the
counter PV equals the counter SV (in incrementing mode) or 0 (in decrementing
mode).
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2-2-1 Using High-speed Counters

The CPM2A/CPM2C’s CPU Unit has one built-in channel for a high-speed
counter that can count inputs at a maximum of 20 kHz. Using this in conjunction
with the interrupt function enables target value comparison control or range
comparison control to be executed without deviating from the cycle time.

counterimpus —) L LI LI LI ___

S R

° f_i‘ Reset input
S 9o
S O3
g 88
Sensor % Rotary encoder
=
o) o) o o L__S_ﬁ‘7 \_ﬁ
O | O O] O
COM] 01 | 03 | 05 ]
00 [ 02 [ o4 [ o6 |
OCH

Item Input mode
Differential phase | Pulse + direction Up/down input Increment
Input 00000 Phase-A inputs Pulse inputs CW inputs Pulse inputs
number 00001 Phase-B inputs Direction inputs CCW inputs See note 1.
00002 Phase-Z inputs (Reset inputs) (See note 1.)
Input method Differential phase | Phase inputs Phase inputs Phase inputs
inputs (4X)
Response frequency 5 kHz 20 kHz 20 kHz 20 kHz
Count value —8388608 to 8388607 0to 16777215
Counter PV storage destination Words SR 248 (rightmost digit) and SR 249 (leftmost digit)
(See note 2.)
Interrupts Target value Up to 16 target values and interrupt subroutine numbers can be registered in either

comparison

the incrementing or decrementing direction.

Range comparison

Up to eight ranges (with upper and lower limits) and subroutine numbers can be
registered.

Counter reset method

Phase-Z signal + software reset: Counter is reset when IR 00002 turns ON while
SR 25200 is ON.

Software reset: Counter is reset when SR 25200 turns ON.

Note

1. Input points not used for counter inputs can be used as ordinary inputs.

2. When not used for the counter PV storage destination, these words can be
used as ordinary IR words.

3. SR 25200 is read once each cycle. Up to one cycle may be required for a
reset to occur on the leading edge of phase Z.

The following table shows the relationships between the high-speed counter
and the CPM2A/CPM2C’s other functions.

47



CPM2A/CPM2C High-speed Counters

Section 2-2

Function Interval timer interrupts

Synchronized pulse control

Cannot be used simultaneously.

Interrupt inputs

Can be used simultaneously.

Interval timer interrupts

Can be used simultaneously.

High-speed counters

Interrupt inputs (counter mode)

Can be used simultaneously.

Pulse outputs

Can be used simultaneously.

Quick-response inputs

Can be used simultaneously.

Input time constant

See note.

Clock

Can be used simultaneously.

Note When inputs 00000 to 00002 are set for use as a high-speed counter, the input
time constants for the relevant inputs are disabled. The input time constants re-
main in effect, however, for the values for refreshing the relevant input relay

area.

Operation Example

Select the input mode and reset
method.

|

Select the interrupts to be used.

Wire the inputs.

PC Setup (DM 6642)

Create a ladder diagram program.

48

Input mode: Differential phase input, pulse + direction input, up/down input,
or increment

Reset method: Phase-Z + software reset, or software reset

No interrupts (Read high-speed counter PV, or read range comparison results)
Target value comparison interrupts
Range comparison interrupts

Input numbers: 00000, 00001, 00002

High-speed counter setting

Input mode: Differential phase input, pulse + direction input, up/down input,
or increment

Reset method: Phase-Z + software reset, or software reset

CTBL(63): Register comparison table, start comparison
INI(61): Change PV, start comparison

PRV(62): Read high-speed counter PV, read high-speed counter comparison
status, read range comparison results

SBN(92) and RET(93): Create interrupt subroutine program
(when count-check interrupts are used)
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| High-speed I < PC Setup
counter function .
et o DM 6642, bits 08 to 15
/ N
00000 -
Count-check interrupt
Encoder 00001 Input mode * generated.
inputs 00002 Differential phase input
Pulse + direction input Ladder diagram program
. Specified subroutine executed
Up/down input (when count-check interrupts are
. —1{ CTBL(63) REGISTER COMPARI- used).
Increment input SON TABLE instruction
Register comparison SBN(92)
* table
Start comparison .
PC Setup N
DM 6642, bits MODE CONTROL °
00 to 03 —1INI(61) | instruction RET(93)
Change PV
Start/stop
comparison
l Every scan l Each time
HIGH-SPEED COUNTER  Range comparison
Counter PV —|PRV(62)]  py READ instruction results

Read PV
Read comparison status

Read range comparison results

AR 1100 to AR 1107

Selecting the Input Mode and Reset Method

Input Mode

Select the input mode for the high-speed counter according to the signal type.

Differential Phase

Input Mode

In the differential phase input mode, the count is incremented or decremented
according to two differential phase signals with a multiplication of 4 (phase A and

phase B).

Maximum frequency: 5 kHz

Phase A

Phase B

ON

w1 ML MAMAF

N | | e e | e | pm

OFFHHHHH
vhededadivdivdvdedy

Count 1234567876543210-1-2

1,000
Nms — Frequency = ——
N

x4
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Pulse + Direction Input Mode

In the pulse + direction input mode, pulse signals and direction signals are input,
and the count is incremented or decremented according to the direction signal
status.

Maximum frequency: 20 kHz

ON
e AAMAAMN
OFF | \ \ | | |
ON | | | | | |
Direction : : : | ; ; ;
inputs OFF | | | | | |
v v v v v v
Count 1 2 3 2 1 0
1,000

Nms — Frequency = ——

Up/Down Pulse Input Mode
In the up/down pulse input mode, CW signals (up pulses) and CCW signals
(down pulses) are input, and the count is incremented or decremented accord-

ingly.
Maximum frequency: 20 kHz

ON
CW inputs

OFF — | \
I I I
ON [ [ [
CCW inputs [ [ [
Il Il |
OFF
v v v v
Count 1 2 3 2 1
| | |
Incremented Decremented
1,000
Nms — Frequency = N

Increment Mode
In the increment mode, pulse signals are input and the count is incremented with
each pulse. IR 00001 can be used as an ordinary input.

Maximum frequency: 20 kHz

plinininln

OFF | | I |

1,000
Nms — Frequency = ——

N

When the differential phase input mode is used, the inputs must be 4X differen-
tial phase inputs. When an encoder is connected in this mode, the number of
counts per revolution will be four times the encoder resolution. When selecting
an encoder take into account the relationship with the number of counts that are
possible.
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Count Values

The range of numbers counted by the high-speed counter are in linear mode
only. If the count is outside of the permissible range, an overflow or underflow will
result. The PV will become OFFFFFFF if an overflow occurs, or FFFFFFFF if an
underflow occurs, and the comparison will be stopped.

Differential phase input -8388608 0 8388607
mode | | |
Pulse + direction input - —
mode Underflow (FFFFFFFF) Overflow (OFFFFFFF)
Up/down pulse input
mode
Increment mode 0 16777215

| |

Overflow (OFFFFFFF)

To restart the count following an overflow or underflow, reset the PV. (The PV is
automatically reset whenever operation is started or stopped.)

Reset Method

Either of the following two methods can be selected for resetting the counter PV
to 0.

Phase-Z Signal (Reset Input) + Software Reset

The PV is reset when a phase-Z signal (i.e., a reset input) turns ON while the
High-speed Counter Reset Flag (25200) is ON.

R 1 scan
{( [ [
ﬁ : — ﬁ i
Phase Z =T [ i -
25200 —— h A S IO BN N
Reset Reset Not reset Reset Not reset

Software Reset
The PV is reset when the High-speed Counter Reset Flag (25200) turns ON.

-—— > 1 scan

Reset Not reset  Not reset Not reset

The High-speed Counter Reset Flag (25200) is refreshed with every scan, so it
must remain ON for at least one cycle time to be certain it is read.

Even when the PV is reset, the comparison table registration status, the compar-
ison execution status, and the range comparison results are all retained just as
they were before the PV reset. (If a comparison was underway prior to the PV
reset, that comparison will be continued with no change following the reset.)

Following the reset, the High-speed Counter Reset Flag (25200) must be turned
OFF in order to be able to execute the next reset. To be certain that it is turned
OFF, it must be remain OFF for at least one cycle time.

Selecting the Interrupts to be Used

High-speed Counter

Interrupts

High-speed counter interrupts use a comparison table and perform a count
check by either of the methods described below (i.e., target value comparison or
range comparison). If the conditions are satisfied, then an interrupt is generated.
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For details regarding interrupt priorities, refer to Order of Priority for Interrupts
under 2-1 Interrupts.

If an interrupt is generated during execution of one of the high-speed counter
control instructions, i.e., CTBL(63), INI(61), or PRV(62), these instructions will
not be executed within the interrupt program.

Target Value Comparison Interrupts

Up to 16 combinations of comparison conditions (target value and count direc-
tion) and interrupt subroutine numbers can be registered in the comparison
table. The specified subroutine is executed when the counter PV matches a tar-
get value in the comparison table.

Comparison table

Target value: 5,000
Count direction: Incre-
ment

Subroutine number: 10

Target value: 1,000
Count direction: Incre-
ment

Subroutine number: 8

Target value: 3,000
Count direction: Decre-
ment

Subroutine number: 9

I'}’V
50004 — — — — — — — —
Increment |
direction/” Decrement
direction
3000+ —————-/f—— - - = =
! I
! I
I
10009 = gfincrement | |
| direction | I
0 I I I > Ti
™ Time
v |Interrupt| * |Interrupt| *
Subroutine 8 Subroutine 10 Subroutine 9
executed executed executed

The relationship between the target value comparison count check and the com-
parison table is different for the CPM1/CPM1A. Refer to the individual manuals
for details.

It is not possible to specify more than one comparison direction condition for the
same target value in the comparison table.

Either target value comparison or range comparison can be used for high-speed
counter interrupts.

Range Comparison Interrupts

Up to eight combinations of comparison conditions (upper limit and lower limit)
and interrupt subroutine numbers can be registered in the comparison table.
The specified subroutine is executed once when the counter PV is greater than
or equal to the lower limit and less than or equal to the upper limit in the compari-
son table.

Comparison table

Lower limit: 1,000
Upper limit: 4,000
Subroutine number: 10

Lower limit: 3,000
Upper limit: 5,000
Subroutine number: 9

PV
A
50004 —————-——-——- S/~ ————
40004 -——--—-—/—————-- =
30001 — — — - — .
I
I o
10004 - | : :
| I [
0 ' I - » Time
|
v v |Imerrupt| |Interrupt|* v |Interrupt|
Subroutine 10 Subroutine 9 Subroutine 9 Subroutine 10

executed executed executed executed
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If two or more comparison conditions are satisfied simultaneously (in the same
cycle), the interrupt for the condition closest to the beginning of the comparison
table will be executed.

Either target value comparison or range comparison can be used for high-speed
counter interrupts.

If an interrupt is generated during execution of one of the high-speed counter
control instructions, i.e., CTBL(63), INI(61), or PRV(62), these instructions will
not be executed within the interrupt program.

If an interrupt is generated while an instruction controlling the high-speed count-
er is being executed in the normal program area, the CTBL(63), INI(61), and
PRV(62), instructions will not be executed within the interrupt program. This situ-
ation can be avoided by means of the following programming.

Method 1 Method 2
Prohibit interrupts in the In the normal program area,
normal program area while re-execute the instruction
executing the instruction. that could not be executed.
Normal program area Interrupt program area
— | T INT(89) T preg prprog
100 — ] PRV(62) i — 1 SBN(©2) 000 |
000 000
L 000 002 25313
L INI@B1) ] L DM0000 - — CTBL(63)
000 LRO000 000
000 - - 000
L 000 — CTBL(gg)O DM0000
L7 INT(89) 7] 000 25503
200 L DMO0000 _ LR0000
000
L o00 RSET LR0000 |

Interrupt processing subroutines are defined by SBN(92) and RET(93), just like
ordinary subroutines.

An SBS UNDEFD error will be generated during the program check while an in-
terrupt processing subroutine is being defined, but execution will be normal.
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Wiring Inputs Wire the inputs as shown in the following illustrations, according to the input
mode and the reset method.

CPM2A Inputs

Differential Phase Input Mode Up/Down Pulse Input Mode
< 00000: Phase-A input 00000: CW input
00001: Phase-B input o 00001: CCW input
== (00002: Phase-Z input == 00002: Reset input
OO ]| O O|lO ] O
O | O @) O] O O
[com| o1 | o3 [com] o1 | o3
00 | 02 | oo | 02 |
OCH OCH
Pulse + Direction Input Mode Increment Mode
s 00000: Pulse input smmmneess (00000: Pulse input

<= 00001: Direction input . .
== 00002: Reset input .« 00002: Reset input
ol O| O O 0| ©
O | 0O ) O] O @)
[com| o1 | o3 [com| o1 | o3
o0 | 02 | o0 [ 02 |
OCH OCH

CPM2C Inputs

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Differential Phase Input Mode

5 a
7] (See above note.) 12| 12]
6] LU
2 1] [1o]
- o] [0
|3 s 00002: Phase-Z input —3— —3—
2 === 00001: Phase-B input - —
[ fresemse 00000: Phase-A input 61 18]
= 5] [5

4| [a

? T*W”“WOOOOZ: Phase-Z input

7 T%W\M 00001: Phase-B input

1_ TWWWOOOOO: Phase-A input
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Up/Down Pulse Input Mode

Input terminals Input connector

(See above note.)

s (00002: Reset input
posssesse - 00001: CCW input

= 00000: CW input

BNEINEIEIN

wssss 00002: Reset input
s (00001: CCW input
s 00000: CW input

2[v][e]s]ofo]~[e]eo[a][2]S]w
v][els]olo|S[=]e|a5[2]S]>

Pulse + Direction Input Mode

B A
S (See above note.) E E
[ 7] 1| 1
6] 10] [10]
5] 9] |9
4 8] [g]
3 e 00002: Reset input 7 7
2 ===_00001: Direction input 6 6
_1_ = 00000: Pulse input _5_ i
4 4
T ? 00002: Reset input
7 —Z_WWWOOOM: Direction input
i z =++00000: Pulse input
Increment Mode
B A
- (See above note.) E .‘i;
7 1] [11]
© 0] [io
S 91 19
i 8 8
3 e 00002: Reset input 7 7
2 6| [6]
|1 === 00000: Pulse input '5'" _5—
4] |4]
—3— 3 e 00002: Reset input
2| [2
_1_ l 00000: Pulse input

When phase-Z and reset inputs are not used, 00002 can be used as an ordinary
input.
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PC Setup
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Set the PC Setup areas related to the high-speed counter as follows:

High-speed counter usage

DM 6642, bits 08 to 15

Input mode

DM 6642, bits 00 to 03

|

Reset method

(Use/not use 00002 as ordinary input)

DM 6642, bits 04 to 07

Word

Bits

Function Setting

DM 6642

00to 03 High-speed counter input mode setting 0,1,2,0r4

0: Differential phase input 5 kHz
1: Pulse + direction input 20 kHz

2: Up/down input
4: Increment

20 kHz
20 kHz

04 to 07 High-speed counter reset method setting Oor1
0: Phase-Z signal + software reset

1: Software reset

08to 15 High-speed counter usage setting 01

00: Do not use.

01: Use as high-speed counter

02: Use as pulse synchronization control
(10 Hz to 500 Hz)

03: Use as pulse synchronization control
(20 Hz to 1 kHz)

04: Use as pulse synchronization control
(300 Hz to 20 kHz)

The new settings for the System Setup go into effect when operation begins
(when PROGRAM mode is changed to MONITOR or RUN mode), or when the
CPM2A/CPM2C’s power is turned ON.
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Ladder Diagram

Programming

The following table shows the instructions related to high-speed counter control.

Instruction Control

Operation

(@)CTBL(63) | Register target value
comparison table

Registers target value comparison table.

Register range
comparison table

Registers range comparison table.

Register target value
comparison table and
start comparison

Registers target value comparison table
and starts comparison.

Register range
comparison table and
start comparison

Registers range comparison table and
starts comparison.

(@)INI(61) Start comparison

Starts comparison with registered
comparison table.

Stop comparison

Stops comparison.

Change PV

Changes the high-speed counter PV.

(@)PRV(62) | Read PV

Reads the high-speed counter PV.

Read status

Reads the high-speed counter status.

Read range comparison
result

Reads range comparison result.

(@)INT(89) Mask all interrupts

Prohibits all interrupts, including interrupt
inputs, interval timer interrupts,
high-speed counters, etc.

Unmask all interrupts

Permits all interrupts, including interrupt
inputs, interval timer interrupts,
high-speed counters, etc.

The following table shows the data areas related to high-speed counter control.

Word Bits Name Contents
248 00to 15 High-speed counter PV Reads high-speed counter
249 00 to 15
252 00 High-speed counter reset When this bit turns ON, a

software reset is triggered
for the high-speed counter.

AR11 00 to 07 High-speed counter range ON: Condition satisfied
comparison results OFF: Condition not satisfied
08 High-speed counter ON: Comparison in progress
comparison OFF: Comparison stopped
09 High-speed counter PV ON: Overflow/underflow
overflow/underflow OFF: Normal

Register Target Value Comparison Table

Register Target Value Comparison Table and Start Comparison

These functions register a comparison table to the CPM2A/CPM2C for the pur-
pose of count checking in target value comparison. It is also possible to start the

comparison along with the registration.

Register Target Value Comparison Table

— (@)CTBL(63)

00

o

7]

Port specifier (000: High-speed counter)
002 | Mode designation (002: Register target value comparison table only)
Beginning word of comparison table
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Register Target Value Comparison Table and Start Comparison

—1 (@)CTBL(63)

Port specifier (000: High-speed counter)

Mode designation (000: Register target value comparison table
and start comparison)

000

000

Beginning word of comparison table

Target Value Comparison Table

S Number of comparisons Number of comparisons
g —|—‘| Target value 1 (rightmost) | —— 0001 to 0016 BCD
——————— ) ) Target value (rightmost, leftmost)
S+2 | Target vatue 1 gettmost Comparison 1 setting Register the counter value to be compared.
S_|_3 Subroutine number The leftmost digit shows the sign (+/-).
Differential phase input mode
S+4 | Targetvalve 2 (rightmost) | Pulse + direction input mode
S—|—5 Target value 2 (leftmost) Comparison 2 setting Up/down pulse input mode
When incrementing: F8388607 to 08388607
S _|_6 Subroutine number When decrementing: F8388608 to 08388606
Increment mode
. 00000001 to 16777215
. I | The range that can be specified depends on the mode
. | | when target comparison interrupts are specified.

Subroutine number

Register the direction of comparison and the subroutine
number to be executed when there is a match.

The leftmost digit shows the direction (increment/decrement).
Increment direction: 0000 to 0049

Decrement direction: FOOO0 to FO49

It is not possible to specify more than one comparison direction condition for the
same target value in the comparison table.

Once a comparison table has been registered, it will be saved in the CPM2A/
CPM2C as long as no other comparison table is registered and the mode is not
changed to PROGRAM mode (and as long as the power is not turned OFF).

Register Range Comparison Table

Register Range Comparison Table and Start Comparison

These functions register a comparison table to the CPM2A/CPM2C for the pur-
pose of count checking in range comparison. It is also possible to start the com-
parison along with the registration.

Register Range Comparison Table

—1 (@)CTBL(63)

000 | Port specifier (000: High-speed counter)
003 | Mode designation (003: Register range comparison table only)
Beginning word of comparison table

]

Register Range Comparison Table and Start Comparison

— (@)CTBL(63)

o000 | Port specifier (000: High-speed counter)

Mode designation (001: Register range comparison table
and start comparison)

S| Beginning word of comparison table

001
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Range Comparison Table

S Lower limit 1 (rightmost) Eight range comparison conditions consisting of upper
and lower limits and subroutine numbers must be set.

S —|— 1 Lower limit 1 (leftmost)

Range comparison  ypper and lower limits (rightmost, leftmost)

Upper limit 1 (rightmost) condition 1
S +2 _______ Register the upper and lower limits.
S_|_3 Upper limit 1 (leftmost) The leftmost digit shows the sign (+/-).
S‘|—4 Subroutine number leferentla.l ph.ase.mput mode
Pulse + direction input mode
S—|—5 Up/down pulse input mode
| | F8388608 to 08388607
S ‘|‘6 1 | Increment mode
. 00000000 to 16777215
Subroutine number
. Lower limit 8 (rightmost) Register the subroutine number to be executed when
- - - — = — 7 the range comparison condition is satisfied.
- Lower limit 8 (leftmost)
- . 0000 to 0049
. Range comparison

Upper limit 8 (rightmost)

condition 8 If the set values do not reach 8, set FFFF.

. Upper limit 8 (leftmost)

Subroutine number —

If two or more comparison conditions are satisfied simultaneously (in the same
cycle), the interrupt for the condition closest to the beginning of the comparison
table will be executed.

Once a comparison table has been registered, it will be saved in the CPM2A/
CPM2C as long as no other comparison table is registered and the mode is not
changed to PROGRAM mode (and as long as the power is not turned OFF).

Start/Stop Comparison
The comparison can be started or stopped according to the table that has al-
ready been registered to the CPM2A/CPM2C by CTBL(63).

Start Comparison

— (@)INI(61)

000 | Port specifier (000: High-speed counter)
000 | Control designation (000: Start comparison)
000 | Fixed: 000

Stop Comparison

— (@)INI(61)

000 | Port specifier (000: High-speed counter)
001 | Control designation (001: Stop comparison)

000 | Fixed: 000
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60

Change PV
This function changes the high-speed counter PV.

— (@)INI(61)
000 | Port specifier (000: High-speed counter)
002 [ Control designation (002: Change PV)
Cz2 | Beginning word of PV data to change
Rightmost 4 digits PV data to change (Rightmost and leftmost)
Cotd Leftmost 4 digits Register the PV data to be changed.
2

The leftmost digit shows the sign (+/-).

Differential phase input mode
Pulse + direction input mode

Up/down pulse input mode
F8388608 to 08388607

Increment mode
00000000 to 16777215

No interrupt will occur during a target value comparison even if the target value
registered in the comparison table is changed by INI(61).

Read PV
This function reads the high-speed counter PV.

Using an Instruction

(@)PRV(62)

o000 | Port specifier (000: High-speed counter)
002 | Control designation (000: Read PV)
C, | Beginning word for storing PV

E Rightmost 4 digits PV (Rightmost and leftmost)
The read PV will be stored here.

D+1 Leftmost 4 digits The leftmost digit shows the sign (+/-).

Differential phase input mode
Pulse + direction input mode

Up/down pulse input mode
F8388608 to 08388607

Increment mode
00000000 to 16777215

Using Data Areas
The high-speed counter PV is stored in words 248 and 249 as shown below.

SR 248 PV (Rightmost word)

SR 249 PV (Leftmost word)

Words 248 and 249 are refreshed with every scan, so there may be a discrepan-
cy from the exact PV at any given time.

When the high-speed counter is not used, words 248 and 249 can be used as
work words.

When the PV is read by executing PRV(62), words 248 and 249 are refreshed
with the same timing.
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Read Status
This function reads the high-speed counter status, such as whether a compari-

son operation is in progress or whether an overflow or underflow has occurred.
Using an Instruction

—1 (@)PRV(62)

ooo | Port specifier (000: High-speed counter)
Control designation (001: Read status)

00

=

]

Word for storing status

15 02 01 00

D q{
Overflow/underflow Comparison

0: Normal 0: Stopped
1: Overflow/underflow 1: In progress

Using Data Areas
The status is stored in AR 1108 and AR 1109 as shown below.

15 09 08 00
ART1 W
Overflow/underflow Comparison
0: Normal 0: Stopped
1: Overflow/underflow 1: In progress

AR 1108 and AR 1109 are refreshed with every scan, so there may be a discrep-
ancy from the exact status at any given time.

When the status is read by executing PRV(62), AR 1108 and AR 1109 are re-
freshed with the same timing.

Read Range Comparison Result
This function reads the result of a range comparison showing whether or not the

PV is within a range.
Using an Instruction

—— (@)PRV(62)

000 | Port specifier (000: High-speed counter)
002 | Control designation (002: Read range comparison result)
Beginning word for storing range comparison result

w]

7 00

15 0
D N [ LTI T 1]

Match with 1st condition (0: No match; 1: Match)
Match with 2nd condition (0: No match; 1: Match)
Match with 3rd condition (0: No match; 1: Match)
Match with 4th condition (0: No match; 1: Match)
Match with 5th condition (0: No match; 1: Match)
Match with 6th condition (0: No match; 1: Match)
Match with 7th condition (0: No match; 1: Match)
Match with 8th condition (0: No match; 1: Match) ——

Using Data Areas
The range comparison result is stored in AR 1100 through AR 1107, as shown

below.
7 00

15 0
AR N [ [T T I T 1]

Match with 1st condition (0: No match; 1: Match)
Match with 2nd condition (0: No match; 1: Match)
Match with 3rd condition (0: No match; 1: Match)
Match with 4th condition (0: No match; 1: Match)
Match with 5th condition (0: No match; 1: Match)
Match with 6th condition (0: No match; 1: Match)
Match with 7th condition (0: No match; 1: Match)
Match with 8th condition (0: No match; 1: Match) —
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Application Examples

Target Value Comparison

62

AR 1100 through AR 1107 are refreshed with every scan, so there may be a dis-
crepancy from the exact PV range comparison result at any given time.

When the range comparison result is read by executing PRV(62), AR 1100
through AR 1107 are refreshed with the same timing.
Mask/Unmask All Interrupts

For details regarding masking and unmasking all interrupts, refer to 2-1-2 Inter-
rupt Inputs.

Explanation

In this example, specified interrupt subroutines are executed by matching the
high-speed counter’s PV with five values set as a target value comparison table.
With each interrupt, the data in DM 0000 to DM 0004 is incremented by one.

Wiring (CPM2A)

Orange 5
E6B2-CWZ6C

Rotary Encoder White

% Blue

Brown

coM| 01 | 03
oo | 02 |
0CH
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Wiring (CPM2C)

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Input terminals

- Blue

oM 1 gBU

L : %‘“\ Rotary encoder
_6. Brown ]

B -

4 Py

(3|02 Omenge” S/

7 00001 White & s*

0000 Black ./

B A
(See above note.) E E

11 [

19' E COM Blue

9 9

? ? Rotary encoder

T T Brown

6] |6

5] [s]

4 4

(3] [3]

21 2}

-‘1— 00000 Black

0: Differential phase input

0: Reset by phase-Z signal + software reset

01: Use as high-speed counter
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Programming

ON for 1 cycle at beginning
of operation

25315
1 BSET (71
#0000
DMO0000]
DM0004
CTBL(63) Register target value comparison table and begin comparison
000| «— High-speed counter
000} — Register target value comparison table and begin comparison
DMO0100} — Beginning word of comparison table
] DMO100 |0 0| 0| 5] Number of comparisons: 5
SBN (92)040
Always ON = DM0101 1070/ 0]0, Target value: = )
25313 DMO0102 |00 0] 1] _f 00010000 Comparison 1
5I3| C . 2 DMO0103 0 0 4 9 Increment, subroutine 049 —
M INC (38) omparison DM0104 _3 .0..0_ 0_ Target value:
DMO0000 DM0105 |0[0] 0|0} _| 00003000 Comparison 2
DMO0106 0 O 4 0 Increment, subroutine 040 -
DMO0107 |0]0/0]|0] Target value:
RET(©93)| _| DM0108 [0]0]0] 0] ] 00000000 Comparison 3
I DM0109 F O 1 0 Decrement, subroutine 010™
SBN (92) 041 DM0110 [310]0[0] T Targetvave: ]
Always ON pmo111 {FJol o] o] | ooooso00 Comparison 4
25313 DMO0112 F 0 411 Decrement, subroutine 041
L Comparison 4 DM0113 10]0) 0} 0] . ] :
i 'gﬁé%% P pMo114 [F 0] 0] 1] Jargel yaue: Comparison 5
pmo11s [F{o[4]8 -
Decrement, subroutine 048
RET igsil ]
SBN(92)048] |
Always ON
25313
| | INC (38) Comparison 5
DMO0002
!RET (93) I .
SBN (92)049] |
Always ON
25313 c ) 1
|} INC (38) omparison
DMO0003
}RET (93)| ]
SBN (92010} |
Always ON
25913
| INC (38 Comparison 3
DM0004
IRET(93) ]
i END(01) I
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Range Comparison
Explanation
In this example, specified interrupt subroutines are executed by matching the
high-speed counter’s PV with five range set as a range comparison table. With
each interrupt, the data in DM 0000 to DM 0004 is incremented by one.

Wiring (CPM2A)

Orange _,

E6B2-CWZ6C
Rotary Encoder ##7 White

~ Black
p—

*& Blue

Brown

cCoM|[ 01 | 03
o0 | 02 |
OCH
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Wiring (CPM2C)

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Input terminals

- Blue

oM 1 gBU

L : %‘“\ Rotary encoder
_6. Brown ]

B -

4 Py

(3|02 Omenge” S/

7 00001 White & s*

0000 Black ./

B A
(See above note.) E E

11 [

19' E COM Blue

9 9

? ? Rotary encoder

T T Brown

6] |6

5] [s]

4 4

(3] [3]

21 2}

-‘1— 00000 Black

0: Differential phase input

0: Reset by phase-Z signal + software reset

01: Use as high-speed counter
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Programming
ON for 1 cycle at beginning
of operation
25315
| BSET(71
#0000
DMO000
DMO0004
CTBL(63)| Register range comparison table and begin comparison
000 | « High-speed counter
001 Register range comparison table and begin comparison
DMO100]| Beginning word of comparison table
. DMO0100 _9 _04.0_ 0_ :I Lower limit: |
SBN (92)040 omo101 [0o]o]o] I 0% Comparison 1
Always ON oTololo]
253>1’3 DM0102 100/0 0] ] Upper limit:
I} INC (38) Comparison 1 DM0103 | 0/0]0 1| 10,000
DMO004 pM0104 |0 |0] 4| 0| Subroutine 040 4
DMO105 _7 _0__0_ 0_ ] Lower limit: T
[RET(93)]| | DM0106 |0 [0] 0|0 - 7:000 Comparison 2
DMO0107 _8 _O‘_O_ 0_ :I Upper limit:
DM0108 |O[0{O(0 8,000
BN (92)041 T Talalql
Always ON S ©2) DM0109 J010[4 |1 Subroutine 041 ™
25313 DMO0O110 _3 _04_0_ 0_ ] Iéoové%r”mit -
| INC (38) Comparison2 PMO11 JF1010J0f 1= Comparison 3
DM0003 DMO0112 [3|0] 0| 0] - ypper limit:
pmo113 |0[0]0|0 :I —3,000
RET(93)] _ omo114 |o]o] 1| o] subroutine 010
DMO0115 |810]0]0 -
_ - 1+ T 1 :] Lower limit:
SBN (92)010 DMO116 1F[0]0J0} I -8.000 Comparison 4
Always ON DM0117 |7]0] 0] 0] Uover limit
25313 omo11s [F|o]0]o ]7,%%0 '
17 |ghcn(§?)%)0 Comparison 3 gzz;z ; g g (8) Subroutine 042 _]
[T T~ 4] Lower limit:
RET(©3) | _| DM0121 1F10) 041 :I -10,000 Comparison 5
DM0122 [9]0]|0]|0
pmo123 [F|o]o]o] ]g,%‘z,%”'m":
SBN (92)042 DM0124 | F| 0| 48] suproutine 043
Alzvggy{% ON DM0125 |00 00}
A INC @3) DM0126 [0{0[0]0] _
Hi DMO0032 Comparison 4  DM0127 [0]o]0]0] Comparison 6 Not used.
DMO0128 {0 (0| 0|0
ERET(93)I ] DM0129 | F|F|F [F| -
DM0130 {0[0[0]0]
SBN 92043 — DMO0131 |0 (0|00
92 - T.T.71.7
DMO0132
Always ON 0101010 Comparison 7 Not used.
25313 DMO0133 _0__0__0_ 0_
] | INC (38) Comparison 5 DM0134 | F |F|F |F| -
DM0001 pmo135 [0 [0[0 0] -
~ET 3 DM0136 | 00|00}
— DM0137 |0(0) 00} Comparison 8 Not used.
DM0138 |0 |00 |0
DMO0139 -
ENDOT) 0[0]0f0
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2-2-2 Input Interrupts In Counter Mode

The four built-in interrupt inputs in the CPM2A/CPM2C’s CPU Unit can be used
in counter mode as inputs of up to 2 kHz. These inputs can be used as either
incrementing counters or decrementing counters, triggering an interrupt (i.e.,
executing an interrupt subroutine) when the count matches the set value.

00003
————— 00141

00005 RN
s (00006 Counter -

input

OlJ]o|]0O0 ]| O

O] O} O] O

[com| o1 | 03 | 05 |
00 | 02 | o4 | o6 |

OCH
Normal
program
n
Interrupt Subroutine
program
Input number Count Interrupt Subroutine Response
(Note 2) number | number (Note 3) frequency
00003 0 to 65535 0 000 2 kHz
00004 (0000 to FFFF) 1 001
00005 2 002
00006 3 003

Note 1. Input number 00005 and 00006 cannot be used in CPM2C CPU Units with
10 1/O points and CPM2C-S CPU Units.

2. Input numbers 00003 to 00006 can be used for any of the following func-
tions: interrupt inputs, interrupt inputs (counter mode), or quick-response in-
puts. When not being used for any of these, they can be used as ordinary
inputs.

3. Subroutine numbers 000 to 003 are the subroutine numbers for interrupt
programs started up when interrupt inputs or count-up interrupts for inter-
rupt inputs (counter mode) are generated. When not being used for this pur-
pose, they can be used as ordinary inputs.
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Although IORF(97) can be used in interrupt subroutines, you must be careful of
the interval between IORF(97) executions. If IORF(97) is executed too frequent-
ly, a fatal system error may occur (FALS 9F), stopping operation. The interval
between executions of IORF(97) should be at least 1.3 ms + total execution time
of the interrupt subroutine.

The following table shows the relationships between interrupt inputs (counter

mode) and the CPM2A/CPM2C'’s other functions.

Function

Interrupt inputs (counter mode)

Synchronized pulse control

Can be used simultaneously.

Interrupt inputs

See note 1.

Interval timer interrupts

Can be used simultaneously.

High-speed counters

Can be used simultaneously.

Interrupt inputs (counter mode)

See note 1.

Pulse outputs

Can be used simultaneously.

Quick-response inputs

See note 1.

Input time constant

See note 2.

Clock

Can be used simultaneously.

Note 1. The same input number (from 00003 to 00006) cannot be used for more
than one of the following functions: interrupt inputs, interrupt inputs (counter

mode), or quick-response inputs.

2. When inputs 00003 to 00006 are set for use as interrupt inputs (counter
mode), the input time constants for the relevant inputs are disabled. The in-
put time constants remain in effect, however, for the values for refreshing
the relevant input relay area.

Procedure for Using Interrupt Inputs in Counter Mode

Set the interrupt input number.

|

Select either incrementing or
decrementing count.

|

Wire the inputs.

Input numbers: 00003 to 00006 (00003 or 00004 for CPM2C CPU
Units with 10 I/O points and CPM2C-S CPU Units.)

PC Setup (DM 6628) 1: Use as interrupt input (interrupt input mode or counter mode)

Create a ladder diagram program. INI(61): Change counter PV
INT(89): Refresh counter SV*
PRV(62): Read counter PV

SBN(92) and RET(93): For creating interrupt subroutines.*

*Used only for count-up interrupts.
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Interrupt 0

input

1
2
3

I I
00008 — 7—‘ Interrupt input (counter mode) ‘—>
I

00004 —
00005 —

00006 —

|
|
|
|
|
|
|
|
|
|
Lo |
|

Counter (2 kHz) 1
I

L | |Counter (2 kHz) 2
I

—| |Counter (2 kHz) 3
|

Interrupt generated

1;

Ladder diagram program

¥

Specified subroutine executed.
(Used only for count-up interrupts.)

PC Setup

DM 6628

INT(89) | INTERRUPT

CONTROL
instruction

SBN(92)

Change SV (increment/
decrement)

Counter SV
Counter 0 | SR 240
Counter 1 | SR 241

Counter2 | SR 242
Counter 3| SR 243

MODE CONTROL

INI(61) instruction

Change PV

Every scan Immediately

RET(93)

Counter SV

_ PRV(GQ) HIGH-SPEED COUNTER

PV READ instruction

Counter 0 |SR 244
Counter 1 [SR 245

Read counter PV

Counter 2 |SR 246
Counter 3 |SR 247

Setting the Interrupt

Input Number

70

With interrupt inputs in counter mode, the subroutine to be executed is deter-
mined by the interrupt corresponding to the input number.

Input number Interrupt number Subroutine number
00003 0 000
00004 1 001
00005* 2 002
00006* 3 003

Note *Input numbers 00005 and 00006 cannot be used for CPM2C CPU Units with 10
I/0 points and for CPM2C-S CPU Units.

The same input number (from 00003 to 00006) cannot be used for more than
one of the following functions: interrupt inputs, interrupt inputs (counter mode),
or quick-response inputs.
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Selecting Incrementing Either an incrementing or decrementing count can be used with interrupt inputs
or Decrementing Count in counter mode.

Incrementing Counter Mode
As the set value (SV) is refreshed, the count is incremented from 0, and the inter-
rupt subroutine is executed when the present value (PV) matches the SV.

A The subroutine is executed when the count is up,
and the PV is reset to 0.

SV -~~~ - -=-==-
Incrementing Incrementing

0 ' » Time
{ [rterun] § (e
Subroutine executed. Subroutine executed.

Decrementing Counter Mode
As the set value (SV) is refreshed, the count is is decremented toward 0, and the
interrupt subroutine is executed when the present value (PV) reaches 0.

The subroutine is executed when the count is up,
and the PV is reset to the SV.

Decrementing Decrementing

0 > Time
7 (et | !
Subroutine executed. Subroutine executed.
Wiring the Inputs With the CPM2A, wire the input terminals as shown in the following illustration.

Input 00003: Input interrupt (counter mode) 0
Input 00004: Input interrupt (counter mode) 1
Input 00005: Input interrupt (counter mode) 2
Input 00006: Input interrupt (counter mode) 3

S S

OjJo| O} O

O]l O| O} O
coMm| o1 | 03 [ o5 |
00 [ 02 ] o4 Jos |
OCH

With the CPM2C, wire the input terminals as shown in the following illustration.
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Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-

tails.
7
B
EWM 00004: Input interrupt (counter mode) 1
4 [ 00003: Input interrupt (counter mode) 0
3]
7
1]
B
(See above note.) E E
11] 1]
0] [1o
9 9
8| |[8]
__7_—_ zm\\wm 00006: Input interrupt (counter mode) 3
\i imm 00005: Input interrupt (counter mode) 2
__5_ __5__““"‘*‘““”“‘ 00004: Input interrupt (counter mode) 1
(4] |4 === 00003: Input interrupt (counter mode) 0
i i Note Inputs 00006 and 00005 cannot
(2| [2] be used with CPU Units that
1 1 have only 10 I/O points.
PC Setup The following table shows the settings in the PC Setup area related to interrupt
input usage.
Word Bits Function Setting
DM 6628 |00 to 03 | Interrupt setting for | 0: Normal input 1
input 00003 1: Interrupt input
04 to 07 | Interrupt setting for | (interrupt input mode or
input 00004 counter mode)
08 to 11 !nterrupt setting for | o- Quick-response input
input 00005*
12to 15 | Interrupt setting for
input 00006*

Note *Input number 00005 and 00006 cannot be used in CPM2C CPU Units with 10
I/0O points and in CPM2C-S CPU Units.

The setting will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the CPM2A/
CPM2C.
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Ladder Diagram The following table shows the instruction operations related to interrupt input
Programming (counter mode) control.
Instruction Control Operation
(@)INT(89) | Refresh incrementing Refreshes the counter’s SV and starts the
counter SV incrementing count.
Refresh decrementing Refreshes the counter’s SV and starts the
counter SV decrementing count.

Mask all interrupts

Prohibits all interrupts, including interrupt
inputs, interval timer interrupts, high-speed
counters, etc.

Unmask all interrupts

Permits all interrupts, including interrupt
inputs, interval timer interrupts, high-speed
counters, etc.

(@)INI(61)

Change PV

Changes the counter’s PV.

(@)PRV(62)

Read PV

Reads the counter’s PV.

The functions related to input interrupts (counter mode) are executed according
to the data areas shown in the following table.

Word Bits

Name Contents

240 00to 15

SV area for input interrupt

counter mode) 0 | Stores the

241 00to 15

SV area for input interrupt

3
counter mode) 1 | counter’s set

242 00to 15

SV area for input interrupt

value (SV).
counter mode) 2

243 00to 15

SV area for input interrupt

counter mode) 3

244 00to 15

PV area for input interrupt

counter mode) 0 | Stores the

245 00to 15

PV area for input interrupt

)
counter mode) 1 counter’s

246 00to 15

PV area for input interrupt

present value
counter mode) 2 | (py),

247 00 to 15

PV area for input interrupt

P P P P P P P Py

counter mode) 3

Refresh Incrementing Counter SV / Refresh Decrementing Counter SV

These functions store the counter’s set values in data areas and refresh them by
means of INT(89). In this way, they start the count operation for interrupt inputs
(counter mode) and they permit interrupts.

Storing Set Values in Data Areas

The counter’s set values are stored in words 240, 241, 242, and 243.

SR 240 SV for interrupt input (count mode) 0: 0000 to FFFF
SR 241 SV for interrupt input (count mode) 1: 0000 to FFFF
SR 242 SV for interrupt input (count mode) 2: 0000 to FFFF
SR 243 SV for interrupt input (count mode) 3: 0000 to FFFF
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Starting the Count Operation and Permitting Interrupts

Incrementing Counter

—1 (@)INT(89)

00.

=

Interrupt control designation (004: Refresh incrementing counter SV)
Fixed: 000
Control data word

00
C

o

N

Decrementing Counter

— (@)INT(89)

00!

@

Interrupt control designation (003: Refresh decrementing counter SV)
Fixed: 000
Control data word

00
C

o

N

15 04 03 02 01 00
Cz|o:o:o:o:o:o:o:o:o:o:o:O/| RN

Specify and store 0
Specify interrupt input (counter mode
Specify interrupt input (counter mode
Specify interrupt input (counter mode
Specify interrupt input (counter mode

)3
)2
)1
)0

0: Refresh SV
1: Do not refresh SV

Note When INT(89) is executed to mask interrupts during counter operation (interrupt
control designation 000), counter operation will be stopped and the counter PV
will be reset. To use the counter again, start the counter operation again as de-
scribed above.

Change PV
This function refreshes the counter’s present value (PV).

— (@)INT(89)

o

Port specifier (100. 102, 102, 103: Interrupt inputs (counter mode) O to 3)
002 | Control designation (002: Change PV)
Cz2| Change PV data word

Change PV data

Registers the PV data to be changed.
0000 to FFFF

Read PV
This function reads the counter’s present value (PV).

Using an Instruction

— (@)PRV(62)

T

Port specifier (100. 102, 102, 103: Interrupt inputs (counter mode) 0 to 3)
000 | Control designation (000: Read PV)
Word for storing PV

|I| Read PV data

The PV that is read is stored here.
0000 to FFFF

o
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Application Example
Explanation

Wiring

Using Data Areas
The high-speed counter’s present value (PV) is stored in words SR 244 to
SR 247 as shown below.

SR 244 PV Interrupt input (counter mode) 0

SR 245 PV Interrupt input (counter mode) 1

SR 246 PV Interrupt input (counter mode) 2
SR 247 PV Interrupt input (counter mode) 3

Words SR 244 to SR 247 are refreshed with every scan, so there may be a dis-
crepancy from the exact PV at any given time.

Words SR 244 to SR 247 cannot be used as work word even when the interrupt
inputs (counter mode) are not used.

When the PV is read by executing PRV(62), words 244 to 247 are refreshed with
the same timing.

Mask/Unmask All Interrupts
For details regarding masking and unmasking all interrupts, refer to 2-1-2 Inter-
rupt Inputs.

In this example, the PV is decremented every time input 00003 is turned ON, and
DM 0000 is incremented by 1 by an interrupt subroutine every 100 times
(64 Hex) that input 00003 is turned ON.

The following diagram shows input wiring in the CPM2A.

. Input device

s

O|lO]|]0O0] O

Oo}| O OoO| O
coM| 01 | 03 | 05 |
00 | 02 ] o4 [ 06 |
0CH
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The following diagram shows input wiring in the CPM2C.

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-

tails.
(rprimeae) (o] & A
—COM ¢ (See above note) 12| |12
Rt e 1] 1]
i : ﬁé . Input device 10 10
S ol g lCOM _ 3
5] 00003 1 19| |9 peeed iW§
& 8| [8 N
3 =1 5] i
B 71 7] - 71 Input device
= 6 6 | :
= 5] [5]
3 3
12| (2]
1Y

PC Setup

0

15
oweszs | o] o] o] 1

Specifies bit 00003 as an interrupt input (counter mode). Inputs
00004 to 00006 are used as ordinary inputs.

Programming

ON for 1 cycle at beginning
of operation
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25315
|| MOV(21) | Clears Increment Area (DM 0000).
#0000
DMO0000
MOV(21) Decrement counter setting
#0064 <+ Counter SV: 64 Hex (100 times)
240 = Stores SV in word 240.
Starts counter with bit 00003 as interrupt input
INT (89) (counter mode).
003 “ Refreshes counter SV (decrement counter).
000 <+ Always 000.
#OO00E | < Specifies bit 00003. (Others are masked.)
SBN(92)
000
2o818 E ted one time when nti
| INC(38) xecuted one time when count is up.
DMO0000
RET(93)
END(01)
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2-3 CPM1/CPM1A Interrupt Functions

This section explains the settings and methods for using the CPM1/CPM1A in-
terrupt functions.

2-3-1 Types of Interrupts

Interrupt Priority

Interrupt Program
Precautions

1,2 3.

High-speed Counter
Instructions and Interrupts

The CPM1/CPM1A has three types of interrupt processing, as outlined below.

Input Interrupts
CPM1/CPM1A PCs have two or four interrupt inputs. Interrupt processing is
executed when one of these inputs is turned ON from an external source.

Interval Timer Interrupts
Interrupt processing is executed by an interval timer with a precision of 0.1 ms.

High-speed Counter Interrupts

The high-speed counter counts pulse inputs to one of CPU bits 00000 to 00002.
Interrupt processing is executed when the count reaches the set value of a built-
in high-speed counter.

When an interrupt is generated, the specified interrupt processing routine is
executed. Interrupts have the following priority ranking.

Input interrupts > Interval interrupts = High-speed counter interrupts

When an interrupt with a higher priority is received during interrupt processing,
the current processes will be stopped and the newly received interrupt will be
processed instead. After that routine has been completely executed, then pro-
cessing of the previous interrupt will be resumed.

When an interrupt with a lower or equal priority is received during interrupt pro-
cessing, then the newly received interrupt will be processed as soon as the rou-
tine currently being processed has been completely executed.

When two interrupts with equal priority are received at the same time, they are
executed in the following order:

Input interrupt 0 > Input interrupt 1 > Input interrupt 2 > Input interrupt 3

Interval interrupts > High-speed counter interrupts
Observe the following precautions when using interrupt programs:
1. A new interrupt can be defined within an interrupt program. Furthermore, an
interrupt can be cleared from within an interrupt program.

2. Another interrupt program cannot be written within an interrupt program.

3. A subroutine program cannot be written within an interrupt program. Do not
write a SUBROUTINE DEFINE instruction, SBN(92), within an interrupt pro-
gram.

4. An interrupt program cannot be written within a subroutine program. Do not
write an interrupt program between a SUBROUTINE DEFINE instruction
(SBN(92)) and a RETURN instruction (RET(93)).

Inputs used as interrupts cannot be used as regular inputs.
The following instructions cannot be executed in an interrupt subroutine when

an instruction that controls high-speed counters is being executed in the main
program:

INI(61), PRV(62), or CTBL(63)
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The following methods can be used to circumvent this limitation:

Method 1
All interrupt processing can be masked while the instruction is being executed.

: : @INT(89)
100

000

000

INI(61)

000

000

000

@INT(89)
200

000

000

Method 2
Execute the instruction again in the main program.

1,2, 3... 1. This is the program section from the main program:

@PRV(62)
000

002

DM 0000

LR 0000
]l
L]

CTBL(63)
000

000

DM 0000

RSET LR 0000

2. This is the program section from the interrupt subroutine:

|

SBN(92) 000

25313
: @CTBL(63)

000

000

DM 0000

25503
11 LR
1l 0000

Note 1. Define interrupt routines at the end of the main program with SBN(92) and
RET(93) instructions, just like regular subroutines.
2. When defining an interrupt routine, a “SBS UNDEFD” error will occur during
the program check operation, but the program will be executed normally.
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2-3-2 Input Interrupts
The 10-pt CPU Units (CPM1-10CDR-[] and CPM1A-10CDR-[]J) have two inter-
rupt inputs (00003 and 00004).

The 20-, 30-, and 40-pt CPU Units (CPM1-20CDR-[], CPM1A-20CDR-[],
CPM1-30CDR-[I(-V1), CPM1A-30CDR-[0 and CPM1A-40CDR-[]) have
four interrupt inputs (00003 to 00006).

There are two modes for input interrupts: input interrupt mode and counter

mode.
CPM1 PCs
10-pt CPU Units 20- and 30-pt CPU Units
(CPM1-10CDR-[1) (CPM1-20CDR-[J and
CPM1-30CDR-[1(-V1))
83 8388
i T
L
— PPN
@@ ®PPPRRID® @@@@@@@@@@@@@
ol-—|-—J NC o%lmlmlo:lululu!
24VDC
oaasess |
CPM1A PCs

20-, 30-, and 40-pt CPU Units .,
(CPM1A-20CDR-[],
CPM1A-30CDR-[], and
CPM1A-40CDR-[)

10-pt CPU Units
(CPM1A-10CDR-[J)

O 0] O] 0] O O O 0]
0] O O @) O 0] O O
[com] o1 [ 03 | 05 | Tcom] o1 [ o3 | 05 |
00 | 02 [ o4 | 06 | 00 | 02 [ o4 | 06 |
OCH OCH
CPU Unit Input | Interrupt Response time
number ihierrupt mode | Counter mode
CPM1-10CDR-J 00003 |00 0.3 ms max. 1 kHz
CPM1A-10CDLI-LT 00004 | 01 (Time until the
CPM1-20CDR-[J 00003 |00 interrupt
CPM1A-20CD[I- program is
00004 | 01 executed.)

CPM1-30CDR-[J(-V1)
CPM1A-30CD[J-[] | 00003 |02

CPM1A-40CDL]-[] | 00004 |03
Note If input interrupts are not used, use inputs 00003 to 00006 as regular inputs.
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Input Interrupt Settings

Interrupt Subroutines

Input Refreshing

Input Interrupt Mode

80

Inputs 00003 to 00006 must be set as interrupt inputs in DM 6628 if they are to
be used for input interrupts in the CPM1/CPM1A. Set the corresponding digit to 1
if the input is to be used as an interrupt input (input interrupt or counter mode);
set it to O if it is to be used as a regular input.

Word Setting

DM 6628 | 0: Regular input (default setting)
1: Interrupt input

2: Quick-response input

Bit 15 0
DM 6628

Setting for input 00006: Set to 1 4‘

Setting for input 00005: Set to 1
Setting for input 00004: Set to 1
Setting for input 00003: Set to 1

Interrupts from inputs 00003 to 00006 are allocated interrupt numbers 00 to 03
and call subroutines 000 to 003. If the input interrupts aren’t being used, subrou-
tines 000 to 003 can be used in regular subroutines.

Input number Interrupt number Subroutine number
00003 0 000
00004 1 001
00005 2 002
00006 3 003

If input refreshing is not used, input signal status within the interrupt routine will
not be reliable. Depending on the input time constant, the input signals might not
go ON even if input refreshing is used. This includes the status of the interrupt
input bit that activated the interrupt.

For example, IR 00000 would not be ON in interrupt routine for input interrupt 0
unless it was refreshed. In this case, use the Always ON Flag, SR 25313 in the
interrupt routine instead of IR 00000.

When an input interrupt signal is received, the main program is interrupted and
the interrupt program is executed immediately, regardless of the point in the
cycle in which the interrupt is received. The signal must be ON for 200 s or more
to be detected.

Main program Main program

Input interrupt

Interrupt program

Use the following instructions to program input interrupts using the Input Inter-
rupt Mode.

Masking/Unmasking of Interrupts
With the INT(89) instruction, set or clear input interrupt masks as required.

— (@)INT(89) Make the settings with word D bits 0 to 3, which correspond
000 to input interrupts 0 to 3.

0: Mask cleared. (Input interrupt enabled.)

1: Mask set. (Input interrupt disabled.)

000
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Counter Mode

All of the input interrupts are masked when PC operation is started. If input inter-
rupt mode is being used, be sure to enable the inputs by executing INT(89) as
shown above.

Clearing Masked Interrupts

If the bit corresponding to an input interrupt turns ON while masked, that input
interrupt will be saved in memory and will be executed as soon as the mask is
cleared. In order for that input interrupt not to be executed when the mask is
cleared, the interrupt must be cleared from memory.

Only one interrupt signal will be saved in memory for each interrupt number.

With the INT(89) instruction, clear the input interrupt from memory.

— (@)INT(89) If D bits 0 to 3, which correspond to input interrupts O to 3, are
001 set to “1,” then the input interrupts will be cleared from memory.
0: Input interrupt retained.

1: Input interrupt cleared.

000

Reading Mask Status
With the INT(89) instruction, read the input interrupt mask status.

(@)INT(89) The status of the rightmost digit of the data stored in word D (bits
002 0 to 3) show the mask status.
0: Mask cleared. (Input interrupt enabled.)

1: Mask set. (Input interrupt disabled.)

000

Program Example

When input 00003 (interrupt no. 0) goes ON, operation moves immediately to
the interrupt program with subroutine number 000. Inputs for DM 6628 have
been set to 0001.

25315 First Cycle Flag
ON for 1 cycle
1 @INT(89)
000 Mask/unmask input interrupts.
000
#000E Unmasks 00003 (interrupt input 0), masks others.
SBN(92) 000
Interrupt program
{ RET(93) |

External signal inputs are counted at high speed and an interrupt is generated
when the count reaches the set value. When an interrupt is generated, the main
program is interrupted and the interrupt program is executed. Signals up to
1 kHz can be counted.

Main program

Main program

Input interrupt

Interrupt program

U

I

Set value
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82

1,2, 3.

Note

Note

Use the following steps to program input interrupts using the Counter Mode.

1. Write the set values for counter operation to the SR words shown in the fol-
lowing table. The set values are written between 0000 and FFFF (0 to
65,535). A value of 0000 will disable the count operation until a new value is
set and step 2, below, is repeated.

Interrupt Word
Input interrupt 0 SR 240
Input interrupt 1 SR 241
Input interrupt 2 SR 242
Input interrupt 3 SR 243

The SR words used in the Counter Mode (SR 240 to SR 243) contain hexa-
decimal data, not BCD. If the Counter Mode is not used, these words can be
used as work bits.

Note These SR words are cleared at the beginning of operation, and must
be written from the program.

2. With the INT(89) instruction, refresh the Counter Mode set value and enable
interrupts.

—1 (@)INT(89) If D bits 0 to 3, which correspond to input interrupts 0 to 3,

are set to “0,” then the set value will be refreshed and inter-

rupts will be permitted.

000 0: Counter mode set value refreshed and mask cleared.
D 1: Not refreshed.

003

Be sure to set the corresponding bit to 1 if an input interrupt isn’t being con-
trolled.
The input interrupt for which the set value is refreshed will be enabled in Counter
Mode. When the counter reaches the set value, an interrupt will occur, the count-
er will be reset, and counting/interrupts will continue until the counter is stopped.

1. If the INT(89) instruction is used during counting, the present value (PV) will
return to the set value (SV). You must, therefore, use the differentiated form
of the instruction or an interrupt may never occur.

2. The set value will be set when the INT(89) instruction is executed. If inter-
rupts are already in operation, then the set value will not be changed just by
changing the content of SR 240 to SR 243, i.e., if the contents are changed,
the set value must be refreshed by executing the INT(89) instruction again.

Interrupts can be masked using the same process used with the Input Interrupt
Mode, but if the masked interrupts are cleared using the same process, the inter-
rupts will operate in Input Interrupt Mode, not Counter Mode.

Interrupt signals received for masked interrupts can also be cleared using the
same process as for the Input Interrupt Mode.

Counter PV in Counter Mode

When input interrupts are used in Counter Mode, the counter PV will be stored in
the SR word corresponding to input interrupts 0 to 3. Values are 0000 to FFFE (0
to 65,534) and will equal the counter PV minus one.

Interrupt Word
Input interrupt 0 SR 244
Input interrupt 1 SR 245
Input interrupt 2 SR 246
Input interrupt 3 SR 247

Example: The present value for an interrupt whose set value is 000A will be re-
corded as 0009 immediately after INT(89) is executed.

Even if input interrupts are not used in Counter Mode, these SR bits cannot be
used as work bits.
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Program Example

When input 00003 (interrupt no. 0) goes ON 10 times, operation moves immedi-
ately to the interrupt program with subroutine number 000. The following table
shows where the counters’ set values and present values —1 are stored. Inputs
for DM 6628 have been set to 0001.

Interrupt Word containing Word containing
SV PV-1
Input 00003 (input interrupt 0) | SR 240 SR 244
Input 00004 (input interrupt 1) | SR 241 SR 245
Input 00005 (input interrupt 2) | SR 242 SR 246
Input 00006 (input interrupt 3) | SR 243 SR 247
25315 First Cycle Flag
ON for 1 cycle
1 Mov(21)
#000A Sets the SV to 10. (0000 to FFFF)
240 | Word containing the SV (SR 240)
@INT(89)
003 Refresh counter SVs.
000
#000E Refreshes the SV of 00003 (interrupt input 0) only.
SBN(92) 000
Interrupt program
{ RET(93) |

2-3-3 Masking All Interrupts

Masking Interrupts

All interrupts, including input interrupts, interval timer interrupts, and high-speed
counter interrupts, can be masked and unmasked as a group by means of the
INT(89) instruction. The mask is in addition to any masks on the individual types
of interrupts. Furthermore, clearing the masks for all interrupts does not clear the
masks on the individual types of interrupts, but restores them to the masked
conditions that existed before INT(89) was executed to mask them as a group.

Do not use INT(89) to mask interrupts unless it is necessary to temporarily mask
all interrupts and always use INT(89) instructions in pairs to do so, using the first
INT(89) instruction to mask and the second one to unmask interrupts.

INT(89) cannot be used to mask and unmask all interrupts from within interrupt
routines.

Use the INT(89) instruction to disable all interrupts.

—1 (@)INT(89)

100
000
000

If an interrupt is generated while interrupts are masked, interrupt processing will
not be executed but the interrupt will be recorded for the input, interval timer, and
high-speed counter interrupts. The interrupts will then be serviced as soon as
interrupts are unmasked.
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Unmasking Interrupts

Use the INT(89) instruction to unmask interrupts as follows:

— (@)INT(89)

200

000

000

2-3-4 Interval Timer Interrupts

Operation

84

1,2, 3.

1,2, 3.

The CPM1/CPM1A is equipped with one interval timer. When the interval timer
times out, the main program is interrupted and the interrupt program is executed
immediately, regardless of the point in the cycle.

There are two modes for interval timer operation, the One-shot Mode, in which
only one interrupt will be executed when time expires, and the Scheduled Inter-
rupt Mode in which the interrupt is repeated at a fixed interval.

The interval timer’s set value can be set anywhere from 0.5 to 319968 ms, in
units of 0.1 ms.

Use the following instruction to activate and control the interval timer.

Starting Up in One-Shot Mode
Use the STIM(69) instruction to start the interval timer in the one-shot mode.

— (@)STIM(69)

C1: Interval timer, one-shot mode (000)
C4

Ca
Cs

Co: Timer set value (first word address)
Cg: Subroutine no. (4 digits BCD): 0000 to 0049

1. When C, is entered as a word address:
C,: Decrementing counter set value (4 digits BCD): 0000 to 9999
Cs + 1: Decrementing time interval (4 digits BCD; unit: 0.1 ms): 0005 to 0320
(0.5 ms to 32 ms)
Each time that the interval specified in word C» + 1 elapses, the decrement-
ing counter will decrement the present value by one. When the PV reaches
0, the designated subroutine will be called just once and the timer will stop.
The time from when the STIM(69) instruction is executed until time elapses
is calculated as follows:
(Content of Cy) x (Content of Co + 1) x 0.1 ms = (0.5 to 319,968 ms)
2. When C. is entered as a constant:
The set value of the decrementing counter will equal the specified constant
(in ms) and the decrementing time interval will be 10 (1 ms).
Starting Up in Scheduled Interrupt Mode
Use the STIM(69) instruction to start the interval timer in the scheduled interrupt
mode.

(@)STIM(ES) C1: Interval timer, scheduled interrupt mode (003)

Cy
Ca
Cs

Co: Timer set value (leading word no.)
Cg: Subroutine no. (4 digits BCD): 0000 to 0049

1. When C, is entered as a word address:

C,: Decrementing counter set value (4 digits BCD): 0000 to 9999

Cs + 1: Decrementing time interval (4 digits BCD; unit: 0.1 ms): 0005 to 0320
(0.5 ms to 32 ms)

The meanings of the settings are the same as for the one-shot mode, but in
the scheduled interrupt mode the timer PV will be reset to the set value and
decrementing will begin again after the subroutine has been called. In the
scheduled interrupt mode, interrupts will continue to be repeated at fixed in-
tervals until the operation is stopped.
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Stopping the Timer

Application Example
(One-shot Mode)

2. When C» is entered as a constant:

The settings are the same as for the one-shot mode, but interrupts will con-
tinue to be repeated at fixed intervals until the operation is stopped.

Reading the Timer’s Elapsed Time
Use the STIM(69) instruction to read the timer’s elapsed time.

(@)STIM(ES) C1: Read elapsed time (006)
G Co: Leading word of parameter 1
C
2 Cg3: Parameter 2
Cs

Co: Number of times the decrementing counter has ben decremented (4 digits
BCD)

C, + 1: Decrementing counter time interval (4 digits BCD; unit: 0.1 ms)

Cs: Elapsed time from previous decrement (4 digits BCD; unit: 0.1 ms)

The time from when the interval timer is started until the execution of this instruc-
tion is calculated as follows:

{(Content of C2) x (Content of C2+1) + (Content of C3)} x 0.1 ms
If the specified interval timer is stopped, then “0000” will be stored.

Use the STIM(69) instruction to stop the interval timer. The interval timer will be
stopped.

— (@)STIM(69)

C
000

C4: Stop interval timer (010)

000

In this example, an interrupt is generated 2.4 ms (0.6 ms x 4) after input 00005
goes ON; the interrupt executes interrupt subroutine number 23.

25315 First Cycle Flag
ON for 1 cycle

i | MOV(21)

#0004 | Sets the decrementing counter's set value to 4.
DM 0010 (BCD: 0000 to 9999)

MOV(21)

#0006 |  Sets the decrementing time interval to 0.6 ms.
DM 0011 (BCD: 0005 to 0320)

00005
11 @STIM(69)

000 Starts the interval timer in one-shot mode.

DM 0010 Specifies the first word containing the set value.

#0023 Specifies the subroutine number (23).

SBN(92) 023
Interrupt program
{ RET(93) |
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Application Example
(Scheduled Interrupt Mode)

In this example, an interrupt is generated every 4.0 ms (1.0 ms x 4) after input
00005 goes ON; the interrupts execute interrupt subroutine number 23.

25315 First Cycle Flag
ON for 1 cycle

1 MOV(21)

#0004 | Sets the decrementing counter‘s set value to 4.
DM 0010 (BCD: 0000 to 9999)

MOV(21)

#0010 | Sets the decrementing time interval to 1.0 ms.
DM 0011 (BCD: 0005 to 0320)

00005
11 @STIM(69)

003 Starts the interval timer in scheduled interrupt mode.

DM 0010 Specifies the first word containing the set value.

#0023 Specifies the subroutine number (23).

SBN(92) 023
Interrupt program
{ RET(93) |

2-3-5 High-speed Counter Interrupts

CPM1 PCs

86

CPM1/CPM1A PCs have a high-speed counter function that can be used in in-
crementing mode or up/down mode. The high-speed counter can be combined
with input interrupts to perform target value control or zone comparison control
that isn’t affected by the PC’s cycle time.

High-speed counter signals can be input to CPU bits 00000 through 00002.
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CPM1A PCs
-00000
00001
s 00002
0] O o O
0 | O O] O
[coM] o1 | 03 | 05 |
00 02 | o4 | 08 |
OCH
Mode Input functions Input method Count Count Control methods
frequency range
Up/Down 00000: Phase-A input | Phase-difference, | 2.5 kHz max. | —-32767 | Target value control:
00001: Phase-B input | 4x inputs to Up to 16 target values and

00002: Phase-Z input

32767 | interrupt subroutine numbers can

be registered.

Incrementing

00000: Count input
00001: See note.
00002: Reset input

Individual inputs

Zone comparison control:

Up to 8 sets of upper limit values,
lower limit values, and interrupt
subroutine numbers can be
registered.

5.0 kHzmax. |0

65535

Note In incrementing mode, input 00001 can be used as a regular input. When the
reset method is used for the software reset, input 00002 can be used as a regular
input. Also, even when used for the phase-Z signal and software reset, the input
status is reflected inn 00002 of the I1/O memory.

High-speed Counter Settings The following settings must be made in DM 6642 when using the
CPM1/CPM1A’s high-speed counter function.

Count Range

DM 6642 Function Settings
Bits Incrementing | Up/Down | Not used

00 to 03 Sets the counter mode: 4 0 Oor4
0: Up/down
4: Incrementing

04 to 07 Sets the reset method: Oor1 Oor1 Oor1
0: Phase-Z + software reset
1: Software reset

08to 15 Sets the counter: 01 01 00
00: Counter not being used.
01: Counter being used.

The CPM1/CPM1A’s high-speed counter uses linear operation and the count
(present value) is stored in SR 248 and SR 249. (The upper four digits are stored
in SR 249 and the lower four digits are stored in SR 248.)

Mode

Count range

Up/Down

positive.

F003 2767 to 0003 2767 (—32,767 to 32,767)
The leftmost digit in SR 248 indicates the sign. F is negative, 0 is

Incrementing

0000 0000 to 0006 5535 (0 to 65,535)
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Processing
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ON
Phase A
OFF

ON

Phase B
OFF

Count

An overflow will occur if the count exceeds the upper limit in the count range and
an underflow will occur if the count goes below the lower limit in the count range.

Error Incrementing Up/Down Present
value
Overflow | Occurs when the countis | Occurs when the count is OFFF FFFF
incremented from 65,535. | incremented from 32,767.

Underflow | --- Occurs when the countis | FFFF FFFF
decremented from —32,767.

Two types of signals can be input from a pulse encoder. The count mode used for
the high-speed counter will depend on the signal type. The count mode and re-
set mode are set in DM 6642; these settings become effective when the power is
turned on or PC operation is started.

Up/Down Mode:

Phase-A difference 4x two-phase signal (phase-A and phase-B) and a
phase-Z signal are used for inputs. The count is incremented or decrem-
ented according to differences in the 2-phase signals.

Incrementing Mode:

One single-phase pulse signal and a count reset signal are used for inputs.
The count is incremented according to the single-phase signal.

Up/Down Mode Incrementing Mode

EE EE) = ARl

| |
! !
' '
A\ \
3 4

| |
! !
' '
\ \
1 2

‘
\

‘

‘

\ ‘

‘ ‘

‘ ‘

Y A
78765483210-1-2 Count

|l |
Incremented Decremented Incremented only

Note One of the reset methods described below should always be used to reset the
counter when restarting it. The counter will be automatically reset when program
execution is started or stopped.

The following signal transitions are handled as forward (incrementing) pulses:
Phase-A leading edge to phase-B leading edge to phase-A trailing edge to
phase-B trailing edge. The following signal transitions are handled as reverse
(decrementing) pulses: Phase-B leading edge to phase-A leading edge to
phase-B trailing edge to phase-A trailing edge.

The Up/Down Mode always uses a 4x phase-difference input. The number of
counts for each encoder revolution would be 4 times the resolution of the count-
er. Select the encoder based on the countable ranges.

Reset Methods
Either of the two methods described below may be selected for resetting the PV
of the count (i.e., setting it to 0).

Phase-Z signal + software reset:

The PV is reset when the phase-Z signal (reset input) is turned ON while the
High-speed Counter Reset Bit (SR 25200) is ON.

Software reset:

The PV is reset when the High-speed Counter Reset Bit (SR 25200) is
turned ON.
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Phase-Z Signal + Software Reset
I/O refresh

E Common processing,
) ! | ) commuqications sel."vicing, etc.

H rogram rogram p V/A—==Program rogram

CPU processing %xggution%zxeguﬁo / 2 :xz?:utio g%xeguﬁon
i

25200 l I (( I

(1 @ 3) @ (( (5)

1 cycle

Program
lexecutio

N |
il

Phase-Z |
: : E i )
v v v v
Notreset Notreset Reset Reset Not reset
No. Operation timing Reset
(1) | Phase-Z signal turns ON when Not reset.
SR 25200 turns OFF.

(2) | Phase-Z signal turns ON within one Not reset.
cycle after SR 25200 turns ON.
(3) | Phase-Z signal turns ON after at least | Reset with phase-Z leading edge.
one cycle elapses after SR 25200
turns ON.

(4) | Phase-Z signal turns ON within one Reset with phase-Z leading edge.
cycle after SR 25200 turns OFF.

(5) | SR 25200 turns ON when phase-Z Not reset.
signal is ON.

Note The High-speed Counter Reset Bit (SR 25200) is refreshed once every cycle, so
in order for it to be read reliably it must be ON for at least one cycle.

The “Z” in “phase-Z” is an abbreviation for “Zero.” It is a signal that shows that the
encoder has completed one cycle.

High-speed Counter Interrupt Count

For high-speed counter O interrupts, a comparison table is used instead of a
“count up.” The count check can be carried out by either of the two methods de-
scribed below. In the comparison table, comparison conditions (for comparing to
the PV) and interrupt routine combinations are saved.

Target value:

A maximum of 16 comparison conditions (target values and count direc-
tions) and interrupt routine combinations are saved in the comparison table.
When the counter PV and the count direction match the comparison condi-
tions, then the specified interrupt routine is executed.

Range (zone) comparison:

Eight comparison conditions (upper and lower limits) and interrupt routine
combinations are saved in the comparison table. When the PV is greater
than or equal to the lower limit and less than or equal to the upper limit, then
the specified interrupt routine is executed.
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Target Value
Comparisons

Initial value —

Range Comparisons

The current count is compared to the target values in the order that target values
are set in the comparison table and interrupts are generated as the count equals
each target value. Once the count has equaled all of the target values in the
table, the target value is set to the first target value in the table, which is again
compared to the current counted until the two values are equal.

Count 4

Interrupts / Comparison Table

/_f Target value 1
Target value 2

/j Target value 3

[f Target value 4
Target value 5

Target value

(N A

1 -2 -3 -4+ 5
B

The current count is compared in cyclic fashion to all of the ranges at the same
time and interrupts are generated based on the results of the comparisons.

Comeparison Table

Rage setting 1

Programming

Count Rage setting 2
Rage setting 3

Rage setting 4

Note When performing target value comparisons, do not repeatedly use the INI in-

struction to change the current value of the count and start the comparison op-
eration. The interrupt operation may not work correctly if the comparison opera-
tion is started immediately after changing the current value from the program.
(The comparison operation will automatically return to the first target value once
an interrupt has been generated for the last target value. Repetitious operation
is thus possible merely by changing the current value.)

Use the following steps to program the high-speed counter.

The high-speed counter begins the counting operation when the proper PC Set-
up settings are made, but comparisons will not be made with the comparison
table and interrupts will not be generated unless the CTBL(63) instruction is
executed.

The high-speed counter is reset to “0” when power is turned ON and when op-
eration begins.

The present value of high-speed counter is maintained in SR 248 and SR 249.

Controlling High-speed Counter Interrupts
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1. Use the CTBL(63) instruction to save the comparison table in the
CPM1/CPM1A and begin comparisons.

— (@)CTBL(63)
p C: (8 digits BCD)
o 000: Target table set and comparison begun
001: Range table set and comparison begun
B 002: Target table set only
0083: Range table set only

TB: Beginning word of comparison table
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Reading the PV

Reading SR 248 and SR 249

Note

Using the PRV(62) Instruction

If C is set to 000, then comparisons will be made by the target matching
method; if 001, then they will be made by the range comparison method.
The comparison table will be saved, and, when the save operation is com-
plete, then comparisons will begin. While comparisons are being executed,
high-speed interrupts will be executed according to the comparison table.
For details on the contents of the comparison tables that are saved, refer to
the explanation of the CTBL(63) instruction in Section 7 Instruction Set.

Note The comparison results are normally stored in AR 1100 through
AR 1107 while the range comparison is being executed.

If C is set to 002, then comparisons will be made by the target matching
method; if 003, then they will be made by the range comparison method. For
either of these settings, the comparison table will be saved, but compari-
sons will not begin, and the INI(61) instruction must be used to begin com-
parisons.

2. To stop comparisons, execute the INI(61) instruction as shown below.

— (@)INI(61)

000

001

000

To start comparisons again, set the second operand to “000” (execute com-
parison), and execute the INI(61) instruction.

Once a table has been saved, it will be retained in the CPM1/CPM1A during
operation (i.e., during program execution) as long as no other table is saved.

There are two ways to read the PV. The first is to read it from SR 248 and
SR 249, and the second to use the PRV(62) instruction.

The PV of high-speed counter is stored in SR 248 and SR 249 as shown below.
The leftmost bit will be F for negative values.

Leftmost 4 digits  Rightmost 4 digits Up/Down Mode Incrementing Mode
SR 249 SR 248 F0032767 to 00032767 00000000 to 00065535
(-32767)

1. These words are refreshed only once every cycle, so there may be a differ-
ence from the actual PV.

2. When high-speed counter is not being used, the bits in these words can be
used as work bits.

Read the PV of the high-speed counter by using the PRV(62) instruction.

— (@)PRV(62)

P1: Leading word of PV
000

000

P1

The PV of the high-speed counter is stored as shown below. The leftmost bit will
be F for negative values.

Leftmost 4 digits ~ Rightmost 4 digits Up/Down Mode Incrementing Mode
F0032767 to 00032767 00000000 to 00065535
(-32767)
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Changing the PV

Application Example
(Incrementing Mode)

92

The PV is read when the PRV(62) instruction is actually executed.

There are two ways to change the PV of high-speed counter. The first way is to
reset it by using the reset methods. (In this case the PV is reset to 0.) The second
way is to use the INI(61) instruction.

The method using the INI(61) instruction is explained here. For an explanation of
the reset method, refer to the beginning of this description of high-speed count-
er.

Change the timer PV by using the INI(61) instruction as shown below.

—(@)INI61) D: Leading word for storing PV change data
000

002

Leftmost 4 digits Rightmost 4 digits Up/Down Mode Incrementing Mode
[D] F0032767 to 00032767 00000000 to 00065535

To specify a negative number in up/down mode, set F in the leftmost digit.

This example shows a program that uses the high-speed counter with single-
phase inputs in the Incrementing Mode, making comparisons by means of the
target matching method.

The comparison conditions (target values and count directions) are stored in the
comparison table with the subroutine numbers. Up to 16 target values can be
stored. The corresponding subroutine is executed when the counter’'s PV
matches the target value.

The following data is stored for the comparison table:

DM 0000 0002 Number of comparison conditions: 2

DM 0001 1000 Target value 1: 1000

DM 0002 0000

DM 0003 0030 Comparison 1 interrupt subroutine no.: 30
DM 0004 2000 Target value 2: 2000

DM 0005 0000

DM 0006 0031 Comparison 2 interrupt subroutine no.: 31

The following diagram shows the example ladder program. DM 6642 must be
set to 01J4, where [ is the reset method which can be setto 0 or 1.

25315 (ON for first cycle)
1L
LAl

CTBL(63)

000

000 | =— Registers comparison table, target value mode
DM 0000

~— First word of the comparison table

SBN(92) 030 | )

>~ Interrupt program 30

: RET(93) I
J

SBN(92) 031 | )

> Interrupt program 31

: RET(93) I
J
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Application Example
(Up/Down Mode)

Note

This example shows a program that uses the high-speed counter with phase-dif-
ference inputs in the Up/Down Mode, making comparisons by means of the

range comparison method.

The comparison conditions (upper/lower limits of the ranges) are stored in the
comparison table with the subroutine numbers. Up to 8 separate ranges can be
defined. The corresponding subroutine is executed when the counter’s PV is

within the range.

Always set 8 ranges. If fewer than 8 ranges are needed, set the remaining sub-
routine numbers to FFFF. A value of FFFF indicates that no subroutine is to be

executed.

The following data is stored for the comparison table:

DM 0000
DM 0001
DM 0002
DM 0003
DM 0004
DM 0005
DM 0006
DM 0007
DM 0008
DM 0009
DM 0010
DM 0011
DM 0012
DM 0013
DM 0014

DM 0035
DM 0036
DM 0037
DM 0038
DM 0039

1500
0000
3000
0000
0040
7500
0000
0000
0001

0041

0000
0000
0000
0000
FFFF

0000
0000
0000
0000
FFFF

Lower limit 1: 1,500 counts

Upper limit 1: 3,000 counts
Range 1 interrupt subroutine no.: 40

Lower limit 2: 7,500 counts

Upper limit 2: 10,000 counts
Range 2 interrupt subroutine no.: 41

Range 3 interrupt subroutine not executed

Range 8 interrupt subroutine not executed
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The following diagram shows the example ladder program. DM 6642 must be
set to 01J0, where [ is the reset method which can be setto 0 or 1.

25315 (ON for first cycle)
1l
L]

CTBL(63)

000

ool | «—— Registers comparison table,
DM 0000 range comparison mode

First word of the comparison table

SBN(92) 040

>~ Interrupt program 40

: RET(93) I
J

SBN(92) 041

> Interrupt program 41

= RET(93) I
J

2-3-6 Precautions on Programming Interrupts

If words in memory are being manipulated both in the main program and in an
interrupt program, the interrupts must be masked when the words are being ma-
nipulated in the main program. Refer to 2-1-4 Precautions on Programming In-
terrupts for details.

2-4 SRM1(-V2) Interrupt Functions

This section explains the settings and methods for using the SRM1(-V2) inter-
rupt functions.

2-4-1 Types of Interrupts

The SRM1(-V2) has only one type of interrupt processing, as outlined below.

Interval Timer Interrupts
Interrupt processing is executed by an interval timer with a precision of 0.1 ms.

2-4-2 Interval Timer Interrupts

The SRM1(-V2) is equipped with one interval timer. When the interval timer
times out, the main program is interrupted and the interrupt program is executed
immediately, regardless of the point in the cycle.

There are two modes for interval timer operation, the One-shot Mode, in which
only one interrupt will be executed when time expires, and the Scheduled Inter-
rupt Mode in which the interrupt is repeated at a fixed interval.

The interval timer’s set value can be set anywhere from 0.5 to 319,968 ms, in
units of 0.1 ms.

Operation Use the following instruction to activate and control the interval timer.

Starting Up in One-Shot Mode
Use the STIM(69) instruction to start the interval timer in the one-shot mode.

—1 (@)STIM(69)

C1: Interval timer, one-shot mode (000)
Cy

Co
Cs

Co: Timer set value (first word address)
Cg3: Subroutine no. (4 digits BCD): 0000 to 0049
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1,2, 3... 1. When C, is entered as a word address:

Co: Decrementing counter set value (4 digits BCD): 0000 to 9999
C, + 1: Decrementing time interval (4 digits BCD; unit: 0.1 ms): 0005 to 0320
(0.5 ms to 32 ms)

Each time that the interval specified in word C» + 1 elapses, the decrement-
ing counter will decrement the present value by one. When the PV reaches
0, the designated subroutine will be called just once and the timer will stop.

The time from when the STIM(69) instruction is executed until time elapses
is calculated as follows:
(Content of Cy) x (Content of Co + 1) x 0.1 ms = (0.5 to 319,968 ms)

2. When Cs is entered as a constant:

The set value of the decrementing counter will equal the specified constant
(in ms) and the decrementing time interval will be 10 (1 ms).

Starting Up in Scheduled Interrupt Mode
Use the STIM(69) instruction to start the interval timer in the scheduled interrupt

mode.
(@)STIM(ES) C1: Interval timer, scheduled interrupt mode (003)
G Co: Timer set value (leading word no.)
C
02 Cg: Subroutine no. (4 digits BCD): 0000 to 0049
3
1,2, 3... 1. When C, is entered as a word address:

C,: Decrementing counter set value (4 digits BCD): 0000 to 9999
C, + 1: Decrementing time interval (4 digits BCD; unit: 0.1 ms): 0005 to 0320
(0.5 ms to 32 ms)

The meanings of the settings are the same as for the one-shot mode, but in
the scheduled interrupt mode the timer PV will be reset to the set value and
decrementing will begin again after the subroutine has been called. In the
scheduled interrupt mode, interrupts will continue to be repeated at fixed in-
tervals until the operation is stopped.

2. When Cs is entered as a constant:

The settings are the same as for the one-shot mode, but interrupts will con-
tinue to be repeated at fixed intervals until the operation is stopped.

Reading the Timer’s Elapsed Time
Use the STIM(69) instruction to read the timer’s elapsed time.

(@)STIM(ES) C+: Read elapsed time (006)

Co: Leading word of parameter 1

C4
Ca
Cs

Cg: Parameter 2

Co: Number of times the decrementing counter has been decremented (4 digits
BCD)

C, + 1: Decrementing counter time interval (4 digits BCD; unit: 0.1 ms)

Cg: Elapsed time from previous decrement (4 digits BCD; unit: 0.1 ms)

The time from when the interval timer is started until the execution of this instruc-
tion is calculated as follows:

{(Content of C2) x (Content of C2+1) + (Content of C3)} x 0.1 ms
If the specified interval timer is stopped, then “0000” will be stored.
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Stopping the Timer

Application Example
(One-shot Mode)

Application Example
(Scheduled Interrupt Mode)

96

Use the STIM(69) instruction to stop the interval timer. The interval timer will be

stopped.

(@)STIM(69)

C

000

000

C4: Stop interval timer (010)

In this example, an interrupt is generated 2.4 ms (0.6 ms x 4) after input 00005
goes ON; the interrupt executes interrupt subroutine number 23.

ON for 1 cycle

25315 First Cycle Flag

00005

MOV(21)

#0004

DM 0010

MOV(21)

#0006

DM 0011

@STIM(69)

000

DM 0010

#0023

SBN(92) 023

{ RET(93) |

Sets the decrementing counter's set value to 4.
(BCD: 0000 to 9999)

Sets the decrementing time interval to 0.6 ms.
(BCD: 0005 to 0320)

Starts the interval timer in one-shot mode.
Specifies the first word containing the set value.

Specifies the subroutine number (only lower by-
tes are effective).

Interrupt program

In this example, an interrupt is generated every 4.0 ms (1.0 ms x 4) after input
00005 goes ON; the interrupts execute interrupt subroutine number 23.

ON for 1 cycle

25315 First Cycle Flag

MOV(21)

#0004

DM 0010

00005

MOV(21)

#0010

DM 0011

@STIM(69)

003

DM 0010

#0023

SBN(92) 023

: RET(93) |

Sets the decrementing counter’s set value to 4.
(BCD: 0000 to 9999)

Sets the decrementing time interval to 1.0 ms.
(BCD: 0005 to 0320)

Starts the interval timer in scheduled interrupt mode.
Specifies the first word containing the set value.

Specifies the subroutine number (only the lower by-
tes are effective).

Interrupt program
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2-5 CPM2A/CPM2C Pulse Output Functions

The CPM2A/CPM2C has two pulse outputs. By means of a selection in the PC
Setup, these outputs can be used as two single-phase outputs without accelera-
tion and deceleration, two variable duty ratio pulse outputs, or pulse outputs with
trapezoidal acceleration/deceleration (one pulse + direction output and one up/
down pulse output). The pulse output PV coordinate system can also be speci-
fied in the PC Setup as either relative or absolute.

There are two pulse output modes: Independent mode, in which outputs are
stopped at a preset amount of pulses, and continuous mode, in which outputs

Note

are stopped by an instruction.

To use pulse outputs, it is necessary to use a CPU Unit with transistor outputs,

i.e., either a CPM2A-JJCDT-D or CPM2A-J[JCDT1-D.

The following diagram shows the configuration for a CPM2A, but the configura-

tion for a CPM2C is identical.

10CH

oo [ o1 | 02

[comTcom] com]

ol | O

O

ojl O

Stepping motor
&

Motor
controller

Pulse outputs

S I I ) S

/ 3 & 5
(««««««wl/ >
‘ T A(((((((((r««((((«/
— \

Item Single-phase Variable duty Single-phase pulse outputs with trapezoidal
pulse outputs ratio pulse acceleration/deceleration
without outputs Pulse + direction Up/down pulse
accel/decel outputs outputs
Execution instructions PULS(65) and PWM(—) PULS(65) and ACC(—)
SPED(64)
Output 01000 Pulse output 0 Pulse output 0 Pulse Pulse output | Pulse CW pulse
number (See note 1.) (See note 1.) output 0 output 0 | output
01001 Pulse output 1 Pulse output 1 Direction CCW pulse
(See note 1)) (See note 1.) output output
Output frequency range 10Hzto 10 kHz [0.1t0999.9Hz |10Hzto 10 kHz 10 Hz to 10 kHz
Pitch 10 Hz 0.1 Hz 10 Hz 10 Hz
Up/down frequency pitch 10 Hz (See note 2.) 10 Hz (See note 2.)
Start speed pitch ~-n 10 Hz 10 Hz
Output mode Continuous, Continuous Continuous, Continuous,
Independent Independent Independent
Number of 1to 16777215 +1 to 16777215 +1 to 16777215
pulses
Duty ratio (See note 3.) 50% 0 to 100% 50% 50%
Control Movement Yes No Yes Yes
method | specification
Accel/decel No No Yes Yes
specification
Start speed No No Yes Yes
specification
Duty No Yes No No
specification
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Note
independently.

1. With single-phase pulse outputs, pulse outputs 0 and 1 can each be output

2. Pulse outputs can be accelerated or decelerated in units of 10 Hz every

10 ms.

3. Actual pulses are affected by the transistor output’s ON response time
(20 us max.) and OFF response time (40 us max.).

The following table shows the relationships between the high-speed counter
and the CPM2A/CPM2C’s other functions.

Interval timer interrupts

Synchronized pulse control

Cannot be used simultaneously.

Interrupt inputs

Can be used simultaneously.

Interval timer interrupts

Can be used simultaneously.

High-speed counters

Can be used simultaneously.

Interrupt inputs (counter mode)

Can be used simultaneously.

Pulse outputs

See note.

Quick-response inputs

Can be used simultaneously.

Input time constant

Can be used simultaneously.

Clock

Can be used simultaneously.

Note The number of simultaneous outputs varies according to the type of pulse out-

put, as shown in the following table.

Combination

Single-phase pulse output

Pulse + direction Up/down pulse

Fixed duty ratio

Variable duty ratio

output

output

Can use two points
simultaneously
(independently).

Can use one point at a
time (independently).

Cannot be used.

Cannot be used.

Single-phase | Fixed duty

pulse output | ratio
Variable
duty ratio

Can use one point at a
time (independently).

Can use two points
simultaneously
(independently).

Cannot be used.

Cannot be used.

Pulse + direction output

Cannot be used.

Cannot be used.

Cannot be used.

Cannot be used.

Cannot be used.

Cannot be used.

Cannot be used.

Cannot be used.

Up/down pulse output

Up to two points can be output simultaneously with only single-phase pulse out-
puts, so two-point output is possible when fixed duty ratio and variable duty ratio
are used in combination.

Outputs are possible for only one point at a time with pulse + direction outputs
and up/down pulse outputs, so no other pulses can be output.
Types of Pulse Outputs There are three types of pulse outputs: Single-phase pulse outputs without ac-
celeration and deceleration, variable duty ratio pulse outputs, and single-phase
pulse outputs with trapezoidal acceleration and deceleration.

Single-phase Pulse Outputs Without Acceleration and Deceleration
10 Hz to 10 kHz (Set in units of 10 Hz.)

Output number 01000 (Word 010, bit 00)

Output number 01001 (Word 010, bit 01)

(Pulses can be output simultaneously and indepen-
dently from two points.

e Frequency:

¢ Output destination:

¢ Qutput mode: Continuous or Independent

e Number of pulses: 1t0 16,777,215
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e Instructions: PULS(65) and SPED(64)
* With PULS(65), the number of pulses is set for each point (in independent
mode only).

o With SPED(64), the output mode and target frequency are set for each
point, and pulses are output.

Instruction execution: PULS(65) + SPED(64) (Independent mode)

Independent mode w o
|-«——— Number of set pulses ——»]

The output is stopped automatically when the set number of pulses has been output.

Instruction execution: SPED(64) (Continuous mode)

Continuous mode

Pulses continue to be output at the set frequency until stopped by the instruction.

Variable Duty Ratio Pulse Outputs
e Duty ratio: 0% to 100% (Set in units of 1%.)
* Frequency: 0.1 t0 999.9 Hz (Set in units of 0.1 Hz.)

¢ Output destination: OQutput number 01000 (Word 010, bit 00)
Output number 01001 (Word 010, bit 01)
(Pulses can be output simultaneously and indepen-
dently from two points.)

e Qutput mode: Continuous
e Instruction: PWM(—)
With PWM(—), pulses are output with a variable duty ratio.

. Lon . Instruction execution: PWM(—)
i L! o
-] Pulses are output at the set frequency until stopped.

T

—

on

Duty ratio (D) =

-

Single-phase Pulse Outputs With Trapezoidal Acceleration/Deceleration

e Frequency: 10 Hz to 10 kHz (Set in units of 10 Hz.)
¢ Acceleration/deceleration rate: 10 Hz/10 ms to 10 kHz/10 ms (Set in units of
10 Hz.)

Pulse + Direction Outputs

e For CW OQutput:
Output number 01001 (Word 010, bit 01) turned OFF.
Pulses output from output number 01000 (Word 010, bit 00).

e For CCW Output:
Output number 01001 (Word 010, bit 01) turned ON.
Pulses output from output number 01000 (Word 010, bit 00).

Pulse outputs

01001
Direction outputs (OFF: CW operation; ON: CCW operation) |
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100

Up/Down Pulse Outputs

e For CW output:
Pulses output from output number 01000 (Word 010, bit 00).

e For CCW output:
Pulses output from output number 01001 (Word 010, bit 01).

01000

CW operation o

01001

CCW operation o

¢ Qutput mode: Continuous and Independent
e Number of pulses: 1 to0 16,777,215
e Instructions: PULS(65) and ACC(—)
o With PULS(65), the number of pulses is set (in independent mode only).

¢ With ACC(—), the output mode, starting frequency, target frequency, and
acceleration/deceleration rate are set, and the pulse outputs are started.
From when the pulse outputs are started until they are stopped, they are
controlled at a constant-ratio frequency change.

Independent Mode

Pulse output frequency Instruction execution: PULS(65) + ACC(—) (Independent mode)
] In independent mode, deceleration is
carried out at the acceleration/
Target deceleration rate in effect at the start.
frequency
Starting
frequency
0 Hz » Time
Acceleration Deceleration‘
Start
ACC(—)
Continuous Mode
Pulse output frequency Instruction execution: ACC(—) (Continuous mode)

Target
frequency 2

Target
frequency 3

Target
frequency 1

0 Hz > Time

Acceleration/ | | | |

gg;teleratlon Acceleration/deceleration  Acceleration/deceleration

Acceleration or Acceleration or
deceleration deceleration
ACC(—) * *
ACC(—) ACC(—)
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2-5-1 Using Single-phase Pulse Outputs Without Acceleration and

Deceleration (Fixed Duty Ratio)

Select the pulse output number.

Wire the outputs.

PC Setup (DM 6629)

Create a ladder diagram program.

Pulse output number 0 or 1

QOutput numbers: 01000 and 01001

PV coordinate system for pulse output numbers 0 and 1

PULS(65): For setting the number of output pulses.
SPED(64): For pulse output control without acceleration and deceleration.
INI(61): For stopping pulse outputs and changing the pulse output PV.

PRV(62): For reading the pulse output PV and status.

Single-phase Pulse Outputs

Specify relative or
absolute pulses.

Pulse output SV

—PULS(@65) | SET  ——=—{SPED(64) | SPEED
PULSES OUTPUT
instruction instruction

Output mode: Continuous or
Independent

Target frequency: 10 Hz to 10 kHz

01000
01001

Pulse output 0
Pulse output 1

(8 digits BCD) Start pulse outputs.
—INI(e1) | MODE ,
(61) CONTROL Every scan Every scan | Immediately
instruction HIGH-SPEED COUNTER
- | — Pulse output status Pulse output PV ] PRv(62) PV READ oo
OP pUISe ouTpuTs. AR11 | AR12 | [SR2es [sR2eo Read pulse output PV.
Change pulse output PV.
SR 230 | SR 231 Read pulse output
status.
PC Setup
DM 6629,
bits 04 to 07
Selecting the Pulse Select either pulse number 0 or 1.
Output Number
Output number Pulse output number
01000 0
01001 1
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Wiring the Outputs Wire the CPM2A outputs as shown in the following illustration. (Pulses can be
output independently from pulse outputs 0 and 1.)

10CH

00 | o1 | 02

[comcom[ com]
0 O 0]

O] O} O

Output 01000: Pulse output 0 (single-phase output) ==
Output 01001: Pulse output 1 (single-phase output) s

Wire the CPM2C outputs as shown in the following illustration. (Pulses can be
output independently from pulse outputs 0 and 1.)

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Qutput connector | (See above note.)

A B
01000: Pulse output 0 (single-phase output) == I I
01001: Pulse output 1 (single-phase output) = {2 2
3] [3]
4 4
5] |5
sl [e
7] [7
5| [8)
9 9
10| [10]
11| [11]
2] [id

102



CPM2A/CPM2C Pulse Output Functions Section 2-5
PC Setup Make the following settings in the PC Setup.
Word Bits Function Setting
DM 6629 | 00 to 03 | Pulse 0 PV coordinate | O: Relative coordinate | Either O or
system system 1
04 to 07 | Pulse 1 PV coordinate | 1: Absolute coordinate
system system
DM 6642 | 08 to 15 | High-speed counter 00: Do not use. Either 00 or
setting 01: Use as high-speed 01
counter
02: Use as

Ladder Diagram

Programming

synchronized pulse
control (10 to 500 Hz).

03: Use as
synchronized pulse
control (20 Hz to 1
kHz).

04: Use as
synchronized pulse
control (300 Hz to 20
kHz).

If absolute pulses are specified with PULS(65), be sure to set the absolute coor-
dinate system (1).

Synchronized pulse control cannot be used simultaneously.

The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the PC.

The following table shows the instruction operations related to pulse outputs
without acceleration and deceleration (fixed duty ratio).

Instruction Control Operation
(@)PULS(65) | Set number of pulses Sets the number of pulses to be output
in independent mode.
(@)SPED(64) | Set frequency and start | Sets the frequency for outputs in the
pulse outputs independent mode or continuous mode,
and starts the pulse outputs.

Change frequency Changes the frequency for outputs in
the independent mode or continuous
mode.

Stop pulse outputs Stops the pulse outputs (by changing
the speed to a frequency of 0 Hz).

(@)INI(B1) Stop pulse outputs Stops the pulse outputs.

Change pulse output PV | Changes the pulse output PV.

(@)PRV(62) | Read pulse output PV Reads the pulse output PV.
Read pulse output status | Reads the pulse output status.

The following table shows which instructions can be executed during pulse out-
puts without acceleration and deceleration.

PULS(65) SPED(64) INI(61) PRV(62) ACC(—) PWM(—)
Continuous mode | No Yes (See note 2.) | Yes (See note 1.) | Yes No No
Independent mode | No Yes (See note 2.) | Yes (See note 1.) | Yes No No
Note 1. This instruction can be executed only while pulse outputs are stopped. The

PV cannot be changed while pulses are being output. If the PV needs to be
changed, be sure to stop the pulse output first.

2. This instruction can be used only for changing the frequency and stopping
the pulse output. It cannot be used for switching between independent
mode and continuous mode.
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The following table shows the words and bits related to pulse outputs without
acceleration and deceleration (fixed duty ratio).

Word Bits Name Contents
228 00 to 15 | Pulse output PV 0, rightmost 4 digits Canno.t be used as
229 00 to 15 | Pulse output PV 0, leftmost 4 digits work bits even when
- — not used as pulse
230 00 to 15 | Pulse output PV 1, rightmost 4 digits outputs.
231 00 to 15 | Pulse output PV 1, leftmost 4 digits
252 04 Pulse output O PV reset Clears PV 0 when ON.
05 Pulse output 1 PV reset Clears PV 1 when ON.
AR 11 |12 Pulse output 0 PV overflow/underflow | ON: Occurred
OFF: Normal
13 Number of pulses set for pulse output 0 | ON: Set (by PULS(65))
OFF: Not set
14 Pulse output completed for pulse ON: Completed (by
output 0 SPED(64))
OFF: Not completed
15 Pulse output in progress for pulse ON: In progress (by
output 0 SPED(64))
OFF: Stopped
AR 12 |12 Pulse output 1 PV overflow/underflow | ON: Occurred
OFF: Normal
13 Number of pulses set for pulse output 1 | ON: Set (by PULS(65))
OFF: Not set
14 Pulse output completed for pulse ON: Completed (by
output 1 SPED(64))
OFF: Not completed
15 Pulse output in progress for pulse ON: In progress (by
output 0 SPED(64))
OFF: Stopped

Set Number of Pulses
Specify the number of pulses to be output in independent mode.

— (@)PuLs(65)

T

Port specifier (000: Pulse output 0; 010: Pulse output 1)

Type of Pulse Output (000: Relative pulses; 001: Absolute pulses) (See note.)
Beginning word of setting for number of pulses

Rightmost 4 digits Number of pulses (Rightmost, leftmost digits)

Register the number of pulses to be set.

96,777,215 10 16,777,215

Negative numbers are expressed by turning ON
the leftmost bit.

o

p=4

N+1 Leftmost 4 digits

Type of Pulse Output

000: Relative pulses (SV for number of pulses = Number of pulses moved)

001: Absolute pulses (SV for number of pulses = The next PV on the absolute coordinate system,
i.e., the pulse output PV + number of pulses moved)*
*Absolute pulses can only be specified by PULS(65) when the PV coordinate system
in the PC Setup is set for an absolute coordinate system.

Set Frequency and Start Pulse Outputs

Change Frequency
These functions set the pulse output number, the output mode, and the frequen-
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cy, and begin pulse outputs. They can also be used to change the frequency if
pulse outputs are already in progress.

— (@)SPED(64)

vl

Port specifier (000: Pulse output 0; 010: Pulse output 1)
Mode designation (000: Independent; 001: Continuous)

<

-

Target frequency data word

Target frequency

Register the target frequency data to be set.
#0001 to #1000 (4 digits BCD): 10 Hz to 10 kHz
#0000: Pulse output stopped

Change Pulse Output PV

Resetting Pulse Output PV
This function changes the pulse output present value (PV). The PV can also be
cleared by using SR 25204 and SR 25205.

— (@)INI(61)

P| Port specifier (000: Pulse output 0; 010: Pulse output 1)
004 | Control designation (004: Change pulse output PV)

Cz2| Beginning word for PV change data

Rightmost 4 digits Change PV data (Rightmost, leftmost digits)
Leftmost 4 digits Register the PV data to be changed.

96,777,215 to 16,777,215

Negative numbers are expressed by turning
ON the leftmost bit.

The pulse output PV can only be changed or reset while pulse outputs are
stopped. Check to be sure that the Pulse Output In Progress Flags (AR 1115 and
AR 1215) have been turned OFF.

Stop Pulse Outputs

This function stops the pulse outputs.

Using SPED(64)

——— (@)SPED(64)

e

Port specifier (000: Pulse output 0; 010: Pulse output 1)
Mode designation (000: Independent; 001: Continuous)
Target frequency data word

#0000 Specifies a frequency of 0 Hz.

=

-

Using INI(61)

— (@)INI(81)

aY)

Port specifier (000: Pulse output 0; 010: Pulse output 1)
003 | Control designation (003: Stop pulse outputs)
000 | Fixed: 000

o

Besides executing the instructions shown above, it is also possible to stop pulse
outputs by stopping operation (PROGRAM mode).

Read Pulse Output PV
This function reads the pulse output PV.
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Using an Instruction

—— (@)PRV(62)

-

Port specifier (000: Pulse output 0; 010: Pulse output 1)
003| Control designation (003: Read pulse output PV)
Beginning word for storing pulse output PV

O

E Rightmost 4 digits  Pulse output PV (rightmost, leftmost digits)
The PV data that is read is stored here.

96,777,215 t0 16,777,215

D+1 Leftmost 4 digits

Negative numbers are expressed by turning

ON the leftmost bit.
Using Data Areas
As shown in the following illustration, the pulse output PV for pulse output O is
stored in words 228 and 229, and the pulse output PV for pulse output 1 is stored
in words 230 and 231.

Pulse Output 0 Pulse Output 1

Word 228 PV (Rightmost) Word 230 PV (Rightmost)
Word 229 PV (Leftmost) Word 231 PV (Leftmost)

Words 228 to 231 are refreshed with every scan, so there may be a discrepancy
from the exact PV at any given time.

Words 228 to 231 cannot be used as work words even when pulse outputs are
not being used.

When the PV is read by executing PRV(62), words 228 to 231 are refreshed with
the same timing.

Read Pulse Output Status

This function reads the pulse output status.

Using an Instruction

— (@)PRV(62)
P | Port specifier (000: Pulse output 0; 010: Pulse output 1)
001 | Control designation (001: Read pulse output status)
D| Word for storing pulse output status
15 09 08 07 06 05 00
D X
Pulse output status - L
0: Constant speed; 1: Accelerating/decelerating Number of pulses
0: Not set
Pulse output PV overflow/underflow —————J 1 Set
0: Normal; 1: Overflow or underflow occurred — Pulse output completion
Pulse output in progress = 0: Not completed
0: Stopped 1: Completed

1: Output in progress

Using Data Areas
As shown in the following illustration, the pulse output status for pulse output 0 is
stored in AR 11, and the pulse output status for pulse output 1 is stored in AR 12.

AR 11: Pulse output 0 15 14 13 1211 00
AR 12: Pulse output 1 .

L——— Pulse output status:

; 0: Constant speed;
Pgl:sgtg;ggg In progress 1: Acceleratin%/decelerating
1: Output in progress Pulse output PV overflow/underflow
Pulse output completion 0: Normal
0: Not completed 1: Overflow or underflow occurred
1: Completed — Number of pulses
0: Not set
1: Set
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Note The flags in AR 11 and AR 12 are refreshed once each cycle, so the values in
these words may not reflect the actual status during each cycle, but the flags in
AR 11 and AR 12 are refreshed when the status is read with PRV(62).

Relationship Between Status and Operation
Independent Mode (Without Acceleration and Deceleration)

Frequency
L - Time

PULS(65) execution B 1

SPED(64) execution T l

Qutput in progress _‘[

Output completed _j [

Number of pulses set J |_

Continuous Mode
Frequency
‘ —® Time

SPED(64) execution : :

INI(61) execution 1 -
Output in progress —‘ I—
Output completed : !

Number of pulses set , ‘

Stopping Output in Independent Mode (Without Acceleration and Deceleration)
Frequency
‘:::::::1 » Time

PULS(65) execution ﬂ :

SPED(64) execution . ‘

INI(61) execution . :

tput i : : :

Output in progress |
Output completed : :

Number of pulses set
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Application Examples
Positioning

Explanation
In this example, when the execution condition (00005) turns ON, 100 pulses are

output from output 01000 (pulse output 0) at a frequency of 60 Hz.

Frequency
60 Hz
5 0 Number of pulses
Execution condition h
(00005)
Wiring

Wire the CPM2A to the motor driver as shown in the following illustration.

10CH

o0 | o1 | 02

jcom]com] COM]
0 O O

0] 0] O

T

—— Motor Driver

Wire the CPM2C to the motor driver as shown in the following illustration. In this
case, a CPU Unit with sinking transistor outputs is used.

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Output connector | (See above note.)

01000

Motor Driver

COoM
24 VDC

[BlE[sle]=[~]o]afa|w[m]=]>
[R2[a]e]=[~[o]r]a]w]n][-]
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PC Setup

15 0
DM 6629 Sets the coordinate system for pulse output 0 as relative.
DM 6642 nn-- Set for other than synchronized pulse control.

(Set to 01JJ when using the high-speed counter.)

Programmin

00005 Executlon condition)

— DIFU(13 ) 20000 | Detects turning ON of execution condition.

20000
|| PLUS(65)| Sets number of pulses.

000 *~ Pulse output 0

000 “~ Relative pulses

DMO000| = Beginning word for pulse DM 0000 |9]110|0|7 Number of pulses:
SV data DM 0001 |0|0|0|0 100

SPED(64)| Sets frequency and starts pulse output.
888 “~ Pulse output 0
#0005 | - Independent mode
Frequency: 60 Hz

END(01)

JOG Operation

Explanation
In this example, when the execution condition (00005) turns ON, JOG pulses are

output at a frequency of 100 Hz from either output 01000 (pulse output 0) or out-
put 01001 (pulse output 1). When the execution condition (00005) turns OFF,
the output is stopped. Switching between output 01000 (pulse output 0) and out-
put 01001 (pulse output 1) is performed by means of the direction designator

(00006).
Frequency W
(direction)
100T— - --—|
i Time
100 |- - <= - - - - ‘- —I
cow 1 : 1
Execution condition | L] L
(00005) ‘,
Direction designator J
(00006)
Wiring

Wire the CPM2A to the motor driver as shown in the following illustration.

10CH

00 01 02
ICOM COM | COM

O | O | O

Ol 0] O

——1 Motor Driver
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Wire the CPM2C to the motor driver as shown in the following illustration. In this
case, a CPU Unit with sinking transistor outputs is used.

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Output connector| (See above note.)

A B

01000 T T

Motor "2_ 7
Driver 01001 z z
4 4

5] [5]

6] [6]

7 7

5| [8)

COM i 9

24 VDC 10 E

1] [

12| [12

Note Refer to page operation manual for details on wiring outputs.

PC Setup

15 0
DM 6629 ..nn Sets the coordinate system for pulse outputs 0 and 1 as relative.
DM 6642 Set for other than synchronized pulse control.

(Set to 01J] when using the high-speed counter.)

Programmin

000|0|5 (Execution condition)

1 DIFU(13)20000 ] Detects turning ON of execution condition.

o . DIFD(14)20001 | Detects turning OFF of execution condition.
(Direction designator)

20000 00006  AR1215

SPED(64)] Output in CW direction
000 «— Pulse output 0
001 « Continuous mode

#0010 | < Output frequency: 100 Hz

00006 AR1115

SPED(4)| Outputin CCW direction

010 « Pulse output 1
001 « Continuous mode
#0010 | — Output frequency: 100 Hz

20001 B

| INI(61)
000
003
000

Stops pulse outputs 0 and 1.

INI(61)

010
003
000

IEND(O1)
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2-5-2 Using Pulse Outputs With Variable Duty Ratio

Select the pulse output number.

Wire the outputs.

Create a ladder diagram program.

Pulse Outputs With Variable Duty Ratio

Pulse output number 0 or 1

Output numbers: 01000 and 01001

PWM(—): For setting the frequency and duty ratio.
INI(61): For stopping pulse outputs.
PRV(62): For reading the pulse output status.

— pwMm(—) | PULSE WITH
VARIABLE DUTY
RATIO instruction

Target frequency: 0.1 to 999.9 Hz
Duty ratio: 0 to 100%
Start pulse outputs

—INI(61) | MODE CONTROL
instruction

Stop pulse outputs ‘

(Note: The duty ratio is the ratio
of ON time to pulse frequency.)

(Either 01000 or 01001
can be used.)

i Every scan Every scan l

Pulse output status

AR11 | AR 12

Immediately
HIGH-SPEED
COUNTER PV
— PRV(62)] READ instruction

Read pulse
output status.

01000
01001

Selecting the Pulse
Output Number

Wiring the Outputs

Select either pulse output 0 or 1.

Pulse output 0
Pulse output 1

Output number

Pulse output number

01000

0

01001

1

Wire the CPM2A outputs as shown in the following illustration. (Pulses can be
output independently from pulse outputs 0 and 1.)

Output 01000: Pulse output 0 (single-phase output)
Output 01001: Pulse output 1 (single-phase output) s

10CH

o0 | o1 [ o2

[ comTcom]| com]

O | O

o

o] § o)

O

Wire the CPM2C outputs as shown in the following illustration. (Pulses can be
output independently from pulse outputs 0 and 1.)
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PC Setup

Ladder Diagram
Programming

112

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-

dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Output connector | (See above note.)

01000: Pulse output O (single-phase output) #ss
01001: Pulse output 1 (single-phase output) s

Bl2[ele[=][w[o]afs]w]m]=]>
HEERCEREIERNEL

Make the following settings in the PC Setup.

Word Bits Function Setting
DM 6642 |08to 15 | High-speed | 00: Do not use. Either 00 or
cou_nter 01: Use as high-speed counter 01
setting

02: Use as synchronized pulse
control (10 to 500 Hz).

03: Use as synchronized pulse
control (20 Hz to 1 kHz).

04: Use as synchronized pulse
control (300 Hz to 20 kHz).
Synchronized pulse control cannot be used simultaneously.
The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the PC.

The following table shows the instruction operations related to pulse outputs
with variable duty ratio.

Instruction Control Operation
(@)PWM(—) | Pulse output with Sets the frequency and duty ratio and
variable duty ratio starts the pulse outputs.
Change duty ratio Changes the duty ratio during pulse

while pulse outputs with variable duty
ratio are already in progress.

(@)INI(61) Stop pulse outputs Stops the pulse outputs.

(@)PRV(62) | Read pulse output status | Reads the pulse output status (during
pulse outputs).

The following table shows which instructions can be executed during pulse out-
puts without acceleration and deceleration.

PULS(65) | SPED(64) INI(61) PRV(62) | ACC(—) PWM(—)

No No Yes (See note 1.) | Yes No Yes (See note 2.)
1. This instruction can be used only for stopping pulse outputs.

2. This instruction can be used only for changing the duty ratio. The frequency
cannot be changed while pulses are being output. If the frequency needs to
be changed, be sure to stop the pulse output first.
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The following table shows the words and bits related to pulse outputs with vari-
able duty ratio.

Word Bit Name Contents
AR 11 |15 Pulse output in progress ON: In progress (by SPED(64),
for pulse output 0 ACC(—), or PWM(—))
OFF: Stopped
AR 12 |15 Pulse output in progress ON: In progress (by SPED(64),
for pulse output 1 ACC(—), or PWM(—))
OFF: Stopped

Pulse Output With Variable Duty Ratio

Change Duty Ratio

These functions set the position for outputting pulses (01000, 01001), the fre-
quency, and the duty ratio, and start the pulse outputs. By changing the duty ratio
setting and executing PWM(—) again, it is also possible to change the duty ratio
while pulse outputs with variable duty ratio are already in progress.

(@PWM(—)

Y

Port specifier (000: Pulse output 0; 010: Pulse output 1)

-

Target frequency data word

]

Duty ratio data word

Target frequency

Register the target frequency to be set.
#0001 to #9999 (4 digits BCD): 0.1 Hz to 999.9 Hz

|I| Duty ratio

Register the duty ratio to be set.
#0000 to #0100 (4 digits BCD): 0% to 100%

The pulse frequency cannot be changed while pulses are being output.
Stop Pulse Outputs

This function stops pulse outputs.

(@)INI(B1)

B

Port specifier (000: Pulse output 0; 010: Pulse output 1)

00!

(]

Control designation (003: Stop pulse outputs)

00

o

Fixed: 000

Note The pulse outputs can also be stopped by switching the PC to PROGRAM

mode.

Read Pulse Output Status

This function reads the pulse output status.
Using an Instruction

(@)PRV(62)

001

Port specifier (000: Pulse output 0; 010: Pulse output 1)
Control designation (001: Read pulse output status)
Beginning word for storing pulse output status

15 7 0

D—PF

ulse output in progress
0: Stopped
1: Output in progress
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Note

Using Data Areas

As shown in the following illustration, the pulse output status for pulse output 0 is
stored in AR 1115, and the pulse output status for pulse output 1 is stored in AR
1215.

AR 11: Pulse output 0
15 0

AR 12: Pule oupt 1 L ——

Pulse output in progress
0: Stopped
1: Output in progress

AR 1115 and AR 1215 are refreshed once each cycle, so the values in these
words may not reflect the actual status during each cycle, but AR 1115 and
AR 1215 are refreshed when the status is read with PRV(62).

Relationship Between Status and Operation

Application Example

114

Continuous Mode (Pulse Output With Variable Duty Ratio)

Frequency

/4

PWM(—) execution l_l -
INI(61) execution 1 m—
Output in progress —I I—

Output completion

= Time

Set number of pulses

Explanation

In this example, when the execution condition (00005) turns ON, variable duty
pulses are output from output 01000 (pulse output 0) at a frequency of 100 Hz.
The duty ratio at this time can be changed with the thumbwheel switch O.
Wiring

Wire the CPM2A to the motor driver and thumbwheel switch as shown in the fol-
lowing illustration.

10CH

oo | o1 [ 02

[Com[com[ CoM]
O O 0]

o1 O] O

S

S,

—1 Motor Driver

Wire the CPM2C to the motor driver and thumbwheel switch as shown in the fol-
lowing illustration. In this case, a CPU Unit with sinking transistor outputs is
used.
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Note The following examples are for Fujitsu-compatible connectors. I/O bit addresses
and connector pin numbers depend on the models. Refer to the CPM2C Opera-
tion Manual (W356) or the CPM2C-S Operation Manual (W377) for details.

| Qutput connector | l Input connector| (See above note.)

A B B A
01000 '_‘ | 5] [2 ]
Motor Driver _L 1_ 12_ E
2 2 1 ﬂ
5] |3 o] 1o
4] |41 9] |9

5| [5 5] []
6{ |6] 74 7]
1 [ o] [e]
8 8 5 5

i g COM ? ? T 4 Thumbwheel switch
24 VDC ﬁ '1—6 -?_ z
Ll 2] |2
ERE 1] [

Note Refer to the operation manual for details on wiring.

PC Setup

0

15
DM 6642 High-speed counter not used.

(Set for other than synchronized pulse control.)

Programming (CPM2A Example)

00005 (Execution condition
|| DIFD(14) 20000 | Detects turning OFF of execution condition.

DIV(33) | Changes analog control 0 value to a value from 0 to 100.

250 | + Value in SR 250 (Analog control 0 in CPM2A PCs) (see note)
#0002 | « Divide value by 2.
DMO0QO| “~ Duty ratio setting

PWM(—) Pulse outputs with variable duty

000| « Pulse output 0
#1000 | « OQutput frequency: 100 Hz
DMO000| +— Duty ratio setting

20000

| | INI(61) | Stops pulse output 0.

000
003 Note The CPM2C is not provided with
000 an analog control. For external
settings, specify the input word
END(01) connected to the thumbwheel

switch.
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Execution condition

Programming (CPM2C Example)

20000

DIFD (14) 20000

ANDW (34)

000

#000F

DMO0100

BCD (24)
DMO0100

DMO0101

MUL (32)
DM0101

#0010

DMO0102

PWM (—)

000

#1000

DMO0102

INI(61)

000

003

000

116

Detects OFF to ON transition in execution condition.

Reads the value from the thumb rotary switch.

=— Value from the thumb rotary switch

== Duty ratio setting

Variable duty pulse output

<— Pulse output 0

<—  Output frequency: 100 Hz
«— Duty ratio setting

Stops pulse output 0
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2-5-3 Using Pulse Outputs With Trapezoidal Acceleration and

Deceleration

Select the direction control method. Pulse + direction output or up/down pulse output

Select the pulse output number. Pulse output number 0

Wire the outputs.

Output numbers: 01000 and 01001

PC Setup (DM 6629) PV coordinate system for pulse output number 0

PULS(65): For setting the number of output pulses.

Create a ladder diagram program. ACC(—): For controlling pulse outputs with trapezoidal acceleration and

deceleration

INI(61): For stopping pulse outputs and changing the pulse output PV.
PRV(62): For reading the pulse output PV and status.

Pulse Outputs With Trapezoidal Acceleration and Deceleration

PULS(65)| SET — -

PULSES
instruction

ISpecify relative or ab-

ACCELERATION

ACCH) | CONTROL. - 01000E Pulse, CW
instruction 01001

isolute pulses.
Number of output pulses
set value (8 digits BCD)

INI(61) | MODE

CONTROL
instruction

Mode designation
Starting frequency: 0 Hz to 10 kHz
Target frequency: 10 Hz to 10 kHz

Acceleration/deceleration rate:
10 ms increase/decrease
10 Hzto 10 kHz

Start pulse outputs.

Stop pulse outputs.
Change pulse output PV.

l Every scan lEvery scan l Immediately
HIGH-SPEED

Pulse output status  Pulse output PV_ PRV(62) ggEBITE? P\t/'
instruction

AR 11 SR228 | SR229 Read pulse output PV.

PC Setup \—‘ Read pulse output
tatus.

DM 6629, bits =

00 to 03

Direction, CCW
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Selecting the Direction Select the pulse output direction control method according to the type of signal
Control Method used.
Pulse + Direction Outputs Up/down Pulse Outputs

01000 otooo | L[ 1 [ ]
01001 | 01001 L L

Selecting the Pulse Select pulse output 0.
Output Number
Output number Pulse output number
01000 0
01001
Wiring the Outputs Wire the CPM2A outputs as shown in the following illustration.
Pulse + Direction Outputs Up/down Pulse Outputs
10CH 10CH
o0 | o1 ] o2 00 01 | 02
[comJcom[ com] [comTcom][ com
O 1010 Yo XN IV oI BN e
o O O o O O
Output 01000: Pulse output Output 01000: CW output =
Output 01001: CCW output s

Output 01001: Direction output

Wire the CPM2C outputs as shown in the following illustration.

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPMZ2C-S Operation Manual (W377) for de-
tails.

Pulse + Direction Outputs Up/down Pulse Outputs
(See above note.) (See above note.)

01000: Pulse output W‘W’I z 01000: CW output - z [ 1]
01001: Direction output =t 2 | | 2 | 01001: CCW output “===4 2 | |2 |
3| |3 EARNEN

(4] [4] 4| |4

(5] |[5] 5| |5]

5] [6] 5] [6

7] |[7] 71 {7

oo oo

9| [o] 9| |9

10| |10 10| [10]

mim i

2| [z 12| [z
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PC Setup Make the following settings in the PC Setup.
Word Bits Function Setting
DM 6629 | 00to 03 | Pulse 0 PV | 0O: Relative coordinate system Either 0 or 1
coordinate 1: Absolute coordinate system
system
DM 6642 | 08to 15 | High-speed | 00: Do not use. Either 00 or
cou_nter 01: Use as high-speed counter 01
setting

Ladder Diagram
Programming

02: Use as synchronized pulse
control (10 to 500 Hz).

03: Use as synchronized pulse
control (20 Hz to 1 kHz).

04: Use as synchronized pulse
control (300 Hz to 20 kHz).

If absolute pulses are specified with PULS(65), be sure to set the absolute coor-
dinate system (1).

Synchronized pulse control cannot be used simultaneously.

The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the PC.

The following table shows the instruction operations related to pulse outputs
with trapezoidal acceleration and deceleration (fixed duty ratio).

Instruction Control Operation
(@)PULS(65) | Set number of pulses Sets the number of pulses to be output
in independent mode.
(@)ACC(—) | Setfrequency and start | Sets the target frequency, starting

pulse outputs frequency, and acceleration/deceleration
rate for outputs in independent mode or
continuous mode, and starts the pulse
outputs.

Change frequency Changes the frequency during pulse
output in continuous mode by
accelerating or decelerating according
to the specified
acceleration/deceleration rate.

Stop pulse outputs Decelerates pulse outputs to a stop
according to the specified
acceleration/deceleration rate.

(@)INI(61) Stop (decelerate stop) Stops the pulse outputs.
pulse outputs
Change pulse output PV | Changes the pulse output PV.
(@)PRV(62) | Read pulse output PV Reads the pulse output PV.
Read pulse output status | Reads the pulse output status.

The following table shows which instructions can be executed during pulse out-
puts with trapezoidal acceleration and deceleration.

PULS(65) SPED(64) INI(61) PRV(62) ACC(—) PWM(—)
Continuous mode | No No Yes (See note 1.) | Yes No No
Independent mode | No No Yes (See note 1.) | Yes Yes (See note 2.) | No
Note 1. This instruction can be executed only while pulse outputs are stopped. The

PV cannot be changed while pulses are being output. If the PV needs to be
changed, be sure to stop the pulse output first.

2. This instruction can be used only for changing the frequency and stopping
the pulse output. It cannot be used for switching between independent
mode and continuous mode. Moreover, ACC(—) cannot be received during
acceleration or deceleration.
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The following table shows the words and bits related to pulse outputs with trape-
zoidal acceleration and deceleration (fixed duty ratio).

Word Bits

Name

Contents

228 00to 15

Pulse output PV 0, rightmost 4 digits

229 00to 15

Pulse output PV 0, leftmost 4 digits

Cannot be used as
work bits even when
not used as pulse
outputs.

252 04 Pulse output 0 PV reset Clears PV 0 when ON.
AR11 | 11 Pulse output status for pulse output 0 ON: Accelerating or
decelerating
OFF: Constant speed
12 Pulse output 0 PV overflow/underflow | ON: Occurred
OFF: Normal
13 Number of pulses set for pulse output 0 | ON: Set
OFF: Not set
14 Pulse output completed for pulse ON: Completed
output 0 OFF: Not completed
15 Pulse output in progress for pulse ON: In progress (by
output 0 SPED(64), ACC(—),

or PWM(—))
OFF: Stopped

Set Number of Pulses

Specify the number of pulses to be output in independent mode.

(@)PULS(65)

000 | Fixed at 000: Pulse output O

D | Type of Pulse Output (000: Relative pulses; 001: Absolute pulses) (See note.)
N| Beginning word of setting for number of pulses

Rightmost 4 digits ~ Number of pulses (Rightmost, leftmost digits)

Register the number of pulses to be set.

N+1

Leftmost 4 digits

Type of Pulse Output
Relative pulses (SV for number of pulses = Number of pulses moved)

Absolute pulses (SV for number of pulses = The next PV on the absolute coordinate system,
i.e., the pulse output PV + number of pulses moved)*

000:
001:

96,777,215 10 16,777,215

Negative numbers are expressed by turning

ON the leftmost bit.

*Absolute pulses can only be specified by PULS(65) when the PV coordinate system
in the PC Setup is set for an absolute coordinate system.
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Set Frequency and Start Pulse Outputs

Change Frequency

These functions set the output mode, the target frequency, the starting frequen-
cy, and the acceleration/deceleration rate, and they begin pulse outputs. They
can also be used to change the frequency, by accelerating or decelerating at the
specified acceleration/deceleration rate, if pulse outputs are already in progress
in continuous mode.

Setting the Frequencies, Acceleration/Deceleration, and Starting Pulse
Outputs in Independent Mode

— (@ACC(—)

o

00 | Fixed at 000: Pulse output 0
M | Output mode designation
Beginning word of settings table

-

:

Output mode
Specify the output mode.

000: Up/down pulse outputs, independent mode

002: Pulse + direction outputs, independent mode

I

Acceleration/deceleration rate (#0001 to #1000 BCD: 10 Hz to 10 kHz)

T+1 Target frequency (#0001 to #1000 BCD: 10 Hz to 10 kHz)

T+2 Starting frequency (#0000 to #1000 BCD: 0 to 10 kHz)

Register the data for each frequency.
The acceleration/deceleration rate is the increase or decrease in the fre-
quency every 10 ms.

Pulse output frequency

Target |
frequency ‘ ‘
Starting ' Numberof '
frequency - - - . pulses |
0 Hz ! ! » Time

In independent mode, the acceleration and deceleration
points are determined from the number of pulses, the
acceleration/deceleration rate, the target frequency, and
the the starting frequency.
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Setting the Frequency and Acceleration/Deceleration, Starting Pulse Out-
puts, and Changing the Frequency in Continuous Mode

—1 (@)ACC(—)

ooo | Fixed at 000: Pulse output O
m| Output mode designation
7| Beginning word of settings table

E Output mode

Specify the output mode.

010: Up/down pulse output, CW, continuous mode
011: Up/down pulse output, CCW, continuous mode
012: Pulse + direction output, CW, continuous mode
013: Pulse + direction output, CCW, continuous mode

Acceleration/deceleration rate (#0001 to #1000 BCD: 10 Hz to 10 kHz)

T+1 Target frequency (#0001 to #1000 BCD: 10 Hz to 10 kHz)

Starting frequency (#0000 to #1000 BCD: 0 to 10 kHz)

Register the data for each frequency.
The acceleration/deceleration rate is the increase or decrease in the fre-
quency every 10 ms.

Pulse output frequency

Target
frequency

Starting
frequency |

0 Hz » Time

In continuous mode, pulses are output at the target frequency until
stopped. The next ACC(—) instruction cannot be received except during
acceleration or deceleration.

Change Pulse Output PV
This function changes the pulse output PV.

— (@)INI(61)
000 | Fixed at 000: Pulse output 0
004 | Control designation (004: Change pulse output PV)
C2 | Beginning word for PV change data

Rightmost 4 digits Change PV data (Rightmost, leftmost digits)

Leftmost 4 digits Register the PV data to be changed.

96,777,215 10 16,777,215

Negative numbers are expressed by turning
ON the leftmost bit.

Note The pulse output PV can be changed only while the pulse output is stopped.
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Stop Pulse Outputs,
Decelerate and Stop Pulse Outputs
These functions stop the pulse outputs.

Stop Pulse Outputs

— (@)INI(61)

00

o

Fixed at 000: Pulse output 0
003 | Control designation (003: Stop pulse outputs)
000 | Fixed at 000

o

Decelerate Stop Pulse Outputs

— 1 (@ACC(—)

00

o

Fixed at 000: Port specifier
ooo | Mode designation

-

Beginning word of settings table

I

Acceleration/deceleration rate (#0001 to #1000 BCD: 10 Hz to 10 kHz)
T+1 Target frequency (#0000 to #1000 BCD: 0 Hz to 10 kHz)

T+2 Starting frequency (#0000 to #1000 BCD: 0 to 10 kHz)

Register the data for each frequency.
The acceleration/deceleration rate is the increase or decrease in the fre-
quency every 10 ms.

Note The pulse outputs can also be stopped by switching the PC to PROGRAM
mode.

Read Pulse Output PV
This function reads the pulse output PV.
Using an Instruction

—1 (@)PRV(62)

00

o

Fixed at 000: Pulse output 0
Control designation (003: Read pulse output PV)
Beginning word for storing pulse output PV

00

w

w]

@ Rightmost 4 digits Pulse output PV (rightmost, leftmost digits)
The PV data that is read is stored here.

96,777,215 t0 16,777,215

Negative numbers are expressed by turning
ON the leftmost bit.

D+1 Leftmost 4 digits

Using Data Areas
As shown in the following illustration, the pulse output PV for pulse output 0 is
stored in words 228 and 229.

Pulse Output 0

Word 228 PV (Rightmost)
Word 229 PV (Leftmost)

SR 228 and SR 229 are refreshed once each cycle, so the values in these words
may not reflect the actual status during each cycle. SR 228 and SR 229 are re-
freshed immediately when their status is read with PRV(62).

SR 228 to SR 231 are refreshed with every scan, so there may be a discrepancy
from the exact PV at any given time.
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SR 228 to SR 231 cannot be used as work words even when pulse outputs are
not being used.

When the PV is read by executing PRV(62), SR 228 to SR 231 are refreshed with
the same timing.

Read Pulse Output Status
This function reads the pulse output status.

Using an Instruction

— (@)PRV(62)
000 | Fixed at 000: Pulse output O
001 | Control designation (001: Read pulse output status)
D | Word for storing pulse output status
15 9 B8 7 6 5 0
D . .
Pulse output status —I I— Number of pulses
0: Constant rate ? g‘gtt set
1: Accelerating or decelerating Pulse output completion
Pulse output PV overflow/underfow —————— 0: Not completed
0: Normal; 1: Overflow or underflow occurred 1: Completed

Pulse output in progress
0: Stopped
1: Output in progress

Using Data Areas
As shown in the following illustration, the pulse output status for pulse output 0 is
stored in AR 1111 to AR 1115.

15 14 13 12 11 0
AR 11: Pulse output 0

|_ Pulse output status

; 0: Constant rate
Pulse output in progress 1: Accelerating or decelerating
0: Stopped

1: Output in progress — Pulse output PV overflow/underflow
Pulse output completion 0: Normal
0: Not completed 1: Overflow or underflow occurred

1: Completed — Number of pulses
0: Not set
1: Set

Note AR 1111 through AR 1115 are refreshed once each cycle, so the values of these
flags may not reflect the actual status, but these flags are refreshed immediately
when their status is read with PRV(62).
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Relationship Between Status and Operation
Independent Mode with Acceleration and Deceleration

Frequency
‘ ‘ : ——p- Time
PULS(65) execution _m 3 : :
ACC(—) execution _:_r?—l : 3 :
Output 0 in progress _‘_J 3 1 l_
Output 1 in progress _:J 3 3 |_

Output completion

Output status ‘ i I | |
L

Set number of pulses J

Continuous Mode with Acceleration and Deceleration 1

Frequency

/3 ] » Time

ACC(—) execution (1) _r_l l
ACC(—) execution (2) ___

INI(61) execution ) m
Output 0 in progress 1 ‘ L
L

Output 1 in progress ___J

Output completion

Output status l | ’ l

Set number of pulses

Continuous Mode with Acceleration and Deceleration 2

Frequency

ACC(—) execution (Stop) F_—I :

Output 0 in progress

1 -
Output 1 in progress : I_

Output completion
Output status I

Set number of pulses
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Stopping Outputs in Continuous Mode
with Acceleration and Deceleration 1

Frequency

PULS(65) execution __| L

ACC(—) execution __, | ! |

INI(61) execution

Output 1 in progress _w]:

Output 0 in progress ! I !

Output completion l

Output status N I I

Set number of pulses _I

Stopping Outputs in Continuous Mode
with Acceleration and Deceleration 2

Frequency

- Time

PULS(65) execution _| 1L
ACC(—) execution | I |

ACC(—) execution :
Output 0 in progress ____| : !

Output 1 in progress ' ’

Output completion : I

Output status ___ | L]

Set number of pulses J

Application Example
Positioning

Explanation
In this example, when the execution condition (00005) turns ON, 1000 pulses

are output from output 01000 (pulse output 0) in a trapezoidal acceleration/de-
celeration pattern as shown in the following diagram.

Frequency (Hz)
Acceleration/deceleration rate

e /7 10Hz

10 ms

Number of pulse
0 1000 er ot pulses

Execution condition |_|
(00005)
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Wiring
Wire the CPM2A to the motor driver as shown in the following illustration.

10CH

oo | o1 [ 02

[Com[com[ CoM]
O O 0]

o1 O] O

—1 Motor Driver

Wire the CPM2C to the motor driver as shown in the following illustration. In this
case, a CPU Unit with sinking transistor outputs is used.

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPMZ2C-S Operation Manual (W377) for de-
tails.

Output connector | (See above note.)

A B

Motor Driver e -1— —]—
2] |2]

3] [3]

4 4

5| [5]

6] [

7] 7]

com 12 1
24 VDC i i
10 10

| [ir

1] [12]

Note Refer to the operation manual for details on wiring.

PC Setup

15 0
DM 6629 ...n Sets the coordinate system for pulse output 0 as relative.
DM 6642 nn-. High-speed counter not used.

(Set for other than synchronized pulse control.)
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20000
|1

Jogging

128

PULS(65)

Programming

00005 (Execution condition
— DIFU(13) 20000 | Detects turning ON of execution condition.

Sets number of pulses.

000| <« Pulse output 0

000} < Relative pulses

DMO0000| < Beginning word for pulse SV~ DM0000 | 1{0]0|0 ] Number of pulses: 1,000

ACC(—)

Sets frequency and starts pulse output.

000| — Pulse output 0
000] — |ndependent mode, up/down pulse output

(=4

data DM0001|0{0{0

DMO010] « Beginning word of DMO0010 | 0}0] 0] 1] Acceleration/deceleration rate: 10 Hz/10 ms

settings table DMO0011 [ 0[0]5]0] Target frequency: 500 Hz
DM0012 | 010} 20| Starting frequency: 200 Hz

Explanation
In this example, when the execution condition (00005) turns ON, JOG pulses are

output at a frequency of 100 Hz from either output 01000 (CW direction) or out-
put 01001 (CCW direction). When the execution condition (00005) turns OFF,
the output is stopped. As shown in the following diagram, the JOG pulses are
accelerated and decelerated at the start and stop of the operation. Switching be-
tween output 01000 (CW direction) and output 01001 (CCW direction) is per-
formed by means of the direction designator (00006).

Frequency (Hz) CW

500 _ _ _ ‘

200 - - r : 1 Acceleration/deceleration rate
‘ — > Time ﬂ 10 Hz

P I 10 ms

-500---:--“--"-*-1--

ccw
Execution condition L |
(00005) ‘

Direction designator
(00006)

Wiring
Wire the CPM2A to the motor driver as shown in the following illustration.

10CH

00 | 01 | 02
[comTcom[ com

O[O | O

oO]1]0O0]| O

gl

—— Motor Driver
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Wire the CPM2C to the motor driver as shown in the following illustration. In this
case, a CPU Unit with sinking transistor outputs is used.

Note The following examples are for Fujitsu-compatible connectors. Output bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

Output connector | (See above note.)

01000

Motor Driver 01001

COM
24 VDC

[BElale]e[~]o[a]s]w|n]=|>
HEBRGEEEERNE L

Note Refer to the operation manual for details on wiring.

PC Setup

15 0
DM 6629 ...n Sets the coordinate system for pulse output O as relative.
DM 6642 High-speed counter not used.

(Set for other than synchronized pulse control.)
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00005 (Execution conditio

Programming

20000

]

n
T iDIFU(13) 20000 l Detects turning ON of execution condition.
(Direction designator) | DIFD(14) 20001 | Detects turning OFF of execution condition.
00006  AR1115

ACC(—) | Outputin CW direction

000 | < Pulse output 0
010] < Continuous mode, up/down pulses, CW direction

(Direction designator) [ DM0000| < Beginning word of settings table
00006  AR1115

ACC(—) | Output in CCW direction

000} — Pulse output 0

011 «— Continuous mode, up/down pulses, CCW direction
DMO0000| « Beginning word of settings table

20001 ARII DMO000O [ 00| 0] 1] Acceleration/deceleration rate: 10 Hz/10 ms
|} ,H/ O 20002 DMO0001 | 0] 0| 5]0] Target frequency: 500 Hz
DMO0002 | 0/0]2]|0] Starting frequency: 200 Hz
20001 AR1T1T1
| } | } O 20003
2000}3__|
—
20003
| | JIDIFD(14) 20004 |
20002
{ | ACC(—) | Deceleration stop
20004 000] < Pulse output 0
.____| |____ 010
DMO0010| < Beginning word of settings table

DMO0010 { 0| 0| 0 1] Acceleration/deceleration rate: 10 Hz/10 ms

1
[END(0Y) ] DM0011 {0[0[0]0] Target frequency: 0 Hz
DM0012 {0[0]0]0
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2-6 CPM1A Pulse Output Functions

The CPM1A PCs with transistor outputs have a pulse output function capable of
outputting a pulse of 20 Hz to 2 kHz (single-phase). Either IR 01000 or IR 01001
can be selected for pulse output, and the pulse output can be set to either the
continuous mode, under which the output can be stopped by an instruction, or
the independent mode, under which the output is stopped after a preset number
of pulses (1 to 16,777,215).

Refer to the CPM1A Operation Manual (W317) for details on hardware connec-
tions to output points and ports.

Pulses are output at the specified frequency until stopped.

Continuous mode l I l I [ [ I I

Pulse output is stopped automatically when the specified
number of pulses has been output.

|ndependent mode m

Specified number of pulses —

Stepping motor

Stepping motor
oz o Control input

100-260( L1

® PWR @ {IERR {FALM omRon
@ RUN @ COMM w&c

Motor
controller

Pulse output \—’—‘ CW/CCW control output

(single-phase output)
IR 01000 or IR 01001

Note 1. The CPM1A uses a single-phase pulse output. The control signal for the
direction of rotation (CW/CCW) for the motor driver must be written in the
program.

2. Be sure to use a CPU Unit with transistor outputs.
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2-6-1 Programming Example in Continuous Mode

In this example program, pulse output begins from IR 01000 when input
IR 00004 turns ON, and is stopped when input IR 00005 turns ON.

SPED(64) can be used to stop pulse output. When using SPED(64) for that pur-
pose, specify #0000 (constant or word contents) as the pulse frequency.

00004 (pulse output condition)

00005 (pulse output stop condition)

@SPED(64)

000

001

#0100

@INI(61)

000

003

000

2-6-2 Programming Example in Independent Mode

Begins pulse output.

Output from 01000
Continuous mode

Pulse frequency: 1 kHz

Stops pulse output.

In this example program, pulse output begins from IR 01000 when input
IR 00004 turns ON, and is stopped after the specified number of pulses have
been output. The pulse amount is set in DM 0100 and DM 0101.

00004 (pulse output condition)

000

000

#0100

: : @PULS(65) Sets the number of pulses.
000
000
DM 0100 Pulse number setting
00004 (pulse output condition)
I I @SPED(64) Begins pulse output.

Independent mode

Pulse frequency: 1 kHz

2-6-3 Using Pulse Output Instructions

Setting the Number of
Pulses

132

Before beginning pulse output using the independent mode use PULS(65) as
shown below to set the number of pulses to be output. This setting is not required
for the continuous mode.

—1 @PuLS(e5)

000

000

N

In N, set the beginning word address of the words where the number of pulses is
set. Store the number of pulses in words N and N+1, in eight digits BCD, with the
leftmost four digits in N+1 and the rightmost four digits in N.

Make the setting within a range of 00000001 to 16777215 (BCD).
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Beginning Pulse Output

With SPED(64), set the bit location for pulse outputs (IR 01000 or IR 01001), the
output mode (independent, continuous), and the pulse frequency to begin the
pulse output.

— | @SPED(B4)

P

M

F

P (3 digits BCD) 000: Outputs to IR 01000
010: Outputs to IR 01001
M (3 digits BCD) 000: Independent mode
001 Continuous mode
F (4 digits BCD) For the beginning pulse output frequency, specify a

constant or word contents. The specified value and set
frequency are as follows:

Specified value: 0002 to 0200

Set frequency: 20 to 2,000 Hz

1. Pulses can be output from only one bit at a time.

2. When pulse output is begun in independent mode, the number of pulses is
read when SPED(64) is executed. PULS(65) cannot be used to change the
number of pulses while pulses are being output.

2-6-4 Changing the Frequency

To change the frequency during pulse output, change the frequency setting with
SPED(64). At that time, set the operands other than the frequency to the same
settings as at the beginning of pulse output.

—— @sPED(Y)

P

M

F

P (3 digits BCD) Same as at beginning of pulse output.
M (3 digits BCD) Same as at beginning of pulse output.
F (4 digits BCD) For the changed pulse output frequency, specify a

constant or word contents. The specified value and set
frequency are as follows:

Specified value: 0002 to 0200

Set frequency: 20 to 2,000 Hz

2-6-5 Stopping Pulse Output

Using SPED(64)

Using INI(61)

When pulses are output in the independent mode, the pulse output will automati-
cally stop after the number of pulses specified with PULS(65) has been output.
When pulses are output in the continuous mode, either of the following two
methods can be used to stop the pulse output.

1. Use SPED(64) to set the frequency to 0.

2. Use INI(61) to stop the pulse output.

The first method is to use SPED(64) to stop the pulse output by setting the fre-
quency to 0. For details, refer to 2-6-4 Changing the Frequency.

The second method is to use INI(61) to stop the pulse output, as follows:

—1  eINe

000

003

000
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2-7 Synchronized Pulse Control (CPM2A/CPM2C Only)

By combining the CPM2A/CPM2C’s high-speed counter function with the pulse
output function, the output pulse frequency can be controlled as a specified mul-
tiple of the input pulse frequency.

Note

A CPU Unit with transistor outputs is required in order to use synchronized pulse

control, i.e., either a CPM2A-JJCDT-D or CPM2A-JJCDT1-D.

The following diagram shows the configuration for a CPM2A, but the configura-
tion for a CPM2C is identical.

counterimput — L LI LT LI

E

Pulse input 00000
or 00001

oOflo|lO]| O

o] O O] O

Main motor @

Rotary encoder

L_nﬂ“@ﬁj

00 | o1 ]| 02
[com Jcom[ com

OO0 | O

o] O o

coM| o1 | 03 | 05 |
00 | 02 [ 04 | 06 |
OCH
Motor
driver
10CH

Pulse output 01000 or 010W
(single-phase output) - - —

Item Input mode
Differential phase | Pulse + direction Up/down pulse Increment mode
input mode input mode input mode
Input 00000 Phase-A input Count input CW input Count input
number 00001 Phase-B input Direction input CCW input (See note 1.)

Input method Differential phase

input (4X)

Single-phase input

Single-phase input

Single-phase input

Input frequency range

10 to 500 Hz (accuracy +1 Hz)
20 Hz to 1 kHz (accuracy +1 Hz)
300 Hz to 20 kHz (accuracy £25 Hz) (See note 2.)

Output 01000 Pulse output 0
number (See
note 3.) 01001 Pulse output 1

Output method

Single-phase output

Output frequency range

10 Hz to 10 kHz (accuracy 10 Hz)

Frequency ratio

1% to 1,000% (Can be specified in units of 1%.)

10 ms

Synchronized control cycle

Note

1. Can be used as an ordinary input.

2. When 10 kHz or less, then the accuracy is £10 Hz.
3. Either can be selected as the output number, using SYNC(—).
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Note

Pulse input frequency

10 to 500 Hz
20 Hz to 1 kHz

300 Hz to 20 kHz

t

Frequency

The directions of pulse inputs are all ignored. The frequency of a pulse that has
been input is read, without regard to the direction.

The following table shows the relationships between synchronized pulse control
and the CPM2A’s other functions.

Function Synchronized pulse control
Synchronized pulse control
Interrupt inputs Can be used simultaneously.
Interval timer interrupts Can be used simultaneously.
High-speed counters Cannot be used simultaneously.
Interrupt inputs (counter mode) Can be used simultaneously.
Pulse outputs Cannot be used simultaneously.
Quick-response inputs Can be used simultaneously.
Input time constant See note.
Clock Can be used simultaneously.

When inputs 00000 and 00001 are set for use as synchronized pulse control in-
puts, the input time constant settings for the affected inputs are disabled. The
input time constants remain in effect, however, for the values for refreshing the
relevant input data area.

The relationship between the pulse input frequency and the pulse output fre-
quency is shown below.

Frequency ratio = Rough pulse output frequency
Values are rounded off in units of 10 Hz.
A value less than 10 Hz is regarded as 0 Hz.

A value greater than 10 kHz is regarded as 10 kHz.

Pulse output frequency
(10 Hz to 10 kHz)

The scaling factor control cycle is 10 ms, and the pulse output frequency is
changed at intervals of 10 ms with respect to the pulse input frequency.

Time —

135



Synchronized Pulse Control (CPM2A/CPM2C Only)

Section

2-7

Using Synchronized Pulse Control

Select the input mode.

Select the pulse synchronization
input frequency.

|

Wire the inputs and outputs.

PC Setup (DM 6642)

Create a ladder diagram program.

Encoder
inputs

136

Input numbers: 00000, 00001, and 0002
Output numbers: 01000 and 01001

Differential phase pulse input mode, pulse + direction input
mode, up/down pulse input mode, increment mode

Input frequency: 10 Hz to 500 Hz; 20 Hz to 1 kHz; 300 Hz to 20 kHz

Settings for synchronized pulse control: Input mode, input frequency

| Synchronized |
pulse control -
10 Hz to 500 Hz

20 Hzto 1 kHz
300 Hz to 20 kHz

PC Setup

DM 6642, bits 08 to 15

00000
00001
00002

:

Differential phase input
Pulse + direction input

Up/down input

Increment input

4

Either

Ladder diagram program

SYNCHRONIZED

PULSE CONTROL
instruction

SYNC(—)

tart synchronize
pulse control

Change scaling
factor

PC Setup
DM 6642, bits MODE CONTROL
00 to 03 INIBT) | instruction
Stop synchronized
pulse control
l Every scan l Immediately Every scan
HIGH-SPEED
COUNTER PV i
Counter frequency PV —PRV(62)] READ instruction e PUlse

SR 249 | SR 248

Read high-speed counter
frequency

Read synchronized pulse
control status

The pulse output frequency cannot be read.

AR 1100 to AR 1107

— 01000
L 01001

SYNC(—): For beginning synchronized pulse control and changing the scaling factor.
INI(61): For stopping synchronized pulse control.

PRV(62): For reading the high-speed counter frequency and the synchronized pulse
control status.

Pulse output 0
Pulse output 1
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Selecting the Input Mode

Selecting the Pulse
Synchronization Input
Frequency

Select the differential phase input mode, the pulse + direction input mode, the
up/down pulse input mode, or the increment mode. These modes are explained
below.

Select one of the following as the input frequency range: 10 Hz to 500 Hz, 20 Hz
to 1 kHz, or 300 Hz to 20 kHz. For more information on input frequencies, refer to
the following diagrams.

Differential Phase Input Mode

In the differential phase input mode, the count is incremented or decremented
according to two differential phase signals (phase A and phase B) with a multi-
plication factor of 4.

o, MM MME

R o lnlslinlin

|

|

|

| |
vledeleddiviededely

-

1,000
Nms — Frequency = ——
N

Pulse + Direction Input Mode

In the pulse + direction input mode, pulse signals and direction signals are input,
and the count is incremented or decremented according to the direction signal
status.

o NOAANN
y

[
[ [ [
[ [ [
[ [ [

v v v

ON

Direction
inputs OFF

[
[ [ [
[ [ [
[ [ [
[ [ [

v v v

1,000
Nms — Frequency = ——

Up/Down Pulse Input Mode

In the up/down pulse input mode, CW signals (up pulses) and CCW signals
(down pulses) are input, and the count is incremented or decremented accord-

ingly.

ON
CW inputs

OFF —,
I \ I
ON [ [ [
CWW inputs [ [ [
OFF — ‘ ‘ ‘ ‘
v v v v v
L | |
Incremented Decremented
1,000
Nms — Frequency = N
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Increment Mode

ON

Pulse inputs
OF

Input Wiring
Wire the CPM2A inputs as shown in the following diagram.

Differential Phase Input Mode Up/Down Pulse Input Mode
s (00000: Phase-A input
gz (00001: Phase-B input
“ 00002: Phase-Z input

0]l]0O. | O

O] 0O| O

coM| 01 | 03
o0 [ 02 |

0CH
Pulse + Direction Input Mode

O|O}| O

o1 0| O

| com| o1 | o3
o0 | 02 |
OCH

In the increment mode, pulse signals are input and the count is incremented with
each pulse. Phase-B inputs can be used as ordinary inputs.

= 00000: Pulse input
= (00001: Direction input

g

1,000

Nms — Frequency = ——
N

== (00000: CW input
e 00001: CCW input

o

(O N @)

O] O} O

COM| 01 | 03

oo | 02 |

0

CH

Increment Mode

s (00000: Pulse input

o

0| O

oO|lO0}| O

| co

M| o1 | o3

o0 | o2 |

OCH
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Differential Phase Input Mode

Input connector| (See above note.)

B
12|
11

[o[v]els]o]o]v]e|o]z

Pulse + Direction Input Mode

Input connector| (See above note.)

28|

Wire the CPM2C inputs as shown in the following diagram.

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPMZ2C-S Operation Manual (W377) for de-

A
12
1]

[2[r]e]s]o]o]~]e]e]a]

tails.

B
12
11
10|
9
8
7]
6
5 |
4
© 00002: Phase-Z input 3 |
= 00001: Phase-B input | 2 |
. 00000: Phase-A input 1

[2[v][els]o]o]N[e]e]s

25>

NS GICISICIEIE

B

12|

1

m

9 |

8

7]

6

5

4]

3 |

0001: Direction input _2_
= 0000 Pulse input 1]

-—
%

Output Wiring

A
12]
1]

Llv][e]s]o]o|v[e]ofs

A
12]

Increment Mode

Input connector| (See above note.)

HNES G SICICEE

Up/Down Pulse Input Mode

Input connector{ (See above note.)

e 00001: CCW input
e 00000: CW input

00000: Pulse input

Wire the CPM2A outputs as shown in the following diagram.

Output Wiring

10CH

00

01

02

[comTcom|[ com

O

O

O

o

o

O

01000: Pulse output 0

01001: Pulse output 1 =
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PC Setup

Ladder Diagram
Programming

140

Wire the CPM2C outputs as shown in the following diagram.

Output connector | (See above note.)

01000: Pulse output 0 =
01001: Pulse output 1 =

A

1

HEEREEIEC R

[Rlz[ale[x]~[ofa]s]w]n]-]w

The settings in the PC Setup related to synchronized pulse control are listed in
the following table.

Word

Bits

Function Setting

DM 6642 |00 to 03

High-speed counter input mode setting 0,1,2,or

0: Differential phase input 5 kHz
1: Pulse + direction input 20 kHz
2: Up/down input
4: Increment

4

20 kHz
20 kHz

04 to 07

High-speed counter reset method setting Oor1

0: Phase-Z signal + software reset
1: Software reset

081to 15

00: Do not use.

01: Use as high-speed counter

02: Use as synchronized pulse control
(10 Hz to 500 Hz)

03: Use as synchronized pulse control
(20 Hz to 1 kHz2)

04: Use as synchronized pulse control
(300 Hz to 20 kHz)

High-speed counter setting 02, 03, 04

The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the PC.

The following table shows the instruction operations related to synchronized

pulse control.

Instruction

Control

Operation

(@)SYNC(—)

Start synchronized
control

Specifies the frequency scaling factor
and the output port, and outputs pulses.

Change frequency
scaling factor

Changes the frequency scaling factor
during pulse output.

(@)INI(61) Stop synchronized Stops the pulse outputs.
control
(@)PRV(62) | Read input frequency Reads the input frequency.

Read synchronized
control status

Reads the synchronized control status.
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The following table shows the words and bits related to synchronized pulse con-

trol.
Word Bits Name Contents

248 00 to 15 | Input frequency PV, rightmost digits | Reads the input

249 00to 15 | Input frequency PV, leftmost digits | requency PV.

AR 11 15 Pulse output in progress for pulse ON: Output in progress
output 0 OFF: Stopped

AR 12 15 Pulse output in progress for pulse
output 1

Start Frequency Control
This function specifies the bits for pulse outputs (01000, 01001) and the fre-
quency scaling factor (1% to 1,000%), and starts the pulse output.

(@)SYNC(—)

000 | Pulse input port designation (000: High-speed counter)
Pulse output port designation (000: Pulse output 0; 010: Pulse output 1)

C| Frequency scaling factor setting

Frequency scaling factor
Register the frequency scaling factor to be set.
#0001 to #1000 (4 digits BCD): 1 to 1,000%

Note When using SYNC(—) to specify a frequency scaling factor, be careful to keep
the pulse output frequency below 10 kHz.

Change Frequency Scaling Factor

This function changes the frequency scaling factor during synchronized control
(during pulse output) by specifying the bits for pulse outputs (01000, 01001) and
the frequency scaling factor (1% to 1,000%) and executing SYNC(—).

Stop Synchronized Control

This function stops the pulse outputs.

(@)INI(61)

000 | Port specifier (000: High-speed counter)
Control designation (005: Stop synchronized control)

Fixed: 000

005
000

Note The pulse output can also be stopped by switching the PC to PROGRAM mode.

Read Input Frequency
This function reads the input frequency PV.

Using an Instruction

(@)PRV(62)

00

o

Fixed: 000
Control designation (000: Read high-speed counter input frequency)
Beginning word for storing input frequency PV

E Rightmost 4 digits

D+1

000

w)

] 00000000 to 00020000 (8 digits BCD)
Leftmost 4 digits

Using Data Areas
As shown in the following illustration, the input frequency is stored in words 248
and 249.

Word 248
Word 249

Input frequency PV (Rightmost)

Input frequency PV (Leftmost)
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Words 248 and 249 are refreshed with every scan, so there may be a discrepan-
cy from the exact PV at any given time.

When the PV is read by executing PRV(62), words 248 and 249 are refreshed
with the same timing.

Read Synchronized Control Status
This function reads the synchronized control status.

Using an Instruction

—— (@)PRV(62)

000 | Port specifier (000: Pulse output 0; 010: Pulse output 1)
001 | Control designation (001: Read synchronized control status)
Beginning word for storing synchronized control status

w]

» Port specifier: 000

15 07 00

D Y

-

Status of pulse output 0
0: Stopped
1: Pulse output in progress

o Port specifier: 010

15 07 00
D _F
Status of pulse output 1

0: Stopped
1: Pulse output in progress

Using Data Areas
As shown in the following illustration, the status of pulse output 0 is stored in
AR 1115, and the status of pulse output 1 is stored in AR 1215.

15 0

AR 11 _
Status of pulse output O

0: Stopped
1: Output in progress

15 0

AR 12 _
Status of pulse output 1

0: Stopped
1: Output in progress

AR 1115 and AR 1215 are refreshed once each cycle, so there may be a discrep-
ancy from the exact PV at any given time.

When the PV is read by executing PRV(62), AR 1112 and AR 1212 are refreshed
immediately.
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Relationship Between Status and Operation

Frequency

Input pulses

‘
: : & Time

Frequency

Output pulses ﬂ/—
B S . - = Time

SYNC(—) execution _ | ‘|

INI(61) execution

‘ M1
Output 0 in progress ‘| F
L

Output 1 in progress |

Application Example

Explanation
In this example, when the execution condition (00005) turns ON, synchronized

pulse control is started and pulses are output from output 01000 (pulse output 0)
according to the pulses input by the high-speed counter. At this time, the fre-
quency scaling factor can be changed by means of analog control 0. When the
execution condition (00005) turns OFF, synchronized pulse control is stopped.
Wiring

Wire the CPM2A as shown in the following illustration.

Orange

o White 10CH
i Black 00 | o1 | 02
N [ coM | cCOM | coM |
£Blue

Rotary encoder i
e O | O @)
Brown ¥ %%
QO O O
O O

ICOMl 01 I 03 ——| Motor driver

00 | 02 |

OCH

Wire the CPM2C as shown in the following illustration. In this case, a CPU Unit
with sinking transistor outputs is used.
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COM

Note The following examples are for Fujitsu-compatible connectors. I/O bit addresses
and connector pin numbers depend on the models. Refer to the CPM2C Opera-
tion Manual (W356) or the CPM2C-S Operation Manual (W377) for details.

Input connector | (See above note.)

Blue

[2[v[e]s]ofo]v]eo[3]2]R]
= [e[e]s]ofo]~]=]e[3]2]S]>

Output connector | (See above note.)

01000

Motor Driver

Rotary encoder

Baortacu

Y oavDC

BlE[sle[=][~[o]a]s]w]n][-]>
HEBHGEGCERNEL

Note For details regarding motor driver wiring to outputs and rotary encoder wiring to
inputs, refer to the CPM2A Operation Manual (W352)/CPM2C (W356) Opera-
tion Manual CPM2C-S Operation Manual (W377).

00005 (Execution conditio
1l

PC Setup

15
owessz | o] 2] 0|0

0

- 0: Differential phase input

02: Use as pulse synchronization output.

Programming (Example for CPM2A)

20000

MOV(21)
250
DMO0000

25506

CMP(20)

#0000
250

MOV(21)

#0001
DMO000

SYNC(—)
000
000

DMO0000

INI(61)
000
005
000

144

END(O‘I)I

n%
DIFD(14) 20000 | Detects the turning OFF of the execution condition.

Moves the value of analog control 0 into DM 0000.

Sets DM 0000 to “1” when analog control 0 is set
t0 “0.”

(The analog controls are built into the CPM2A
PCs, but not CPM2C PCs.)

SYNCHRONIZED PULSE CONTROL execution
« High-speed counter

< Pulse output port 0

< Beginning word of frequency scaling factor

Stops synchronized pulse control.
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Programming (Example for CPM2C)

Execution condition
00005
i | DIFD (14) 20000 Detects OFF to ON transition in execution condition.
SYNC Executes synchronized pulse control.
000| «— High-speed counter
000 . Pulse output 0
DMO0000 «— First word containing frequency factor
20000
| INI Stops synchronized pulse control.
000
005
000
: END (01) I
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2-8 Data Computation Standards

The degree of error and performance in pulse outputs and synchronized pulse
control are described in this section.

2-8-1 Pulse Outputs

Delays in Frequency There will be a delay before a change in the frequency during pulse output is
Changes actually applied to the output, as shown below.

Frequency
changed

|
~—— Delay

Juyuyywye— g5 —— 57 L1

Pulse output

Maximum delay (ms) = One period of the current pulse output - 2 + 10 + instruction execution time

There will be an error between the frequency of the output pulse and the set fre-
quency of less than + 1% due to internal processing error.

2-8-2 Synchronized Pulse Control

Delay in Start of Pulse The following diagram shows the delay that will occur between starting synchro-
Output nized pulse control and the start of actual pulse output.

Uy L
L o 5 o

Frequency Error

Pulse input

Pulse output

Delay '

Maximum delay (ms) = One period of the pulse input x 2 + 16.25

Delays in Frequency There will be a delay before a change in the frequency during pulse output is
Changes actually applied to the output when performing synchronized pulse control, as
shown below.

Pulse input

puseoutput — J - L[ LT LT 1

Maximum delay (ms) = One period of the current pulse output = 2 + 10

Delay in Stop of Pulse The following diagram shows the delay that will occur between stopping syn-
Output chronized pulse control (0 Hz) and the end of actual pulse output during synchro-
nized pulse control.

' Delay

Pulse input w .

Maximum delay (ms) = Setting in DM 6642 (see below) + One period of the current pulse output + 2 + 10

Pulse output
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Setting of Frequency range Delay
DM 6642 bits 08 to 15
02 10 to 500 Hz 262 ms
03 20 Hzto 1 kHz 66 ms
04 300 Hz to 20 kHz 4 ms
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Frequency Error

There will be an error between the frequencies of the input pulse and output
pulse, as described below. The error consists of error in the input pulse frequen-
cy measurement and error in the output pulse frequency.

Input Pulse Frequency Measurement Error

The error in measuring the frequency of the input pulse depends on the setting in
DM 6642, as shown below. If a multiplication factor is specified for synchronized
pulse control, the error given in the table must also be multiplied by the same
factor.

Setting of Frequency range Error
DM 6642 bits 08 to 15
02 10 to 500 Hz +1 Hz
03 20 Hz to 1 kHz +1 Hz
04 300 Hz to 20 kHz +10 Hz

Output Pulse Frequency Error
There will be an error between the frequency of the output pulse and the set fre-
quency of less than + 1% due to internal processing error.

Example
DM 6642 bits 08 to 15: 4 (frequency range: 300 Hz to 20 kHz)

Multiplication factor: 300%
Input frequency: 1 kHz (error: 0%)

If synchronized pulse control is performed under the above conditions, there will
be an error of £10 Hz in measuring the frequency range of the input pulse. The
input frequency will thus be 990 to 1010 Hz. The multiplication factor of 300%,
however, would make this 2970 to 3030 Hz. There would also be an error of +1%
in the frequency of the output pulse, so the output would be in the range 2940 to
3060 Hz.

2-9 Analog I/O Functions (CPM1/CPM1A/CPM2A/CPM2C Only)

One or more Analog I/0O Units can be connected to the PC to provide analog I/O.
One Analog I/0O Unit allows 2 analog inputs and 1 analog output. Refer to 3-1
Analog I/O Units for details.

2-10 Temperature Sensor Input Functions
(CPM1A/CPM2A/CPM2C Only)

Temperature Sensor Units can be added to directly input temperature sensor
inputs into the PC. Temperature Sensor Units are available for either thermo-
couple or platinum resistance thermometer inputs.

For the CPM1A or CPM2A, up to three CPM1A-TS001/101 Temperature Sensor
Units or one CPM1A-TS002/102 Temperature Sensor Unit can be connected.
Up to 6 temperature inputs are possible for one PC.

For the CPM2C, up to four CPM2C-TS001/101 Temperature Sensor Units can

be connected, enabling up to 8 temperature inputs for one PC.
Up to three Units can be connected for the CPM2C-S.

2-11 CompoBus/S I/O Slave Functions
(CPM1A/CPM2A/CPM2C Only)

The PC can function as a Slave to a CompoBus/S Master Unit (or SRM1 Compo-
Bus/S Master Control Unit) when a CompoBus/S I/O Link Unit is connected. Re-
fer to 3-3 CompoBus/S I/O Link Unit for details.
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2-12 CompoBus/S I/0 Master Functions (SRM1(-V2) and
CPM2C-S Only)

Maximum Number of Nodes A maximum of either 16 or 32 CompoBus/S nodes may be connected.

Communications mode | No. of nodes set | Communications response time
High-speed mode 16 0.5ms

32 0.8 ms
Long-distance mode 16 4.0ms

32 6.0 ms

The communications mode and maximum number of nodes are set in the PC
Setup, as shown in the following table.

Word Bit(s) Function Setting
DM 6603 | 00 to 03 | Maximum number of CompoBus/S nodes Oor1
0: 32 nodes
1: 16 nodes
04 to 07 | CompoBus/S communications mode Oor1

0: High-speed communications
1: Long-distance communications

08 to 15 | Not used. 00

Note When changes are made to these settings, always turn the power off and on
again to make the new setting effective.

Slave Interrupts Input bits in IR 000 to IR 007 and output bits in IR 010 to IR 017 are used as inter-
rupts for CompoBus/S I/O Terminals. The CompoBus/S I/O Terminal interrupts
(IN Oto 15 and OUT 0 to 15) are allocated as indicated in the following table.

INO to IN15 are the node addresses for the Input Terminals and OUTO to OUT15
are the node addresses for the Output Terminals.

Word Bit
15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
Input | IR 000 IN1 INO
IR 001 IN3 IN2
IR 002 IN5 IN4
IR 003 IN7 IN6
IR 004 IN9 IN8
IR 005 IN11 IN10
IR 006 IN13 IN12
IR 007 IN15 IN14
Output | IR 010 OUT1 OouTo
IR 011 OUT3 ouT2
IR012 OuUT5 OouUT4
IR013 ouT7 OouUT6
IR 014 ouT9 OouT8
IR 015 OuUT11 OouT10
IR 016 OuT13 OouT12
IR017 OuT15 OouT14

Note 1. When the maximum number of CompoBus/S nodes is set to 16, IN8 to IN15
can be used as work bits.

2. CompoBus/S Terminals with less than 8 points are allocated bit addresses
from either O or 8.
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Status Flags

3. CompoBus/S Terminals with 16 points can be set for only even number ad-

dresses.

4. Analog Terminals can be set for only even number addresses.

The communications status between CompoBus/S terminals is output through

ARO04 to AR07 Slave Add Flags and Slave Communications Error Flags.

CompoBus/S
communications path

Word Uppermost bits: Slave Communications Error Flags Lower Bits: Slave Add Flags
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AR04 | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
ARO5 | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | INT | INO | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | INT | INO
AR06 | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
15 14 13 12 1 10 9 8 15 14 13 12 1 10 9 8
ARO7 | IN15 | IN14 | IN13 | IN12 | IN11 | IN10 | IN9 | IN8 | IN15 | IN14 | IN13 | IN12 | IN11 | INTO | IN9 | IN8
Note . INO to IN15 are the input terminals and OUTO to OUT15 are the output termi-
nals.

. When the maximum number of CompoBus/S units is set to 16, IN8 to IN15
and OUT8 to OUT15 cannot be used.

. The Slave Add Flag turns ON when a slave joins the communications. When
the power to the CPU Unit is turned OFF and ON again all bits will turn OFF.

. The Slave Communications Error Flag turns ON when a slave participating
in the network is separated from the network. The bit will turn OFF when the
slave re-enters the network.

. For the SRM1, an error will not occur even if the same node address is allo-
cated to more than one slave. Errors will also not occur when communica-
tions go down or communications errors, such as broken lines, occur. Set all
node addresses very carefully and confirm slave operation by including a
section of ladder program using the Status Flags. An example is shown be-
low.

Example
SRM1 (-V2)
or CPM2C-S
‘omaon CPM2C -

Disconnection (2)

I [

IR 000 IR 001 IR 000
Bits 00 to 07 Bits 00 to 07 Bits 00 to 07
Node address
Slave 1 Slave 2 Slave 3 duplication (1)
Node 0 (INO) Node 2 (IN2) Node 0 (INO)
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00000 (Slave 1 input)

If the addresses for Slave 1 and Slave 3

00100 (Slave 2 input)

20000 are the same, the Master will not be able

If a communications error is generated,
the status of IR 00100 will be the same
20100 as before the error and so the change in

O to read input from Slave 3.

the status of the actual input will not be
detected.

\ 4

e Example of Countermeasure in Ladder Program

AR0500
(INO’s Active Flag)
1L

AR0508
(INO’s Error Flag)

00000

02800 ) (Slave 1 communications normal)

AR0502
(IN2’s Active Flag)
1L

AR0510
(IN2’s Error Flag)

20000

00100

02900 ) (Slave 2 communications normal)

20100

L

OO0

2-13 Analog Controls (CPM1/CPM1A/CPM2A Only)

The PCs are equipped with analog controls that automatically transfer the set-
tings on the CPU Unit’s adjustment switches to words in the CPU Unit’s I/O me-
mory. This function is very useful when there are set values that need to be pre-
cisely adjusted during operation. These set values can be changed just by turn-
ing the adjustment switches on the CPU Unit.

Settings

The PCs have two analog adjustment controls that can be used for a wide range

of timer and counter analog settings. The following diagrams show the adjust-
ment controls. As these controls are turned, values from 0000 to 0200 (BCD) are
stored in the SR Area. Use a Phillips screwdriver to adjust the settings.
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The storage words are refreshed once with every CPU Unit cycle.

CPM1

@ P
Ll % O |owlm)

The analog setting for control 1 is in SR 251. ‘ 24voC

The analog setting for control 0 is in SR 250. —

em....t.
& oM 00 01 02 03 04 08

o

@ nUN @ COMM

al
[ @ PAn @ OIEMR SEAM  OMRON
a

e x FERTETERT
“u P00
CPM1A/CPM2A 5

& 00 0;
OCH
()| NSH o ¢ o

The analog setting for control 0 is in SR 250, s 7 eoeee
0;1 OCHD.OO.10.20.30.40.50607

/O 1CH 00 01 02 03 04 05
4 omron SYSMAC CPNM

The analog setting for control 1 is in SR 251. sz

10CH 00 01 02 03 04 05 06 07
o000
11CH €0 01 02 03

l ®PWR @ RUN @ COMM @
Mileeocoocooooe

o 24VDC 0.3A OUTP 10CH
L | + Joo o
PERPHERAL [ - Tcomicom]lc

Note The above diagram shows the CPM2A, but the settings are the same for the
CPM1A.

&Caution The analog setting may change with changing temperatures. Do not use the
analog adjustment controls for applications that require a precise, fixed setting.
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Using Analog Controls

Make the analog settings.

Create a ladder diagram program.

Analog control 0

-(®

1

Use a Phillips screwdriver to adjust the controls.

Connect a Programming Device such as a Programming Console, and
check the values stored in SR 250 and SR 251.

Read the values in SR 250 and SR 251 with the ladder diagram program.

Analog control 1
A

\—* SR 251 | Analog control 1 set value (SV)

SR 250 | Analog control 0 set value (SV)

Making the Analog Use a Phillips screwdriver to adjust the analog controls. The set values can be
Settings checked by connecting a Programming Device such as a Programming Console
and reading the values stored in SR 250 and SR 251.

Analog control 0 Analog control 1
& &
0 1

Ladder Diagram The following table shows the words and bits where the analog settings are
Programming stored.
Word Bit Name Value
SR 250 00to 15 Analog control 0 SV storage area 0000 to 0200
SR 251 00to 15 Analog control 1 SV storage area (BCD)

In the following example program, the analog control SV (0000 to 0200 BCD)
stored in SR 250 is set as a timer SV. The timer’s set range is 0.0 s t0 20.0 s.
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Start bit
{ | TIM 000 | Specifies SR 250 for the timer SV.
250
TIMOOO 01003

— | O
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2-14 Quick-response Inputs

2-14-1 CPM1/CPM1A Quick-response Inputs

Quick-response Operation

Setting Quick-response
Inputs

The CPM1/CPM1A have quick response inputs that can be used to enable in-
putting shorter signals.

All 10-point CPU Units have 2 quick-response input terminals and the 20-, 30-,
and 40-point CPU Units have 4 quick-response input terminals. The same termi-
nals are used for quick-response inputs and interrupt inputs.

Quick-response inputs have an internal buffer, so input signals shorter than one
cycle can be detected. Signals with a pulse width as short as 0.2 ms can be de-
tected, regardless of their timing during the PC cycle.

Overseeing | Program o Overseeing | Program 1w
processes | execution | refreshing | processes | execution | refreshing

Input signal AN ‘
(00003) ‘ \ ‘
IR 00003 - | ‘ S
‘ One cycle ]
CPU Unit Input bits Min. input pulse width
10-point CPU Units IR 00003 to IR 00004 0.2ms
20-, 30-, 40-point CPU Units | IR 00003 to IR 00006

The input bits in the above table can be set as quick-response inputs in
DM 6628, as shown in the following table.

Word Settings

DM 6628 | 0: Normal input
1: Interrupt input
2: Quick-response input

(Default setting: 0)

Bit 15 0

Setting for input 00006: Set to 2 4‘

Setting for input 00005: Set to 2
Setting for input 00004: Set to 2
Setting for input 00003: Set to 2

Program Example
In this example, DM 6628 has been set to 0002.

25315 First Cycle Flag
ON for 1 cycle

i | @INT(89)

000 Mask/unmask input interrupts.
000

#000E Unmasks 00003 (interrupt input 0), masks others.
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2-14-2 CPM2A/CPM2C Quick-response Inputs

The CPM2A and CPM2C have four inputs used for quick-response inputs
(shared with interrupt inputs and 2-kHz high-speed counter inputs). With quick-
response inputs, signals that are changed within a cycle can be received by
maintaining an internal buffer.
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Note

Note

Shared Calculation 1/O refresh Shared Calculation | /O refresh

processing | processing processing | processing

| |

| |
Input terminal ‘ AN |
(00003) | \ |

|

| | !

| L
00003 | i

[ I

1 cycle

Input number (See note.) Minimum input signal width

00003 50 us

00004

00005

00006 (See note 2.)

1

2.

. Input numbers 00003 to 00006 can be used as interrupt inputs, 2-kHz high-

speed counter inputs, or quick-response inputs. If they are not used for any
of these purposes, then they can be used as ordinary inputs.

Input number 00006 does not exist in CPM2C CPU Units with 10 I/O points.

The following table shows the relationships between quick-response inputs and
the CPM2A/CPM2C’s other functions.

Function Interval timer interrupts
Synchronized pulse control Can be used simultaneously.
Interrupt inputs See note 1.
Interval timer interrupts Can be used simultaneously.
High-speed counters Can be used simultaneously.
Interrupt inputs (counter mode) See note 2.
Pulse outputs Can be used simultaneously.
Quick-response inputs See note 3.
Input time constant See note 4.
Clock Can be used simultaneously.

1

. Quick-response inputs utilize the interrupt input function, so the same input

number from 00003 to 00006 cannot be assigned for both a quick-response
input and an interrupt input in the PC Setup.

. A quick-response input and an interrupt in counter mode cannot be as-

signed the same input number in the PC Setup.

. The input numbers allocated for quick-response inputs are 00003 to 00006.

These inputs can be set and operated as quick-response inputs.

. Input time constants are disabled for all inputs that are set as quick-re-

sponse inputs.



Quick-response Inputs

Section 2-14

Using Quick-response Inputs

Wire the inputs.

PC Setup (DM 6628)

Quick-response inputs 0

w =

Wiring the Inputs

Input numbers 00003, 00004, 00005, and 00006

2: Use as quick-response inputs.

|
000083 — [ Quick-response input 0 )

00004 |
00005 !
: ( Quick-response input 1

00006

| [ Quick-response input 2 ]

|
|
| [ Quick-response input 3
|

PC Setup

DM 6628

Quick response

Wire the CPM2A’s inputs as shown in the following diagram.

OjJ]o]|]0O0| O

OjJ]O}| ©O

0O

[comT o1 | 03 | o5

00 | 02 | o4 | o6 |

OCH

Y

Input 00003: Quick-response input 0
Input 00004: Quick-response input 1
Input 00005: Quick-response input 2
Input 00006: Quick-response input 3
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Wire the CPM2C’s inputs as shown in the following diagram.

Note The following examples are for Fujitsu-compatible connectors. Input bit ad-
dresses and connector pin numbers depend on the models. Refer to the CPM2C
Operation Manual (W356) or the CPM2C-S Operation Manual (W377) for de-
tails.

CPU Units with 10 I/O Points

Input terminal Input connector| (See above note.)

[ve)

Input 00004: Quick-response input 1
gussscos |nput 00003: Quick-response input 0

EINSEEEIEIS

fessms: (00004 Quick-response input 1

00003: Quick-response input 0

[2[v]e]s]olo[S]=]o[3]2]R]>

=v[efs]elo[s]e]o[5]2]S]

CPU Units with 20/32 I/0 Points

Input connector (See above note.)

=== 00006: Quick-response input 3*

™ 00005: Quick-response input 2*

00004: Quick-response input 1
00003: Quick-response input 0

[=[v][efs]olo]S[o]o[3]2]S]w
Iv][e]s]oleo]~[=]e|3]2]5]>

PC Setup To use quick-response inputs with the CPM2A or CPM2C, make the following
settings in the System Setup Area (DM 6628) from a Programming Device.

Word Bits Function Setting
DM 6628 |00 to 03 | Interrupt setting for 0: Ordinary input 2

input number 3 1: Interrupt input

04 to 07 | Interrupt setting for (interrupt input mode or
input number 4 counter mode)

08 to 11 | Interrupt setting for 2: Quick-response input
input number 5*
1210 15 | Interrupt setting for
input number 6*
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Note *Input numbers 00005 and 00006 does not exist in CPM2C CPU Units with 10

I/0 points.

The settings will go into effect when the mode is changed (from PROGRAM to
MONITOR/RUN) or when the power supply is turned ON to the PC.

2-15 Macro Function

Using Macros

1,2, 3.

Note

The macro function allows a single subroutine (programming pattern) to be used
by simply changing the I/O word. A number of similar program sections can be
managed with just one subroutine, thereby greatly reducing the number of steps
in the program and making the program easier to understand.

To use a macro, call a subroutine by means of the MACRO instruction,
MCRO(99), as shown below, in stead of SBS(91) (SUBROUTINE ENTRY).

MCRO(99)

Subroutine No

Fist input word

First output word

When MCRO(99) is executed, operation will proceed as follows:

1. The contents of the four consecutive words beginning with the first input
word will be transferred to SR 232 through SR 235.

2. The specified subroutine will be executed until RET(93) (Subroutine Return)
is executed.

3. The contents of SR 236 through SR 239 (results of the subroutine execu-
tion) will be transferred to the four consecutive words beginning with the first
output word.

4. MCRO(99) will then be finished.

When MCRO(99) is executed, the same instruction pattern can be used as
needed simply by changing the first input word or the first output word.

The following restrictions apply when the macro function is used.

e The only words that can be used for each execution of the macro are the four
consecutive words beginning with the first input word number (for input) and
the four consecutive words beginning with the first output word (for output).

» The specified inputs and outputs must correctly correspond to the words used
in the subroutine.

* Even when the direct output method is used for outputs,subroutine results will
be actually reflected in the specified output words only when the subroutine
has been completed (step 3 above).

SR 232 through SR 239 can be used as work bits when MCRO(99) is not used.

The first input word and the first output word can be specified not with I/O bits, but
also with other bits (such as HR bits, work bits, etc.) or with DM words.

Subroutines called by MCRO(99) are defined by SBN(92) and RET(93), just as
are ordinary subroutines.
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Application Example

Macro not used

When a macro is used, the program can be simplified as shown below.

Macro used
25313 (Always ON)
11

00000 20001
MCRO(99
_| | y4 20000 " !
| Al 030
20000 [ R 000
—| |— % 200
ooolo1 00,0?,2 MCRO(99)
_| } w4 20001 030
002
002|oo 20f(])/1 //' 208
_| [ H 20500
2500 / MCRO(99)
_| |_ 030
00201 00202 005
| Y4
— | P4l 20501 //' 210
00500 21001 MCRO(99)
| | Y%
| Al 21000 030
010
21000
_| |_ 220
00501 00502 / SBN(92) 030
1 (P4
_| [ H 21001
232 23601
01000 22001 ) _|3 |o ° 3'lel/ 23600
_| 1 ()4 22000 | Al
| P4
22000 /< 23600
00101 00102 s . d 23201 23202
_| : : : 22001 ubro_utlne use | 11 23201
to define macro I ! I

= RET(93) I

2-16 Calculating with Signed Binary Data

CPM2A/CPM2C and
SRM1(-V2) Instructions

CPM1/CPM1A Instructions

Signed Data Calculations
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The CPM1/CPM1A/CPM2A/SRM1(-V2) allow calculations on signed binary
data. The following instructions manipulate signed binary data. Signed data is
handled using 2’s complements.

The following signed-binary instructions are available in CPM2A, CPM2C, and
SRM1(-V2) PCs:

* BINARY ADD — ADB(50)

¢ BINARY SUBTRACT — SBB(51)

¢ 2’S COMPLEMENT — NEG(—)

The following signed-binary instructions are available in CPM1/CPM1A PCs:
* BINARY ADD - ADB(50)
* BINARY SUBTRACT — SBB(51)

Addition Subtraction
7+3=10 7-3=4
(-7)+3=—4 (=7)-3=-10
7+(-3)=4 7-(-3)=10
(-7) + (-3) =-10 (-7)-(-3)=—-4
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2-16-1 Definition of Signed Binary Data

Signed binary data is manipulated using 2’s complements and bit 15 is used as
the sign bit. The range of data that can be expressed using one word is as fol-
lows:—32,768 to 32,767 (8000 to 7FFF hexadecimal).

The following table shows equivalents between decimal and hexadecimal data.

Decimal 4-digit Hexadecimal
32.767 7FFF

32.766 7FFE

2 0002

1 0001

0 0000

1 FFFF

2 FFFE

32,767 8001
-32.768 8000

2-16-2 Arithmetic Flags

The results of executing signed binary instructions is reflected in the arithmetic
flags. The flags and the conditions under which it will turn ON are given in the
following table. The flags will be OFF when these conditions are not met.

Flag ON conditions
Carry Flag (SR 25504) Carry in an addition.
Negative results for subtraction.
Equals Flag (SR 25506) The results of addition, subtraction,
multiplication, or division is 0.
Results of converting 2’s complement is 0.

2-16-3 Inputting Signed Binary Data Using Decimal Values

Inputting Instructions

Although calculations for signed binary data use hexadecimal expressions, in-
puts from the Programming Console or SSS can be done using decimal inputs
and mnemonics for the instructions. The procedure to using the Programming
Console to input using decimal values is shown in the CPM1 Operation Manual,
CPM1A Operation Manual, CPM2A QOperation Manual, CPM2C QOperation
Manual, and SRM1 Master Control Unit Operation Manual. Refer to the SSS Op-
eration Manual: C-series PCs for details on using the SSS.

Refer to the CPM1 Operation Manual, CPM1A Operation Manual, CPM2C Op-
eration Manual, CPM2A Operation Manual, and SRM1 Master Control Unit Op-
eration Manual details on inputting instructions from the Programming Console.

2-17 Differential Monitor

The CPM1/CPM1A, CPM2A//CPM2C, and SRM1(-V2) support differential
monitoring from either the Programming Console or the SSS. The operator can
detect on OFF-to-ON or ON-to-OFF transition in a specified bit. When the speci-
fied transition takes place, the transition is indicated on the display and a buzzer
sounds to enable easy recognition of the transition.

Refer to the CPM1 Operation Manual, CPM1A Operation Manual, CPM2A Op-
eration Manual, CPM2C Operation Manual, or SRM1 Master Control Units Op-
eration Manual for details on the Programming Console Differential Monitor pro-
cedure and to the SSS Operation Manual: C-series PCs for the SYSMAC Sup-
port Software procedure.
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2-18 Expansion Instructions (CPM2A/CPM2C/SRM1(-V2) Only)

A set of expansion instructions is available for the CPM2A, CPM2C (including
the CPM2C-S), and SRM1(-V2) to aid in special programming needs. Function
codes can be assigned to up to 18 of the expansion instructions to enable using
them in programs. This allows the user to pick the instructions needed by each
CPM2A, CPM2C, or SRM1(-V2) program to more effectively use the function
codes required to input instructions.

The mnemonics of expansion instructions are followed by “(—)” as the function
code to indicate that they must be assigned function codes by the user in the
instructions table before they can be used in programming (unless they are used
under their default settings).

Any of the instructions not assigned function codes will need to be assigned
function codes in the instructions table used by the Programming Device and the
CPM2A/CPM2C or SRM1(-V2) before they can be used in programming. The
assignments of expansion instructions in the instructions table will change the
meaning of instructions and operands, so be sure to set the instructions table
before programming and transfer the proper instructions table to the CPM2A/
CPM2C or SRM1(-V2) before program execution.

Example: CPM2A/CPM2C PCs
The specific instructions used in the following example are for the CPM2A/
CPM2C. The concepts are the same for the SRM1(-V2).

Function code 61 I:/I/ INI Function code 61 INI
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Note

SPED SPED
Function code 64 ﬁ PULS Function code 64 PULS

MAX MAX
Function code 65 MIN Function code 65 MIN

SUM SUM

At the time of shipping, the function codes are
assigned as shown above. (In this example,
the instructions all relate to pulse outputs.)

If pulse outputs are not being used, and if
maximum values, minimum values, and
sums are required, then the Set Instructions
operation can be used as shown above to
reassign instructions in the instruction table.

1. Set the PC model to “CQM1” when setting the expansion instructions for the
SRM1(-V2) or CPM2A/CPM2C from the SSS.

2. The PC Setup must be set for user-defined expansion instruction function
codes in order for function codes to be assigned. Set bits 08 to 11 of
DM 6602 to 1.
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2-18-1 CPM2A/CPM2C/CPM2C-S Expansion Instructions

The following 18 function codes can be used for expansion instructions: 17, 18,
19, 47, 48, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 87, 88, and 89. The function
code assignments can be changed with a Programming Console or the Support
Software.

Refer to 4-4-5 Assigning Expansion Instruction Function Codes in the CPM2A or
CPM2C Operation Manual for the Programming Console procedure.

Refer to the SSS Operation Manual: C-series PCs for the SSS procedure.
Refer to the SYSMAC-CPT Support Software Quick Start Guide (W332) and
User Manual (W333) for the SYSMAC-CPT Support Software procedure.

The expansion instructions that can be used are listed below, along with the de-
fault function codes that are assigned when the PC is shipped.

Mnemonic Function code
ASFT 17
18
19
RXD 47
TXD 48
CMPL 60
INI 61
PRV 62
CTBL 63
SPED 64
PULS 65
SCL 66
BCNT 67
BCMP 68
STIM 69
87
88
INT 89
ACC
AVG
FCS
HEX
HMS
MAX
MIN
NEG
PID
PWM
SCL2
SCL3
SEC
SRCH
STUP
SUM
SYNC
TIML
TMHH
ZCP
ZCPL
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2-18-2 SRM1(-V2) Expansion Instructions

The following 18 function codes can be used for expansion instructions: 17, 18,
19, 47, 48, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 87, 88, and 89. The function
code assignments can be changed with a Programming Console or the Support
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Software.

Refer to 4-2-6 Setting Expansion Instructions in the SRM1 Master Control Unit
Operation Manual for the Programming Console procedure. Refer to the SSS
Operation Manual: C-series PCs for the SSS procedure. Refer to the SYSMAC-
CPT Support Software Quick Start Guide (W332) and User Manual (W333) for
the SYSMAC-CPT Support Software procedure.

The expansion instructions that can be used are listed below, along with the de-
fault function codes that are assigned when the SRM1(-V2) is shipped.

Mnemonic Function code

ASFT 17
- 18
- 19
RXD 47

TXD 48

CMPL 60
- 61
- 62
- 63
- 64
-- 65

SCL* 66
BCNT 67
BCMP 68

STIM 69
- 87
- 88
-- 89
FCS

HEX

NEG*

PID*

STUP

ZCP*

Note *SCL(66), NEG(—),

PID(—), and ZCP (—) are supported by the

SRM1-C0[]-V2 CPUs only.
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2-19 Using the CPM2A/CPM2C Clock Function

The CPM2A PCs and some CPM2C (including the CPM2C-S) PCs have a built-
in clock function. This section explains how to use the clock.

2-19-1 Data Area Words

This following illustration shows the configuration of the words (AR 17 through
AR 21) that are used with the clock. These words can be read and used as re-
quired. (AR 17 is provided so that the hour and minute can be accessed quickly.)

15 8 7 0
AR 17 | Hour Minute g BCD h
: 2 digits each.
AR 18 | Minute Second (Only the last 2 digits of the
AR 19 | Date Hour year are given_)
AR 20 | Year Month
AR 21 ‘ ‘ ‘ Day of week| <— 00 to 06: Sunday to Saturday
L 1

!

AR 2115 | Clock Set Bit
AR 2114 | Clock Stop Bit
AR 2113 | 30-Second Adjustment Bit

2-19-2 Setting the Time

To set the time, use a programming device as follows:

Setting Everything

1,2,3... 1. Turn ON AR 2114 (Clock Stop Bit) to stop the clock and allow AR 18 through
AR 21 to be overwritten.

2. Using a Programming Device, set AR 18 through AR 20 (minute/second,
date/hour, and year/month) and AR 2100 through AR 2107 (day of week).

3. Turn ON AR 2115 (Clock Set Bit) when the time set in step 2 is reached. The
clock will start operating from the time that is set, and the Clock Stop Bit and
Clock Set Blt will be turned OFF automatically.

Setting Only the Seconds
It is also possible, by using AR 2113, to simply set the seconds to “00” without
going through a complicated procedure. When AR 2113 is turned ON, the clock
time will change as follows:

If the seconds setting is from 00 to 29, the seconds will be reset to “00” and the
minute setting will remain the same.

If the seconds setting is from 30 to 59, the seconds will be reset to “00” and the
minute setting will advance by one.

When the time setting is complete, AR 2113 will turn OFF automatically.
Note The time can be set easily using menu operations from a Programming Console
or SSS. Refer to the CPM2A Operation Manual or the CPM2C Operation Manu-

al for the Programming Console procedure or to the SSS Operation Manual: C-
series PCs for the SSS procedure.
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SECTION 3
Using Expansion Units

This section describes how to use the CPM1A-MADO1, CPM1A-MAD11, and CPM2C-MADI11 Analog I/O Units; the
CPM1A-TS001/002/101/102 and CPM2C-TS001/101 Temperature Sensor Units; the CPM1A-SRT21 and CPM2C-SRT21
CompoBus/S I/0 Link Units; and the CPM1A-DRT21 DeviceNet I/O Link Unit. The CPM1A-MADI11 and CPM2C-MAD11
Analog I/0 Units provide the same functions, and are thus described in the same section even though they are supported by
different PCs.

3-1  Analog VO UNILS . ..o et e e e e 166
3-1-1  CPMIA-MADOI Analog /O Unit ........ ... i, 166
3-1-2 CPMI1A-MADII and CPM2C-MADI11 Analog I/O Units .................. 177
3-2  Temperature Sensor UNitS . ... ... ...ttt et 193
3-2-1 CPMIA/CPM2A Temperature Sensor Units .. ...........cooeuneeneen ... 193
3-2-2  CPM2C Temperature Sensor Units . .............uuineninennenenenenn.. 194
3-2-3  Using Temperature Sensor Units .. .......... ..o, 195
3-2-4  Connecting Temperature Sensor Units .............. ..., 195
3-2-5  Setting Temperature Ranges ............. .. .. i i, 197
3-2-6  Connecting Temperature Sensors .. ..........ouvuvreinene e 200
3-2-7 Ladder Programming . ......... ... ... . . i 202
3-2-8  Two-decimal-place Mode ........... ..t 208
3-3  CompoBus/ST/OLink Units . ........ ... e 214
3-4 DeviceNet /O Link Unit ... ... .. . i 219
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Analog I/0 Units Section 3-1

3-1 Analog I/O Units
3-1-1 CPM1A-MADO1 Analog I/O Unit

A maximum of 3 Expansion Units or Expansion I/O Units, including CPM1A-
MADO1 Analog I/O Units, can be connected to a CPM1, CPM1A (see note) or
CPM2A PC. One Analog I/0O Unit allows 2 analog inputs and 1 analog output.
With the maximum of 3 Analog I/O Units connected, 6 analog inputs and 3 ana-
log outputs are possible.

e The analog input range can be setto 0 to 10 VDC, 1 to 5 VDC, or 4 to 20 mA
with a resolution of 1/256.

¢ An open-circuit detection function can be used with the 1 to 5 VDC and 4 to
20 mA settings.

e The analog output range can be set to 0 to 10 VDC, 4 to 20 mA, or —10 to
10 VDC. The output has a resolution of 1/256 when the range is set to 0 to
10 VDC or 4 to 20 mA, or a resolution of 1/512 when set to —10 to 10 VDC.

A maximum of 3 Expansion Units or Expansion I/0O Units can be connected.

CPM1(-V1)/CPM1A/CPM2A CPM1A-20EDR1 CPM1A-8ED CPM1A-MADO1
CPU Unit Expansion I/O Unit  Expansion I/O Unit Analog I/O Unit
@ € @)

gsfsasanny
sess

Exd
OMROR SYSMAC CPM2A

4 PR O RUN @ COMM @B 3 ERRIEALM
-

(LTI

K
[e) pe~J h- ~4 le A= 4 L~ i~ ]
I 1
§$ é
S| 2
2 2
3|l €
(=]
S| ¢
© ©
gl €
© ©
—|]

Note The CPM1-30CDR-[]-V1 is the only CPM1 CPU Unit to which 3 Expansion
Units or Expansion 1/0O Units can be connected. Only one Expansion Unit or
Expansion 1/O Unit can be connected to models without the “V1” suffix. Analog
Units cannot be connected to 10-point or 20-point CPM1A CPU Units. You must
use a 30-point or 40-point CPU Unit to connect to the CPM1A.
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Item Voltage I/0 Current /O
Analog | Number of inputs 2
g’g;%on Input signal range 0to10V/1to5V 4t0 20 mA
Max. rated input 15V +30 mA
External input impedance 1 MQ min. 250 Q rated current
Resolution 1/256
Accuracy 1.0% full scale
A/D conversion data 8-bit binary
Analog | Number of outputs 1
Output Output signal range Oto 10 Vor 4 t0 20 mA
Section _10to 10 V
g%?: 1) Max. external output current 5mA ---
Allowable external output load resistance 350 Q

Resolution

1/256 (1/512 when the output signal range is —10 to 10 V)

Accuracy

1.0% of full scale

Set data

8-bit signed binary

Conversion time

10 ms max. per Unit (See note 2.)

Isolation method

Photocoupler isolation between I/O terminals and PC signals.
No isolation between analog 1/O signals.

Note 1. With analog outputs it is possible to use both voltage outputs and current
outputs at the same time. In this case however, the total output current must
not exceed 21 mA.

2. The conversion time is the total time for 2 analog inputs and 1 analog output.

Part Names

Analog I/O Terminals

Expansion 1/0
Connecting Cable

Expansion Connector

Expansion 1/0 conneéting cable

&Caution

errors.

| -

== Expansion connector

Connected to analog I/O devices.

Analog I/O terminals

Connected to the CPU Unit or previous Expansion Unit. The cable is provided
with the Unit and cannot be removed.

Do not touch the cables during operation. Static electricity may cause operating

Connected to the next Expansion Unit or Expansion I/0O Unit.
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Analog I/O Signal Ranges
Analog Input Signal Ranges

0to 10 V inputs 1to 5 Vinputs 4 to 20 mA inputs
Conversion value Conversion value Conversion value
e e .« FF A

80 T~ """ |

00

ov 5V 10V oV 1v 3V 5V 4mA 12mA 20mA
Input signal Input signal Input signal

Analog Output Signal Ranges

—10to +10 V outputs

(&)}

N W s
t

|

|

|

|

i |

Set value !

8100 8OFF 8080 |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
00 0080 00FF 0100
71 Set value

-
t

1
' ' ' '
a A O N

1
' ' ' '
© © N O

4 to 20 mA outputs 0to 10 V output
(mA)

/

0080 00FF 0100 8080 0000 0080  OOFF 0100
Set value
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Using Analog I/O

Set the I/O range

Connect the Unit

Wire the analog 1/0

Create a ladder program

Analog Inputs

Analog inputs: 0to10V,1to 5V, or4to20 mA
Analog outputs: 0to10V,—-10to +10 V, or 4 to 20 mA

Connect the Analog I/O Unit.

Connect an analog input device.

Write the range code.
Analog input: Read converted data.
Analog output: Write set value.

CPU Unit Analog I/0 Unit
Ladder program o
77 |Word(n+1) | Range code
> Analog input 1
— MOV(21)| MOVE instruction - conversion value

value.

Writes the range code.
Reads the conversion

Word (m + 2) Analog input 2
conversion value

®)|®|)®

VPR R®

last output word allocated to the CPU Unit, or
previous Expansion Unit or Expansion I/O Unit.

Where “m” is the last input word and "n”is the | Pressure sensor
|
|

t

Analog devices
Temperature sensor

Speed sensor
Flow sensor
Voltage/current meter
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Analog Outputs

CPU Unit Analog I/O Unit
Ladder program (See note.)
> Range code
Analog output set value
— MOV(21) MOVE instruction

Writes the set

Writes the range code

value

B

SEEEE

Where “n” is the last output word allocated to !
the CPU Unit, or previous Expansion Unit or :
1

Expansion I/0O Unit.

{

Analog devices
Adjustment equipment
Servo Controller
Variable speed device
Recorder
Other

Note Word (n + 1) can be used for either the range code or the analog output set value.

Setting I/0 Signal Range

170

The 1/O signal range is set by wiring the 1/O terminal and by writing the range
code to the Analog I/0O Unit’s output word.

I/O Terminal Arrangement

YORE®

D)

®®

/
/

AN
N\

/ \
 [1out|vint [ comt]iine |

|vout|com [1IN1 [viNz [ comel

Note When using current inputs, short terminal V IN1 with | IN1

and terminal V IN2 with | IN2.

VvV OUT Voltage output

| OUT Current output
COM Output common
V IN1 Voltage input 1

I IN1 Current input 1
COM1 Input common 1
V IN2 Voltage input 2

I IN2 Current input 2
COM2 Input common 2
Range Code

The range code must be set for the Analog I/O Unit to convert data.

The 8 range code settings provide 8 combinations of signal ranges for the ana-
log inputs and analog output, as shown in the following table.
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Analog I/O Unit
Connection

Note

Section 3-1
Range Analog input 1 Analog input 2 Analog output
code signal range signal range signal range
FFOO |Oto10V Oto10V 0to 10 Vor 4 to 20 mA
FFO1 |Oto10V Oto10V —-10to 10 V or 4 to 20 mA
FFO2 |1to5Vor4to20mA |[Oto10V 0to 10V or 4 to 20 mA
FFO3 |1to5Vor4to20mA [Oto10V —-10to 10 V or 4 to 20 mA
FFO4 |Oto10V 1to5Vor4to20mA |0to 10V or4 to 20 mA
FFO5 |Oto10V 1to5Vor4to20mA |-10to 10 V or 4 to 20 mA
FFO6 |1to5Vor4to20mA |[1to5Vor4to20mA |Oto 10V or4to20 mA
FFO7 |1to5Vor4to20mA |[1to5Vor4to20mA |—-10to 10V or 4 to 20 mA

Write the range code to the Analog I/O Unit’s output word (n + 1) in the first cycle
of program execution.

SR 25315 First Cycle Flag
ON for 1 cycle

MOV (21)| | Analog input 1: 1to5V/4t020mA |
g::gz . Analog input 2: Oto10V !
. Analog output: 0to 10 V/4to 20 mA
15 0

Range code (4-digit hexadecimal)

The Analog 1/0O Unit will not start converting analog 1/O values until the range
code has been written.

Once the range code has been set, it is not possible to change the setting while
power is being supplied to the CPU Unit. To change the I/O range, turn the CPU
Unit OFF then ON again.

If a range code other than those specified in the above table is written to n+1, the
range code will not be received by the Analog 1/O Unit and analog I/O conversion
will not start.

This section describes how to connect an Analog I/O Unit to the CPU Unit.

A maximum of 3 Expansion Units or Expansion I/O Units, including Analog 1/0
Units, can be connected to one PC. When the Analog I/0O Unit is used in com-
bination with other Expansion Units or Expansion 1/O Units, there are no restric-
tions on the connection order.

CPM1/CPM1A/CPM2A
CPU Unit

Analog I/0 Unit

1/0 Allocation

I/O is allocated for the Analog I/O Unit in the same way as other Expansion Units
or Expansion 1/O Units starting from the next word following the last allocated
word on the CPU Unit, or previous Expansion Unit or Expansion I/O Unit. When
“m” is the last allocated input word and “n” the last allocated output word on the
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CPU Unit, or previous Expansion Unit or Expansion I/0O Unit, the allocation will
be as follows:

Analog I/0 Unit
(m+1)
(m+2)

E 2 analog inputs
1 analog output
(n+1)

For example, in the following diagram an Analog I/O Unit is connected to a CPU
Unit with 30 1/O points.

IR 000 IR 002
Input address IR 001 IR 003
30-point CPU Analog I/0
Unit Unit

IR010
Output address IR 011 IR012

Wiring Analog I/O Devices
Analog Input Wiring

2-core shielded Analog I/0 Unit
twisted-pair cable
Analog |+ % Y v |N1$ A
output 1 & ¢ R 62509
device by Pl
voltage | i H COM1
output 7 — JD AMA—
- 10 kQ
T = FOyine v
Analog [ I O A
output | i i N N2 ) 250Q
device o N
current | % { P COMZé AMA—
output [ dieeeeecil (o % 10kQ
)'jf' FG |
Qv
Analog Output Wiring
Voltage Outputs
Analog /0 Unit 2-core shielded
twisted-pair cable
VOUT crmmmmmmmemsn g
; R Analog
: . input
(Ll uT: device
. voltage
com |} i i | input
_ v e

Current Outputs

Analog I/0 Unit

;) VOUT 2-core shielded

twisted-pair cable Analog
1ouT /% TN+ | output

device
P HE current
com b v input
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For analog outputs it is possible to use both voltage outputs and current outputs
at the same time, but the total current output must not exceed 21 mA.
Note 1. Use 2-core shielded twisted-pair cables.
. Wire away from power lines (AC power supply wires, power lines, etc.)
. When an input is not being used, short V IN and I IN to the COM terminal.
. Use crimp terminals. (Tighten terminals to a torque of 0.5 N-m.)

. When using current inputs, short V IN to I IN.

o o0~ W DN

. When there is noise in the power supply line, install a noise filter on the input
section and the Power Supply Unit.

Ladder Program
Specifying the Range Code
Specify the I/O signal range by writing the range code to the Analog I/O Unit’s
output word from the ladder program in the first cycle of program execution. The
Analog I/0O Unit will start to convert analog I/O values once the range code has
been specified. (Refer to page 170.)

Write the range code to the Analog I/O Unit's output word in the first cycle of op-
eration; the Analog I/O Unit’s output word is “n+1” when “n” is the last word allo-
cated to the CPU Unit, or previous Expansion Unit or Expansion I/O Unit in the
configuration.

Reading Converted Analog Input Values

A ladder program can be used to read the memory area where the converted
values are stored. Values are output to the next two words (m + 1, m + 2) follow-
ing the last input word (m) allocated to the CPU Unit, or previous Expansion Unit
or Expansion 1/O Unit.

15 0

m+n[ JofofofofofoJof , \ , , , | | ]

| |
— Analog input 1 Analog input 1 conversion value (Hex: 00 to FF)
Open-circuit
Detection Flag

0: Normal
1: Open-circuit

15 0

m+2)[ Jo[ofofofofolo[  \ ,  , | | ]

— Analog input 2 Analog input 2 conversion value (Hex: 00 to FF)
Open-circuit
Detection Flag

0: Normal
1: Open-circuit

Note The Open-circuit Detection Flag is turned ON when the input signal range is set
to 1to 5V or 4 to 20 mA and the input signal falls below 1 V or 4 mA. (Open cir-
cuits are not detected when the input signal range is setto 0 to 10 V.)
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1,2, 3.

Note

SR 25315

(Always ON Flag)
L

Writing Analog Output Set Values

A ladder program can be used to write data to the output word where the set val-
ue is stored. The output word will be “n+1” when “n” is the last output word allo-
cated to the CPU Unit, or previous Expansion Unit or Expansion I/O Unit.

15 0

o+ [ Jofofofofofofo]  , | | | | ]

Sign bit | |

(Used when the output sig- Set value (Hex: 00 to FF)
nal range is —10 to 10 V.)

1. The set value range is 0000 to OOFF when the output signal range is 0 to
10 V/4 to 20 mA.

2. The set value range is divided into two parts: 8000 to 80FF (—10 to 0 V) and
0000 to O0FF (0 to 10 V) when the output signal range is —10 to 10 V.

3. If FFOO is input, 0 V/4 mA will be output.

4. If an output value is specified, the following bits will be ignored.
¢ Qutput range of —10 to 10 V: Bits 08 to 14
¢ Output range of 0 to 10 V/4 to 20 mA: Bits 08 to 15

Startup Operation

After power is turned ON, it will require two cycle times plus approx. 100 ms be-
fore the first data is converted. The following instructions can be placed at the
beginning of the program to delay reading converted data from analog inputs
until conversion is actually possible.

Analog input data will be 0000 until initial processing has been completed. Ana-
log output data will be 0 V or 0 mA until the range code has been written. After the
range code has been written, the analog output data will be 0 V or 4 mA if the
range is 0to 10 V, =10 to 10 V, or 4 to 20 mA.

T005

TIM 000

40003 TIM 000 will start as soon as power turns ON.

After 0.2 to 0.3 s (200 to 300 ms), the Comple-
tion Flag for TIM 000 will turn ON, and the con-
verted data from analog input will be read from
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Mov @) IR 001 and stored in DM 0000.

001

DMO0000

Handling Unit Errors

If an error occurs in an Analog 1/O Unit, the Error Flags in AR 0200 to AR 0204 will
be turned ON. The addresses of the Error Flags are in the order that the Expan-
sion Units and Expansion I/0O Units are connected in the PC, with AR 0200 used
for the Expansion Unit or Expansion I/O Unit closest to the CPU Unit. Use these
flags in the program when it is necessary to detect errors.

When an error occurs in the Analog I/0 Unit, analog input data will be 0000 and
0 V or 4 mA will be output as the analog output.
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Programming Example

This programming example uses these ranges:
Analog input 0: Oto 10V

Analog input 1: 1to 5V or 4 to 20 mA

Analog output: 0to 10 V or 4 to 20 mA

25135
(First Cycle ON Flag)
1 MOV (21)
#FFO4
25313 01 | «—— Writes the range code (FF04) to the Unit.
(Always ON Flag)
i} TIM 000
Execution #0003
TIl\{I?OO Con(ili|tion
17 1T MOV (21)
001
DMO0® | <~ Reads analog input 0’s converted value.
Execution
TIMOOO condiion 00215
ﬁ' 'ﬁ ﬁ' I———| i_ 01000 ) Open-circuit alarm
Execution
TIMOOO condition
i | i} MOV (21)
002
. DMooo1 | <— Reads analog input 1’s converted value.
Execution
TIMOOO condition
i | i} MOV (21)
DM0010
011|=— The content of DM 0010 is written to the output

word as the analog output set value.

Example

Analog Input Program Example
Analog I/O Unit Connection
In this example, an Analog I/O Unit is connected to a CPU Unit with 30 1/O points.
I/O words are allocated to the Analog I/0O Unit beginning with the next word ad-
dress following the last words allocated to the CPU Unit.

Inout words IR 000 IR 002
P IR 001 — IR 003
CPU Unitwith =  Analog I/O
30 I/O points —] Unit

IR 010
Output words IR 011 IR 012 ‘
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Analog I/O Wiring

Using analog input 1 as a voltage input

[lout [VIN1] comi[ 1IN2 ]
lvout| com] 1INt | vinz] comz]

o|lol| o] o
o|lojlojlo]|o

Common (-)

VOltage input 1 (+)

Using analog output as a voltage output

[lout JviNi] comi] 1INz ]
lvout| com] 1INt | vinz| comz]

O]J]o] O} O

oOtolO|O]|O

* Common (-)

Voltage output (+)

Analog I/0 Settings

Input 1 signal range:
Input 2 signal range:
Output signal range:
Range Code Setting:

15

Using analog input 2 as a current input

[lout [ VIN1] comi] iIN2]
Jvout| cOM{ 1IN1 | vin2 [ com2]

oO]J]o] O ?

O0O]J]0O0 ] O Q

Current input 2 (+)

Common (-)

Oto10V
4 to 20 mA
Oto10V
FFO04

IRot2| |

Range code: FF04

Program
25135
(First Cycle ON Flag)
1 MOV (21)
#FF04
25313 12 | < Writes the range code (FF04) to the Unit.
(Always ON Flag)
1 TIM 000
Execution #0003
TII\/||(|)00 conqi|tion
i1 11 MOV (21)
002
Execu DM0000 | +— Reads analog input 1’s converted value.
xecution
TIMO0O condition
1 {| MOV (21)
003
Execution DMooo1 | =— Reads analog input 2’s converted value.
TIMO0O condition
1 {| MOV (21)
DM0010
012 == The content of DM0010 is written to the output
word as the analog output set value.
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3-1-2 CPM1A-MAD11 and CPM2C-MAD11 Analog I/O Units

The following information applies to both the CPM1A-MAD11 and CPM2C-
MAD11 Analog I/O Units unless otherwise specified.

A maximum of 3 Expansion Units or Expansion I/O Units, including up to 3
CPM1A-MAD11 Analog I/O Units, can be connected to a CPM2A or CPM1A.
One Analog I/O Unit allows 2 analog inputs and 1 analog output. With the maxi-
mum of 3 Analog I/O Units connected, 6 analog inputs and 3 analog outputs are

possible.
Possible to connect to a maximum of
3 Units including Expansion I/O Units
CPM1A/CPM2A CPM1A-20EDR1 CPM1A-8ED  CPM1A-MAD11
CPU Unit Expansion I/O Unit Expansion I/O Unit  Analog I/0 Unit
(0] o] [© O @)

o
8
g

t

1 analog output ‘ 2 analog inputs‘

A maximum of 5 Expansion Units or Expansion I/O Units, including up to 4
CPM2C-MAD11 Analog I/O Units, can be connected to a CPM2C (A maximum
of 3 Units can be connected to the CPM2C-S). One Analog 1/O Unit allows 2 ana-
log inputs and 1 analog output. With the maximum of 4 Analog I/O Units con-
nected, 8 analog inputs and 4 analog outputs are possible.

CPM2C
CPU Unit CPM2C-MAD11 Analog I/O Units Expansion I/O Unit

Two analog inputs and one
analog output for each Unit

¢ The analog input range can be setto 0to 5 VDC, 1 to 5 VDC, 0 to 10 VDC, —10
to 10 VDC, 0 to 20 mA, or 4 to 20 mA. The inputs have a resolution of 1/6000.

¢ An open-circuit detection function can be used with the 1 to 5 VDC and 4 to
20 mA settings.

e The analog output range can be setto 1 to 5 VDC, 0to 10 VDC, —10 to 10 VDC,
0 to 20 mA, or 4 to 20 mA. The outputs have a resolution of 1/6000.
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Item

Voltage I/0

Current I/0

Analog | Number of inputs 2 inputs (2 words allocated)
Input. Input signal range 0to5VDC, 1to5VDC, 0 to 20 mA or 4 to 20 mA
Section 0'to 10 VDC, or —10 to 10 VDC
Max. rated input 15V +30 mA
External input impedance 1 MQ min. 250 Q
Resolution 1/6000 (full scale)
Overall accuracy 25°C 0.3% full scale 0.4% full scale
0to 55°C | 0.6% full scale 0.8% full scale
A/D conversion data 16-bit binary (4-digit hexadecimal)
Full scale for—10to 10 V: F448 to 0BB8 Hex
Full scale for other ranges: 0000 to 1770 Hex
Averaging function Supported (Settable for individual inputs via DIP switch)
Open-circuit detection function Supported
Analog | Number of outputs 1 output (1 word allocated)
Output ' output signal range 1t0 5 VDC, 0 to 10 VDC, or 0to 20 mA or 4 to 20 mA
Section ~10t0 10 VDC,
Allowable external output load 1 kQ min. 600 Q max.
resistance
External output impedance 0.5 Q max.
Resolution 1/6000 (full scale)
Overall accuracy 25°C 0.4% full scale
0to 55°C | 0.8% full scale
Set data (D/A conversion) 16-bit binary (4-digit hexadecimal)
Full scale for —10 to 10 V: F448 to OBB8 Hex
Full scale for other ranges: 0000 to 1770 Hex

Conversion time

2 ms/point (6 ms/all points)

Isolation method

Photocoupler isolation between analog I/O terminals and internal circuits.
No isolation between analog I/O signals.

CPM1A-MAD11 Part Names

Expansion 1/O connecting cable

MAD11

DIP switch

Expansion connector

Analog I/O terminals

Analog I/O Terminals

Expansion 1/0
Connecting Cable

&Caution

Expansion Connector
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Connected to analog I/O devices.

Connected to the CPU Unit or previous Expansion Unit. The cable is provided
with the Unit and cannot be removed.

Do not touch the cables during operation. Static electricity may cause operating
errors.

Connected to the next Expansion Unit or Expansion I/0O Unit.
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DIP Switch Used to enable or disable averaging.

oNn |ON Pin1: Average processing for analog input 0
Q Q T (OFF: Average processing not performed; ON: Average processing performed)
Pin2: Average processing for analog input 1
(OFF: Average processing not performed; ON: Average processing performed)

CPM2C-MAD11 Part Names

Expansion 1/0
input connector

DIP switch

Analog /O terminals

Expansion 1/O input connector

Analog I/O Terminals

DIP Switch

Q
z

Front Side
Lock level

Expansion 1/0
output connector

Lock level

/ Expansion I/O output connector

DIP switch

Analog input terminals Analog output terminals

Connected to analog I/O devices.

Used to specify current or voltage inputs and to enable or disable averaging.

Average processing for analog input O
(OFF: Average processing not performed; ON: Average processing performed)

giin

Average processing for analog input 1

"

(OFF: Average processing not performed; ON: Average processing performed)
Input type for analog input O

=[O

(OFF: Voltage input; ON: Current input)
Input type for analog input 1

-3

&Caution

Expansion I/O Input
Connector

Expansion I/O Output
Connector

Note

(OFF: Voltage input; ON: Current input)

Do not touch the DIP switch during operation. Static electricity may cause oper-
ating errors.

Connected to the expansion 1/0 output connector on the CPU Unit or previous
Expansion (I/0O) Unit.

Connected to the expansion 1/O input connector on the next Expansion (I/O)
Unit.

1. A maximum of 5 Expansion (I/0O) Units can be connected to the CPU Unit
and the total number of allocated words must be 10 maximum for inputs and
10 maximum for outputs.
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&Caution

Lock Levers

2. Use the connector cover provided with the CPU Unit to protect the output
connector when it is not used.

Do not touch the cables during operation. Static electricity may cause operating
errors.

Used to secure the Expansion Unit.

Analog I/O Signal Ranges

Analog Input Signal
Ranges

180

Analog I/O signal ranges are digitally converted as described in this section.

The Analog I/0O Unit converts analog input data to digital values. The digital val-
ues depend on the input signal ranges, as shown in the following diagrams.
When the input exceeds the specified range, the AD converted data will be fixed
at either the lower limit or upper limit.

-10to 10V

The —10- to 10-V range corresponds to the hexadecimal values F448 to 0BB8
(—3000 to 3000). The entire data range is F31C to 0CE4 (—3300 to 3300). A neg-
ative voltage is expressed as a two’s complement.

Converted Data
Hexadecimal (Decimal)

0CE4 (3300) [ -oooooooo oo
0BB8 (3000) f---------------- o
| I
| I
| |
R
1V -10V 0000 (0) L >
| I OV
. 10V 11V
| |
| I
L
R L EET R F448 (~3000)
------------------- F31C (-3300)

Oto10V.

The 0- to 10-V range corresponds to the hexadecimal values 0000 to 1770 (0 to
6000). The entire data range is FED4 to 189C (—300 to 6300). A negative voltage
is expressed as a two’s complement.

Converted Data
Hexadecimal (Decimal)

189C (6300) |- - = - = = m e e e e e e e e e
1770 (B000) [-==-======-=-=======-------------

0000 (0)

-05 v\

FED4 (-300) | ~ 0V

10V 105V



Analog I/0 Units Section 3-1

Oto5V

The 0- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (0 to
6000). The entire data range is FED4 to 189C (-300 to 6300). A negative voltage
is expressed as a two’s complement.

Converted Data
Hexadecimal (Decimal)

189C (6300) | - - - - - o e e oo
1770 (6000) [ === === -==-=-x-=-=-smeeaaoaoas

0000 (0)

-0.25 V\

FED4 (-300) | “gv 5V 525V

1to5V

The 1- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (0 to
6000). The entire data range is FED4 to 189C (-300 to 6300). Inputs between
0.8 and 1 V are expressed as two’s complements. If the input falls below 0.8 V,
open-circuit detection will activate and converted data will be 8000.

Converted Data
Hexadecimal (DecimaI)A

189C (6300) | _ ' ...
1770 (B000) | = === = == <= m oo m o m oo oo

|
0000 (0) |28
FED4 (-300) Ll 5V 52

>
v

0to 20 mA

The 0- to 20-mA range corresponds to the hexadecimal values 0000 to 1770 (0
to 6000). The entire data range is FED4 to 189C (-300 to 6300). A negative volt-
age is expressed as a two’s complement.

Converted Data
Hexadecimal (Decimal) A

189C (B300) | = - = = < oo me et
1770 (6000) f---=--------s-o--ssosoosooo-oooo-o

0000 (0)

-1 mA\

FED4 (-300) | N0 mA 20 mA 21 mA
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4to 20 mA

The 4- to 20-mA range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). Inputs between
3.2 and 4 mA are expressed as two’s complements. If the input falls below
3.2 mA, open-circuit detection will activate and converted data will be 8000.

Converted Data
Hexadecimal (Decimal) A

189C (6300) | === === = mmmm e e
1770(6000) [~75 """ TTTTTTTTTommsssssssssssssssosog !

3.2mA
0000 (0)
FED4 (-300) -~ ':/ 4 mA 20 mA 20.8 mA
0 mA
Analog Output Signal The Analog I/O Unit converts the digital output data to analog values. The analog
Ranges values depend on the output signal ranges, as shown in the following diagrams.

-10to 10V

The hexadecimal values F448 to 0BB8 (—3000 to 3000) correspond to an analog
voltage range of —10 to 10 V. The entire output range is —11 to 11 V. Specify a
negative voltage as a two’s complement.

11V‘! ______________

10V [RRERIRIiiiTi

F31C F448 c ‘
—3300) (—3000 onversion
8000 ( ) ( ) 0000 (0) . ) Dat
oV 0BB8 0CE4 Hexadecimal

I 1
| l (3000) (3300) /FFF (Decimal)
1 I

| !

: o] -10V

................ -1V

Oto10V

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to an analog volt-
age range of 0 to 10 V. The entire output range is —0.5 to 10.5 V. Specify a nega-
tive voltage as a two’s complement.

A
105V | ...
L[0 A 7 |
| 1
- |
! I
! |
! |
oV L :
(-300) L : Conversion
8000 FED4 ' : > aatad -
T T exadaecima
-0.5Vv| 0000 (0) Zgg(?o) (153?000) 7FFF (Decimal)
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1to5V

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to an analog volt-
age range of 1 to 5 V. The entire output range is 0.8 to 5.2 V.

A
52V
5V

Conversion
Data

\
I . ﬂ 0.8V
FED4 | 0000 (0 1770 189C
8000 300) © (6000)
0to 20 mA

¥ Hexadecimal

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to an analog cur-
rent range of 0 to 20 mA. The entire output range is 0 to 21 mA.

A
21 mA | o ____..
20MA [--mmmmmmmmmm oo 7 :
! \
¥ |
! |
! \
! \
L :
0000 v .
(0) P ' Conversion
L . Data
8000 0mA 1770 189C 7EFF Hexadecimal
(6000) (6300) (Decimal)
4 to 20 mA

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to an analog cur-
rent range of 4 to 20 mA. The entire output range is 3.2 to 20.8 mA.

A

20.8MA - oo oo ,
20mA [T T T T TTTTTTTTITTIT T TTI T S : : I
I
. |
! |
! \
! |
4mA L !
3.2mA : ! : Conversion
—— HEERI
Hexadecimal
FED4 1770 189C .
8000 0000 (0)
(=300) (6000) (6300) 7FFF (Decimal)

Averaging Function for
Analog Inputs

The averaging function can be enabled for inputs using the DIP switch. The
averaging function stores the average (a moving average) of the last eight input

values as the converted value. Use this function to smooth inputs that vary at a

short interval.

Open-circuit Detection
Function for Analog
Inputs

The open-circuit detection function is activated when the input range is setto 1 to
5 V and the voltage drops below 0.8 V, or when the input range is set to 4 to
20 mA and the current drops below 3.2 mA. When the open-circuit detection

function is activated, the converted data will be set to 8000.
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The open-circuit detection function is enabled or cleared when data is con-
verted. If the input returns to the convertible range, the open-circuit detection is
cleared automatically and the output returns to the normal range.

Using Analog I/O

Connect the Unit. Connect the Analog I/O Unit.

Analog inputs: 0to 5 VDC, 1to5 VDC, 0to 10 VDC,
—10to 10 VDC, 0 to 20 mA, or 4 to 20 mA

Analog output: 1to 5 VDC, 0to 10 VDC, -10to 10 VDC,
0to 20 mA, or 4 to 20 mA

L Set inputs as voltage or analog and set the averaging function.

Set the I/O ranges.

Wire the analog /0. Connect analog I/O devices.

|

Program operation in the Write the range code.
ladder program. Analog inputs: Read converted data.

Analog output: Write set values.

Analog Inputs
CPU Unit Analog I/O Unit

Ladder program

» |Word(n+1) | Range code

- Word (m + 1) Analog input 0

— MOV(21)| MOVE instruction - converted value
Word (m + 2) Analog input 1
Writes the range code. - converted value
Reads the converted

values.

t

Analog devices

| Temperature sensor
Pressure sensor

! Speed sensor

1 Flow sensor

| Voltage/current meter

Other

Where “m” is the last input word and “n” is the
last output word allocated to the CPU Unit, or
previous Expansion Unit or Expansion 1/O Unit.
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Analog Outputs

CPU Unit Analog I/O Unit

Ladder program (See note.)

Analog output set value

— MOV(21) MOVE instruction

Writes the range code.

Writes the set value.

f e e mmm—m e — [ ______ _| Analog devices

Adjustment equipment

Where “n” is the last output word allocated to
the CPU Unit, or previous Expansion Unit or
Expansion 1/0O Unit.

|

1 Servo Controller

1 Variable speed device
|

Recorder
Other

Note Word (n + 1) can be used for either the range code or the analog output set value.

Connecting the This section describes how to connect an Analog I/O Unit to the CPU Unit.
f/:gl\lnjllli'\t'MAD" Analog A maximum of 3 Expansion Units or Expansion I/O Units, including up to 3 Ana-

log 1/0O Units, can be connected to one CPM2A or CPM1A PC. When the Analog
I/O Unit is used in combination with other Expansion Units or Expansion 1/O
Units, there are no restrictions on the connection order.

CPM1A/CPM2A CPM1A-MAD11
CPU Unit Analog I/0 Unit
@ O ©

|
] MAD11

1/0 Allocation

I/O is allocated for the Analog I/O Unit in the same way as other Expansion Units
or Expansion 1/O Units starting from the next word following the last allocated
word on the CPU Unit or previous Expansion Unit or Expansion 1/O Unit. When
“m” is the last allocated input word and “n” the last allocated output word on the
CPU Unit, or previous Expansion Unit or Expansion I/0O Unit, the allocation will
be as follows:

CPM1A-MAD1
Analog I/O Unit

Analog input 0: Word m+1
Analog input 1: Word m+2

% 32 inputs
16 outputs
Analog output: Word n+1
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Connecting the
CPM2C-MAD11 Analog
I/O Unit

186

Note

For example, in the following diagram an Analog I/O Unit is connected to a CPU
Unit with 30 1/O points.

Inout IR 000 IR 002
nputs IR 001 IR 003
30-point CPM1A-MAD11
CPU Unit Analog I/0 Unit

IR 010
Outputs IR 011 IR 012

This section describes how to connect an Analog I/O Unit to the CPU Unit.

A maximum of 5 Expansion Units or Expansion 1/O Units (a maximum of 3 Units
for the CPM2C-S), including up to 3 (see note.) Analog I/O Units, can be con-
nected to one CPM2C PC. When the Analog I/O Unit is used in combination with
other Expansion Units or Expansion I/O Units, there are no restrictions on the
connection order.

When using the CPM2C-PA201, there is a limit to the number of CPM2C-MAD11
Units that can be connected. This limit ensures that the power consumption of
the CPU Unit, Expansion Units, and Expansion I/O Units does not exceed the
total power capacity of the service power supply from the Power Supply Unit
(24 V x 600 mA =14.4 W).

e CPU Unit with 4-W power consumption: Connect no more than two CPM2C-
MAD11 Units

e CPU Unit with 3-W power consumption: Connect no more than three CPM2C-
MAD11 Units

) CPM2C-MAD11 Expansion
CPU Unit Analog 1/O Units /0 Unit

1/0 Allocation

I/0 is allocated for the Analog I/O Unit in the same way as other Expansion Units
or Expansion 1/O Units starting from the next word following the last allocated
word on the CPU Unit or previous Expansion Unit or Expansion 1/O Unit. When
“m” is the last allocated input word and “n” the last allocated output word on the
CPU Unit, or previous Expansion Unit or Expansion I/0O Unit, the allocation will
be as follows:

CPM2C-MAD11 Analog /O Unit

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

 Analog input 0: Word m+1
' Analog input 1: Word m+2

__________________

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

..................
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Setting I/0 Signal Range

For example, in the following diagram an Analog I/O Unit is connected to a CPU
Unit with 20 1/O points.

1 CPU Unitinputs: IR 000
. Analog input O: IR 001 !
+ Analog input 1: IR 002 ,

' CPU Unit outputs: IR 010
Analog output: IRO11

'
Lo e e e e e e e e e e e e e = -

I/0 signal ranges are set by writing a range code to the output word of the Analog
I/O Unit. The range code must be set for the Analog I/O Unit to convert data.
The range code settings provide the combinations of signal ranges for the ana-
log inputs and analog output, as shown in the following table.

Voltage/current selections for the CPM1A-MAD11 are made by connecting the
appropriate terminals. Refer to page 188 for details.

Voltage/current selections for the CPM2C-MAD11 are made using pins 3 and 4
on the DIP switch. refer to page 179 for details.

Range Analog input 0 Analog input 1 Analog output
code signal range signal range signal range
000 -10to 10V -10to 10V

001 Oto10V Oto10V

010 1to5Vor4to20 mA 1to5V

011 0to5Vor0to20 mA 0to 20 mA

100 410 20 mA

Note Be sure to write the correct terminals.

Write the range codes to the Analog I/O Unit's output word (n + 1) in the first cycle
of program execution.

15 8 765 43210
1 1 1

n+1‘1|0|0|0|0|0|0| [ ‘ [ ‘ L1 ‘

Analog Analog Analog
output input1 inputO

Example
The following instructions set analog input 0 to 4 to 20 mA, analog input 1 to 0 to
10V, and the analog output to —10 to 10 V.

SR 25315
| (First Cycle Flag)
{l MOV@N | o :
#800A : Analog input 0: 4t0 20 mA :
‘ on + Analog input 1: Oto10V
: Analog output: -10to 10V :

The Analog I/0 Unit will not start converting analog 1/O values until the range
code has been written. Until conversion starts, inputs will be 0000, and 0 V or
0 mA will be output.

After the range code has been set, 0 V or 0 mA will be output for the 0 to 10-V,
—10 to 10-V, or 0 to 20-mA ranges, and 1 V or 4 mA will be output for the 1 to 5-V
and 4 to 20-mA ranges until a convertible value has been written to the output
word.
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Once the range code has been set, it is not possible to change the setting while
power is being supplied to the CPU Unit. To change the I/O range, turn the CPU
Unit OFF then ON again.

Wiring Analog 1/O Devices
CPM1A-MAD11 Internal Circuits

Analog Inputs Analog Outputs
Input O Output
] o o vour
250 Q |INO
2 © como(-) 2 T © COM (-)
= npu =
o o
- © VIN1 = >
e 510 kQ g 50 © 1 ouUT
I5 FW»—@ 1IN 1 IS
c 250 Q c
510 kQ © CoM1 () © NC
©Aa © NC
Analog ground Analog ground

CPM1A-MAD11 Terminal Arrangements

[ IN |
Cen jCicH |

BEEEEEE]

/ =~

/ -~
/ [1out| Nc | Nc [vino [como] 1INT | AG |

[vouT|com]| nc | Nc | 1IN0 viNo| comd]
Label Signal

VvV OuUT Voltage output

I OUT Current output

COM Output common

V INO Voltage input 0

I INO Current input 0

COMo Input common 0

V IN1 Voltage input 1

I IN1 Current input 1

COM1 Input common 1

Note For current inputs, short V INO to | INO and V IN1 to | IN1
Wiring for Analog Inputs

VAVir;ﬁlsglge\gce /o Analog device Cgalog
9 with current .
output Unit

output
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Wiring for Analog Outputs

Analog
1/O
Unit

Analog device
with voltage
input

Analog device
with current
input

Note 1. Use shielded twisted-pair cables, but do not connect the shield.
2. When an input is not being used, short the + and — terminals.

3. Separate wiring from power lines (AC power supply lines, high-voltage
lines, etc.)
4. When there is noise in the power supply line, install a noise filter on the input
section and the Power Supply Unit.
CPM2C-MAD11 Internal Circuits

Analog Inputs Analog Outputs
510 kQ oj O 0+ 4> AT O Vs
—W»J W Input 0
. 250 Q O o- ®
5 510 kQ = SI0N © - Output
o e
© 5}
- O 1+ = >
g 510 kQ OJ [ 500 O I+
5 —MAJ W Input 1 5
= 250 Q c
= ©® =
510 kQ O 1+ © NC
©AG © NC
Analog ground Analog ground

CPM2C-MAD11 Terminal Arrangements

Analog Input Terminals Analog Output Terminals

IN
Analog input0+ | 0+
Analog input0— | 0—
Analog input1 + | 1+

ouT
V+ | Analog voltage output
— Output common
I+ | Analog current output

Analog input1— | 1-— NC | Not used
Analog ground AG NC | Not used
Analog Input Wiring
Analo + +
outputg Analog_
device I/0 Unit
Analog Output Wiring
Analog Analog
Analog Vs + input device| Analog L+ + input device
1/0 Unit with voltage| 1/0 Unit with current
- —| input - —| input
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Note

Note

1. Use shielded twisted-pair cables, but do not connect the shield.
2. When an input is not being used, short the + and — terminals.

3. Separate wiring from power lines (AC power supply lines, high-voltage
lines, etc.)

4. When there is noise in the power supply line, install a noise filter on the input
section and the Power Supply Unit.

Reference Information
Consider the following information on open input circuits when using voltage in-
puts.

If the same power supply is used as shown in the following diagram and an open
circuit occurs at point A or B, an unwanted current flow will occur as shown by the
dotted lines in the diagram, creating a voltage at the other input of about 1/3 to
1/2. If the 1 to 5-V range is being used, the open-circuit detection function will not
operate. Also, if there is an open circuit at C, the open-circuit detection function
will not operate because the negative sides are the same.

A
O *
Analog
input
device 1

Analog
input
device 2

For example, if analog input device 2 is outputting 5 V and the same power sup-
ply is being used as shown above, about 1/3, or 1.6 V, will be applied at the input
for input device 1.

To eliminate the above problem, either use separate power supplies, or install an
isolator at each input. This problem will not occur for current inputs even if the
same power supply is used.

When power is supplied (when setting the range code), or when there is a power
interruption, pulse-form analog output of up to 1 ms may be generated.

If this causes problems with operation, take countermeasure such as those sug-
gested below.

e Turn ON the power supply for the CPU Unit first, and then turn ON the power
supply for the load after confirming correct operation.
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Ladder Program

Note

SR 25315

(Always ON Flag)
11

o Turn OFF the power supply for the load before turning OFF the power supply
for the CPU Unit.

Specifying the Range Code

Specify the I/0 signal range by writing the range code to the Analog I/O Unit’s
output word from the ladder program in the first cycle of program execution. The
Analog I/O Unit will start to convert analog I/O values once the range code has
been specified and convertible values are provided. (Refer to page 170.)

Write the range code to the Analog I/O Unit's output word in the first cycle of op-
eration; the Analog I/O Unit’s output word is “n+1” when “n” is the last word allo-
cated to the CPU Unit, or previous Expansion Unit or Expansion 1/0 Unit in the
configuration.

Reading Converted Analog Input Values

The ladder program can be used to read the memory area where the converted
values are stored. Values are output to the next two words (m + 1, m + 2) follow-
ing the last input word (m) allocated to the CPU Unit or previous Expansion Unit
or Expansion 1/O Unit.

Writing Analog Output Set Values

The ladder program can be used to write data to the output word where the set
value is stored. The output word will be “n+1” when “n” is the last output word
allocated to the CPU Unit, or previous Expansion Unit or Expansion I/O Unit.

Startup Operation

After power is turned ON, it will require two cycle times plus approx. 50 ms before
the first data is converted. The following instructions can be placed at the begin-
ning of the program to delay reading converted data from analog inputs until con-
version is actually possible.

Analog input data will be 0000 until initial processing has been completed. Ana-
log output data will be 0 V or 0 mA until the range code has been written. After the
range code has been written, the analog output data will be 0 V or 0 mA if the
range is0to 10 V,—10to 10V, or 0 to 20 mA, or it will be 1 V or 4 mA if the range is
1to 5V or4to20 mA.

TIM 005

40002 TIM 005 will start as soon as power turns ON.

After 0.1 t0 0.2 s (100 to 200 ms), the Comple-
tion Flag for TIM 005 will turn ON, and the con-
verted data from analog input will be read from

MOV (21)

IR 001 and stored in DM 0000.
001

DMO0000

Handling Unit Errors

If an error occurs in an Analog I/O Unit, the Error Flags in AR 0200 to AR 0204 for
the CPM2C and AR 0200 to AR 0202 for the CPM1A/CPM2A will be turned ON.
The addresses of the Error Flags are in the order that the Expansion Units and
Expansion 1/O Units are connected in the PC, with AR 0200 used for the Expan-
sion Unit or Expansion I/O Unit closest to the CPU Unit. Use these flags in the
program when it is necessary to detect errors.

When an error occurs in the Analog I/0 Unit, analog input data will be 0000 and
0 V or 0 mA will be output as the analog output.

If a CPU error or an I/O bus error (fatal errors) occurs at the CPU Unit and the
analog output is setto 1to 5V or 4 to 20 mA, 0 V or 0 mA will be output. For any
other fatal errors at the CPU Unit, 1 V or 4 mA will be output.
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25135

(First Cycle ON Flag)
11

Programming Example

This programming example uses these ranges:
Analog input 0: Oto 10V

Analog input 1: 4 to 20 mA

Analog output: 0to 10V

192

11 MOV (21)
8051
25313 O] <— Writes the range code (8051) to the Unit.
(Always ON Flag)
i} TIM 005
Execution #0002
TIMOO0S condition
i | i} MOV (21)
001
Execution DMO0000 | ~— Reads analog input 0’s converted value.
TIMOO05 condition
: : : : CMP (20)
002
#8000
25506(=)
: : 01000 | QOpen-circuit alarm
Execution
TIMO0O05 condition
1 {| MOV (21)
002
. DMooo1 | «<— Reads analog input 1’s converted value.
Execution
TIMO0O05 condition
: : : : MOV (21)
DM0010
011 | == The content of DM 0010 is written to the output

word as the analog output set value.
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3-2 Temperature Sensor Units

3-2-1 CPM1A/CPM2A Temperature Sensor Units

With the CPM1A or CPM2A, up to three Expansion Units or Expansion I/O Units
can be connected to the CPU Unit. One, two, or three of these Units can be
CPM1A-TS001 or CPM1A-TS101 Temperature Sensor Units. If a CPM1A-
TS002 or CPM1A-TS102 Temperature Sensor Unit is connected to the CPU
Unit, then only one other Expansion Unit or Expansion 1/O Unit can be con-
nected. The other Unit can be a CPM1A-TS001/TS101 Temperature Sensor
Unit.

The CPM1A-TS001/TS101 Temperature Sensor Units each provide 2 input
points and the CPM1A-TS002/TS102 Temperature Sensor Units each provide 4
input points, meaning up to 6 temperature input points can be used on one
CPM1A or CPM2A PC. The inputs can be from thermocouples or platinum resis-
tance thermometers.

Up to 3 Units, including Expansion I/O Units and other Expansion
Units. (Only 2 Units if CPM1A-TS002/TS102 is used.)

CPM1A or CPM2A CPU Unit ~ CPM1A-20EDR1 ~ CPM1A-8ED CPM1A-TSICIC]
Expansion I/O Unit  Expansion I/O Unit Temperature Sensor Unit
@ (O] @)

Q
OMRON
jD B @

TS001

L]
LT

(LTI

g§§§ B8,

&) ‘Zﬂ

’1
[e) pe~J h- ~4 [_Q T L~ )
Thermocouples or ‘ ‘ ‘
platinum resistance -
thermometers Temperature inputs

Specifications

Item CPM1A-TSO001 CPM1A-TS002 CPM1A-TS101 CPM1A-TS102

Temperature sensors Thermocouples Platinum resistance thermometer
Switchable between K and J, but same Switchable between Pt100 and JPt100, but
type must be used for all inputs. same type must be used for all inputs.

Number of inputs 2 4 2 4

Allocated input words 2 4 2 4

Max. number of Units 3 1 3 1

(See note 1.)

Accuracy (The larger of £0.5% of converted value or | (The larger of +0.5% of converted value or
+2°C) £1 digit max. (See note 2.) +1°C) £1 digit max.

Conversion time 250 ms for 2 or 4 input points

Converted temperature data | 16-bit binary data (4-digit hexadecimal)

Isolation Photocouplers between all temperature input signals

Note 1. If only the CPM1A-TS001 and CPM1A-TS101 are connected, then up to 3
Units including Expansion 1/O Units and other Expansion Units can be con-
nected. If the CPM1A-TS002 or CPM1A-TS102 is connected, then only one
other Expansion 1/O Unit or Expansion Unit can be connected. The CPM1A-
TS001 or CPM1A-TS101 may be the other Unit, but another CPM1A-TS002
or CPM1A-TS102 cannot be connected.
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2. Accuracy for a K-type sensor at —100°C or less is #4°C +1 digit max.

3-2-2 CPM2C Temperature Sensor Units

With the CPM2C (including the CPM2C-S), up to four CPM2C-TS001/TS101
Temperature Sensor Units can be connected (up to three Units for the
CPM2C-S). Each Temperature Sensor Unit provides 2 input points meaning that
a total of 8 input points can be used. The inputs can be from thermocouples or
platinum resistance thermometers.

CPM2C-TS001/101

CPM2C CPU Unit Temperature Sensor Units Expansion 1/0 Unit

Thermocouples or
platinum resistance
thermometers

Specifications

194

Note

Temperature inputs

8 points max.
ltem CPM2C-TS001 CPM2C-TS101

Temperature sensors Thermocouples Platinum resistance
Switchable between K thermometer
and J, but same type Switchable between
must be used for all Pt100 and JPt100, but
inputs. same type must be used

for all inputs.

Number of inputs 2

Allocated input words 2

Max. number of Units 4 4

(See note 1.)

Accuracy (The larger of +0.5% of | (The larger of £0.5% of
converted value or converted value or
+2°C) +1 digit max. (See | +1°C) +1 digit max.
note.)

Conversion time 250 ms for 2 input points

Converted temperature data | 16-bit binary data (4-digit hexadecimal)

Isolation Photocouplers between all temperature input
signals

1. Accuracy for a K-type sensor at —100°C or less is +4°C +1 digit max.

2. The error deviation for temperatures in °F is double that for °C.
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3-2-3 Using Temperature Sensor Units

Connect the Unit. Connect the Temperature Sensor Unit.
Refer to 3-2-4 Connecting Temperature Sensor Units.

Set the temperature unit, 2-decimal-place Mode if
required, and set the temperature input range.

Set the temperature ranges. Refer to 3-2-5 Setting Temperature Ranges.

l

Connect the temperature sensors. Connect temperature sensors.
Refer to 3-2-6 Connecting Temperature Sensors.

Program operation in the
ladder program.

Read temperature data stored in the input word.
Refer to 3-2-7 Ladder Programming.

3-2-4 Connecting Temperature Sensor Units

This section shows example configurations containing Temperature Sensor
Units.

CPM1A/CPM2A Temperature Sensor Unit Allocations
Words are allocated to Temperature Sensor Units just like other Expansion 1/0
Units and Expansion Units: In the order in which the Units are connected. A Tem-
perature Sensor Unit will thus be allocated the next input words after the Unit to
which it is connected (CPU Unit or other Unit).

Note Only one 4-input Temperature Sensor Unit (CPM1A-TS002 or CPM1A-TS102,
4 words allocated) can be mounted to the CPU Unit. There are, however, no
restrictions on the mounting order.

Temperature Sensor Units with 2 Inputs: CPM1A-TS001 and CPM1A-TS101 (2 Words Allocated)

CPM1A or CPM2A CPU Unit CPM1A-20EDRH1 CPM1A-8ED CPM1A-TS001/TS101
(with 20, 30, 40, or 60 I/O points) Expansion I/O Unit  Expansion I/O Unit Temperature Sensor Unit
@ []) o)

‘OMRON
[ &

Ts00)

L]
L

I

YR58 4
[ .

BEEERE

o) b= A (6 oy I~ ©J
Temperature | 2 inputs CPM1A-TS001 Up to 3 Units can be
Sensor Units CPM1A-TS101 connected. There are no
Expansion 1/O Units With 8 or 20 I/O points :A?r?itélr?tllj)r?ifsoar:';he order in
Analog I/0 Units CPM1A-MADO1 connected.
CompoBus/S I/0O Link Unit | CPM1A-SRT21
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Input word
addresses

Output word
addresses

Word Allocations
The CPM1A-TS001 and CPM1A-TS101 are allocated two words each (one for

each input point). No output words are allocated.

40-point CPU Unit

20-point Expansion
I/O Unit

8-point Expansion
Input Unit

CPM1A-TS001/101
Temperature Sensor Unit

IR 000
IR 001

IR010
IR 011

IR 002

IR012

IR 003

None

IR 004
IR 005

None

Temperature Sensor Units with 4 Inputs (4 Words Allocated): CPM1A-TS002 and CPM1A-TS102
CPM1A-TS002/TS102

CPM1A or CPM2A CPU Unit

(with 20, 30, 40, or 60 I/O points)

@

CPM1A-20EDR1

[O]

SYSMAC CPM2A
4 PWR o RUN @ COWY @bt ERHIEALM

(LTI

OMRON

0 FEE By

Expansion I/0O Unit Temperature Sensor Unit

L]

Input word addresses

Output word addresses

Analog I/O Units

CPM1A-MADO1

CompoBus/S 1/0 Link Unit

CPM1A-SRT21

[e) h- ~4 [_0_4 T
Temperature 4 inputs | CPM1A-TS002 or 1 Unit only Up to 2 Units can be
Sensor Units CPM1A-TS102 connected. There are
2 inputs | CPM1A-TS001 or | 1 Unit only no restrictions on the
CPM1A-TS101 order in which Units
Expansion 1/0 Units With 8 or 20 I/0 are connected.
points

Word Allocations
The CPM1A-TS002 and CPM1A-TS102 are allocated four words each (one for
each input point). No output words are allocated.

60-point CPU Unit

IR 000
IR 001
IR 002

IR 010
IR 011
IR 012

) . CPM1A-TS002/102
20-point Expansion  Temperature Sensor Unit
I/O Unit

IR 004
IR 003 IR 005
IR 006
IR 007
IR 013 None

CPM2C Temperature Sensor Unit Allocations
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Up to four CPM2C-TS001/101 Temperature Sensor Units can be connected. Up
to a total of five Expansion I/O Units and Expansion Units can be connected (in-



Temperature Sensor Units

Section 3-2

cluding the Temperature Sensor Units.) Up to three Units can be connected to
the CPM2C-S. No matter how many Units are connected, however, no more
than 0 input words and 10 output words can be allocated in one PC. There are no
restrictions on the order in which Units can be connected.

Example
CPM2C CPU Unit

CPM2C-TS001/101
Temperature Sensor Units

Expansion I/0O Unit

Four Temperature
Sensor Units max.

Word Allocation

Words are allocated to Temperature Sensor Units just like other Expansion 1/0
Units and Expansion Units: In the order in which the Units are connected. A
CPM2C-TS001 or CPM2C-TS101 Temperature Sensor Unit will thus be allo-
cated the next two input words after the Unit to which it is connected (CPU Unit or
other Unit). No output words are allocated.

CPM2C-TS001 CPM2C-TS001 CPM2C-TS101 ~ CPM2C-TS101
20-point CPU Unit  Temperature Temperature Temperature Temperature CPM2C-24EDTC
Sensor Unit Sensor Unit Sensor Unit Sensor Unit Expansion 1/O Unit
Inputs Inputs Inputs Inputs
P IR 001 IR 003 I 008 IR 007 Inputs
IR 002 IR 004 IR 006 IR 008 IR 009
Outputs Outputs Outputs Outputs Outputs Outputs
IR 010 None None None None IR 011

3-2-5 Setting Temperature Ranges

Note

The temperature unit, the number of decimal places used, and the temperature
input range are set on the DIP switch and rotary switch on the Temperature Sen-
sor Unit.

1. Always turn OFF the power supply before setting the temperature range.

2. Never touch the DIP switch or rotary switch during Temperature Sensor Unit
operation. Static electricity may cause operating errors.
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CPM1A/CPM2A Temperature Sensor Units

CPM1A-TS001/002/101/102

DIP Switch

Used to set the temperature
unit and the number of decimal
places used.

CPM2C Temperature Sensor Units
CPM2C-TS001/101

Expansion 1/O connector (input)

Cold junction compensator
(TS001 only)

DIP Switch

Used to set the temperature
unit and the number of decimal

places used.

o) Rotary Switch
~__— Used to set the temperature
input range.
TS002
RCODDE T e
SONCOISOIX
® Temperature input terminals
HRRRRIS) |||
&7 LO/

Rotary Switch
Used to set the temperature

input range.

Expansion I/0O connector (output)

Temperature input terminals

DIP Switch Settings The DIP switch is used to set the temperature unit (°C or °F) and the number of
decimal places used.

CPM1A-TSOIO CPM2C-TSI]

N E E —
O«
z
1 2

. swi

-L 0
0

n

0.01 = 1or0.1

Sw1 Setting
1 Temperature unit OFF °C
ON °F
2 Number of decimal OFF Normal (0 or 1 digit after the decimal
places used point, depending on the input range)
ON 2-decimal-place Mode (e.g., 0.01)

Note For details on 2-decimal-place Mode, refer to 3-2-8 Two-decimal-place Mode.
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Note

Rotary Switch Setting

&Caution

&Caution

1. Turn OFF the power supply before changing the temperature range setting.

2. Do not touch the DIP switch or rotary switches while power is turned ON.
Static electricity may cause malfunctions.

The rotary switch is used to set the temperature range.

Set the temperature range according to the type of temperature sensor con-
nected to the Unit. Temperature data will not be converted correctly if the tem-

perature range does not match the sensor.

Do not set the temperature range to any values other than those for which tem-
perature ranges are given in the following table. An incorrect setting may cause
operating errors.

Setting CPM1A-TS001/002 CPM1A-TS101/102
CPM2C-TS001 CPM2C-TS101
Input Range Range Input Range Range
type C) (°F) type (C) (F)
0 K —200 to —-300 to Pt100 —200.0to |—-300.0to
1,300 2,300 650.0 1,200.0
1 0.0to 0.0to JPt100 —200.0to |-300.0to
500.0 900.0 650.0 1,200.0
2 J —100 to -100 to Setting not possible
850 1,500
3 0.0to 0.0to -
400.0 750.0
4t0F Setting not possible
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3-2-6 Connecting Temperature Sensors

CPM1A/CPM2A Temperature Sensor Units
Thermocouples

CPM1A-TS001

Either K or J thermocouples can be connected, but both of the thermocouples
must be of the same type and the same input range must be used for each.

Input 0 | Input 1 NC NC NC
+ +
Input O | Input1 NC NC NC NC NC
o | 0 O | O | O

Temperature input O

<

Temperature input 1

L[]

Cold junction compensator

CPM1A-TS002

Either K or J thermocouples can be connected, but all four of the thermocouples
must be of the same type and the same input range must be used for each.

Input 0 | Input 1 Input 2 Input 3 NC
+ + + +

Input 0 | Input 1 NC NC NC Input2 | Input 3

o | 0 o | o | o

? O O O O O O

Temperature Temperature
input 0 ] [] input 2

Cold junction
Temperature compensator Temperature
input 1 input 3

Note When using a Temperature Sensor Unit with a thermocouple input, observe the
following precautions:

* Do not remove the cold junction compensator attached at the time of deliv-

ery. If the cold junction compensator is removed, the Unit will not be able to
measure temperatures correctly.

e Each of the input circuits is calibrated with the cold junction compensator
attached to the Unit. If the Unit is used with the cold junction compensator

from other Units, the Unit will not be able to measure temperatures cor-
rectly.

¢ Do not touch the cold junction compensator. Doing so may result in incor-
rect temperature measurement.
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Platinum Resistance
Thermometers

CPM1A-TS101

Either Pt100 or JPt100 platinum resistance thermometers can be connected,

but both of the thermometers must be of the same type and the same input range
must be used for each.

Input 0 | Input1 | Input 1 NC NC NC NC
A

InputO | InputO | Input 1 NC NC NC NC
B B B

e Q Q O O O O

i L

Temperature input 0 Temperature input 1

CPM1A-TS102

Either Pt100 or JPt100 platinum resistance thermometers can be connected,

but all four of the thermometers must be of the same type and the same input
range must be used for each.

InputO | Input1 | Input1 NC Input 2 Input 3| Input 3
A A B A A B

InputO | InputO | Input 1 NC Input2 | Input2 | Input3
B B

o alalo o] o] Q

i L L L

Pt Pt Pt Pt
Temperature Temperature Temperature Temperature
input 0 input 1 input 2 input 3

Note Do not connect anything to terminals not used for inputs.
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CPM2C Temperature Sensor Units
CPM2C-TS001 (Thermocouples)
Either K or J thermocouples can be connected, but both of the thermocouples
must be of the same type and the same input range must be used for each.

| O+
Temperature input 0 10—
NC
| 1+
Temperature input 1 1]
NC

Cold junction
compensator

Note When using a Temperature Sensor Unit with a thermocouple input, observe the
following precautions:

* Do not touch the cold junction compensator. Doing so may result in incor-
rect temperature measurement.
CPM2C-TS101 (Platinum Resistance Thermometers)
Either Pt100 or JPt100 platinum resistance thermometers can be connected,
but both of the thermometers must be of the same type and the same input range
must be used for each.

o]

08|

Temperature input 0 O_B

| 1A]

18]

Temperature input 1 |NC]

3-2-7 Ladder Programming

Converted Temperature The temperature data will be stored in the input words allocated to the Tempera-

Data ture Sensor Unit in 4-digit hexadecimal.
CPM1A-TS001/TS101 and CPM2C-TS001/TS101
“m” is the last word allocated to the CPU Unit, Expansion 1/O Unit, or Expansion
Unit connected immediately before the Temperature Sensor Unit.

Word Contents
m + 1 Converted temperature data from input 0
m + 2 Converted temperature data from input 1

CPM1A-TS002/TS102
“m” is the last word allocated to the CPU Unit, Expansion 1/O Unit, or Expansion
Unit connected immediately before the Temperature Sensor Unit.

Word Contents
m+ 1 Converted temperature data from input O
m + 2 Converted temperature data from input 1
m+3 Converted temperature data from input 2
m+ 4 Converted temperature data from input 3

All Temperature Sensor Units
Negative values are stored as 2’s complements. Data for range codes that in-
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Startup Operation

25313
(Always ON Flag)
11

clude one digit after the decimal point are stored without the decimal point, i.e.,
10 times the actual value is stored. Some examples are provided in the following
table.

Input Data conversion examples
Unit: 1° Kord 850° — 0352 Hex
—200° — FF38 Hex
Unit: 0.1° K, J, Pt100 or x10 500.0° — 5000 — 1388 Hex
JPt100 —20.0° - —200 — FF38 Hex
—200.0° — —2000 — F830 Hex

If the input temperature exceeds the range that can be converted, the converted
temperature data will be held at the maximum or minimum value in the range. If
the input temperature exceeds the range by more than a specified amount, the
open-circuit detection function will detect an open-circuit and the converted tem-
perature data will be set to 7FFF. The open-circuit detection function will also
operate if the cold junction compensator is faulty. The open-circuit detection
function will be automatically cleared and normal input temperature conversion
will begin automatically when the input temperature returns to the convertible
range.

After power is turned ON, it will require approximately 1 s before the first data is
converted. The following instructions can be placed at the beginning of the pro-
gram and then IR 02000 can be used to delay reading converted data until con-
version is actually begun.

25506 (=)

CMP (20)

oo1| User flag indicating that temperature data
conversion has begun.

#7FFE

Handling Unit Errors

Programming Example 1

Al

Note

Note

@ User-defined flag indicating that initializa-
tion has been completed

Input data will be 7FFE until actual conversion starts.

If an error occurs in an Expansion Unit, the Error Flags in AR 0200 to AR 0204
will be turned ON ( AR 0200 to AR 0202 for the CPM1A/CPM2A). Refer to page
572 for details. The addresses of the Error Flags are in order that the Expansion
Units are connected in the PC, with AR 0200 used for the Expansion Unit closest
to the CPU Unit. Use these flags in the program when it is necessary to detect
errors.

When an error occurs in a Temperature Sensor Unit, converted temperature
data will be 7FFF.

The status of AR 0200 to AR 0204 will not change for the open-circuit detection
function.

The following programming example shows how to convert the input data from 2
temperature sensor inputs to BCD and store the result in DM 0000 and
DM 0001. The following system configuration is used.
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20-point CPU Unit Temperature Sensor Unit
Inputs Inputs
IR 000 IR 001
IR 002 Temperature unit setting: OFF (°C)
Two-decimal-place Mode: OFF (normal)
Input range setting: 1 (K2, 0.0 to 500.0°C)
Temperature input O storage word: IR 001
Outputs Outputs Temperature input 1 storage word: IR 002
IR010 None
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25313
(Always ON Flag)
: : CMP (20)
001
#7FFE
25506(=)
)%
4 02000
25313
(Always ON Flag)
i | CMP (20)
002
#7FFE
25506
Iy
4 02001
02000  Execution condition
1L 1L
17 11 CMP (20)
001
#7FFF
25506(=)
—| : 01000
CMP (20)
001
#1388
25505(>)
: 01001
25507(<)
1 BCD (24)
001
DMO0000
02001 Execution condition
11 11
17 11 CMP (20)
002
#7FFF
25506(=)
— | 01002
CMP (20)
002
#1388
25505(>)
—| : 01003
25507(<)
i | BCD (24)
002
DMO0001

Detects completion of input 0 initialization.

ON when input 0 has been initialized

Detects completion of input 1 initialization.

ON when input 1 has been initialized

Detects an open-circuit alarm or Unit error by check-
ing converted temperature data for the error code
7FFF.

ON when an open-circuit alarm or Unit error has been
detected for input 0.

Checks to see if the temperature data in IR 001 has
exceeded 500.0°C (1388 Hex without decimal point).

ON for an input 0 temperature error

Converts the contents of IR 001 (temperature data
for input 0) to BCD and stores the result in
DM 0000.

Detects an open-circuit alarm or Unit error by check-
ing converted temperature data for the error code
7FFF.

ON when an open-circuit alarm or Unit error has been
detected for input 1.

Checks to see if the temperature data in IR 002 has
exceeded 500.0°C (1388 Hex without decimal point).

ON for an input 1 temperature error

Converts the contents of IR 002 (temperature data
for input 1) to BCD and stores the result in
DM 0001.
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Programming Example 2

20-point CPU Unit

Temperature Sensor Unit

The following programming example shows how to convert the data for temper-
ature input 0 to BCD and store the result in DM 0000 and DM 0001. “0001” is
stored in DM 0001 when the input data is a negative value. The following system
configuration is used.

Inputs
IR 000

Inputs
IR 001
IR 002

Outputs
IR010

Outputs
None

Programming with BCD(24) Instruction

25313
(Always ON Flag)

Temperature unit setting:
Two-decimal-place Mode:
Input range setting:
Temperature input O storage word: IR 001

CMP (20)

001

#7FFE

02000 Execution condition
1L 1L

02000

25506(=)

CMP (20)

002

HTFFF

—i -

25506(=) 00115
9%

01000

Al Al

00115

BDC (24)

001

DMO0000

MOV (21)

#0000
DMO0001

206

: CLC (41) |

SBB (51)

#0000

001

DMO0000

BCD (24)

DMO0000

DMO0000

MOV (21)

#0001

DMO0001

OFF (°C)
OFF (normal)
1 (Pt100, —200.0 to 650.0°C)

Detects completion of input 0 initialization.

ON when input 0 has been initialized

Detects an open-circuit alarm or Unit error by check-
ing converted temperature data for the error code
7FFF.

ON when an open-circuit alarm or Unit error has been
detected for input 0.

When the input temperature data is non-negative,
converts the contents of IR 001 (temperature data
for input 0) to BCD and stores the result in

DM 0000.

Stores #0000 in DM 0001.

When the input temperature data is negative, con-
verts the contents of IR 001 to the absolute value of
the actual temperature and stores the result in

DM 0000.

Converts the contents of DM 0000 (absolute value
of negative temperature data for input 0) to BCD
and stores the result in DM 0000.

Stores #0001 in DM 0001 to indicate a negative
number.
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Programming with SCL2(—) Instruction (CPM2A/CPM2C Only)

25313
(Always ON Flag)
11

Operation

IR 001 | 168] 162|167 | 169

Binary to BCD conversion

DM 0001

Lolo]

o] 10]

1: Negative, 0: Non-negative

DM 0000

17 CMP (20) Detects completion of initialization.
001
#7FFE
25506(=)
}‘I’ 02000 ) ON when initialization complete.
02000 Execution condition
I I I I CMP (20) Detects an open-circuit alarm.
001
#7FFF
25506(=)
: : 01000 ) ON when an open-circuit alarm has been detected.
25506(=)
LY
P4 SCL2 (-)
001
DMOO10 | - - - - Parameter settings for data conversion:
DM0000 DMO010 | #0000 Offset
DMO011 | #0001 AX (Hex)
DMO0012 | #0001 AY (BCD)
25504(CY)
(P4 When the converted value is non-negative,
Al Mov 21) stores #0000 in DM 0001.
#0000
DMO0001
25504(CY)
Il When the converted value is negative, stores
[ MOV @1) #0001 in DM 0001.
#0001
DMO0001

CY (when using SCL2 instruction)

| 103] 102

101|100 1/0 |

L

0: If data non-negative, “0000” stored in DM 0001

1: If data negative, “0001” stored in DM 0001
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3-2-8 Two-decimal-place Mode

Data Structure

I

Note

If pin 2 on the DIP switch is turned ON, values are stored to two decimal places.
In this case, temperature data is stored as 6-digit signed hexadecimal (binary)
data with 4 digits in the integer portion and 2 digits after the decimal point. The
actual data stored in memory is 100 times the actual value, i.e., the decimal point
is not indicated. Methods for handling this data are described in this section.

When set to store values to two decimal places, temperature data as far as two
digits after the decimal point is converted to 6-digit binary data, but the actual
resolution is not 0.01°C (°F). For this reason, there may be skipping and inaccu-
racies in the first digit after the decimal point (0.1). Treat any resolution above
that specified for the normal data format as reference data.

The structure of the data stored in memory is shown below. The value will be 100
times the actual temperature.

Leftmost 3 Digits and Flags

15 14 13 12
Leftmost/ Temperature Open-circuit Not used. Temperature data
Rightmost Flag Unit Flag Flag
0: Leftmost 0:°C 0: Normal Always 0 4
1: Rightmost 1:°F 1: Error y x16° x16 x16°
— Rightmost 3 Digits and Flags
15 14 13 12
Leftmost/ Temperature Open-circuit Not used. Temperature data
Rightmost Flag Unit Flag Flag
0: Leftmost 0:°C 0: Normal Always 0 > 1
1: Rightmost 1:°F 1: Error Y x16 x16 x16°

208

Leftmost/Rightmost Flag: Indicates whether the leftmost or rightmost 3 digits are provided.

Temperature Unit Flag:
Open-circuit Flag:

Indicates whether the temperature is in °C or °F.

Turns ON (1) when an open-circuit is detected. The temperature
data will be 7FF FFF if this flag is ON.
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Data Conversion

Examples below.

Example 1

Temperature
x100:

Leftmost 3 Digits and Flags

1,130.25°C
113025
Temperature Data: 01B981 (hexadecimal for 113025)

Flags

x16°

x164

x163

Bits 15(14({ 13

12

08 to 11

04 to 07

00 to 03

Data 0| 0|0

0

0

1

B

i

Rightmost 3 Digits and Flags

L L Normal
°C

Leftmost

Flags

x162

x161

x169

Bits 15(14] 13

12

08 to 11

04 to 07

00 to 03

Data 1 0

0

9

8

1

0
L L Normal
°C

Rightmost

Example 2

Temperature:

x100:

Leftmost 3 Digits and Flags

-100.12°C
-10012
Temperature Data: FFD8E4 (hexadecimal for —10012)

Flags x16° x164 x163
Bits 15(14( 13| 12| 08to11 | 04to 07 | 00 to 03
Data 0|0(0]|O F F D

\\ L L Normal
°C
Leftmost
Rightmost 3 Digits and Flags

Flags x162 x161 x160
Bits 15| 14/13| 12| 08to 11| 04t0o 07| 00to 03
Data | 1 0|0 8 E 4

0
L - Normal
°C

Rightmost

Some examples of the data stored for various temperature inputs are provided

10,0 1 B

[
Temperature

Flags data

- " 18,9 8 1

Flags J

[
Temperature
data

O, F F D

i p—
Flags Temperature

data

— - |8 8 E 4

i —
Flags Temperature
d

ata

209



Temperature Sensor Units Section 3-2
Example 3
Temperature: —200.12°F
x100: —20012
Temperature Data: FFB1D4 (hexadecimal for —20012)
Leftmost 3 Digits and Flags
Flags x165 x164 x163
Bits | 15[14|13| 12| 08to 11 | 041007 | 00 to 03
Data | 0| 0| 0] O F F B 4 F/F, B
L L Normal J —
°F Flags Temperature
Leftmost ata
Rightmost 3 Digits and Flags
Flags x162 x161 x160
Bits | 15|14 13| 12| 08to11 | 041007 | 00to 03
Data 11 0|/ 0]| 0 1 D 4 C 1 D 4
L - Normal J —
°F Flags Temperature
Rightmost data
Example 4
Temperature: Open circuit (°F)
Temperature Data: 7FFFFFFF
Leftmost 3 Digits and Flags
Flags x165 x164 x163
Bits | 15[14|13| 12| 08to11 | 041007 | 00 to 03
Data | 0| 1| 1|0 7 F F 6 7 F F
I\I—Error J —
oF Flags Temperature
Leftmost data
Rightmost 3 Digits and Flags
Flags x162 x161 x160
Bits |15|14|13|12| 08to 11 | 041007 | 00 to 03
Data | 11| 1|0 F F F —F— | FFF
|
L - Error J
oF Flags Temperature
. data
Rightmost
Note 1. Leftmost digits are stored in the lower memory addresses. Treat the data in

the lower memory address as the leftmost digits when programming.

2. Be sure that the data is read at least once every 125 ms to allow for the CPU
Unit’s cycle time and communications time. Correct data may not be ob-
tained if the read cycle is greater than 125 ms.
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Programming Example

for the following PC configuration.

20-point CPU Unit

20-point Expansion

Temperature Sensor Unit

I/0 Unit
Temperature unit setting:

Inputs Inputs Inputs OFF (°C)
IR 000 IR 001 IR 002

IR 003 Two-decimal-place Mode:

........................... ON (2 digits after decimal point stored)

Outputs Outputs Qutputs
IR 010 IR 011 None

The following programming example shows how to use 2-decimal-place Mode

In this example, 100 times the temperature data for temperature input O is stored

in binary form in DM 0100 to DM 0102.

Temperature input 0 |— | IR 002 ;T;:T;Z:Z:a : _
Bit |[15]14/13[12]11]10] 9| 8] 7] 6| 5] 4] 3| 2[1]0
DM 0100 x163 X162 X161 x160
DM 0101 x167 x166 x165 x164
DM 0102 Always 0 Always 0 Always 0 ol |,]o

Temperature Unit Flag (0: °C, 1: °F)

Open-circuit Flag (0: Normal, 1: Error)

The following program would be used.

211



Temperature Sensor Units

Section 3-2

212

25315
(First Scan Flag)
1 MOV (21)
#0000
DMO0102
MOV (21)
#0100
25313 DMO0103
(Always ON Flag)
i | CMP (20)
002
#7FFE
25506(=)
02000 00213 (open-circuit detected)
I T O
00215 (leftmost digits)
HF I SET 02001 I
02001 00215 (leftmost digits)
i | HF MOV (21)
002
200
00215 (rightmost digits)
| MOVD (83)
002
#0020
201
MOVD (83)
200
#0300
201
MOVD (83)
200
#0011
202

: RSET 02001 I

(continued next page.)

: RSET 02002 I

(1)
Sets DM 0103 and DM 0102 to
#0100 and #0000, respectively.

Detects completion of input O initialization.

ON when input 0 has been initialized.

Open-circuit alarm output

Ready for data conversion.

()

Leftmost digits moved to IR 200
()

Leftmost and rightmost digits
rearranged and moved to
IR 202 and IR 201.

(4)

(%)

Data rearrangement completed.
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02002 00207 (non-negative data)
m )42

LAl Al

00207 (negative data)
11

BCDL (59)

201

DMO0100

SBB (51)
DM0102

201

HR0O

SBB (51)
DMO103

202

HRO1

BCDL (59)

HR0O

DMO0100

MOVD (83)
#0008

#0300

DMO0101

= RSET 02002 I

: CLC (41) I ]

(6)

If the temperature data is non-negative, the
binary data in IR 202 and IR 201 is converted
to BCD and placed in DM 0101 and DM 0100.

@)

If the temperature data is negative, the 2’s
complement data in IR 202 and IR 201 is
converted to binary data representing the
absolute value of the temperature input
and placed in HR 01 and HR 00.

8)

The binary data in HR 01 and HR 00 is con-
verted to BCD and placed in DM 0101 and
DM 0100.

(9)
“1” is written to the bit in DM 0101
indicating negative data.

Note The BCDL(59) instruction is only available with the CPM2A and CPM2C.

The data movements corresponding to the numbers in the above ladder pro-
gramming example are illustrated in the following diagram.

IR 002: Leftmost 3 digits of temperature data

0. [16° 16 | 16°]
L
naoo 07 T [ e )
N (4)
(5)
""""""" %;\""""""

______________________________

L (9

IR 002: Rightmost 3 digits of temperature data

R

162: 16 : 160

~ 7/

@)

____________

If temperature data is negative, “8” is written here
(i.e., “1” is written to the bit indicating negative data).

o

1) | #0000
Q) _l

| |
DM0103| 0,1 ,0,0 |DM0102| 0,0

0, 0

T T T T T T
_> IR 202 | 2’s clomplelment Idata | IR 201 | 2’s clomplelmentldata |

______________________________

(7)

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

(6)

If the temperature data is non-negative, the
binary data in IR 202 and IR 201 is converted
to BCD and placed in DM 0101 and DM 0100.

(8)

If the temperature data is negative, the binary
data in HR 01 and HR 00 is converted to BCD
and placed in DM 0101 and DM 0100.

The 2’s complement data in IR 202 and IR 201 is subtracted, as binary data,

from the data in DM 0103 and DM 0102 and placed in HR 01 and HR 00.
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3-3 CompoBus/S I/O Link Units

Note

CompoBus/S Master Unit
(or SRM1 CompoBus/S
Master Control Unit)

214

The CPM1A, CPM2A, or CPM2C (including the CPM2C-S) PCs can function as
Slaves to a CompoBus/S Master Unit (or SRM1 CompoBus/S Master Control
Unit) when a CompoBus/S I/0O Link Unit is connected. The CompoBus/S 1/O Link
Unit establishes an I/O link of 8 inputs and 8 outputs between the Master Unit
and the PC.

For the CPM1A, a CPM1A CPU Unit with 30 or 40 I/O points must be used to
connected the CompoBus/S I/0O Link Unit. It cannot be connected to a CPM1A
CPU Unit with 10 or 20 I/O points.

CPM1A-SRT21
CompoBus/S
1/0 Link Unit CPM2C CPM2C-SRT21
or CPM2C-S CompoBus/S

CPU Unit I/O Link Unit

CPM1A/CPM2A CPU Unit

I,

Special Flat Cable, 2-core VCTF cable, or 4-core VCTF cable
(You cannot mix Special Flat Cable, 2-core VCTF cable, and 4-core VCTF cable. Use only one type of cable.)

Master PC (CS Series)

Cable Model Specifications
Special Flat Cable | SCA1-4F10 | 4-core flat cable, 0.75 mm?2
VCTF cable 0.75 mm2 x 2 cores or 0.75 mm2 X 4 cores
(JIS C 3306)

From the standpoint of the CPU Unit, the 8 input bits and 8 output bits allocated
to the CompoBus/S 1/O Link Unit are identical to input and output bits allocated to
Expansion 1/0O Units even though the CompoBus/S 1/O Link Unit does not control
actual inputs and outputs. The input and output bits allocated to the Compo-
Bus/S I/0 Link Unit are one side of an I/O link between the slave CPU Unit and
the CPU Unit to which the Master Unit is connected.

CPM1A, CPM2A, or CPM2C

Output
2000

Input
2004

CPU Unit

I/O memory

8 bits

8 bits

CompoBus/S CPU Unit with 30 I/O points = CompoBus/S
Master Unit 1 I/0 Link Unit
Unit No. 0 1/0 memory =
8 bits Node
— Input noumber:
— IR 002
8 bits
- Output
IR012
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Specifications

Item

Specification

Model number

CPM1A-SRT21
CPM2C-SRT21

CPM1A or CPM2A:
CPM2C or CPM2C-S :

Master/slave

CompoBus/S Slave

Number of I/O points

8 input points, 8 output points

Number of words allocated
in CPU Unit I/O memory

1 input word, 1 output word

LED Indicators

(Allocated in the same way as Expansion 1/O Units
and other Expansion Units)

Node number setting

Set using the DIP switch
(Set before turning on the CPU Unit’s power supply.)

Current consumption 50 mA
Indicator Status Meaning
COMM ON Communications in progress.
(vellow) OFF Communications stopped or error has occurred.
ERR ON A communications error has occurred.
(red) OFF Indicates normal communications or stand-by.

Usage Procedure

Connecting the
CompoBus/S I/0 Link

Unit

Connect the Unit.

|

Determine the node address of

the CompoBus/S 1/0 Link Unit and

set the DIP switch.

|

Wire the CompoBus/S transmission

path.

Connect the CompoBus/S I/O Link Unit.

The node number should be a unique number between 0 and 15.

Use the DIP switch to set the CompoBus/S I/O Link Unit’s node
number, communications mode, and the status of output data
when a communications error occurs.

Connect the CompoBus/S I/O Link Unit to a CompoBus/S
transmission path.

Connect the CompoBus/S 1/O Link Unit to the CPU Unit. The number of Compo-
Bus/S 1/0O Link Units that can be connected depends on the PC. Three Units can

be connected to the CPM1A/CPM2A, five Units can be connected to the
CPM2C, and three Units can be connected to the CPM2C-S. When Expansion
I/0 Units or other Expansion Units are also connected, they can be connected in
any order from the CPU Unit.

CPM1A-SRT21 CPM2C or
CompoBus/S CPM2C-S  CompoBus/S I/0
CPM1A/CPM2A CPU Unit I/O Link Unit CPU Unit  Link Unit
[0} €

(LT

 S—
i

1 ] I

1/0 Allocation

I/0 words are allocated to the CompoBus/S I/0O Link Unit in the same way as
Expansion 1/O Units or other Expansion Units, the next available input and out-
put words are allocated. When “m” is the last allocated input word and “n” is the
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last allocated output word, the CompoBus/S 1/O Link Unit is allocated “m+1” as
its input word and “n+1” as its output word.

CompoBus/S I/0 Link Unit
Word m+1
bits 00 to 07
E 8 inputs
8 outputs
Word n+1
bits 00 to 07

In the following example, a CompoBus/S I/O Link Unit is connected to a CPU
Unit with 30 I/O points.

IR 000 IR 002
Input words IR 001

CPU Unit with CompoBus/S
30 I/O points I/0O LInk Unit

IR 010
Output words IR 011 IR 012

The input word (m+1) contains the 8 bits of data from the Master Unit and two
CompoBus/S communications flags.

15 09 08
T

Wordm+1 [0 ,0,0,0]0,0,

07 00
L T 1 |
[ [ N

Data from the Master Unit

CompoBus/S Communications Error Flag
0: Normal; 1: Error

CompoBus/S Communication Status Flag
0: Stopped; 1: Communicating

Write the data to be transmitted to the Master Unit in the output word (n+1).

15 07 00

[ T T T T T T T T T T
Word n+1 |0|0|0|0 0|0|0|0| L1 [ |

Data to be transferred to the Master Unit

The 8 bits of I/O data are not always transmitted simultaneously. In other words,
8 bits of data transmitted from the Master CPU Unit at the same time will not al-
ways reach the Slave CPU Unit simultaneously, and 8 bits of data transmitted
from the Slave CPU Unit at the same time will not always reach the Master CPU
Unit simultaneously.

When the 8 bits of input data must be read together, modify the ladder program in
the CPU Unit receiving the data. For example, read the input data twice in suc-
cession and accept the data only when the two values match.

Unused bits in the CompoBus/S 1/0 Link Unit’s output word can be used as work
bits, but unused bits in the output slaves cannot be used as work bits.

Unused bits in input word cannot be used as work bits.

Determining the Node Number and Making DIP Switch Settings
Node Number
The CompoBus/S 1/0 Link Unit is a Slave Unit with 8 input bits and 8 output bits.
The node number setting is made using the DIP switch; the inputs and outputs
share the same node number.

The range of possible node number settings is determined by the type of PC the
Master Unit is mounted to and the settings on the Master Unit. For details refer to
the CompoBus/S Operation Manual.
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DIP Switch Settings

Use the DIP switch to set the CompoBus/S I/O Link Unit's node number, commu-
nications mode, and the status of output data when a communications error oc-

curs.
CPM1A-SRT21
DIP switch
NODE ADDRESS [«]
—— 6‘
-~ 00T
WREARE
sw1
HOLD
o 8
11 3
1= 4
- nn
Pin Contents
labels
1, 2, 4, | Node Address Setting
and 8 Pins Pins
Address 8421 Address 8421
0 0000 8 1000
1 0001 9 1001
2 0010 10 1010
3 0011 1 1011
4 0100 12 1100
5 0101 13 1101
6 0110 14 1110
7 0111 15 1111
1=0N, 0 = OFF
DR ON Long-distance communications mode (See note 2.)
OFF High-speed communications mode
HOLD |ON Retain inputs after a communications error.
OFF Clear inputs after a communications error.

Note 1. Always turn OFF the power supply before changing the DIP switch settings.

2. Never touch the DIP switch when the Unit is operating. Static electricity may
cause operating errors.
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3. The long-distance communications mode can be used only when one of
the following Master Units is connected: C200HW-SRM21-V1,
CQM1-SRM21-V1, or SRM1-COLJ-V2.

Wiring the CompoBus/S Wire the CompoBus/S communications path as shown in the following dia-
Communications Path grams.

CPM1A-SRT21 " These terminals are not used. They can

however be used as communications
power supply relay terminals.

(BES_) o
BDL K

BD H % :| Connect the CompoBus/S Communications Cable.

CPM2C-SRT21

From the CompoBus/S
communications path

BD L BD H

— BDH

—1{ BDH

BD L

BD L

NC

\ \

To the CompoBus/S
communications path
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3-4 DeviceNet I/0 Link Unit

The CPM1A or CPM2A PCs can function as slaves to a DeviceNet master when
a DeviceNet I/O Link Unit is connected. The DeviceNet I/O Link Unit establishes

an I/O link of 32 inputs and 32 outputs between the master and the PC.

A maximum of 3 DeviceNet I/O Link Units, can be connected to a CPM2A or
CPM1A to create I/O Links for up to 192 points (96 inputs and 96 outputs).

I

U] o

PC supporting DeviceNet master,
e.g., CS, C200HX/HG/HE (-2),
CVMA1, CV-series, etc.

DeviceNet Master Unit
or DeviceNet Unit

DeviceNet transmission path

[ ]

DeviceNet slave

DeviceNet slave

7 S (7]
CPM1A or CPM2A
CPU Unit

Each Unit enables remote 1/10
communications for 32 input
and 32 output points as a De-
viceNet slave.

CPM1A-DRT21
DeviceNet I/O Link Unit

From the standpoint of the CPU Unit, the 32 input bits and 32 output bits allo-
cated to the DeviceNet I/O Link Unit are identical to input and output bits allo-
cated to Expansion I/O Units even though the DeviceNet I/O Link Unit does not
control external inputs and outputs. The input and output bits allocated to the
DeviceNet I/O Link Unit are one side of an /O link between the slave CPU Unit
and the CPU Unit to which the Master Unit is connected.

Master PC (CS Series with fixed allocations)

Qutputs
CIlO 50
CIO 51

Inputs
CIO 350
CIO 351

CPU Unit

I/O memory

DeviceNet
Master Unit

Unit No. 0

CPM1A or CPM2A

I/0O memory

32 bits

32 bits

)
-}

32 bits

32 bits|

CPU Unit with 30 I/O points

Inputs
IR 002
IR 003

Output
IR012
IR013

DeviceNet
I/0O Link Unit

Node
number:
0

Note Refer to the DeviceNet Slaves Operation Manual (W347) for details on Device-
Net networks.
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Specifications Item Specification
Model number CPM1A-DRT21
Master/slave DeviceNet Slave
Number of I/O points 32 input points, 32 output points
Number of words allocated | 2 input words, 2 output words
in CPU Unit /O memory (Allocated in the same way as Expansion 1/O Units
and other Expansion Units)
Node number setting Set using the rotary switches
(Set before turning ON the CPU Unit’'s power supply.)
Communications current 30 mA
consumption
LED Indicators Indicator | Color | Status Meaning
MS Green Lit Normal status

Flashing | Switch settings being read

Red Lit Fatal hardware error (watchdog timer)

Flashing | Nonfatal error: Incorrect switch settings.

OFF Power not supplied.

Waiting for initialization to start.
Reset in progress.

NS Green Lit Network normal and communications
established.

Flashing | Network normal and communications not
established.

Red Lit Fatal communications error: Unit has detected
network status preventing normal
communications.

Node number duplications
Bus OFF detected.

Flashing | Nonfatal communications error: Communications
timeout or communications error for one or more
slaves.

OFF Waiting for node number check by master.
Switch setting error.

Power not supplied.

Handling Unit Errors

If an error occurs in the DeviceNet I/O Link Unit, the Error Flags in AR 0200 to

AR 0202 will be turned ON. The addresses of the Error Flags are in the order that
the Expansion Units are connected in the PC, with AR 0200 used for the Expan-
sion Unit closest to the CPU Unit. Use these flags in the program when it is nec-

essary to detect errors.

Usage Procedure
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Connect the Unit. Connect the DeviceNet I/O Link Unit.
Determine the node number of the The node number should be a unique number between 0 and 63.
DeviceNet I/O Link Unit and set Use the DIP switch to set the DeviceNet I/O Link Unit's baud rate
the rotary switches. and the status of output data when a communications error occurs.
Wire the DeviceNet transmission Connect the DeviceNet I/O Link Unit to a DeviceNet trans-
path. mission path.
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Connecting the ] Connect the DeviceNet I/O Link Unit to the CPU Unit. Up to three Units can be
DeviceNet I/O Link Unit connected to the CPM1A/CPM2A. When Expansion 1/O Units or other Expan-
sion Units are also connected, they can be connected in any order from the CPU
Unit.
CPM1A-DRT21
DeviceNet
CPM1A/CPM2A CPU Unit /O Link Unit
@] [¢] @

I/O Allocation

I/O words are allocated to the DeviceNet I/O Link Unit in the same way as Expan-
sion 1/0O Units or other Expansion Units, the next available input and output
words are allocated. When “m” is the last allocated input word and “n” is the last
allocated output word, the DeviceNet I/O Link Unit is allocated “m+1” as its input
word and “n+1” as its output word.

DeviceNet I/O Link Unit
Word m+1 bits 00 to 15
Word m+2 bits 00 to 15

E 32 inputs

32 outputs
Word n+1 bits 00 to 15
Word n+2 bits 00 to 15

In the following example, a DeviceNet I/O Link Unit is connected to a CPU Unit
with 30 I/O points.

IR 000 IR 002
Input words IR 001 IR 003

CPU Unit with DeviceNet 1/0
30 I/O points Link Unit

IR 010
Output words IR 011 :g g]g
All of the words allocated to the DeviceNet I/O Link Unit are used to read and

write data between the CPU Unit of the DeviceNet I/O Link Unit and the CPU Unit
of the DeviceNet master, as shown in the following illustration.

DeviceNet master

IRoop (5141812111090 87 6 54 32 10 Input bits
I/O memory [ 111 IR 00000 to IR 00011: 12 bits :l CPU Unit

(m)  |Donotuse. IR 00100 to IR 00105: 6 bits
IR 00200 to IR 00215: 16 bits DeviceNet /0 Link
IR 00300 to IR 00315: 16 bits :| Unit

1514 13121109 8 7 6 5 4 3 2 1 0o Outputbits

CPU Unit

IR 011 IR 01000 to IR 01007: 8 bits :I
IR 01100 to IR 01103: 4 bits

(n)
IR 012
- | ) IR 01200 to IR 01215: 16 bits DeviceNet l/O Link
32 bits L |51$)3 IR 01300 to IR 01315: 16 bits :| Unit

The 32 bits each of I/0 data are not always transmitted simultaneously. In other
words, 32 bits of data transmitted from the Master CPU Unit at the same time will
not always reach the Slave CPU Unit simultaneously, and 32 bits of data trans-
mitted from the Slave CPU Unit at the same time will not always reach the Master
CPU Unit simultaneously.
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When the 32 bits of input data must be read together, modify the ladder program
in the CPU Unit receiving the data. For example, read the input data twice in suc-
cession and accept the data only when the two values match.

Unused bits in the DeviceNet 1/O Link Unit’s output words can be used as work
bits if they are not used for output from the slave.

Unused bits in input word cannot be used as work bits.

Determining the Node Number and Making DIP Switch Settings

Node Address Switches

SW3  sw2
t: i:
x10 «1 Note
DIP Switch
Note
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Use these switches to set the node address of the Unit.

Setting method: Two-digit decimal
Setting range: 0 to 63 (Do not set 64 to 99.)

1. Set the rotary switches before turning ON the power supply. The switch set-
tings are read only at startup.

2. Any node address from 0 through 63 can be set as long as it hasn’t been set
on another slave node.

3. If the node address is the same as one set on another node, a node address
duplication error will occur and it won’t be possible to start up network com-
munications. Refer to the DeviceNet Slaves Operation Manual (W347) for
details.

The DIP switch on the front of the DeviceNet I/O Link Unit is used to set the baud
rate and whether to hold or clear the remote outputs when a communications
error occurs in the slave.

—[E ]
B :I Baud rate
NE ]
W[E | |[— Not used.
&[E ] |— Hold/clear input for communications error (when used as a slave)
ON <+—

The settings of the DIP switch pins are shown in the following table. All pins are
set to OFF at the factory.

Pin Function Setting

1 Baud rate See the next table.

2

3 Not used OFF

4 Hold/clear remote outputs for OFF:  Clear remote outputs

communications error ON: Hold remote outputs
Baud Rate
Pins 1 and 2 are used to set the baud rate as shown in the following table.
Pin1 | Pin2 Baud rate Max. transmission path length
(reference)

OFF | OFF | 125 kbps 500 m

ON OFF | 250 kbps 250 m

OFF |ON 500 kbps 100 m

ON ON Not allowed.

1. Always turn OFF the PC before changing the DIP switch settings.

2. Set the same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any slaves with baud rates different from the master’s rate won’t be
able to participate in communications and may cause a communications er-
ror between nodes that have been set properly.
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Hold/Clear Remote Outputs

When the DeviceNet Unit is used as a slave, pin 4 is used to set whether to hold
or clear remote outputs when a communications error occurs.

Note When using AR 02 (Expansion Unit Error Flags) in the program, turn ON pin 4 on
the DIP switch. If communications are set to be cleared, the timing for clearing
outputs and setting the Error Flags may not agree.

Wiring the DeviceNet Wire the DeviceNet communications path as shown in the following diagram.
Communications Path

CPM1A-DRT21
DeviceNet I/O Link Unit

Connector provided with Unit
(XW4B-05C1-H1-D)

Multidrop Connector
(XW4B-05C4-TF-D)

Black (V-)
Blue (CAN low)

Shield

&

White (CAN high)

Red (V+)

DeviceNet Connectors
Use the following connectors.

Model Form and specifications

XW4B-05C1-H1-D | OMRON connector with screws (included with DeviceNet I/O
Link Unit).

OMRON connector for multidrop connections (See note.)

Note Use the XW4B-05C4-TF-D when wiring multidrop connections using
Thick Cables.

Use the following screwdriver for the above connector.

XW4Z2-00C

— [ <] | 35mm
O Di

0.6 mm
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I/0 Response Time

Refer to the DeviceNet Slaves Operation Manual (W347) for details on the re-
sponse time. The data read/write time for one cycle for the CPM1A-DRT21 is
approximately 0.5 ms. Add a maximum of 1 ms to the 1/O response time.
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SECTION 4
Communications Functions

This section describes how to use the communications functions provided in the CPM1, CPM1A, CPM2A, CPM2C (includ-
ing the CPM2C-S), and SRM1(-V2) PCs.

4-1  IntrodUCtiON . ... .ottt e 226
4-1-1  OVEIVIEW . ittt ettt e e e e e e 226
4-1-2  WIring POIts . . ..o e 226

4-2  CPMI1/CPMI1A Communications Functions ............... . ... it 227
4-2-1  Host Link CommuniCations . . . ... .. vutt ittt e e 227
4-2-2  One-to-one NT Link Communications . .............ououiiiniueeennnnenn. 228
4-2-3  One-to-one PC Link Communications . ............uuuuiiinueeennnnenn. 229

4-3  CPM2A/CPM2C Communications Functions . ........... ... ... ... . ... 231
4-3-1 Host Link CommUNICAtiONS . . . ...ttt t ittt i 231
4-3-2  No-protocol Communications . .. ............uuueuenmenenennenenennen. 251
4-3-3  One-to-one NT Link Communications . ..............ououiiinueeunnneenn. 260
4-3-4  One-to-one PC Link Communications . ............uuuuiiinneeennnnenn. 263

4-4  SRMI1(-V2) Communications Functions . .............. ... itiriiiiinrnnan .. 268
4-4-1 Host Link CommUNICAtIONS . . ..ottt ti ettt et e et et 268
4-4-2  No-protocol Communications . .. ...........c.vuuierenmenenennenenennen. 272
4-4-3  One-to-one NT Link Communications . ..............ououiiinuieunnneenn. 277
4-4-4  One-to-N NT Link CommuniCations . . ... ......uuutiinute i 278
4-4-5  One-to-one PC Link Communications . ............uuuuiiinueeinnennnn. 279

4-5 HostLink Commands . . .......... i e 281
4-5-1 IR/SRAREAREAD —RR . ... . i 281
4-5-2 LR AREAREAD —RL ... .. . i 282
4-5-3  HRAREAREAD —RH . ... i 282
4-5-4 PV READ —RC . ... 282
4-5-5 TCSTATUSREAD —RG .. ... i 283
4-56 DMAREAREAD —RD ... .. 283
4-5-7 AR AREA READ — RJ . ... e 284
4-5-8 IR/SRAREA WRITE—-WR .. ... i 285
4-5-9 LR AREA WRITE —WL .. ... . i 285
4-5-10 HRAREA WRITE —WH . ... ... . i 286
4-5-11 PV WRITE — WC .. e e e i 286
4-5-12 TCSTATUS WRITE — WG . .. ... i 287
4-5-13 DM AREA WRITE — WD . ... . i 288
4-5-14 AR AREA WRITE —WIJ . ... i 288
4-5-15 SV READ 1 — R# ... 289
4-5-16  SVREAD 2 — RS . ..o 290
4-5-17 SV CHANGE 1 — WH .. e i 291
4-5-18 SV CHANGE 2 — WS .. e 292
4-5-19 STATUS READ — MS . ... e 293
4-5-20 STATUS WRITE — SC ... e 294
4-5-21 ERROR READ —MF .. . e i 295
4-5-22 FORCED SET — KS ... e 296
4-5-23 FORCED RESET —KR . ... ... . i 297
4-5-24 MULTIPLE FORCED SET/RESET —FK . . ... ... ... . .. 298
4-5-25 FORCED SET/RESET CANCEL —KC ...... ... ... ... 299
4-5-26 PCMODEL READ — MM ... . i 300
4-5-27 TEST — TS 300
4-5-28 PROGRAMREAD —RP . .. ... e 301
4-5-29 PROGRAM WRITE — WP . ... i 301
4-5-30  COMPOUND COMMAND —QQ . ... e e 302
4-5-31 ABORT — XZ . . o 304
4-5-32 INITIALIZE — KoK .« oo e e 304
4-5-33 TXD RESPONSE —EX . ... e i 304
4-5-34 Undefined Command —IC . ... ... .. . . i, 305
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Introduction

Section 4-1

4-1 Introduction

4-1-1 Overview

CPM1/CPM1A
Communications

CPM2A/CPM2C
Communications

SRM1(-V2) Communications

Note

4-1-2 Wiring Ports
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The CPM1/CPM1A can execute a variety of communications through its periph-
eral port via an RS-232C Adapter or an RS-422 Adapter.

Host Link Communications

The CPM1/CPM1A PCs are compatible with the Host Link System, which allows
up to 32 PCs to be controlled from a host computer. An RS-232C Adapter is used
for 1:1 communications and an RS-422 Adapter and B500-AL004 Link Adapter
are used for 1:N communications.

A CPM1/CPM1A equipped with an RS-232C Adapter can also communicate
with a OMRON Programmable Terminal using host link commands.

Refer to 4-2-1 CPM1/CPM1A Host Link Communications in this manual and
1-2-2 Host Link Communications in the CPM1 Operation Manual or 1-2-2 Host
Link Communications in the CPM1A Operation Manual for more details.
One-to-one PC Link

A data link can be created with a data area in another CPM1, CPM1A, CPM2A,
CPM2C, CQM1, C200HX/HG/HE, or C200HS PC. An RS-232C Adapter is used
to make the 1:1 connection.

Refer to 4-2-3 CPM1/CPM1A 1:1 PC Link Communications in this manual and
1-2-3 One-to-one PC Communications Links in the CPM1 Operation Manual or
1-2-3 One-to-one PC Communications Links in the CPM1A Operation Manual
for more details.

One-to-one NT Link

Using the 1:1 NT Link, the CPM1/CPM1A PC can connected to the OMRON
Programmable Terminal (NT Link Interface) through an RS-232C Adapter.
Refer to 4-2-2 CPM1/CPM1A 1:1 NT Link Communications in this manual and
1-2-4 One-to-one NT Link Communications in the CPM1 Operation Manual or
NT Link Communications in the CPM1A Operation Manual for more details.

The following types of communications can be executed through the ports of the
CPM2A/CPM2C.

¢ Host Link communications with a host computer

¢ RS-232C communications with a computer or other device

¢ One-to-one PC Link communications with another PC

¢ One-to-one NT Link communications with OMRON Programmable Terminals
This section explains the required PC Setup and methods for using these types
of communications.

The following types of communications can be executed through the ports of the
SRM1(-V2).

¢ Host Link communications with a host computer

¢ RS-232C communications with a computer or other device

¢ One-to-one PC Link communications with another PC

¢ One-to-one NT Link communications with OMRON Programmable Terminals
One-to-one NT Link communications are not possible with the SRM1-C01,

which is equipped with only a peripheral port. The SRM1-C01 may be connected
to a PT through an RS-232C Adapter in Host Link mode.

Refer to the CPM1 Operation Manual, CPM1A Operation Manual, CPM2A Op-
eration Manual, CPM2C Qperation Manual, or SRM1 Master Control Units Op-
eration Manual for information on wiring the communications ports.
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4-2 CPM1/CPM1A Communications Functions

4-2-1 Host Link Communications

Host Link communications were developed by OMRON for the purpose of con-
necting PCs and one or more host computers by RS-232C cable, and controlling
PC communications from the host computer. Normally the host computer issues
a command to a PC, and the PC automatically sends back a response. Thus the
communications are carried out without the PCs being actively involved. The
PCs also have the ability to initiate data transmissions when direct involvement
is necessary.

In general, there are two means for implementing Host Link communications.
One is based on C-mode commands, and the other on FINS (CV-mode) com-
mands. The CPM1/CPM1A supports C-mode commands only. For details on
Host Link communications, refer to 4-5 Host Link Commands.

PC Setup Settings The CPM1/CPM1A’s peripheral port settings must be set properly in order to use
the Host Link communications, as shown in the following table.
Word Bit Function Setting
DM 6650 | 00 to 07 | Port settings’ 00
00: Standard (1 start bit, 7-bit data, 2 stop bits, even parity, 9,600 bps)
01: Settings in DM 6651
08 to 11 | Link area for 1:1 PC Link via peripheral port 0
0:LRO0Oto LR 15 (Any val-
ue is OK)
12 to 15 | Communications mode'! 0
0: Host Link; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: 1:1 NT Link
DM 6651 | 00 to 07 | Baud rate? 00
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K (Any val-
ue is OK)
08to 15 | Frame format’ 00
Start Length Stop Parity (Any val-
00: 1 bit 7 bits 1 bit Even ue is OK)
0f: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bit Even
04: 1 bit 7 bits 2 bit Odd
05: 1 bit 7 bits 2 bit None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bit Even
10: 1 bit 8 bits 2 bit Odd
11: 1 bit 8 bits 2 bit None
DM 6652 | 00 to 15 | Transmission delay (Host Link)? 0000
0000 to 9999: In ms.
DM 6653 | 00 to 07 | Node number (Host Link)? 00 to 31
00 to 31 (BCD)
08 to 15 | Not used. 00
(Any val-
ue is OK)
Note 1. If an improper setting is used, a non-fatal error will occur, AR 1302 will be

turned ON, and the default setting (0, 00, or 0000) will be used.

2. For information on the Host Link settings for another OMRON PC, refer to
that PC’s Operation Manual.
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Example Program

3. If an out-of-range value is set, the following communications conditions will

result.

In that case, reset the value so that it is within the permissible range.

Communications mode: Host Link

Communications format: ~ Standard settings

(1 start bit, 7-bit data; 2 stop bits, even parity,

9,600 bps)
Transmission delay: No
Node number: 00

This example shows a BASIC program that reads the status of the CPM1’s in-

puts in IR 000. For more detalils, refer to 4-5 Host Link Commands.

An FCS (frame check sequence) check isn’'t performed on the received re-
sponse data in this program. Be sure that the host computer’s RS-232C port is
configured correctly before executing the program.

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180

'CPM1 SAMPLE PROGRAM

"SET THE COMMAND DATA
S$="@00RR0O0000001"

FCS=0

FOR I=1 TO LEN(SS)

FCS=FCS XOR ASC(MIDS(SS$,I,1))
NEXT I

FCS$=(FCS) : IF LEN(FCS$)=1 THEN FCS$="0"+FCS$
CLOSE 1

CLS

PRINT ”SENDING COMMAND”

OPEN ”“COM:E73" AS #1

PRINT #1,S$ + FCS + CHRS$(13);
CLS

PRINT ”"RECEIVING RESPONSE DATA”
LINE INPUT #1,AS$

PRINT AS

END

4-2-2 One-to-one NT Link Communications

Using the 1:1 NT Link, the CPM1/CPM1A PC can connected to the Program-
mable Terminal (NT Link Interface) through an RS-232C Adapter.

CPM1 PCs
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OMRON Programmable Terminal

[———— |k

RS-232C Cable

RS-232C Adapter CPM1 CPU Unit
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CPM1A PCs
RS-232C ,
OMRON Programmable Terminal Adapter CPM1A CPU Unit
RS-232C Cable
PC Setup Settings The settings relating to 1:1 NT Link PC communications must be set as shown in
the following table.
Word Bit Function Setting
DM 6650 | 00 to 07 | Port settings'’ 00
00: Standard (1 start bit, 7-bit data, 2 stop bits, even parity, 9,600 bps) (Any val-
01: Settings in DM 6651 ue is OK)
08 to 11 | Link area for 1:1 PC Link via peripheral port 0
0: LR OOto LR 15 (Any val-
ue is OK)
120 15 | Communications mode? 4
0: Host Link; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: 1:1 NT Link

Note 1. If an improper setting is used, a non-fatal error will occur, AR 1302 will be
turned ON, and the default setting (0 or 00) will be used.

2. For information on the NT Link settings for another OMRON PC, refer to that

PC’s Operation Manual.

3. If an out-of-range value is set, the following communications conditions will
result. In that case, reset the value so that it is within the permissible range.

Communications mode:
Communications format:

Transmission delay:
Node number:

Host Link

Standard settings

(1 start bit, 7-bit data; 2 stop bits, even parity,
9,600 bps)

No

00

4-2-3 One-to-one PC Link Communications

Ina 1:1 PC Link, a CPM1/CPM1A is linked to another CPM1/CPM1A, CPM2A/
CPM2C, CQM1, C200HX/HG/HE, or C200HS PC through an RS-232C Adapter
and standard RS-232C cable. One of the PCs will serve as the Master and the
other as the Slave. The 1:1 PC Link can connect up to 256 bits (LR 0000 to LR
1515) in the two PCs.
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CPM1/CPM1A One-to-one The following diagram shows a 1:1 PC Link between two CPM1s PCs. Refer to
PC Links the CPM1A Operation Manual for the corresponding information on the CPM1A.

RS-232C Cable

RS-232C Adapter RS-232C Adapter )
CPM1 CPU Unit CPM1 CPU Unit

= [Erarmrr e = [Erarmrr e
200000000 20000000@

The words used for the 1:1 PC Link are as shown below.

Master Slave
LROO LR0OO
Write data Area for writing |::> Area for reading Read data
LRO7 | - ________| Y Lo LRO7
LRO8 . " LRO8
Read data Area for reading <:| Area for writing Write data
LR15 LR15

Limitations of 1:1 PC Links  Only the 16 LR words from LR 00 to LR 15 can be linked in the CPM1/CPM1A, so

with a CPM1/CPM1A use only those 16 words in the CQM1 or C200HS when making a 1:1 PC Link
with one of those PCs. A 1:1 PC Link cannot be made to a CPM1/CPM1A PC
using LR 16 through LR 63 in the CQM1, C200HX/HG/HE, or C200HS.

PC Setup Settings The settings relating to 1:1 PC Link communications must be set as shown in the
following table.

Word Bit Function Setting Setting
(Master) | (Slave)
DM 6650 | 00 to 07 | Port settings'’ 00 00

00: Standard (1 start bit, 7-bit data, 2 stop bits, even parity, 9,600 bps) (Any val- | (Any val-
01: Settings in DM 6651 ue is OK) | ue is OK)

08 to 11 | Link area for 1:1 PC Link via peripheral port 0 0
0:LROOto LR 15 (Any val-
ue is OK)

12 to 15 | Communications mode! 3 2

0: Host Link; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: 1:1 NT Link

Note 1. If an improper setting is used, a non-fatal error will occur, AR 1302 will be
turned ON, and the default setting (0 or 00) will be used.

2. For information on the 1:1 PC Link settings for another OMRON PC, refer to
that PC’s Operation Manual.

3. For information on CPM1/CPM1A 1:1 PC Link connections and wiring dia-
grams refer to 3-4-7 Host Link Connections in the CPM1 Operation Manual
or CPM1A Operation Manual. For the SRM1(-V2) refer to 3-4-4 RS-232C
Port Wiring in the SRM1 Master Control Unit Operation Manual.

4. If an out-of-range value is set, the following communications conditions will
result. In that case, reset the value so that it is within the permissible range.
Communications mode:  Host Link
Communications format:  Standard settings

(1 start bit, 7-bit data; 2 stop bits, even parity,

9,600 bps)
Transmission delay: No
Node number: 00
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Example Program

LROO
IR000 — Write

LRO7

LR0O8
SR 200 Read

LR15

Program in the Master

25313 (Always ON)
1L

MOV(21)

000

LROO

Writing area

Reading area

MOV(21)

LR08
200

Reading area

Writing area

— >
—

This example shows ladder programs that copy the status of IR 000 in each
CPM1/CPM1A to SR 200 in the other CPM1/CPM1A.

Program in the Slave

25313 (Always ON)
1L

11 MOV(21)

000

LR08

MOV/(21)
LR0O
200
LR0OO
Read SR 200
LRO7
LRO8
——  Write IR 000
LR15

4-3 CPM2A/CPM2C Communications Functions

This section describes how to use CPM2A/CPM2C (including the CPM2C-S)
communications functions. Read this section if you are using Host Link, no-pro-
tocol, 1:1 NT Link, or 1:1 PC Link communications.

4-3-1 Host Link Communications

Host Link communications are a conversational-type communications protocol,
in which the PC sends responses to commands issued from a host computer
and can be used to read or write data in the PC’s data areas and control some PC
operations. There is no need for a communications program in the PC. Host Link
communications can be used through the peripheral port or the CPM2A/
CPM2C’s RS-232C port.

Host computer
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CPM2A One-to-one Communications

OMRON Programmable
Terminal

[] [2]

[0} [0}

(2] [2]

c c

o []

Q. Ql

[0} [0}

(0] (0]

o o

©F k- 4 A )

CPM2A RS-232C port connection CPM2A RS-232C port connection
(See note.) (See note.)

Note When connecting to the peripheral port, an RS-232C Adapter or computer
connection cable (CQM1-CIFO1 or CQM1-CIF02) is necessary.
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CPM2C One-to-one Communications

IBM PC/AT
or compatible

Connecting Cable

XW2Z-200S-V (2 m)
XW2Z-500S-V (5 m)

RS-232C port (D-sub 9-pin) CPM2C CPU Unit

CS1W-CN118 (0.1 m)

CPM2C
CPU Unit

CPM2C-CIF01-V1

CPM2C
CPU Unit

CPM2C-CIF11

CPM2C-CIF21

Note The CSW1-CN226/626 can be connected directly to the CPU Unit. With the
CPM2C-CIF01-V1, the cable switch (SW1) can be turned ON to enable connect-
ing to a personal computer with a CS1W-CN226/CN626 Connecting Cable.
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CPM2A 1:N Communications

B500-AL004
Link Adapter

IBM PC/AT
or compatible

CPM2A RS-232C CPM2A peripheral
port connection port connection

Responses

q = Al )

NT-ALOO1 RS-232C/RS-422 CPM1-CIF01 RS-422 Adapter
Conversion Adapter
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CPM2C 1:N Communications

IBM PC/AT or .

compatible Connecting Cable

computer XW2Z-200S-V (2 m)
XW2Z-500S-V (5 m)

[ (]

B500-AL004 or NT-ALOO1 (requires +5 V)
(See notes 1 and 2.)

RS-422 (Total length: 500 m max.)

When using the port [ |
as a peripheral port

CPM2C CPM2C CPM2C
CPU Unit CPU Unit

CPM2-CIF11 CPM2-CIF11 CPM2-CIF11
) NT-ALOO1 NT-ALOO1

When using (See note 1.) (See note 1.) NT-ALOO1 NT-ALOO1
the port as XW2Z-070T-1 (0.7 m) (See note 1.) (See note 1.)
an RS-232C RS-232C port 0 XW2Z-200T-1 (2 m) XW2Z-070T-1 (0.7 m) XW2Z-070T-1 (0.7 m)
port XW2Z-200T-1 (2 m) XW2Z-200T-1 (2 m)

CPM2C CPM2C CPM2C RS-232C port CPM2C RS-232C port

CPU Unit CPU Unit  CPU Unit "\ CPU Unit

. v CPM2C-CN111 v CSW1-CN118 Con-

XW2Z-070T-1 (0.7 m)

XW2Z-200T-1 (2 m) Connecting Cable necting Cable (0.1 m)
(0.15m)
—0 —0
CPM2C-CIF01-V1
=J & =
CPM2C-CIF21
Up to 32 PCs
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Frame Transmission and Reception

In Host Link communications, the host computer ordinarily has the transmission
right first and initiates the communications. The CPM2A/CPM2C then automati-
cally sends a response.

Commands and responses are exchanged in the order shown in the illustration
below. The block of data transferred in a single transmission is called a “frame.”
A single frame is configured of a maximum of 131 characters of data. The right to
send a frame is called the “transmission right.” The Unit that has the transmis-
sion right is the one that can send a frame at any given time. The transmission
right is traded back and forth between the host computer and the CPM2A/
CPM2C each time a frame is transmitted. The transmission right is passed from
the transmitting Unit to the receiving Unit when either a terminator (the code that
marks the end of a command or response) or a delimiter (the code that sets
frames apart) is received.

Host
computer

Frame (command)
Unit no.
Header code

Text

FCS
Terminator

Next frame transmission
enabled (i.e., transmission
right transferred)

CPM2A/CPM2C

Slave-initiated

Unit no.

Header code

End code

Text

FCS

Terminator

Frame (response)

Frame (command)

Unit no.
Header code

Text

FCS
Terminator

Unit no.

Header code

End code

Text

FCS

Terminator

Frame (response)

Communications

Data transmissions from the PC to the host computer can be initiated by the CPU
Unit using TXD(48).
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Host . There is no response
computer from the host computer
Unit no.
Header code
CPM2A/CPM2C Text
FCS
Terminator

Frame (response)
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Command and Response Formats

Command Format

This section explains the formats for the commands and responses that are ex-
changed in Host Link communications.

When transmitting a command from the host computer, prepare the command
data in the format shown below.

\ \ T \ \
@ |[x101 x 100 . a
Node No. Header Text FCS Terminator
code
@
An “@” symbol must be placed at the beginning.
Node No.

Response Format

Identifies the CPM2A/CPM2C PC communicating with the host computer.
Specify the CPM2A/CPM2C’s node number in the PC Setup (DM 6648,
DM 6653).

Header Code

Set the 2-character command code.

Text

Set the command parameters.

FCS

Set a 2-character Frame Check Sequence code. See page 239.

Terminator

Set two characters, “*” and the carriage return (CHR$(13)) to indicate the end of
the command.

The response from the CPM2A/CPM2C is returned in the format shown below.
Prepare a program so that the response data can be interpreted and processed.

I
@ |x10" x 100
|

I T I I
x 161 x 169 * N
| o |

Node No. Header End code Text FCS Terminator

code

Long Transmissions

@, Node No., Header Code
Contents identical to those of the command are returned.

End Code
The completion status of the command (e.g., whether or not an error has oc-
curred) is returned.

Text
Text is returned only when there is data such as read data.

FCS
The set 2-character Frame Check Sequence is returned.

Terminator
Set two characters, “*” and the carriage return (CHR$(13)) to indicate the end of
the response.

The largest block of data that can be transmitted as a single frame is 131 charac-
ters. A command or response of 132 characters or more must therefore be di-
vided into more than one frame before transmission. When a transmission is
split, the ends of the first and intermediate frames are marked by a delimiter
instead of a terminator.
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Dividing Commands

Frame 1 (command)

Unit no.

Header code

Host
computer

Text

FCS

Delimiter

CPM2A/CPM2C

Dividing Responses

Frame (command)

As each frame is transmitted by the host computer, the computer waits for the
delimiter to be transmitted from the CPM2A/CPM2C. After the delimiter has
been transmitted, the next frame will then be sent. This procedure is repeated

until the entire command has been transmitted.

Delimiter

As each frame is received by the host computer, a delimiter is transmitted to the
CPM2A/CPM2C. After the delimiter has been transmitted, the CPM2A/CPM2C

Frame 2 (command)

Text

FCS

Delimiter

Frame 3 (command)

Text

FCS
Terminator

Unit no.

Header code

End code

Text

FCS

Terminator

Frame (response)

will transmit the next frame. This procedure is repeated until the entire response
has been transmitted.

Unit no.
Header code
Host
computer Text
FCS
Terminator
Unit no.
Header code
End code
CPM2A/CPM2C
Text
FCS
Delimiter
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Frame1 (response)

Delimiter

Text

FCS

Delimiter

Frame2 (response)

Delimiter

Text

FCS

Terminator

Frame3 (response)
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Precautions for Long
Transmissions

When dividing commands such as WR, WL, WC, or WD that execute write op-
erations, be careful not to divide into separate frames data that is to be written
into a single word. As shown in the illustration below, be sure to divide frames so
that they coincide with the divisions between words.

Frame 1 (131 characters maximum)

\ \ C \ \ \ \
@ 0 0 W D Data o
x1011x100 \ \ \ \ \
Node Header One word of data FCS Delimiter
No. code

Data from the same word is not divided.

Frame 2 (128 characters maximum)

\ \
Data * A
\ \

One word of data

FCS Terminator

Data from the same word is not divided.

FCS (Frame Check Seqguence)

When a frame is transmitted, an FCS is placed just before the delimiter or termi-
nator in order to check whether any data error has been generated. The FCS is
8-bit data converted into two ASCII characters. The 8-bit data is the result of an
EXCLUSIVE OR performed on the data from the beginning of the frame until the
end of the text in that frame (i.e., just before the FCS). Calculating the FCS each
time a frame is received and checking the result against the FCS that is included
in the frame makes it possible to check for data errors in the frame.

B \
@ 1 R R 0 0 0 1 4 2 * o
o \
Node No. Header code Text FCS Terminator
FCS calculation range
ASCII code Leftmost Rightmost
@ — 40 — 0100 0000
XOR
1 - 31 - 0011 0001
XOR
0 - 30 — 0011 0000
XOR
R - 52 — o101 0010
XOR
0 - 30 — 0011 0000
XOR
0 - 30 — 0011 0000
XOR
to
0 - 30 — 00M 0000
XOR
1 - 31 - 0011 0001
Calculation results 0100 0010
1 1 Converted to hexadecimal.
4 2 Handled as ASCII characters.
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Example Program for This example shows a BASIC subroutine program for executing an FCS check
FCS

240

on a frame received by the host computer.

Normal reception data includes the FCS, delimiter or terminator, and so on.
When an error occurs in transmission, however the FCS or some other data may
not be included. Be sure to program the system to cover this possibility.

*FCSCHECK
L = LEN ( RESPONSES ) /' & ttitiiiiiiiieenannnn. Data transmitted and received
Q =0 : FCSCKS = " *

AS$ = RIGHTS ( RESPONSES , 1)
PRINT RESPONSES$ , AS , L
IF AS = ”*” THEN LENGS = LEN ( RESPONSES$ ) - 3
ELSE LENGS = LEN ( RESPONSES$ ) - 2
FCSP$S = MIDS ( RESPONSES , LENGS + 1 , 2 ) ' . .uceoo... FCS data received
FOR I = 1 TO LENGS / & ttttitiiiiienannnnn. Number of characters in FCS
Q = ASC ( MIDS ( RESPONSE$ , I , 1 ) ) XOR Q
NEXT I
FCSD$ = HEXS ( Q )
IF LEN ( FCS0$ ) = 1 THEN FCSD$ = ” 0 ” + FCSD$S ' . ceun... FCS result
IF FCSD$ < > FCSP$ THEN FCSCK$S = ” ERR ”
PRINT ” FCSD$ = ” ; FCSD$ , ” FCSP$S = ” ; FCSP$ , ” FCSCKS$ = ” ; FCSCKS
RETURN
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Commands
Header CPM2A/CPM2C Operating Mode Name Page
code RUN MONITOR | PROGRAM
RR Valid Valid Valid IR/'WR/SR AREA READ 281
RL Valid Valid Valid LR AREA READ 282
RH Valid Valid Valid HR AREA READ 282
RC Valid Valid Valid TC PV READ 282
RG Valid Valid Valid TC STATUS READ 283
RD Valid Valid Valid DM AREA READ 283
RJ Valid Valid Valid AR AREA READ 284
WR Not Valid Valid Valid IR/'WR/SR AREA WRITE 285
WL Not Valid Valid Valid LR AREA WRITE 285
WH Not Valid Valid Valid HR AREA WRITE 286
WC Not Valid Valid Valid TC PV WRITE 286
WG Not Valid Valid Valid TC STATUS WRITE 287
WD Not Valid Valid Valid DM AREA WRITE 288
wJ Not Valid Valid Valid AR AREA WRITE 288
R# Valid Valid Valid SV READ 1 289
R$ Valid Valid Valid SV READ 2 290
Wi Not Valid Valid Valid SV CHANGE 1 291
W$ Not Valid Valid Valid SV CHANGE 2 292
MS Valid Valid Valid STATUS READ 293
SC Valid Valid Valid STATUS WRITE 294
MF Valid Valid Valid ERROR READ 295
KS Not Valid Valid Valid FORCED SET 296
KR Not Valid Valid Valid FORCED RESET 297
FK Not Valid Valid Valid MULTIPLE FORCED SET/RESET 298
KC Valid Valid Valid FORCED SET/RESET CANCEL 299
MM Valid Valid Valid PC MODEL READ 300
TS Valid Valid Valid TEST 300
RP Valid Valid Valid PROGRAM READ 301
WP Not Valid Not Valid Valid PROGRAM WRITE 301
QQ Valid Valid Valid COMPOUND COMMAND 302
XZ Valid Valid Valid ABORT (command only) 304
** Valid Valid Valid INITIALIZE (command only) 304
EX Valid Valid Not Valid TXD RESPONSE (response only) 304
IC Undefined command (response only) 305

Note ---: Not affected by the mode.
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Response Codes

End Contents Probable cause Corrective measures
code

00 Normal completion

01 Not executable in RUN mode The command that was sent can- Check the relation between the
not be executed when the PC isin | command and the PC mode.

RUN mode.

02 Not executable in MONITOR mode | The command that was sent can-
not be executed when the PC is in
MONITOR mode.

04 Address over The user program area’s highest Check the program.
address was exceeded.

0B Not executable in PROGRAM The command that was sent can- This code is not presently being

mode not be executed when the PC isin | used.
PROGRAM mode.

13 FCS error The FCS is wrong. Either the FCS | Check the FCS calculation method.
calculation is mistaken or there is If there was influence from noise,
adverse influence from noise. transfer the command again.

14 Format error The command format is wrong. Check the format and transfer the

command again.

15 Entry number data error The read/write area specification is | Correct the areas and transfer the
wrong. command again.

16 Command not supported The specified command does not Check the address and instruction.
exist in the specified address.

(Reading the SV, etc.)

18 Frame length error The maximum frame length was Divide the command into multiple
exceeded. frames.

19 Not executable Items to read not registered for Execute QQ to register items to
composite command (QQ). read before attempting batch read.

23 User memory write-protected The memory is write-protected in Change the setting in the PC Setup
the PC Setup. (DM 6602).

A3 Aborted due to FCS error in trans- | The error was generated while a Check for corrupted frames, correct

mit data command extending over more if necessary, and try the transfer

A4 Aborted due to format error in than one frame was being again.

transmit data executed.
A5 Aborted due to entry number data | Note: The data up to that point has
error in transmit data already been written to the ap-
A8 Aborted due to frame length error propriate area of the CPU Unit.
in transmit data
Other | --- Influence from noise was received. | Transfer the command again.

Application Procedure
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Setting the CPU Unit's
communications switch

|

Connecting the cables

'

!

computer.

Commands issued from the host

Make the 1:1 or 1:N connection.

Set the CPM2A CPU Unit’s communications switch
or the CPM2C CPU Unit’s DIP switch.

Ladder program

CPM2A/CPM2C)

(Communications initiated by
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Communications Switch The CPM2A’'s communications are controlled by the communications switch on
Setting the front of the CPU Unit and the CPM2C’s communications are controlled by
the DIP switch on the front of the CPU Unit.

CPM2A Communications Switch Setting
When the communications switch is set to OFF, communications through the pe-
ripheral port and RS-232C port are governed by the settings in the PC Setup.

When the communications switch is set to ON, communications through the pe-
ripheral port and RS-232C port are governed by the standard Host Link settings
(1 start bit, 7 data bits, 2 stop bits, even parity, and 9,600 bps baud rate).

Note When a Programming Console is connected to the peripheral port, communica-
tions with the Programming Console are unaffected by either the communica-
tions switch or PC Setup.

Communications switch

/ ON
@

OFF

b0
o) ©)
Peripheral port RS-232C port

An RS-232C Adapter is needed to perform Host Link communications from a
peripheral port.
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Front View

7. Communications port

244

2. Input terminals
3. Output terminals

CPU Unit with Relay Out-
puts via Terminal Block

7. Communications port

Note

@ﬁmﬂé

5
S

CPM2C DIP Switch Settings

When SW2 is set to OFF, communications through the peripheral port are set to
Programming Console protocol, regardless of the setting of pin 1 or the settings
in the PC Setup.

CPU Unit with Transistor Outputs
via Fujitsu-compatible Connector

4. Status indicators
6. Output indicators DIP switch for Units

5. Input indicators with 10/20 1/O points

=ON_ _-ON
- 8. Communications switch
i 9. Customize switch
”| 2. Input connector | |
L, 3. Output connector 8 (9

CPU Unit with Transistor Outputs
via MIL Connector

4. Status indicators

DIP switch for Units

6. Output indicators
with 32 1/O points

5. Input indicators

8. Communications switch SWi1

9. Customize switch

2. Input connector
3. Output connector

When SW 2 is set to ON, the status of SW 1 determines whether communica-
tions through the peripheral port and RS-232C port are governed by the settings
in the PC Setup or the standard settings (1 start bit, 7 data bits, 2 stop bits, even
parity, and 9,600 bps baud rate).

sSw1
OFF

Communications settings

The communications settings for the peripheral port and RS-232C
port will be determined by the settings in the PC Setup (DM 6645 to
DM 6649, DM 6650 to DM 6654). If a Programming Console is
connected to the peripheral port, however, operation for that port will
be in the Programming Console mode.

The communications settings for the peripheral port and RS-232C
port will be the standard settings. If a Programming Console is
connected to the peripheral port, however, operation for that port will
be in the Programming Console mode.

ON

An RS-232C Adapter is needed to perform Host Link communications from a
peripheral port.

When performing host link communications via the peripheral port of a CPU Unit
with a manufacturing number of 31800 or earlier (i.e., manufactured on or
before April 31, 2000), set SW2 to ON. See above for details of the settings of
SW2. When using a CPU Unit with a manufacturing number of 31800 or earlier
(i.e., manufactured on or before April 31, 2000), do not change the setting of
SW2 with a Programming Console, the CPM2C-CIF01-V1/11, or the
CQM1-CIF01/02 connected. If the setting of SW2 is changed in this state, com-
munications will be interrupted, and a communications error will be generated or
the Programming Console will enter a “no-response” state (i.e., pressing the
keys of the Programming Console will have no effect and the display will stay the
same).
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Connecting the Cables

9 S ¥ € 21

i

Note

This section describes RS-232C connections.

One-to-one Connections

The RS-232C port on the Host Link computer and the RS-232C port on the
CPM2A/CPM2C or CPM1-CIF01 RS-232C Adapter are connected as shown in
the following diagram when there is no CTS control on the RS-232C port. With
the CPM2C, the CPM2C-CN111 and CS1W-CN118 connecting cables can be
used in place of the RS-232C Adapter.

IBM PC/AT or compatible RS-232C port
Signal | Pin No. Signal | Pin No.
CD 1 — 1
RD 2 T T SD 2
SD 3 RD 3
ER 4 [ RS 4
sG 5 Ccs 5
DR 6 — 6
RS 7 — 7
cs 8 :I - 8
Cl 9 SG 9
r— Hood

One-to-N Connections
Set the DIP switch on the NT-AL001 RS-232C/RS-422 Conversion Adapter.

«— Normally ON
« ON when the Unit is at the end of the transmission path. OFF in all other cases.

] “= Used as a 4-conductor method. (Both switches set to OFF)

:} < According to RS-232C CTS control (5: OFF, 6: ON)

The RS-232C port with the NT-ALO01 RS-232C/RS-422 Conversion Adapter
and the RS-232C port of the CPM2A/CPM2C or CPM1-CIF01 RS-232C Adapter
are connected as shown in the following diagram when there is no CTS control
on the RS-232C port. A power supply of 5 VDC is supplied to the
RS-232C/RS-422 Conversion Adapter. With the CPM2C, the CPM2C-CN111
and CS1W-CN118 connecting cables can be used in place of the RS-232C
Adapter.

NT-ALOO1 RS-232C/RS-422

Conversion Adapter RS-232C port

Signal |Pin No. Signal | Pin No.
- 1 el 1
RD 2 Sb 2
SD 3 RD 3
RS 4 — RS 4
CS 5 CcS 5
5V 6 5V 6
- 7 - 7
= 8 - 8
SG 9 SG 9

\z N Hood

Do not connect external devices other than the NT-ALOO1 Conversion Adapter
to the 5 VDC power supply of pin number 6 on the CPM2A/CPM2C’s RS-232C
port. Doing so may result in damage to the CPM2A/CPM2C or to the external
device.
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PC Setup The PC Setup settings that are required depend on whether a peripheral port or
an RS-232C port is used.

Settings for RS-232C Port

Note If SW1 on the front panel of the CPU Unit is ON, the RS-232C port will operate
with the default settings regardless of the settings in DM 6645 to DM 6649.

Word Bit Function Setting

DM 6645 00 to 03 | Port settings Match host
0: Standard (1 start bit, 7-bit data, 2 stop bits, even parity, 9,600 bps; Host parameters
Link unit number: 0)

1: Settings in DM 6646

(Other settings will cause a non-fatal error, the default setting will be used,
and AR 1302 will turn ON.)

04 to 07 | CTS control settings Oor1
0: Disable; 1: Set

08 to 11 | Link words for 1:1 PC Link Any
0: LR 00 to LR 15; Other: Not effective

12to 15 | Communications mode 0

0: Host Link (default setting); 1: RS-232C (no-protocol); 2: 1:1 PC Link Slave;
3: 1:1 PC Link Master; 4: 1:1 NT Link

(Other settings will cause a non-fatal error, the Host Link setting will be used,
and AR 1302 will turn ON.)

DM 6646 00 to 07 | Baud rate: Match host
00: 1,200 bps 01: 2,400 bps 02: 4,800 bps 03: 9,600 bps 04: 19,200 bps parameters
08 to 15 Frame format
Start Length Stop Parity
00: 1 7 1 Even
01: 1 7 1 Odd
02: 1 7 1 None
03: 1 7 2 Even
04: 1 7 2 Odd
05: 1 7 2 None
06: 1 8 1 Even
07: 1 8 1 Odd
08: 1 8 1 None
09: 1 8 2 Even
10: 1 8 2 Odd
11: 1 8 2 None

(O.ther settings will cause a non-fatal error, the default settings (03) will be
used, and AR 1302 will turn ON.)

DM 6647 00 to 15 | Transmission delay (Host Link) 0000 to 9999
0000 to 9999 (BCD): Set in units of 10 ms, e.g., setting of 0001 equals 10 ms

(Other settings will cause a non-fatal error, the default setting (0000) will be
used, and AR 1302 will turn ON.)

DM 6648 00 to 07 | 00 to 31 (BCD): Node number (Host Link) 00 to 31

(Other settings will cause a non-fatal error, the default setting (00) will be
used, and AR 1302 will turn ON.)

08 to 11 | Start code enable (RS-232C) Any
0: Disable; 1: Use start code in DM 6649.
12t0 15 | End code enable (RS-232C) Any

0: Disable (number of bytes received)
1: Use end code in DM 6649.
2:CR, LF

(Other settings will cause a non-fatal error, the disable setting will be used,
and AR 1302 will turn ON.)
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Word

Bit

Function

Setting

DM 6649

00 to 07

Start code (01 to FF)
(No-protocol, effective when bits 8 to 11 of DM 6648 are setto 1.)

Any

00to 15

No. of bytes of data received

(No-protocol, effective when bits 12 to 15 of DM 6648 are set to 0.)
00: 256 bytes

01 to FF: 1 to 255 bytes

End code (00 to FF)
(No-protocol, effective when bits 12 to 15 of DM 6648 are set to 1.)

Any

Settings for Peripheral Port

Word

Bit

Function

Setting

DM 6650

00 to 03

Port settings
0: Standard (1 st