SYSMAC
3G2A5-CT001/012
3G2A6-CTO001

High-speed Counters

OPERATION MANUAL

OMmRonN













No. 6182
OMRON Corporation

Read and Understand this Manual

Please read and understand this manual before using the product. Please consuit 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 fora
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

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

« Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.
« Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
-industry or government regulations.
» Systems, machines, and equipment that could present a risk to life or property.

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

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

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.

Itis 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, 1990

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 notes of particular in-
terest 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
damage to the product.

Note Indicates information of particular interest for efficient and convenient
operation of the product.

1,2, 3... Indicates that the following information will be displayed in list format.

All rights reserved. No part of this publication may be reproduced, stored in a re-
trieval system, or transmitted, in any form, or by any means, mechanical, elec-
tronic, 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-qual-
ity products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Never-
theless, OMRON assumes no responsibility for errors or omissions. Neither is any
liability assumed for damages resulting from the use of the information contained

in this publication.
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Section 1-1

1-1
Features

The CT001s are six-digit BCD (Binary Coded Decimal) High-speed Counters com-
patible with C-Series sensors such as Rotary Encoders. They are capable of
counting clock pulses at speeds of up to 50 kHz. Counters can be used for position
control or high-speed measurement when connected to various sensors.

The CT0O12 is a reversible preset Counter for use with pulse output devices such
as Rotary Encoders. Although its operation is similar to that of the CT001s, it has
several advantages:

eThe CT012 can be used with the Intelligent /O Read/Write Instructions for pro-
gramming.

«Up to 8 coincidence outputs can be set.

e The Counter value can be changed via presets during operation.

o Two types of input signals can be used: phase differential pulse input and pulse
and direction input. Thus, the CT012 is compatible with a wide variety of sen-
Sors.

eThree sets of input and output voltages (5, 12, and 24 VDC) can be used.



TABLE OF CONTENTS

SECTION 1

I-1 Featlres . ..ottt ittt e
1-2 Indicatorsand Components . ................... e
1-3  System Configurations .............coriiiiinrnrinnaenennnnnnns
1-4 PreCaulions . ......vueunreeenereeneenaeeeoaennenennnennnennns
1-5 DIPSwitch Setlings . ... ...t i it
F R I T o

SECTION 2

Operation Structures . ...........ccoinneeeneeeanannnn
2-1 Operating Modes . ......cuomniiin i e
2-2 Counting Speeds with Phase Differential Inputs . ....................
2-3 UpandDownPulses .......c.oimiiiiiinniiie it iieeannnnnnn
24 Pulseand DireCHOM . .. covietttin ittt iii it iae i iinannnnn
2-5 DataTransfers ... .. ...ttt e e

" 26 Coincidence Signals ........ ... i i
2-7 BitNumber Allocations . . ... ...viit it e e e
2-8 DM COdINg .. oottt e e

SECTION 3

Programming Examples ......... ... ... . ... ittt ..

3-1 Cumulative COUREETS . . .. ..ottt ittt ieiean e
3-2 Application Examples ... ... ... e
3-3 Programming Examplesforthe CTO12 . ...........................

Appendices
A Standard Models ...... ...
B Specifications .. ......... ...
L 11T 1 o
Index ...ttt i i i i et e e

Nelio WRULEN Sy

25

29
30
31
32
39
41
43

45
46
49
53

61
63
69

73
75
77

vii



Vi



About this Manual...

High-speed Counter models 3G2A5-CT001 and 3G2A6-CT001 are Special /O Units for the C500 and
C120 series of Programmable Controllers; High-speed Counter model 3G2A5-CT012 is designed for use
with the C1000H and C2000H series of Programmable Controllers. This manual explains the operation and
functions of these Counters. Before incorporating a High-speed Counter in your PC system, familiarize
yourself with both the Counter and this manual.

This manual is organized as follows:
Section 1 introduces the Counters’ components and provides information on the DIP switch(es) and wiring.
Section 2 describes the operation of the Counter and operating modes.

Section 3 gives examples of applications and programming.
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Indicators and Components

1-2
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Section 1-2

The following figure shows the components of the CT001 High-speed Counters.

indicators
lCJ:(F?UINT: Count ir:jt_:licator
i : increment indicator
?t;:h?r‘:gtﬁ\r:iicator DOWN: Decrement indicator o
o panel) PV > SV: Present value > Set Value indicator

PV = SV: Present value = Set Value indicator
PV < SV: Present value < Set Value indicator
+12V: 12 V indicator

Terminal block

Note The CT001s have one DIP switch, located behind the indicator panei. To

gain access to the DIP switch, remove the indicator pane! with a standard
screwdriver.



Indicators and Components

Section 1-2

Front

3G2A5-CT001  [fEg] 3G2A6-CT001

Note Although the 3G2A5-CT001 and 3G2A6-CT001 differ in external appear-
ance, they are operated identically. (The 3G2A6-CT001 is shipped with no
external housing; it is designed to be mounted directly in an I/O Unit.)

In this manual, these models are referred to collectively as CT001s.

Indicators

The following table shows the functions of the indicators on the CT001s.

indicator

Function

COUNT

Lit when count input 1 is OFF.
Unlit when count input 1 is ON.

up

Lit when Counter is incrementing.

DOWN

Lit when Counter is decrementing.

PV> SV

Lit when Present Value is greater than Set Value.

PV =8V

Lit when Present Value equals Set Value.

PV < SV

Lit when Present Value is less than Set Value.

12V

Lit when 12 V power supply for sensor is normal.

Note The initials PV and SV stand for Present Value and Set Vaiue, respec-

tively.
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The following figure shows the components of a CT012 High-speed Counter.

Front
Indicators
0 through 7: External outputs
CNT: Count input indicator
INC: Increment indicator
DEC: Decrement indicator
RST: Reset indicator
PRST: Preset indicator
MOD1: Intelligent /O Read/Write mode
MOD2: Command mode
Input/Output terminal block
For connection with input devices
such as Encoders and output
loads. :
Indicators
The following table shows the functions of the indicators on the CT012.
Indicator Function
o Lit when their corresponding outputs are
0 through 7 External outputs turned ON.
CNT Count input Lit when input A is OFF and unlit when input
Ais ON.
INC Increment Lit when Counter is incrementing.
DEC Decrement Lit when Counter is decrementing.
RST Reset Lit when Counter is reset.
PRST Preset Lit when Counter is preset.
MOD1 intelligent IO Lit when Counter is in Intelligent I/O
Read/Write mode| Read/Write data transfer mode.
MOD?2 Command mode ;:to\(ijvgen Counter is in command data transfer
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1-3

System Configuration
High-speed Counters can perform a variety of functions in the control system. The
following system configuration uses a High-speed Counter to determine whether
the length of a workpiece is acceptable. The workpieces on the conveyer pass a
photoelectric switch, whose output is used to start and stop the counting of pulses
from an Encoder. The puise count is used to determine the length of the
workpiece. This length is checked against the standard, and the work is ejected if

it is out of the acceptable range.

Qutput Unit Counter
\1 /

auu.’
ERERER

P
6

: 4 €500 PC
3 I ..
EIgctromagnejic soleno_id Photoelectric switch Encoder (for
(ejects defective workpieces) (detects measuring
workpieces) conveyer
r movement)
5)
//
,J h
.
Z 7}
Motor Conveyer
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The next system configuration example shows a Counter detecting the position of
a workpiece as it passes on a conveyer. Position is checked by means of the pulse
input from the Encoder, and the required operations are performed on the
workpiece as it passes the various stations.

Qutput Unit  Counter

C500 PC

Process indicators Outputs 0 through 3

Control input IN1

| 4 Inputs A and B

7 7z

Transfer
hand

Photo-
Motor

electric

A“ ) éj Station 2 Station 1 swatch

/ \ ‘ Workpiece|
O

n N

\ Conveyer

NG

AN
Encoder
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This system configuration example shows a Counter being used to measure the
mass of a workpiece. Encoder pulses are counted for a fixed period after the

workpiece has been placed on a scale. The workpiece is weighed only after all
vibration has stopped.

Counter

Workpiece

d H
N 7 s a
FRESREER 5
" TIUAE ¥
ol . X}
AHIRANIRENIORANENDS H
kit
,
et
D
’

C500 PC

E

Proximity switch for
count signal

Other examples and the associated programming are discussed in Section 3 Pro-
gramming Examples.
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14
Pr

n

When mounting or removing a High-speed Counter, first turn OFF the power sup-
plies to both the Counter and the PC.

The High-speed Counter continues to operate even when the operation mode of
the PC is changed from RUN or MONITOR to PROGRAM. If input pulses continue
to be fed to the Counter and the count value falls within the set range, the corre-
sponding output will turn ON. Thus, once the Counter’s coincidence data is set and
its outputs are enabled, the outputs will operate regardless of the PC’s operation
mode.

To adjust the origin and debug a program, first set the coincidence values and en-
able the outputs while in RUN mode, then switch to PROGRAM mode. However,
as a safety precaution, be sure to provide circuitry to shut down equipment, such
as motors, that is connected to the outputs.

if an 1/O bus error occurs when the Counter is connected to a C1000H or C2000H
PC, the PC’s RUN operation will stop and all Output Units will turn OFF. The PC
will then send a hardware reset signal to all the 1/O Units and the Counter will re-
turn to the same status as at initial power application. The Counter will not be reset
if it is mounted on a Remote /0 Rack.

If an 1/O bus error occurs while the Counter is connected to a C500 PC, the
Counter will operate as if switched to PROGRAM mode. Therefore, when using a
C500 PC, turn OFF the outputs via an external circuit or turn OFF the power to the
PC.

All C-series PCs perform a hardware reset during a CPU error.
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DIP Switch in
Set the Counter’s DIP switch(es) before operation. Depending on the Counter
model, the DIP switch(es) are used to determine count input mode, response fre-
quency, sensor output, reset/preset mode, reset/preset conditions, and data trans-

fer mode.

10
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CT001 DIP Switch
Settings

The DIP switch is located behind the indicator panel. To gain access to the DIP
switch, remove the indicator panel with a standard screwdriver.

Pin Settings and Functions

e Count input mode

ON
EEBEEE

1 2 3 4 5 6

ONY
=111 §°).
1 2 3 4 5 6

ON
=1-1"] }-1"
1 2 3 4 5 6

Command input mode 1:

In this mode, the Counter counts each leading edge of count input 1. The pro-
gram specifies increment (UP), or decrement (DOWN). The signal of count
input 2 is ignored.

Command input mode 2:

In this mode, the Counter counts each leading edge of count input 1; count in-
put 2 specifies UP or DOWN operation. The Counter increments when the input
level of count input 2 is high, and decrements when count input 2 is low.

Phase differential input mode:

In this mode, the Counter increments or decrements depending on the phase
difference between count inputs 1 and 2. When count input 1 precedes count
input 2 by 90° at the leading edge of count input 1, the UP operation is specified
at the trailing edge of count input 1. When count input 1 follows count input 2 by
90° at the leading edge of count input 1, the DOWN operation is specified.

e Response frequency

Response frequency 30 Hz (with contact input):

Use only with command input mode 1; sets response frequency of count
input 1 to 30 Hz.

Response frequency 50 kHz (with solid state input):

Usable with all count input modes; sets response frequency of both count
input 1 and count input 2 to 50 kHz.

e Sensor output type

8

Set to OFF when a PNP-type output sensor is connected to input 1; other-
wise, set to ON.

Set to OFF when a PNP-type output sensor is connected to input 2; other-
wise, set to ON.

Note To ensure correct operation, confirm all seftings.

11
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CT012 Dip Switch Settings

Switches Pin Settings and Functions

Count input mode

SW2
ON Phase differential input mode:
n H E E Determines increment/decrement operation
1 2 3 4 according to phase difference between A and
SW2

Pulse and direction input mode:

ON
E E E E Determines increment/decrement operation
1 2 3 4 via INC/DEC signal at Encoder input B.

Response frequency

SWi1
ON 30 Hz max. (contact input):
SW1 I . E . Use only with pulse and direction input mode.
o 1 2 3 4 Sets Encoder input A frequency to 30 Hz (max).
EESENNER
1 2 3 4 5 6 7 8 SW1

50 kHz max. (no-contact mode):

ON
l l H . Use with either input mode. Sets maximum
1 2 3 4 frequency for both Encoder inputs to 50 kHz

(80 kHz for phase differential input mode).

Counter reset/preset mode

ONE ! E E H E E E (via external control signal(s))
1 2 3 4 5 6 -7 8 SWi

Preset mode:

ON
l H l I Preset data is ‘000000’ upon initial power appli-
1 2 3 4 cation. A preset sets the counter to the preset
value sent by the PC.
SWi1
ON Reset mode:
l E l l A reset sets the counter to ‘000000'.
1 2 3 4

Counter reset/preset conditions
(relationship between EXT and Z phase signals)

SwWi SW2 _
ON Counter reset/preset mode 1:
E E E E E Counter is reset/preset when EXT and Z ‘
1 5 6 7 8 phase signals are ON simultaneously (logi- .- .
T cal AND).
SWi1 sSw2

Counter reset/preset mode 2:

ON
-1
1 5 6

~ O

E Counter is reset/preset when EXT signal and
8 first Z phase pulse are ON simultaneously
(logical AND).

12
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Switches Pin Settings and Functions
Swi Swz
ON Counter reset/preset mode 3:
H E E E H Counter is reset/preset when EXT signal
1 5 6 7 8 (latched) and the first Z phase pulse are ON
simultaneously (logical AND).
SW1 Sw2
ON Counter reset/preset mode 4:
E E E E E Counter is reset/preset via EXT signal only.
1 5 6 7 8
SW1

EXT control
signal

~
~—

Pulse input Z —|—|

Mode 1

L L

Mode 2

&~
~

-~
e

UL
i

Mode 3

Mode 4

o~
™

Data transfer mode

Swi

ON
iy
1 2 3 4

SW1

"HNNE
1 2 3 4

Mcde 1: Intelligent I/O Read/Write mode

Use when Counter is mounted on a PC or
Expansion 1/O Rack; blocks of data are
transferred via Intelligent /O Read/Write.

Mode 2: Command mode

Use only when Counter is mounted on a
Remote I/O Rack; commands are transferred

via MOV.

Note To ensure correct operation, confirm all settings.

13
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1-6
Wiring

This section explains how to wire inputs to the Counter’s terminal block. For the
Counter’s signal and power leads, use twisted pair shielded cable. Avoid running
signal and power supply leads in the vicinity of other high voltage lines.

14



. Wiring Section 1-6

1-6-1

Terminal Blocks
The Counters have a terminal block connector for wiring to devices such as En-

coders. The following is a block diagram for the CT001s:

UP indicator P4
12y COUNT Counter preset
indicatoly pOWN indicator #” Proset data
12V I | I RV
Count input 1 > =1 = g
e - € - €
0 v 3 (31 3 S 1]
g £ =8 [ ) 85—
o 12V £ = f=Jat i3
= 3 28 s
Count input 2 2 | O
oV ‘ Carry
Commandinput 1 _g=g_{ & 2222?0 022000
Command input 2 _ g™ g = 9
Phase differential input _§=g5— & Flag reset
' — c
30 H2/50 kH -
£ o on | [999959] 99909
5 check | flag a8 E
Reset input + O o T ?__Flag reset 5 ©
i 3 Reset v = 2
Reset input — O > o = @ =
[} =3 =4 w
f Up/Down ‘_—% % /1/ &
Counter gate o) &) &)
= O <<
3 =
Q <<
£ = o
w
L %]
[72]
Set Value preset
N 5
5 s 2.
-3 @ >2
> output O—f 3 g— c 32
Q o Set
2 -_]__ Ci_ Value
=
ov¢ o AND -—l
<
- . L
Cmncxdence()._\1 -
pu § —
output 8 AND Memory —
oV § ? E___Coincidence reset
o @ .
Cutput enable
Coincidence
output
12VDC —w 12V
oV < Power Supply

15
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16

The following diagram shows terminal block allocations for the CT001s.

External connections

0o ® ik 12V
d } 1 ® > Encoder input A
2 © < oV
3 @
|| l Ia @ . Encoder input B
5 @ ¢
_[:66 6§ © = J Reset input
T 7 ® o—
N o Present Value >
7 O, 8 ®
Power supply 1 ] Set Value output
for load 7 L)
Power supply > O 0 G 1
for load > 1 @ Coincid
5 2 @ OSIISL?‘II ence
Power supply
for load > t(@D 13 @ 2 I
® 11 @ o)
05 A 24 VDG 210% | |H>—&
> 16 @

Count input signal

L i <+~ 03 - < 12V

oV

f

¥

U

Lo

[}

]

1

Y

N

0
-l ==

Note Because a High-speed Counter operates at a speed of 50,000 counts per
second, avoid connecting loads and wiring that may generate noise at the
coincidence output terminals.

Terminal block allocations for the CT012 are similar. They are listed in the follow-
ing table.



Wiring Section 1-6
Row A Pin no. Row B
Encoder input A: 12 VDC 0 Encoder input A: 24 VDC
Encoder input A: 0 V 1 Encoder input A: 5 VDC
Encoder input B: 12 VDC 2 Encoder input B: 24 VDC
Encoder input B: 0 V 3 Encoder input B: 5 VDC
Pulse input Z; 12 VDC 4 Pulse input Z: 24 VDC
Pulse input Z: 0 V 5 Pulse input Z: 5 VDC
External control input 12/24 VDC 6 External control input 12/24 VDC
External control input OV 7 External control input 5 VDC
8
External output O 9 External outputs 0 through 3, COM: 0 V
External output 1 10 External outputs O through 3, COM: 0 V
External output 2 11 External outputs O through 3, COM: 0 V
External output 3 12 External outputs 0 through 3, COM: 0V
External outputs O through 3 .
Power Supply: 5 to 24 VDG 13 External outputs 0 through 3, COM: 0 V
External output 4 14 External outputs 4 through 7, COM: 0 V
External output 5 15 External outputs 4 through 7, COM: 0 V
External output 6 16 External outputs 4 through 7, COM: 0 V
External output 7 17 External outputs 4 through 7, COM: 0 V
External outputs 4 through 7 .
Power Supply: 5 to 24 VDC 18 External outputs 4 through 7, COM: 0 V
Note The power supply terminals to be wired for Encoder inputs A, B, and Pulse
input Z differ depending on whether the supply voltage is 5, 12, or 24
VDC. The supply terminals to be wired for the External control input differ
depending on whether the supply voltage is 5 or 12/24 VDC. When wir-
ing, be sure that terminal connections are correct.
External outputs 0 through 3 and 4 through 7 are supplied via separate 5 to 24
VDC and COM (0 V) external power supply inputs. These two sets of power sup-
ply inputs are not internally connected.
Reversing the 5 to 24 VDC and COM (0V) terminals will cause the internal fuse to
blow, disabling the Unit. Never reverse the connections, as this internal fuse is not
user-replaceable.
When wiring Encoder inputs A and B, take the following precautions to minimize
the effects of electrical noise:
1, 2, 3...

1. Use twisted pair shielded cable for wiring Encoder inputs A and B; connect
the shield to ground.

2. Keep the leads of Encoder inputs A and B as short as possible and avoid run-
ning them in the vicinity of electrical noise sources such as high voltage
power lines.

3. Ifpossible, use a stable power supply, separate from other input/output power
supplies, for the Encoder.

17
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Circuit Wiring Examples
This section illustrates possible wiring examples with Encoders. The following ex-
ample shows the wiring for an Encoder with A, B, and Z phase outputs.

Example 1: 24 VDC open
collector Encoder

®

24 VDC 24 VDC
Power
Supply oV Po»ler Surply
o0—O0—
Shielded twisted pair cable S -
input A R '-“
‘.
3
t
; * M 1A -
N —
t o
]
3
]
Input B :
'
]
]
i ¥ ' i}
1 —
Y
’ O
]
]
]
]
[
Input Z !
i * Iz
—
L . A
Mememeeoooe- 1 E

High-speed Counter ‘ Encoder

18
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Example 2: 12 VDC voltage
output (sink load) Encoder

12 VDC 12VDC
Power

Supply oV

ower Supply

©

Qe

el
A4
Shielded twisted pair cable ——-—(‘)—
1
.
t
L]
1
' Ia
] B ]
1 )
s A
1]
1]
T 1
1
1
1)
]
[ 4
i
]
' Is
' ———
1 )
] ] ] ]
L} ] ] 1
) ] ¥ ]
] ] ] 1
[ ] ] [} ]
] ] 1 ]
Input Z ' S
; iz
T —_
Ve LI )
R l E

= High-speed Counter Encoder

Note High-speed Counter input is OFF when Encoder output is “H” and ON
when Encoder output is “L.”

19
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Example 3: 5 VDC voltage
output (source load)

Encoder

20

5VDC 5VDC
Power
Supply oV L 2

J\ n Y
Shieided twisted pair cable v:

High-speed Counter Encoder

Note Be sure the ON voltage is sufficient.
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External Control Input Wiring

®

High-speed Counter

12to 24 121024 VDC
VDC Power
Supply ov
12/24 V
‘\
: Filter
h (o] V’\
¥ W
Twisted pair cable

O]

Sensor
output

Sensor

21
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External Output Wiring
The following diagram shows the wiring when outputs 0 through 3 are connected
to relays, and outputs 4 through 7 are connected to TTL devices.

High-speed Counter

51024 VDC
\/ @ 5to 24 VDC

Output 0 f'\ 5to 24 VDC

Relay ® P
—/ o) Supply

oV
Output 1 Output 1

Output 0
V

\Y

\®;

aaA

:‘g
2
o Switching capacity
.g Output 2’ X Output 2 el depends upon the
a Y ela ® | voltage. Refer to Ap-
pendix B Specifica-
tions.
_;_N_ Output 3 Output 3
Variable
Fuse COM resistors
SA(OV)
O~-O ?
@ 5VDC 5VDC
5,12, 24 VDC I Power
l O~ —-{ OV Supply

Output 4
p B Output4

A

N

Output 5 ’“’V\"l
o > P Outputs
.“é‘
2
S
4 r-’l-. Output 6 Ml
>
a —q O > B Output6
Output 7
‘ ' I Fo! l > fB Output 7
Puli-up resistors
Fuse COM (4.7 k) Buffers
05A(0V)
O~-0O O

Output voltages for Outputs 0 through 7
Output ON Low
Output OFF | High
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High-speed Counter
OV Extemal
510 24 VDC | i

Qutput 0
£

A"

Rela ov Output load
Power

@ E2 Supply

A
!

Output 1

A

(3

Rela

t

.‘f:.'..;
e
5
o Output 2
= o I o @ ®
FN— Output 3
C Rela

¥

Fuse COM
05A (0 V)J\

O—~-0O O

alalWa

Note Make sure that the external Power Supply voltage is not less than the out-
put load Power Supply voltage; otherwise errors may occur.
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Operating Modes

Section 2-1

2-1-1

CT001 Operating Modes

Command Input Mode 1

26

The CT001 and CT012 Counters can be operated in several modes. This section
describes these modes as well as the counting speed characteristics of the Count-
ers.

The Counters can be incremented or decremented between 000000 and 999999.
Within this range, 500000 through 999999 are treated as negative values. The
CTO001s have three input modes: command input mode 1, command input mode 2,
and phase differential input mode. The CT012 has two input modes: phase differ-
ential input mode, and pulse and direction input mode. All input modes include a
reset input. Set the DIP switch to select the desired mode.

The Present Value of a CT001 Counter is continually compared to a single Preset
Value. The appropriate signal lights to indicate whether the Present Value is
greater than, equal to, or less than the Preset Value.

The CT012 Counter compares the Present Value fo a maximum of 8 preset coinci-
dence ranges. When the Counter value is within one of these ranges, specified
outputs are turned ON. The same output may be specified for one or more over-
lapping ranges, in which case the output will be turned ON whenever the Counter
value is within one or more of the ranges. The ranges specified for the CT012
must be between 000000 and 999999. -

The three input modes of the CT001s are explained below.

There are two count inputs and a reset input on the terminal block. Count input 1
can be connected to solid-state or contact inputs; count input 2 can be connected
only to solid-state inputs. If the control system requires very high counting speeds,
note that solid-state inputs can be counted at speeds of up to 50,000 Hz. When
input 1 is connected to a contact input this speed is reduced to @ maximum of 30
Hz. Set the DIP switch accordingly.

When in command input mode 1, the Counter counts each leading edge of count
input 1. The program specifies either UP or DOWN counting. The signal from input
2 is ignored.

Command input mode 1

Count input 1

UP/DOWN count
command
(program)

Present Value

Initial cindiﬁon setting (by program)

000000 X 999999X 999098X 999997X 999998X 999999 X 000000X 000001X 000002% 000003

Up —‘!— Down =|| Up

v



Operating Modes Section 2-1

Command Input Mode 2
When in command input mode 2, the Counter counts each leading edge of count

input 1; count input 2 specifies either UP or DOWN. The count is incremented
when count input 2 is ON, and decremented when count input 2 is OFF.

Command input mode 2
Initial cindition setting (by program)

Countinput 1

Count input 2
(UP/DOWN
count command)

N

Present Value 000000 X 999999 X 999998X_999997X 999908 X 999999 X 000000K 000001X 000002X 000003

N

Down U o
—l p

CTO001 Phase Differential

Input Mode
In this mode, the difference in phase between count inputs 1 and 2 determines

whether the count will be incremented or decremented. When the leading edge of
count input 1 precedes count input 2 by 90° (1/4 T), the UP operation is specified
at the trailing edge of count input 1. When count input 1 foliows count input 2 by '
90°, the DOWN operation is specified at the leading edge of count input 1.

Permissible phase difference error range is +45°.

Phase differential input mode

initial condition setting (by program)

!

Count input 1

Countinput 2

A
Present Value 000000 X 000001

Up - =t Down

2—-1-2

CT012 Operating Modes
The CT012 Counters have two input modes: phase differential input mode and
pulse and direction input mode. Use DIP switch 2 on the Counter’s back panel to
select the mode.

CT012 Phase Differential

Input Mode
in this mode, the difference in phase between count inputs 1 and 2 determines
whether the count will be incremented or decremented. When the leading edge of
count input 1 precedes count input 2 by 90° (1/4 T), the UP operation is specified

27



Operating Modes Section 2-1

at the trailing edge of count input 1. When count input follows count input 2 by 90°,
the DOWN operation is specified at the leading edge of count input 1.

Permissible phase difference error range is +45°.

Phase differential input mode

cemaeeens | L LML ML
HpH HplighipHpHpHyl

- em e e W
- e o
- - - - -
P

Encoder input 2

Present Value Ox 1 2 3 X 4 X 3 2 1 0 X 1 2 3

Initial setting

Increment Decrement Increment

\i

Pulse and Direction Input

Mode
The pulse and direction input increments or decrements the Counter according to
the ON/OFF status of input 2 at the leading edge of the input 1 signal. The
Counter will decrement if input 2 is registering the OFF signal, and increment if
input 2 is registering the ON signal.

et | | L] LT L LTI L

1 1 T 1
[} l ) ¥ 1 1 1 1
{ : : t i I T ™ ON
1 1 ' 1 ' ' ! !
Encoder input 2 ! . 2 . ' ! ! r OFF
] 1 L 1 ' ! i '
] ) ' ] § ! 1 '
i 1 1 1 i 1 i 1
L] ] ] 1 H ) 1 1
J i U 1 1 1 1 U
Present Value 10 ° X 8 X ’ X é X ’ X s X ° X 0
Initial setting Decrement J Increment
> -5

L



Counting Speeds with Phase Differential Inputs Section 2-2

2—2
ntin with

Phase Differential Inputs
Both the CT001 and CT012 Counters have a phase differential input mode, in
which the phase difference of the inputs determines whether the count will be in-
cremented or decremented. The maximum pulse frequency possible for phase
differential inputs is determined by the specifications of the Incremental Encoder
connected to the Counter. The following example shows calculations for a CT012
connected to an Incremental Encoder with a resolution of 500 pulses/revolution.
Direction of rotation is as viewed from the end of the Encoder shaft.

Counterclockwise Rotation

" sbo

———p CCW direction

ON
Input A

OFF

[}
—»! @— 1/4T+1/8 T (90° +45°)

ON I
Input B l l'_
OFF

Clockwise Rotation

I‘_ ~———p CW direction
T =3 ‘
(360°)
ON
Input A l '_
OFF
L]
]
ON '
]
Input B .
OF Fremmed—

=8 E— /4 T11/8 T(90° £45°)

Since the output phase difference is 90° +45°, the minimum phase difference the
Encoder is capable of producing is 90° — 45° = 45°. Because the CT012 requires a
phase difference of at least 3 microseconds, 3 microseconds must be equal to or
less than 45°/360°. The period, T, must therefore be at least 24 microseconds; this
represents a maximum frequency (1/T) of 41.7 kHz, or approximately 83 rps at the
Encoder’s resolution of 500 pulses per revolution (41700+500=83.4). This is the
maximum frequency at which this Encoder can be used with the CT012.

Note The minimum pulse width must be considered when using the reset input
Z. With the CT012, the puise width of this input must be 8 microseconds
or greater, and the return frequency, allowing for software processing
time, must be 10 kHz or less.
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Up and Down Pulses

Section 2-3

2-3
Up.and Down Pulses

30

With separate up and down pulse inputs (command input mode 2 of the CT001),
the Counter value is incremented or decremented on the rising edge of the appro-
priate input. Here, sensors could replace the Encoders to provide inputs A and B.
The Counter can be reset by connecting the reset input Z to a sensor or switch.

Encoder or sensor Counter

—-_ increment pulse
#: O inputA

Encoder or sensor Decrement pulse

{ - Reset input

Sensor or switch

o InputB

O |InputZ




Pulse and Direction

Section 2-4

2—4
Pulse and Direction

With pulse and direction inputs, the Counter value is incremented or decremented
on the leading edge of the pulse input. When the direction input is ON, the Counter
value is incremented; when the direction input is OFF, the Counter value is decre-
mented. The direction input should be switched between ON and OFF only when
the pulse input is OFF. The Counter can be reset by connecting reset input Zto a

sensor or switch.

Encoder or sensor

Pulse Input

Counter

O InputA

/ Direction input
o °

T Reset input

o nputB

O InputZ

DC power source

Sensor or switch

31
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Section 2-5

2-5
Data Transfers

2-5-1

The Present Value of a Counter, and range limit settings of the CT012, can be
changed using data transfers from a PC. Data to be transferred must be prepared
in the appropriate form in the PC data area. Data transfer specifications are de-
scribed in Section 2-5-2 Data Transfer Modes. This section describes data trans-

fer timing in relation to PC scan time.

Timing of Data Transfers

The following diagram shows the timing and relative duration of the operations

performed during scan time:

Initial processing Servicing 110
on power Common processes peripheral Instruction execution refresh
application devices
»} >
C PC scan time )
Iinput and output data is transferred during the PC’s I/O refresh cycle. This means -
that the PC’s acknowledgment of Counter's status, and the Counter’s acknowledg-
ment of PC commands, are delayed until the next /O refresh cycle. This is illus-
trated below.
—+— Scan time '—"— Scan ﬁme—+ Scan time —-I— Scan time'—il— Scan time—+—
oo ™ ¥ ~
h h h I/ sh
'
/ :
vl ]
- ’/ ]
START and !
other outputs ’ "
PC )4
Counting flag
and other inputs
7
START and
other inputs
Counter

Counting flag
and other outputs
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Data transfer is related to scan time as shown in the following diagram:

Data transfer
PC

Transfer com-

pleted flag

Internal

processing

Data transfer Data transfer

Counter acknowl- acknowl-

Transfer com- edged edged

pleted flag

2-5-2
Data Transfer Modes

The CT012 has two data transfer modes. Mode1 is Inteliigent /0O Read/Write
mode, in which blocks of data are transferred via Intelligent I/O Read/Write. Mode
2 is command mode, in which commands are transferred via MOV. Data transter
can be in either direction between the PC and Counter. Set the DIP switch to se-
lect the desired mode. Mode 1 is for use when the Counter is mounted on a PC or
Expansion /O Rack. Mode 2 is for use when the Counter is mounted on a Remote

110 Rack.

Mode 1 of the CT012 is similar to CT001 operation.

The following table shows bit allocations.
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Data Transfers Section 2-5
CT001 Bit Number
Allocations
Vo
ouT IN
word n word n+1 word n+2 word n+3
0 Present Value Preset Preset data 1 000000 reset PV data 1
1 Set Value Preset Preset data 2 999999 reset PV data 2
2 Count Gate Prosetdatad | <0 [Pvssv Pvaaad | < 1°
3 Increment/Decrement Preset data 8 PV =38V PV data 8
4 000000 Reset Preset data 1 PV <S8V PV data 1
5 999999 Reset Preset data 2 « 163 Normally ON PV data 2 105
bit 6 Coincidence Reset Preset data 4 Normally ON PV data 4
7 Qutput Enable Preset data 8 Normally ON PV data 8
8 Preset data 1 Preset data 1 PV data 1 PV data 1
9 Preset data 2 Preset data 2 PV data 2 PV data 2
10 Preset data 4 X 10° Preset data 4 x 10 PV data 4 x 10° PV data 4 x 10¢
11 Preset data 8 Preset data 8 PV data 8 PV data 8
12 Preset data 1 Preset data 1 PV data 1 PV data 1
13 Preset data 2 Preset data 2 PV data 2 PV data 2
14 Preset data 4 x 10 Preset data 4 x 108 PV data 4 x 10 PV data 4 x 10°
15 Preset data 8 Preset data 8 PV data 8 PV data 8

Note PV and SV stand for Present Value and Set Value, respectively.

PC —> Counter Unit

These bits function as shown in the following table.

Bit

Function

Present Value Preset

Presets the counter to the value specified in the preset data.

Set Value Preset

Presets the preset data in the Set Value memory.

Count Gate

Controls the Counter’s start and stop operations. ON starts the Counter; OFF stops it.

Increment/Decrement

In command input mode 1, the Counter’s increment and decrement functions receive
instructions from the PC program.

000000 Reset

Resets the Counter to 000000 from 999999.

999999 Reset

Resets the Counter to 999999 from 000000.

Coincidence Reset

Resets the Counter’s Present Value = Set Value signal

Output Enable

Enables external output signals.
(Coincidence signal and Present Value > Set Value signal). When power source is ON,
output is blocked, thus both contact output and transistor output are OFF.

Preset data 10s through 100

This is preset data for either the Counter (Present Value) or the Set Value memory. The
data range is 000000 through 999999. When the power is applied, it is initialized to
000000.

34
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Counter Unit — PC

Bit

Function

000000 Resest

Using the increment instruction, this turns ON as the Counter's Present Value
changes from 999999 to 000000. It is turned OFF by the 000000 reset or by an
external reset instruction.

999999 Reset

Using the decrement instruction, this turns ON as the Counter’s Present Value
changes from 000000 to 999999. It is turned OFF by the 999999 reset or by an
external reset instruction.

Present Value >
Set Value

Turns ON when the Counter's Present Value is greater than the Set Value.

Present Value =
Set Value

Turns ON when the Counter's Present Value equals the Set Value. It is turned
OFF by the coincidence reset or an external reset signal. Although the values
still coincide once it is reset, this bit will not turn on again until the next in-
stance of Present Value = Set Value.

Present Value <
Set Value

This turns on when the Counter's Present Value is smaller than the Set Value.

Present Value
Data

This is the Counter’s Present Value (000000 through 999999).

Note

1. When power is applied, all bits are OFF.

2. When an external reset is received, UP, DOWN, Present Value = Set
Value, and Present Value Data are all reset.

3. When the preset data resets binary data, normal operations are not han-
dled. Preset the BCD data.

4. Present Value preset and Set Value preset require that the coincidence
reset be ON.

5. When the Counter is mounted on a Remote I/O Terminal, the ON/OFF

CT012 Bit Number
Allocations

signals of the various preset and reset outputs will be delayed at least 20

ms.

When writing programs to be transferred from the PC to the Counter, use the fol-
lowing format:

Start
——f—— 1 WRIT(87)
#0037
XXXX
AAA

E
O"Flag
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In this program, #0037 indicates the number of words to be sent to the Counter
Unit. XXXX indicates the first address of PC data that will be sent. AAA indicates
the OUT word where the Counter is mounted. The EQ flag will turn ON when the
write command has been completed.

Writing data to the Counter does not set the Counter’'s Present Value unless the
proper commands are used. The Present Value of the Counter can be set three
ways: Clear, Preset 1, and Preset 2. When an OUT is sent to the appropriate bit,
the bit's value is set to 1. Bits are allocated as follows: Input the three digit word
where the Counter is mounted, followed by bit 03 (clear), bit 04 (Preset 1), or bit
05 (Preset 2). If a bit is left high, with a 1 value, the Counter will remain in a reset/
preset state.

When sending information from the Counter to the PC, the same programming

applies.
Start
¢——]|—— READ(88)
#0006
AAA+1
oo

EQ Flag

In this program, #0006 indicates the number of words to be read by the PC.
AAA + 1 indicates that 1 should be added to the word where the Counter is
mounted. (JCJ100 indicates the first location in the PC where data should be
sent. The EQ flag turns ON when the READ command has been completed.

In data transter mode 1, the Counter’s status is not updated until an Intelligent I/O
Read (READ(88)) has been executed. in order to obtain the most current status,
execute READ(88) two consecutive times, and use the data obtained from the
second READ(88).

Data transfer mode 2 is command data transfer mode. This mode can be used
only when the Counter is mounted on a Remote I/O Rack. As with mode 1, data
can be sent to the PC from the Counter, or vice versa. The following six diagrams
show word and bit allocation in this mode.
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1) Clear Command

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wordn [0JoJoJoJoJoJoJoJo[1JoJoJoJo[o]a]
e Sets Counter’s Present Value to 0. 0 | Outputs disabled
e Coincidence output status changes accordingly. Output enable
1 | flags unaffected

2) Preset Command

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O
Wordn foJoJoJoJoJoJoJoJoJ1]J1TJoJoJo|[b]al]l

0 | Qutputs disabled

e Sets Counter's Present Value to the value specified Output enable
via “Preset Data Set”. T | flags unaffected
e Coincidence output status changes accordingly.
0 | Preset1
1 | Preset2
3) Preset Data Set Command
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Wordn [d [d ] d ] d]d]d]dld]o]JoJi1]1][1][b]a]a]
N / /N _/

Data area {2 BCD digits)
[ Upperdigit | Lower digit
(Digits 2, 4, 6) _ (Digits 1, 3, 5)

| 00 | Digits 1, 2 data
01 | Digits 3, 4 data

10 | Digits 5, 6 data

e Sets data* for 2 presets in Counter. 11 | Invalid command

e Output enable flags are not affected.

0 | Preset 1
*This data is retained by Counter only while power is being applied. 1 |Preset2
4) Coincidence Data Set Command
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wordn [d [ dJd]d]Jdld]d]d]Jt]Jo]Je[c]c[b]alal]

\ + / N/ \_'_/
Data area (2 BCD digits) 00 | Digits 1, 2 data
| Upperdigit | Lowerdigit | 01 | Digits 3, 4 data
(Digits 2, 4, 6)  (Digits 1, 3,5) 10 | Digits 5, 6 data
OR 11" | Output enable flags
Output Enable Flags *When bits 0 and 1 are
Sutpgt [7Te6[s5[4]3 2710 setto “11”, set bits 2
umber oy
Set each bit to "0” or “1” through 5 to "0",

0 Output disable 0 | Coincidence data min. value

1 Output enable ‘ 1 | Coincidence data max. value
000 Output 0 coincidence data
e Sets coincidence data ranges for coincidence outputs. oot Output 1 coincidence data
e Enables/disables external outputs. through thf°l{gh
110 Output 6 coincidence data
111 Output 7 coincidence data
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(5) Data Request Command

15 14 13 12 11 10 9 8 7 6 5 4 3 2 A1

Wordn fo]Jo]JoJoJoJoJolo]J1]1]JojojoJo]al]l
A
00 | Digits 1, 2 data

it

e When reading Counter’s Present Value, reads digits 1

and 2 first. —
e Coincidence status is determined by comparison of the 01 | Digits 3, 4 data
Present Value with the coincidence data, regardiess of the 10 | Digits 5, 6 data

output enable status.
11 | Read coincidence
status

(6) Version Read Command

15 14 18 12 11 10 9 8 7 6 5 4 3 2 1 0
Wodn [O0Jofo]Jo]Jo|o]J]ofofJo]JoJo]JoJojJo|o]ol]

* Reads the version number of the High-speed Counter’s system ROM.

High-speed Counter to PC _
The response to the command written to word n appears at word n+1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word n+1 l ‘
N 7\ /
Response to command written Command written to word n.
to word n. If the command sent disagrees with
the data returned, send the com-
mand again.
Data Read

(Present Value: 2 BCD digits)

[ Upperdigt |  Lowerdigt |
(Digits 2, 4, 6) (Digits 1, 3, 5)

Data Read
(Coincidence status)

Qutput
ot [7T6]5]4]8]2]1]0]

Bit status

0 | Present Value is outside of coincidence data range |
1 | Present Value is within coincidence data range

Version Read (2 BCD digits)

| | |
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2—6
Coincidence Signals

CTO001 Coincidence

Signals
The coincidence signal turns ON when the Present Value of the Counter coincides
with the Set Value. This signal remains ON until the coincidence reset signal or
external reset signal is turned ON. The outputs will remain OFF, regardless of co-
incidence status, if the output enable flags have not been set. Enable the outputs
as required via the user program.

The following diagram shows an example of how coincidence signals operate.

Present / /”
goont 000519 X 000520 X 000521 000522) 000523 001120 001121 X 001122 a\ 001123 X 001124

Set Val
(proset data) 000522 X 001123 001123

Coincidence

Coincidence
(external output)

Output enable

Coincidence reset
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CT012 Coincidence

Signals
The CT012 differs from the CT001 in that the CT012 has eight output signals. A
PC can be used to set two coincidence values for each of these outputs. The val-
ues set from the PC consist of a minimum and maximum value. When the counter
value is within this range, the coincidence output will go ON. The outputs will re-
main OFF, regardless of coincidence status, if the output enable flags have not
been set. Enable the outputs as required via the user program.

Example coincidence ranges for outputs are shown in the following diagram.

500000 600000 700000 800000 900000 0 100000 200000 300000 400000 499999

| | | | | | | | | | | Coincidence data
Counter value i 1 i I { $ { I 1 T 1
ON )
Output 0 I Min. 600000
OFF Max. 850000
Min. 800000
Qutput 1 I Max. 100000
Example of multiple
Output 2 l settings (see note 1).
Output 7 I Example of an out-

put being disabled
when output en-

Output enable flag able flag is OFF

for Output 7 {see note 2).
Min. 850000

Qutput 6 Max. 499999

Note 1. Coincidence data is changed during periods ‘a’ and ‘b’ via the user pro-
gram.

2. Al output enable flags (0 through 7) are reset (turned OFF) when power
is applied. Enable the outputs as required via the user program.
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2—7

Bit_Number Allocations
The CT001s can have eight set count values. The CT012 can have eight preset
coincidence ranges. These bits are allocated as described beiow. Assignments are
the same regardless of the mode.

CT001 Bit Number
Allocations

10
ouT IN
word n word n+1 word n+2 word n+3
0 | Present Value Preset | Preset data 1 000000 reset PV data 1
1 Set Value Preset Preset data 2 < 102 999999 reset PV data 2 < 102
2 | Count Gate Preset data 4 PV > SV PV data 4
3 | Increment/Decrement | Preset data 8 PV =SV PV data 8
4 | 000000 Reset Preset data 1 PV <S8V PV data 1
5 | 999999 Reset ‘Preset data 2 108 Normally ON PV data 2 < 103
6 | Coincidence Reset Preset data 4 Normally ON PV data 4
bit 7 | Output Enable Preset data 8 Normally ON PV data 8
8 | Presetdata 1 Preset data 1 PV data 1 PV data 1
9 | Presetdata?2 Preset data 2 PV data2 PV data 2
10 | Presetdata 4 X100 Preset data 4 x 10¢ PV data 4 x 107 PV data 4 x 1o
11 | Presetdata 8 Preset data 8 PV data 8 PV data 8
12 | Preset data 1 Preset data 1 PV data 1 PV data 1
13 | Preset data 2 Preset data 2 PV data 2 PV data 2
14 | Presetdata 4 1o Preset data 4 x 100 PV data 4 x 10 PV data 4 x 1o
15 | Preset data 8 Preset data 8 PV data 8 PV data 8

Note PV and SV stand for Present Value and Set Value, respectively.

CTO012 Bit Number

Allocations
The CT012 has two data transfer modes: Intelligent 110 Read/Write mode (mode 1)
and command mode (mode 2). Mode 1 of the CT012 is similar to CT001 operation.
In mode 1, word n and word n+1 bits 0 through 2 are used by the PC and Counter
for communication purposes. Using these bits as work bits may cause a malfunc-
tion. Use the following table to set the relays.
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Bit Number Allocations ' Section 2-7 (

1o
ouT
word n
Command Mode .
— intelligent /O
Clear Preset Preset Data Set g:;r;cgieetnce Data Request | Version Read | F/W Mode
00| a | O/P enable| a |O/P enable | a | Digit a g),/f‘j’tﬂalQS/ a | Digitstatus | O (PC Busy)
ot o b |Preset 1/2 | a | selection {4 ﬁg SEIeCTg |selection  [Tg (PC WR End)
02| 0 0 b |Preset1/2 | b| Min/Max |0 0 (PC RD End)
03| 0 0 1 ¢ | Output 0 0 Clear
04| 0 (0] 1 c| 07 o] 0
Command | _| Command || L © 1 selection |—| Command |— Proset |
05| 0 1 1 |Command | ¢ 0 0 Preset 2
. 106] 1 1 0 0 1 0
bit el —— — Command — — ;
07| 0 0 0 1 1 0 |
Command
08} 0 0 d d 0 0
09| 0 0 d d 0 0
10] 0 0 d d 0 0
11] 0 0 d d 0 0
—— — Data Area —{ Data Area p— s
12| 0 0 d d 0 0
131 0 0 d d 0 0
14| 0 0 d d 0 0
15] 0 0 d d 0 0 |
1o
IN
word n+1
Command mode| | oligent 1/0
Data Read R/W Mode
(
00|  |Output enable] (CNT Busy) |
0t After 2 (CNT RD End)
er
02 command | (CNT WR End)
03 has been
success-
04 fully sent,
05 it reap-
06 pears here.
bit o7
08| d
09| d
10| d
11| d | Response
(Data
12{ d Requested)
13} d
14} d
15] d
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2-8
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Section 2-8

The DM area contains parameters that are to be set into the Counter. These pa-
rameters include the operating mode and output range limits. The following figures
show the DM coding for the CT012 Counter.

Mode 1: Intelligent I/O
Read/Write Mode

Data area for Write instruction (WRIT 87).

initial setting: Set output enable flags to ‘0" as
counter has not been initialized.

Output enable data

DMNo. |15 00 | Function DMNo. |15 €— 00 Function
700 Digits 6, 5 150 Digits 6, 5
- Preset 1 = Preset 1
101 | Digits 4. 1 11212 gfgfis g’ ;
102 Digits 6, 5 19t >, Preset 2
- Preset 2 iai
103 Digits 4,1 153 Dighs 4. 1
104 Output enable flags 154 Output enable flags
105 Digits 6, 5
908 0, MIN
106 Digits 4, 1 DATA Enter appropriate BCD data in the
107 Digits 6, 5 0 shaded areas.
g MAX
108 i Digits 4, 1
109 Digits 8, 5 MIN
110 Digits 4, 1 DATA
111 Digits 6, 5 1
112 Digtts 4, 1 MAX Data area for Read
113 Digits 6.5 fy N DMNo. [15 <— 00 Function
114 Digits 4, 1 DATA §| 200 Digits 6, 5 Present
115 Digits 6, 5 MAX 2 201 Digits 4, 1 Value
116 4 Digits 4, 1 202 0 A | A | Coincidence P
117 Digits 6, 5 203 [0 |0 Digis 6.5 | reset
—— MIN G T data
118 { Digits 4, 1 DATA §| 204 et o4 Digits 4,
119 0o |o Digits 6, 5 MAX 3 205 o |0 | OO ][Output enable status
120 1 Digits 4, 1
4 Digits 6, 5
— MIN
nglts 4,1 DATA : Counter’s Present Value (6 BCD digits).
Digits 6, 5 MAX 4
Digits 4, 1
Digits 6, 5 MIN A A : Result of comparison.of coincidence
Digits 4, 1 DATA data 0 through 7 and Counter’s
Digits 6, 5 A 5 Present Value (1 = equal)
Digits 4, 1
Digits 6,5 MIN : Counter's Preset Value. The Counter
Digits 4, 1 DATA will be preset with this value via the
Digits 6, 5 6 appropriate external control signals
Digits 4. 1 MAX when the Counter is in the external
" ‘preset’ mode.
Digits 6, 5 MIN
Digits 4, 1 DATA
Digits 6, 5 MA 7 [0 [0 :Counter's output enable status.
Dighs 4, 1 X
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DM Coding Section 2-8
Mode 2: Command Mode

DM No. |15 €— 00 Function DM No.} 15 <— 00 Function

00 3 |8 [Digits2, 1 | preset 1 48 B |8 |Digits2,1 MmN |DATA

01 3 |9 |Digits4,3 49 B |9 |Digits4,3

02 3 |A |[Digits 6,5 50 B _J|A |Digits6,5

03 3 |C [Digits2, 1 | preset2 51 B |C [Digits2 1 | MAX

fo4 3 |0 [Digits 4, 3 22 g g gfgfis :' 2

05 3 |E |Digits6,5 igits 6,
o 54 8 |3 | Qutput enable flags

gg z (1) B:g::z i: ; MIN g ATA 55 0 |0 |4 |0 |Disableo/lp Clear
iai 56 0 10 14 11 Flags unaffected

gg Z i g:g:: g ? A 57 0 [o |6 [o [Disableop Preset 1

10 5 15 Dights 4, 3 58 0 |10 |6 |1 Flags unaffected

1 8 |6 |Digis 6: = 59 0 o |6 [2 | Disableo/p Preset 2

R 8 [8 |Digits2, 1 [Nl DATA g? g 8 ?; g gli:gi;tz ;n?ﬁected

13 8 |9 |Digits4,3 1 =

14 8 |A Digns 6,5 62 0 [0 |C |1 |Digits4,3 Data

15 8 |C |Digis 2, 1 MAX 63 0 |0 IC |2 Digits 6, 5 request

16 8 |D |Digits4,3 64 0 [0 |C |3 | status

1; g s g:g:i g' ? MIN | DATA Enter appropriate BCD data in the shaded area
— (except in the case of output enable flags).

19 9 1 Digits 4, 3 2

20 9 2 Digits 6, 5

21 9 |4 Digits 2, 1 MAX

22 9 |5 |Digits4,3

23 9 |6 |Digits6,5

24 9 |8 Digits 2, 1 MIN | DATA

25 9 |9 Digits 4, 3 3

26 9 |A |Digits6,5

27 S D!gfts 2,1 MAX DM No.| 15 <« 00 Function

28 9 b |Digisd,3 70 0] 0 |Digis 2, 1 | Gounter

29 9 |E }Digits6,5 71 0 | o | Digits 4, 3 | Present

30 A |0 |Digits2, 1 IMIN [DATA |[72 0 [ 0 |Digis 6,5 | Value

3 A 11 D!g!ts 4,3 4 73 0 | o | Coincidence status

32 A |2 Digits 6, 5 72 Foa] Aroa

33 A_J4 |Digis2, 1 Imax 75 index Register

34 A_|S Digits 4, 3 76 Work Area

35 A |6 |Digits 6,5

36 A |8 Digits 2, 1 MIN | DATA v

37 A 19 |Digits 4,3 5 = Counter's Present Value and coincidence

38 A A |Digits6,5 status.

39 A |C [|Digits 2, 1 MAX

40 A D |Digits4,3

41 A |E Digits 6, 5

42 B |o Digits 2, 1 MIN | DATA

43 B |1 Digits 4, 3 6

44 B |2 Digits 6, 5

45 B |4 Digits 2, 1 MAX

46 B |5 |[Digits4,3

47 B |6 Digits 6, 5
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Cumulative Counters

Section 3—1

3-1

mul

CTO001 Two-stage Preset

Counter

46

iv

n

An extended Counter for counting higher than 499,999 can be made by program-

ming Counters in series. The following is an example of a 1,000,000-count

Counter.
0000 0001
i CP CNT
0002 01
7 (] 4 R #5000
CNTO1
I CNTO02
CNTO1
¢—j——{cP CNT
0002 02
i R #2000
CNTO02

Count values 054321 and 123456 are processed. (The Counter is assigned to
words 2 through 5.) Bits 3200 through 3206 are internal bits. This is shown in the

following ladder diagram.

5000
times

2000
times

Address| Instruction Data
0000 LD , 0000
0001 AND , 0001
0002 LD NOT , 0002
0003 OR CNT, 01
0004 OR CNT, 02
0005 .ot
# | 5000
0006 LD CNT! 01
0007 LD NOT ' 0002
0008 CNT b02
# ' 2000
0009 LD CNT' 02
0010 ouT ' 0203




Cumulative Counters

Section 3-1

o

Start End
} ¥ 3200
3200
D>
3200
} { DIFU(13)3201 l
3201
} MOV(21)
#0001
02
MOV(21)
#0000
03
w0 o o]
| H DIFU(13)3202
3202
l MOV(21)
#2106
02
MOV(21)
#0543
03
0403 3200
——3f <)
3203
3203
} { DIFU(13)3204 I
3204
} MOV(21)
#5606
02
MOV(21)
#1234
03
32|0 3 1st-stage
Ly coincidence
memory

()

3205

3205 0403 3200 'z
3206
32|06 1st-stage
) coincidence
memory
3201
i S
3202
4
3204
>
3206
Note

coincidence reset ON.

Turns Present Value preset
ON and presets Present
Value data 10 through 10°
at 00

Presets Present Value data

105 through 102 at 0000

Turns Set Value preset.and
count gate ON, and presets
Set Value data 101 through
1010 at 21

Presets Set Value data
105 through 102 at 0543

Present Value
is preset to
000000

Set Value
is preset to
054321
(first stage)

/

1st-stage coincidence memory

Turns Set Value preset

and count gate ON, and
presets Set Value data

101 through 10° at 56

Presets Set Value data
105 through 102 at 1234

2nd-stage coincidence memory

Coincidence reset

Set Value

is preset to
123456
{second stage)

When performing Present Value preset and Set Value preset, turn
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Cumulative Counters Section 3—1

Multi-digit Preset
Incrementing Counter
(six digits or more)

Processing is performed with a count value of “87654321.” (Counter is assigned
words 2 through 5.) This is shown in the following ladder diagram.

St End
e
3200
Lo
32.00 N
+—ii {DIFU(13)3201 l
32.01
S 1 MOV(21) Turns Present Value preset ON| o\
#0001 | and presets Present Value is preset to
02 data 10'1 through 10'0 at 00 000000
MOV(21)
#0000 Presets Present Value data
93 _ | 105 through 102 at 0000/
e 3201 1:] \
1 I P o] DIFU(13)3202
3202
»—-—" MOV(21) Turns Set Value preset and
#2106 count gate ON, and presets ;
02 Set Value data 10'1 through greets\é?lt‘ée s
100 at 00 654321
Vi
MO (2;)65 13 Presets Set Value data
53 1015 through 1012 at 0000
/
0400
i TS 12
0401 000 12
[} Decggggm
3200
} R
04.00
< ¥ 0204, 000000 reset
0491
[ i 0205 999999 reset

3200
< } CMP(20)
CNTRO000
#0087
6306
)
6307
3200 3203
—I i1 @ Output enable canceled
' o (external coincidence output barred)
0207 0403 3200
"—l '—' 8-digit coincidence processing
3|204
[ .—
,_?'294 1st-stage coincidence
9 ¥ momory

Coincidence reset

3201 ,
i &

48



Application Examples

Section 3-2

3-2
Application Examples

Example of Four-digit
Increment Count

1. Operation

A count is made of pulses from a sensor, such as an Encoder or proximity switch,
connected to a CT001. When this matches the value set with a rotary switch, the
output goes ON.

Present Value preset [_| r_l
I |

Count gate
Count input (CPI) H ﬂ rl R H I-I ﬂ
PY O i 2 3=---- N N N 0

Output l " I

Note PV and SV stand for Present Value and Set Value, respectively.

2. Input and output

Word 00 (control input)
Reset = 0000
Word 01 (4-digit rotary switch for settings)
Word 02 (control output)
Output = 0200
Words 03 through 06 (High-speed Counter)

DIP switch
"HEENEEEE
i 2 3 4 5 6 7 8
Set Value flow
3. Flow (when SV=2468)

Wd 03 214168
PV =— #0000 .
preset SV-=— Wd 01
coincidence reset MOVD(83) MOVD(83)
} count #0210 #0210
gate ON 03 03

' '

6|8} )~ 0]0(12] 4

count up output ON

Wd 03 Wd 04
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50

Section 3-2

4, Circults
0000
—i} { DIFU (13)3200 ]
3200
—l MOV (21)
#0000
03
MOV (21)
#0000
04
0300
3201
—ii MOVD (83)
01
#0210
03
¢———————— MOVD (83)
ot
#0012
04
A 0001 0503
+—1} - 030
0000
—f} { DIFU (13)3201 |
8 0000
—i} 03086,
0503

1-scan differential
output (for Present
Value preset)

PV == 0000

SV = word 01

Count gate
ON

1-scan differential
output (for Present
Value preset)

Coincidence reset

Output

Note 1. Because the I/O refresh occurs at the end of the scan time, the PC can
not set both PV and SV within the same scan. Two scans are required,

as shown in the above figure.

2. If the same input (PV and SV setting, count gate, and coincidence
reset) is used more than twice, the program will not operate correctiy.
Consequently, when using signals from the count gate and coincidence
reset, the circuits at (A) and (B) above must be added.

{,,
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Section 3-2

CTO001 Dual-speed
Positioning Counter
Example

1. Operation

This is a positioning operation using an Inverter and an Encoder. The goal value
N1 is externally set with a rotary switch. A first-stage setting of N2 = (N1 -80) is
made and run at high speed up to N2. Then it is run at low speed from N2 to N1

and stopped at N1.

2. Input and Output
Word 00 (control input)
Reset = 0000, start = 0001

Word 01 {Set Value input = 4-digit rotary switch)

Word 02 (control output)
In operation = 0200, high speed = 0201, low speed = 0202,

stop = 0203

Words 03 through 06 (High-speed Counter)

3. Flow

Reset

Start

N2, UP

N1, UP

4. Programming

Present Value: #0000

Set Value: N2 (N2 = N1 -80)
N1: 01 word—= DM 000

N2: (DM - #80) -2 DM 001

Count gate: ON
In operation, high speed: ON

SV=a-N1
High speed: OFF, low speed: ON

In operation, low speed: OFF
Stop: ON

The required ladder diagram programming is shown in the following diagram.
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Section 3-2

52

! DIFU 2135320() I 1-scan differential

output (for Present

\ Value preset)

N1= DM 000
N2 = (N1 — 80) =DM 001

Present Value

SV =DM 001 (N2)

SV-=DM 000 (N2)
(second stage)

| o
¢ {
3200
S I MOV (21)
01
DM 000
CLC (41)
SUB (31)
DM 000
#0080
DM 001
MOV (21)
#0000
03
MOV (21)
#0000
04
3201 9309 |
[
< ! MOVD (83)
DM 001
#0210
03
MOVD (83)
DM 001
#0012
3202 04
i
¢ | MOVD (83)
DM 000
#0210
03
MOVD (83)
DM 000
#0012
04
3201
¢ § 0301
3202
g 0308)
0000
&——-f { DIFU (13)3201 ]
0001 0000
S i A @
3203
i — ©
0001 3202
8 e 0Bl
3204
‘ 3204 ~ O
3204 0503
——} it DIFU (13)3202
3204 0504
o——it it 0201
3203 3204 0504
o—{} " [ | 020
3203 3204 0503
< i A it 020
3203 0203
114 14 0201

1-scan differential output (Set
Value preset, for second stage)

Backup during operation

Count gate ON

High-speed backup

High-speed output

Low-speed output

Scan differential output (Set Value
preset, for second stage) when PV = N2



Programming Examples for the CT012 Section 3-3

3-3

Programming Examples for
the CTO12

The examples in this section show the programming required for each Counter
operation. Use the program segments that pertain to the operations your control
system requires.

3-3-1
Mode 1: Intelligent /O

Read/Write Programming
Example

The High-speed Counter occupies words 0 and 1

Set initial data

Start 320t " .
Initial setin
— it i () b
_n_ Initial set
complete
3200
Initial set in progress
3200
o—'—_ﬁ—lu y WRIT (87)
nitial setin
#0037
progress Send data
DM 100
00
6306 END Initial set
1L iy nitial se
" Al 3201 complete

3201
—i

Initial set complete

o

Execution of the above program segment does not set the Counter’s Present
Value. The coincidence outputs will not operate if the output enable flags are = 0.
Set the Present Value as shown in the following diagram.
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Set Present Value

Enabling the outputs

54

3201 Clear Preset 1 Preset 2
[ i T4
|"‘""‘|l AN Al
Initial set
complete, 'n‘
Preset 1 Preset 2 Clear
1 T w
—ii 7] v (|
Preset 2 Clear Preset 1
‘ 'L . 2 1w
] Al Al

= DIFU(13)0003 I Counter Clear

! DIFU(13)0004 l Counter Preset 1
E DIFU(13)0005 | Counter Preset 2

In the preceding diagram, the Counter is Cleared/Preset on the leading edge of
the signals and resumes operation on the trailing edge.

3201 0003
il I [ DiFD(1a8202 |
Initial set Clear output
complete 0004
!—————-0
Preset 1 output
0005
m
L1
Preset 2 output
3202 3204
i % WRIT(87)
gountter Clear/ Output enable #0005
reset com- lete
plete come DM150
00
3203
¢
Output enable 3203
in progress
8306
It KEEP'
Y 320
EQ Flag
3204
—I
QOutput enable
complete

Counter Clear/
Preset com-
plete

Enable outputs

Output enable
in progress

Output enable
complete
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Read Counter

3201 Read 3206 c g
1 14 ounter rea
"—ll o e | At READ(88)
nitial set Counter
complete ﬂ- read #0006
complete 01
DM200
3205
¢ " 3205 Counter read
Counter read in progress
in progress
6306 .
l @ Counter read
E QlFIag . complete

Use the Counter's Present Value, coincidence status etc. as required.
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3-3-2

Mode 2: Command Mode

Programming Example

Set initial data

56

The High-speed Counter occupies words 0 and 1.

Stlart 3201
i § 4
¥ P 3200,
IL Initial set
complete
8g%0 DIFU(13)3300
Initial set in progress
3200 3300
’_—|'—“’——|S — 1 MOV(21)
Initial setin tart initial set
progress #0083
DM54
MOV(21)
#0000
DM75
MOVv(21)
*DM75
00
CMP(20)
*DM75
01
6306
il INC(38)
EQ Flag DM75
CMP(20)
#0055
DM75
e ap
320
1 Al
32.01 EQ Flag
L)
Initial set
complete

Initial setin
progress

Start initial set

Set cutput enable
flags to “0"
(initially)

Initialize index
register

Send command

Verify
command
transfer

increment
index
register

All commands
transferred?

Initial set
complete

Execution of the preceding program segment does not set the Counter’s Present

Value. The coincidence outputs will not operate if the output enable flags are = 0.

To set the Present Value, run the following program.

(,/
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Set Present Value

3201 3205 Clear Preset 1 Preset2
—{ A i DIFU(13)3301
Initial set Counter
complete read in
Progresst preset 1 Preset 2 Clear
0—| DIFU(13)3302
Preset 2 Clear Preset 1
—} W + { DIFU(13)3303 |
3301
—il MOV(21)
Start Clear operation #0056
DM75
3302
—ii MOV(21)
Start Preset 1 operation #0058
DM75
3303
o—ii MoVv(21) .
Start Preset 2 operation #0060
DM75
3301 3202
b————“ T 3304
Present
Value set
3302 complete
—— MOV(21)
“‘DM75
3303
L o
—— x
3304 CMP(20)
IL__.4|_—
“DM75
Present Value
set in progress 01
6306
| MOV(21)
EQ Flag #0000
00
3202

Start Clear
operation

Start Preset 1
operation

Start Preset 2
operation

Set index register
(clear-output flags
unaffected)

Set index register
(Preset 1-output
flags unaffected)

Set index register
(Preset 2-output
flags unaffected)

Present Value .
set in progress

Send command

Verify com-
mand transfer

Commands
clear

Present Value
set complete

The Counter is Cleared/Preset when the command is sent. Counter operation re-
sumes after the command has been cleared.
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Enable outputs

58

3202 3204
© :} ) o MOV(21)
Present Output enable #FF83
Value set complete
complete DMs4
3202 3204
& it +F 3203
Present Output enable
Value set complete
complete
MOV(21)
3203 DM54
il 00
Output enable
in progress
CMP(20)
DM54
01
6306
——— Mov(21)
EQFlag #0000
00
3201
—AF
Qutput enable
complete

Setdata to
enable all
outputs
(setto 1)

Output enable
in progress

Enable outputs

Enable outputs

Enable outputs

Qutput enable
complete



Programming Examples for the CT012

Section 3-3

Read Counter

3201 Read 3304
s—ii il + Jl DIFU(13)3306 |
Initial set ..rL Present Value
complete set in progress
3306
—ii MOV(21)
Start counter #0061
read operation ey
MoVv(21)
#0070
DM74
3306 32086
Start counter | Read
read complete
MOV(21)
3208 *DM75
) 00
Counter read
in progress
ANDW(34)
#OOFF
01
DM76
CMP(20)
*DM75
DM786 ]
6306
| ANDW(34)
EQ Flag #FFO00
. 01
*DM74
INC(38)
DM74
INC(38)
DM75
CMP(20)
#0065
DM75

)

Start counter
read

Set index reg-
ister

Set destination
address for data

Counter read
in progress

Send command

Verify command
transfer

Enable outputs

Enable outputs

Enable outputs

Verify command
transfer

Read com-
plete

Use the Counter's Present Value, coincidence status etc. as required.
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Appendix A
Standard Models

Name Description Model
For Ct20 3G2A6-CT001
For C500 3G2A5-CT001
High-speed Counter
For C500 3G2A5-CT012
C1000H
C2000H
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Appendix B
Specifications

CT001
. . Count input 1
Input signals Count ingut 2
Voltage levels ::l g’ :: J%V
« Command input 1 mede/command input 2 mode:
Specifies whether UP/DOWN count command is
executed via a program or count input 2.
« Phase differential input mode:
Specifies execution of UP/DOWN count command
according to phase difference between
Count input Input modes count inputs 1 and 2, as follows:
UP: When count input 1 precedes count
input 2 by 90°.
DOWN: When count input 1 follows count input
2 by 90°. '
(Input modes are DIP switch-selectable.)
Solid-state input: 50 kHz max.
: (30 kHz max. for phase differential input mode)
Counting speeds Contact input: 30 Hz max. '
(Counting speeds are DIP switch-selectable.)
H:6to 12V
Voltage levels L:0to 4V
Reset input ON-response time 1.5 ms max.
OFF-response time 2 ms max.

Output signals

o Output by hardware
Coincidence signal: Relay contact output and
transistor (open collector) output
Present Value > Set Value output
signal: transistor (open collector) output

Internal power supply

300 mA 5V max.

Terminal for external connection

Terminal block
(not removable)

Power supply for sensor

100 mA 12 VDC +10% (per point)

Power supply to outside circuit

500 mA 24 VDC +£10% 500 mA

Dimensions (mm)

250(H)X34.5(W)X113(D) (CG2A5-CT001)
244(H)X29(W)X110(D) (CG2A6-CT001)

Weight

700 grams

*Count input 1 can be connected to either the solid-state or contact inputs. Count input 2 can be
connected to the solid-state input only.
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RELAY OUTPUT
Output switching Qﬁgéa\); Xg%i‘:t(:? t;=>u1t )(GGB)
capacity 24 VDC/2A
ON-response time 10 ms max.
OFF-response time 15 ms max.
- Electrical: 300 x 103 operations
Service life Mechanical: 20 x 10¢ operations

OPEN COLLECTOR TYPE TRANSISTOR OUTPUT

Max. switching capacity | 24 VDC/200 mA
Leakage current 500 mA max.
Saturation voltage 1.3 V max.
ON-response time 50 ps max.
OFF-response time 50 ps max.

Note 1. Insert the High-speed Counter into the upper slot of an /O Unit when
mounting the Counter on a C120 PC.
2. To mount the Counter on a C120 PC, use a Type 3G2C4-S1025 or
3G2C4-51026 1/O Unit.

CT001 External Dimensions
3G2A5-CT001 3G2A6-CT001

110 29+

93 -

@
F-N
o
T
T

L=

+
eeRpeeERreRReeeE (]
Rl

113
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CT012

No. of axes

1 axis/Unit

IO Points consumed

2 words (32 points)

Input signals Encoder input A
Encoder input B
Signal levels 5,12,24 VDC
Voltage determined by terminal block wiring.
Count - A
inputs Input modes Phase differential DIP Switch-selectable
Pulse and direction,
Input frequency | Non-contact input: 50 kHz max.
Contact input: 30 Hz max. (pulse and direction mode)
(Frequency is dependent upon encoder specifications. Refer to following page.)
Input signals Pulse input Z
EXT control input (reset/preset): DIP switch-selectable
Signal levels 5,12, 24 VDC (EXT is 5 or 12 t0 24 VDC)
Control Voltage determined by terminal block wiring.
inputs Input modes Counter’s Present Value reset/preset by:
Mode 1: concurrent EXT and Z signals.
Mode 2: EXT and the first concurrent Z pulse.
Mode 3: EXT (latched) and first concurrent Z pulse.
Mode 4: EXT signal only.
No. of points] 8
Coincidence| 0to 999999 (6 digits, BCD)
Flags| range 500000 to 999999 are treated as negative values.
Coinci- Coincidence| ‘1’ when min. coincidence data < Present Value < max.
dence status coincidence data.
Outputs 8 points: external coincidence outputs 0 through 7
Out-
uts | o Open coliector outputs, max.
P Sink current 100 mA at 24 VDC (output power supply: 5 to 24 VDC).

Data transfer modes
(DIP switch-selectable)

Mode 1: blocks of data transferred via Intelligent I/O Read/Write (use only
when mounted on PC or Expansion /O Rack).

Mode 2: commands transferred via MOV (use only when mounted on Remote
110 Rack).

Current consumption

550 mA max. 5 VDC (supplied by Backplane).

Dimensions (mm)

250(H)x34.5(W)x115(D) (including terminal block)

Weight

660 grams (including terminal block)
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Input Specifications
ltem Encoder Inputs A, B, Pulse Input Z EXT
Input Voltage 5 VDC +5% 12 VDC +10% 24 VDC £10% 5VDC £ 5% 12/24 VDC +10%
Input Current 10 mA (typ.) 10 mA (typ.) 10 mA (typ.) 10 mA (typ.) 5/10 mA (typ.)
ON Voltage 4.5V min. 10.2 min. 21.6 min. 4.5 min. 10.2 V min.
OFF Voltage 1.5 V max. 3.0 max. 4.0 max. 1.5 max. 3.0 V max.
ON/OFF
Response Time 4 us max. 2 ms max.
Minimum @ Encoder Inputs A, B
Pulse Width
vise Wi @ Waveforms of Encoder inputs A, B
(Phase differential input mode)
Input rise/fall times: 1 us max.
30 kHz, ; :
50% duty cycle | 33 us min. | 2 ms min.
ON
ON
OFF
OFF R

1 us max.

1 us max.

® Relationship between A and B phases for phase
differential input mode.

33 ps min.

ON
A phase

OFF

ON
B phase

OFF

T T2 T3 T4
T1, T2, T3, T4: 3 us min.

@ Pulse Input Z
8 ps min.
ON

OFF
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Output Specifications

Item

External Outputs Oto 7

Maximum Sink Current

16 mA 4.5 VDC to 100 mA 26.4 VDC
(See graph below)
Maximum of 400 mA/Common

Leakage Current

0.1 mA max.

V., max.

0.4 V max.

In—Out Response Time

1 ms max. See Note 1

External Power Supply

5 to 24 VDC +10%
(Maximum 800 mA at 26.4 V)

@ Maximum Sink Current vs External Power Supply Voltage

(mA) 100 —
50
Maximum
Sink
Current 16-T
0 N T
45 10 204 264 (V)
External Power Supply Voitage
Note Ine=Out response time is the interval between the arrival of an input pulse that

affects the coincidence output status and the point at which the correspond-

ing output(s) are switched ON or OFF. However, the 1 ms maximum may be
exceeded if the pulse arrives: _
1) during the period between completion of data initialization and enabling of

the output enable flags when power is applied (mode 1); or
2) during an access of the High-speed Counter via the user program to

change coincidence data, preset data, etc.

CAUTION [f the output current exceeds 0.5 A/common (4 points) the internal fuse
will burn out, disabling the Unit. The fuse is not user-replaceable.
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CTO012 External Dimensions
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Backplane

backup

bit

central processing unit

coincidence signal
command mode

CPU

data area

debugging
default condition
Expansion I/0 Backplane

Expansion IO Rack

Expansion /O Unit

flag

hexadecimal

High-Speed Counter

intelligent I/O
Read/Write mode

Glossary

A base to which Units are mounted to form a Rack. Backplanes provide a series of
connectors for these Units along with wiring to connect them to the CPU and Power
Supply. Backplanes also provide connectors used to connect them to other
Backplanes. In some Systems, different Backplanes are used for different Racks; in
other Systems, Racks differ only by the Units mounted to them.

A copy of existing data which is valuabie if data is accidentally erased.

The smallest piece of information that can be represented on a computer. Abit has the
value of either zero or one, corresponding to the electrical signals ON and OFF. Abit
is one binary digit.

A device that is capable of storing a program and data, and executing the set of
instructions contained in the program. In a PC System, the central processing unit
executes the program, processes I/O signals, communicates with external devices,
etc.

A coincidence signal is generated by the Counter when the Present Value of the
Counter matches or falls within the range of the Set Value(s).

Mode 2 of the CT012, set via the Unit’s DIP switch; available only when the Unit is
mounted on a Remote 1/0 Expansion Rack.

An acronym for central processing unit.

An area in the PC’'s memory that is designed to hold a specific type of data. For
example, the LR area is designed to hold common data in a PC Link System.

The process of checking for errors in a program.
The original condition of a function or system.
A Backplane used to create an Expansion /O Rack.

Partof a Rack PC, an Expansion I/O Rack is connected to a CPU Rackto increase the
number of slots available for mounting Units.

An I/0 Unit for a Package-type PC that provides more I/O points to the PC.

Abit that is turned ON and OFF automatically by the system in order to provide status
information.

A number system used to represent numbers in base 16 with digits 0,1,2...9,A,B...F.

A Special I/0 Unit. A High Speed Counter Unit counts independently of the PC’s scan
time. This allows counting of very short, fast signais.

Data transfer mode 1 of the CT012, set via theCounter’'s DIP switch; available only
when the Unit is mounted on a PC or an ¥O Expansion Rack.
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Glossary

Intelligent /O Unit

/0 Control Unit

I/0 devices

1/0 point

1/0 Unit

Limit Switch

origin
OUT instruction
PC

phase difference

phase differential
input mode

Photoelectric Switch

Power Supply

Programmable Controller

Proximity Switch
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A Unit, such as an ASCII Unit or Ladder Program I/0 Unit, that is equipped with its own
CPU and can be programmed. _

A Unit mounted to the CPU Rack in certain PCs to monitor and control /O points on
Expansion 1/0O Units.

The devices which are connected to the terminals on /O Units, Special /O Units, or
Intelligent /O Units. /O devices may be part of the Control System if they function to
help control other devices, or they may be part of the controlled system if they interact
directly with it.

The place atwhich an input signal enters the PC System or anoutput signal leaves the
PC System. In physical terms, an /O point corresponds to terminals or connector pins
on a Unit; in terms of programming, an /O point corresponds to an I/O bit in the IR
area.

The most basic type of Unit mounted to a Backplane. /O Units include Input Units and
Output Units, each of which is available in a range of specifications. /O Units do not
include Special IO Units, Link Units, etc.

A switch that detects when an object has reached the limit of its movement by actually
making contact with the object. Limit Switches are fitted to electric elevators, traveling
cranes, efc. to indicate when a certain part of the equipment has traveled to the
specified limit.

The number set against which the Counter is incremented or decremented.
Outputs the result of a logical operation to a specified bit.
An acronym for Programmable Controller.

The difference between Counter inputs measured in degrees per 360°. For example,
if the two inputs sends signals to the Counter at exactly opposite intervals, the phase
difference between these inputs would be 180°.

A Counter input mode in which phase difference determines whether the Counter is
incremented or decremented.

A switch that uses light to detect the presence of an object.

A Unit that mounts to a Backplane in a Rack PC. It provides power at the voltage
required by the other Units on the Rack.

A small, computer-like device that can control peripheral equipment, such as an
electric door or quality control devices, based on programming and peripheral input
devices. Any process that can be controlled using electrical signals can be controlied
by a PC. PCs can be used independently or networked together into a system to
control more complex operations.

A switch that uses magnetic induction to measure the distance of a metallic object

‘from the front of the switch.



Glossary

pulse and direction
input mode

Rack

Rack PC

Remote /O Unit

scan time

sensor

Special /O Unit

switch

Unit

word

work bits

A Counter input mode in which the present status of the Counter’s input 2 determines
whether the Counter value is incremented or decremented when a pulse is received
from an input.

An assembly that forms a functional unit in a Rack PC System. A Rack consists of a
Backplane and the Units mounted to it. These Units include the Power Supply, CPU,
and /0 Units. Racks include CPU Racks, Expansion /O Racks, and I/0O Racks. The
CPU Rack is the Rack with the CPU mounted to it. An Expansion /O Rack is an
additional Rack that holds extra I/0 Units. An I/O Rack is used in the C2000H Duplex
System, because there is no room for any /O Units on the CPU Rack in this System.

A PC that is composed of Units mounted to one or more Racks. This configuration is
the most flexible, and most large PCs are Rack PCs. A Rack PC is the opposite of a
Package-type PC, which has all of the basic I/0, storage, and control functions built
into a single package.

A Unit that extends the distance an Expansion /O Rack can be from the CPU.

The time it takes the PC to perform internal operations, i.e., reset the watchdog timer,
read the program, receive input data, send output data, and execute instructions.
Scantime is monitored by the watchdog timer within the PC, and if it takes longer than
a certain specified amount of time, an error message may be generated, orthe CPU
may just stop. Scan times will differ depending on the configuration of the system.

An input device that “senses” a property of the real world and relays it to the Control
System. The property can be a measurement of an object, or simply a signal
indicating the presence of the object.

A dedicated Unit that is designed for a specific purpose. Special /O Units include
Position Gontrol Units, High-Speed Counters, Analog /0 Units, efc.

Aninput device that sends either an ON or OFF signal to the Control System. A switch
can be operated either by a person or by the movement of a piece of equipment or
material.

In OMRON PC terminology, the word Unit is capitalized to indicate any product sold
fora PC System. Though most of the names of these products end with the word Unit,
not all do. For example, a Remote Terminal is referred to in a collective sense as a
Unit. Context generally makes any limitations of this word clear.

In digital circuits, a group of bits. Usually a word consists of four, eight, or sixteen bits.
In C-series PCs, a word consists of sixteen bits. Words can be used to store data, or
they can be used for 1/0.

Bitsinthe IR area that are not being used forinput or output. These bits canbe usedin
the program in any way desired.
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A

application examples, 49

assignment of relay numbers, 34—38, 41—42

B

bit number allocations, 34—38, 4142

C

circuit wiring examples, 18—23
coincidence signals, 39—40
command input mode 1, 11, 26
command input mode 2, 11,27
command mode (data transfer), 13, 44

components
CT001,3
CT1012,5

- count input modes, 11, 12
counting speeds with phase differential inputs, 29

cumulative counters, 46

D

DIP switches, 10—13

DM coding, 43—44

data transfer, timing, 32—33
data transfer modes, 13, 33

dimensions
CT001, 64
CT012, 68

E

external connections, 16

external output wiring, 22

INDEX

G

glossary, 69—71

H

High—speed Counter, CT001 and CTO012, differences, 2

Intelligent I/O Read/Write mode, 13, 43

indicators
CT001,3—4
CT012,5

input specifications, 66

M

multi—digit preset incrementing Counter, 48

o)

operating modes, 26—28

output specifications, 67

P

Programmable Controller
compatibility with, ix
I/O bus error, 9
modes, 9

phase differential input mode, 11, 12, 27—28
precautions, 9

programming examples
command mode, 56—59
Intelligent I/O Read/Write mode, 53—55

pulse and direction input mode, 12, 28, 31

R

reset/preset conditions, 12

reset/preset mode, 12
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response frequency, 11, 12

S

scan time, 32—33

sensor output, 11
specifications, 63—68
system configurations, 6—8

T

terminal block allocations, 15—17

timing of data transfers, 32—33

two-stage preset Counter, 46—47

U

up and down pulses, 30

W

wiring, 14—23



Manual Revision History

The manual revision code appears as a suffix to the catalog number on the cover

of each manual.

Cat. No. W129-E1-2

revision code

Revision code Date Revision content Ref. Mat.
1 Mar. 1988 | Original productions 29-117
Total revision and addition of CTO01 | ag—aip
otal revision and addition o 29-117B
2 Feb. 1990 Counters W129-E1-1
Ro2-E1-1
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