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No. 6182
OMRON Corporation

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:

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

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

» Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicabie 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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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 warnings in this manual. Always heed the
information provided with them.

DANGER! Indicates information that, if not heeded, could result in loss of life or serious
injury.

Caution Indicates information that, if not heeded, could result in minor injury or dam-
age to the product.

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 opera-
tion of the product.

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

© OMRON, 1991

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

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change with-
out notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsi-
bility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information con-
tained in this publication.



vi



TABLE OF CONTENTS

SECTION 1

INtroduction . ...cveeoooccoosssososcsossscosseassss

O Y 1111~
1-2  System Configuration .. ...... ...ttt i

SECTION 2

Hardware Components and Switch Settings ..........

2-1  Counter COMPONCIILS . . v\ vttt e s aie sttt aeeenenensnees
2-2  SWiItCh SetlinmgS . . ot e
2-3 Block DIagram ... . oouit it e e e e e e

SECTION 3

Wiring and Installation ..............cc.coiiant,

31 Mounting LoCation . ... .v vttt e
B2 DIMEIISIONS « o v vt vttt ettt e et e e e e e e
3-3  Connector Pin AllOCAtIONS .ot ittt ittt it et et e e e
B VIO ot e e

SECTION 4

Introduction to Operation . .......ccvvoevenenccocses

4-1 Operating Modes .. ..ot i e e e
4-2 Reset CONAILIONS . ..ttt ittt et et et et et et et e et e

SECTION §

Data Configuration .......c.co0vieieiieeeieeenness
S0 OVIVIEW oottt et e e e e
5-2 Data ALlocation ... ... ot
5-3 Control Procedures . . . . oottt e e e
5—4 Data Transfer Programming Examples ............ i,

SECTION 6

Preset Timer Modes .....coovveieniinnnnnsecacnnsnn
6—1  SIgnalS ... e
6-2 Memory Area ALlOCALONS .. ..\ttt ittt et e e
6-3 Changing Operating Modes and Parameters .............ccovnivierineninennn.,
64 LOSignal TIMING ... ...ttt i e et ettt

SECTION 7

Preset Counter Modes . ....covevevvcesocsoccscooses

=1 SIgNals o e
7-2  Memory Area ALIOCAHONS .. ... v vt et e
7-3 Changing Operating Modes and Parameters ............... ... .. oo nn.
T4 TOSIgnal TIMING ...ttt e e et e et it e ettt eenns

SECTION 8

MeasurementMOdeS ® © 6 2 0 © @ © 2 @ 0 © ¢ © 0 0 © 0 © 0 6 © @ ® © O O O © ©

SEMAlS L e e
Memory Area AHOCALONS .. ..ottt e e e e e
OverflowFlagsandClearBits .. .................. e e e
Changing Operating Modes . ... e
/O Signal TIming ..ot ittt e et e e

-LUJ[\))—-

i
W

N3 OS]

< b~ W

10
10
11
13

21

22
28

29

30
31
34
36

39

40
40
42
43

45

46
46
48
49

51

52
52
54
54
55

vii



viii

SECTION 9

Applications Examples ........ccoiiieverocnnnonons

9-1 PresetCounterModes 1and2 ... ... i i i ittt
9-2 GateRingCounter Mode . ...ttt i i it i e e
9-3 Sampling Counter Mode and Preset TimerMode 2 .. ......... ... in.,

SECTION 10

Troubleshooting and Maintenance .. ......ccco000veon.

10-1 Error INdiCalOTS .. ...ttt e et e e e e
10-2 Error FIags . .. oottt e e e e
10-3 INSPECLIONS . ..ottt ettt e et ettt e e e e
10-4-Replacement Parts ... ... .. . i i e e
10-5 Handling Precautions . .. ... ..ot i i e e e i e

Appendices

A SPecifications . . ...t
B Switch Settings and Memory Area Allocations . ..........vvviiin i

IndeX .. iiitiiiieeeeeeeoscoocoosoosaoosososononas
OMRON Sales OfficeS ¢ . ccve e e nenoeeneaaanns
Revision History . ... .coviveivnenivnnennonaconsanss

57

58
60
63

65

66
66
66
67
67

69
71

75
77
79



" About this Manual:

This manual describes the installation and operation of the C500-CT041 High-speed Counter Unit and
includes the sections described below. This High-speed Counter Unit can be used for high-speed
counting and timing operations with the C500, C1000H, and C2000H SYSMAC C-series PCs.

Please read this manual completely and be sure you understand the information provide before at-
tempting to install and/or operation the C500-CT041.

Section 1 Introduction describes the basic features of the C500-CT041 and outlines the type of sys-
tem in which it can be used.

Section 2 Hardware Components and Switch Settings introduces the names and functions of
Counter indicators, switches, and connectors.

Section 3 Wiring and Installation describes methods and precautions for connecting to external I/0
devices.

Section 4 Introduction to Operation outlines the basic operating modes.

Section 5 Data Configuration describes the data required for Counter operation and the methods
used to transfer data between the Counter and the PC and thus control Counter operation.

Section 6 Preset Timer Modes provides operational details necessary when using one or more of
the Counter channels as a preset timer.

Section 7 Preset Counter Modes provides operational details necessary when using one or more of
the Counter channels as a preset counter.

Section 8 Measurement Modes provides operation details necessary when using one or more of the
Counter channels as a gate ring or sampling counter.

Section 9 Applications Examples outlines three applications examples that include both the basic
setup and programming for the Counter.

Section 10 Troubleshooting and Maintenance lists several possible trouble areas that can be used
when errors occur in Counter operation and provides inspection items and replacement pars.

The Appendices provide specifications, a switch setting list, and data allocation charts for the various
operating modes.

ix






SECTION 1
Introduction

This section introduces the basic features of the High-speed Counter and describes the basic system configuration.



System Configuration

Section 1-2

1-1 Features

Preset Timers

Preset Counters

Measurements

General Features

The C500-CT041 High-speed Counter Unit is a Special IO Unit for the C500,
C1000H, and C2000H SYSMAC C-series PCs. Incremental encoders can be
connected to it, and a pulse input maximum of 20 Kcps can be recognized.
The Counter supports a total of six operating modes in three groups.

Timer mode 1-Turns ON an external output when the preset time elapses.

Timer mode 2-Turns ON an external output while the timer is operating (i.e.,
during the preset time).

Counter mode 1-Turns ON an external output when the preset count
elapses.

Counter mode 2-Turns ON an external output while the counter is operating
(i.e., during the preset count).

Gate ring counter mode-Counts pulses while the external gate input is ON.

Sampling counter mode-When the input signal is ON, provides the number
of puises counted since the last time the input signal was ON.

Control signals and pulse signals are required from external inputs. Counting
speed is 20 Kcps maximum.

Modes and settings are retained by the battery when the power is OFF, i.e.,
settings do not need to be re-input unless new settings are necessary when
power is applied. Operating modes and settings can be changed while the
Counter is ON.

The Counter provides four independent channels that can be set and run in-
dividually. READ(88) and WRIT(87) can be used to quickly and efficiently
transfer data for any or all of the four channels. Refer to the C1000H/C2000H
Operation Manual for details about using READ{88) and WRIT(87).

1-2 System Configuration

i Expansion
|| 1/0 Rack

The C500-CT041 can be mounted to any slot on a CPU, CPU I/O, or Expan-
sion I/O Rack of a C500, C1000H, or C2000H PC. Do not mount it to a Slave
Rack in a Remote I/O System. The C500-CT041 must be connected to a
CPU that supports READ(88) and WRIT(87). The Unit is allocated 2 words.

€500, C1000H, C2000H
CPU Rack or CPU {/O Rack

/O Devices (e.g., for gate ring counter mode)

G-

Incremental encoder
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The counter can count pulses on up to four signal lines.



SECTION 2
Hardware Components and Switch Settings

This section introduces the components of the High-speed Counter Unit and provides instructions for seiting switches.
Details of operation are covered in later sections.

21 Counter COMPONENES .« .\ vt vt it ettt aan et 4
2-2  SWILCH SEINES .. vttt ettt e S
2-3 Block DIAgIAm .. ..ottt ettt e e 7



Counter Components

Section 2-1

2-1  Counter Components

Front Panel

Front-panel Indicators

O]

Indicators

Indicator cover

1/O connector for channels 0 and 1

1/0O connector for channels 2 and 3

Indicator

Meaning

Sensor input

Lights when the sensor input for the corresponding channel
(0 through 3) is ON.

Pulse input

Lights when the pulse input for the corresponding channel
(0 through 3) is ON.

External output

Lights when the external output signal for the correspond-
ing word (0 through 3) is ON.

WDT error

Lights to indicate a watchdog timer error.

Battery low

Lights to indicate a battery error.




Switch Settings Section 2-2

2—-2 Switch Settings

The indicator cover must be removed to change the switch settings. Remove
the indicator cover from the front panel with a flat-blade screwdriver and then
use the screwdriver to change the settings being careful not to damage the
slots on the switches.

There is a separate mode switch for each Counter channel. Set the operating
mode for each Counter channel on these mode switches. If there are any
channels that are not going to be used, set them to a setting between 8 and
F. Be sure that the switches click properly into place and are not left half-way
between settings.

Although the switch settings can be changed at any time, switch status is not
read until the Mode Change Bit for each particular channel is changed. Be-
fore changing the operating mode, refer to Section 5 Data Configuration for
details.

\ SW1 Mode for channel 0

\ SW2 Mode for channel 1
P SW3 Mode for channel 2

/ SW4  Mode for channel 3

—— Reset switch ]
Resets the Unit from initialization.

Indicators The blackened indicators are not used.
Switch setting Meaning
0 Sets timer mode 1 using the 20-kHz internal clock.
1 Sets timer mode 1 using the 2-kHz internal clock.
2 Sets timer mode 2 using the 20-kHz internal clock.
3 Sets timer mode 2 using the 2-kHz internal clock.
4 Sets counter mode 1.
5 Sets counter mode 2.
6 Sets gate ring counter mode.
7 Sets sampling counter mode.
8toF Sets the counterftimer to unused.




Switch Settings

Section 2-2

Back Panel

Connector for Backplane

Battery connector

Mounting screw
Be sure to tighten the screw securely.

Back plate

Battery holder

Mounting screw
Be sure to tighten the screw securely.



Block Diagram

Section 2-3

2-3

Block Diagram

SYSMAC
PC
CPU

11O bus

B CPU

v

Counter |«
memory s -

1

System memory

Interface L ¥ Work memory
circuit
| UPP channel 0
zot word o 5
ata p| UPP channel1 }e
*2
s UPP channel 2
EPROM g UPP channel 3

6—/ \
Indicators I | S ' CN1

1o /O circuits
< CN2

4
7

High-speed Counter Unit

Lt 1 1
L e
Reset = Mode switches SW1 to SW4
switch

*1: The Counter memory is accessed from the PC using READ(88) and WRIT(87).
*2: /O word data can be read and manipulated from the PC CPU with LD, OUT, and other instructions.






SECTION 3
Wiring and Installation

This section describes the methods for installing the Counter and wiring the Counter’s two external connectors. Counter
dimensions are also provided. Technical specifications are found in Appendix A Specifications.

3-1 Mounting LOCalion . .. .o i et e e 10
32 DIMENSIONS . o o vttt et et e e e e e e e e 10
33 Connector Pin ALIOCALIONS . ...ttt et ittt e 11
B WL ottt i e e e e e e 13
341 Wiring Precautions .. ... ... ouiutiintnin ittt 13
34-2 Wiring Methods ... ..o oi i e 13
3-4-3  Connector Assembly .. ... e 14
344 InputSignal Wiring Examples ... . ... 15
3-4-5 Output Signal Wiring Examples ........ ... ... i iia oL 18



Dimensions Section 3-2

3—-1 Mounting Location
The Counter can be mounted to either the CPU, CPU I/O, or Expansion /O

Rack of a C500, C1000H, or C2000H SYSMAC C-series PC. It cannot be
mounted to a Slave Rack in a Remote I/0O System.

3-2 Dimensions

Counter Dimensions are shown below. Dimensions are in millimeters.

L e g 93—
= ®
®

250
@
v 4

|
®l
I
I
!
|
®f |
|
|
|
@~ Backplane
|
1 |
ol |
— |
I
- |
|
@
e 110 i
| s ADDIOX, 180 s
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Connector Pin Allocations Section 3-3

3-3 Connector Pin Allocations

This section provides the pin allocations for the two Counter connectors, the
I/0 signal names, and the signal applicability for each operating mode.

Connectors 1 (CN1) and 2 (CN2) are essentially the same except that 1) CN2
pin numbers start at the top and CN1 pin numbers start at the bottom and 2)
CN1 is used for Counter channels 0 and 1 and CN2 is used for counter chan-
nels 2 and 3.

The external connectors for CN1 and CN2 are provided with the Counter.
These connectors are Fujitsu FCN-361J040 solder-type connectors.

These two connectors appear as illustrated below when viewed from the front
of the Counter. The I/O allocations for the pins are provided following the il-

lustration.
:’~‘~ CN1 CN2‘_-1
X s‘~~ “‘— :
: . :

i

B0, O O | A AL O O o
: I : ] : l l '
. | ' A :
' | | v [
S I N I
S S N
R B S N
b I
' I I 1 : I I )
: | | ! ' | | !
T N A R
] 1 ' )

Bt , © O oA A20 © O . B20
] e l\ :
! P A 1
1 ’t \\ 1
1 - \\ )
[ ” ~ ]
|” Mo '
1 ~
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Connector Pin Allocations

Section 3-3

CN1 /O Connector Pin Allocations

/0 signhal Symbol Pin Symbol 1/0 Signal

External output power supply input DC 24V A20 | B20 | DC 24V External output power supply input
24 VDC A19 | B19 24 VDC
Channel 1 external output OouTH A18 [ B18 | GND COM | External output power supply input
Channel 0 external output ouTo A17 | B17 0VDC
External output power supply input GND COM | A16 | B16
0VDC A15 | B15
Not used. NC A14 |B14 |NC Not used.

A13 |B13
Channel 1 pulse input (=) PL-1 (=) A12 | B12 | PL-1 (+) Channel 1 pulse input (+)
Channel 1 PCOK input () PC-1 (- A11 {B11 | PC-1 (+) Channel 1 PCOK input (+)
Channel 1 sensor input* (-) SN-1 (=) A10 [B10 | SN-1 (+) Channel 1 sensor input* (+)
Channel 1 counter clear input (=) CC-1 (-) A9 (B9 |CC-1(+) Channel 1 counter clear input (+)
Not used. NC A8 |B8 |NC Not used.

A7 |B7
Channel 0 pulse input (=) PL-0 (=) A6 | B6 |PL-O(+) Channel 0 puise input (+)
Channel 0 PCOK input {-) PC-0 (-) A5 |B5 |PC-0(+) Channel 0 PCOK input (+)
Channel 0 sensor input* (=) SN-0 (-) A4 B4 |SN-0(+) Channel 0 sensor input® (+)
Channel 0 counter clear input (-) CC-0 (-) A3 |B3 | CC-0(+) Channel 0 counter clear input (+)
Not used. NC A2 |B2 |NC Not used.

Al | B1

*Note: The sensor input is used for the external gate signal in the gate ring counter operating mode.

CN2 1/0 Connector Pin Allocations

/0 signal Symbol Pin Symbol 1/O Signal

Not used. NC A1 |B1 [NC Not used.

A2 | B2
Channel 2 counter clear input () CC-2 (-) A3 |B3 |CC-2(+) Channel 2 counter clear input (+)
Channel 2 sensor input* (-) SN-2 (=) A4 B4 [SN-2(+) Channel 2 sensor input® (+)
Channel 2 PCOK input (-) PC-2 (-) A5 [B5 |PC-2(+) Channel 2 PCOK input (+)
Channel 2 pulse input (=) PL-2 (-) A6 |B6 |PL-2(+) Channel 2 pulse input (+)
Not used. NC A7 |B7 |NC Not used.

A8 |B8
Channel 3 counter clear input (-) CC-3 (-) A9 (B9 |CGC-3(+) Channel 3 counter clear input (+)
Channel 3 sensor input* (=) SN-3 (-) A10 | B10 | SN-3 (+) Channel 3 sensor input® (+)
Channel 3 PCOK input (=) PC-3 (-) A11 | B11 | PC-3 (+) Channel 3 PCOK input (+)
Channel 3 pulse input (-) PL-3 (-) A12 |B12 | PL-3 (+) Channel 3 pulse input (+)
Not used. NC A13 |B13 |NC Not used.

At14 | B14
External output power supply input GND COM | A15 | B15 | GND COM | External output power supply input
0VDC A16 {B16 0VDC
Channel 2 external output ouT2 A17 | B17
Channel 3 external output OouT3 A18 |B18
External output power supply input DC 24V A19 | B19 | DC 24V External output power supply input
24 VDC A20 | B20 24VDC

*Note:

12

The sensor input is used for the external gate signal in the gate ring counter operating mode.



Wiring

Section 3-4

I/0 Signal Usage

The following table shows how I/O signals are used with each operating

mode. Actual application of these signals is described later.

Operating mode Pulse input PCOK input Sensor input Counter clear External output
input

Timer mode NA PC OK signal Sensor signal Counter clear External output
signal

Counter mode External pulse PC OK signal Sensor signal Counter clear External output
signal

Gate ring counter | External pulse NA External gate Counter clear NA

mode signal signal

Sampling counter | External pulse NA Sensor signal Counter clear NA

mode signal

3-4 Wiring

341

Wiring Precautions

Observe the following precautions when wiring the Counter.

1,2,3.. 1.

6.

3-4-2 Wiring Methods

The connectors provided with the Counter are designed to be soldered. Use
wires that are 0.3 mm?2 or less in cross-sectional area.

Do not reverse the 24-VDC and GND COM (0 V) terminals. If these ter-
minals are reversed, an internal fuse will blow. The internal fuse is not
customer serviceable.

Use non-contact input devices for input signals to prevent chattering.
Use twisted-pair cables for input signal lines and ground the shield to a
maximum of 100 Q.

Keep input signal lines as short as possible and do not run them in par-
allel with power lines. Excessive line length or power lines can produce
noise, making input signals undependable.

If possible, use one power supply for input signals and a separate one
for output signals.

Use a stabilized power supply for input signals.

When soldering, be sure not to let solder come in contact with the adjacent
terminals or wires. After completing solder, cover the terminals and exposed
wires with insulation tubes, as shown below.

Insulation tube

Wire (0.3 mm?2 max.)

Connector

13




Wiring Section 3—4

if you bundle lines into cables, always separate input and output lines into
separate cables.

Output lines

Input lines

-

3-4-3 Connector Assembly

Assemble the connector as shown below.

Round-head screws

(8-mm M2, 2total) 5 (M2, 4 total)

Round-head screws
(10-mm M2, 2 total)

Case

Connector (jack)

Lock screws

The following Fujitsu connectors can be used. The solder type is provided
with the Counter.

1. Solder type: FCN-361J040
2. Wrapping type: FCN-362J040
3. Crimp-connector type FCN-363J040

14



Wiring Section 3—4

3-4-4 Input Signal Wiring Examples

Wiring examples for various non-contact input devices are provided in this
section. Non-contact input devices should be used for all input signals to pre-
vent chattering. The following examples are for Counter channel 0.

Example 1: Open-collector Input

24-VDC 24 VDC

Power supply
Counter supply oV Vo

00
Channel O counter clear input e A

P |
e A
A4
Channel 0 sensor input
P |
e s
Y
Channel 0 PCOK input
:
P ! I
' — \

oY
N

Channel 0 pulse input

e

15



Wiring
S,

Section 3—4

Example 2: Voltage Inputs
(Sink Load)

Counter

Channel 0 counter clear input

With voltage inputs from current-sinking loads, a Counter input is OFF for

high voltage and ON for low voltage.

S2)

24-VDC 24 VDC

supply oV

©

B3 Shielded twisted-pair cables

[}

Power supply

Vo

Channel 0 sensor input

e

e

Channel 0 PCOK input

g

re

Channel 0 pulse input

P

)

\ e

16

Ve

2




Wiring Section 3—4

Example 3: Voltage Inputs  Be sure that the ON voltage is within specifications. Specifications are pro-
(Source Load) vided in Appendix A Specifications.

24-VDC 24 VDC

Counter supply oV e L ¢ ‘
Channel 0 counter clear input )

Channel O sensor input

D

g

Channel 0 PCOK input

O

yd

Channel 0 pulse input

O

pe

17



Wiring

Section 3-4

3-4-5

Output Signal Wiring Examples

Wiring examples for various output devices are provided in this section. The
following examples are for Counter channels 0 and 1.

Note Outputs go low for ON signals and high for OFF signals

Example 1: Outputting to Relays

24-VDC external

Counter power supply
24 VDC AB19,20 ®
[ O 24 VDC
Channel 0 oV
- external output A7 m @
3
g
5 Channel 1
external output A18 /\
‘ ==
Fuse COM Z— Varistor
(0.3A) (0V)| AB15,16
I 4 O~ O <)

B17,B18 Note:  Always insert a varistor to protect the
output transistors in the Counter
when connecting to inductive loads.

Example 2: Qutputting to TTLs
@ 24 VDC! 24-vDC external
oV power supply
Counter @
24 VDC AB19,20 @
9 5VDC | 5.vDC load
&—1 ov power supply
Channel 0 A17 "W‘y—l @
= external output
5
o Channel 1 _AM’__]
external output | A18 [\ R
—-E_. Pull-up resistance Buffer
Fuse COM
l (0.3A) (0V)] AB15,16
@ O~ O <
B17,B18 Note: Provide a load current of
at least 1 mA per circuit.

18



Wiring Section 3—4

Caution Incorrect output signal can result if the voltage of the external power supply is
less than that of the load power supply. Always check the voltage levels to
confirm that the external power supply voltage is greater than or equal to the
load power supply voltage.

Counter @
24V External
24 VDC AB19,20 oV ES‘F’)";;
Channel 0 .
- external output | A7 @
é \'d 5t024V Load
o power
g &——— 0V supply
5 Channel 1 @

external output | A18

H
3@

Varistor

Fuse COM
(0.3A) (0V)]| AB15,16
oO—¢

—

B17,B18
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SECTION 4
Introduction to Operation

This section describes the six operating modes that can be used for High-speed Counter Unit operation. Details on data
configuration and transfer are provided in Section 5 Data Configuration. Details on each individual operating mode are
provided in Section 6 Preset Timer Modes, Section 7 Preset Counter Modes, and Section 8 Gate Ring and Sampling
Counter Modes. Application examples for the operating modes are provided in Section 9 Application Examples.

4-1 Operating MOdes .. ..ovoii it 22
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4212 TimerMode 1 ... e 23
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4125 Counter MOde 2 .o i vttt e e 26
4-1-6 GateRingCounter Mode . ....... ..o 27
4-1-7 Sampling CounterMode ......... .. i 28
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Operating Modes Section 4-1
4-1 Operating Modes
4-1-1  Overview
The Counter offers six basic operating modes that can be set for the four op-
erating channels. Any mode can be set for any channel regardless of the
modes set for the rest of the channels. The mode for each channel is set on
switches 1 through 4 on the front of the Counter. Each channel is also pro-
vided with each of the following: a sensor input, an pulse input, a PCOK in-
put, an external output, an internal clock, and operating parameters, although
not all of these are used in every operating mode.
Of the six basic operating modes, each of the preset timer modes can be set
for operation either at 2 kHz or 20 kHz, actually making a total of eight
modes. In the remainder of this manual, however, the 2-kHz and 20-kHz ver-
sions of these modes will be treated together, the only differences being the
precision of the timer.
The Counter can count pulses up to 20 kcps. Qutputs can be set to a pulse
width of between 1 and 999 ms. An output can be disabled by turning OFF
the PCOK input.
The foliowing table briefly describes the eight modes. These are described in
more detail in the following sections.
Application Mode Operating Description
setting mode
Preset timer |0 Preset timer When operation’is activated by the sensor input going ON, the preset timer
mode 1, 20 kHz | is decremented according to the internal clock. When the preset time is
timed out, the external output is turned ON for one pulse. The preset timer
can be set to a value between 1 and 999 ms.
1 Preset timer Same as above, but the preset time setting is between 10 and 9,990 ms
mode 1, 2 kHz | (i.e., it is numerically set between 1 and 999 in units of 10 ms.)
2 Preset timer When operation is activated by the sensor input going ON, the external
mode 2, 20 kHz | output goes ON and the preset timer is decremented according to the
internal clock. When the preset time is timed out, the external output is
turned OFF. The preset timer can be set to a value between 1 and 999 ms.
3 Preset timer Same as above, but the preset time setting is between 10 and 9,990 ms
mode 2, 2kHz | (i.e., it is numerically set between 1 and 999 in units of 10 ms.)
Preset 4 Preset counter | When operation is activated by the sensor input going ON, the preset
counter mode 1 counter is decremented each time the pulse input goes ON. When the
preset count is counted down the external output is turned ON for one
pulse. The preset counter can be set to a value between 1 and FFFF in
hexadecimal.
5 Preset counter | When operation is activated by the sensor input going ON, the external
mode 2 output goes ON and the preset counter is decremented each time the
pulse input goes ON. When the preset count is counted down, the external
output is turned OFF. The preset counter can be set to a value between 1
and FFFF in hexadecimal.
Measurement |6 Gate ring Signals on the pulse input are counted while the external gate input is ON.
counter mode If the count exceeds FFFF, the count restarts from 0 and an Overflow Flag
is turned ON.
7 Sampling mode | When the sensor input goes ON, the number of pulses counted up to that

point is held until cleared. Once cleared, pulses are again counted from 0.
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Operating Modes Section 4-1

4-1-2 Preset Timer Mode 1

The timing operation is activated when the sensor input goes ON. When the
preset value is timed out as a result of decrementing a preset value on sig-
nals from an internal clock, the external output is turned ON for a specified
duration as long as the PCOK input is ON. If the PCOK input is OFF, no out-
put will be made. The external output can be set to go ON for between 1 and
999 ms.

Either a 2-kHz or a 20-kHz internal clock can be used. if the 2-kHz clock is
used, the timer can be set to between 1 and 999 ms. If the 20-kHz clock is
used, it can be set to between 10 and 9,990 ms (i.e., 0.01 and 9.99 s).

Timer activated Timer activated
Sensor input 8'[:.1,: ! I _| I
Internal clock ' X
(2 or 20 kHz) LOCL A

Internally computed
starting value e

Timer value

0
le—  Preset time -—.l |<— Preset time

_4|
! 1
! )
! t
! 1
! 1
PCOK input ON l ) I :
OFF : !
' l
. !
)
! )
! ]
' 1
! )
ON X
External output OFF ! l !
'e— Output time —e Output not turned
X P \ ON because PCOK
input is OFF.
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Operating Modes Section 4—1

4-1-3 Preset Timer Mode 2

If the PCOK input is ON, the timing operation is activated and the external
output goes ON when the sensor input goes ON. When the preset value is
timed out as a result of decrementing a preset value on signals from an inter-
nal clock, the external output is turned OFF. If the PCOK input is OFF, the
timing operation will not start.

Either a 2-kHz or a 20-kHz internal clock can be used. If the 2-kHz clock is
used, the timer can be set to between 1 and 999 ms. If the 20-kHz clock is
used, it can be set to between 10 and 9,990 ms (i.e., 0.01 and 9.99 s).

Timer not activated
because PCOK

Timer activated input is OFF.

ON I [ 1

OFF

Sensor input

PCOK input  ON J__l

OFF

LT T

(2o 20 kb1 II|IIII:iIHIIIIIIIIHHIIHIIIIIIII

Internally computed
starting value

Timer value

le— Preset time —"
ON l
External output OFF
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Operating Modes » Section 4-1

4-1-4 Preset Counter Mode 1

The counting operation is activated when the sensor input goes ON. When
the preset value is counted down as a result of decrementing for each pulse
input, the external output is turned ON for a specified duration as long as the
PCOK input is ON. If the PCOK input is OFF, no output will be made.

When the counting operation is activated, a present value counter is also ac-
tivated and increments for each pulse input. The present value is counted
until it reaches the preset value and then it is reset. The present value can be
read from the PC. The present value is not reset when the power supply goes
off, but rather is maintained at the current present value (refer to Section 7
Preset Counter Modes for details).

The counter can be preset to between 1 and FFFF in hexadecimal. The
same present value is used for both the decrementing and the incrementing
(present value) counters. The external output can be set to go ON for be-
tween 1 and 999 ms.

Counter activated Counter activated

Sensor input 8EF | | ' I

Pulse input IlI?HHHlIlIIIIIIIIIIHHHIHiI LT

1 ]
Preset ! !
value

Decrementing counter

0 v Y
: : ! :
1 ! ' !
1 ! ' !
' 3 1 1
] ' ! [
' ' ! '
. ON ! | ' l : :
PCOK input OFF . ' v y
' ' 1 '
Preset . ; : l
value ' !
' 1
Present value counter : :
. i
{inerementing counter) ! Reset : Reset
0 1

External output 8&; | I

o Output-—-: External output

v time : not turned ON
because PCOK
input is OFF.
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Operating Modes Section 4-1

4-1-5 Preset Counter Mode 2

If the PCOK input is ON, the counting operation is activated and the external
output is turned ON when the sensor input goes ON. When the preset value
is counted down as a result of decrementing for each pulse input, the exter-
nal output is turned OFF. If the PCOK input is OFF, the counting operation
will not start.

When the counting operation is activated, a present value counter is also ac-
tivated and increments for each pulse input. The present value is counted
until it reaches the preset value and then it is reset. The present value can be
read from the PC. The present value is not reset when the power supply goes
off, but rather is maintained at the current present value (refer to Section 7
Preset Counter Modes for details).

The counter can be preset to between 1 and FFFF in hexadecimal. The
same present value is used for both the decrementing and the incrementing
(present value) counters.

Counter is not
activated because
Counter activated PCOK input is OFF.

Sensor input gEF 1 l l I

Pulse input IHIIIIEHIHII||IIIHIIIIIHIIIIIIII:1III||HI|III|IIIIH|

Preset !
value

Decrementing counter \

i ON | 1 |
PCOK input OFF 1

Preset
value

Present value counter
(incrementing counter)

External output 8,:;:
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Operating Modes Section 4-1

4-1-6 Gate Ring Counter Mode

As long as the the external gate input is ON, the signals on the pulse input
are counted between 0 and FFFF hexadecimal. If the count exceeds FFFF,
the count restarts from 0 and an Overflow Flag is turned ON. When the exter-
nal gate input goes OFF, the present value is stored as the counter readout
value and then the present value counter is reset to 0. The counter readout
value is reset to the final present value each time the external gate input goes
OFF.

The Overflow Flag is reset by turning on the Clear Bit from the PC. Each
Counter channel is provided with a separate Overflow Flag and Clear Bit.

The present value can be read from the PC. The external output and PCOK
input are not used in the gate ring counter mode.

ON
External gate input OFF ——t *—f————l—

FFFF
Present value Present value 2
counter Present value 1
(ring counter)

0000

Counter py/2

readout
value PV1
ON
Overflow Flag OFF

. ON I I
Clear Bit OFF
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Reset Conditions

Section 4-2

4-1-7 Sampling Counter Mode

Signals on the puise input are continuously counted as iong as the Counter is

4-2

28

turne

d ON. When the sensor input goes ON, the present value is stored as

the counter readout value and then the present value counter is reset to 0.
The counter readout value is reset to the present value each time the sensor

input

goes ON.

The present value counter counts to FFFF and then restarts immediately

from

0. The external output and PCOK input are not used in the sampling

counter mode.

oF [ 1

Sensor input OFF - !
Pulse input LU LT
FFFF ; : :
Present value PV1 : !
counter pV2 !
(incremental)
0000 ’
c : '
carerpvy
value PV2

Reset Conditions

Each Counter channel can be reset by turning on its counter clear input. The

1, 2, 3...

Enabled FI ON
nabled Flag OFF

: ON
Counter clear input OFF

clear
1.

operation works as follows:

When the counter clear input goes ON, the timing/counting operation is
stopped and the present value is reset. If the Overflow Flag is ON, it will
be turned OFF. If the external output is ON, it will be turned OFF.

The counting/timing operation is initialized when the counter clear input
goes OFF.

The operating mode or set values (including preset values) can be
changed while the counter clear input is ON. If they are changed, the
new values will be effective when the counter clear input is turned OFF.
The Enabled Flag will go OFF whenever the counter clear input is
turned ON and will go ON when the counter clear input is turned OFF
(unless some an error exists). The Enable Flag can thus be used in pro-
gramming to check the status of the counter clear input.
Counting/timing operation will not be reset when the counter clear input
is turned ON if the Enabled Flag is OFF (e.g., if setting errors exist).
Turn ON the Mode Change Bit to restart operation after the Enabled
Flag turns OFF.

The counter clear input must be ON for at least 5 ms to be effective.
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SECTION 5
Data Configuration

This section describes the methods used to transfer data and control signals to and from the High-speed Counter Unit,
both directly through the IR words allocated to the Unit and indirectly from other memory area words through the I[/O
READ and WRITE Instructions (READ(88) and WRIT (87)). Section 6 Preset Timer Modes, Section 7 Preset Counter
Modes, and Section 8 Gate Ring and Sampling Counter Modes provide more information about data transfer in the vari-
ous Counter operating modes.

o O 07 4 U 2 GO 30
5-2  Data ALlOCAtION . o vttt i e e e e e e e 31
5-2-1 T1/O Word Allocation IRnand IRn+1) ......... ..ottt 31
5-2-2  Allocations for I/O READ and WRITE Instructions . ... .......oveeenen .. 32
53 ConOl ProCeUIES . . oot ittt ettt e e e 34
5-4 Data Transfer Programming Examples ......... ... ... . it 36
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Overview

Section 5-1

5-1

30

Overview

There are two methods to transfer data and control signals between the PC
and counter. One is through the IR words allocated to the Counter; the other
is through the I1/0 READ and {/O WRITE instructions.

Bits in the IR words allocated to the Counter are used to control Counter op-
eration and to access Counter status. Because these IR words are refreshed
each scan, Counter status can be accessed directly from program simply by
reading the contents of the input word (designated here as IR n+1) and the
Counter can be controlled directly from the program by manipulating the out-
put word (IR n). Some bits of IR n and IR n+1 are used in relation to overall
Counter operation, some are used for specific Counter channels. Details are
provided in following sections for each operating mode.

Although various programming instructions can be used to achieve these
tasks, the OUTPUT instruction is the most common one used to manipulate
output word status and thus control the Counter, and the LOAD and MOVE
instructions are the most common ones used to access Counter status from
the input word.

The 1/0 READ instruction (READ(88)) is used read out the present value
and/or counter readout value of the timer/counter. The /O WRITE instruction
(WRIT(87)) is used to set the preset values and the output time for the exter-
nal output. Specific user-specified PC words are used for each Counter chan-
nel for the YO READ and WRITE instructions. The words used in these in-
structions are specified in the PC program as part of the instruction and can
be in any available PC memory area. In this manual DM m through DM m+7
are used for the 1/O WRITE instruction and DM m’ through DM m’'+7 are used
for the /O READ instruction. Refer to your PC's Operation Manualfor details
on I/O word allocation, memory areas, and programming.

The following diagram illustrates data and command signal (control bit)
movement between the PC and the Counter.

PC Counter

DM Words Used for
1/0 WRITE Instruction

DM mto DM m+7

Counter Memory

WRIT(87)
Parameters set.

DM Words Used for
/0 READ Instruction
DM m' to DM m'+7

READ(88)

Present value and counter
readout values accessed.

1/0 Words Allocated
to Counter Control signal set Input Area
from PC program.

Output word (IR n)

Status accessed via Output Area
PC program.

input word (IR n+1)




Data Allocation Section 5-2

5-2 Data Allocation

The following subsections provide an overview of data allocations for each
operating mode. Details are provided in Sections 6 through 8. Allocations
include those for both the IR words allocated to the Counter and the words
used in the I/O READ and WRITE instructions.

5-2-1 1/0O Word Allocation (IR n and IR n+1)
1/0 Word Allocation (IR n and IR n+1)

Word Bit(s) Name Function

Output |00 (PC busy) These bits are used for handshaking with READ(88)

(IR n) 01 (PC write complete) and WRIT(87). Do not change the status of these bits.
02 (PC read complete) If writing to IR n, set these bits to 0.
03 Not used.
04 Clear Bit for channel 0 These bits are used to clear the corresponding Overflow
05 Clear Bit for channel 1 Flags. Turn ON the Clear Bit to clear the Overflow Flag
06 Clear Bit for channel 2 for the same channel.
07 Clear Bit for channel 3 Note: Used only in gate ring counter mode.
08 Mode Change Bit for channel 0 A Mode Change Bit is set to 1 to activate a change in the
09 Mode Change Bit for channel 1 operating mode. If the Mode Change Bit for any channel
10 Mode Change Bit for channel 2 is 1, the mode set on the front-panel switches is read.
11 Mode Change Bit for channel 3
12 Parameter Change Bit for channel 0 A Parameter Change Bit is set to 1 to activate a change
13 Parameter Change Bit for channel 1 in a preset value and/or output time. These bits are set
14 Parameter Change Bit for channel 2 to actually initiate changes in the parameters after
15. Parameter Change Bit for channel 3 WRIT(88) has been used to fransfer new parameters.

Note: Not used in gate ring mode or sampling mode.

Input 00 (Counter busy) These bits are used for handshaking with READ(88)

(IR n+1) [O1 (Counter read complete) and WRIT(87).
02 (Counter write complete)
03 Not used.
04 WDT (watchdog timer) Error Flag The WDT Flag will go ON when an error occurs in the

Counter.

05 Battery Low Flag The Battery Low Flag will go ON when the battery

voltage drops indicating that the battery needs replaced.

06 Reading Flag The Reading Flag will be ON whenever any of the Mode
Change Bits or Parameter Change Bits is ON (IR n, bits
08 to 15). The Reading Flag will be OFF when all of
these bits are OFF.

07 Not used.

08 Enabled Flag for channel 0 An Enable Flag will be ON whenever the Counter can be
09 Enabled Flag for channel 1 used. Counter operation will be disabled for any channel
10 Enabled Flag for channel 2 whose bit is OFF.

11 Enabled Flag for channel 3

12 Overflow Flag for channel 0 An Overflow Flag will turn ON when the present value
13 Overflow Flag for channel 1 exceeds FFFF in gate ring counter mode. The Overflow
14 Overflow Flag for channel 2 Flags can be reset via the Clear Bits (see above).

15 Ovetflow Flag for channe! 3 Note: Used only in gate ring counter mode.
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Section 5-2

5-2-2 Allocations for I/O READ and WRITE Instructions

The following tables shows the use of each DM word used for data transfer
with READ(88) and WRIT(87) for each operating mode. Details are described
in following sections. Remember, DM m and DM m’ may be any available
words in PC memory and do not necessarily need to be in the DM area.

Mode DM m DM m+1 DM m4+2 DM m+3 DM m+4 DM m+5 DM m4+6 DM m«+7
(channel 0) | (channel 1) | (channel 2) | (channel 3) | (channel 0) [ (channel 1) (channel 2) | (channel 3)
Preset Preset time Output time for external output
Timer 1
Preset Preset time Not used.
Timer 2
Preset Preset count Output time for external output
Counter 1
Preset Preset count Not used.
Counter 2
Gate Ring | Not used.
Counter
Sampling | Not used.
Counter
Mode DM m’ DM m’+1 DM m’+2 DM m’+3 DM m’+4 DM m’+5 DM m’+6 DM m’'+7
(channel 0) | (channel 1) | (channel 2) | (channel 3) | (channel 0) | (channel 1) | (channel 2) (channel 3)
Preset Not used.
Timer 1
Preset Not used.
Timer 2
Preset Present counter value Not used.
Counter 1
Preset Present counter value Not used.
Counter 2
Gate Ring | Present count value Counter readout value (value saved last time
Counter external gate input went OFF)
Sampling | Counter readout value (value saved last time Not used.
Counter | sensor input went ON)
Preset Timer Modes 1 and 2
Words for /O WRITE Instructions
Word | Counter Description
channel
DM m 0 Contain preset times in BCD to be written to the Counter. Used in both modes 1 and 2.
DM m+1 |1 B15 B12 B11 B08 BO7 Bo4 803 BoO
lolofofo] [TTT] LILL) LLLT]
DM m+2 |2 20 kHz  Notused. x102 x10! x100 ms
2 kHz Not used. x100 x10~1 x1072 s
DM m+3 |3 Preset times can be between 1 and 999 ms for a 20-kHz clock and between 0.01 and 9.99 s for a
2-kHz clock.
DM m+4 |0 Contain the output time in BCD for the external output for preset timer mode 1.
DM m+5 11 B15 B12 81 B0O8 BO7 Bo4 BO3 BOO
lo[olofo] [TTTJ LTI LI
DM m+6 Not used. x102 x101 x100 ms
DM m+7 |3 Output times can be between 1 and 999 ms.

Words for /0 READ Instructions
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Preset Counter Modes 1 and 2

Words for 1/0 WRITE Instructions

Word | Counter Description
channel

DM m 0 Contain preset counts in hexadecimal to be written to the Counter in both modes 1 and 2.

DM m+1 | 1 B15 Bi2 Bi1 Bog BO7 804 BO3 B0O
HRREREREEREREEREEEE

DM m+2 |2 OtoF OtoF OtoF 1o F

DM m+3 |3

DM m+4 |0 Contain the output time in BCD for the external output for preset counter mode 1.

DM m+5 | 1 B15 B12 B B0O8 BO7 B0o4 BO3 B0O
loofolo] [TT1J LLIT] LLTT]

DMm+6 2 Not used. x102 x101 x100 ms

DM m+7 Output times can be between 1 and 999 ms (-50/+54s).

Words for I/O READ Instructions

Word Counter Description
channel
DM m’ 0 Used to read out the present value of the counter in preset counter modes 1 and 2.
The value read out will be between 0000 and FFFF in hexadecimal. The allocation of specific bits
within each word are the same for each Counter channel.
DM m'+1 |1 B15 gi2 B BO8 BO7 Bo4 BO3 B0O
DM m’+2 OtoF otoF OtoF OtoF
DM m'+3

Gate Ring Counter and Sampling Counter Modes

Words for /O WRITE Instructions

The /O WRITE instruction is not used for these operating modes.

Words for /O READ Instructions

Word Counter Description
channel
DM m’ 0 Gate Ring Counter Mode: Used to read out the present value.
Sampling Counter Mode: Used to read out the counter readout value, i.e., the present vaiue
stored the last time the sensor input went ON.
DM m'+1 |1 B15 B12 Bi1 808 BO7 Bo4 BO3 B0O
RN EEREREREAREEER
DM m'+2 OtoF OtoF OtoF OtoF
DM m'+3 The value read out will be between 0000 and FFFF in hexadecimal.
DM m'+4 Gate Ring Counter Mode: Used to read out the counter readout value, i.e., the present value
stored the last time the external gate input went OFF.
DM m'+5 |1 B15 B12 B11 BO8 BO7 Bo4 BO3 B0O
L) LR ey eiiry
DM m'+6 OtoF OtoF OtoF OtoF
DM m'+7 The value read out will be between 0000 and FFFF in hexadecimal.
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5-3

Control Procedures

Basic Startup Procedure

34

1, 2, 3...

The procedures to set Counter operating parameters and start Counter oper-
ations are give below. Procedures are also given for changing the operating
mode and for changing parameters. Refer to 8-3 Overflow Flags and Clear
Bits for the procedure to reset the Overflow Flags using the Clear Bits.

. The following procedure can be used to initialize Counter operation. The

flowchart below the procedure illustrates it.

1. Set the operating mode for each Counter channel on switches SW1
through SW4 on the front panel. If any channel is not going to be used,
set it to an OFF position. Refer to Section 2 Hardware Components and
Switch Settings to set the switches.

2. Write the parameters (preset values, output time, etc.) required for the
operating modes being used into PC memory using the program or a
Programming Console. Programming Console operations can be found
in your PC Operation Manual.

3. Use WRIT(87) to write to the Counter any parameter required by the
operating modes that are being used.

4.  Turn ON the Mode Change Bits for all channels to initialize the operating
modes and the parameters. The Change Mode Bits must be used when-
ever a mode is used for the first time to enable operation. Operation will
not be possible if the Parameter Change Bits are used.

When the Mode Change Bits turn ON, the Counter will turn ON the
Reading Flag to indicate that the modes and parameters are being read.

5. Confirm that the Reading Flag went ON to double check Counter opera-
tion, turn OFF all control bits in IR n (bits 04 through 15), and then con-
firm that the Enabled Flag is ON to be sure that settings are okay and
that Counter operation is possible. If the Enabled Flag is ON when all of
the control bits are turned OFF, the Counter will start operation. The En-
abled Flag will be ON as long as the counter clear input is OFF and all
operating parameters are set properly.

Input parameters into PC.

:

Write parameters to Counter via WRIT(87).

!

Set the desired control bits (Parameter/Mode
Change or Clear Bits).

Reading Flag OFF?

YES

[ Turn OFF bits 04 through 15 of IR n. l

Reading Flag OFF?

YES

. Enabled Flag ON?

YES

Counter begins operation.
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Changing Operating Modes

1,2, 3.

Caution

Changing Parameters

1,2, 3.

Caution

Clear Bit Operation

Restarting Operation

The operating modes can be changed at any time by using the Mode Change
Bits. The Mode Change Bits are also used to restart operation if the Enabled
Flags go ON. Use the following procedure

1. Input the proper parameters into the memory area as required by the
new modes.

2. Write the data into the Counter using WRIT(87).

3. Turn ON the Mode Change Bit for the channels being changed. When
the Counter detects that any of the Mode Change Bits are ON, it will turn
ON the Reading Flag and read in the new modes and parameters.

4.  After confirming the the Reading Flag went ON, turn OFF the Mode
Change Bits. Operation will not start if any of these bits are ON.

Although the operating mode can be changed during Counter operation, all
outputs will be turned OFF and all inputs will be ignored while the Mode
Change Bits are ON.

Operating parameters can be changed during operation and will be effective
as soon as the Counter detects that the Parameter Change Bit is ON. The
procedure is given below. Refer to Section 6 Preset Timer Modes and Sec-
tion 7 Preset Counter Modes for details on external output operation when
operating parameters are changed during operation.

1. Input the new parameters into the memory area as required by the oper-
ating modes.

2. Write the data into the Counter using WRIT(87).

3. Turn ON the Parameter Change Bit for the channels being changed.
When the Counter detects that any of the Parameter Change Bits are
ON, it will turn ON the Reading Flag and read in the parameters. The
new parameters will be effective immediately.

4.  After confirming the the Reading Flag went ON, turn OFF the Parameter
Change Bits.

When setting the operating mode for the first time, always use the Mode
Change Bits. The Counter will not operate if only the Parameter Change Bits
are used.

The Clear Bits are used to clear the Overflow Flags in gate ring counter
mode. Refer to 8~3 Overflow Flags and Clear Bits for details.

Operation will not restart automatically when the Enabled Flag goes OFF for
one or more bits. To restart any channel after its Enabled Flag goes ON, use
the Mode Change Bit as described on the previous page.
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Flag and Control Bit Timing The timing of the control bits in IR n (bits 04 though 15) in relation to the
Reading Flag (bit 6 of IR n+1) is described and illustrated next. The numbers
in the following procedure correspond to those in the illustration.

5-4

Setting Data

1,2, 3.

1.
2.

3.
4.

Control bits in IR n

A control bit is turned ON from the PC program.
When the Counter detects that a control bit has been turned ON, it turns
ON the Reading Flag.
Check that the Reading Flag went ON and then turn OFF all control bits.
When the Counter detects that all control bits have gone OFF, it will turn
OFF the Reading Flag.
N T
OFF
( 3

0,

ON O

L

(4)

Reading Flag

Caution The status of the control bits (Clear Bits, Mode Change Bits, and Parameter
Change Bits) are not read while the Reading Flag is ON. Write the PC pro-
gram to manipulate these bits so that they will not interfere with each other.

Data Transfer Programming Examples

The first program example transfers data to the Counter and is for a C1000H
PC. The program assumes that the Counter is allocated IR 000 and IR 001.
Parts of the program have been left out (s ). Once input, the program works

as follows:
1,2, 3... 1. Any of the bits A through H are turned on to indicate the modes or pa-
rameters to be changed.
2. When the bit to control writing to the Counter is turned ON, the data in
DM 0000 through DM 0007 is written into the Counter.
3.  When @WRIT(87) is executed, the Equals Flag comes ON and the con-
trol bits for the desired actions are activated.
4.  When the Reading Flag comes ON, all control bits are reset.
5. When the Enabled Flags come ON, Counter operation is started.
it to control write
o | @WRIT(87)
#0008 | = = = = Number of words to transfer: 8
DM 0000} = = = = First source word: DM 0000
000| = = = = Destination: IR 000

00106 A

0008

Equals Flag
0008

i1
tH
0009

8
Il

Bit to control channel
0 mode change

0008

Mode Change Bit
for channel 0

Mods Change Bit

Bit to indicate start of
channel 0 operation
11

H for channel 1
U~  Bitto control channel
T 1 mode change
H
It Parameter
1T 0015 Change Bit
for channel 3

Bit to control channel
3 parameter change

U
o~

1R
Enabled Fiag for
channel O

Bit to indicate start of
channel 3 operation

Output indicating start of channel 0
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Data Transfer Programming Examples Section 54

Data Readout

The next program example reads data from the Counter and is for a C1000H
PC. The program assumes that the Counter is allocated IR 000 and IR 001.
When the bit controlling readout is turned ON, eight words of data is read
from the Counter and transferred to DM 0100 through DM 0107.

Bit to control
data readout
{ READ (88)
#0088 = - - = Number of words to transfer: 8
001] ===~ Source word: IR 001
DM 0100} = = = = First destination word: DM 0100

37






SECTION 6
Preset Timer Modes

This section provides details on the operation of preset timer modes 1 and 2. Switch settings are provided in Section 2
Hardware Components and Switch Settings.
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64-1 PresetTimerMode 1 . ... ... it i 43
6-4-2 PresetTimerMode2 ... ...t 44
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Memory Area Allocations Section 6-2

6—1

Signals

The following signals are used with the the preset timer modes.

Signal

Functions

Internal clock signal

Clock signals are counted to produce timer operations. Either a 2- or 20-kHz clock can be
used. The clock frequency is determined by the mode switch setting.

PCOK input

Used to enable and disable the timer or external output. If the PCOK input is OFF,
operation is disabled. This input must be ON for the timer to operate properly.

Sensor input

Used to activate the timer.

Counter clear input

Used to initialize the timer.

External output (see
diagram below)

Preset timer mode 1 Turns ON for the specified output time when the preset
time has expired.

Preset timer mode 2 Turns ON when the timer is activated and then turns ON
then the preset time has expired.

6-2

External Output Operation

Preset timer _____L...__ Preset I
1
]

time

1
1
External output operation ! | l
]
]

for timer mode 1 ' Output

External output operation time

for timer mode 2 | l

Memory Area Allocations

The following data must be input into a memory area of the PC and then
transferred to the Counter using the I/O WRITE instruction (WRIT(87)). All
data must be in BCD. If a value not allowed in BCD is input, the Enabled Flag
will go OFF and Counter operation will not be possible.

Accuracies for timer and output time values do not include ON/OFF delays.

Data readout with the I/O READ instruction is not used with the preset timer
modes. If data is read out, it will not be dependable.

Words for /O WRITE Instructions

Word | Counter Description
channel
DM m 0 Contain preset times to be written to the Counter. Used in both modes 1 and 2.
Set values must be between 00 and 999 in BCD. A setting of 0 is considered to be a setting of 1.
The allocation of specific bits within each word are the same for each Counter channel.
The actual contents depend on the clock used, as shown below.
DM m+1 |1 B15 B12 B11 Bog BO7 804 BO3 BOO
Set B .
covomeoo [ T[] [[T[] LLLL) CELL
DMm+2 |2 20kHz Notused. x102 x10! x100 ms
2kHz  Notused. x100 x10-1 x1072 s
DM m+3 |3 Preset times can thus be between 1 and 999 ms (-50/+-5us) for a 20-kHz clock and between 0.01
and 9.99 s (-500/+5ps) for a 2-kHz clock.
DMm+4 |0 Contain the output times for the external outputs for preset timer mode 1.
Set values must be between 00 and 999 in BCD. A setting of 0 is considered to be a setting of 1.
The allocation of specific bits within each word are the same for each Counter channel.
DM m+5 {1 B15 B12 B11 BO8 BO7 Bo4 BO3 BOO
SetB .
woemseo folofolo] [ [ [ 1] [[1[] [I1]]
DM m+6 Not used. x102 x10? x100 ms
DM m+7 |3 Output times can thus be between 1 and 999 ms (-50/+54s).
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Memory Area Allocations

Section 6-2

1/0 Word Allocation (IR n

The following IR bits can be used to control Timer operation and access Tim-

and IR n+1) er status. Refer to Section 5 Data Configuration for details on operation.
Word Bit(s) Name Function
Output |00 (PC busy) These bits are used for handshaking with READ(88)
(IR n) 01 (PC write complete) and WRIT(87). Do not change the status of these bits.
02 (PC read complete) If writing to IR n, set these bits to 0.
03 to 07 | Not used in this operating mode. The status of these bits must be 0.
08 Mode Change Bit for channel 0 A Mode Change Bit is set to 1 to activate a change in the
09 Mode Change Bit for channel 1 operating mode. If the Mode Change Bit for any channel
10 Mode Change Bit for channel 2 is 1, the mode set on the front-panel switches is read.
11 Mode Change Bit for channel 3
12 Parameter Change Bit for channel 0 A Parameter Change Bit is set to 1 to activate échange
13 Parameter Change Bit for channel 1 in a preset value and/or output time. These bits are set
14 Parameter Change Bit for channel 2 to actually initiate changes in the parameters after
15 Parameter Change Bit for channel 3 WRIT(88) has been used to transfer new parameters.
Input 00 (Timer busy) These bits are used for handshaking with READ(88)
(IR n+1) | 01 (Timer read complete) and WRIT(87).
02 (Timer write complete)
03 Not used.
04 WDT (watchdog timer) Error Flag The WDT Flag will go ON when an error occurs in the
Counter.
05 Battery Low Flag The Battery Low Flag will go ON when the battery
voltage drops indicating that the battery needs replaced.
06 Reading Flag The Reading Flag will be ON whenever any of the Mode
Change Bits or Parameter Change Bits is ON (IR n, bits
08 to 15). The Read Flag will be OFF when all of these
bits are OFF.
07 Not used.
08 Enabled Flag for channel 0 An Enable Flag will be ON whenever the Counter can be
09 Enabled Flag for channel 1 used. Counter operation will be disabled for any channel
10 Enabled Flag for channel 2 whose bit is OFF. If an Enabled Flag is OFF, the external
11 Enabled Flag for channel 3 output will be turned OFF and all inputs will be ignored.
12 to 15 | Not used in this operating mode.
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Changing Operating Modes and Parameters Section 6-3

6-3

42

1,2 3.

Original Timing

Case 1

Case 2

Preset time

External output

Preset time

External output

Preset time

External output

Changing Operating Modes and Parameters

Both the operating mode and parameters for any channel can be changed
before or during operation. Details are provided in 5-3 Control Procedures.

The following timing chart illustrates the operation of the external outputs
when the preset values are changed during operation for preset timer
mode 1. The following conditions are assumed for this timing chart.

1. The original preset time is A.

2. Thetime B has elapsed from the beginning of the timing operation be-
fore the Parameter Change Bit is detected as ON by the Counter.

3. The preset time is changed to either C (case 1) or D (case 2).
4, A>D>B>C

In other words, case 1 assumes that the preset time is changed to a time less
than the time that has expired before the change is made. Case 2 assumes
that the present time is changed to a time greater than the time that has ex-
pired before the change is made.

As you can see, if the new preset time has already expired when it is
changed, the output operates immediately. If the new preset time has not yet
expired, the output operates according to the new preset time starting from
the point at which the original timing operation started.

_J— Parameter Change Bit detected

Preset time changed to C.

-_——— = d - - -

s B o

]

Output goes on immediately

Preset time changed to D.

+— B D-B

’ [

Output goes ON after total time of D.

The operation of the external output for changes to the preset time in preset
timer mode 2 and the operation of the external output for changes in the out-
put time in preset timer mode 1 follow the same logic as shown in this exam-

ple.



10 Siérnal Timing Section 6-4

6-4 1/0 Signal Timing

The following timing charts illustrate the relationships between inputs and
outputs for preset timer modes 1 and 2.

6—4-1 Preset Timer Mode 1

The numbered sections of the timing chart indicate the following:

1, 2, 3... 1. Timer operation begins when sensor input goes ON.

2. lfthe PCOK input is ON when the preset time expires, the external out-
put is turned ON for the specified output time Tp.

3. If the PCOK input is OFF when the preset time expired, the external out-
put remains OFF.

4. If the sensor input turns ON when the timer operation is in progress, the
signal is ignored.

5. If the timer operation is reactivated and the preset time expires before
the output time expires, the external output will not be reactivated, but
will turn OFF as normal for the first timer operation.

Sensor input 8EF (1)!-—[ !_] (4) I_I I—I |—l

' —s lgnored

(2 or 20 kHz)

Intornal clock LU L L L O

Timer value 1to 999 ms | | I l

(0.01 t0 9.99 5)

t
)
¢
3
:
ON ; ]
PCOKinput  OpF — 1 @)

To :
i

1 @ —

Output not turned ON
because PCOK input
is OFF.

ON

t [ output
External outpu OFF
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1/0 Signai Timing Section 6-4

6—-4-2 Preset Timer Mode 2

The numbered sections of the timing chart indicate the following:
1,2,38... 1. Ifthe PCOK inputis ON when the sensor input goes ON, the timer oper-

ation is started.

2. The external output turns ON as soon as the timer operation starts and
remains ON until the preset time expires.

3. ifthe PCOK input is OFF when the sensor input goes ON, the sensor
input is ignored and the timer operation is not started.

4. If the sensor input turns ON when the timer operation is in progress, the
signal is ignored.

Sensor input 82‘[: |—| l_] ﬂ

'—s  |gnored

PCOK input | ) I (3)
]

{4)

) ON | I
Timer value OFF 1 to 999 ms |

(0.01109.99 s)

ematsec 1 4L L L]

External output ON
OFF 2

q

Qutput not turned ON
because PCOK input
is OFF.
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SECTION 7
Preset Counter Modes

This section provides details on the operation of preset counter modes 1 and 2. Switch settings are provided in Section 2
Hardware Components and Switch Settings.
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T-4 TOSignal TIMING ...ttt e et e 49
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7—4-2 PresetCounterMode 2 ... ..t e 50
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Memory Area Allocations Section 7-2

7-1 Signals

The following signals are used with the the preset counter modes.

Signal

Functions

PCOK input

Used to enable and disable the counter or external output. If the PCOK input is OFF,
operation is disabled. This input must be ON for the counter to operate properly.

Sensor input

Used to activate the counter.

Counter clear input

Used to initialize the counter.

External pulse input

Counted in counter operation

External output (see
diagram below)

Preset counter mode 1 Turns ON for the specified output time when the preset
count has expired.

Preset counter mode 2 Turns ON when the counter is activated and then turns
OFF when the preset count has expired.

External Output Operation

Preset I
Preset counter —I‘_ ——

count .
]

[ 1

' Qutput
External output operation time

]
for counter mode 2 | I

External output operation
for counter mode 1

7-2 Memory Area Allocations

Words for 1/O WRITE The following data must be input into a memory area of the PC and then

Instructions

transferred to the Counter using the /O WRITE instruction (WRIT(87)). The
output time is required only for preset counter mode 1. The preset count val-
ue is input in hexadecimal; the output time for the external output in BCD. If a
value not allowed in BCD is input for the output time, the Enabled Flag will go
OFF and Counter operation will not be possible.

Accuracy for the output time does not include ON/OFF delays.

Word | Counter Description
channel

DM m 0 Contain preset counts to be written to the Counter. Used in both modes 1 and 2.
Set values must be between 0000 and FFFF in hexadecimal. A setting of 0 is considered to be a
setting of 1. The allocation of specitic bits within each word are the same for each Counter channel.

DM m+1 |1 B15 Bi2 BI1 BO8 BO7 BO4 BO3 BOO

OO LEE) CEE iy Chd ]

DM m+2 OtoF OtoF Oto F 1toF

DM m+3

DM m+4 Contain the output times for the external outputs for preset counter mode 1.
Set values must be between 000 and 999 in BCD. A setting of 0 is considered to be a setting of 1.
The allocation of specific bits within each word are the same for each Counter channel.

DM m+5 |1 B15 B12 B11 B08 BO7 804 BO3 80O
sasrzomswo. [ofolofo] | | [ [} L[] ]] [L]]]

DM m+8 Not used. x102 x10! x100 ms

DM m+7 {3 Output times can thus be between 1 and 999 ms (-50/+5us).
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Memory Area Allocations

Section 7-2

Words for /O READ

Instructions

The following data is read into the PC using the 1/0 READ instruction

(READ(88)). The present value is updated in the Counter every 10 ms. If the
power supply is interrupted, the last present value is maintained in memory.

Word Channel Description
DM m' 0 Used to read out the present value of the counter in preset counter modes 1 and 2.
The value read out will be between 0000 and FFFF in hexadecimal. The allocation of specific bits
within each word are the same for each Counter channel.
DM m'+1 |1 B15 B12 Bii Bo8 Bo7 BO4 BO3 BOO
DMm'+2 |2 OtoF OtoF Oto F OtoF
DMm'+3 |3

/0 Word Allocation (IR n

The following IR bits are used to control Counter operation and access

and IR n+1) Counter status. Refer to Section 5 Data Configuration for operational details.
Word Bit(s) Name Function
Output [ 00 (PC busy) These bits are used for handshaking with READ(88)
(IR n) 01 (PC write complete) and WRIT(87). Do not change the status of these bits.
02 (PC read complete) If writing to IR n, set these bits to 0.
03 to 07 | Not used in this operating mode. The status of these bits must be 0.
08 Mode Change Bit for channel 0 A Mode Change Bit is set to 1 to activate a change in the
09 Mode Change Bit for channel 1 operating mode. If the Mode Change Bit for any channel
10 Mode Change Bit for channe! 2 is 1, the mode set on the front-panel switches is read.
11 Mode Change Bit for channe! 3
12 Parameter Change Bit for channel 0 A Parameter Change Bit is set to 1 to activate a change
13 Parameter Change Bit for channel 1 in a preset value and/or output time. These bits are set
14 Parameter Change Bit for channel 2 to actually initiate changes in the parameters after
15 Parameter Change Bit for channel 3 WRIT(88) has been used to transfer new parameters.
Input 00 (Counter busy) These bits are used for handshaking with READ(88)
(IR n+1) | 01 (Counter read complete) and WRIT(87).
02 (Counter write complete)
03 Not used.
04 WDT (watchdog timer) Error Flag The WDT Flag will go ON when an error occurs in the
Counter.
05 Battery Low Flag The Battery Low Flag will go ON when the battery
voltage drops indicating that the battery needs replaced.
06 Reading Flag The Reading Flag will be ON whenever any of the Mode
Change Bits or Parameter Change Bits is ON (IR n, bits
08 to 15). The Read Flag will be OFF when all of these
bits are OFF.
07 Not used.
08 Enabled Flag for channel 0 An Enable Flag will be ON whenever the Counter can be
09 Enabled Flag for channel 1 used. Counter operation will be disabled for any channel
10 Enabled Flag for channel 2 whose bit is OFF. If an Enabled Flag is OFF, the external
11 Enabled Flag for channel 3 output will be turned OFF and all inputs will be ignored.
12to 15 | Not used in this operating mode.
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Changing Operating Modes and Paramelers Section 7-3

7-3

48

Changing Operating Modes and Parameters

Case 1

Case 2

1, 2, 3...

Present value counter-

Both the operating mode and parameters for any channel can be changed
before or during operation. Details are provided in 5-3 Control Procedures.

When a new preset value is written to the Counter and the Parameter
Change Bit is turned ON, the Counter will begin operating with the new value
as soon as the ON status of the Parameter Change Bit is detected. This is
illustrated in the following timing chart for preset counter mode 1.

1. The counter operation is started with an initial preset value.

2. Ifthe preset value is changed to a count below the present vaiue (e.g.,
to value A in the timing chart), the external output will turn ON immedi-
ately as shown (case 1).

3. lIfthe preset value is changed to a count above the present value (e.g.,
to value B in the timing chart), the external output will turn ON when the
present value counter reaches the new preset value (case 2).

Initial preset value

Value B

Parameter Change Bit detected.
Value A

External output

Output turned
ON immediately.

Qutput turned
ON at specified count.

External output

The operation of the external output for changes to the preset count in preset
counter mode 2 follow the same logic as shown in this example. The opera-
tion of the external output for changes in the output time in preset counter
mode 1 work just like those for preset timer mode 1 (see 6-3 Changing Oper-
ating Modes and Parameters for details).



I/0 Signal Timing

Section 7-4

7-4

7—-4-1

I/0 Signal Timing

The following timing charts illustrate the relationships between inputs and
outputs for preset counter modes 1 and 2.

Preset Counter Mode 1

The numbered sections of the timing chart indicate the following:

Counter operation begins when sensor input goes ON.

if the PCOK input is ON when the preset count expires, the external out-

put is turned ON for the specified output time Tp.

If the PCOK input is OFF when the preset count expired, the external

If the sensor input turns ON when the counter operation is in progress,

If power is interrupted during operation, the present value is stored.
When power comes back on, the present value is restored.
The Counter continues operation when the sensor input turns ON.

if the counter operation is reactivated and the preset count expires be-
fore the output time expires, the external output will not be reactivated,

but will turn OFF as normal for the first counter operation.

Power
interruption

1,2 8. 1.
2.
3.
output remains OFF.
4,
the signal is ignored.
5.
6.
7.
8.
ON (1) H (4)I—I
Sensor input OFF | |
! Lo
Pulse input .
!
Preset '

count

Decrementing counter l

0

ON

PCOK input OFF

Preset

count
Present value counter

(incrementing counter) f

0

ON

External output OFF

(G
|

(3)
T Tz
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1/0 Signal Timing Section 74

7-4-2 Preset Counter Mode 2

The numbered sections of the timing chart indicate the following:
1,2, 3.. 1. lfthe PCOK input is ON when the sensor input goes ON, the counter
operation is started.
2. The external output turns ON as soon as the counter operation starts
and remains ON until the preset time expires.

3. If the PCOK input is OFF when the sensor input goes ON, the sensor
input is ignored and the counter operation is not started.

4. If the sensor input turns ON when the counter operation is in progress,
the signal is ignored.

5. If power is interrupted during operation, the present value is stored.

6. When power comes back on, the present value is restored.

7. The Counter continues operation when the sensor input turns ON, as-
suming that the PCOK input is ON.

8. The external output will be ON whenever the counter operation is acti-
vated.

Power
interruption

Sensor input SEF o @ H t |(7) H
.
: Counter is not
1 activated because
- ON _J Vo I I ' l l ! (3" PCOK inputis OFF.
PCOK input OFF : . : ' :
[ : .
Pulse input “”||||”HH””””“l!“””l ||||””””H””H““”HHH]|||H|H|H|H||||H|

Preset !
value
Decrementing counter l

0

Preset

value
Present value counter 1
(incrementing counter)

ON e (2)

External output OFF
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SECTION 8
Measurement Modes

This section provides details on the operation of the gate ring counter and sampling modes. Switch settings are provided
in Section 2 Hardware Components and Switch Settings.
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8-5-1 GateRingCounterMode . ... ... .. . i 55

8-5-2 SamplingCounterMode ....... ... i 56
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Memory Area Allocations Section 8-2

8-1 Signals

The following signals are used with the the preset counter modes.

Signal Functions
Sensor input* Used to activate the sampling counter.
External gate input” Used to activate the gate ring counter.
Counter clear input Used to initialize the counter.
External pulse input Counted in counter operation

*Physically, the sensor input and the external gate input are the same.

8-2 Memory Area Allocations

No data needs to be transferred to the Counter and the 1/O WRITE instruc-
tion is not used for these operating modes.

Words for /0 READ The following data is read into the PC using the /O READ instruction

Instructions (READ(88)). Both the counter readout value and the present value are read
out in gate ring counter mode. Only the counter readout value is read out in
sampling mode; the present value is not accessible. The present value is up-
dated in the Counter every 10 ms.

If the power supply is interrupted, the last present value and the last counter
readout value are maintained in memory.

It the power present value reaches FFFF for any channel, the Overtlow Flag
for that channel will turn ON and the counter will automatically restart count-

ing from 0.
Word Counter Description
channel

DM m’ 0 Gate Ring Counter Mode: Used to read out the present value.
Sampling Counter Mode: Used to read out the counter readout value, i.e., the present value
stored the last time the sensor input went ON.
The value read out will be between 0000 and FFFF in hexadecimal. The allocation of specific bits
within each word are the same for each Counter channel.

DM m'+1 1 B15 812 B11 Bog BO7 B0o4 803 BOO

DMm+2 |2 OtoF OtoF OtoF OtoF

DM m’+3

DMm'+4 |0 Gate Ring Counter Mode: Used to read out the counter readout value, i.e., the present value
stored the last time the external gate input went OFF.
The value read out will be between 0000 and FFFF in hexadecimal. The allocation of specific bits
within each word are the same for each Counter channel.

DM m'+5 |1 B15 B12 811 Bos B07 804 BO03 BOO

DMm'+6 |2 OtoF OtoF OtoF OtoF

DMm'+7 |3
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Memory Area Allocations

Section 8-2

/0 Word Allocation (IR n

The following IR bits are used to control Counter operation and access

and IR n+1) Counter status. Refer to Section 5 Data Configuration for operational details.
Word Bit(s) Name Function
Output |00 (PC busy) These bits are used for handshaking with READ(88)
(IR n) 01 (PC write complete) and WRIT(87). Do not change the status of these bits.
02 (PC read complete) If writing to IR n, set these bits to 0.
03 Not used.
04 Clear Bit for channel 0 These bits are used to clear the corresponding Overflow
05 Clear Bit for channel 1 Flags. Turn ON the Clear Bit to clear the Overflow Flag
06 Clear Bit for channel 2 for the same channel.
07 Clear Bit for channel 3 Note: These bits are not used in sampling counter mode.
08 Mode Change Bit for channel 0 A Mode Change Bit is set to 1 to activate a change in the
09 Mode Change Bit for channel 1 operating mode. If the Mode Change Bit for any channel
10 Mode Change Bit for channel 2 is 1, the mode set on the front-panel switches is read.
11 Mode Change Bit for channel 3
12to 15 | Not used in these modes. Leave these bits set to 0.
Input 00 (Counter busy) These bits are used for handshaking with READ(88)
(IR n+1) [Of1 (Counter read complete) and WRIT(87).
02 (Counter write complete)
03 Not used.
04 WDT (watchdog timer) Error Flag The WDT Flag will go ON when an error occurs in the
Counter.
05 Battery Low Flag The Battery Low Flag will go ON when the battery
voltage drops indicating that the battery needs replaced.
06 Reading Flag The Reading Flag will be ON whenever any of the Mode
Change Bits or Parameter Change Bits is ON (IR n, bits
08 to 15). The Read Flag will be OFF when all of these
bits are OFF.
07 Not used.
08 Enabled Flag for channel 0 An Enable Flag will be ON whenever the Counter can be
09 Enabled Flag for channel 1 used. Counter operation will be disabled for any channel
10 Enabled Flag for channel 2 whose bit is OFF. .
11 Enabled Flag for channel 3
12 Overflow Flag for channel 0 An Overflow Flag will turn ON when the present value
13 Overflow Flag for channel 1 exceeds FFFF in gate ring counter mode. The Overflow
14 Overflow Flag for channel 2 Flags can be reset via the Clear Bits (see above).
15 Overtlow Flag for channel 3 Note: These bits are not used in sampling counter mode.
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Changing Operating Modes Section 8—4

8-3 Overflow Flags and Clear Bits

When the present value counter exceeds FFFF for a channel in the gate ring
counter mode, the Overflow Flag for that channel will turn ON. These flags
can be cleared using the Clear Bits in IR n, bits 04 to 07 (bits IR 00004
through IR 00007 in the example below).

To reset the Overflow Flag in gate ring counter mode, turn ON the Clear Bit
for the channel to be reset. When the Counter detects that any of the Clear
Bits are ON, it will turn ON the Reading Flag until all of the Clear Bits are
OFF.

The following programming example shows how to use the Clear Bits to turn
OFF the Overflow Flags. The program is written for a C1000H PC and as-
sumes that the Counter is allocated IR 000 and IR 001.

Differentiated start bit 001086 00112

} } J‘rf = } 00004 ] Clear Bit for channel 0
Reading Flag Overflow Flag 0

00004 00113
Il ]1 00005 | Ctear Bit for channel 1

]
Overtlow Flag 1

|1 11 00006 } Clear 8it for channel 2

I} 11 00007 } Clear Bit for channel 3
Overtlow Flag 3

OO

8-4 Changing Operating Modes

The operating mode for any channel can be changed before or during opera-
tion. Details are provided in 5-3 Control Procedures.
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1/0 Signal Timing Section 8-5

8-5 1I/0O Signal Timing

The following timing charts illustrate the relationships between inputs and
outputs for the gate ring counter and sampling counter modes.

8-5—-1 Gate Ring Counter Mode

The numbered sections of the timing chart indicate the following:

1, 2,3... 1. Counter operation begins when external gate input goes ON.

2. When the external gate input goes OFF, the present value is stored as
the counter readout value and the present value counter is reset.

3. If the present value exceeds FFFF, the Overflow Flag will turn ON and
the present value counter immediately starts counting again from 0.

4. The Overflow Flag is turned OFF when the corresponding Clear Bit is
turned ON by the PC.

5. If power is interrupted during operation, the present value and counter
readout value are stored.

6. When power comes back on, the present value and counter readout val-
ue are restored.

7. The Counter continues operation when the gate input turns ON.

Power
interruption

M @
External gate input  ON
gale el oFF _-I

WL (AL TR LR

Pulse input

LT

1
@

FFFF
PV2

Present value
counter
(ring counter)  py1q

- m - .= ———-— o

1)
1
1
1
1)
1
]
L
'
¥
'
1
1
I

0000 :
1 ]
f '
PV2 T g
Counter ‘ !
readout PV1 : .
value , *
3
]
1
l
ON
Overflow Flag OFF (3) i 1

]
Clear Bit 8},;]}: @ I I | |
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1/0 Signal Timing

Section 8-5

8-5-2 Sampling Counter Mode

56

Sensor input

Pulse input

Present value
counter
(incremental)

Counter
readout
value

1,2, 3.

ON
OFF

FFFF
PV2
PV1

Pvo

Pv2
PV1

PVO

The numbered sections of the timing chart indicate the following:

1. The counter continuously counts pulses.

2. When the sensor input comes ON, the present value of the counter is
stored as the counter readout value.

3.  When the present value exceeds FFFF, the present value counter im-
mediately starts counting again from Q.

@ M M M

HEEEEEEENNEEEE

)

NNNREERNENEN

Note The sampling counter mode does not activate the Overflow Flags and does

not support the external output. The present value cannot be accessed from
the PC.



SECTION 9
Applications Examples

This section provides examples of system setups, PC processing, Counter settings, and operation for most of the Counter
operating modes. Only details of the applications are provided. Refer to earlier sections of this manual for operational
delails for the Counter
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Preset Counter Modes 1 and 2 Section 9-1

9—1 Preset Counter Modes 1 and 2

This example shows how one High-speed Counter Unit can be used to pro-
vide two counters in present counter mode 2 and one counter in preset
counter mode 1 to feed, measure, and cut wire.

9-1-1 System Setup

A C1000H CPU Rack equipped with a High-speed Counter Unit aliocated
IR 000 and IR 001 and a 3G2A5-1D213 DC Input Unit allocated IR 005 are
set up as shown below.

High-speed Counter Unit Cp00-1D213
/ C1000H
I : CPU Rack

Sensor inputs

‘ 0.1,and2 External output 2
Start switch  ms==0 7 Start switch input
Pulse inputs Motor controller g%ogr:gpzms
0,1,and 2 Output 0 n
Motor ON
Qutput 1
Incremental Output Brake OQutput 2 Photoelectric
encode sensor to
Cutter detect cutter
O . Motor travel
< ‘/A L
Bobbin @ @ E iT

9-1-2 Wiring

The following wiring is required.

1, 2,3... 1. The start switch is wired to sensor inputs 0, 1, and 2 and to the terminals
for bit 09 on the DC Input Unit.

2. The output from the incremental encoder is wired to external pulse in-
puts 0, 1, and 2.

3. The photoelectric switch detecting cutter travel is wired to PCOK inputs
0,1,and 2.

4. External output 0 is wired to the motor’s ON terminal; external output 1
is wired to the motor’s brake; and external output 2 is wired to activate
the cutter. External output 2 is also wired to the terminals for bit 10 on
the DC Input Unit.
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Preset Counter Modes 1 and 2

Section 9-1

9-1-3 Mode Settings
“The mode switches are set as follows:
Switch Channel | Physical setting Operating mode
SWi1 0 5 Preset counter mode 2
SW2 1 5 Preset counter mode 2
SW3 2 4 Preset counter mode 1
Sw4 3 Any value 8to F | Disabled
9-1—-4 Operation
The various input and outputs used in this setup are shown in the following
timing chart. The operation works as follows:

1, 2, 3... 1.  When the start switch is pressed, sensor inputs 0, 1, and 2 turn ON and,
if the cutter travel sensor (PCOK inputs 0, 1, and 2) is OFF, the motor
and counters are started and the brake is turned OFF. If the cutter travel
sensor is ON, operation is not begun and the brake remains ON.

2.  The motor is turned OFF before the target position to allow for inertia.
3. The brake is turned ON just before the target position.
4.  When thetarget position is reached, the cutter is activated.
The preset counts A, B, and C plus the output time T must be input into the
PC and written to the Counter (see 9—1-5 Data Preparations).
Start switch (sensor ON
inputs 0, 1, and 2) OFF _Q'_
PCOK inputs 0, 1, ON !
and 2 (cutter OK) OFF —é v
1 1 l I
Preset value for —— X
channel 0 !
External output for ON !
channel 0 (motor drive)  OFF .
Preset value for —— :
channel 1 :
External output for ON |l . ol :
channel 1 (brake) OFF @ )
Preset value for :
channel 2 '
External output for ON ; N\ I——-n
channel 2 (cutter) OFF : \CJ @l
9-1-5 Data Preparations
The following data must be input into the PC in advance using a Program-
ming Console, writing from within the program, etc.
Word Contents Form Setting Application

DM 0000 9900 Hexadecimal 9900 counts A (length of motor drive)

DM 0001 9950 Hexadecimal 9950 counts B (length for turning OFF brake)

DM 0002 A000 Hexadecimal A00O counts C (length until cutter is activated)

DM 0006 0500 BCD 500 ms T (time pericd for cutter activation)
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Gate Ring Counter Mode Section 9-2

9-1-6 Programming

The following program section is used to control operation. The first output,
IR 01200, turns ON when operation has started as indicated by IR 00509,
which is controlled indirectly by the start switch through the DC Input Unit.

The last output, IR 01203 turns ON to provide an external signal that the cut-
ting operation has been completed. This bit is controlled by IR 01200 from
the first instruction line (indicating that the operation has started) and by

IR 01202, which is controlled by IR 00510. IR 00410 is controlled indirectly by
the Counter’s exterIjI output 2, which also activates the cutter.

00108 00 00110 00508
11 ] 11 Il
1 1 1 I 01200
Enabled Flag 0 Enabigd Flag1  Enabled Flag2  Start switch

00510
|

}I { DIFD(14) o1202|

External output 2

01202 01200
]1 84
r y 4 01203

01203
Il
H

9-2 Gate Ring Counter Mode

This example shows how one High-speed Counter Unit can be used to mea-
sure the lengths of products passing by on a conveyor belt using the gate
ring counter mode. :

g-2-1 System Setup

A C1000H CPU Rack equipped with a High-speed Counter Unit allocated
IR 000 and IR 001 and a 3G2A5-1D213 DC Input Unit allocated IR 005 are
set up as shown below.

High-speed Counter Unit C500-I1D213

/ C1000H
CPU Rack

) Input from
External gate input photoelectric sensor

for ch 10 .
channe Pulse input for channel 0

Photoelectric
sensor to de-
tect product

Incremental encoder

= Product

O (074 o (074 (074 o
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Gate Ring Counter Mode Section 9-2

9-2-2 Wiring
The following wiring is required.

1,2, 3... 1. The output from the incremental encoder is wired to the external pulse
input 0.
2. The photoelectric sensor detecting the product is wired to the external
gate input and to the terminals for bit 10 on the DC Input Unit.

9-2-3 Mode Settings

The mode switches are set as follows:

Switch Channel | Physical setting Operating mode
SWi1 0 6 Gate ring counter mode
Sw2 1 Any value 8to F | Disabled
SW3 2 Any value 8to F | Disabled
SW4 3 Any value 8to F | Disabled

9-2-4 Operation
While the photoelectric sensor detects the product, the pulses input from the
incremental encoder are counted. When the photoelectric sensor goes OFF,
the gate input to the Counter goes OFF and the counter readout value trans-
ferred to the PC is processed to determine if the dimension is with specifica-
tions.

e T

External gate in- ____f_ﬁ

put for channel 0

Present value
counter

pC

g - =

PC processing

9-2-5 Data Preparations

Although it is not necessary to write data to the Counter, the following words
are set aside to read out the counter values.

Word Contents Form Setting Application
DM 0096 Anything NA NA When READ(88) is used to access the counter
DM 0097 readout value for channel 0, five words must
DM 0098 be accessed. The first four words are not
DM 0099 used, but cannot be used for anything else.
DM 0100 Counter readout | Hexadecimal NA Used to hold the counter readout value.

The following words are used to hold the comparison values and subtraction
results used to determine if the product length is within the desired limits. The
upper and lower limits would need to be input in advance.

Word Form Contents
DM 0010 Hexadecimal Lower limit
DM 0011 Hexadecimal Upper limit
DM 0012 Hexadecimal Subtraction results
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Gate Ring Counter Mode

Section 9-2

9-2-6
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Programming

The following program section is used to control operation. The first line is
used to activate READ(88) once each time the photoelectric sensor turns
OFF. If the read is successful, IR 01201 will activate the comparison process.

The first subtraction (SBB(51)) compares the counter readout value with the
lower limit. If the subtraction results in a carry, IR 01202 will be turned ON to
indicate that the length was too small. IR 01202 will be reset the next time the
photoelectric sensor goes ON.

The second subtraction compares the counter readout value with the upper
limit. If the subtraction results in a carry, IR 01204 will be turned ON to indi-
cate that the length was too large. IR 01204 will be reset the next time the
photoelectric sensor goes ON.

if neither IR 01202 nor IR 01204 have been turned ON and the photoelectric
sensor is OFF, IR 01203 will be turned ON to indicate that the length was
within specifications.

0(:5l1° From photoelectric sensor
Ie= { DIFD(14) 01200 l
01200
{ } READ(88)
#0005
001
DM 00096
25506  Equals flag
—] | 4{ DIFU(13) 01201 |
25313 Aways ON Flag
,-_—1 ; CLC(1)
01201
>_-—1 } SBB(51)
DM 0100
DM 0110
DM o112
25'5l04 Carry Flag KEEP
ir 01202 Too small” output
0(:5l10 From photoelectric sensor
[
25:3l13 Atways ON Flag
il CLC{41)
01201
11
{ SBB(51)
DM 0100
DM 0111
oM 0112
25504 Carry Flag KEEP
| Y. " "
U o1ood Too large” output
0(:5110 From photoelectric sensor
bl
01202 01204 00510 L
¥4 X Ly “Length OK" output
U 1 v 4 01203 g p




Sampling Counter Mode and Preset Timer Mode 2 Section 9-3

9-3

9-3-1

9-3-2

9-3-3

Sampling Counter Mode and Preset Timer Mode 2

This example shows how one High-speed Counter Unit can be used to mea-
sure the putse resolution of an incremental encoder using one channel in the
sampling counter mode and another in the preset timer mode.

System Setup

A C1000H CPU Rack equipped with a High-speed Counter Unit allocated
IR 000 and IR 001 and a 3G2A5-ID213 DC Input Unit aliocated IR 005 are
set up as shown below.

High-speed Counter Unit C500-iD213

C1000H
CPU Rack

k‘uunuu{l

External output 1

Sensor inputs 0 and 1

, ” Photoelectric sensor
to detect timing slot

Wiring
The following wiring is required.
1,2,3.. 1. The output from the incremental encoder is wired to the external pulse

input 0.

2. The photoelectric sensor detecting the slot is wired to sensor inputs 0
and 1.

3. The PCOK inputs 0 and 1 are wired so that they remain ON.

4. Output 1 is wired to the terminals for bit 10 on the DC Input Unit.

Mode Settings

The mode switches are set as follows:

Switch Channel | Physical setting Operating mode
Swi1 0 7 Sampling counter mode
sSw2 1 2 Preset timer mode 2 at 20 kHz
SW3 2 Any value 8to F | Disabled
Sw4 3 Any value 8to F | Disabled
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Sampling Counter Mode and Preset Timer Mode 2

Section 9-3

9-3—-4 Operation

Pulse input for
channel 0

Sensor inputs
for channel 0
and 1

When the photoelectric sensor detects the slot, both a sampling counter
{channel 0) and a preset timer in mode 2 (channel 1) are started. When the
preset time expires, the output from the timer (external output 1) is used to
activate reading of the number of pulses from the incremental encoder.

The preset time T for channel 1 must be input into the PC and written to the
Counter (see 9-3-5 Data Preparations).

L L

fl

fl

fl

1
Counter value PV1

Present value
for channel O

Readout value
for channel 0

External output
for channel 1

Counter value PV2

Counte'r value PV3

[
PV3 X

First sample

S N S
FOH FOA O

1
'
T
! PV1
'
'
f

: Second sample

|

|

] ]
: Third sample :

9-3-5 Data Preparations
The following data must be input into the PC in advance using a Program-
ming Console, writing from within the program, etc.
Word Contents Form Setting Application
DM 0000 0000 NA NA Not used; designated for writing with DM 0001
DM 0001 0050 BCD 50 ms Preset timer for channel 1
The following word is used to hold the counter readout value from channel 0
Word Form Contents
DM 0100 Hexadecimal Counter readout value from channel 0,
i.e., the number of pulses counted while
the timer in channel 1 was timing out.
9-3-6 Programming
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The following program section is used to read out the counter value each
time IR 00510 turns ON. IR 00510 is controlled indirectly by the Counter's

external output 1 through the DC Input Unit

00510

01200
]1

= DIFD(14) 1200|

READ(88)

#0001

001

DM 0100




SECTION 10
Troubleshooting and Maintenance

This section provide information for troubleshoot Counter error and other information related to long-term trouble-free
Counter application

10-1 Error INdICATOTS . . v vttt ettt e e et et e e 66
T0-2 Error FIags ..ottt ettt i e 66
0T D 1Ty 17 o) 1 Y- 66
104 ReplacementPartS ... ..ottt it 67
10-5 Handling Precautions . .. ... vu ittt ia e ea s 67
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Inspections

Section 10-3

10-1 Error Indicators

There are two error indicators on the front panel that can be used for trouble-
shooting. If either of these indicators lights, proceed as described in the fol-

lowing table.

Indicator

Cause of error

Corrective measure

WDT error indicator: WDT

The watchdog timer has detected an error in
Counter operation.

Press the reset switch to reset the Counter.

Battery low indicator: BAT

The battery supply voltage has dropped
because the battery is exhausted or the
connector is loose.

Check to be sure the battery is properly
connected. If the battery connection is okay,
replace the battery with a new one.

10-2 Error Flags

There are four types of error flags available in the word output from the
Counter to the PC that can be used for troubleshooting. If any of these flags
turn ON, proceed as described in the following table. The last flags (Overflow
Flags) are not necessarily indications of an error, but an indication that the
counter has exceeded FFFF and restarted from 0. Refer to Section 5 Data

Configuration for details.

Flag

Cause of error

Corrective measure

WDT Error Flag

The watchdog timer has detected an error in
Counter operation.

Press the reset switch to reset the Counter.

Battery Error Flag

The battery supply voltage has dropped
because the battery is exhausted or the
connector is loose.

Check to be sure the battery is properly
connected. If the battery connection is okay,
replace the battery with a new one.

Enabled Flags (one for
each channel)

Counting/timing operations cannot be
started because of incorrect parameters or
because the counter clear input is ON.

Check the mode settings and parameters
and correct them if necessary. Be sure that
operating modes have been initialized with
the Mode Change Bits. Check the status of
the counter clear input.

Overflow Flags (one for
each channel)

The present count has exceeded FFFF in
the gate ring counter mode.

Take the appropriate programming action for
you application and reset the flag using the
Clear Bits.

10-3

Inspections

The following should be periodically checked.

Inspection

Item

Criteria

Ambient conditions

Ambient operating temperature

Must be between 0° and 55°C.

Ambient operating humidity

Must be between 35% and 85% with no condensation.

Dust and other debris

Counter must be free of dust and debris.

Installation

Mounting to Rack

Must be mounted firmly to Rack.

Cable connections

Cables must be connected firmly and screws tight.

Connecting cables

Must be no malformation or external damage.
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Handling Precautions Section 10-5

10-4 Replacement Parts

Always keep a spare High-speed Counter Unit on hand for immediate re-
placement if required. The only replacement part required within the Counter
is a battery.

The battery is provided as a set, model number 3G2A3-BAT08. The battery
will last approximately 5 years at 25°C, less at higher temperatures. The bat-
tery must be replaced within a week after the battery low indicator on the
front panel of the Counter first lights.

DANGER! Never short the positive and negative terminals; never attempt to recharge or
dismantle the battery; and never place the battery into a fire or furnace. The
battery may explode, rupture, or leak resulting in serious injury.

10-5 Handling Precautions

Abide by the following precautions when handling the Counter.

1,2,3... 1. Always turn OFF the power supply before replace the Counter.
2. After replacing the Counter, check the new Counter to be sure it is oper-
ating normally.
3.  When returning a Counter for repairs, attach a detailed description of the
application in which it was used and the errors that occurred.
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Appendix A
Specifications

General Specifications

Item

Specification

No. of operating channels

4 channels maximum (each channel individually operable)

Operating modes

The following six modes are available for each of the four counter channels:

Preset timer mode 1, preset timer mode 2, preset counter mode 1, preset counter mode
2, gate ring counter mode, and sampling counter mode

Any or all of the operating modes can be used in the same Counter Unit.

External | Input signals The following inputs are used: pulse inputs: PL 0 to PL 3, sensor inputs: SN 0 to SN 3,
inputs PCOK inputs PC 0 to PC 3, counter clear input:s CC 0 to CC 3.
Each input number corresponds to a channel, i.e., each channel has one of each input.
Signal level 24 VDC
External | Output signals External outputs: OUT 0 to 3
outputs

Each output number corresponds to a channel, i.e., each channel has one output.

Switching capacity

5 to 24 VDC (open collector output)

Internal current consumption

1.0 A at 5 VDC maximum (supplied from Backplane)

External power supply

30 mA at 24 VDC +10% maximum (for each of 2 circuits)

Dimensions (mm)

250 x 34.5 x 93 mm (HxWxD)

Weight

800 g maximum (without connectors)

Battery life

5 years at 25°C (Battery life is shortened at higher temperatures.)

Input Specifications

Inputs

Input signals: sensor inputs, pulse inputs, PCOK inputs, counter clear inputs

Input voltage

24 VDC £10%

Input current

8 mA typical (7.0 to 10 mA) per input

Minimum ON voltage 21.6 VDC
Maximum OFF voltage 4.0 VDC
Minimum response pulse Input rise/fall time of sensor inputs, pulse inputs, PCOK inputs: 1.5 us maximum
(maximum response 1.5 us max. 1.5 us max.
frequency: 20 KHz)
25 ps min. 25 Js min.

A N

50 ys min, =t

Counter clear input signal ON level must be maintained for at least 5 ms.
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Output Specifications

Output External output signal

Maximum switching 100 mA/24.0 VDC + 10%

capacity 200 mA maximum/common (300-mA fuse in each of 2 circuits)

Minimum switching 1mAat5VDC

capacity

Output Open collector

Leakage current 0.1 mA maximum

Residual voltage 0.4 V maximum

ON/OFF delay Counter processing time + 15 us (with a load current of 1 mA minimum)

External power supply 24 VDC +10% (30 mA maximum at 26.4 VDC) for each of 2 circuits

Output pulse 1-mA minimum load current Output risefall time 15 ps maximum
1.5 s max. 1.5 s max.

'Y
A

*Output pulse width can be set by the user.

Signal level All output levels are active low.
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Appendix B
Switch Settings and Memory Area Allocations

Switch Settings

Switch setting

Meaning

Sets timer mode 1 using the 20-kHz internal clock.

Sets timer mode 1 using the 2-kHz internal clock.

Sets timer mode 2 using the 20-kHz internal clock.

Sets timer mode 2 using the 2-kHz internal clock.

Sets counter mode 1.

Sets counter mode 2.

Sets gate ring counter mode.

Sets sampling counter mode.

Sets the counter/timer to unused.

Memory Area Allocations

Preset Timer Modes 1 and 2
Words for I/O WRITE Instructions

Word Channel Description

DM m 0 Preset times. Used in both modes 1 and 2. Must be between 001 and 999 in BCD.

DMm+1 |1 B15 B12 Bif Bogs BoO7 B04 BO3 B0O
samzessoo-fololofo] [ [[[ ] [[[1] [[[]]

DMm+2 |2 20 kHz  Notused. x10? x10! x100 ms

DMm+3 |3 2kHz  Notused. x100 x10~1 x10-2 s

DMm+4 (O Output times for external outputs for preset timer mode 1. Must be between 001 and 999 in BCD.

DMm+5 |1 Bi15 B12 Bt B0O8 BO7 Bo4 BO3 BOO
sameovseo Jofololo] [[[]] [[I]] [I[]]

DM m+6 Not used. x102 x101 x100 ms

DMm+7 |3

/0 Word Allocation (IR nand IR n+1)

Word Bit(s) Name Word Bit(s) Name

Output [ 00 (PC busy) Input 00 (Timer busy)

(IR n) 01 (PC write complete) (IRn+1) |01 (Timer read complete)
02 (PC read complete) 02 (Timer write complete)
03to 07 | Notused in this operating mode. 03 Not used.
08 Mode Change Bit for channe!l 0 04 WDT (watchdog timer) Error Flag
09 Mode Change Bit for channel 1 05 Battery Low Flag
10 Mode Change Bit for channel 2 06 Reading Flag
11 Mode Change Bit for channel 3 07 Not used.
12 Parameter Change Bit for channel 0 08 Enabled Flag for channel 0
13 Parameter Change Bit for channel 1 09 Enabled Flag for channel 1
14 Parameter Change Bit for channel 2 10 Enabled Flag for channel 2
15 Parameter Change Bit for channel 3 11 Enabled Flag for channel 3

12to 15 | Not used in this operating mode.
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Preset Counter Modes 1 and 2
Words for /0 WRITE Instructions

Word Channel Description
DM m 0 Preset counts. Used in both modes 1 and 2. Must be between 0001 and FFFF in hexadecimal.
DMm+1 |1 B15 Bi2 B11 Bos 807 Bo4 BO3 B0O
NENEREREEREREEREEER
DMm+2 |2 OtoF OtoF OtoF 1toF
DMm+3 (3
DMm+4 |0 Qutput times for the external outputs for preset counter mode 1. Must be between 001 and 999 in BCD.
DMm+5 |1 Bi5 Bi2 Bi1 808 BO7 Bo4 BO3 B0O
saarzwsrswo. [olofofo] [ [ [ [ ] [[[]] [1]]]
DMm+6 |2 Not used. x102 x101 x109 ms
DMm+7 |3

Words for I/O0 READ Instructions

Word Channel Description
DM m’ 0 Present value in preset counter modes 1 and 2. Will be between 0000 and FFFF in hexadecimal.
DM m'+1 1 B15 812 Bit B0o8 BO7? 804 BO3 BOO
DMm'+2 |2 OtoF OtoF OtoF OtoF
DMm'+3 |3

/0 Word Allocation (IR n and IR n+1)

Word Bit(s) Name Word Bit(s) Name

Output | 00 (PC busy) Input 00 (Counter busy)

(IR n) 01 (PC write complete) (IRn+1) |01 (Counter read complete)
02 (PC read complete) 02 (Counter write complete)
03 t0 07 | Notused in this operating mode. 03 Not used.
08 Mode Change Bit for channel 0 04 WDT (watchdog timer) Error Flag
09 Mode Change Bit for channel 1 05 Battery Low Flag
10 Mode Change Bit for channel 2 06 Reading Flag
11 Mode Change Bit for channel 3 07 Not used.
12 Parameter Change Bit for channel 0 08 Enabled Flag for channel 0
13 Parameter Change Bit for channe! 1 09 Enabled Flag for channel 1
14 Parameter Change Bit for channel 2 10 Enabled Flag for channel 2
15 Parameter Change Bit for channel 3 11 Enabled Flag for channel 3

1210 16 | Notused in this operating mode.
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Gate Ring Counter and Sampling Counter Modes
Words for 1/0 READ Instructions

Word Channel Description
DM m' 0 Gate Ring Counter Mode:  Present value. Sampling Counter Mode: Counter readout value
Will be between 0000 and FFFF in hexadecimal.

DM m'+1 1 Bi5 B12 B11 808 BO7 BO4 BO3 BOO
OO L) Loy il

DM m'+2 2 OtoF OtoF OtoF OtoF

DM m'+3 3

DM m'+4 0 Gate Ring Counter Mode:  Counter readout value. Will be between 0000 and FFFF in hexadecimal,

DM m'+5 1 B15 B12 Bi1 B08 BO7 Bo4 BO3 B0O
IENEREEREREREERENEN

DM m'+6 2 OtoF OtoF OtoF OtoF

DM m'+7 3

. /O Word Allocation (IR n and IR n+1)

Word Bit(s) Name Word Bit(s) Name
Output | 00 (PC busy) Input 00 (Counter busy)
(IR n) 01 (PC write complete) (IRn+1) | 01 (Counter read complete)
02 (PC read complete) 02 (Counter write complete)
03 Not used. 03 Not used.
04 Clear Bit for channel 0 04 WDT (watchdog timer) Error Flag
05 Clear Bit for channel 1 05 Battery Low Flag
06 Clear Bit for channel 2 06 Reading Flag
07 Clear Bit for channel 3 07 Not used.
08 Mode Change Bit for channel 0 08 Enabled Flag for channel 0
09 Mode Change Bit for channel 1 09 Enabled Flag for channel 1
10 Mode Change Bit for channel 2 10 Enabled Flag for channel 2
11 Mode Change Bit for channel 3 11 Enabled Flag for channel 3
1210 15 | Not used in these modes. 12 Overflow Flag for channel 0
13 Overflow Flag for channel 1
14 Overflow Flag for channel 2
15 Overflow Flag for channel 3
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mounting
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application example, 60 preset counter modes, 60
overview, 27 sampling counter mode, 64
overview, 2, 22 Overflow Flags and Clear Bits, 54

preset counter mode 1, overview, 25
preset counter mode 2, overview, 26
preset counter modes

application example, 58

data allocation, 46 R

1/O signal timing, 49

pulse inputs, indicators, 4

1/O signals, 46 READ(88), 30
1/O words, 47 data allocation, presetl counter modes, 47
preset timer mode 1, overview, 23 word allocation, 32
preset timer mode 2 gate ring and sampling counter modes, 52
appliclation example, 63 Reading Flag, 31
overview, 24 .
preset timer modes resetting

conditions, 28
switch, 5

data allocation, 40
I/O signal timing, 43
/O signals, 40 restarting operation, 35
1/O words, 41

sampling counter mode

application example, 63 S
overview, 28
switches, 5 : L.
sensor inputs, indicators, 4
Op;?)z]?éiagmm, 7 settings. See parameters
changing operating modes, 35 specifications, 69

changing parameters, 35

itch settings, 5
controlling, 34 switch settings

gate ring counter mode system configuration
example, 61 applicable PCs, 2
Overflow Flags, 54 examples, 58, 60, 63

preset counter modes, example, 59
preset timer mode 2, example, 64

restarting, 28, 35 ‘N/

sampling counter mode, example, 64
startup, 34 WDT Error Flag, 31
Overflow Flags, 31, 54 wiring

See also 1/O signals
connectors, pin allocations, 11

P examples, 58, 61, 63
methods, 13
Parameter Change Bits, 31 precautions, 13
WRIT(87), 30
paramelters, changing, 35 word allocation, 32
preset counter modes, 48 preset counter modes, 46
preset timer modes, 42 preset timer modes, 40
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OMRON Sales Offices

AMERICA

BRASIL

OMRON ELECTRONICA DO BRASIL LTDA.

Rua Acruas, 220—-Jd. Aeroporto CEP 04612-S&0 Paulo
Tel: (11)542-1611/Fax: (11)241-0736

Tix: 1154121 OMRO BR

CANADA

OMRON CANADA INC.

350 Middlefield Road,

Scarborough, Ontario M1S 5B1

Tel: (416)298-9988/Fax: (416)293~1816/TIx: 065-25360

Montreal

OMRON CANADA INC. (Regional Office)
227 Place Frontenac, Pointe Claire, Quebec HOR 477
Tel: (5614)694—6361

U.S.A.

OMRON ELECTRONICS INC.

1 East Commerce Drive,

Schaumburg, IL 60173

Tel: (708)843-7900/1-800-82-OMRON in U.S,
Fax: (708)843-8568

Tix: 910-291-0426 OMRONELEC SHBU

Atlanta

1815 Century Blvd.,

Suite 120

Atlanta, GA 30345

Tel: (404)315-1636/Fax: (404)315-1725

Cincinnati

4350 Glendale-Milford Road,

Suite 110

Cincinnati, OH 45242

Tel: (513)733-8334/Fax: (513)733-8363

Dallas
1501 LBJ Freeway,
Suite 160, MS109
Dallas, TX 75234
Tel: (214)241-2597/Fax: (214)522-2840

Los Angeles

750 The City Drive S, #120
Orange, CA 92668-4940
Tel: (714)937-6333/Fax: (714)937-6366

Philadelphia

180 Sheree Bivd.,
Suite 3800, Exton, PA 19341
Tel: (215)524-1897/Fax: (215)524-5631

OCEANIA & ASIA

AUSTRALIA
OMRON ELECTRONICS PTY. LTD.
Private Bag No. 12, Frenchs Forest Post Office
Frenchs Forest, NSW 2086
Tel: (02)975-1511/Fax; (02)975-1518

HONG KONG

OMRON ELECTRONICS ASIA LTD.

Unit 1510-12, Silvercord Tower 1

30, Canton Road, Tsimshatsui, Kowloon

Tel: 3753827/Fax: 3751475/TIx: 41092 OMRON HX

INDONESIA

P.T. INTERPANCA WIRA DINAMIKA

JI. Pinangsia Timur No. 48

Jakarta 11110 Indonesia

Tel: 6900601 (4 lines)/Fax: 6499080/TIx: 42951—1A

JAPAN

OMRON Corporation

FA Division H.Q.

13F Gotenyama Mori Bldg.

4~-7-35, Kitashinagawa, Shinagawa-ku,
Tokyo 140 Japan

Tel: (03)5488—3189/Fax: (03)5488-3271

CHINA

OMRON CONTROL SYSTEM (CHINA) CO., LTD.
5/F Chang Fu Gong Office Bldg.,

A-26 Jian Guo Men Wai Da Jie, Beijing

Tel: 513-0674.75/Fax: 513-9236

KOREA

OMRON KOREA CO., LTD.

Room No. 802, New Seoul Bldg., #618-3 Sin Sa-Dong,
Kang Nam-Gu Seoul

Tel: (822)512-0871/Fax: (822)511-9279

MALAYSIA

PRECICON SDN BHD

9th Fl., West Wing, Wesma Tractors, 7 Jalan SS16/1,
Subang Jaya, 47500 Petaling Jaya Selangor Darul Ehsan
Tel: 7331490/Fax; 7335303/TIx: MA36227

NEW ZEALAND
OMRON ELECTRONICS LTD.

65 Boston Road, Private Bag, Symond Street, Auckland
Tel: 09-358-4400/Fax: 09-358-4411

PAKISTAN

KARIKO
7, Scotch Corner, Upper Mall Lahore
Tel: 372536/370748/Tix: 4944 CTOLH PK

PHILIPPINES

P.l. ELECTRICAL SUPPLY CO., INC.
682-684 Rizal Avenue, Manila
Tel: 49-86-20/Tix: 63299 PIELSU PN

SINGAPORE

OMRON SINGAPORE (PTE.)LTD.
5 Little Road #08-01, Cemtex Industrial Bldg, 1953
Tel: 2830006/Fax: 2850682/TIx: RS23403

TAIWAN

OMRON TAIWAN ELECTRONICS INC.

MAIN OFFICE

6F. Home Young Bldg, No. 363, Fu-Shing N. Rd.
Taipei, Taiwan, R.O.C.

Tel: 2-716-3745/Fax: 2-712-6712

THAILAND

OMRON-TRISAK CO., LTD.

248 Rajchadapisek Rd. Huay Kwang
Bangkok 10310 Thailand

Tel: 276-1022, 275-0020/Fax: 276—1966
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OMRON Sales Offices (Continued)

EUROPE

AUSTRIA

OMRON ELECTRONICS GES.M.B.H.
Altmannsdorferstrasse 142, A—1232 Vienna

Tel; 001-43-222-80190/Fax: 001—43-222-8044846
Tix: 47-134832

BELGIUM

OMRON ELECTERONICS N.V./S.A.
Stationsstraat 24, B—1702 Groot—Bijgaarden
Tel: (02)4662480/Fax: (02)4660687/TIx: 62150

DENMARK

OMRON ELECTRONICS A/S
Odinsvej 15

DK-2600 Glostrup

Tel: 45-43440011/Fax: 45-43440211

FINLAND

OMRON ELECTRONICS OY

Metsanpo jankuja 5

SF-02130 ESPOO

Tel: 001-358—-0-460511/Fax: 001-358-0-460136

FRANCE

OMRON ELECTRONICS S.a.r.l.

19, rue du Bois Galon,

BP 33

94121 Fontenay—Sous—Bois, Cédex

Tel: (1)48761212/Fax: (1)48760930/TIx: 264931

GREECE

KALAMARAKIS & SAPOUNAS, S.A.

10, Great Kydonion Street, GR-111 44 Athens
Tel: (01)2235511.12/Fax: (01)2027500

Tix: 216736

ITALY

OMRON ELECTRONICS S.r.l.
Viale Certosa 49, 20149 Milano
Tel: (02)32681/Fax: (02)325154

NETHERLANDS

OMRON ELECTRONICS B.V. .
Jan Rebelstraat 4, NL-1069 CB, Amsterdam—-Osdorp
Tel: (020)6196363/Fax: (020)6198292

NORWAY

OMRON ELECTRONICS NORWAY A/S
Ole Deviks vei 4

P.O. Box 109 Bryn, N-0611 OSLO 6
Norway

Tel: +47(2)65 75 00/Fax: +47(2)65 83 00

PORTUGAL

OMRON ELECTRONICS LDA.

Edificio OMRON

Rua de Sao Tome, Lote 131

2685 SACAVEM

Tel: 35-1-1-941-7599/Fax: 35—1-1-941-7899

SPAIN

OMRON ELECTRONICS S.A.

c/Arturo Soria 95/99, E-28027 Madrid

Tel: (91)4070211/Fax: 001-34-1-3772269
Tix: 49190 OMRES E
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SWEDEN

OMRON ELECTRONICS A.B.
Musseronvagen 1C, P.O. Box 1223, S—14125 Huddinge
Tel: (08)7460040/Fax: (08)7743095/TIx: 17484

SWITZERLAND

OMRON ELECTRONICS AG

Gewerbestrasse 7, 6330 Cham

Tel: (042)416441/Fax: (042)416445/TIx: 862118
OMRON ELECTRONICS LTD.
1 Apsley Way, Staples Corner, London NW2 7HF
Tel: (81)4504646/Fax: (81)4503186

GERMANY

OMRON ELECTRONICS G.m.b.H.

Oberrather Strasse, 6, D—4000 Dusseldorf 30

Tel: (0211)96580/Fax: (0211)9658107 or (0211)6502149
Tix: 8581890

MIDDLE EAST & AFRICA

BAHRAIN

EBRAHIM AL-SHAKAR & SONS
Manama 304
Tel: 254418/TIx: 8588 ESSCO-BN

KENYA

SWITCHGEAR & CONTROLS, LTD.
P.O. Box 42503, Nairobi
Tel: 540381/Tix: 25522

KUWAIT

AMMAR & PARTNERS ELECTRICAL CO
P.O. Box 1871, 13019 Safat
Tel: 817322/Fax: 4841818/Tix: 44486 APPECO

MOROCCO

MEST COMPOSANTS ELEC.
4, Rue De Provins Casablanca
Tel: 246390/Tix: 26902 MEST M

SAUDI ARABIA

TAYSEER AL SHEIKH CORPN

P.O. Box 19865, Jeddah 21445

Tel: 2-6717285/Fax: 2-6721910
TIx: 606292 TAYSCO SJ

TUNISIA

AXAFRICE
8, Avenue du Quebec, 1001 Tunis
Tel: 1-255938/TIx: 14932

TURKEY

OMRON ELECTRONICS LTD.

Acibadem Caddesi Paimiye Sokak 12,

81020 Kadikoi, Istanbul

Tel: (90)1-326-29-80/1/2/Fax: (90)1-326-29-79

UAE.

DEIRA GENERAL MARKETING
P.O. Box 11370, Dubai
Tel: 224554/Tlx: 48557 DEGAMEM
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