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Notice:

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

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

/\\ DANGER Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

&WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

&Caution Indicates information that, if not heeded, could result in relatively serious or mi-
nor injury, damage to the product, or faulty operation.

OMRON Product References

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

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

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

thing else.
Visual Aids
The following headings appear in the left column of the manual to help you locate different types of
information.
Note Indicates information of particular interest for efficient and convenient operation

of the product.

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

0 OMRON, 1996

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

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

This manual describes the installation and operation of the C200H-CT021 High-speed Counter Unit and
includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the C200H-CT021 High-speed Counter Unit. Be sure to read the precautions in
the next section.

Section 1 provides a list of features and a system configuration example.

Section 2 provides the Unit’s basic specifications and describes its major components.

Section 3 explains how to connect various input and output devices to the High-speed Counter Unit.
Section 4 describes the High-speed Counter Unit functions and their operating modes.

Section 5 provides information on the DM and IR bit allocation in each mode.

Section 6 describes the steps required to operate the High-speed Counter Unit in each mode, the DM
required for unit number settings, and IR bit allocation.

Section 7 describes program development using the drum function in linear and circular modes.
Section 8 describes program development using the preset function.

Section 9 describes program development using the counting function in gate, latch, and sampling
modes.

Section 10 provide information on using the IORD and IOWR instructions.
Section 11 provides information on error processing and troubleshooting procedures.

The Appendices provide a comparison with the C200H-CT001-V1, information on data area allocation,
and a DM coding sheet.

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




PRECAUTIONS

This section provides general precautions for using the Programmable Controller (PC) and the High-speed Counter Unit.

Theinformation contained in this section isimportant for the safe and reliable application of the PC and the High-
speed Counter Unit. You must read this section and under stand the information contained before attempting to set up
or operatea PC system.

Lintended AUdIENCE . . . . . oot Xii
2General PreCautioNS . . . ..ottt e et e Xii
3Safety PreCautions . . . . ...t Xii
4 Operating Environment PreCautions . ... ...ttt Xiii
S APPICAION PreCaULtiONS . . . . ..ottt e Xiii

Xi



Safety Precautions

1

2

3

Xii

Intended Audience

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

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

General Precautions

/N WARNING

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

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

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

This manual provides information for programming and operating OMRON PCs
and the High-speed Counter Unit. Be sure to read this manual before attempting
to use the High-speed Counter Unit and keep this manual close at hand for refer-
ence during operation.

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

Safety Precautions

/N WARNING

/\\WARNING

/N WARNING

/N WARNING

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

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

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

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

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

» The PC will turn OFF all outputs when its self-diagnosis function detects any

error or when a severe failure alarm (FALS) instruction is executed. As a coun-
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termeasure for such errors, external safety measures must be provided to en-

sure safety in the system.
» The PC outputs may remain ON or OFF due to deposition or burning of the

output relays or destruction of the output transistors. As a countermeasure for
such problems, external safety measures must be provided to ensure safety in

the system.

4 Operating Environment Precautions

&Caution

&Caution

&Caution

Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

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

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

« Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salts.

* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

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

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

« Locations subject to possible exposure to radioactivity.

« Locations close to power supplies.

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

5 Application Precautions

Observe the following precautions when using the PC system.

&WARNING Always heed these precautions. Failure to abide by the following precautions

could lead to serious or possibly fatal injury.

* Always ground the system to 100 Q or less when installing the Units. Not con-
necting to a ground of 100 Q or less may result in electric shock.

« Always turn OFF the power supply to the PC before attempting any of the fol-

lowing. Not turning OFF the power supply may result in malfunction or electric

shock.

* Mounting or dismounting I/O Units, CPU Units, Memory Units, or any other
Units.

» Assembling the Units.

« Setting DIP switches or rotary switches.

« Connecting cables or wiring the system.

« Connecting or disconnecting the connectors.

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

* Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal lines,
momentary power interruptions, or other causes.
 Always use the power supply voltages specified in this manual. An incorrect
voltage may result in malfunction or burning.
 Take appropriate measures to ensure that the specified power with the rated
voltage and frequency is supplied. Be particularly careful in places where the
power supply is unstable. An incorrect power supply may result in malfunction.
« Install external breakers and take other safety measures against short-circuit-
ing in external wiring. Insufficient safety measures against short-circuiting may
result in burning.
» Do not apply voltages to the Input Units in excess of the rated input voltage.
Excess voltages may result in burning.
« Do not apply voltages or connect loads to the Output Units in excess of the
maximum switching capacity. Excess voltage or loads may result in burning.
« Disconnect the functional ground terminal when performing withstand voltage
tests. Not disconnecting the functional ground terminal may result in burning.
» Be sure that all the mounting screws, terminal screws, and cable connector
screws are tightened to the torque specified in this manual. Incorrect tighten-
ing torque may result in malfunction.
« Leave the label attached to the Unit when wiring. Removing the label may re-
sult in malfunction if foreign matter enters the Unit.
* Remove the label after the completion of wiring to ensure proper heat dissipa-
tion. Leaving the label attached may result in malfunction.
 Double-check all wiring and switch settings before turning ON the power sup-
ply. Incorrect wiring may result in burning.
 Wire correctly. Incorrect wiring may result in burning.
» Mount Units only after checking terminal blocks and connectors completely.
 Be sure that the terminal blocks, Memory Units, expansion cables, and other
items with locking devices are properly locked into place. Improper locking
may result in malfunction.
» Check the user program for proper execution before actually running it on the
Unit. Not checking the program may result in an unexpected operation.
« Confirm that no adverse effect will occur in the system before attempting any of
the following. Not doing so may result in an unexpected operation.
» Changing the operating mode of the PC.
* Force-setting/force-resetting any bit in memory.
» Changing the present value of any word or any set value in memory.
* Resume operation only after transferring to the new CPU Unit the contents of
the DM Area, HR Area, and other data required for resuming operation. Not
doing so may result in an unexpected operation.
Do not pull on the cables or bend the cables beyond their natural limit. Doing
either of these may break the cables.
Do not place objects on top of the cables or other wiring lines. Doing so may
break the cables.
 Use crimp terminals for wiring. Do not connect bare stranded wires directly to
terminals. Connection of bare stranded wires may result in burning.
» When replacing parts, be sure to confirm that the rating of a new part is correct.
Not doing so may result in malfunction or burning.

Xiv
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« Before touching a Unit, be sure to first touch a grounded metallic object in order
to discharge any static built-up. Not doing so may result in malfunction or dam-
age.

XV



SECTION 1
Features and System Configuration

This section provides alist of features and a system configuration example.

I-1 FeaIUMES .o 2
1-2  System Configuration . . .. ..ottt 3



Features

Section 1-1

1-1 Features

Two Built-in Counters

Built-in Line Driver Input
Circuit

Counts in BCD or
Hexadecimal

Seven Operating Modes

Eight Types of External
Outputs

Three Types of Pulse Inputs

The C200H-CT021 High-speed Counter is a Special I/0O Unit for the C200H,
C200HS, C200HX, C200HG, and C200HE PCs.

The High-speed Counter Unit has the following features.

The High-speed Counter Unit has two high-speed increment/decrement count-
ers, each of which can be connected to an incremental encoder with open collec-
tor output to count line driver input pulses at a rate of 75,000 cps max.

An encoder with RS-422 line driver output can be directly connected to the High-
speed Counter Unit. Line driver input resists noise, thus making it possible to
connect the encoder to the High-speed Counter Unit through a long cable or to
wire the cable in places where noise may be generated.

An open collector output from an encoder can be connected as a line driver input
to the High-speed Counter Unit through the C500-AE001 Encoder Conversion
Adapter.

The High-speed Counter Unit can count BCD or hexadecimal values.

The following are the available counting ranges.

BCD: —-8,388,608 to 8,388,607

Hexadecimal: 800000 to FFFFFF (-8,388,608 to —1) and 000000 to 7FFFFF
(0 to 8,388,607)

Refer to page 10 for the data configuration of the count value in hexadecimal.

The High-speed Counter Unit has the following three functions and seven oper-
ating modes. None of the three functions are available to the High-speed Count-
er Unit in simple counter mode, which is the basic operating mode of the High-
speed Counter Unit.

Simple Counter Mode: Counts the number of input pulses.

Drum Function

Linear Mode: Controls outputs when the count value is in a preset range.
The High-speed Counter Unit counts the number of
pulses within the available counting ranges.

Circular Mode: Controls outputs when the count value is within a preset
range. The High-speed Counter Unit counts the number of
pulses from zero to the maximum countable value preset
with the High-speed Counter Unit. The count value is reset
to zero after it reaches the maximum countable value.

Preset Counter Function

Preset Mode: Controls outputs after counting a preset value.
Counting Function
Gate Mode: Counts the number of pulses only while the control in-

put signal is turned ON.

Cumulative Gate Mode: Accumulates the number of pulses whenever the con-
trol input signal is turned ON.

Sampling Mode: Counts the number of pulses for a preset interval from
the rising edge of the control signal.

The High-speed Counter Unit has eight external outputs, either NPN or PNP.

The following three types of pulse inputs are available.
« Offset phase inputs

* Up and down pulse inputs

« Pulse and direction inputs

The High-speed Counter Unit has a function to multiply offset phase inputs by
two or four. The resolution of the High-speed Counter Unit can be increased in
proportion to the number of pulses input from encoders.



System Configuration

Section 1-2

Change Present and Set
Values During High-speed
Counter Unit Operation

The High-speed Counter Unit in normal operation uses settings that are read
when the High-speed Counter Unit is turned ON. The settings, which include the
present counter values of the High-speed Counter Unit, can be changed any-
time.

1-2 System Configuration

Discriminating Product Sizes In the following example, the size of each product on the belt conveyor is mea-

Solenoid:

Used to remove
improper-sized

products.

sured and improper-sized products are removed from the line using the sole-
noid.

C200H-OA221 C200H-CT021
AC Output Unit High-speed Counter Unit

C200HX

Through-beam
Photoelectric Sensor:
Used to sense the

products.

Incremental Encoder:
Used to sense the speed
of the belt conveyor.

Number of Mounted Units

Note

Belt conveyor

The High-speed Counter Unit counts the number of pulses that is input from the
encoder while each product is passing between the emitter and receiver of the
through-beam photoelectric sensor.

When the count value of a product is not within the range preset with the High-
speed Counter Unit, the solenoid will be activated and the product will be re-
moved from the line.

encoder out L]
encoder output

Photoelectric ON
sensor output
OFF
Count value |||||||||||'
e race_] o | raen G

The maximum number of High-speed Counter Units and other Special I/O Units
that can be mounted to the C200HX, C200HG, or C200HE CPU Rack, Expan-
sion /O Rack, or Slave Rack is 16 and the maximum number of those mounted
to any other PC is 10.

1. A maximum of four High-speed Counter Units can be mounted to the Slave
Rack.

2. Do not mount the High-speed Counter Unit to the two slots on the right of the
CPU.

3. Do not mount the High-speed Counter Unit to the Slave Rack if the IORD or
IOWR instruction is to be used with the C200HX, C200HG, or C200HE.



SECTION 2
Specifications and Components

This section provides the Unit’s basic specifications and describes its major components.
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Specifications

Section 2-1

2-1 Specifications

2-1-1 General Specifications
The general specifications conform to the C-series specifications.

2-1-2 Characteristics

Item Specification
Number of counters 2
Operating modes Simple counter, linear counter, circular counter, preset
counter, gate counter, cumulative gate counter, and
sampling modes.
Count Input signals | Counter 1 inputs A and B and counter 2 inputs A and B
INPULS 'signal levels | RS-422 line driver signal (equivalent to Am26LSS31), 12
or 24 VDC (selectable)
Types of in- Offset phase inputs
puts Up and down pulse inputs
Pulse+direction inputs
Counting rate | Voltage input: 50,000 cps max. at a line driver input rate
of 75,000 cps max.
The counting speed of the number of offset phase input
pulses varies with the encoder. Refer to page 9 for de-
tails.
Others The multiple function (x 1, x 2, or x 4) can be selected
for offset phase input
_External Input signal Counter 1 input Z, Counter 2 input Z
INputs I Signal levels | RS-422 line driver signal (equivalent to Am26LSS31), 12
or 24 VDC (selectable)
Input signal Counter 1 external control input IN1
Counter 1 external control input IN2
Counter 2 external control input IN1
Counter 2 external control input IN2
Signal levels | 12 VDC and 24 VDC
External | Outputs External outputs 0 to 7, 8 points
outputs NPN or PNP output (selectable)
Switching Output power supply: 16 to 80 mA at 5 to 24 VDC
capacity
Internal current 400 mA max. at 5 VDC (Supplied from Backplane.)
consumption
Dimensions (mm) 130 x 35 x 100.5 (H x W x D)
Weight 305 g (excluding connectors)
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Section 2-1

2-1-3 1/O Electrical Specifications

Input Characteristics

20 ps min.
Phase A
ON
50%---/-|--------- F\-1----------|-A---
OFF_/
Phase B
ON /
OFF __|
T1 T2 T3 T4

T1, T2, T3, and T4: 4.5 pus min.

The switching time between A and B
phases must be 4.5 pys min.

Counter Input Z
A pulse width of 100 ps min. is required.

ON
Phase AQ V------f-—----
OFF

ON

Phase BOV~=--===--~"~ re-
OFF |

T1 and T2: 3.2 ys min.

The switching time between A and B
phases must be 3.2 pys min.

Counter Input Z

A pulse width of 100 ps min. is
required.

100 ps min. 100 ps min.

Item Counter inputs A, B, and Z External
control inputs
IN1 and IN2
Input voltage 12 VDC +10% 24 VDC +10% RS-422 line driver 12 to 24 VDC
+10%
Input current 14 mA (typical) at each voltage (12.9 to Conform to RS-422 line driver 410 11 mA
17.1 mA) (Am26LS31) specifications.
ON voltage 5.6 VDC 15.2VvDC 10.2 VDC
(min.)
OFF voltage 2.4VDC 4.8VDC 3.0VDC
(max.)
ON/OFF 0.1 ms
response time
(max.)
Minimum Counter Inputs A and B Counter Inputs A and B 0.1 ms min.
response pulse Waveform Waveform oN
Input rising time/calling time: 3 ps max. at At 75 kHz with pulses with a duty
50 kHz with pulses with a duty factor of factor of 50% OFF
50% 0.1 ms min.
| 20 ps min. 13.3 s min.
ON
N - o A e
L T T R RERT: CREE 81:/ __________________________________ OFF
OFF OFF
| When
accessing
3 Homax. 3o max. these signals
. . . . . from the PC,
Relationship between A and B phases with | Relationship between A and B the signals
offset phase input phases with offset phase input must be ON

longer than the
PC’s cycle time.
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Output Characteristics Item External Outputs 0to 7

Max. switching capacity 16 mA at 4.5 VDC to 80 mA at 26.4 VDC
(See the following graph.)
320 mA max./common

Leakage current 0.1 A max.

Residual voltage 0.8 V max.

ON/OFF response time 0.2 ms max.

External power supply 510 24 VDC £10% (50 mA max. at 26.4 VDC)

The maximum switching current depends upon the power supply voltage, as
shown below.

(mA)
80—
g 50
o
8
2
<
S
=
[
=
g 16—
3
=
0
4.5 20.4 26.4 (vDO)
External power supply voltage —
Note The output current must not exceed 0.5 A per common (i.e., eight points), other-
wise the built-in fuse will blow out. The built-in fuse cannot be replaced by the

user.
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2-1-4 Counting Speed

The maximum response pulse frequency of the High-speed Counter for offset
phase inputs is determined with the type of increment encoder connected to the
High-speed Counter. In this following example, OMRON'’s E6B-CWZ3C Encod-
er is connected to the High-speed Counter.

Example: E6B-CWZ3C (500 pulses/time)

Ratings Item Specification

Power supply voltage 5 VDC (-5%) to 12 V (+10%) with a peak-to-peak
ripple rate of 5% max.

Current consumption 50 mA max.

Resolution (P/R) 500

Output phases Phase A, phase B, phase Z

Output type Open collector output

Output capacity Applied voltage: 30 VDC max.

Sink current: 80 mA max.

Residual voltage:
1V max (when the sink current is 80 mA)
0.4 V max (when the sink current is 20 mA)

Max. response frequency 30 KHz
Output phase difference A/B phase difference 90°+45° (14+14T)
Output rise/fall time 1.0 us max. (Control output voltage 5 V, load resis-

tance 1 KQ, cord length 50 cm)

Clockwise (CW) Rotation Phase A is advanced }4+14T phase ahead of phase B.

- —> CW direction
360°
on ( )
Phase A
OFF
ON ;
Phase B E
OFF . L
& 14T+J6T (90°+45°)

Counterclockwise (CCW) Phase A is delayed }4+)4T phase behind phase B.
Rotation

—> CCW direction

T
(360°)

ON
Phase A
OFF

¢ VATEIET (90°+45°)

ON
Phase B J
OFF

The output offset phase is 90°+45°. Therefore, the greatest offset phase of the
encoder is 45° (i.e., 90° — 45°).
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The Unit requires a minimum offset phase of 3.2 pus.
Thus:
450s  45° (When the rise and fall of the
T 360° Encoder’s output are equivalent.)

Note

(T is the minimum pulse period that

T<360s for responses.)

Inverting the period yields the maximum frequency of 27.7K cps.

<1 _ o7k cps (78 revolutions/s when there
36 [Is are 500 pulses/revolution)

=l

From the above, use the High-speed Counter at a maximum counting speed of
27,000 cps if the High-speed Counter is connected to an encoder with a maxi-
mum response frequency of 27,000 cps.

The pulse width of counter input Z must be 100 us min. if the counter is reset with
a Z-phase input from the encoder at a repetition frequency of 2000 cps max.
The repetition frequency of line driver input must be 1,000 cps when considering
the software processing time.

2-1-5 BCD or Hexadecimal Count Values

BCD

Hexadecimal

10

The High-speed Counter Unit can set the present counter value and the upper
and lower limit count values in BCD or hexadecimal.

The High-speed Counter Unit can process hexadecimal values faster than BCD
values because it need not convert the hexadecimal values into BCD values.

Refer to the following for the data configuration’s BCD and hexadecimal count
values.

Example: Present counter value

n+3 n+2

Sign [X1081X10° 1X10¢ | X108 1 X107} X 10" § X100

L— 0:+.F:—

The above is the data configuration of the present counter value stored in words
n+2 and n+3 of the data area.

Counting range: —8,388,608 to 8,388,607

n+3 n+2

0§ 0 {X16X16* X16% X162 X16' X 16"
7A

L Set to 0. L Data within a range of 000000 to

FFFFFF is stored. Refer to the
following for the actual count values.

The sign of the hexadecimal value is determined with 2's complement of the left-
most bit.
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Example:
In the following example, the count value is FFFFFF.
—{1000000 — (FFFFFF)}=-1=-1

Hex. Hex. Hex. BCD

In the following example, the count value is 800000.
—{1000000 — (800000)} = — 800000 = — 8.388.608
Hex. Hex. Hex. BCD

Therefore the following counting range can be obtained.

Hexadecimal BCD

800000 (-8,388,608)

to to

FFFFFF (-1)

0 0

to to

7FFFFF (8,388607)

2-1-6 Dimensions
I e . “-D
] L
0

o —
IE? 0

——
=] ]

T

X
35—

100.5

2-1-7 Dimensions with High-speed Counter Unit Mounted
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}
|
1
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Connecting 1+ !
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-
117
Approx. 200
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High-speed Counter Unit Components

Section 2-2

2-2 High-speed Counter Unit Components

2-2-1 Nomenclature

2-2-2

12

CT021

RUN ERR
CHIAB12AB12CH2
01234567

MACHINE
No.

B20

81 Al

O3

— Indicators

— Rotary switches

— External connector

Indicator Functions

Rear setting |
switch

Backplane
connector

NPN

PNP

Indicator Name Function
RUN Operation Lit when the High-speed Counter is in normal
counting operation. Not lit when the High-speed
Counter stops counting pulses.
ERR Error Lit when an error, counter overflow, or counter
underflow results.
CH1 |A Counter 1 input A | Lit when counter 1 input A is ON.
B Counter 1 input B | Lit when counter 1 input B is ON.
1 Counter 1 external | Lit when external control input IN1 is ON.
control input IN1
2 Counter 1 external | Lit when external control input IN2 is ON.
control input IN2
CH2 |A Counter 2 input A | Lit when counter 2 input A is ON.
B Counter 2 input B | Lit when counter 2 input B is ON.
1 Counter 2 external | Lit when external control input IN1 is ON.
control input IN1
2 Counter 2 external | Lit when external control input IN2 is ON.
control input IN2
01234567 | External output These indicators light when the corresponding
external output (0 through 7) is ON.
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2-2-3 Switch Settings

Note

Note

There are two rotary switches on the front panel of the High-speed Counter Unit,
which can be used for unit number and operating mode settings.

1. Be sure to turn OFF the High-speed Counter Unit before setting the unit
number and operating mode.
2. Use a flat-blade screwdriver for rotary switch settings.

3. Be sure not to damage the grooves of the rotary switches with the flat-blade
screwdriver. Do not leave either of the rotary switches set midway between
numbers. Otherwise a setting error may occur.

Switch Setting Function
MACHINE No. Unit number setting | Set the switch within a range of 0 to F.
MODE Operating mode Set the switch within a range of 0 to 6.
setting 0: Simple counter mode

1: Linear mode
2: Circular mode

3: Preset mode

4: Gate mode

5: Cumulative gate mode
6: Sampling mode

7 to 9: Not used

The unit number must not be same as the unit number of any other Special I/O
Unit or Position Control Unit in the same system, otherwise a setting error will
result. Each unit number in the system must be unique.

The unit number can be set within a range of 0 to 9 if the C200H, C200HS,
C200HE-CPU11/32/42(-2), C200HG-CPU33/43(-2), or C200HX-
CPU34/44(-2) is used with the High-speed Counter Unit.

The operating mode must be set within a range of 0 to 6. Do not set the operating
mode to 7, 8, or 9, otherwise the High-speed Counter Unit will not operate.

2-2-4 Rear Setting Switch

The rear setting switch of the High-speed Counter Unit is used to select the out-
put mode.

Switch Function
NPN Outputs 0 to 7 will be NPN outputs.
PNP Outputs 0 to 7 will be PNP outputs.

13




SECTION 3
Wiring

This section explains how to connect various input and output devices to the High-speed Counter Unit.

3-1
3-2
3-3
3-4

3-6

&WARNING Do not touch the terminals while the power is being supplied. Otherwise an
electric shock may occur.

External Connector Pins..........
Connector Wiring Method ........
I/0O Circuit Configurations . .......

Wiring Examples of Encoder Inputs

Wiring Example of External Control INputs . ...

Example of External Output Wiring

16
16
18
20
22
23
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3-1 External Connector Pins

The following table lists the allocation of the external connector pins on front side
of the High-speed Counter Unit.

Row B Pin Row A
no.

Counter 1 external control input IN2: | 20 Counter 2 external control input IN2:
12 or 24 VDC 12 or 24 VDC
Counter 1 external control input IN1: | 19 Counter 2 external control input IN1:
12 or 24 VDC 12 or 24 VDC
Counter 1 external control input 18 Counter 2 external control input
IN1/IN2: COM IN1/IN2: COM
Counter 1 input Z: 24 VDC 17 Counter 2 input Z: 24 VDC
Counter 1 input Z: 12 VDC 16 Counter 2 input Z: 12 VDC
Counter 1 input Z: + (Line driver) 15 Counter 2 input Z: + (Line driver)
Counter 1 input Z: — (Line driver) 14 Counter 2 input Z: — (Line driver)
oV oV
Counter 1 input B: 24 VDC 13 Counter 2 input B: 24 VDC
Counter 1 input B: 12 VDC 12 Counter 2 input B: 12 VDC
Counter 1 input B: + (Line driver) 11 Counter 2 input B: + (Line driver)
Counter 1 input B: — (Line driver) 10 Counter 2 input B: — (Line driver)
oV oV
Counter 1 input A: 24 VDC 9 Counter 2 input A: 24 VDC
Counter 1 input A: 12 VDC 8 Counter 2 input A: 12 VDC
Counter 1 input A: + (Line driver) 7 Counter 2 input A: + (Line driver)
Counter 1 input A: — (Line driver) 6 Counter 2 input A: — (Line driver)
oV oV
External output O 5 External output 4
External output 1 4 External output 5
External output 2 3 External output 6
External output 3 2 External output 7
External output 0 to 7 COM: 0 V 1 Power supply for external outputs 0

to 7: 5to 24 VDC

Each external connector is attached with a soldering terminal (Fujitsu

FCN-361J040).

3-2 Connector Wiring Method

The connectors of the High-speed Counter Unit must be soldered.
&Caution Do not remove the label on top of the High-speed Counter Unit before wiring the
connectors, otherwise wire cuttings may fall into the High-speed Counter Unit
and short-circuit the internal circuitry causing the Unit to malfunction.

&Caution

Be sure to remove the label on top of the High-speed Counter Unit after wiring
the connectors, otherwise the Unit in operation may overheat and malfunction.

&Caution

Make sure that all connectors are correctly connected to the High-speed
Counter Unit, otherwise the Unit may burn.

&Caution

Make sure that all connectors are wired correctly, otherwise the High-speed
Counter Unit may burn.

16
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Note 1. The thickness of each wire connected to the High-speed Counter Unit must
be 0.3 mm?2 max.

2. Do not short-circuit any terminals when wiring. Covering each soldered por-
tion with an insulating tube is recommended.

3. When using multi-conductor cables, separate the input and output cables.

Wires
B
B20 00 A20
_J B19 —H A19
T
B6 0 I f— A6
j B5 i [Hoj— AS
‘ —3 B4 0o A4
L AN B3 00 A3
Y Insulating tube B2 00 A2
3] —
) . B1 00 A1l
=3 Wire (Thickness: 0.3 mm?2 max.)
—— /
aVv
Connector

Connector terminal side

Cable Separation

Output cable

Assembling Connectors

Two, M2 pan-head screws
(8 mm long)

Four, M2 nuts

Two, M2 pan-head screws
(10 mm long)

Case

Connector jack

The following Fujitsu 360-series parts are available.

1. FCN-361J040-AU (solder terminal)
FCN-360C040-B (cover)

2. FCN-363J040 (solderless terminal housing)
FCN-363J-AU (contact)

3. FCN-367J040-AU/F (solderless terminal)

17
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Wiring Precautions Refer to the following for noise prevention when wiring counter inputs A, B, and
Z.
1,2, 3. 1. Use shielded, twisted-pair cable and ground the shield to a resistance of
100 Q max.

2. Make the wiring as short as possible and do not run the wires parallel to lines
that produce a lot of noise, such as high-power lines.

3. Try to use a separate stabilized power supply for the High-speed Counter
Unit and another power supply for other 1/O.

4. Be sure not to reverse the polarity when wiring a line driver input.

5. Be sure to connect wires to a 5- to 24-VDC output power supply terminal and
COM (0 V) terminal correctly. If the wires are connected to these terminals
reversely, the built-in fuse will blow out. The built-in fuse cannot be replaced
by the user.

3-3 1/O Circuit Configurations

Input Configuration Terminals numbers in parentheses are used with counter 2.
_______ R Terminal number Name
; ~ = '\N\, O B20 (A20) Counter 1 external control IN2: 12 or 24 VDC
N ]
p ﬁ . AV O B19 (A19)  Counter 1 external control IN1: 12 or 24 VDC
j = O B18 (A18) Counter 1 external control IN1/IN2: Input common

"""" -, Dxxt AMA—O B17 (A17) Counter 1 input Z: 24 VDC
B16 (A16) Counter 1 input Z: 12 VDC

O B14 (A14) Counter 1 input Z: 0 V

AN
filter

"""" -, _mg B13 (A13) Counter 1 input B: 24 VDC
. B12 (A12) Counter 1 input B: 12 VDC

O B10 (A10) Counter 1 input B: 0 V

A TN
Rectifier

"""" -, m B9 (A9) Counter 1 input A: 24 VDC
B8 (A8) Counter 1 input A: 12 VDC

O B6 (A6) Counter 1 input A: 0 V

AN
Rectifier

18
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Line Driver Input Configuration

External Output Configuration

Terminals numbers in parentheses are used with counter 2.

........

........

Internal circuitry

Fuse (1 A)

(NPN/PNP output)
we

7

Oo™O
Fuse (1 A)

O B7 (A7)

O B6 (A6)

Al:

B5:

B4:
B3:
B2:
A5:
A4:
A3:
A2:
B1:

Terminal number Name
O B15 (A15) Counter 1 input Z: (+)

O B14 (A14) Counter 1 input Z: (-)
O B11 (A11) Counter 1 input B: (+)

O B10 (A10) Counter 1 input B: (-)

Counter 1 input A: (+)

Counter 1 input A: (=)

5- to 24 VDC-power
supply for external
outputs O to 7

External output 0

External output 1
External output 2
External output 3
External output 4
External output 5
External output 6
External output 7

External output O to 7
COM:0V

19
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3-4 Wiring Examples of Encoder Inputs

The following are wiring examples of an encoder with A, B, and Z-phase outputs.

Wiring Example 1: 12-VDC Open-collector Encoder

12-vDC 12 VDC @
power Power
. . supply ov Vo
C200H-CT021 High-speed Counter Unit @ Encoder
Shielded, twisted-pair cable <|>

Counter input A 24V N K
!—:' i 1 'A\ ' il P
2 i g lay i D la
=3 [ [
O - [ — A phase
oV ) o . p
& \/ H :I v T ': <>—
Counter input B 24V ,: ': ,: E Encoder 4}
| T A, T P output
; i @ lgi ! I IB
= N | ' i}
5 oV -1 e o — B phase
g o—— ¥ N ""'}l,
Counter input Z 24V v v <
— t A, T ;
- iz i v Iz
s i 2 S L e Zoh
= Vo L V! phase
OV\I W v T O—
— R it 3y E }

Wiring Example 2: 12-VDC In the following example, an input to the High-speed Counter Unit will be turned
Voltage-output (Sink Load)  OFF when an output from the encoder is H and an input to the Unit will be turned
Encoder ON when an output from the encoder is L.

12-vDC 12 VDC C—B

power oV Plowei

C200H-CT021 High-speed Counter Unit supply =) Encoder

Shielded, twisted-pair cable
24V Y "\

1
~ :ﬂ—*—'.l i

[ la

1
N ' —* A phase

o—

Counter input A

Rectifier

Encoder
Counter input B 24V output

A, 4
2 K] ]
"’ ’ "Bphase<
Counter input Z 24V R \
= 1z o , lz
2 S
= » \ Z phas
OV\I v P ?)“"
e —

I Rectifier |

20
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Wiring Example 3: 12-VDC Voltage-output (Source load) Encoder

12-VDC 12 VDC C—B Encoder

power
ov
supply @ %_J
C200H-CT021 High-speed Counter Unit b
Shielded, twisted-pair cable K'
Counter input A 24V oTTTTTTTTT i
] i o _<
3 o i
F 4 i 3 P P
& O : 1 : 0 4 p
— P P .
Counter input B 24V : : H :
ks b .
4 i 3 P P
& \'d E 1 T 4 b
— b b
Counter input Z 24V Vo o C
3 IE L .
L T L i E

Wiring Example 4: Line-driver Output (Am26LS31 or Equivalent) Encoder
Power

Encoder Lo
O0—0O

C200H-CT021 High-speed Counter Unit

Counter input A

21
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Example 5: With Encoder In the following example, open collector outputs from an encoder is connected
Conversion Adapter as line driver inputs through the C500-AE001 Encoder Conversion Adapter.

C500-AE001 Encoder
Conversion Adapter Encoder

Counter input A @ Shlqe_lg?_ci_,_t\_/\/_@t_e_q—_p_a_lr ca}t&l_c—;_ Shlslded, twisted-pair cable

L) £y

'AA;

Q=
:\K ’::><><:

Voltage ‘A------------..__LE

regulator =

12vocizvoc|@ T Vee L1 ol vee LYY
power oV V.4 ov oV
supply @ b d § %

P
P
K

Note Connect the wires so that a counter input to the High-speed Counter Unit will be
turned ON when an output from the encoder is turned ON.
The C500-AE001 Encoder Conversion Adapter uses an Am26LS31-compatible
line driver. H will be output to the positive terminal and L will be output to the neg-
ative terminal of the C500-AE001 when an input to the C500-AE001 is H.

3-5 Wiring Example of External Control Inputs

In order to prevent chatter at the input, use solid-state as much as possible.

12-to 24-VDC 12 to 24 VDC @
power oV
External control input IN1 supply o)

C200H-CT021 High-speed Counter Unit

----- B App 120124 V) Sensor
\‘ \ | ——————— _:
i . Sensor output |
..... L] | !
1
! |
1

\/

filter

External control input IN2 [ — —
----- | 12024 VA Sensor
1 Hw - .
| E CcoM | Sensor output i
4 \
""" ‘ Twisted-pair cable |

;

22
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3-6 Example of External Output Wiring

In the following example, relays are connected to external outputs 0 to 3 and
TTLs are connected to external outputs 4 to 7.

C200H-CT021 High-speed Counter Unit

COM

Fuse (1 A)

-0\0—0

B1

Note

A1 @
]—-——————0«-0\0—11 510 24 VDC
| Fuse (1A)
%\—K__l—‘ Output 0 Power supply
B5
)i Output 0 4 . _ @ oV
Output 1
Output 1 | B4
S P Pl
>
£
—K_T ] -
|7
= I |
2 [ I
=) | |
| |
| I
i |
| !
Pull-up resistor
(4.7 kQ) 5VDC
power
? 0V _supply
A2
_ Output 7 P 1 |l> Output 7

In the above connection example, the output power supply voltage must be high-
er than the load supply voltage, and if the external power supply is different from
the load power supply, make sure that the external power supply voltage is the
same as or higher than the load supply voltage.
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SECTION 4
Functions and Operating M odes

This section describes the High-speed Counter Unit functions and their operating modes.

4-1 OperatingMoOdeS . ...t e 26
4-2 DM andIRBIit AllOCation ... ... e 27
4-3  LINEar MOOE . ..ottt 29
4-3-1  Operation EXample ... ... 29
4-3-2  Configuration of RAaNQe . . ... . iiii i i e e e 29
4-4  Circular MOOE . ... 31
4-4-1  Configuration of RaNQe . . .. ..o ot e 32
A5 Presat MOOE . ..o 33
4-5-1  External Output Pattern . ... ... e 33
4-5-2 Count Rangefor Output Control ...............iiiiiiiiii .. 34
4-5-3  Configuration of RaNQe . . ... ..ot 34
A6 GAEMOUE ..ot 36
4-7 Cumulative Gale MOdE . ... ..o 36
4-8  Sampling MoOde . ... 37
4-8-1 Configurationof Sampling Time . ... 37
4-9  INPUL TYPBS . o ettt e e 37
4-10 Counter Reset ConditionS. . .. ... oot e 40
4-11 DataProcessingWith PC . ... ... e 41

25



Operating Modes

Section 4-1

4-1 Operating Modes

Drum Function

Preset Function

Counting Function

The High-speed Counter Unit can operate in any of the following seven modes
selected with the rotary switch on the front panel of the High-speed Counter Unit.
The modes other than the simple counter modes are classified according to the

function.

Linear mode
Circular mode

Preset mode

Gate mode
Cumulative gate mode
Sampling mode

MODE

Operating mode

Function

Page

Simple Counter
Mode

Counts the number of input pulses within a range of —8,388,608 to 8,388,607.

Linear Mode

A total of 16 ranges with upper and lower limits between —8,388,608 and
8,388,607 can be set and when the count value is within one of the ranges,
8-point signals can be output.

29

Circular Mode

A total of 16 ranges with upper and lower limits between 0 and 65,535 can be
set and when the count value is within one of the ranges, 8-point signals can
be output. The number of pulses from 0 to 65,535 is counted. The count value
is reset to O after it reaches the maximum countable value set and the
High-speed Counter Unit continues counting the number of pulses.

31

Preset Mode

Counter value is decremented beginning with a preset value whenever a
counter input is turned ON. Both counters 1 and 2 have three external outputs
that will be turned ON and OFF while the count is decremented and an
external output that will be turned ON when the High-speed Counter Unit
finishes counting down the number of pulses. A total of 20 values can be
preset within a range of 1 to 8,388,607, any of which can be used with the
High-speed Counter Unit in this mode.

33

Gate Mode

Counts the number of pulses within a range of —8,388,608 to 8,388,607 while
control input IN1 is turned ON. The High-speed Counter Unit resets the count
value at the rising edge of control input IN1. An external control input or an IR
bit can be used as the control input.

36

Cumulative Gate
Mode

Counts the number of pulses within a range of —8388,608 to 8,388,607 while
control input IN2 is turned ON to accumulate the count value. The High-speed
Counter Unit resets the count value at the rising edge of control input IN1. An
external control input or an IR bit can be used as the control input.

36

Sampling Mode

Counts the number of pulses from the rising edge of control input IN1 within a
range of —8,388,608 to 8,388,607 for a preset interval. An external control
input or an IR bit can be used as the control input.

37

26

Note

The following pages provide information on data area allocation for value set-

tings and functions of set values.

The High-speed Counter Unit in simple counter mode does not use any set val-
ue. For the data area allocation of the High-speed Counter Unit in simple counter

mode, refer to 5-1 DM Area Allocation in Simple Counter Mode.
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4-2 DM and IR Bit Allocation

The following DM and IR bits are allocated to the Special I/O Unit for the C200H,
C200HS, C200HX, C200HG, or C200HE PC.

DM Area A block of 100 words between DM 1000 to DM 2599 is allocated to the Special
I/O Unit.
The words allocated to the Special I/O Unit are within the following range.
Words m to m+99 (m = 1000 + 100 x Unit No. O to 15)
Upper and lower limits, output pattern, and other settings for each mode are
stored in these words.

Note Unit numbers 10 to 15 (A to F) are available only when the C200HX, C200HG, or
C200HE PC is used with the C200H-CT021.

IR Area A block of 10 words between IR 100 to IR 199 or IR 400 to IR 459 is allocated to
the Special I/0 Unit.

The words allocated to the Special I/O Unit are within the following range.
Words n to n+9 (n = (100 + 10 x Unit No. 0 to 9) or (400 + 10 X (Unit No. —10)
(Unit No. 10 to 15))

Note Unit numbers 10 to 15 (A to F) are available only when the C200HX, C200HG, or
C200HE is used with the C200H-CT021.

IR words n and n+1 are used for outputs from the PC to the Special /0O Unit and
IR words n+2 to n+9 are used for inputs from the Special I/0 Unit to the PC.

IR output words includes information to control the Special /O Unit, such as
Start, Stop, and Data Transfer commands.

The status data blocks of the Special I/O Unit, such as present counter value and
operation data, are input to the PC from the input data area.

Data of 100 DM words is transferred to the Special /0O Unit when the Special /O
Unit is turned ON or restarted.

Data of 10 IR words and data from the Special I/O Unit are transferred at the time
of the PC’s I/O refresh.

27
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Example: C200HX

[DM]

Unit0 | DM 1000 to 1099
Unit 1 | DM 1100 to 1199
Unit 2 | DM 1200 to 1299
Unit 3 | DM 1300 to 1399
Unit4 | DM 1400 to 1499 Initial data transfer
Unit5 | DM 1500 to 1599 [ Executed when the ]
Unit 6 | DM 1600 to 1699 CT021 is turned
Unit 7 | DM 1700 to 1799 ON or restarts.
Unit 8 | DM 1800 to 1899 -
Unit9 | DM 1900 to 1999 /
Unit A | DM 2000 to 2099
Unit B | DM 2100 to 2199
Unit C | DM 2200 to 2299
Data area,
Unit D [ DM 2300 t0 2399 || READ DATA and
Unit E | DM 2400 to 2499 | |  WRITE DATA
Unit F | DM 2500 to 2599 By executing IORD and

Optional bit areas
(DM, fixed DM, EM,
IR, LR, HR, and AR)

IOWR instructions, data can
be written to and read from
the data area of the
High-speed Counter Unit.

High-speed Counter Unit

>

<

Data area of the
High-speed Counter Unit

Word m

to to

Word (m+99)

Up to 100 words are used.
m = 1000 + 100 x Unit No.

1/0O data area

Word n OUT data area

to
Word (n+99) | IN data area

Up to 10 words are used

n =100 + 10 X Unit No. (0 to 9)
n =400 x 10 x (Unit No. — 10)
(Ato F)

The EM area is available with the C200HX and C200HG.

New data and preset
value transfer
Set the assigned area to
data and set the data
[IR area] transfer IR bit to 1 to
transfer the data.
Unit 0 IR 100 to 109
Unit 1 IR 110 to 119
Unit 2 IR 120 to 129
Unit 3 IR 130 to 139
Unit 4 IR 140 to 149
Unit 5 IR 150 to 159
Unit 6 IR 160 to 169
Unit 7 IR 170to 179 < Scanned and refreshed
Unit 8 IR 180 to 189 At the time of the PC’s I/O
. refresh, the PC to the
Unit 9 IR 190 to 199 High-speed Counter Unit (OUT)
Unit A IR 400 to 409 and the High-speed Counter Unit|
to the PC (IN) are refreshed.
Unit B IR 410 to 419
UnitC |IR 420 to 429
UnitD [IR 430 to 439
UnitE |IR 440 to 449
Unit F IR 450 to 459
Note

Refer to 4-11 Data Processing with PC for I/O refresh and data transfer timing.
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Section 4-3

4-3 Linear Mode

A total of 16 ranges with upper and lower limits between —8,388,608 and
8,388,607 can be set in this mode and when the count value is within the ranges,
the High-speed Counter Unit will turn an output ON.

—8,388,608 8,388,607
(800000 to FFFFFF) 0 (000000 to 7FFFFF)
Coun't value

| ] L ]
T 4]
Present
counter
\I/alue .
Range 0 Range 1
Range 2
Range 3

4-3-1 Operation Example

This example uses the following lower and upper limits with the outputs to be

turned ON.
Range Lower limit Upper limit Output (ON)
Range 0 —7,000 -5,000 3,1
Range 1 -1,000 4,500 7,6
Range 2 —4,000 3,000 6,5
Range 3 —6,000 2,000 2,1

If the present counter value is 3,000, outputs 7, 6, and 5 will be turned ON be-
cause the present counter value will be within ranges 1 and 2, in which case the
OR of the outputs will be turned ON.

If the present counter value is —5,000, outputs 3, 2, and 1 will be turned ON be-
cause the present counter value will be within ranges 0 and 3.

In the case where ranges of counters 1 and 2 are different from each other, if the
present counter value is within a range of counter 1 or 2, the OR of outputs corre-
sponding to the range will be turned ON.

4-3-2 Configuration of Range

Note

The configuration of the range in linear mode is briefly described in the following
to explain the functions of the High-speed Counter Unit. Besides the settings de-
scribed in this section, a variety of settings, such as operating mode, input type,
and counter reset condition settings, are required. Refer to 5-2 Data Area Alloca-
tion in Linear and Circular Modes for data area allocation in detail.
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A range consists of lower and upper limits and output pattern, and uses five
words. The lower limit uses two words, the upper limit uses two words, and the
output pattern uses one word. Up to 16 ranges are available.

m+15

F Lower limit
to
- Upper limit - | Range 0
m-19 | Output pattern
m-+20 o
~ Lower limit
to
- Upperlimit { | Rangel
m-+24 | Output pattern
= == to
m+90 I
I Lower limit -
Range 15
o | Upper limit

m=+94 | Output pattern

The upper and lower limits can be set within a range of —8,388,608 and
8,388,607.

The following is an example of range 0.

Lower Limit BCD

m+16 m+15

Sign [ X108 X108 X104 | X10° 1 X 1021 X10' 1 X100

— 0+ FI—

Range: —8,388,608 to 8,388,607

Hexadecimal

m+16 m+15

0 | 0 |X16°1X16¢ | X16°1 X162 X 16" X167

Setto 0.

Range: 800000 to FFFFFF (8,388,608 to —1) and 000000 to 7FFFFF (0 to
8,388,607)

Upper Limit The configuration of the upper limit is the same as that of the lower limit. Replace
word m+16 with m+18 and word m+15 with m+17.
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Output Pattern

External outputs 7 to 0 correspond to the rightmost 8 bits (07 to 00) for the output
pattern.

m—+19

15 «— (08 07 «——» 00

\—- External outputs /

\7 Internal outputs

| (1:ON.0:OFF)

To output pins 0 to 7 of the external connector.

Both internal and external outputs or only eight internal outputs can be specified.
The results of the outputs will be transferred to word n+9.

It is possible to preset 16 ranges, any of which can be chosen.
Ranges and external outputs can be enabled or disabled.

A maximum of three ranges and a present counter value can be changed by
transferring data even when the High-speed Counter Unit is in operation.

Both upper and lower limits cannot be set to 8,388,607.

4-4  Circular Mode

The High-speed Counter Units in this mode counts the number of pulses within a
range of 0 to 65,535. The count value is reset to 0 after it reaches the maximum
countable value set and the High-speed Counter Unit continues counting the
number of pulses. A total of 16 ranges with upper and lower limits can be set and
when the count value is within the ranges, the High-speed Counter Unit will turn
an output ON.

Range 2

Present counter value

Maximum O Range 1

value (9,999)

Count value

Range 0
Range 3

The example below uses the following lower and upper limits with the outputs to
be turned ON.

Range Lower limit Upper limit Output (ON)
Range 0 4,000 4,500 3,1
Range 1 200 3,000 7,6
Range 2 9,000 1,000 6,5
Range 3 4,300 7,000 2,1

If the present counter value is 600, outputs 7, 6, and 5 will be turned ON because
the present counter value is within ranges 1 and 2, in which case the OR of the
outputs will be turned ON.
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If the present counter value is 4,500, outputs 3, 2, and 1 will be turned ON be-
cause the present counter value is within ranges 0 and 3.

In the case the ranges of counters 1 and 2 are different from each other, if the
present counter value is within a range of counter 1 or 2, the OR of outputs corre-
sponding to the range will be turned ON.

4-4-1 Configuration of Range

Note

Maximum Count Value

Note

Upper and Lower Limits
and Output Pattern
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The configuration of the range of the High-speed Counter Unit in circular mode is
briefly described below to explain the functions of the High-speed Counter Unit.
Besides the settings described in this section, a variety of settings, such as oper-
ating mode, input type, and counter reset condition settings, are required. Refer
to 5-2 Data Area Allocation in Linear and Circular Modes for data area allocation
in detail.

Circular mode requires settings for the maximum count value of the High-speed
Counter Unit. Except for the maximum count value, the configuration of the
High-speed Counter Unit in circular mode is the same as that of the High-speed
Counter Unit in linear mode.

The lower and upper limits use two words each and the output pattern uses one
word. Up to 16 ranges are available.

The maximum count value can be set to 1 to 65,535.

BCD

m-+8 m—+7

0 1 0 ! 0 IX10t|X10° X102 X10' 1 X10°

Set value: 1 to 65,535
Hexadecimal

m—+8 m—+7

010! 0 0 |XI6X162!X16"X16°

—— Set to 0.

Set value: 0001 to FFFF

The above is an example of the maximum count value of counter 1.

Counter 2 uses words m+10 and m+9.

If the maximum count value is changed with the IOWR instruction, reset the

count value to 0, otherwise the count value will not be reset to 0 after the count
value reaches the new maximum count value.

Upper and lower limits can be within a range of 0 to the maximum count value
set.

Outputs 7 to 0 correspond to the rightmost 8 bits (07 to 00) for the output pattern.

For the data configuration of the output pattern, refer to the output pattern in lin-
ear mode.

Both internal and external outputs or only eight internal outputs can be specified.
It is possible to preset 16 ranges, any of which can be enabled or disabled.
External outputs can be enabled or disabled.

A maximum of three ranges and a present counter value can be changed by
transferring data even when the High-speed Counter Unit is in operation.
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4-5 Preset Mode

Note The High-speed Counter Unit is in decrement counting operation in this mode.
Therefore, sensor inputs such as encoder inputs to the High-speed Counter Unit
must be in decrement mode.

The High-speed Counter Unit in this mode counts down the number of pulses
whenever a counter input is turned ON beginning with a preset value. Both
counters 1 and 2 have three external outputs that will be turned ON and OFF
while the count is being decremented and an external output that will be turned
ON when the High-speed Counter Unit finishes counting the number of pulses.

Pulse input |””””I””“””l””””“”l””“”l””””””””

Counter preset value

Count value
ON ' E
External output 0/4 A® <
OFF ! —
[ * A: H
ON ! b
External output 1/5 S>®k ©-
OFF =i ' )
OoN D : i
External output 2/6 Ok ! ' e®>
oFF ——='| B
LK * 5
P 'l T
ON E 1 * l
External output 3/7 ol '
OFF T !
Start ON l—l '
Word n bit 00 (01) oFf

External outputs O to 3 are for counter 1 and external outputs 4 to 7 are for count-
er2.

Bit 01 is a flag of counter 2.
In the above chart, horizontal lines express count values for external outputs 0,
1, 2, 4,5, and 6 and timing for external outputs 3 and 7.

Note An interval of 2 ms min. is required between the preset count values marked with
asterisks in the above chart, otherwise no external output can be obtained nor-
mally.

4-5-1 External Output Pattern

External outputs O to 3 are for counter 1 and external outputs 4 to 7 are for count-

er 2.
Output Output pattern
0/4 Turned ON when the counter starts and turned OFF at count value O+A.

1,2/5,6 | Turned ON at the counter preset value + B and the counter preset value
+ D and turned OFF at count values 0+C and O+E.

3/7 Turned ON for a preset interval after the counter finishes operating.
Always turned ON if the time is set to FFFF.
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4-5-2 Count Range for Output Control
Mark Meaning Range
A A count value turning external outputs 0 and 4 0 to 8,388,607
OFF. (0 to 8,388,606 for
B, D A count value turning external output 1 and 5 or | count value A)
2 and 6 ON.
C,E A count value turning external output 1 and 5 or
2 and 6 OFF.
T Time to keep external outputs 3 and 7 turning 01t099.99 s or
ON. always ON

4-5-3 Configuration of Range

Note

Count Values for Output

Control

Example 1: OFF Count
Value of External Output 1

The configuration of the range in preset mode is briefly described below to ex-
plain the functions of the High-speed Counter Unit. In addition to the settings de-
scribed in this section, a variety of settings, such as operating mode, input type,
and counter reset condition settings, are required. Refer to 5-3 Data Area Alloca-
tion in Preset Mode for data area allocation in detail.

Words m+10 to m+20 are for counter 1 and words m+30 to m+40 are for counter
2. Count values can be set within a range of 0 to 8,388,607.

Values in parentheses are for counter 2 in the following diagram.

m+10 (m+30) | ExternaloutputO (4) |
m+11 (m+31) OFF count value
External output 1 (5)
 ONcountvalue |
_ External output 1 (5) |
OFF count value
External output 2 (6)
 ONcountvalue |
m+18 (m+38) External output 2 (6)
m+19 (m+39) | OFF countvalue |

to

m+20 (m+40) | Time to keep external output
3 (7) from turning ON

BCD

m+11 m+10

0 |X10° IX10° I X10% | X10° ! X102 1 X10" 1 X10°

Set value: 0 to 8,388,607
(O to 8,388,606 for external output 0 (4))

Hexadecimal

m-+11 m+10

0 | 0 |X16%!X16¢|X16°1 X1621 X161 X160

Setto 0.

Set value: 000000 to 7FFFFF
(0 to 7FFFFE for external output O (4))

There is no difference in configuration among count values for external outputs
0,2,4,5, and 6.
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Example 2: ON Time of
External Output 3

Counter Preset Values

Example: Counter Preset

Value 0

Note

External output 3 will be kept ON until the counter starts again if the time is set to
FFFF.

———— m+20—

X10' 1 X10° X107 1 X102

Setvalue: 0109999 (0to 99.99 s)
Unit: 0.01s

The maximum number of counter preset values is 20 within a range of 1 to
8,388,607, any of which can be chosen.

m-+50 | Counter preset |
m-+51 | value 0
m+52 | Counter preset |
m-+53 | value 1

- ~—d—
r— —r

{(

m-+86 _Counter preset_
m+87 | value 18
m-+88 _Counter preset |

m-+89 | value 19

BCD

m+-51 m+50

0 X108 1X10° I X10° [X10° X102 1 X10" I X10°

Set value: 1 to 8,388,607
Hexadecimal

m—+51 m—+50

0 | 0 [X16%1X16¢|X16% X162 1X16" I X16°

—— Setto 0.

Set value: 000001 to 7FFFFF

A maximum of six counter preset values can be changed by transferring data
from the PC, in which case data blocks A to E and T for turning the outputs ON
and OFF must be preset. These data blocks cannot be changed by transferring
data from the PC. The C200HX, C200HG, and C200HE PCs can use the IOWR
instruction to change the data blocks.

Refer to Section 10 Using IORD and IOWR Instructions for the IOWR instruction
in detail.
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4-6 Gate Mode

The High-speed Counter Unit in this mode counts the number of pulses within a
range of —8,388,608 to 8,388,607 while control input IN1 is turned ON. The count
value is reset at the rising edge of control input IN1. An external control input or
an IR bit can be used as the control input.

Pulse input ””I“lI””“”l”””””“”I|“““”I”””I||““|||
Control input IN1 N l f l
P OFF——T

Count value

Counting Counting  Counting Counting
starts stops starts stops

In this mode, the present counter value will start counting from 0 when control
input IN1 is turned ON and stops counting the present counter value at the falling
edge of IN1. The count value will be kept on hold until control input IN1 is ON
again.

The High-speed Counter Unit in this mode does not have any external output.

4-7 Cumulative Gate Mode
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The High-speed Counter Unit in this mode counts the number of pulses within a
range of —8388,608 to 8,388,607 while control input IN2 is turned ON to accumu-
late the count value.

The count value is reset at the rising edge of control input IN1. An external con-
trol input or an IR bit can be used as the control input.

Pulse input ”l”““”“l”””””““”””“””l”l””“I””””

Control input IN1  oN f_l
OFF
Control input IN2 ON '
o ——— L 1—

Count value

Counting ! Counting Reset! Counting

Reset
stops ' stops : stops
Counting Counting Counting
starts starts starts

In this mode, the count value will be reset when control input IN1 is turned ON.

The High-speed Counter Unit counts the number of pulses while control input
IN2 is ON. The count value will be kept on hold while IN2 is OFF. The count value
is accumulated whenever control input IN2 is ON.

The High-speed Counter Unit in this mode does not have any external output.
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4-8 Sampling Mode

The High-speed Counter Unit in this mode counts the number of pulses between
for a preset interval. The High-speed Counter starts counting the number of
pulses from the rising edge of the control input IN1 within a range of —8,388,608
to 8,388,607. An external control input or an IR bit can be used as the control

input.
Pulse input “”“””””“I””””““”“”“””””“““”
Control input IN1 ON ﬂ ﬂ
OFF 1

Sampling time

Count value

0

) + )

Counter reset Counting Counter reset Counting
Counting stops Counting stops
starts starts

In this mode, the number of pulses will start counting from 0 when control input
IN1 is turned ON and the timer for a preset sampling time will be turned ON at the
same time. When the time is up, the High-speed Counter Unit will stop counting
the number of pulses and keep the count value on hold.

The High-speed Counter Unit resets the count value at the rising edge of control
input IN1 and starts counting the number of pulses for a preset sampling time.

The High-speed Counter Unit in this mode does not have any external output.

4-8-1 Configuration of Sampling Time

Note

Sampling Time

4-9

Input Types

The configuration in sampling mode is briefly described below to explain the
functions of the High-speed Counter Unit. In addition to the settings described in
this section, a variety of settings, such as operating mode, input type, and control
condition settings, are required. Refer to 5-4 Data Area Allocation in Gate, Cu-
mulative, and Sampling Modes for data area allocation in detail.

A sampling time can be set within a range of 1 to 9,999 ms.

/——n+1—\

15 «———> 00

X109 X102 1 X10" EX10°

Set value: 0001 to 9999 ms
Unit: 1ms

Any one of the following types of inputs can be selected for the High-speed
Counter Unit.

« Offset phase inputs
» Up and down pulse inputs
* Pulse and direction inputs

The High-speed Counter Unit has a function to multiply offset phase inputs by
two or four. The resolution can be increased in proportion to the number of
pulses input from encoders.
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Input types are set with bits 00 to 03 of words m+1 and m+2.
Word m+1 is for counter 1 and word m+2 is for counter 2.
Input Type:

Counter

1 Example

0:x1 .
1:x2 Offset phase input
2:x4

3: Up and down pulses input
4: Pulse and direction input

The type of input to counter 2 is set with word m+2.

Offset Phase Inputs

High-speed Counter Unit

Counter input A

Counter input B

Counter input Z

Encoder Aphase {""TTTTTTTTT :
——— Connect to ——10
i\ match :
B phase + direction of !
. . H
. operation. : o
I tvcconesmcsmen a
Zphase (Resetinput)
O
Forward
rotation

is incremente
of the A-phas

When the A phase is 90° in
advance of the B phase, the count

d at the rising edge
e input.

Reverse
rotation

When the A phase is 90° behind the
B phase, the count is decremented at
the falling edge of the A-phase input.

ON
A phase I
OFF ] Ll 1 1 - ] 1 ] 1 +
ON | 5 — :
B phase : : : : L _| : : '. : : I_
OFF — : - ; - : ; : ' -
Mot | | SR |
Moo 3 AR R 8
ca [l ) ) |
Multiplier — iis 4 &5 6 20! 1ol li8l 7 16 15
1 : 1 : t I-l 1 I: I- I: 1 :l |rl -
X2_ﬂ:”:1 n H H : -l: ﬂ |-
51 2 3 §4 5 6 7 819101112 139138137136 135 134133 32 31 30129
SO R
Note A counter can be reset with a Z-phase input from the encoder. Refer to 4-10

Counter Reset Conditions.
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Up and Down Pulse Inputs

Note

Pulse and Direction Inputs

Note

Encoder or sensor for decrementing High-speed Counter Unit

' Down pulses
O Counter input A
Encoder or sensor for incrementing Up pulses O Counter input B
4: Reset inputs, etc.
O Counter input Z
Sensor or switch
1 2 3 2 1 0 1 2
Us ol N l_l |—| I R I_l M
p pulses OFF - - :
oN | | |
Down pulses | I l I I l
OFF

The High-speed Counter Unit counts up and down pulse inputs when the pulses
are turned ON.

A counter can be reset with a Z-phase input from the encoder. Refer to 4-10
Counter Reset Conditions.

High-speed Counter Unit

Direction switch

Direction signal
o O Counter input A
Encoder or sensor —L_O/ P

T Input pulses )
Counter input B

Reset inputs, etc.

O Counter input Z

Sensor or switch

Input pulses ON llllllllllllllll
putp OFF

Direction signal ©N

Up Down Up =

Counter input A is used as a direction signal. The High-speed Counter Unit will
be in decrement operation when the direction signal is ON and in increment op-
eration when the direction signal is OFF.

The High-speed Counter Unit counts pulses when the pulses are turned ON.

A counter can be reset with a Z-phase input from the encoder. Refer to 4-10
Counter Reset Conditions.
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4-10 Counter Reset Conditions

The count value can be reset with the internal Reset Bit, external control input
IN1, and counter input Z. There are 12 counter reset modes as shown in the fol-
lowing table. Counter reset modes are set with bits 08 to 15 of words m+1 and
m+2.

Word m+1 is for counter 1 and word m+2 is for counter 2.

Counter Reset Mode Counter 1 Example
— 0to 11 (Modes 0 to 11)
Abbreviations Used in Table I: Internal Reset Bit
E: External control input IN1
Z: Counter input Z

1to 11: Counter reset modes

In the following table, when two or more conditions are combined, they are
treated as a logical AND. For example “Z, E, I” means that the count value will be
reset when counter input Z is H, external control input IN1 is L, and internal Reset

Bitis 1.
Input Counter reset condition and timing
Internal Reset Bit 0 1
Not reset
0]
Resetmﬁ
Counter input Z + external 2 3
control input IN1 + internal
Reset Bit 2 jl% 2) _I_L——l. —
(E) : (52)) .
0] — — — L
Rese s GG
@ . (€. W) @.®. O
Counter input Z + external 4 5
control input IN1
P @ —— @ —I_
€ — € L
Reset Reset L
2 - (E) @\
Counter input Z + internal 6 7
Reset Bit
@ —I1— 2 j I:
o5 = Reset
Reset 2
-0
External control input IN1 8 9
+ internal Reset Bit
E— 1 ® —_1—
oIy 1= A I e
Reset L Resét) _L
(E)-() (B -0
External control input IN1 10 11
(E)
(B
Reset E Reset H
(E) E)
Note 1. The width of a pulse of counter input Z and that of external control input IN1

must be 0.1 ms min.
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2. When the High-speed Counter Unit in counter reset operation uses counter
input Z or external control input IN1, the input repetition frequency of counter
input Z or external control input IN1 must be 500 cps max.

4-11 Data Processing with PC

This section provides the data transfer timing of the High-speed Counter Unit
and the execution cycle of the PC.

Execution Cycle of PC The PC processes the following within a cycle time.
~—K———— (Cycle time Cycle time ——i
Com- |Host | Periph- o Com- st | Periph- 1o
,T,g'ges, link 5{Cae|de' Arithmetic operation | refresh B”_r?)Ees, link sircaéde' Arithmetic operation | refresh
sing Servicetl service sing Servicej service
Data Exchange with PC The High-speed Counter Unit exchanges /O area information with the PC with

every /O refresh.

—»é—- Cycle time -~ Cycle time—>%€~ Cycle time—>%~ Cycle time —&~ Cycle time%

170 70 ] ICE ICE 70 |
re- re-
fres|

re- re- | re- |

f fresh] fresH L fresh
: LR
’ ’

Starts, etc. |

At PC -_— / . I

. Operation, etc.

\
'
.
\
o —
\
.
~

. i Starts, etc. /
At High-speed _—
Counter Unit

Operation, etc.

The data transfer completion bit will be turned ON or OFF whenever data is

transferred.
¥ Cycle time - Cycle time —* Cycle time i
110 110 I3)
refresh refresh refresh
'.\
~ 3 <
Data transfer s
At PC
T
_ Data transfer
completion
f Internal /
At High-speed | Processing Data transfer Data being /
Counter Unit request accepted transferredl/
| Data transfer
completion
Note When the High-speed Counter Unit is mounted to a Slave Rack, there may be a

data transfer delay between the Master and the Slave. Refer to C200H PCs
Operation Manual for details.
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SECTION 5
DM Area Allocation

This section provides information on the DM and IR bit allocation in each mode.

5-1 DM AreaAllocationinSimpleCounter Mode ..., 44
5-2 DM AreaAllocationin Linear and Circular Modes ............ ..., 46
5-3 DM AreaAllocationinPreset Mode . ...ttt 52
5-4 DM AreaAllocation in Gate, Cumulative Gate, and SamplingModes .. .............. 58

43



DM Area Allocation in Simple Counter Mode
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5-1

DM Allocation

Note

IR Bit Allocation

DM Area Allocation in Simple Counter Mode

The following explains DM and IR bit allocation in simple counter mode.

Word Bit Function
m 00to 03 Operating mode (0: Simple counter mode)
04 to 07 Not used.
08to 11 Not used.
12to0 15 Present counter value mode
(0: BCD; 1: Hexadecimal)
m+1 to m+99 Not used.

The Unit in simple counter mode will accept offset phase inputs and the reset
mode will be set to 0.
The Unit will be in counting operation after the Unit is initialized.

Word Bit Flag Function
(output)
n 00 STOP Both Counters Unit starts operating when this bit is OFF and stops operating when
Command this bit is ON.
01to 03 |--- Not used.
04 RESET Counter 1 Com- | Counter 1 reset at the rising edge of this bit. Refer to 4-10 Counter
mand Reset Conditions.
05 RESET Counter 2 Com- | Counter 2 reset at the rising edge of this bit. Refer to 4-10 Counter
mand Reset Conditions.
06 READ ERROR com- Error codes are read at the rising edge of this bit. When this bit is ON
mand while the Error Flag (word n+6 bit 15) is 1, error codes will be output to
word n+7.
The error code will be set to 0 when the last error code is read.
Repeatedly turn this bit ON until the error code is set to 0.
The Error Flag is set to 1 while there is any error code.
To reset the Error Flag, use the control code “EC” of the IOWR instruc-
tion. Refer to 11-1 Error Processing.
07to 15 | --- Not used.
n+1 00to 15 | --- Not used.
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Word Bit Flag Function
(input)
n+2, n+3 | 00 to 15 Present Counter 1 Value | BCD n+3 n+2
Sign ><10°§x105§><10‘ ><103§x102§><10‘§x10°
0:+.F:—
Stored data range: —8,388,608 to 8,388,607
Hexadecimal n+3 n+2
0| 0 [X16° §X16‘ X163§X162§X16‘§X16°
_|: Setto 0.
Stored data range: 800000 to FFFFFF (—8,388,608 to —1) and
000000 to 7FFFFF (0 to 8,388,607)
n+4, n+5 | 00 to 15 Present Counter 2 Value | Refer to the information on the above present counter 1 value.
n+6 00 | Count- | Counting Set to 1 when the counter is counting.
o1 |erl Input Z Indicates the status of input Z (1: H; O: L)
02 Control Input IN1 Indicates the status of control input IN1 (1: H; O: L)
03 Control Input IN2 Indicates the status of control input IN2 (1: H; 0: L)
04 Counter Overflow Set to 1 when the count value is not within a range of —8,388,608
to 8,388,607.
Reset the counter when set to 1.
05 Reset Set to 1 during a scan of the PC after the counter is reset.
06 Counter Operating Set to 1 while either of the counters is counting.
07 Unit Busy Set to 1 while the IOWR instruction is processed for the C200HX,
C200HG, or C200HE PC or the Unit is initialized.
08 | Count- | Counting Refer to the information on the above counter 1
09 |€r2 Input Z
10 Control Input IN1
11 Control Input IN2
12 Counter Overflow
13 Reset
14 Data Transfer Comple- Set to 0 from 1 or vice versa when the Unit has completed proces-
tion sing the IOWR instruction.
15 Error Set to 1 when an error results. The error code and error location
will be output to word n+7 by setting the READ ERROR Command
to 1.
n+7 00to 15 Error Data An error code and error location are output in the following format.
15 «—+08 07 «—» 00
x10‘i’><10° ><10‘1§><10°
Error code Error location
Two rightmost DM digits are indicated.
Refer to Section 11 Error Processing and Troubleshooting.
n+8 00 to 15 -—- Not used.
n+9 00 to 15 -—- Not used.
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5-2 DM Area Allocation in Linear and Circular Modes

The section explains DM and IR bit allocation in linear and circular modes.

DM Allocation
Word Bit Function
m 00 to 03 | Operating mode (1: Linear mode; 2: Circular mode)
04 to 07 | Forced external output setting (0: Disabled; 1: Enabled)
08 to 11 | External output (0: NPN; 1:PNP)
12 to 15 | Counter values and ranges (0: BCD; 1: Hexadecimal)
m+1 00 to 03 | Counter 1 input types and counter reset conditions:
Input types
0:x1
1:x 2 > Offset phase inputs (counter 1)
2:x4
3: Up and down pulses input
4: Pulse and direction input
04 to 07 | Not used.
08 to 15 | Reset modes 00 to 11 (Mode 0 to mode 11)
m+2 00 to 15 | Counter 2 input types and counter reset conditions:
Refer to the information on counter 1 input types and counter reset conditions.
m+3 00 to 15 | First word number of PC storing transfer data and number of transfer data blocks
Transfer data can be stored in consecutive words in a data area of the PC, which can be used to
change the upper and lower limits of the count value and present counter value of the Unit.
A transfer data block uses six words. Three transfer data blocks (i.e., 18-word data) can be
transferred to change the upper and lower limits of the count value. On the other hand, a transfer
data block (i.e., 6-word data) can be transferred to change the present counter value.
Be sure to create PC data in consecutive words in the same area.
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Word

Bit

Function

m+4

00to 03

PC data area (0: DM; 1: I/O; 2: LR; 3: HR; 4:AR; 5: EM)

04 to 07

Not used.

08to 15

Number of transfer data blocks (01 to 03)

l

m=+3 PC data area

0 | DM

m-+4

X100 [ X101 X107 1 X 10" 1 X10°

X10'1 X10°| 0

110

-

Number of transfer PC data area Word number
data blocks AN /

First word number of transfer data

LR

AR

The EM area is available for the C200HX
and C200HG PCs.

EM

2
3 |HR
4
5

The following is the data configuration to transfer upper and lower limits from a data area of
the PC.

15— 00

X10' EX10° Set range: 00 to 15

N wd

W d (N+1)

X103 X107 1X10" 1 X10° .
| ! ! Lower limit

W d (N+2) | Sign| X1081X10° i X 10¢ 0+
; : Sign

Fim

W d (N+3) | X10% X107 1X10" 1X10°
o Upper limit
X10 Set in hexadecimal when counter value mode is hexadecimal.

W d (N+4) X10°1X10°

SRR ERRREEY Output pattern Bit output

0: OFF; 1: ON

External outputs
Set to 0.

Internal outputs

N: First word number set with PC

The following is the data configuration to transfer counter values from a data area
of the PC.

15— 00

Present counter value preset code
F1: Counter 1; F2: Counter 2; F3: Counters 1 and 2

—N]wd

W d (N+1)

X10°1 X101 X10" 1X10°| |  present counter value preset data
t t Range: —8,388,608 to 8,388,607

Set in hexadecimal when counter value mode is hexadecimal..

W d (N+2) | Sign| X10°1X10° 1 X10¢

W d (N+3) | X16% X107 1 X10" i X10° _
" ; The present counter value is set for
counter 2 only if preset code F3 is

designated.

W d (N+4) | sign| X10°1 X10° 1 X10*
—t

Not used.

' 1 1

N: First word number set with PC

Set the number of transfer data blocks to 01 to transfer the present counter value.
If the number of transfer data blocks is set to 02, set the first word of the transfer data blocks to
the present counter value, in which case, the succeeding data blocks will be ignored.

Transfer the error clear code “EC” to reset the Error Flag.

m+5

00 to 15

Ranges assigned to counter 1 (1: Enabled; 0: Disabled)
Bits 00 to 15 correspond to ranges 0 to 15.

m+6

00 to 15

Ranges assigned to counter 2 (1: Enabled; 0: Disabled)
Bits 00 to 15 correspond to ranges 0 to 15.
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Word Bit Function
m+7, 00 to 15 | Max. count value of counter 1 (in circular mode only)
m+8
BCD m+8 m+7
0 [ 0 | O [X104]X10°] X102 X10" X10°
|: Setto 0.
Range: 1 to 65,535
Hexadecimal m-+8 m+7
0| 0 0| 0 [X16:X162:X16' X16°
Setto 0.
Range: 0001 to FFFF
In the above example, the maximum value of counter 1 is specified. Words m+10 and m+9 are
used for counter 2.
m+9, 00 to 15 | Max. count value of counter 2 (in circular mode only)
m+10
m+11, Not used.
m+14
m+15, 00 to 15 | Lower limit of range O
m+16
BCD m-+16 m+15
Sign | X10° 1X10° 1X10*| X101 X102} X10' 1 X10°
0:+.F:—
Range: —8,388,608 to 8,388,607
Hexadecimal m+16 m+15
0 | O [X16%:X16*| X167 X162 ! X16' X167
Setto 0.
Range: 800000 to FFFFFF (-8,388,608 to —1) and 000000 to 7FFFFF (O to 8,388,607)
m+17, 00 to 15 | Upper limit of range 0
m+18

BCD m+18 m+17

Sign| X10°1X10° 1 X10* | X10° X102 | X10' : X10°
L] [l

'

L !

0i+. Fi—

Range: —8,388,608 to 8,388,607

Hexadecimal m-+18 m+17

0 | 0 |X169X16¢|X16%1 X162} X16' 1 X16°
—E Set to 0.

Range 800000 to FFFFFF (-8,388,608 to —1) and 000000 to 7FFFFF (0 to 8,388,607)
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Word Bit Function
m+19 00 to 15 | Output pattern of range 0 (1: ON; 0: OFF)
m—+19
15 «——— 08 07 «— 00
[ I ] (1:0N. 0:OFF)
External
\— outputs —/
\——— Internal outputs
To output pins 0 to 7 of the output connector
Set bits to 1 so that signals will be output from the bits when the count value is between the upper
and lower limits. The internal outputs will be transferred to word n+9. The external outputs will be
turned ON when word n bit 07 is set to 1.
m+20 to Output pattern and lower and upper limits of range 1
m+24 Refer to the information on the settings of range 0.
m+25 to Output pattern and lower and upper limits of range 2
m+29 Refer to the information on the settings of range 0.
m+30 to Output pattern and lower and upper limits of range 3
m+34 Refer to the information on the settings of range 0.
m+35 to Output pattern and lower and upper limits of range 4
m+39 Refer to the information on the settings of range 0.
m+40 to Output pattern and lower and upper limits of range 5
m+44 Refer to the information on the settings of range 0.
m+45 to Output pattern and lower and upper limits of range 6
m+49 Refer to the information on the settings of range 0.
m+50 to Output pattern and lower and upper limits of range 7
m+54 Refer to the information on the settings of range 0.
m+55 to Output pattern and lower and upper limits of range 8
m+59 Refer to the information on the settings of range 0.
m+60 to Output pattern and lower and upper limits of range 9
m+64 Refer to the information on the settings of range 0.
m+65 to Output pattern and lower and upper limits of range 10
m+69 Refer to the information on the settings of range 0.
m+70 to Output pattern and lower and upper limits of range 11
m+74 Refer to the information on the settings of range 0.
m+75 to Output pattern and lower and upper limits of range 12
m+79 Refer to the information on the settings of range 0.
m+80 to Output pattern and lower and upper limits of range 13
m+84 Refer to the information on the settings of range 0.
m+85 to Output pattern and lower and upper limits of range 14
m+89 Refer to the information on the settings of range 0.
m+90 to Output pattern and lower and upper limits of range 15
m+94 Refer to the information on the settings of range 0.
m+95to | -- Not used.
m+99
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Section 5-2

IR Bit Allocation

15

Word Bit Flag Function

(output)

n 00 Start/Stop Command Unit starts counting at the rising edge of this bit. Unit stops counting at
the falling edge of this bit. If the forced external output function is dis-
abled at this time, the preset counter value and output pattern will be
kept on hold.

01 CHANGE RANGES Sets counter 1 range to the data of word n+1 at the rising edge of this
Counter 1 Command bit.
02 CHANGE RANGES Sets counter 2 range to the data of word n+1 at the rising edge of this
Counter 2 Command bit.
03 Data Transfer Command | Data is transferred from the PC according to the settings of words m+3
and m+4 at the rising edge of this bit.
04 RESET Counter 1 Com- | Resets counter 1 at the rising edge of this bit. Refer to 4-10 Counter
mand Reset Conditions.
05 RESET Counter 2 Com- | Refer to the information on the above counter 1 reset.
mand
06 READ ERROR Com- Unit reads error codes at the rising edge of this bit. When this bit is ON
mand while the Error Flag (word n+6 bit 15) is 1, error codes will be output to
word n+7.
The error code will be 0 when the last error code is read.
Repeatedly turn this bit ON until the error code is set to 0.
The Error Flag will still be 1 after the last error code is read.
To reset the Error Flag, use the control code “EC” after correcting the
error. Refer to 11-1 Error Processing.
07 ENABLE External Out- External outputs 0 to 7 will be enabled if this bit is set to 1. Data is
put Command transferred to word n+9 regardless of the setting of this bit.
08 to 15 | Forced External Outputs | External outputs 0 to 7 will be turned ON if these bits are set to 1 when
Oto7 the forced output function is enabled. (DM m bits 04 to 07 = 1)
Bits 08 to 15 correspond to external outputs 0 to 7.
Set the forced external outputs to Enabled.
Use these bits to check wiring. Set the forced external outputs to 1:En-
abled, bit 07 to 1, and bit 00 to 0 to use this function.
n+1 00 to 15 | Ranges Enable Bit O to Bits 00 to 15 corresponds to ranges 0 to 15.

When these bits are set to 1, the corresponding ranges will be enabled.
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Word Bit Flag Function
(input)
n+2, n+3 | 00 to 15 Present Counter 1 Value BCD n+3 n+2
Sign | X10°1X10° X104 | X10° 1 X102 1 X101 X100
0:+.F:—
Stored data range: —8,388,608 to 8,388,607
Hexadecimal n+3 n+2
0 | 0 |X16°:X16* [X16° X167 X16': X16°
Setto 0.
Stored data range: 800000 to FFFFFF (-8,388,608 to —1) and
000000 to 7FFFFF (0 to 8,388,607)
n+4, n+5 | 00 to 15 Present Counter 2 Value | Refer to the information on the above present counter 1 value.
n+6 00 | Count- | Counting Set to 1 when the counter is counting.

o1 |erl Input Z Indicates the status of input Z (1: H; 0: L)

02 Control Input IN1 Indicates the status of control input IN1 (1: H; O: L)

03 Control Input IN2 Indicates the status of control input IN2 (1: H; 0: L)

04 Counter Overflow Set to 1 when the count value is not within a range of —8,388,608 to
8,388,607.

Reset the counter when set to 1.

05 Reset Set to 1 during a scan of the PC after the counter is reset.

06 Counter Operating Set to 1 while either of the counters is counting.

07 Unit Busy Set to 1 while data transfer is executed or the IOWR instruction is
processed for the C200HX, C200HG, or C200HE PC or the Unit is
initialized.

08 | Count- | Counting Refer to the information on the above counter 1

09 |€r2 Input Z

10 Control Input IN1

11 Control Input IN2

12 Counter Overflow

13 Reset

14 Data Transfer Comple- Set to 0 from 1 or vice versa when the Unit has completed data

tion transfer or processing the IOWR instruction.

15 Error Set to 1 when an error results. The error code and error location
will be output to word n+7 by setting the READ ERROR Command
to 1.

n+7 00 to 15 Error Data An error code and error location are output in the following format.
15 «—+08 07 «» 00
X101 X10°|X10 1 X10°
Error code  Error location
Two rightmost DM digits are indicated.
Refer to 11 Error Processing and Troubleshooting.
n+8 00to 15 Operating Range No. Bits 00 to 15 correspond to ranges 0 to 15. One of these bits is ON
when the present counter value of either of the counters is between
the corresponding upper and lower limits.
n+9 00 to 07 Internal/External Outputs | Indicate the status of outputs.
Oto7 These bit numbers correspond to output numbers. A bitis set to 1
when the corresponding output is turned ON.
08 to 15 Internal Outputs 8 to 15

These bits are set to 1 regardless of the setting of word n bit 07.
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5-3 DM Area Allocation in Preset Mode

The section explains DM and IR bit allocation in preset mode.

DM Allocation
Word Bit Function
m 00 to 03 Operating mode (3: Preset mode)
04 to 07 Forced external output setting (0: Disabled; 1: Enabled)
08to 11 External output (0: NPN; 1:PNP)
12to 15 Counter values and set values (0: BCD; 1: Hexadecimal)
m+1 00 to 03 Counter 1 input types and counter reset conditions:
Input types
0:x1
1:x2 > Offset phase inputs (counter 1)
2:x4
3: Up and down pulses input
4: Pulse and direction input
04 to 07 Control mode (O: Internal input ; 1: External control input IN2)
08to 15 Reset modes 00 to 11 (Mode 0 to mode 11)
m+2 00to 15 Counter 2 input types and counter reset conditions:
Refer to the information on counter 1 input types and counter reset conditions.
m+3 00to 15 First word number of PC storing transfer data and number of transfer data blocks
Transfer data can be stored in consecutive words in a data area of the PC, which can be
used to change the preset counter value of the Unit.
Be sure to create the PC data in consecutive words in the same area.
A transfer data block uses three words. Six transfer data blocks (i.e., 18-word data) can be
transferred.
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Word

Bit

Func

tion

m+4

00to 03

PC data area (0: DM; 1: I/O; 2: LR; 3: HR; 4:AR; 5: EM)

04 to 07

Not used.

08to 15

Number of transfer data blocks (01 to 06)

!
m+3

m-+4

PC data area

X101 X107 0 |X10° | X10°1 X102 X10' { X10°

0 | DM
1| O

Number of transfer PC data area \WWord number

(01 to 06)
The EM area is available to the C200HX and

C200HG.

a data area of the PC.

15— 00

X10' 1X10°

—{ Nlwd

W d (N+2)

X10° X102 X 10" 1 X10°

Preset value
Wd(N+3) | 0

X108 X10° 1 X10¢

Set in hexadecimal when counter value mode is hexadecimal.

Range: 000

N: First word number set with PC

data blocks N /
First word number of transfer data

LR
HR

AR

EM

The following is the data configuration to transfer counter preset values from

Counter preset value numbers: 0 to 19

range: O to 8,388,607

000 to 7FFFFF

Setto 0.

Transfer the error clear code “EC” to reset the Error Flag.

1
m—+3

m+4

PC data area

X101 X10°| 0

X100 | X10°: X102 1 X10' 1 X10°

0 { DM
1110

Number of transfer PC data area \Word number

data blocks \ /

LR

(01)

C200HG.

15— 00
| Elc

N: First word number set with PC

First word number of transfer data

The EM area is available to the C200HX and

HR

AR
EM

(¢ 00 A SN B I\

Error clear code “EC”

Set to 0.

m+5 to
m+9

00 to 15

Not used.
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Word Bit Function
m+10, 00 to | Count- | OFF count value of ext(_a*[nal output 0 +
m-+11 m-r10
m+11 15 erl BCD : . : . ‘ :
0 X10°1X10° 1 X104 [ X107 X107} X107 § X10°
Range: 0 to 8,388,606
) m-+11 m+10
Hexadecimal ; . ; r r r
0 ' O IX16°iX16*| X167 X167} X16') X16°
‘I———/Set to 0.
Range: 000000 to 7FFFFE
m+12, 00 to ON count value of external output 1
m+13 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+14, 00 to OFF count value of external output 1
m+15 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+16, 00 to ON count value of external output 2
m+17 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+18, 00 to OFF count value of external output 2
m+19 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+20 00 to ON hold time of external output 3
15 m+20——
X101 X10°1X 107" 1X 1072
Range: 0000 to 9999 (0 to 99.99 s)
Unit: 1s
The output will be kept on hold until the counter starts again if the word is set to FFFF.
m+21to | 00to 15 Not used.
m+29
m+30, 00 to | Count- | OFF count value of external output 4
m+31 15 er2 Range: 0 to 8,388,606 (000000 to 7FFFFE)
m+32, 00 to ON count value of external output 5
m+33 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+34, 00 to OFF count value of external output 5
m+35 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+36, 00 to ON count value of external output 6
m+37 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+38, 00 to OFF count value of external output 6
m+39 15 Range: 0 to 8,388,607 (000000 to 7FFFFF)
m+40 00 to ON hold time of external output 7
15 Range: 0000 to 9999 (0 to 99.99 s)
Unit: 1s
The output will be kept on hold until the counter starts again if the word is set to FFFF.
m+41to | 00to 15 Not used.
m+49
m+50, 00 to 15 Counter preset value 0
m+51

BCD m—+51 m-+50

0 1 X10°1X10° X104 [ X10°1 X102 X10' $ X10°
! L i [] 1

Range: 1 to 8,388,607
Hexadecimal m-+51 m-+50

0 1 0 IX16°X16*|X16%1 X162} X161 X16°

Setto 0.
Range: 000001 to 7FFFFF
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Word Bit Function

m+52, 00to 15 Counter preset value 1
m+53
m+54, 00 to 15 Counter preset value 2
m+55
m+56, 00to 15 Counter preset value 3
m+57
m+58, 00to 15 Counter preset value 4
m+59
m+60, 00 to 15 Counter preset value 5
m+61
m+62, 00to 15 Counter preset value 6
m+63
m+64, 00to 15 Counter preset value 7
m+65
m+66, 00 to 15 Counter preset value 8
m+67
m+68, 00 to 15 Counter preset value 9
m+69
m+70, 00 to 15 Counter preset value 10
m+71
m+72, 00 to 15 Counter preset value 11
m+73
m+74, 00 to 15 Counter preset value 12
m+75
m+76, 00 to 15 Counter preset value 13
m+77
m+78, 00 to 15 Counter preset value 14
m+79
m+80, 00 to 15 Counter preset value 15
m+81
m+82, 00 to 15 Counter preset value 16
m+83
m+84, 00to 15 Counter preset value 17
m+85
m+86, 00 to 15 Counter preset value 18
m+87
m+88, 00 to 15 Counter preset value 19
m+89
m+90to |00 to 15 Not used.
m+99
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IR Bit Allocation

No.

Word Bit Flag Function
(output)
n 00 START Counter 1 Com- | Unit starts counting at the rising edge of this bit with the counter
mand preset data of word n+1 if this bit is set to 1.
Unit stops counting when word n bit 04 is set to 1 or the count val-
ue reaches 0.
01 START Counter 2 Com- | Refer to the information on the above START Counter 1.
mand
02 Not used.
03 Data Transfer Command | Data is transferred from the PC according to the settings of DM
words m+3 and m+4 at the rising edge of this bit.
04 RESET Counter 1 Com- | Resets counter 1 at the rising edge of this bit. Refer to 4-10 Count-
mand er Reset Conditions.
05 RESET Counter 2 Com- | Refer to the information on the above RESET Counter 1.
mand
n 06 READ ERROR Com- Unit reads error codes at the rising edge of this bit. When this bit is
mand ON while the Error Flag (word n+6 bit 15) is 1, error codes will be
output to word n+7.
The error code will be 0 when the last error code is read.
Repeatedly turn this bit ON until the error code is set to 0.
The Error Flag will be still 1 after the last error code is read.
To reset the Error Flag, use the control code “EC” after correcting
the errors. Refer to 11-1 Error Processing.
07 ENABLE External Out- External outputs 0 to 7 will be enabled if this bit is set to 1. Data is
put Command transferred to word n+9 regardless of the setting of this bit.
08 to 15 Forced External Outputs | External outputs 0 to 7 will be turned ON if these bits are set to 1.
Oto7 Bits 08 to 15 corresponds to outputs 0 to 7.
Use these bits to check wiring. Set the forced external output to
1:Enabled, bit 07 to 1, and bits 00 and 01 to O to use this function.
n+1 00 to 15 Counter Preset Value This designates the counter preset value (0 to 19) set in the words

m+50 to m+89 used for counters 1 and 2.

Set these within a range of 00 to 19. Bits 00 to 07 are for counter 1
and bits 08 to 15 are for counter 2.

When the counters start, the counter preset values corresponding
to the designated numbers are set in the counters.

15 «—08 07 «— 00

X101 X10°| X10' X10°

Counter 1 (00 to 19)

Counter 2 (00 to 19)
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Word Bit Flag Function
(input)
n+2, n+3 | 00 to 15 Present Counter 1 Value BCD n+3 n+2
0 | X109 X108 1 X104 [ X10° 1 X107 1 X101 X10°
Stored data range: 0 to 8,388,607
) n+3 n+2
Hexadecimal T ; ; :
0 | O |X16%:X16*|X16% X162! X16'+ X16°
Setto 0.
Stored data range: 000000 to 7FFFFF (0 to 8,388,607)
n+4, n+5 | 00 to 15 Present Counter 2 Value | Refer to the information on the above present counter 1 value.
n+6 00 | Count- | Counting Set to 1 when the counter is counting.

o1 |erl Input Z Indicates the status of input Z (1: H; 0: L)

02 Control Input IN1 Indicates the status of control input IN1 (1: H; O: L)

03 Control Input IN2 Indicates the status of control input IN2 (1: H; O: L)

04 Counter Overflow Set to 1 when the count value exceeds 8,388,607. Reset the count-
er when this bit is set to 1.

05 Reset Set to 1 during a scan of the PC after the counter is reset.

06 Counter Operating Set to 1 while either of the counters is counting.

07 Unit Busy Set to 1 while data transfer is executed or the IOWR instruction is
processed for the C200HX, C200HG, or C200HE PC or the Unit is
initialized.

08 | Count- | Counting Refer to the information on the above counter 1

09 |€r2 Input Z

10 Control Input IN1

11 Control Input IN2

12 Counter Overflow

13 Reset

14 Data Transfer Comple- Set to 0 from 1 or vice versa when the Unit has completed data

tion transfer and processing the IOWR instruction.

15 Error Set to 1 when an error results. The error code and error location
will be output to word n+7 by setting the Error Read Flag to 1.

n+7 00 to 15 Error Data An error code and error location are output in the following format.
15 «—08 07« 00
X101 X10°{X10' 1 X100
Error code  Error location
Two rightmost DM digits are indicated.
Refer to 11-1 Error Processing.
n+8 00 to 15 Currently Effective The number of the counter preset value in use will be stored within
Counter Preset Value a range of 00 to 19.
No. Bits 00 to 07 are for counter 1 and bits 08 to 15 are for counter 2.
15 «—»08 07 «— 00
X10'$ X109 | X101 X10°
E Counter 1 (00 to 19)
Counter 2 (00 to 19)
n+9 00 to 07 Internal/External Outputs | Indicate the status of outputs.
Oto7 These bit numbers correspond to output numbers. A bit is set to 1
when the corresponding output is turned ON.
These bits are set to 1 regardless of the setting of word n bit 07.
08 to 15 --- Not used.
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5-4 DM Area Allocation in Gate, Cumulative Gate, and
Sampling Modes

The section explains DM and IR bit allocation in gate, cumulative gate, and sam-

pling modes.
DM Allocation
Word Bit Function
m 00 to 03 | Operating mode (4: Gate mode; 5: Cumulative gate mode; 6: Sampling mode)

04 to 07 | Not used.

08to 11 | Not used.

12 to 15 | Counter value (0: BCD; 1: Hexadecimal)

m+1 00 to 03 | Counter 1 input types and control mode:
Input types

0:x1

1:x2 > Offset phase inputs (counter 1)
2:x4

3: Up and down pulses input

4: Pulse and direction input

04 to 07 | Counter 1 control mode

Set control inputs IN1 and IN2 to external control inputs IN1 and IN2 or internal control inputs IN1
and IN2.

The following bits are used for the internal control inputs.

Word n bit 08: Internal control IN1

Word n bit 09: Internal control IN2

15 1211 08 07 0403 00
l—— 0: External control inputs IN1 and IN2
1: Internal control inputs IN1 and IN2

0: External inputs (connector inputs)
1: Internal inputs (data area inputs)

08 to 15 | Not used.

m+2 00 to 15 | Counter 2 input types and control mode:

Input types
Refer to the information on counter 1 input types and control mode.

Counter 2 control mode

The following bits are used for the internal control inputs.
Word n bit 10: Internal control IN1

Word n bit 11: Internal control IN2

m+3 to 00 to 15 | Not used.
m+99
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IR Bit Allocation

Word Bit Flag Function
(output)
n 00 --- Not used.
01 SET TIME for Counter 1 | (The sampling time of word n+1 will be set only in sampling mode.)
Command The sampling time for n+1 word is set at the rising edge.
The new sampling time will be valid after the counter completes count-
ing if the new sampling time is set while the counter is counting.
02 SET TIME for Counter 2 | (This function is valid in sampling mode only.) Refer to the information
Command on the above SET TIME for counter 1.
03to 05 |--- Not used.
06 READ ERROR Com- Reads error codes at the rising edge of this bit. When this bit is ON
mand while the Error Flag (word n+6 bit 15) is 1, error codes will be output to
word n+7.
The error code will be 0 when the last error code is read.
Repeatedly turn this bit ON until the error code is set to 0.
The Error Flag will be still 1 after the last error code is read.
To reset the Error Flag, use the control code “EC” of the IOWR instruc-
tion after correcting the errors. Refer to 11-1 Error Processing.
07 Not used.
08 Counter 1 Internal Con- | Specify internal control inputs with bits 04 to 07 of words m+1 and
trol IN1 m+2.
09 Counter 1 Internal Con-
trol IN2
10 Counter 2 Internal Con-
trol IN1
11 Counter 2 Internal Con-
trol IN2
12t0 15 | --- Not used.
n+1 00 to 15 | Sampling Time (Enabled in sampling mode only.)

A sampling time can be set within a range of 1 to 9,999 ms and with
1-ms increments.

Vaums n+41 —\
15 00

Range: 0001 to 9999 ms

H z‘: 13 o
X10° 11021 X101 Xage | AR 0

To set two counters to sampling times different to each other, the sam-
pling times must be set during two 1/O refresh cycles of the PC.

Set counter 1 to a sampling time by setting word n bit 01 to 1 and bit
02 to 0 and then set counter 2 to a sampling time with by setting word
n bit 01 to 0 and bit 02 to 1.

Counters 1 and 2 will be set to the same sampling time if word n bits
01 and 02 are set to 1.
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Word Bit Flag Function
(input)
n+2, n+3 | 00 to 15 Present Counter 1 Value | BcD n+3 n+2
Sign ><106§><105,E><10‘ x103;;><102,5x10‘§><10°
O:+.F:—
Stored data range: —8,388,608 to 8,388,607
Hexadecimal n+3 : ) ”'f‘z :
0 | O [X16°iX16*[X16°! X162} X16' ! X16°
_E Setto 0.
Stored data ranges:800000 to FFFFFF (-8,388,608 to —1) and
000000 to 7FFFFF (0 to 8,388,607)
n+4, n+5 | 00 to 15 Present Counter 2 Value | Refer to the information on the above present counter 1 value.
n+6 00 | Count- | Counting Set to 1 when the counter is counting.
o1 |erl Input Z Indicates the status of input Z (1: H; 0: L)
02 Control Input IN1 Indicates the status of external control input IN1 (1: H; O: L)
03 Control Input IN2 Indicates the status of external control input IN2 (1: H; O: L)
04 Counter Overflow Set to 1 when the count value is not within a range of —8,388,608 to
8,388,607. Reset or restart the counter when this bit is set to 1.
05 --- Not used.
06 Counter Operating Set to 1 while either of the counters is counting.
07 Unit Busy Set to 1 while the IOWR instruction is processed for the C200HX,
C200HG, or C200HE PC or the Unit is initialized after restarted.
08 | Count- | Counting Refer to the information on the above counter 1
09 |€r2 Input Z
10 Control Input IN1
11 Control Input IN2
12 Counter Overflow
13 Not used.
14 Data Transfer Comple- Set to 0 from 1 or vice versa when the Unit has completed proces-
tion sing the IOWR instruction.
15 Error Set to 1 when an error results. The error code and error location
will be output to word n+7 by setting the READ ERROR Command
to 1.
n+7 00to 15 Error Data An error code and error location are output in the following format.
15 «—»08 07« 00
x10‘§ X10°|X10' §><10°
Error code  Error location
Two rightmost DM digits are indicated.
Refer to Section 11 Error Processing and Troubleshooting.
n+8 00 to 15 Counter 1 Sampling Indicate the current sampling time for counter 1.
Time
n+9 00 to 15 Counter 2 Sampling Indicate the current sampling time for counter 2.

Time
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SECTION 6
Guidance for Program Development

This section describes the steps required to operate the High-speed Counter Unit in each mode, the DM required for unit num-
ber settings, and IR bit allocation.

B-1  OPErating StEPS . .. oot e 62
6-2 UnitNumber SEItiNG ... ..o 63
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Operating Steps

Section 6-1

6-1 Operating Steps

62

1,2 3.

Note

Note

Take the following steps to operate the High-speed Counter Unit.

1. Decide the unit number of the High-speed Counter Unit and set the MA-
CHINE No. switch to that unit number.

2. Decide the operating mode and set the MODE switch to that operating
mode.

3. When using external outputs, set the rear setting switch to NPN or PNP ac-
cording to the external outputs.

4. Set the DM allocated to the High-speed Counter Unit to the necessary data
using a ladder program or Programming Console. Any data that cannot be
transferred with the ladder program must be set with the Programming Con-
sole.

5. Set the IR area allocated to the High-speed Counter Unit to commands that
are used for the operation of the High-speed Counter Unit.

6. Use the commands sent from the PC to the High-speed Counter Unit and
the status data of the High-speed Counter Unit to write programs for system
control.

Set the MACHINE No. switch within a range of O to F.
Set the MODE switch within a range of 0 to 6 for the following modes.

: Simple counter mode

: Linear mode

: Circular mode

: Preset mode

: Gate mode

: Cumulative gate mode
: Sampling mode

O WNEFO

Refer to 2-2 Nomenclature and Functions for the settings of MACHINE No.,
MODE, and rear setting switch.

A data area of the PC can be set to a range and to count value data with a ladder
program or the Programming Console. The data can be transferred to the High-
speed Counter Unit even if it is in operation.

Data can be transferred by setting data transfer bit to 1. When the C200HX,
C200HG, or C200HE PC is used, the IOWR instruction can be used to change
ranges and count values.

Refer to Section 10 IORD and IOWR Instructions for the IOWR instruction in de-
tail.



Unit Number Setting

Section 6-2

6-2 Unit Number Setting

DM

IR Bit

The C200H and C200HS PCs can each use a maximum of 10 Special I/O Units
and their unit numbers set within a range of 0 to 9.

The C200HX, C200HG, and C200HE PCs can each use a maximum of 16 Spe-
cial I/O Units, the unit numbers of which are set within ranges of 0 to 9 and A to .
A block of 100 words within a range of DM 1000 to DM 2599 is allocated to the
Special I/0 Unit.

The words allocated to the Special I/0 Unit are within the following range.
Word m to word m+99 (m = 1000 + 100 x Unit No. O to 15)

Unit No. DM

Unit No. DM

DM 1000 to 1099

DM 1800 to 1899

DM 1100 to 1199

DM 1900 to 1999

DM 1200 to 1299

DM 2000 to 2099

DM 1300 to 1399

DM 2100 to 2199

DM 1400 to 1499

DM 2200 to 2299

DM 1500 to 1599

DM 2300 to 2399

DM 1600 to 1699

DM 2400 to 2499

N[O~ W|IN|IFL|O

DM 1700 to 1799

MmOo|O|wm|>|©|w

DM 2500 to 2599

A block of 10 words within a range of IR 100 to IR 199 or IR 400 to IR 459 is allo-
cated to the Special I/0O Unit.

The words allocated to the Special 1/0O Unit are within the following range.

Word nto n+9 (n = (100 + 10 x Unit No. 0 to 9) or (400 + 10 x (Unit No. — 10) (Unit
No. 10 to 15))

IR words n and n+1 are used for outputs from the PC to the Special /0O Unit and
IR words n+2 to n+9 are used for inputs from the Special I/0O Unit to the PC.

Unit IR bit Unit IR bit

No. Output Input No. Output Input
0 IR100t0 101 |IR102to 109 |8 IR180to 181 |IR 182 to 189
1 IR 110 to 111 IR 112 to 119 9 IR190to0 191 |IR 192 to 199
2 IR120to 121 |IR122t0 129 |A IR 400 to 401 | IR 402 to 409
3 IR130to 131 |IR132t0 139 |B IR 410 to 411 IR 412 to 419
4 IR140to 141 |IR142t0149 |C IR420t0 421 |IR 422 to 429
5 IR150to 151 |IR152t0o 159 |D IR430to0 431 |IR 4321to 439
6 IR160to 161 |IR162to 169 |E IR 440 to 441 | IR 442 to 449
7 IR170to 171 |IR172to 179 |F IR 450 to 451 | IR 452 to 459

After setting the unit number, check the DM and IR areas allocated to the High-
speed Counter Unit and write programs.
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SECTION 7
Program Development with Drum Function

This section describes program development using the drum function in linear and circular modes.

7-1 Performance Specificationsof Drum Function ............. ... ... ..., 66
7-2 DM AreaSettingsand FUNCLIONS . . . ... .ot 66
7-3 IRAreaSettingsand FUNCLIONS . ... ...ttt et 69
7-4 1O Signa TIMING Chart . ... ... 72
7-5 DataTransfer Programs .. .....co it 72
7-5-1  DalaTransfer StEPS . .o oottt e 72
7-5-2  Transfer DataFormat (IRand DM Areasof PC) ............. .. ... .o ... 74
7-5-3  Program Examplefor RangeChange ........ ..., 74
7-5-4  Program Example for Present Counter ValueChange . . .................... 76
7-6  Program ExampleforLinear Mode ............cco i 78
7-7 Program Examplefor Circular Mode . . . ... ..o 80
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DM Area Settings and Functions Section 7-2

7-1 Performance Specifications of Drum Function

Refer to the following for the performance specifications of the drum function.

Item

Specification

Count input signal Offset phase input Counter input A (A phase of encoder)

Counter input B (B phase of encoder)

Up and down pulse input | Counter input A (Down pulse input)

Counter input B (Up pulse input)

Pulse and direction input | Counter input A (Direction input)

Counter input B (Pulse input)

External input signal

Counter input Z (Counter reset signal)
External control input (Control input IN2 is not used.)

Count range

Linear mode: —8,388,608 to 8,388,607
Circular mode: 0 to 65,535
(Values can be specified in hexadecimal.)

Multiplication function

x1, x2, x 4 (for offset phase inputs only)

(Count input to external output)

Set data Set data: Lower limit, upper limit, 8 external/internal outputs, and 8
internal outputs
No. of data blocks: 16

Response speed (in linear and circular modes) Set data BCD Hexadecimal

1 to 16 blocks of data | 1.2 ms max. 1.0 ms max.

Note

The number of response speed data blocks is the total number of response
speed data blocks that can be set with counters 1 and 2.

Caution In circular mode, when performing reset or overwriting the present counter value

with 0, stop the counter first. If the counter is not stopped, preset operation at the
maximum value may not be performed correctly.

7-2 DM Area Settings and Functions

Note

Description

Operating Mode
(Word m Bits 03 to 00)

66

Values can be written to the DM area with ladder programs or the Programming
Console.

m = 1000 + 100 x Unit No. (0 to 15)
The values set in the DM area will be transferred to the High-speed Counter Unit
when the High-speed Counter Unit is turned ON or restarted. Any set value

changed while the High-speed Counter Unit is in operation will be transferred to
the High-speed Counter Unit when it is turned ON again or restarted.

1. The present counter value and upper and lower limits can be changed even
when the Unit is operating. Refer to 7-5 Data Transfer Program Examples.

2. The present counter value and upper and lower limits can be changed with
the C200HX, C200HG, or C200HE PC by using the IOWR instruction. Refer
to Section 10 IORD and IOWR Instructions.

In this manual, the words and bits of counter 1 are described first followed by the
words and bits of counter 2.

In the following example, word m+1 bit 04 is for counter 1 and word m+2 bit 05 is
for counter 2.

Example: Counter input type (Word (m+1) or (m+2) bits 03 to 00)
Counter reset (Word n bits 04 or 05)

Set these bits so that the setting will correspond to the MODE switch setting.

03 00

Operating mode
(1: Linear mode; 2: Circular mode)



DM Area Settings and Functions

Section 7-2

Forced External Output
(Word m Bits 04 to 07)

External Output Mode
(Word m Bits 11 to 08)

Data Type
(Word m Bits 15 to 12)

Counter Input Type
(Word (m+1) or (m+2)
Bits 03 to 00)

Reset Mode
(Word (m+1) or (m+2)
Bits 15 to 08)

Range Enabled/Disabled
(Word (m+5) or (m+6))

Forced external outputs are enabled or disabled with these bit settings.

07 04

L Forced external output

(0: Disabled; 1: Enabled)

Set these hits so that the setting will correspond to the setting of the rear setting
switch.

11 08

External output mode
(0: NPN; 1 PNP)

These bits are used to set the counter value, upper limit, and lower limit data in
BCD or hexadecimal.

15 12

Data type (0: BCD; 1: Hexadecimal)

Offset phase pulse inputs must be multiplied by 1, 2 or 4.

03 00
m—+1
(m+2)
Input types
0:x1
1:x2 > Offset phase inputs
2:x4

3: Up and down pulses input
4: Pulse and direction input

These bits are used to specify the counter reset mode.

15¢——>08

m-+1
(m+2)

Reset mode
(00 to 11 (modes O to 11))

15 00

m+5
(m-+6) Each bit (0: Disabled 1: Enabled)

These bits are used to enable or disable ranges 0 to 15. Bits 00 to 15 correspond
to ranges 0 to 15.

The settings will be valid when the High-speed Counter Unit is turned ON or re-
started until new ranges are transferred to the High-speed Counter Unit.
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DM Area Settings and Functions Section 7-2

Maximum Count Value
(Word (m+7) and (m+8)
Word (m+9) and (m+10))

Upper and Lower Limits,
and Output Pattern

Lower and Upper Limits

eeeQ5 96 97 98

In the following example, ranges 0, 1, 4, and 15 are enabled.

15 04 01 00

ilo0|j0|l0O0]|JOCjO|OjO|(O]JOjO]|]1]O|O} 1|1

These bits must be set in circular mode only.

ey
T ——(m+10 m+9
AT | xi0ixie! xioxie 4 ———
mt8 T s 0 | 0 | 0 |X10%|X10°1 X162} X10" ! X10°
(mt10) | O | O | 0 X

) Max. count value
BCD setting BCD: 1 to 65,535
Hexadecimal: 0001 to FFFF
Set these bits to the maximum count values of the counters.

For example, the count value changes as shown below if the maximum count
value of a counter is 9,999.

...9997[] 9998[] 9999 0o 10 2...

A maximum of 16 ranges can be set within a range of word m+15 for range 0 and
word m+94 for range 15. Each range uses five words.

Example: Range 0 (BCD)

15 4¢———— 00

m+15 | X10° X101 X107 1 X108

T T Lower limit
m-+16 | sign | X108 X10° 1X10¢
i ; ] Sign (0: 4+ F:-)
m+17 | X10°} X 102110 1 X10°
+ : Upper limit
m-+18 |Sign | X1081X10° 1 X10¢

T
vl
h
1]

11 Output pattern
e Each bit (9: OFF; 1: ON)

III|I
mro 1111

|||||||||

External outputs

Internal outputs

Lower and upper limits must satisfy the following conditions, otherwise an error
will result when the High-speed Counter Unit is turned ON and the Unit will not
operate.

Linear Mode: —8,388,608 [] Lower limits [] Upper limits [] 8,388,607
Lower and upper limits both cannot be set to 8,388,607.

Circular Mode: 0[] Lower limits; Upper limits [] 65,535

If the range of upper and lower limits includes 0, the lower limit will be larger than
the upper limit in circular mode. Refer to the following example.

Example: Upper and lower limit ranges in circular mode

99 0 1 2 3 4 65 6 7 8 9 10 11 12 13 1400
AN I (N N (NN Y Y NN SO ORI SR N N B
f — 1 T 1 1T T 1 !

1 | I

I I T I [

Range N >I L Range M J

Lower limit

68

Upper limit Lower limit Upper limit

No pattern output will be obtained with pulse input frequencies if the upper and
lower limits are too close.

In such a case, extend the range.



IR Area Settings and Functions Section 7-3

Output Pattern

Note

The output pattern will set output bits to 1 when the present counter value is be-
tween upper and lower limits.

The data of internal outputs (bits 15 to 00) will be transferred to IR word n+9.

The data of external outputs (bits 07 to 00) will be output to output points 0 to 7 of
the external connector if the external outputs are enabled with IR word n bit 07
setto 1.

If the count value is within more than one range, the OR of the output patterns is
output.

Any unused range must be set to 0.

The High-speed Counter Unit checks all ranges when the Unit is initialized. An
error will result if any unused range is not set to 0 even if the bit is disabled with
words m+5 and m+6.

The High-speed Counter in circular mode checks the relationship between each
valid range and the corresponding maximum count value. An error will result if
the relationship between a valid range and the corresponding maximum count
value is incorrect.

7-3 IR Area Settings and Functions

Start/Stop
(Word n Bit 00)

Counter Reset
(Word n Bits 04 or 05)

Note

External Output Enabled
(Word n Bit 07)

Forced External Outputs 0
to 7 (Word n Bits 08 to 15)

1,2, 3.

IR bits can be used to check the 1/0O data of the High-speed Counter Unit, such as
the commands in use and the status data of the Unit.

n =100 + 10 x Unit No. (Unit No. 0 to 9)
n =400 + 10 x (Unit No. — 10) (Unit No. 10 to 15)

Output data means any data output from the PC to the High-speed Counter Unit
and input data means any data input from the High-speed Counter Unit to the
PC.

The High-speed Counter Unit starts counting at the rising edge of this bit and
stops counting at the falling edge of this bit.

If the forced external output function is disabled, the preset counter value and
output pattern in use will be kept on hold. The output pattern of forced external
outputs 0 to 7 (word n bits 08 to 15) will be output if the external output function is
enabled with word n bit 07 together with the forced external output function.

The count value is reset to 0 at the rising edge of this bit.
If counter 1 or 2 not in operation is reset, the count value will be cleared and the
internal and external outputs will be turned OFF.

The count value can be reset with counter input Z or external control input IN1.
Refer to 4-10 Counter Reset Conditions.

External outputs 0 to 7 will be enabled and the corresponding indicators will be lit
if this bit is set to 1. Data is transferred to word n+9 regardless of the setting of
this bit.

External outputs O to 7 will be turned ON if these bits are set to 1. Bits 08 to 15
correspond to external outputs 0 to 7. Use these bits to check wiring. Take the
following steps to use this function.

1. Enable the forced external output function. (DM m bits 04 to 07 = 1)

2. Set Start/Stop Bit (word n bit 00) to 0 to stop the High-speed Counter Unit.

3. Enable the external output function by setting word n bit 07 to 1.

4. Set forced external outputs 0 to 7 (word n bits 08 to 15) to 0.
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IR Area Settings and Functions Section 7-3

5. Turn ON any external outputs out of external outputs 0 to 7 by setting the
corresponding bits to 1.

Word Bit Output
wdn 08 Forced external output O
09 Forced external output 1
10 Forced external output 2
11 Forced external output 3
12 Forced external output 4
13 Forced external output 5
14 Forced external output 6
15 Forced external output 7
Change Ranges The High-speed Counter Unit sets ranges enabled with words m+5 and m+6 to
(Word n Bits 01 or 02) the data of word n+1 at the rising edge of this bit.
Take the following steps to change the ranges.
1,2,3... 1. Setword n+1 to the data to enable or disable ranges.
15 00

Bits 15 to 00 correspond to
n+1 ranges 15 to 0.

Each bit (0: Disabled; 1: Enabled)

2. Enable the ranges by setting word n bits 01 or 02 to 1. This function will be
effective immediately even when the High-speed Counter Unit is counting.

Read Error If an error results, the Error Flag (word n+6 bit 15) will be set to 1, at which time
(Word n Bit 06) the error codes will be output to word n+7 when word n bit 06 is set to 1.

The Read Error is set to 0 when all the error data is read. Repeatedly turn this bit
ON until this error code is set to 0.

The error codes can be read again from the first error code if this bit is set to 1.

Error Data
15 «—» 08 07 «— 00
n+7 i T
+ X10'1X10°1X10"1 X100
Error location
Two rightmost DM digits are indicated.
Error code
Refer to Section 11 Error Processing and
Troubleshooting.
Preset Counter Value These words are used to store the present counter values of the counters.
(Words (n+2) and (n+3)
Words (n+4) and (n+5)) 15— 00 n+3 n+2
n+2 : N (n+5) (n+4)
(n+4) X10%) X102} X10'; X10° X T : T T
+ —— » sign | X10°1X10° X104 X10% 1 X102} X10"; X10°
T2 | sign [ X108} X100} x10r :

0:4+ F:=)

The above is a setting example in BCD.

The following data is stored.

BCD: —8,388,608 to 8,388,607

Hexadecimal: 800000 to FFFFFF (—8,388,608 to —1) and 000000 to 7FFFFF
(0 to 8,388,607)
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IR Area Settings and Functions Section 7-3
Status Data The status of the High-speed Counter Unit is transferred to the PC.
(Word n+6)

Bit Flag Function

00 Counter | Counting Set to 1 when the counter is counting.

01 1 Input Z Indicates the status of input Z.

02 Control Input IN1. Indicates the status of control input IN1.

03 Control Input IN2. Indicates the status of control input IN2
1: ON
0: OFF

04 Counter Overflow Set to 1 when the count value is not within a range of —8,388,608 to
8,388,607.

Reset the counter when this bit is set to 1.

05 Reset Set to 1 during a scan of the PC after the counter is reset.

06 Counter operating Set to 1 and the RUN indicator is lit while either of the counters is
counting.

07 Unit busy Set to 1 while the IOWR instruction is processed for the C200HX,
C200HG, or C200HE PC or while data transfer is being processed. It is
set to 1 while the Unit is being initialized after it is restarted.

08 Counter | Counting Refer to the information on the above counter 1

09 2 Input Z

10 Control Input IN1.

11 Control Input IN2.

12 Counter Overflow

13 Reset

14 Data Transfer Completion Set from 1 to O or vice versa when the data transfer is completed or Unit
has completed processing the IOWR instruction.

15 Error Set to 1 when an error results.

Operating Range No. Bits 00 to 15 correspond to ranges 0 to 15. One of these bits will be ON when the
(Word n+8) present counter value of either counter is between the corresponding upper and
lower limits.
154 00
n+8
Output Status These bits indicate the status of outputs.
(Word n+9)

These bits are set to 1 regardless of the setting of word n bit 07 for the external
output enabled function.

15 00
n+9
N~/
External outputs
\ /

Internal outputs
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Data Transfer Programs Section 7-5

7-4 1/0 Signal Timing Chart

Refer to the following for the relationship between input and output bits in linear
and circular modes.

L, 00 @ ®
Start/Stop

Word n bit 00 0 — \ H
Operating 1 H H I .
Word n+6 bits

06 and 00 (08) 0 —

Word n+9 ®

|
Internal output 1 X

X
External output 1 :
e X ®

Enable external 1
output @ @ @

Word n bit 07 0

(A): The normal outputs of the High-speed Counter Unit
(B): The output status of the High-speed Counter Unit not in operation

The value in the parentheses are for counter 2

> Forced external outputs are disabled.

(A): The normal outputs of the High-speed Counter Unit
(B): The forced external outputs of the High-speed Counter Unit

> Forced external outputs are enabled.
1,2,3... (1)These bits are turned ON at the rising edge of the start/stop bit.
(2)No external output will be available if the external output function is disabled.

or If the forced external output function is enabled, no internal and external out-
put will be available when the external output function is disabled.

(3)The High-speed Counter Unit will stop counting when the Start/Stop Bit is
set to 0. The previous internal and external outputs will be kept on hold.

(4)If these bits are turned ON while the High-speed Counter Unit has forced
external outputs, the High-speed Counter Unit will have normal external out-
puts and no forced external output will be available.

7-5 Data Transfer Programs

The High-speed Counter Unit usually operates according to a maximum of 16
ranges set in the DM area. New ranges can be, however, transferred from the
PC so that the High-speed Counter Unit can use new ranges.

Note After writing a program, make sure that the program works properly.

7-5-1 Data Transfer Steps

Take the following steps to transfer data.

1,2,3... 1. Setthe data storage area of the source. . :
_ ) Initial settings
2. Turn ON or restart the High-speed Counter Unit.
3. Set the ranges or count value. After turning ON or restarting the High-
4. Execute data transfer ] speed Counter, follow steps 3 and 4 to

transfer data.
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Section 7-5

m+3

m—+4

Note

1,2 3.

1. Data Storage Area of Source

The data storage area cannot be changed after turning ON or restarting the
High-speed Counter Unit unless the IOWR instruction is used. The IOWR
instruction cannot be used with all PCs.

Set DM word m+3 and m+4 to the first word number of transfer data, PC data
area, and the number of data blocks.

15— 00

PC data area

X10°1 X102} X101} X100

X10'} X100

0

m+4 m+3 —
| . ) H 1 0 | DM

X10M X100 0 | X10°| X10°: X102 X10' ! X10°
X107 . . . K 1| 1/0
No. of transfer data pc dataarea Word no. 2 | LR

blocks (01 to 03) N /
First word number of transfer data 3 |HR
Preset value 4 | AR

Set to O in preset mode.

5 | EM

The EM area is available for the C200HX and C200HG PCs.

2. When Turning ON or Restarting

Data will be transferred from the PC to the data memory area of High-speed
Counter Unit when the High-speed Counter Unit is turned ON or restarted.

. Setting the Ranges or Count Value

Values can be written to the data area or DM area of the PC with ladder pro-
grams or the Programming Console.

Six Words Used by Transfer Data:

A transfer data block uses six words. Three ranges with range numbers can
be transferred at a time. Write these ranges to consecutive words in the
same area.

Transfer the present counter value in a data block.

. Data Transfer

Set word n bit 03 to 1 to execute data transfer.
Ranges and the present counter value can be transferred after the above bit
is set to 1 and completed from the next I/O refresh on.

The completion of data transfer can be checked with word n+6 bit 14. This bit
will be set from 0 to 1 or vice versa when the data transfer has been com-
pleted.

Execute data transfer when the counters are not operating, otherwise no correct
output pattern will be obtainable.
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7-5-2 Transfer Data Format (IR and DM Areas of PC)

Upper and Lower Limits N: The first word number of the area set with the PC

Wd N
Wd (N+1)
wd (N+2)
Wd (N+3)
Wd (N+4)

Wd (N+5)

15— 00

X10°1 X1021X10° 1 X10°

Sign | X101 X10° 1 X10*

X10°] X1021X10' 1 X10°

T 1
I
[
[
il

External outputs

Internal outputs

X10'1X10°[ | Range: 00 to 15

Lower limit

Sign

; Upper limit
Sign | X108:X105 1 X10¢| | Set in hexadecimal when counter value mode is hexadecimal.

Output pattern of each bit

(0: OFF; 1: ON)

Setto 0.

A block of data consists of a range number, upper limit, lower limit, and output
pattern. Upper and lower limits must satisfy the following conditions.

Linear mode: —8,388,608 [] Lower limit [] Upper limit [J 8,388,607
Note Lower and upper limits cannot both be set to 8,388,607.

Circular mode: 0[] Lower limits; Upper limits [] 65,535
If the range of upper and lower limits includes 0, the lower limit will be larger than
the upper limit in circular mode.

Example: Present Counter Value

7-5-3
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Wd N
wd (N+1)
wd (N+2)
Wd (N+3)
Wd (N+4)

Wd (N+5)

15

00

XA0°] X1071X10" 1X10°

Sign | X109 X10° 1 X104

X10° X301 X10" 1 X10°

—
Sign | X101 X10° 1 X10*

Y T d
Not l‘Jsed.,

Present counter value preset code
F1: Counter 1; F2: Counter 2; F3: Counters 1 and 2

Present counter value preset data
Range: —8,388,608 to 8,388,607
Sign: 0 for + and F for —

Set in hexadecimal when counter value mode is hexadecimal.

The present counter value is set for counter

2 only if preset code F3 is designated.

Setto 0.

Transfer the present counter value in a block of data. If there is more than one
block of transfer data, set the first block to the present counter value. The High-

speed Counter Unit ignores the data in the succeeding blocks.

Program Example for Range Change
The range is changed with external data transfer switches in the following exam-

ple.

WdO0 UnitNo.O

IN |CTo21 C200HX
16 No.0 CPU
points

Rotary encoder

SW1 (00000): Start switch

SW2 (00001): Data transfer switch
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1,2 3.

1. Prepare a data storage area for the source.

Set as shown in the following diagram because the unit number is 0, the area
is the DM, and the number of transfer data blocks is 3.

DM 1003| ©

9 10

' 0

DM 1004 0

3 (0

0

First word no. of source

No. of transfer data blocks and
PC data area

2. Store the range data to be used in a DM area that is not used by the Special

I/O Unit.

The words must be from DM 0900 on.

DMO0900 | 0 | O

X10" 1 X100

DM 0901

X101 X102 X10' 1 X10°

DM 0902 (sign

X10°1X10° 1 X10¢

DM 0903

[
X10°1 X102 X10'

X100

DM 0904

Sign

X10°1X10°

X104

'

DM 0905

Range no.

Lower limit

Upper limit

Output pattern

omooos[ 0 [0 | !

DMO9O7| ¢ 4

Set a total of |
three transfer to|l 4 | |
data blocks | -
with the ! ;
same pmoo12| 0 ! 0 :
method. L
to o

.

omoor7|_t |

To transfer more than three transfer data blocks, store them in a different
area, and move three data blocks to DM 0900 to DM 0917 to transfer each
time. A total of three blocks of transfer data can be transferred at a time.

3. Program

25315

— | MoV(21)

(1 cycle ON) #0000

(SW2)  (Swi1) 030

00001 00000

—“ }‘l’ : DIFU(13) 03000 I

03000 10000

—“ j,f 10003
(Start/Stop)

10614

—| : DIFU(13) 03001

(Data transfer completion)

DIFD(14) 03002

03003

10000

03000
_||
|
03001 03002 03003
|
00000 00001 03003
| Y4 Y4
| Al Al
(SW1)  (SW2)

10007

OO, Q””Q

Data transfer
switch

Data transfer
instruction

Start
instruction

Enable
external
output
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7-5-4 Program Example for Present Counter Value Change

The present counter value of counter 1 is changed to the value set with rotary
switches in the following example.

wd 0 UnitNo.1 Wd3 Wwd 4

IN cTo21| IN IN | C200HX
16 No.1 16 16 | CPU

points points| points

Rotary switch (Leftmost digit
of present counter value

preset data)

[ ': l ] l I | Rotary switch (Rightmost digit
of present counter value preset
Rotary encoder data)

SW1 (00000): Start switch
SW2 (00001): Data transfer switch

1,2,3... 1. Prepare a data storage area for the source.

Set as shown in the following diagram because the unit number is 1, the PC
data area is the 1/O area, and the number of transfer data blocks is 1.

DM1103 [ 0 i 0 1 0 i 2 || Firstword no. of source
i No. of transfer data blocks and
DM1104 1 0 3 1 | 0 | 1 PC data areas

2. Present Counter Value Preset Data

Wd2| o |0 |F !t

Code (Set with a program)

Wd 3 [ X10°1 X107 X101 1 X 10°
: : : Present counter value preset
data (Set with the rotary

switches)

Wd 4 [sign | X10°1 X108 1 X10¢
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3. Program
25315
: MOV(21)
(1 cycle ON) 40000
(Sw2)  (Sw1) 030
00001 00000
— | W =DIFU(13) 03000 I Da_ttart1ransfer
03000 11000 swite
— | HF MOoV(21) wd 002
(Start/Stop) #00F1 | | Present
counter value
002 preset code
11003 ) Data transfer
instruction
11614
_“ =DIFU(13)03001 I
(Data transfer completion)
03000
— | 03003
03001 03002 03003
|
00000 00001 03003
_“ }f }f 11000 ) Start
(SWL)  (SW2) instruction
11007 ) Enable
external
output
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7-6 Program Example for Linear Mode

This section explains a program example for a system using counter 1 of the
High-speed Counter Unit in linear mode.

Note After writing a program, make sure that the program works properly.

System Configuration Process Control for a Conveyor Belt

C200H-0C224 C200H-CT021
Contact Output Unit  High-speed Counter Unit

SYSMAC C200HX

Use an Encoder

Conversion Adapter to
connect line driver External
outputs from an outputs 0 to 3

encoder with open Process display lamps  Encoder

collector outputs. ¢ Ercoder -: inpéns
Conversion
L L Adapter. _ *
z / /
Gripper / A/
hand I

Motor Process station Process station S~
Aﬁ ! @’ Photoelectric
~ sensor

/ \ > 4 | Workpiece i

(G))/ \Conveyor belt

A\ Incremental encoder

Operation The positions of workpieces on a conveyor belt are detected by means of pulse
inputs from the encoder, and processes are then carried out at the required posi-
tions.

1,2, 3. 1. The photoelectric sensor detects that a workpiece has been placed on the
conveyor belt, and the count is reset.
2. Processes are carried out at each process station according to the count.

3. The stopping and starting of the motor and the movement of the gripper
hand are controlled at the PC.

Offset phase inputs multiplied by 1 are input to the encoder.
BCD data is used in the system.
The counter is reset at the rising edge of external control input IN1.

Switch Settings The unit number of the High-speed Counter Unit is set to 1 and the Unit will have
NPN external outputs.
Wiring Connect the outputs of the photoelectric sensor to external control IN1.

Connect the A- and B-phase outputs of the incremental encoder to counter 1 in-
puts A and B.

Connect external outputs 0 to 3 to the process display lamps.

Connect the outputs of the Contact Output Unit (C200H-OC224) to the motor
and the gripper hand.
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DM Settings Example: Counter 1
DM 1100 | © I 010 1 Linear mode, external NPN outputs, BCD data,
DM 1101 t ' 0 0 0 offset phase pulse inputs x 1, reset mode
! ff h Ise i 1 de 10
DM1105 [ 0 ! 0 10 | F Enabled ranges: 0 to 3
DM 1115 1 : 0 : 0 : 0 Range 0
DM 1116 0 ; 00 ' 0 1000 to 1200 (in process station 1)
DM 1117 112100
T . T External output 0: ON
DMI118 |0 :0:0:0 Internal output; 0101 (bits 08 and 00: ON)
DM1119 [ 06 ' 1 i 0 ! 1
DM1120 | 2 ;5 | 0 ;0 Range 1
DM 1121 0:0.0 10 2500 to 2900 (in process station 2)
DM1122 [ 2 {9 10 ! 0
T i T External output 1: ON
00 "0
gm i;i g : 5 : 0 : 2 Internal output: 0202 (bits 09 and 01: ON)
DM1125 [ 5100 ' 0 | Range>
DM 1126 0:0 : 00 5000 to 9500 (at the gripper hand position)
DM1127 |8 510 0 External output 2: ON
0040 10 xternal output 2:
gm i;g 5 : 3 L o : 7 Internal output: 0304 (bits 09, 08, and 02: ON)
DM1130 | 9 | 5 1 0 ! 1 Range 3
DM 1131 0 : 00 : 0 9501 to 8388607 (past the gripper hand position)
DM1132 | 8 ' 610 |7
0 : 8.3 '8 External output 3: ON
Bm igj 0 2 : 0 ' 8 Internal output: 0408 (bits 10 and 03: ON)
Program Example
Sm—;wmh 11000 While the start switch is ON, external outputs are
enabled and the counter continues counting.
@
11910 11909 11908
|
! Station 1 When the present counter value is within range O,
. rocessing is carried out at station 1.
processing P 9
11910 11909 11908
L 1L
! A Station 2 When the present counter value is within range 1,
processing processing is carried out at station 2.
11910 11909 11908
IF || 11
! H Gripper pro- | When the present counter value is within range 2,
cessing the gripper hand operations are carried out.
11910 11909 11908
— ———3F
Cycle and When the present counter value is within range 3,
processing the processing at the end of the cycle is carried out.
11908 Internal outputs: Turned ON or OFF according to the settings of ranges 0 to 3. Therefore
11909 the location of each workpiece can be found and the workpiece can be
11910 processed properly.

The process display lamps are directly turned ON and OFF by external outputs 0

to 3.
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The above program can be written using the operating flags of each range as
follows:

11007

Start switch
—0 O 11000

11800

! Station 1

processing

11801

! Station 2

processing

11802

! Gripper pro-
cessing

11803

! Cycle and

processing

Bits 11800 to 11803 are the Operating Flags of ranges 0 to 3.

7-7 Program Example for Circular Mode

This section explains a program example for a system using counter 1 of the
High-speed Counter Unit in circular mode.

Note After writing a program, make sure that the program works properly.

System Configuration Cam Timer Control

C200H-CT021
High-speed Counter Unit

o VA SYSMAG C200HX

External outputs
1,6,and 7

" 4T Use an Encoder Conversion
Encoder . .
1 Conversion 1 Adapter to connect line driver

'}a""‘" =+ outputs from an encoder with
Encoder inputs A, B, and Z open collector outputs.

( (S T T 77

Incremental

encoder / / /
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Operation

The control timing of a device connected to the shaft drive of the motor is de-

tected by the incremental encoder, and outputs are controlled according to the

angle of rotation.

Offset phase inputs multiplied by 4 are input to the encoder.

BCD data is used in the system.

The counter is reset at the rising edge of external counter input Z and Internal

Reset Flag. (Mode 6)

Switch Settings

Counter Unit will have NPN external outputs.

Wiring

DM Settings

Program Example

DM 1100

0
0

[ B R=

DM 1101

DM 1105

DM 1107

4

DM 1108

Q

DM 1115

DM 1116

DM 1117

DM 1118

DM 1119

DM 1120

DM 1121

DM 1122

DM 1123

DM 1124

DM 1125

DM 1126

DM 1127

DM 1128

DM 1129

ojojw]jo|o|ojo|ojo|d|jojO|+|O|—~

JUDUR NSRS SR FPE PN U QU R NN UGN W S R -

OlOo|=|Oo||O|O|MV|O|W]|OlO|OjO|O

F--b--b--b--F--F--F--b--p-b--p--}-f--p--F--

Oljo|ojojo|s|ojojolo|w|ol=|O]|O

(RPN NP S (R S PR [ [ A M R R SUU N M.

o|ojoiolo|MV|O|Oo|OolO|OjOo|Oo|O|O

Circular mode, external NPN outputs, BCD data,

offset phase pulse inputs x 4, reset mode 6

Enabled ranges: 0 to 2

Maximum count value: 4,999

Range 0
1000 to 1010

External output 7: ON

Range 1
4300 to 200 (via 0)

External outputs 6 and 1: ON

Range 2
600 to 3100 (via 0)

External outputs 7 and 6: ON

While the start switch is ON, external

outputs are enabled and the counter
continues counting.

11000

11007

®

The counter is reset at the rising

Start switch
—0
Reset switch 11601
e [P 4
—© © g
Counter input Z
11004
_| |
|

edge of the first counter input Z after
the counter reset switch is pressed.

<:£EEEE:)

The unit number of the High-speed Counter Unit is set to 1 and the High-speed

Connect the A-, B-, and Z-phase outputs of the incremental encoder to counter 1
inputs A, B, and Z.

Connect external outputs 1, 6, and 7 the control component of the system.
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SECTION 8
Program Development with Preset Function

This section describes program devel opment using the preset function.

8-1 Performance Specificationsof Preset Function ............. ... ... ... oo, 84
8-2 DM AreaSettingsand FUNCLIONS . . .. ... oot 85
8-3 IRAreaSettingsand FUNCLIONS . ........ci ittt i et et iaa s 87
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8-5-1 DalaTransfer StEPS . ..ottt e 92

8-5-2  Program Examplefor Preset ValueChange . .. .......... oo, 93
8-6 Program Examplefor PresetMode ... ... 95
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8-1

Performance Specifications of Preset Function

Refer to the following for the performance specifications of the preset function.

Outputs 0 to 3 are for counter 1 and outputs 4 to 7 are for counter 2.

Item Specification
Count input | Offset phase Counter input A (A phase of encoder)
signal input Counter input B (B phase of encoder)
Up and down Counter input A (Down pulse input)
pulse input Counter input B (Up pulse input)
Pulse and Counter input A (Direction input)
direction input | Counter input B (Pulse input)

External input signal

External control input IN1 (Counter reset signal)
External control input IN2 (Preset count start)

External output signal

External output
Oor4

Turned ON when the count starts and turned OFF when the counter
has counted value 0+(A).

External output
lorb5
External output
20r6

Turned ON when the counter has counted preset value + (B) or preset
value + (D) and turned OFF when the counter has counted value
0+(C) or O+(E).

External output
3or7

Turned ON when the count is up and turned OFF when retention time
(T) has elapsed.

The ON status can also be retained until the beginning of the next
count.

Counter preset value X Range: 1 to 8,388,607
A maximum of 20 counter preset values can be set in BCD or hexade-
cimal.
The Unit cannot operate with a counter preset value of 0.
External output ON/OFF A B,C,DE Setting range: 0 to 8,388,607 (0 to 8,388,606 for (A))
count value Values can be specified in hexadecimal
One value each can be set for (A), (B), (C), (D), and (E).
Timer T Range: 0000 to 9999

0 to 99.99 s with 0.01-s increments

External Output Pattern

Note

)
L
External output O or 4 |

0
Count value _,|< ® J

External output 1 or 5 =~® jl |‘: © —

External output 2 or 6 _—>

External output 3 or 7

(X) and (A) to (E): Horizontal lines express count values

(T):

(A), (C), or (E):

(B) or (D):

Horizontal line expresses retention time.

The number of pulses after 0 until the output is turned OFF.
The number of pulses after the preset value until the output
is turned ON.

Set the external output ON/OFF count value based on the above count values.

The ON/OFF interval for outputs (e.g., the interval between (D) and (B)) must be
2 ms min. If the interval is less than that, the output may not be correctly

executed.
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8-2 DM Area Settings and Functions

Note

Description

Operating Mode
(Word m Bits 03 to 00)

Forced External Output
(Word m Bits 04 to 07)

External Output Mode
(Word m Bits 11 to 08)

Data Type
(Word m Bits 15to 12)

Values can be written to the DM area with ladder programs or the Programming
Console.

m = 1000 + 100 x Unit No. (O to 15)

The values set in the DM area are transferred to the High-speed Counter Unit
when the High-speed Counter Unit is turned ON or restarted. Any set value
changed while the High-speed Counter Unit is in operation will be transferred to
the High-speed Counter Unit when it is turned ON again or restarted.

Counter preset values can be changed even when the High-speed Counter Unit
is operating. Refer to 8-5 Data Transfer Program Examples.

In this manual, the words and bits of counter 1 are described first followed by the
words and bits of counter 2.

In the following example, word m+1 bit 04 is for counter 1 and word m+2 bit 05 is
for counter 2.

Example: Counter input type (Word (m+1) or (m+2) bits 03 to 00)
Counter reset (Word n bits 04 or 05)

Set these bits so that the setting will correspond to the MODE switch setting.

03 00

Operating mode
(3: Preset mode)

Forced external outputs are enabled or disabled with these bit settings.

07 04

Forced external output
(0: Disabled; 1: Enabled)

Set these bits so that the setting will correspond to the setting of the rear setting
switch.

1 08

\—I—/— External output mode

(0: NPN; 1 PNP)

These bits are used to set in BCD or hexadecimal the present counter value and
count value data to turn external outputs ON and OFF.

15 12

\—l—/—Data type

(0: BCD; 1: Hexadecimal)
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Counter Input Type Offset phase pulse inputs must be multiplied by 1, 2 or 4.
(Word (m+1) or (m+2)
Bits 03 to 00)

03 00
m-+1
(m+2)
Input types
0:x1 >
1:x2 i
> xa Offset phase inputs
3: Up and down pulse inputs
4: Pulse and direction inputs
Reset Mode These bits are used to specify the counter reset mode.
(Word (m+1) or (m+2)
Bits 15 to 08)
15— 08
m-+1
(m=+2) |
Reset mode
(00 to 11 (modes 0 to 11))
External Output ON/OFF Words (m+10) to (m+20)
Count Value Words (m+30) to (m+40)
DM Area:
Symbol DM (Counter 1) DM (Counter 2)
(A) m+11 m+10 m+31 m+30
(B) m+13 m+12 m+33 m+32
© m+15 m+14 m+35 m+34
(D) m+17 m+16 m+37 m+36
(E) m+19 m+18 m+39 m+38
(T) m+20 m+40
Data:
~ Leftmost Rightmost
®~® word word
0| X10° X10%! X10*| X10° X102 X10' [ X10° | BCD
: 7
Range: 0 to 8,388,607
(0 to 8,388,606 for (A))
L
X101 X100 X107 X102
External output retention time
Range: 0 to 9999 or FFFF
Setvalue: 0to 99.99 s or continuous
The external output is kept on hold until the counter starts
again if the data is set to FFFF.
Counter Preset Value A maximum of 20 counter preset values (i.e., counter preset values 0 to 19) can

be set within a range of words from m+50 to m+89. Each counter preset value
uses two words. Set any unused counter preset value to 0.
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Example: Counter preset value (BCD)
15— 00
; ; T —— m+51 m+50
M0 cqge xiee: x10'} X100 — —
— s| 0 [ XA0°1X10% X104 X10° X102 X107 ) X10°
mHST | o Ixier | xt0t] 0t — —

8-3

Start
(Word n Bits 00 or 01)

Operating Counter Preset
Value Number

Counter Reset
(Word n Bit 04 or 05)

Note

External Output Enabled
(Word n Bit 07)

Forced External Outputs 0
to 7 (Word n Bits 08 to 15)

Range: 1 to 8,388,607
The Unit cannot operate with
a counter preset value of 0.

IR Area Settings and Functions

IR bits can be used to check the 1/O data of the High-speed Counter Unit, such as
commands in use and the status data of the Unit.

n =100 + 10 x Unit number (Unit number 0 to 9)
n =400 + 10 x (Unit number — 10) (Unit number 10 to 15)

Output data means any data output from the PC to the High-speed Counter Unit
and input data means any data input from the High-speed Counter Unit to the
PC.

These bits are enabled only if start input settings DM m+1 (m+2) are set to 0.
Counter 1 or 2 is in decrement operation at the rising edge of bit 00 or 01 begin-
ning with the counter preset value corresponding to the preset value number set
in word n+1.

Before starting, set in word n+1 the preset value number to be enabled.
The High-speed Counter Unit turns external outputs from O to 2 or from 4 to 6 at
the external output ON/OFF count values.

If the present counter value reaches 0, the counter stops counting and external
output 3 or 7 is turned ON for the preset retention time, in which case reset bit 00
or 01 to O.

The counter preset values of counters 1 and 2 can be changed to ones desig-
nated by counter preset value numbers (0 to 19), which have been set in words
m+50 to m+89. The numbers 00 to 19 are used. Bits 00 to 07 are for counter 1
and bits 08 to 15 are for counter 2.

15+—>08 07— 00

n+1

T T
' '
1 ]
) '
) '

Counter 1
(Operating counter preset value number 00 to 19)

Counter 2
(Operating counter preset value number 00 to 19)

The count value is reset at the rising edge of bit 04 or 05.
When a counter is reset, the count value will be 0 and the counter turns internal
and external outputs OFF.

The count value can be reset with external control input IN1. Refer to 4-10
Counter Reset Conditions.

Set this bit to 1 in this mode.

External outputs 0 to 7 will be enabled and the corresponding indicators will be lit
if this bit is set to 1. Data is transferred to word n+9 regardless of the setting of
this bit.

External outputs 0 to 7 will be turned ON if these bits are set to 1. Bits 08 to 15
correspond to external outputs 0 to 7. Use these bits to check wiring.
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Take the following steps to use this function.

1,2, 3. 1. Enable the forced external output function and restart or turn the High-
speed Counter Unit ON and OFF. (DM m bits 04 to 07 = 1)

2. Set Start Bit (word n bit 00) to 0.
3. Enable the external output function by setting word n bit 07 to 1.
4. Set forced external outputs 0 to 7 (word n bits 08 to 15) to 0.
5. Turn ON any external outputs out of external outputs 0 to 7 to by setting the
corresponding bits to 1.
Word Bit Output
wd n 08 Forced external output O
09 Forced external output 1
10 Forced external output 2
11 Forced external output 3
12 Forced external output 4
13 Forced external output 5
14 Forced external output 6
15 Forced external output 7
Read Error If an error results, the Error Flag (word n+6 bit 15) is set to 1, at which time the
(Word n Bit 06) error codes will be output to word n+7 when word n bit 06 is set to 1.

The error data is set to 0 when all the error data is read. Repeatedly turn this bit
ON until the error data is set to 0.

Error Data:
15«08 07«—> 00
n+7 i y
+ X101 X10°[X10"X10°
Error location
Two rightmost DM digits are indicated.
Error code
Refer to Section 11 Error Processing
and Troubleshooting.
Preset Counter Value These words are used to store the present counter values of the counters.
(Words (n+2) and (n+3)
Words (n+4) and (n+5))
15— 00 n+3 n+2
n+2 I : {n+5) (n+4)
() X100 10 0t e | — —
13 ; ’ »[ 0| X10°1X10°) X10* | X10° ) X107} X10" X 10°
(nigy | O [X10°) %10} x10¢ l — S

The above is a setting example in BCD.
The following data is stored.

BCD: 0 to 8,388,607
Hexadecimal: 000000 to 7FFFFF (O to 8,388,607)
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Status Data

The status of the High-speed Counter Unit is transferred to the PC.

(Word n+6)
Bit Flag Function
00 Counter 1 Counting Set to 1 when the counter is counting.
01 Input Z Indicates the status of input Z.
02 Control input IN1. Indicates the status of control input IN1.
03 Control input IN2. Indicates the status of control input IN2
1: ON
0: OFF
04 Counter overflow Set to 1 when the count value exceeds 8,388,607.
Reset the counter when this bit is set to 1.
05 Reset Set to 1 during a scan of the PC after the counter is reset.
06 Counter operating Set to 1 and the RUN indicator is lit while either of the counters is

counting.

07 Unit busy Set to 1 while the IOWR instruction is processed for the C200HX,
C200HG, or C200HE PC or while data transfer is being processed. It
is set to 1 while the Unit is being initialized after it is restarted.

08 Counter 2 Counting Refer to the information on the above counter 1.

09 Input Z

10 Control input IN1.

11 Control input IN2.

12 Counter overflow

13 Reset

14 Data transfer completion Set from 1 to O or vice versa when the data transfer is completed or
the Unit has completed processing the IOWR instruction.

15 Error Set to 1 when an error results.

Operating Counter Preset
Value Number (Word n+8)

Output Status
(Word n+9)

This word stores the numbers of counter preset values in use. Bits 00 to 07 are
for counter 1 and bits 08 to 15 are for counter 2.

15+—08 07 «—— 00

n+8

T T
' '
) |
) '
¢ !

N
Counter 1 (00 to 19)
Counter 2 (00 to 19)

These bits indicate the status of outputs. Bits 07 to 00 correspond to external
outputs O to 7.

These bits are set to 1 regardless of the setting of word n bit 07 for the external
output enabled function.

n+9

Status of external outputs 7 to 0
(O; OFF; 1: ON)
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8-4 1/0O Signal Timing Chart
Refer to the following for the relationship between input and output bits in preset
mode.

Normal Operation Values in parentheses are for counter 2. External outputs O to 3 are for counter 1

90

and external outputs 4 to 7 are for counter 2.

Counter preset value
Count value
®
Start . ! Coun.t value =0
Word n bit 00 (01) or exter- 4 :
nal control input IN2 o :
Counting 1
Word n+6 bit 00 (08) . |
1 : \
Internal/External output0 1 —>
or4 r® !
Word n+9 bit 00 (04) 0 ! ,
- ® - © =
Internal/External output 1 ' i I | E 0)
or5 i .
Word n+9 bit 01 (05) 0 ! ;
= 0O k- —>|® <«
Internal/External output 2 ! i ;
or6 ' !
Word n+9 bit 02 (06) 0 : : S
e ~ o
Internal/External output 3 ' : | I
or7 .
Word n+9 bit 03 (07) 0 . .
External output enabled 1 : :
Word n bit 07 : i
0 ) )
RUN indicator Lit '
Not lit
1,2, 3. 1. The counter starts at the rising edge of word n bit 00 (01) or external control

input IN2.

2. After the counter starts, external outputs O to 2 (4 to 6) are turned ON or OFF
according to the preset external output ON/OFF count values.

3. The counter will stop counting if the count value reaches 0 and external out-
put 3 (7) will be turned ON for the preset retention time.
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Section 8-5

Special Operation

Counter preset value

Count value

Values in parentheses are for counter 2.

Start
Word n bit 00 (01)

Counting
Word n+6 bit 00 (08)

Reset
Word n bit 04 (05)

Internal output
Word n+9 bit 00 to 07

External output
(Output to external
connector pins)

External output enabled
Word n bit 07

1,2, 3.

———— j--@ .

_____.j_ @ -

@
s . COTTETE LR P
®
-..--____><_
G)

[®] | ®

In the above timing chart, (A) indicates normal outputs and (B) indicates forced
external outputs provided that the forced external output function is enabled.
(1)The counter is reset or starts at the rising edge of the corresponding bit.

(2)Normal external outputs will be prohibited if word n bit 07 for the external
output enabled function is set to 0.

Internal outputs will be turned ON regardless of the setting of this bit.

Internal and external outputs will be prohibited if this bit is set to 0 while
forced external outputs are turned ON.

(3)The count value, internal outputs, and external outputs will be reset when
the counter in operation is reset.

(4)Forced external outputs are enabled while the counter is not operating.

(5)The counter will be in normal operation when the counter is started while the
forced external outputs of the counter are turned ON.

(6)Forced external outputs will be disabled when the counter is in operation.

(7)Forced external outputs will be turned OFF the moment the counter is reset
but the forced external outputs will be turned ON again.

8-5 Data Transfer Programs

The High-speed Counter Unit usually operates according to a maximum of 20
counter preset values set in the DM area. New counter preset values can be,
however, transferred from the PC so that the High-speed Counter Unit can use
the new counter preset value.

Note After writing a program, make sure that the program works properly.
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8-5-1 Data Transfer Steps

Take the following steps to transfer data.

1,2,3... 1. Setthe data storage area of the source. . :
) . Initial settings
2. Turn ON or restart the High-speed Counter Unit.
3. Set the counter preset values or count value. After turning ON or restarting the High-

speed Counter, follow steps 3 and 4 to

4. Execute data transfer.
transfer data.

1,2, 3.. 1. Data Storage Area of Source
Set DM word m+3 and m+4 to the first word number of transfer data, PC data
area, and the number of data blocks.

15¢—m—-——00

+3 : : T m-+4 m+3 —— PC data area
™ i xie o xie| | : — “Tom
— X101 X107 0 | X107 X10%) X102;X10" X107
M4 xiorixie| o x| | ' "o
Number of transfer PC dataarea Word number 2 | LR
data blocks (01 to 06) /
First word number of 3 |HR
transfer data
4 | AR
5 | EM

The EM area is available for the C200HX and C200HG PCs.

2. When Turning ON or Restarting
Data will be transferred from the PC to the data memory area of High-speed
Counter Unit when the High-speed Counter Unit is turned ON or restarted.

3. Counter Preset Value Setting
Data can be written to data area or DM area of the PC with ladder programs
or the Programming Console.

A transfer data block uses three words. Six counter preset values with pre-
set value numbers can be transferred at a time. Write these counter preset
values to consecutive words in the same area.

Transfer Data Format (IR and DM Areas of PC)
N: The first word number of the area set in the PC

15— 00

wd N x10"1x10°| | Counter preset value
; number range: 00 to 19

Wd (N+1) | X10°} X102 X10" 1 X10°

Counter preset value range:
0 to 8,388,607

Wd (N+2) | 0 |X10°1X16° 1 X10¢
I L

The above values are in BCD. Setto 0.

4. Data Transfer Execution
Set word n bit 03 to 1 to execute data transfer.
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8-5-2 Program Example for Preset Value Change

A preset value is changed with external data transfer switches in the following

example.

Wd 0 Unit No. 0

IN | CTO21
16 No.0
points

C200HX
CPU

Rotary encoder

SW1 (00000): Start switch
SW2 (00001): Data transfer switch

1,2,3... 1. Prepare an area of the source storing the transfer data.

Set as shown in the following diagram because the unit number is 0, the PC
data area is the DM, and the number of transfer data blocks is 6.

DM 1003

DM 1004

91010

First word number of source

Number of transfer data blocks and
PC data area

To transfer more than six transfer data blocks, store them in a different area,
and move three data blocks to the DM area from DM 0900 to transfer each
time. A total of six blocks of transfer data can be transferred at a time.

2. Store the counter preset value data to be used in a DM area that is not used
by the Special I/O Unit.

The words must be from DM 0900 on.

DM 0900
(1) < DM 0901

DM 0902

0

0 [X10' X100

X10°

PX1021X101 1 X10°

0

—
X1081X10° 1 X104

Setatotalof DM 0903[9p Jo] .
six transfer to R @)
mtﬁt?]'gc"s DM 0905 [0 &
same meth- DM 09t06 0lo] ;
od. 0 oo
DMO0908[0 | ¢ @
DM 0909 [o 1o ¢
o [T @
DMO91L [0 | 1 1
DM 0912 [o o °
o . | 5)
DM0914[0 [ |
DM 09150 [0 ]
to M (6)
pmoor7lol & ¢
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Data Transfer Programs Section 8-5
3. Program
25315
_| : MOV (21)
(1 cycle ON) #0000
(Sw2)  (swi) 030

94

00001 00000

— 3t

03000 10000

: DIFU (13) 03000 I

———f

(Start/Stop)

10614
I

(Data transfer completion)

03000

10003

DIFU (13) 03001

DIFD (14) 03002

ERIEET
[oro0s e ]

|

03001 03002 03003

—H———I

00000 00001 03003

03003

_|| [§% Y4
I Al P4
(SW1) (SW2)

10000

@

Data transfer
switch

Data transfer
instruction

Start
instruction

Enable
external
output



Program Example for Preset Mode Section 8-6

8-6 Program Example for Preset Mode

This section explains a program example for a system using counter 1 in preset
mode.

Note After writing a program, make sure that the program works properly.

System Configuration Cutting Cable at the Target Position

C200H-CT021
High-speed Counter Unit

SYSMAC C200HX

Use an Encoder Conversion Adapter
to connect line driver outputs from an
encoder with open collector outputs.

External outputs 0 to 3

Encoder inputs A, B
; TEnioder T4 Motor controller

1. Adager - a4

Motor ON External output O

Ext | output 1

OUt UtS Speed Xternal outpu
p (high/low) | External output 2 External output 3
Encoder Brake Cutt
utter
Motor
O o) —_—
(2)

1 ——

Bobbin @ I

Operation In this operation, only the prescribed length of cable is fed, and a cutter is acti-
vated to cut the cable at the target position.

Control Procedure

1,2,3... 1. The brake is released and the motor is started at low speed.
2. The motor speed is increased.
3. Before reaching the target position, the motor is slowed back to low speed.
4

. The motor is stopped ahead of the target position, taking into account the
travel distance due to momentum.

5. The brake is turned ON just before the target position.
6. When the target position is reached, the cutter is activated.

Offset phase inputs multiplied by 2 are input to the encoder.
BCD data is used in the system.
The counter is reset at the rising edge of the internal reset (in mode 0).
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Program Example for Preset Mode Section 8-6

Counter preset value --- Example Settings

Item Set value
Count value
Counter preset value 10,000
e (A) 100
?/Iotor opleration ) ON @{ (B) 150
External output 0 l !
OFF , . © 200
| : (D) 0
Speed (high/low)  High E !
(External output 1) [ gw —> IZ :| © =« E) 50
T : (M 500 ms
Brake OFF I i
(External output 2) OoN | —>| ® =
®=0 ;
Cutter OFF
(External output 3) > O
ON
Switch Settings The unit number of the High-speed Counter Unit is set to 1 and the Unit will have
NPN external outputs.
Wiring The A- and B-phase outputs of the incremental encoder are connected to count-

er 1 inputs A and B.

Connect external outputs 0 to 2 to the motor ON, speed (high/low), and brake
input terminals of the motor controller.

Connect external output 3 to the cutter.

DM Settings
DM 1100 | o l 010 Preset mode, external NPN outputs, BCD data,
DM1101 | 0 ' 0 | O offset phase pulse inputs x 2, and reset mode 0
DM1110 [ 0 ! 110 !0 _
pm111 [0 Lo 1o ;o |JA=10
DM1112 { 0 {1 1 15 10
pM1113 [ 0 L 0 1o o |](B)=150
DM1114 [0 1 2 10 10 _
pM1115 | 0 L 0 1o o || (©=200
DM1116 [0 1 0 (0 | 0
pM117 [0 00 o |J D=0
DM1118 { 01 0 1 5 I 0 _
DM1119 { 0 ! 0 1 0 ! 0 (E)=50
DM1120 [ 0 1 0 15 ' 0 [](T)=500ms
Bm ﬁg(l) 5 ; g ; g ? ? } Preset value = 10000
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Program Example

Reset switch

owet 11004 ) Counter 1 reset and operation reset

_| : 11007 | Enable external output

25313 (Always ON) O

Start switch

—O O MOV(21)

ok

=~ Start preset value number

111

@ Start
11903 (External output 3)

_“ : DIFD(14)03000 I Cutter operation completion

(falling edge) detected

03000 11000
_“ J,f 03001 ) Cut completed indicator output

03001

_|
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SECTION 9
Program Development with Counting Function

This section describes program devel opment using the counting function in gate, cumulative gate, and sampling modes.

9-1 Performance Specificationsof Counting Function ............................... 100
9-2 DM AreaSettingsand FUNCLIONS . . .. ..ottt e 100
9-3 IRAreaSettingsand FUNCLIONS . ... ...ttt i et e 101
9-4 1O Signa TIMING Chart . .. ... .. i 103
9-5 Program Examplefor GateMode . ........ ..ot e 105
9-6 Program Examplefor CumulativeGateMode. . ......... ... 107
9-7 Program Example1for SamplingMode ....... ... ... . 109
9-8 Program Example2for SamplingMode . ........ ... . 110
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DM Area Settings and Functions Section 9-2

9-1 Performance Specifications of Counting Function

Refer to the following for the performance specifications of the counting func-

tion.
Item Specification

Count input | Offset phase Counter input A (A phase of encoder)
signal input Counter input B (B phase of encoder)

Up and down Counter input A (Down pulse input)

pulse input Counter input B (Up pulse input)

Pulse and Counter input A (Direction input)

direction input | Counter input B (Pulse input)
Count range —8,388,608 to 8,388,607
External input Gate mode External control input IN1 (Count start)

Cumulative gate mode | External control input IN1 (Counter reset signal)
External control input IN2 (Start and cumulative gate signals)

Sampling mode External control input IN1 (Count start)
Set value Gate mode
Cumulative gate mode
Sampling mode Sampling time: 1 to 9,999 ms
Unit: 1 ms

Precision: +0 =1 ms

External output signal

9-2 DM Area Settings and Functions

Values can be written to the DM area with ladder programs or the Programming
Console.

m = 1000 + 100 x Unit No. (0 to 15)
The values set in the DM area are transferred to the High-speed Counter Unit
when the High-speed Counter Unit is turned ON or restarted. Any set value

changed while the High-speed Counter Unit is in operation will be transferred to
the High-speed Counter Unit when it is turned on again or restarted.

Description In this manual, the words and bits of counter 1 are described first followed by the
words and bits of counter 2.

In the following example, word m+1 and bit 01 are for counter 1 and word m+2
and bit 02 are for counter 2.
Example: Counter input type (Word (m+1) or (m+2) bits 03 to 00)

Counter reset (Word n bits 01 or 02)

Operating Mode Set these bits so that the setting will correspond to the MODE switch setting.
(Word m Bits 03 to 00)
03 00
m

Operating mode

4: Gate mode

5: Cumulative gate mode

6: Sampling mode
Data Type These bits are used to set the counter value in BCD or hexadecimal.
(Word m Bits 15to 12)

15 12

Data Type
(0: BCD; 1: Hexadecimal)
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IR Area Settings and Functions Section 9-3
Counter Input Type Offset phase pulse inputs must be multiplied by 1, 2 or 4.
(Word (m+1) or (m+2)
Bits 03 to 00) 03 00
m—+1
(m+2)
Input types
0:x1
1:x2 Offset phase inputs
2:x4

Control Mode
(Word (m+1) or (m+2)
Bits 04 to 07)

3: Up and down pulses input
4: Pulse and direction input

These bits are used to designate external control inputs IN1 and IN2 or internal
control input IN1 and IN2 as control inputs IN1 and IN2.

15 07 04 00

m-+1
{m—+2)

Control input (0: External; 1: Internal)

Internal control inputs use the following bits.
Word n bits 08 or 10: Internal control input IN1
Word n bits 09 or 11: Internal control input IN2

9-3 IR Area Settings and Functions

Set Time
(Word n Bits 01 or 02)

Sampling Time
(Word n+1)

Internal Control IN1
(Word n Bits 08 or 10)
Internal Control IN2
(Word n Bits 09 or 11)

IR bits can be used to check the 1/0O data of the High-speed Counter Unit, such as
commands in use and the status data of the Unit.

n =100 + 10 x Unit No. (Unit No. 0 to 9)
n =400 + 10 x (Unit No. — 10) (Unit No. 10 to 15)

Output data means any data output from the PC to the High-speed Counter Unit
and input data means any data input from the High-speed Counter Unit to the
PC.

These bits are used only for sampling mode. The sampling time set in word n+1
is enabled at the rising edge of bit 01 or 02.

If bit 01 or 02 is turned ON while the High-speed Counter Unit is operating, the
sampling time will be set after the Unit stops counting.

The sampling time can be set in sampling mode only.

15— 00

n+1 X103EX102EX101EX100 Range: 1 to 9,999 ms
I : I Unit: 1 ms

To set the two counters to sampling times different to each other, the sampling
times must be set during two 1/O refresh cycles of the PC.

Set counter 1 to a sampling time by setting word n bit 01 to 1 and bit 02 to 0 and
then set counter 2 by setting word n bit 01 to 0 and bit 02 to 1.

Counters 1 and 2 will be set to the same sampling time if word n bits 01 and 02
are set to 1.

These bits will be used as control input signals if internal control IN1 and IN2 are
set in word m+1 bits 04 to 07 and word m+2 bits 04 to 07.

Control input IN1 is used to start the High-speed Counter Unit in gate and sam-
pling modes. At the rising edge of the control input IN1, the counter value is reset
and the Unit is started.

The count value is reset at the rising edge of control input IN1 in cumulative gate
mode.

101



IR Area Settings and Functions

Section 9-3

Read Error (Word n Bit 06)

Present Counter Value
(Words (n+2) and (n+3) or
(n+4) and (n+5))

102

The counter starts counting at the rising edge of control

input IN2 in cumulative

gate mode. The counter stops counting at the falling edge of control input IN2

and the count value is kept on hold.

The counter is in operation again at the rising edge of control input IN2, starting

from the count value kept on hold.

If an error results, the Error Flag (word n+6 bit 15) will be set to 1, at which time
the error codes will be output to word n+7 when word n bit 06 is set to 1.

The error data is set to 0 when all the error data is read.
ON until the error data is set to 0.

Error Data:

15 =08 07« 00

n+7

X101 X 10°X 10" X100

Error location

Error code

Repeatedly turn this bit

Two rightmost DM digits are indicated.

Refer to Section 11 Error Processing and Troubleshooting.

These words are used to store the present counter values of the counters.

- (ni9) i)
T n+5 n
e [xioixie! xior xio e ———
+a — Sign | X101 X10°! X10¢| X10°! X102} X10'§ X10°
(n5) |Sian | X100 1 X10°} X10t —

(0:+ F:—)

The above is a setting example in BCD.
The following data is stored.
BCD: —8,388,608 to 8,388,607

Hexadecimal: 800000 to FFFFFF (—8,388,608 to —1) and 000000 to 7FFFFF

(0 to 8,388,607)



I/0 Signal Timing Chart

Section 9-4

Status Data

The status of the High-speed Counter Unit is transferred to the PC.

(Word n+6)
Bit Flag Function

00 Counter | Counting Set to 1 when the counter is counting.

01 1 Input Z Indicates the status of input Z.

02 Control input IN1 Indicates the status of external control input IN1.
External control inputs IN1 and IN2 must be turned ON for a period
longer than the PC's cycle time so that the PC can properly read the
status of external control inputs IN1 and IN2.

03 Control input IN2 Indicates the status of external control input IN2.
1: ON
0: OFF

04 Counter overflow Set to 1 when the count value is not within a range of —8,388,608 and
8,388,607.
Reset the counter with control input IN1 or restart the counter when this
bit is set to 1.

05 Not used

06 Counter operating Set to 1 and the RUN indicator is lit while either of the counters is

counting.

07 Unit busy Set to 1 while the IOWR instruction is processed for the C200HX,
C200HG, or C200HE PC or the Unit is restarted or initialized.

08 Counter | Counting Refer to the information on the above counter 1

09 2 Input Z

10 Control input IN1

11 Control input IN2

12 Counter overflow

13 Not used

14 Data transfer completion Set from 0 to 1 or vice versa when the Unit has completed processing
the IOWR instruction.

15 Error Set to 1 when an error results.

9-4

Gate Mode

I/O Signal Timing Chart

Refer to the following for the relationship between input and output bits in gate,
cumulative gate, and sampling modes.

1,2, 3. 1.

External or internal
control input IN1 0 |

Word n bit 08 (10)

Present counter value
Word n+2 and n+3
(n+4 and n+5)

1
Word n+6 bit 00 (08) 0 |

Values in parentheses are for counter 2.

, ) @ y @

The counter resets the count value and starts counting at the rising edge of
control input IN1.

. The counter stops counting at the falling edge of control input IN1 and the
count value is kept on hold until the counter restarts.
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I/0 Signal Timing Chart Section 9-4

Cumulative Gate Mode Values in parentheses are for counter 2.
External or internal 1 @)
control input IN1 | I |
Word n bit 08 (10) ©
@ B @

External or internal 1
control input IN2
Word n bit 09 (11) ©

Present counter value
Word n+2 and n+3
(n+4 and n+5)

1
Counting
Word n+6 bit 00 (08) 0 ereeemereerd U
1,2,3... (1)The counter resets the count value at the rising edge of control input IN1.

(2)The counter starts counting at the rising edge of control input IN2.

(3)The counter stops counting at the falling edge of control input IN2 and the
count value is kept on hold until the counter restarts.

(4)The counter is in operation again at the rising edge of control input IN2, start-
ing from the count value kept on hold.

Sampling Mode Values in parentheses are for counter 2.

@) @)
3

External or internal 1
control input IN1
Word n bit 08 (10) o

Sampling time

T X T2

Word n+1 t E

@ ©) :

Set Time ! : E

Word n bit 01 (02) 0 — H H
Counting L
Word n+6 bit 00 (08) 0

K— T > — T2 —>
Sampling time f '

Word n+1

Word n+2 and n+3
(n+4 and n+5)

)
i
i
:
3
Present counter value !
)
1
'
)
)

1,2, 3. (1)The sampling time must be set in word n+1 before the counter starts count-
ing.
The sampling time must be set by turning word n bit 01 or 02 ON.

(2)The counter resets the count value and starts counting at the rising edge of
control input IN1. The counter stops counting after the sampling time elap-
ses.

The count value is kept on hold until the counter restarts.

(3)If the new sampling time is set and word n bit 01 or 02 is turned ON while the
counter is counting, the new sampling time will be enabled after the counter
stops counting.
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9-5 Program Example for Gate Mode

This section explains a program example for a system using the High-speed
Counter Unit in gate mode.

Note After writing a program, make sure that the program works properly.
System Configuration Measuring Product Dimensions

C200H-CT021 High-speed Counter Unit

C200HX

Incremental encoder for
detection of conveyor belt speed

Conversion
Encoder !_Adapter
inputs A,B "~ T T 4

Photoelectric
sensor for detection

Use an Encoder Conversion Adapter to
connect line driver outputs from an
encoder with open collector outputs.

Product
L
(074 (074 074 [0 (074 (074
Operation Encoder inputs are counted while the photoelectric sensor is ON, and the dimen-

sions of products moving along the conveyer belt are measured. The PC deter-
mines whether or not those dimensions are acceptable.

The value in the parentheses is for counter 2.

Pulse InpLits LT

External control
input IN1

Counting
Word n+6 bit 00 (08)

Present counter value

Arithmetic
At PC operation

Offset phase inputs multiplied by 1 are input to the encoder.
BCD data and external control input IN1 are used in the system.

Switch Settings The unit number of the High-speed Counter Unit is set to 1.

Wiring The A- and B-phase outputs of the incremental encoder are connected to count-
er 1 inputs A and B.

Connect the outputs of the photoelectric sensor to external control input IN1.

DM Settings

DM 1100
DM 1101

0|4 Gate mode, BCD data, offset phase pulse
inputs x 1, and external control input mode

o|lo

oo
o
o
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Program Example

11600 (Counting)

ml

25313 (Always ON)

: DIFD(14)03000 I

ml

03000

: cLC(41) I

|

11600

25504 (CY Flag)
1

SUBL(55)

112

DMO0000

DMO0004

S ( KEEP

00000

R

ml

25313 (Always ON)

al

03000

: cLC(41) I

3l

11600

25504 (CY Flag)
i

SUBL(55)

112

DM0002

DMO0004

S [ keep

Al

00002

ml

j4

00000 00002 11600

LL P4

Al

106
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Comparison Data Areas

DM 0000
DM 0001
DM 0002
DM 0003

DM 0004 |

DM 0005

+ Lower limit —

— Upper limit —

Work -

R
00001

Checks whether count value is []J lower limit

Outputs if dimensions are too small.

Checks whether count value is [] upper limit.

Outputs if dimensions are too large.

Outputs if dimensions are within standards.

Output Results

00000 ON | Dimensions too small
00001 ON | Dimensions correct
00002 ON | Dimensions too large




Program Example for Cumulative Gate Mode Section 9-6

9-6 Program Example for Cumulative Gate Mode

This section explains a program example for a system using the High-speed
Counter Unit in cumulative gate mode.

Note After writing a program, make sure that the program works properly.

System Configuration Detecting Incorrectly Processed Products

C200H-CT021 High-speed Counter Unit

S C200HX

Use an Encoder Conversion
Adapter to connect line driver
i outputs from an encoder with
open collector outputs.
TEncoder L
R 1 i
Encoder inputs A, B | Conversion Adapter
External control input IN1
Mark: Used for detection
of fixed lengths of the
material.

External control input IN2

Incremental

Sensar, encoder

Sensor

Operation This system detects incorrectly processed products.

Encoder inputs are counted while the photoelectric sensor is ON. After the mate-
rial is fed for a fixed length, the PC determines whether or not the length is ac-
ceptable. External control inputs are used as control inputs. The count value is
reset when the mark is detected.

The value in the parentheses is for counter 2.

External control l I ﬂ
IN1 1

J
1]
)
.
External control '
L
1]
]
1
l

IN2

Present
counter value

Counting
Word n+6 bit 00 (08)

Arithmetic
At PC operation

Offset phase inputs multiplied by 1 are input to the encoder.
BCD data is used in the system.
The counter is reset when external control input IN1 is turned ON.
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Switch Settings

Wiring

The unit number of the High-speed Counter Unit is set to 1.

The A- and B-phase outputs of the incremental encoder are connected to count-

er 1 inputs A and B.

Connect the outputs of the photoelectric sensor to external control input IN2.

DM Settings

Program Example

Cumulative gate mode, BCD data, offset
phase pulse inputs x 1, and external
control inputs

DM 1100
DM 1101

(=3 K=)

11600 (Counting)
_| : : DIFD(14)03000 I
03000
— | MOV(21) Present counter value of counter 1 is
12 transferred whenever the operation
stops.
D0002
MOV(21)
113
D0003
25313
: CMPL(60) Detects mark and check whether
reset is executed.
112
D0000
25506
| S { Keep
I 03001
11600
| R
|
25313
: : CLC(41) I
03001
: SUBL(55)
D0002
50004 Checks whether count value
is < comparison value.
D0006
25504 (CY Flag) s
: OKOEOEOE Outputs if length is incorrect.
Error reset
_| 1 R
|
Comparison Data Areas Results
DM 0000 [ 0000 | 00000 ON | Length incorrect
0000 00000 OFF| Length correct
t Count value
to
| Comparison |
value
F Work
DM 1007
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9-7 Program Example 1 for Sampling Mode

This section explains a program example for a system using the High-speed
Counter Unit in sampling mode.

Note After writing a program, make sure that the program works properly.

System Configuration

Weight Measurement

C200H-CT021 High-speed Counter Unit

Product 1

&

Operation

Switch Settings
Wiring

Proximity Use an Encoder Conversion
sensor for Adapter to connect line driver
starting TEncoder _____ loutputs from an encoder with

I Conversion Adapter

h‘ _____

Encoder inputs A, B

|open collector outputs.
-

Incremental encoder

After product 1 is loaded on the scale, the count value is read in a short interval,
in which the oscillations from the scale’s springs will die out and an accurate
count value can be obtained.

The value in the parentheses is for counter 2.

Encoder input ””Hl“”

External control ‘I‘ I
input IN1

T
]
¢

Counting Sampling
Word n+6 bit 00 (08) time | F————

Present counter value

Arithmetic
operation

At PC

Offset phase inputs multiplied by 4 are input to the encoder to keep the precision
of the system.

BCD data is used in the system.

External control input IN1 is used.

The unit number of the High-speed Counter Unit is set to 1.

The A- and B-phase outputs of the incremental encoder are connected to count-
er 1 inputs A and B.

Connect the outputs of the proximity sensor to external control input IN1.
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DM Settings
DM1100| 0 |0 |0 | 6 Sampling mode, BCD data, offset phase pulse
DM1101§ 0 ' 0 |0 | 2 inputs x 4, and external control inputs
Program Example
25315 (1 scan ON)
— | MOV(21) o
#3000 Sets sampling time to 3 s.
111
@ Sets sampling time data.
11600 (Counting) .
_| : : DIFD(14)03000 I Detects completlon of measurement
03000 when Counting Flag goes OFF.
—| : MOV(21) Present counter value is stored in DM
112 | 0000 and 0001 after measurement is
DM0000 completed.
MOV(21)
113
DM0001

9-8 Program Example 2 for Sampling Mode

Note After writing a program, make sure that the program works properly.
System Configuration Speed Measurement (Tachometer)

C200H-CT021 High-speed Counter Unit

C200HX
33

M Encoder

lConversion Adapter |

Incremental encoder
(Resolution: 200 pulses/revolution)

Use an Encoder Conversion Adapter to
connect line driver outputs from an encoder
with open collector outputs.

Operation Pulses from the incremental encoder coupled to the rotating axis are measured
at fixed intervals and the PC converts these measurements to rotational speed

(rpm).
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The value in the parentheses is for counter 2.

Encoder input ””””””HH”I”|””I|||”l””HHHHHHHHHIHH

Internal control input IN1 T I ﬂ

Word n bit 01 (10) J |

Counting Samplin <~ Samplin
Word n+6 bit 00 (08) —_—1 time ping time P

Present counter value

Number of revolutions
conversion value
(DM 0004 and 0005)

Number of revolutions Number of pulses/s x 60 0 3

6
i rpm = . rPm)=PXx 5. =P X,
conversion P Number of pulses/revolution (rpm) =P X 500 X 10

Encoder input is given in the positive (+) pulse direction.
BCD data is used in the system.
Internal control input IN1 is used.

Switch Settings The unit number of the High-speed Counter Unit is set to 1.
Wiring The incremental encoder output is connected to counter 1 input B. Nothing is
connected to counter 1 input A. The forward direction is used.
DM Settings
DM 1100 | 0 | 0068 Sampling mode, BCD data, pulse and direction
DM1101| 0 ' o | 1 4 inputs, and internal control input IN1
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Program Example

112

25313 (Always ON)

ml

MOV(21)

#1000

111

@

MOV(21)

#0003

DMO0000

MOV(21)

#0000

DMO0001

MOV(21)

#0010

DM0002

TIM0O1

MOV(21)

#0000

DMO0003

TIM

y4
Al

TIMOOO

000

TIM

ml

001

O,

11008

11600
W @MULL(56)

DMO0000

112
DM0004

@DIVL(57)

DM0004
DM0002
DM0004

\

/

~
#0020

#0010

Sets sampling time to 1,000 ms

Sets values “0000” and “0003" in
DM 0000 and DM 0001.

Sets values “0000” and “0010” in
DM 0002 and DM 0003.

Internal control input IN1 is
turned ON and OFF every 3 s.

Value is multiplied by 3/10 and
stored in DM 0004 and

DM 0005 on completion of
sampling.



SECTION 10
Using IORD and IOWR Instructions

The IORD and IOWR instructions are enabled with the C200HE, C200HG, or C200HX PCs.

These instructions make it possible to read data from the DM area all ocated to the High-speed Counter Unit when it is turned
ON or restarted, change the present counter value, or change values set in the High-speed Counter Unit.

The IORD and IOWR instructions can be used only if word n+6 bit 06 is set to O (i.e., the High-speed Counter Unit is not
operating).

10-1 IORD and IOWRI INSITUCHIONS . . ..ttt et e e e e e e e 114
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|ORD and |OWR I nstructions

Section 10-1

10-1

C: Control Code

S: Source Unit Number and
Number of Words

D: Destination Address

114

IORD and IOWR Instructions

This section explains the configurations of the IORD and IOWR instructions.

10-1-1 IORD Instruction

(@)I0RD

[ C: Control code

[

S: Source unit number and number of words

o

D: Destination address

15— 08 07+— 00

Control : :
code ! '
Bits 15 Bits 07 Description
to 08 to 00
00 00 to 15 Ranges 0 to 15 are read in linear or circular mode.
00to 19 Counter preset values 0 to 19 are read in preset mode.
CcC 00 to 99 By specifying the word number of the DM area, data can
be read in a word range m to m+99 from the High-speed
Counter Unit.
Examples:

Set C to 0005 to read range 5 in linear or circular mode.

Set C to 0019 to read counter preset value 19 in preset mode.

Set C to CCO0O to read the operating mode set in word m in linear or circular
mode.

Set a source unit number (0 to F) in bits 15 to 12.

Set in bits 11 to 00 the number of words from which data is read.

15 12 11— 00

Source unit number
and number of words

T
i
1
|
]

[ —

Number of words

Unit number (0 to F)

Control Code 00XX

A set of upper and lower limits in circular or linear mode uses five words. There-
fore a block of five words must be set.

A counter preset value in preset mode uses two words. Therefore a block of two
words must be set.

Example:

Set C to 0005 and S to FOO05 to read range 5 of Unit F in linear or circular mode.
Control Code CCXX

A total of 1 to 99 words can be specified. Specify the total number of words from
which data is read.

Example:

Set C to CC00 and S to FOO1 to read the operating mode set in word m of Unit F in
linear or circular mode.

Set a data area of the PC that stores the data read from the High-speed Counter
Unit.

Example:

Set C to 0005, S to FO05, and D to D0100 to read range 5 of Unit F from DM 0100
in linear or circular mode.
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10-1-2 IOWR Instruction

C: Control Code

Destination Unit Number
and Number of Words

(@)IOWR

C: Control code

O

)

S: Source address

o

D: Destination unit number and number of words

15— 08 07 «— 00

Control : :
Code : ;
Bits 15 Bits 07 Description
to 08 to 00
00 00to 15 Ranges 0 to 15 are written in linear and circular modes.
00to 19 Counter preset values 0 to 19 are written in preset mode.
CcC 00 to 99 By specifying the word number of the DM area, data can
be written in a word range m to m+99 of the High-speed
Counter Unit.
F1 00 The present counter value of counter 1 is written. Set 00 in
bits 07 to 00.
F2 The present counter value of counter 2 is written. Set 00 in
bits 07 to 00.
F3 The present counter values of counters 1 and 2 are written.
Set 00 in bits 07 to 00.
EC 00 An error is cleared.
Examples:

Set C to 0005 to write range 5 in linear or circular mode.

Set C to 0019 to write counter preset value 19 in preset mode.

Set C to CC07 to write the maximum count value of counter 1 in circular mode to
words m+7 and m+8.

Set a destination unit number (0 to F) in bits 15 to 12.

Set in bits 11 to 00 the number of words to which data is written.

15 12 1H{e————00

Destination unit number ' i
and number of words ; :

Number of words
Unit number (0 to F)

Control Code 00XX

A set of upper and lower limits in circular or linear mode uses five words. There-
fore a block of five words must be set.

A counter preset value in preset mode uses two words. Therefore a block of two
words must be set.

Example:

Set C to 0005 and D to FOO5 to write range 5 of unit F in linear or circular mode.
Control Code CCXX

A total of 1 to 99 words can be specified. Specify the total number of words to
which data is written.

Example:

Set C to CC0O7 and D to FO02 to write the maximum count value of counter 1 in
circular mode to words m+7 and m+8.

Control Codes F100, F200, and F300

F1 or F2 is used to write the present counter value of counter 1 or 2. Set D to
X002 because each of them uses two words.
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S: Source Address

116

F3 is used to write the present counter values of both counters 1 and 2. Set D to
X004 because F3 uses four words.

Example:

Set C to F100 and D to FOO2 to write the present counter value of counter 1 of unit
number F in linear or circular mode.

Set C to F300 and D to 1004 to write the present counter values of counters 1
and 2 of unit number 1 in linear or circular mode.

Set a data area of the PC that stores data written to the High-speed Counter Unit.

Example:
Set C to 0005, S to D0100, and D to FOO5 to write range 5 of Unit F stored in DM
0100 in linear or circular mode.

Control Code ECO00
Example:
Set C to EC00, S to 000, and D to 0001 to transfer the error clear command.



Control Codes of IORD and | OWR Instructions

Section 10-2

10-2 Control Codes of IORD and IOWR Instructions

This section describes how the control codes of the IORD and IOWR instruc-
tions are used in each mode.

Simple Counter Mode

OK: Possible
NG: Not possible

DM Set item IORD instruction control code IOWR instruction control code
#00XX #CCXX #00XX #CCXX #FX00
XX =0t0 99 XX =010 99 X=123
m Operating mode | NG OK NG NG
Present counter value - - OK
Linear and Circular Modes OK: Possible
NG: Not possible
DM Set item IORD instruction control code IOWR instruction control code
#00XX #CCXX #00XX #CCXX #FX00
XX =0to 15 XX =0to 99 XX=0to 15 XX =0to 99 X=12,3
m Operating mode | NG OK NG NG
m+1 Counter 1 input | NG OK NG NG
m+2 Counter 2 input | NG OK NG NG
m+3 First word num- | NG OK NG OK
ber of block of
words storing
data transferred
m+4 Number of data | NG OK NG OK
blocks trans-
ferred
m+5 Counter 1 NG OK NG OK
ranges enabled
m+6 Counter 2 NG OK NG OK
ranges enabled
m+7 to Counter 1 maxi- | NG OK NG OK
m+8 mum count
value
m+9 to Counter 2 maxi- | NG OK NG OK
m+10 mum count
value
m+11to | Not used NG OK NG OK
m+14
m+15to |Ranges0Oto15 |OK OK OK OK
m+19
5
m+90 to
m+94
m+95to | Not used NG OK NG OK
m+99
Present counter value OK
Preset Mode OK: Possible
NG: Not possible
DM Set item IORD instruction control code IOWR instruction control code
#00XX #CCXX #00XX #CCXX #FX00
XX =0to 19 XX =0to 99 XX =0to 19 XX =0to 99
m Operating mode | NG OK NG NG
m+1 Counter 1 input | NG OK NG NG
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DM Set item IORD instruction control code IOWR instruction control code
#OOXX #CCXX #O0XX #CCXX #FX00
XX=0to 19 XX =0to 99 XX=0to 19 XX=0to 99
m+2 Counter 2 input | NG OK NG NG
m+3 First word num- | NG OK NG OK
ber of block of
words storing
data transferred
m+4 Number of data | NG OK NG OK
blocks trans-
ferred
m+5 to Not used NG OK NG OK
m+9
m+10to | External output | NG OK NG OK
m+11 0 OFF count
value
m+12 to | External output | NG OK NG OK
m+13 1 ON count val-
ue
m+14 to | External output | NG OK NG OK
m+15 1 OFF count
value
m+16 to | External output | NG OK NG OK
m+17 2 ON count val-
ue
m+18 to | External output | NG OK NG OK
m+19 2 OFF count
value
m+20 External output | NG OK NG OK
3 ON hold time
m+21 to | Not used NG OK NG OK
m+29
m+30to | External output | NG OK NG OK
m+31 4 OFF count
value
m+32 to | External output | NG OK NG OK
m+33 5 ON count val-
ue
m+34 to | External output | NG OK NG OK
m+35 5 OFF count
value
m+36 to | External output | NG OK NG OK
m+37 6 ON count val-
ue
m+38 to | External output | NG OK NG OK
m+39 6 OFF count
value
m+40 External output | NG OK NG OK
7 ON hold time
m+41 to | Not used NG OK NG OK
m+49
m+50 to | Counter preset | OK OK OK OK
m+51, to | values 0 to 19
m+80 to
m+89
m+91 to | Not used NG OK NG OK
m+99
Present counter value --- --- NG
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OK: Possible
NG: Not possible

Gate, Cumulative Gate, and
Sampling Modes

DM Set item IORD instruction control code IOWR instruction control code
#00XX #CCXX #00XX #CCXX #FX00
XX =0to 99 XX =0to 99

m Operating mode | NG OK NG NG

m+1 Counter 1 input | NG OK NG NG

m+2 Counter 2 input | NG OK NG NG

m+3 to Not used NG OK NG OK

m+99

Present counter value NG

10-3 Types of Data Written with IOWR Instruction

This section describes data transfer and types of data written with the IOWR
instruction in each mode.

Simple Counter Mode DM Set item Data transfer IOWR instruction
m Operating mode Not available Not available
Present counter value Not available Available

Linear and Circular Modes

DM Set item Data transfer IOWR instruction
m Operating mode Not available Not available
m+1 Counter 1 input Not available Not available
m+2 Counter 2 input Not available Not available
m+3 First word number of block of words Not available Available

storing data transferred

m+4 Number of data blocks transferred Not available Available
m+5 Counter 1 ranges enabled Not available Available
m+6 Counter 2 ranges enabled Not available Available
m+7 to m+8 Counter 1 maximum count value Not available Available
m+9 to m+10 Counter 2 maximum count value Not available Available
m+11 to m+14 Not used Not available Not available but no error results
m+15 to m+19, Ranges 0 to 15 Available Available
:1(1)+90 to m+94
m+95 to m+99 Not used Not available Not available but no error results
Present counter value Available Available
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Preset Mode

DM Set item Data transfer IOWR instruction
m Operating mode Not available Not available
m+1 Counter 1 input Not available Not available
m+2 Counter 2 input Not available Not available
m+3 First word number of block of words Not available Available
storing data transferred
m+4 Number of data blocks transferred Not available Available
m+5 to m+9 Not used Not available Not available but no error results
m+10 to m+11 External output 0 OFF count value Not available Available
m+12 to m+13 External output 1 ON count value Not available Available
m+14 to m+15 External output 1 OFF count value Not available Available
m+16 to m+17 External output 2 ON count value Not available Available
m+18 to m+19 External output 2 OFF count value Not available Available
m+20 External output 3 ON hold time Not available Available
m+21 to m+29 Not used Not available Not available but no error results
m+30 to m+31 External output 4 OFF count value Not available Available
m+32 to m+33 External output 5 ON count value Not available Available
m+34 to m+35 External output 5 OFF count value Not available Available
m+36 to m+37 External output 6 ON count value Not available Available
m+38 to m+39 External output 6 OFF count value Not available Available
m+40 External output 7 ON hold time Not available Available
m+41 to m+49 Not used Not available Not available but no error results
m+50 to m+51, Counter preset values 0 to 19 Available Available
tr:1)+80 to m+89
m+91 to m+99 Not used Not available Not available but no error results
Present counter value Not available Not available
Gate, Cumulative Gate, and DM Set item Data transfer IOWR instruction
Sampling Modes m Operating mode Not available Not available
m+1 Counter 1 input Not available Not available
m+2 Counter 2 input Not available Not available
m+3 to m+99 Not used Not available Not available but
no error results
Present counter value Not available Not available

10-4 Program Examples with IORD Instruction

Start
]l

Note After writing programs, make sure that the programs work properly.

Example 1: Unit O in Linear Mode
In the following example, the data of ranges 0 and 1 is read from DM 0000.

10606
Y4

10607
P4

120

1l Al Al
Operating  Unit Busy

@IORD

Data of ranges

Oand 1is read

#0001 from DM 0000.

#0010

D0000

25506

Al

XXXXX

Error
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Example 2: Unit 0 in Linear Mode

In the following example, the first word number of a block of words storing the

data transferred is read.

Start
1L
L]

10606 10607
P4 P4
Al Al

Operating Unit Busy

@IORD

#CCO03

#0001

DO0000

25506

Example 3: Unit 0 in Linear Mode

Al

XXXXX

The data of
word address
03 is read
because the
first word
number is set
to DM word
m+3.

Error

In the following example, data changed with data transfer or the IOWR instruc-
tion is read from High-speed Counter Unit to the DM area of the PC.

Start
]l

10606 10607
L LL

Ll Al Al

Operating  Unit Busy

@IORD

#CC15

#0080

D6015

25506

DM 1000

DM 1015

DM 1094

Al

Initial settings

Range 15

XXXXX

The data of
ranges O to
15 is read
from

DM 6015 to
DM 6094.

Error

Monitor area

DM 6000
DM 6015 | Range O
to
DM 6094 Range 15

The data will be read when the IORD instruction has been executed.
Bit 25506 will be turned ON when the IORD instruction is executed with no errors

and turned OFF if an error results.
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10-5 Program Examples with IOWR Instruction

Note After writing programs, make sure that the programs work properly.

Example 1: Unit O in Linear Mode
In the following example, the present counter value of counter 1 is changed.

Start 10606 10607

— Bour
Operating Unit Busy #F100

D0080

#0002

25506
j4
v di XXXXX')  Error

10614
: : : DIFU(13) XXXX1 I

Data Transfer

Completion
DIFD(14) XXXX2

XXXX1 10615
_| : : : xxxxx) Data has
been written.
Error Flag

XXXX2

|

Example 2: Unit 0 in Linear Mode
In the following example, the data of range O is changed.

Start 10606 10607

H—H—F o
Operating Unit Busy #0000

D0000

#0005

25506
)%
pdi XXXXX ] Error

10614
: : : DIFU(13) XXXX1 I

Data Transfer

Completion
DIFD(14) XXXX2

XXXX1 10615
_| | )4 wxxxx) Data has
! A1 been written.
Error Flag

XXXX2

ml

Bit 25506 will be turned ON when the IOWR instruction is executed with no er-
rors and turned OFF if an error results.
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Example 3: Unit 0 in Linear Mode
In the following example, all the data of ranges 0 to 15 is changed.

Case 1: Data Transfer Completion Flag is used for data transfer completion

Start 10606 10607
1L L X
11 g y 4 @IOWR
Operating  Unit Busy #CC15
D6015

#0080

25506
A

10614
]l

@ Error

: DIFU(13) XXXX1 I

Data Tlre!nsfer
Completion
XXXX1 10615
| LK o) Data has
! Al been written.
Error Flag
XXXX2
L
I
Initial settings New settings
DM 1000 DM 6000
DM 1015 | Range 0 DM 6015 | Range 0
to to
DM 1094 Range 15 DM 6094 Range 15
Case 2:Busy Flag is used for data transfer completion
Start 10606 10607
1L P4 L
11 g A @IOWR
Operating  Unit Busy #CC15
D6015
#0080
25506
/'rf xxxxx ) Error

been written.

10607
i {oroaaxed | orricion”
Al completion
Unit Busy
XXXX1 10615
11 9% XXXXX Data has

All the data has not been transferred when the IOWR instruction was completed.
Use the Data Transfer Completion Flag or Unit Busy Flag to check the comple-
tion of data transfer.
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10-6 Flags Used for IOWR Instruction and Data Transfer
This section shows the timing of each flag turned ON or OFF while the IOWR
instruction or data transfer is executed.

The Busy Flag does not change immediately after the IOWR instruction or data
transfer is executed.

IOWR Instruction Executed

€« PC’scycle >

o | Cor Program
RF | mo execution

o
RF

Com Program
mon execution

Com Program
mon execution

o=
ks

OWR | !
execution k

.

Nl

ON
Unit Busy (word n+6 bit 07) e,

em e ]

Data Transfer Completion ON
(word n+6 bit 14) OFF

or
ON
Unit Busy (word n+6 bit 07)ger [

Data Transfer Completion OV
(word n+6 bit 14) OFF

Data Transfer Executed

&« PCscycle -
110 Iuo

refresh

/0 H /0
refresh | fefresh |

A i
’ ’

Data transfer T L o
Data Transfer (word n bit 03) N I:——" |_-—"'
OFF

ON \
Unit Busy (word n+6 bit 07) OFF ‘Al

4--t--------

Cror

Data Transfer Completion ~ N
(word n+6 bit 14) OFF

or

Unit Busy (word n+6 bit 07)

Data Transfer Completion  oN
(word n+6 bit 14) OFF
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SECTION 11
Error Processing and Troubleshooting

This section provides information on error processing and troubleshooting procedures.

11-1 ErrOr PrOCESSING . .. oottt e e e e e e 126
11-2 ErrorsMonitored With CPU . .. ... ... e 128
11-2-1 Specia HOUNILEITOrS . ..ottt e et et e 128
11-2-2 Functions of Specia /O UnitsARandIRBits .......................... 129
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Error Processing
-

Section 11-1

11-1 Error Processing

Error Indicators and Outputs When an error has occurred, the ERR indicator on the front panel of the High-

126

speed Counter Unit will be lit, the Error Flag (word n+6 bit 15) will be setto 1, and
the error code will be output to n+7.

If more than one error has occurred, the next error code will be output to n+7
when word n bit 06 is turned ON.

Repeatedly turn word n bit 06 OFF and ON until all the error codes are output.

The High-speed Counter Unit stores a maximum of 30 error codes. An error
code will be stored whenever an error occurs.

When a counter overflow has occurred, the ERR indicator will be lit and word n+6
bit 04 or 12 will be set to 1.

No Error Flag or error code will be output when a counter overflow has occurred.
Reset the counter if a counter overflow has occurred.

When an error has occurred while the High-speed Counter Unit is operating, the
error code will be output to n+7 automatically. When more than one error has
occurred while the High-speed Counter Unit is in operation, only a single error
code will be output to n+7 unless the High-speed Counter Unit is transferring
data.

If errors have occurred, refer to the error location and error codes to remedy the
error.

Word n+7 will be set to 0 when all error codes stored in the High-speed Counter
Unit are read.

The error codes are output again in sequence beginning with the first error code
if word n bit 06 is reset to 1.
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Error Code:

15 «—>08 07 «— 00

N7 otx10x10ixoe

Error Location:
Two rightmost DM digits are indicated.
If the DM digits cannot be specified, FF will be indicated.

Indicates an error code number.

Error Type of error Meaning
code

10 DM setting error | The upper and lower limit range or the sign used for the upper or lower limit is incorrect.

11 The value is an invalid BCD value or 0.

12 The sign used for the count value is incorrect, the count value is not within a range of
—8,388,608 and 8,388,607 in linear mode, or the count value is not within a range of 0 to
65,535 in circular mode. For the preset mode, it means that the count value is less than 1
or more than 8,388,607.

13 The upper limit is smaller than the lower limit.

14 The operating mode set in the DM is different from the setting of the MODE switch on the
front panel of the Unit.

15 The wrong operating mode is selected.

16 The output mode (NPN or PNP) setting in the DM is different from the setting of the switch
on the rear panel of the Unit, the BCD/Hexadecimal mode setting is incorrect, or the
external forced output setting is incorrect.

17 The input mode setting is wrong.

18 The reset mode is invalid.

19 The maximum count value in circular mode is invalid.

21 IOWR/IORD The number of data blocks transferred with the IOWR or IORD instruction is invalid.

22 error The control code of the IOWR or IORD instruction is invalid or the specified address is in
an inhibited area.

23 The data was not transferred with the IOWR instruction because the data was incorrect.

32 Data transfer The preset value number specified with the data transfer command is invalid or the preset

error value number at the start of counting is invalid.

33 The count value or range specified with the data transfer command is invalid.

34 The PC'’s first word specified with the data transfer command is invalid.

35 The PC’s data area specified with the data transfer command is invalid.

36 The number of transfer data blocks specified with the data transfer command is invalid.

Errors and Remedies
1, 2, 3... 1. DM Setting Error

If an error has occurred when the High-speed Counter Unit is turned ON or
restarted, check the error code in word n+7 to correct the data in the DM.
Turn ON or restart the High-speed Counter Unit after correcting the data.

2. Counter Overflow
If a counter overflow has occurred, check with word n+6 bit 04 or 12 the
counter that caused the overflow and reset the counter.

3. Data Transfer Error

If an error has occurred during data transfer, the data in the High-speed
Counter Unit has not been changed. Therefore transfer the error clear com-
mand “EC” by executing the data transfer or IOWR instruction, correct the
data, and then execute data transfer again.

If an error has occurred when the IOWR instruction is executed, the data in
the High-speed Counter Unit has been changed. Therefore execute the
IOWR instruction with the correct data and transfer the error clear command
“EC” by executing the data transfer or IOWR instruction.
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Section 11-2

If an error has occurred when the IORD instruction is executed, transfer the
error clear command “EC” with the data transfer or IOWR instruction.

Error Clear with Data Transfer
To clear an error with data transfer, set the following data in the first word of
the data transfer area in the DM and execute data transfer.

Example: Unit 0 with Transfer Data “O0EC”

DM10030§0§0§0 T
N DM 10000( 0 { 0 : E : C

DM1004 0 i 1 } 0 i O ——
S 0001 oo

0002 AR

to R

Error Clear with IOWR Instruction

To clear an error with the IOWR instruction, set the control code of the first
operand of the IOWR instruction to “EC” and set the number of transfer data
blocks to 1. Then execute the IOWR instruction.

(@)IOWR

#EC00

000

#0001

11-2 Errors Monitored with CPU

The following items can be monitored with the CPU of the PC.

11-2-1 Special 1/0O Unit Errors

Iltem Cause Remedy
Special I/0O Unit The PC does not start operating if | Replace the Special I/O Unit.
malfunction a Special I/0 Unit mounted to the | Only “$” will be indicated if the I/O table is read from a Special
PC has a fault in operation. 1/0 Unit that has a fault in operation.
I/O Unit Over The PC does not start operating | Set so that each Special I/0 Unit mounted to the PC has a

and AR 25415 is turned ON if the
same unit number is allocated to
more than one Special /0 Unit.

unique unit number.
The unit number of a Special I/0 Unit can be checked by
reading the 1/0 table from the Special /O Unit.

Special I/O Unit
abnormality

A special /0 Unit mounted to the
PC stops operating and

AR 25415 is turned ON if the
Special /0 Unit has not been
refreshed correctly with the CPU.

Check the unit number of the Special I/O Unit with IR 28200 to
IR 28215 if the PC is a C200HE, C200HG, or C200HX or

AR 0000 to AR 0009, remedy the error, and with IR 28100 to
IR 28115 if the PC is a C200HE, C200HG, or C200HX or

AR 0100 to AR 0109, restart the Special I/O Unit by turning
the Special I/0 Unit OFF, ON, and OFF. If the error persists
after the Special I/O Unit is restarted, replace the Special /0
Unit.
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11-2-2 Functions of Special I/O Unit’'s AR and IR Bits

Error Indication If the same unit number is allocated to more than one Special /O Unit mounted
to a PC or a Special I/0 Unit is mounted to a PC has not been refreshed by the
CPU, the corresponding bit of the CPU is turned ON. Refer to the following
tables.

C200H or C200HS

Bit Function
AR 0000 Turned ON if Unit 0 has an error.
AR 0001 Turned ON if Unit 1 has an error.
AR 0002 Turned ON if Unit 2 has an error.
AR 0003 Turned ON if Unit 3 has an error.
AR 0004 Turned ON if Unit 4 has an error.
AR 0005 Turned ON if Unit 5 has an error.
AR 0006 Turned ON if Unit 6 has an error.
AR 0007 Turned ON if Unit 7 has an error.
AR 0008 Turned ON if Unit 8 has an error.
AR 0009 Turned ON if Unit 9 has an error.

C200HX, C200HG, or C200HE

Bit Function
28200 Turned ON if Unit 0 has an error.
28201 Turned ON if Unit 1 has an error.
28202 Turned ON if Unit 2 has an error.
28203 Turned ON if Unit 3 has an error.
28204 Turned ON if Unit 4 has an error.
28205 Turned ON if Unit 5 has an error.
28206 Turned ON if Unit 6 has an error.
28207 Turned ON if Unit 7 has an error.
28208 Turned ON if Unit 8 has an error.
28209 Turned ON if Unit 9 has an error.
28210 Turned ON if Unit A has an error.
28211 Turned ON if Unit B has an error.
28212 Turned ON if Unit C has an error.
28213 Turned ON if Unit D has an error.
28214 Turned ON if Unit E has an error.
28215 Turned ON if Unit F has an error.
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Restart Flag The following bits are used to restart Special /0O Units by turning the Special I/0
Units OFF, ON, and OFF.

C200H or C200HS

Bit Function
AR 0100 Restarts Unit 0.
AR 0101 Restarts Unit 1.
AR 0102 Restarts Unit 2.
AR 0103 Restarts Unit 3.
AR 0104 Restarts Unit 4.
AR 0105 Restarts Unit 5.
AR 0106 Restarts Unit 6.
AR 0107 Restarts Unit 7.
AR 0108 Restarts Unit 8.
AR 0109 Restarts Unit 9.

C200HX or C200HG or C200HE

Bit Function
28100 Restarts Unit 0.
28101 Restarts Unit 1.
28102 Restarts Unit 2.
28103 Restarts Unit 3.
28104 Restarts Unit 4.
28105 Restarts Unit 5.
28106 Restarts Unit 6.
28107 Restarts Unit 7.
28108 Restarts Unit 8.
28109 Restarts Unit 9.
28110 Restarts Unit A.
28111 Restarts Unit B.
28112 Restarts Unit C.
28113 Restarts Unit D.
28114 Restarts Unit E.
28115 Restarts Unit F.
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Appendix A
Comparison with C200H-CT001-V1

The C200H-CT021 High-speed Counter Unit has two-axis pulse input functions. These functions are not identical
with the pulse input functions of the C200H-CT001-V1 High-speed Counter Unit. Refer to the following table.

Function C200H-CT021 C200H-CT001-V1
Pulse input Voltage input: 50,000 cps 50,000 cps
performance Line driver input: 75,000 cps
Pulse input With line driver input and without 5-V input With 5-V input and without line driver input
specification
Input setting DM area DIP switch
Reset mode Number of modes set with DM: 11 Number of modes set with DIP switch: 17

Output specification

NPN or PNP (selectable)
8 points/common
8 points/two axes

NPN output only
4 points/common
8 axes/axis

Operating mode

Newly added: Simple counter mode
Canceled: Latch mode

Unavailable: Simple counter mode
Available: Latch mode

Data transfer

Impossible to change the transfer area or

Impossible to change the transfer area or

function number of transfer data blocks after the Unitis | number of transfer data blocks after the Unit is
turned ON. turned ON.
Transfer area: Transfer area:
DM 0000 to DM 1999 for the C200H and DM 0000 to DM 1999 for the C200H, C200HS,
DM 0000 to DM 6655 for the C200HS, C200HX, C200HG, and C200HE
C200HX, C200HG, and C200HE

IORD/IOWR Available Unavailable

instructions

External forced
output

Set with IR bits.

Not controlled with ladder programs.
Available only when external outputs are not
inhibited. Enabled with a DM command.

Set with IR bits.
Enabled with IR command. (Enable forced
output)

Sign indication

+0,—F

+:0,—1

Number of
comparative upper
and lower limits

16 sets for two counters

16 sets/counter

Number of preset
values

20 sets for two counters

20 sets/counter

Count input signal

Up and down pulses input
Input A: Down
Input B: Up

Pulse and direction input
Input A: Direction
Input B: Pulse

Up and down pulses input
Input A: Up

Input B: Down

Pulse and direction input

Input A: Pulse
Input B: Direction

Set value BCD/Hexadecimal data BCD data only

range/Present

counter value

Error clear The error clear command can be issued with With the error read operation.
the data transfer or IOWR instruction.

Error Flag Kept on hold while the Unit has the error. Cleared when the error is read.
Cleared with the error clear command.

Error code Read repeatedly. Read only once.

Unit number OtoF 0to9
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Switch Settings

Switch

Setting

MACHINE No.

toF

MODE

Simple counter mode

Linear mode

Circular mode

Preset mode

Gate mode

Cumulative gate mode

OO~ WIN|FL| O|O

Sampling mode

Simple Counter Mode

DM Allocation (m = 1000 + 100 x Unit No.)

DM

15

00

Present counter value
0: BCD;
1: Hexadecimal

0

Operating mode
0: Simple

m+1 to m+99

Not used.

IR Bit Allocation

(n =100 + 10 x Unit No.) or
(n =400 + 10 x (Unit No. —

Bit

Word (Output)

n

n+1

10) if Unit No.is Ato F) 00

Stop both Counters

Not used.

01

Not used.

02

03

04

RESET Counter 1

05

RESET Counter 2

06

READ ERROR

07

Not used.

08

09

10

11

12

13

14

15
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Bit

Word (Input)

n+2

n+3

n+4

n+5

n+6

n+7

n+8

n+9

00

01

02

03

Counter 1
present
value

x100 [x169]

Counter 1
present
value

x10% [x164]

Counter 2
present
value

x100 [x169]

Counter 2
present
value

x10% [x164]

Counter 1
counting

Counter 1
Input Z

Counter 1
Control
input IN1

Counter 1
Control
input IN2

Error
location
x100

04

05

06

07

Counter 1
present
value

x101 [x167]

Counter 1
present
value

x105 [x169]

Counter 2
present
value

x101 [x161]

Counter 2
present
value

x105 [x169]

Counter 1
Counter
overflow

Counter 1
Reset

Counter
operating

Unit busy

Error
location
x101

08

09

10

11

Counter 1
present
value

x102 [x162]

Counter 1
present
value
x106 [0]

Counter 2
present
value

x102 [x162]

Counter 2
present
value
x108 [0]

Counter 2
counting

Counter 2
Input Z

Counter 2
Control
input IN1

Counter 2
Control
input IN2

Error code
x100

12

13

14

15

Counter 1
present
value

x103 [x163]

Sign
0: +

0]
F:—

Counter 2
present
value

x103 [x163]

Sign
0: +
[0]

Counter 2
Counter
overflow

Counter 2
Reset

Data
transfer
completion

Error

Error code
x101

Not used.

Not used.

Note Values in brackets are in hexadecimal.

134




Data Area Allocation

Appendix B

Linear and Circular Modes

DM Allocation (m = 1000 + 100 x Unit No.)

DM 15 00
m Counter values and External output Forced external Operating mode
ranges mode 0: NPN; 1: PNP output 1: Linear; 2: Circular
0: BCD; 0: Disabled;
1: Hexadecimal 1: Enabled
m+1 Counter 1 reset mode (00 to 11)
x101 ‘ x100 Not used Counter 1 input type
m+2 Counter 2 reset mode (00 to 11)
x101 | x100 Not used Counter 2 input type
m+3 First word number of PC'’s words storing transfer data
x103 | x102 x101 x100
m+4 Number of transfer data blocks (01 to 03) PC data area
0: DM, 1: 1/0, 2: LR,
x10* [ x10° 0 3: HR, 4: AR, 5: EM
m+5 Counter 1 range enabled; Each bit (00 to 15) 1: Enabled, O: Disabled
m+6 Counter 2 range enabled; Each bit (00 to 15) 1: Enabled, 0: Disabled
m+7 Maximum count value of counter 1 in circular mode only
x103 [x163] | x102 [x162] | x101 [x161] | x100 [x169]
m+8 Range: 1 to 65,535 (0001 to FFFF)
0 [0] |0[0] [0[0] | x104 [0]
m+9 Maximum count value of counter 2 in circular mode only
x103 [x163] | x102 [x162] | x10 [x167] | x10° [x167]
m+10 Range: 1 to 65,535 (0001 to FFFF)
0 [0] [0[0] [0[0] | x10% [0]
m+11 to m+14 Not used.
m+15 to m+94 Lower limit
Range: 0 to 15 x103 [x163] x102 [x162] x101 [x167] x100 [x169]
—8,388,608 to Sign
8,388,607 [800000t0 | - +
FFFFFF, and 000000 0]
to 7FFFFF] Fie x106 [0] X105 [x165] X104 [x164]
Upper limit
x103 [x163] x102 [x162] x101 [x161] x100 [x169]
Sign
0: +
[0]
F: - x108 [0] x105 [x169] x10% [x164]

Output pattern; Each bit 1: ON, 0: OFF

m+95 to m+99

Not used.

Note Values in brackets are in hexadecimal.
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IR Bit Allocation Bit Word (Output)
(n =100 + 10 x Unit No.) or
(n =400 + 10 x (Unit No. — n n+l
10) if Unit No.is Ato F) 00 Start/Stop Valid value range number
01 Change ranges for counter 1 E‘agr]ua?ki)tled
02 Change ranges for counter 2 0: Disabled
03 Data transfer
04 RESET Counter 1
05 RESET Counter 2
06 Read error
07 ENABLE External Output
08 0 Forced external output
09 1 1: ON, 0: OFF
10 2
11 3
12 4
13 5
14 6
15 7
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Bit

Word (

Input)

n+2

n+3

n+4

n+5

n+6 n+7

n+8

n+9

00

01

02

03

Counter 1
present
value

x100 [x169]

Counter 1
present
value

x10% [x164]

Counter 2
present
value

x100 [x169]

Counter 2
present

Error
location

Counter 1
counting

value
x10% [x164]

0
Counter1 |X10

Input Z

Counter 1
Control
input IN1

Counter 1
Control
input IN2

04

05

06

07

Counter 1
present
value

x101 [x167]

Counter 1
present
value

x105 [x169]

Counter 2
present
value

x101 [x167]

Counter 2
present
value

Error
location
x101

Counter 1
Counter
overflow

x105 [x169]

Counter 1
Reset

Counter
operating

Unit busy

08

09

10

11

Counter 1
present
value

x102 [x162]

Counter 1
present
value
x106 [0]

Counter 2
present
value

x102 [x162]

Counter 2
present

Error code
x100

Counter 2
counting

value
x106 [0]

Counter 2
Input Z

Counter 2
Control
input IN1

Counter 2
Control
input IN2

12

13

14

15

Counter 1
present
value

x103 [x163]

Sign

0: +
[0]
F:—

Counter 2
present
value

x103 [x163]

Sign
0: +
[0]

Error code
x101

Counter 2
Counter
overflow

F:—

Counter 2
Reset

Data
transfer
completion

Error

Operating
range
number
Each bit

1: Operating

Output
status
Each bit
1:0N,
0: OFF

Note Values in brackets are in hexadecimal.

Preset Mode

DM Allocation (m = 1000 + 100 x Unit No.)

DM 15 00

m Present/Set value External output Forced external Operating mode
modes 0: NPN; 1: PNP output 3: Preset mode
0: BCD; 0: Disabled;
1: Hexadecimal 1: Enabled

m+1 Counter 1 reset mode (00 to 11) Control mode Counter 1 input type
x101 | %100 0: Internal; 1: External

m+2 Counter 2 reset mode (00 to 11) Control mode Counter 2 input type
x101 | %100 0: Internal; 1: External

m+3 First word number of PC’s words storing transfer data
x103 | x102 x101 x10°

m+4 Number of transfer data blocks (01 to 06) PC data area
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DM 15 e 4 - I'_’00
a0 aw 0 STHR 4 AR5 EM
m+5 to m+9 Not used.
m+10 External output 0 OFF count value
x103 [x163] | x102 [x162] | x101 [x161] | x100 [x169]
m+11 External output 0 OFF count value
0 [0] | X108 [0] | X105 [x165] [ X104 [x164]
m+12 External output 1 ON count value
x103 [x163] [ x102 [x162] | x101 [x167] [ x10° [x169]
m+13 External output 1 ON count value
01[0] | X108 [0] | X105 [x165] [ X104 [x164]
m+14 External output 1 OFF count value
x103 [x163] [ x102 [x162] | x101 [x16] | x10° [x169]
m+15 External output 1 OFF count value
01[0] | x106 [0] | X105 [x165] | x10% [x164]
m+16 External output 2 ON count value
x103 [x163] ‘ x102 [x162] ’ x101 [x161] ‘ x100 [x169]
m+17 External output 2 ON count value
0 [0] | x108 [0] | X105 [x165] | X104 [x164]
m+18 External output 2 OFF count value
x103 [x163] [ x102 [x16] | x101 [x161] [ x10° [x169]
m+19 External output 2 OFF count value
0 [0] | X108 [0] | X105 [x165] [ X104 [x164]
m+20 External output 3 ON hold time (Unit: 1 s) FFFF: ON hold
x101 | x100 |x10-1 | x10-2
m+21 to m+29 Not used.

m+30

External output 4 OFF count value

x103 [x163] ‘ x102 [x162]

‘ x101 [x161]

‘ x100 [x169]

m+31 External output 4 OFF count value

0 [0] | x108 [0] | X105 [x165] | x10% [x164]
m+32 External output 5 ON count value

x103 [x163] | x102 [x162] | x101 [x161] | x100 [x169]
m+33 External output 5 ON count value

0 [0] | X108 [0] | X105 [x165] [ X104 [x164]
m+34 External output 5 OFF count value

x103 [x163] [ x102 [x162] | x101 [x16] [ x10° [x169]
m+35 External output 5 OFF count value

01[0] | X108 [0] | X105 [x165] [ X104 [x164]
m+36 External output 6 ON count value

x103 [x163] | X102 [x162] | x101 [x167] | X100 [x167]
m+37 External output 6 ON count value

0 [0] | x106 [0] | X105 [x165] | X104 [x164]
m+38 External output 6 OFF count value

x103 [x163] ‘ x102 [x162] ’ x101 [x161] ‘ x100 [x169]
m+39 External output 6 OFF count value

0 [0] | X108 [0] | X105 [x165] [ X104 [x164]
m+40 External output 7 ON hold time (Unit: 1 s) FFFF: ON hold

x101 | x100 |x10-1 | x10-2
m+41 to m+49 Not used.

m+50 to m+89

Counter preset value (0 to 8,388,607)
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DM 15 00
E?nger presetvalue 1103 [x163] x102 [x162] x10? [x161] x100 [x169]
0 [0] x108 [0] x10° [x169] x10% [x164]
m+90 to m+99 Not used.
Note Values in brackets are in hexadecimal.
Preset Value Range Preset value Range
External output ON/OFF External output O (4) External output 1, 2 (5, 6)
value 0 to 8,388,606 0 to 8,388,607
(Words m+10 to m+20) [000000 to 7FFFFE] [000000 to 7FFFFF]
(Words m+30 to m+40)
Counter preset value 1to 8,388,607
(Words m+50 to m+89) [000001 to 7FFFFF]
Counter 2 does not start if this value is set to 0.
Values in parentheses are for counter 2 and values in brackets are in hexadeci-
mal.
(n =100 + 10 x Unit No.) or
(n =400 + 10 x (Unit No. — n n+l
10) if Unit No.is Ato F) 00 START Counter 1 Couonter 1 preset value number
01 START Counter 2 x10
02 Not used.
03 Data transfer
04 RESET Counter 1 Counter 1 preset value number
1
05 RESET Counter 2 x10
06 Read error
07 ENABLE External Output
08 0 Forced external output Counter 2 preset value number
1: ON, 0: OFF x100
09 1
10 2
11 3
12 4 Counter 2 preset value number
13 5 x101
14 6
15 7
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Bit Word (Input)
n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9
00 Counter 1 Counter 1 Counter 2 Counter 2 Counter 1 Error Counter 1 Output
present present present present counting location preset status of
01 value value value value Counter 1 x109 value each bit
x100 [x169] | x10%[x164] |x10°[x160] |x104[x164] Input Z number 1:0N,
x100 0: OFF
02 Counter 1
Control
input IN1
03 Counter 1
Control
input IN2
04 Counter 1 Counter 1 Counter 2 Counter 2 Counter 1 Error Counter 1
present present present present Counter location preset
value value value value overflow x101 value
05 x101 [x161] | x10%[x16°] |x10% [x161] |x10°[x16°] [Counter 1 number
Reset x101
06 Counter
operating
07 Unit busy
08 Counter 1 Counter 1 Counter 2 Counter 2 Counter 2 Error code | Counter 2 -
present present present present counting x100 preset
09 value value value value Counter 2 value
x102 [x162] | x108 [0] x102 [x162] | x108 [0] Input Z nun‘cllber
x10
10 Counter 2
Control
input IN1
11 Counter 2
Control
input IN2
12 Counter 1 Counter 1 Counter 2 Counter 2 Counter 2 Error code | Counter 2
present present present present Counter x101 preset
value value value value overflow value
13 x103 [x16%] |0 x103 [x16%] |0 Counter 2 number
Reset x10*
14 Data
transfer
completion
15 Error

Note Values in brackets are in hexadecimal.

Gate, Cumulative Gate, and Sampling Modes

DM Allocation
DM 15 00
m Present/Set value Not used. Not used. Operating mode
modes 4: Gate mode

0: BCD; 1: Hexadecimal

5: Cumulative gate mode
6: Sampling mode

m+1 Not used. Counter 1 control input Counter 1 input type
0: External; 1: Internal

m+2 Not used. Counter 2 control input Counter 2 input type
0: External; 1: Internal

m+3 to Not used.

m-+99
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IR Bit Allocation

(n =100 + 10 x Unit No.) or
(n =400 + 10 x (Unit No. —
10) if Unit No. is Ato F)

Bit Word (Output)
n n+1

00 Not used. Sampling time
01 Set time for counter 1 )L(Jlnc')% ms (0001 to 9999)
02 Set time for counter 2
03 Not used.
04 Sampling time
05 x101
06 Read error
07 Not used.
08 Counter 1 internal control IN1 Sampling time
09 Counter 1 internal control IN2 x10
10 Counter 2 internal control IN1
11 Counter 2 internal control IN2
12 Not used. Sampling time
13 x103
14
15

141




Data Area Allocation Appendix B
Bit Word (Input)
n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9
00 Counter 1 Counter 1 Counter 2 Counter 2 Counter 1 Error Counter 1 Counter 2
present present present present counting location sampling sampling
01 value value value value Counter 1 x100 time time
x100 [x169] | x10%[x164] |x10°[x160] |x104[x164] Input Z x100 x100
02 Counter 1
External
control
input IN1
03 Counter 1
External
control
input IN2
04 Counter 1 Counter 1 Counter 2 Counter 2 Counter 1 Error Counter 1 Counter 2
present present present present Counter location sampling sampling
value value value value overflow x101 time time
05 x101 [x16%] | x10° [x16°] |x10%[x16%] |x10° [x16°] [Not used. x101 x101
06 Counter
operating
07 Unit busy
08 Counter 1 Counter 1 Counter 2 Counter 2 Counter 2 Error code | Counter 1 Counter 2
present present present present counting x100 sampling sampling
09 value value value value Counter 2 time time
x102 [x162] | x10% [0] x102 [x162] | x106 (0) Input Z x102 x102
10 Counter 2
External
control
input IN1
1 Counter 2
External
control
input IN2
12 Counter 1 Sign Counter 2 Sign Counter 2 Error code | Counter 1 Counter 2
present 0: + present 0: + Counter x101 sampling sampling
value [0] value [0] overflow time time
13 x103 [x163] |F: - x103 [x163] |F: - Not used. x103 x103
14 Data
transfer
completion
15 Error

Note Values in brackets are in hexadecimal.
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Linear and Circular Modes

DM |15 - 00 Function

00 Operating mode,
forced external output,
external output, and
counter value mode

01 0 Counter 1 input type
and reset mode

02 0 Counter 2 input type
and reset mode

03 First word number of
PC’s words storing
transfer data

04 0 Number of transfer
data blocks and data
area

05 Counter 1 range en-
abled

06 Counter 2 range en-
abled

07 Maximum count value
of counter 1 in circular

08 |010|0| | mode only

09 Maximum count value
of counter 2 in circular

10 |0|0|0| | mode only

11 Not used.

12

13

14

15 Lower limit Range

16 0

17 Upper limit

18

19 Output pat-
tern

20 Lower limit Range

21 1

22 Upper limit

23

24 Output pat-
tern

25 Lower limit Range

26 2

27 Upper limit

28

29 Output pat-
tern

DM |15 - 00 Function

30 Lower limit Range

31 3

32 Upper limit

33
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34 Output pat-
tern
35 Lower limit Range
36 4
37 Upper limit
38
39 Output pat-
tern
40 Lower limit Range
41 )
42 Upper limit
43
44 Output pat-
tern
45 Lower limit Range
46 6
a7 Upper limit
48
49 Output pat-
tern
50 Lower limit Range
51 7
52 Upper limit
53
54 Output pat-
tern
55 Lower limit Range
56 8
57 Upper limit
58
59 Output pat-
tern
60 Lower limit Range
61 9
62 Upper limit
63
64 Output pat-
tern
DM |15 - 00 Functio
65 Lower limit Range
67 Upper limit
68
69 Output pat-
tern
70 Lower limit Range
72 Upper limit
73
74 Output pat-
tern
75 Lower limit Range
77 Upper limit
78
79 Output pat-
tern
80 Lower limit Range
81 13
82 Upper limit
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83
84 Output pat-
tern
85 Lower limit Range
86 14
87 Upper limit
88
89 Output pat-
tern
90 Lower limit Range
91 15
92 Upper limit
93
94 Output pat-
tern
95 Not used.
96
97
98
99
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Preset Mode

DM |15 - 00 Function

00 3| Operating mode,
forced external output,
external output, and
counter value mode

01 Counter 1 input type,
control mode, and re-
set mode

02 Counter 2 input type,
control mode, and re-
set mode

03 First word number of
PC'’s words storing
transfer data

04 0 Number of transfer
data blocks and data
area

05 Not used.

06

07

08

09

10 External output 0 OFF

1 |o count value

12 External output 1 ON

13 |o count value

14 External output 1 OFF

15 |o count value

16 External output 2 ON

17 |o count value

18 External output 2 OFF

19 |o count value

20 External output 3 ON
hold time

21 Not used.

22

23

24

25

26

27

28

29

DM |15 - 00 Function

30 External output 4 OFF

31 |o count value

32 External output 5 ON

33 |o count value

34 External output 5 OFF

35 |o count value

36 External output 6 ON

37 |o count value

38 External output 6 OFF

39 |o count value

40 External output 7 ON
hold time

41 Not used.

42

43
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44
45

46

47

48

49

50 Counter preset value 0
51 |O

52 Counter preset value 1
53 |0

54 Counter preset value 2
55 |0

56 Counter preset value 3
57 |0

58 Counter preset value 4
59 |0

60 Counter preset value 5
61 |0

62 Counter preset value 6
63 |0

64 Counter preset value 7
65 |0

66 Counter preset value 8
67 |0

DM |15 - 00 Function

68 Counter preset value 9
69 |0

70 Counter preset value
71 |0 10

72 Counter preset value
73 |0 n

74 Counter preset value
75 |0 12

76 Counter preset value
77 |0 13

78 Counter preset value
79 |0 14

80 Counter preset value
81 |0 15

82 Counter preset value
83 |0 16

84 Counter preset value
85 |0 17

86 Counter preset value
87 |0 18

88 Counter preset value
89 |0 19

90 Not used.

91

92

93

94

95

96

97

98

99

147



Appendix D

Using with CS1-series PCs

Differences in Memory Allocation

Note the following differences in memory allocation when using the C200H-CT021 with a CS1-series PC.

CIO Area and DM Area Allocation

» The beginning word, n, of the words in the IR Area (CIO Area) allocated to the C200-CT021 changes from
n = IR 100 (400 for unit numbers A or higher) + (unit number x 10) to
n = CIO 2000 + (unit number x 10)

» The beginning word, m, of the words in the DM Area allocated to the C200-CT021 changes from

m = DM1000 + (unit number x 100) to
m = D20000 + (unit number x 100)

Specifying the Transfer Area for High-speed Counter Set Values

The transfer area for High-speed Counter set values can be specified in the DM Area (m+3, m+4) in the following

way.
Specification Method

(Example: Linear/Circular Modes or Preset Mode)

m = D20000 + (unit number x 10)

Area

Address in CS1 (See note.)

Specification method with DM Area allocation

PC data area
m+4, bits 00 to 03

First word
m+3, bits 00 to 15

(BCD, 1 digit) (BCD, 4 digits)
General-purpose area in DM | DO0O000 to D06655 0 0000 to 6655
Area
CIO Area CIO 0000 to CIO 0511 1 0000 to 0511
Note CIO 0281 cannot be Note 0281 cannot be spe-
specified. cified.
Data Link Area CIO 1000 to CIO 1063 2 0000 to 0063
Holding Area 1 HO00 to H099 3 0000 to 0099
Holding Area 2 H100 to H127 4 0000 to 0027
Note H101 cannot be spe- Note 0001 cannot be spe-
cified. cified.
EM Area EO_00000 to E0_06143 5 00000 to 06143

Note Only the CS1 memory addresses in the above table can be specified.
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Data Configuration

CIO Area Allocation
(Example: Linear/Circular Modes)

n = 2000 + (unit number x 10)

Bit 15 0 Contents Direction
n ) | Start, Data Transfer,
Instructions from CPU Unit | .o nter reset, CPU Unit to High-speed Counter
external output, etc.
n+1 | |\ T
n+2 High d Counter statl Counter present value, error
to Igh-speed Lounter status code, control input, etc. High-speed Counter to CPU Unit
n+9 ol L

DM Area Allocation
(Example: Linear/Circular Modes)

m = D20000 + (unit number x 100)

Bit 15 0 Contents Direction
m — Operating mode, upper ] )
to g;g?e;pgggi,?gosumer and lower limits, output CPU Unit to High-speed Counter
m+ 99 patterns, etc.

Setup Procedure

Initial Hardware Settings
* Set the unit number and the operating mode using the rotary switch on the front of the High-speed Counter Unit.
Set the output mode using the switch on the back of the Unit.

» Mount on a CS1 CPU Rack, a C200H Expansion I/O Rack, a CS1 Expansion Rack, or a SYSMAC BUS Remote
Slave Rack. In a basic system, up to 16 Units can be mounted. (There are no restrictions on the mounting order.)

 Perform wiring using the I/O connectors.
» Connect a Programming Device.

» Turn ON the power supply to the PC.

* Create an /O table.

Initial Software Settings

* Set the parameters in allocated words of the DM Area (m to m+99).
» Reset the power supply, or restart the Unit.

Operating Commands

« Start counter operation by turning ON the Start command (word n, bit 00), using OUT or another instruction.
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Programming

Changing Set Values and Starting Counter Operation
Example: Linear/Circular Modes

» With ON for SW1 or OFF for SW2 as the input condition, the Data Transfer Command Bit (word n, bit 03) in the
words allocated from the CIO Area is turned ON using OUT or another instruction.

» With the Data Transfer Completion Flag (word n, bit 14) as the input condition, the Start/Stop Command Bit
(word n, bit 00) is turned ON using the OUT instruction. At the same time, the Enable External Output Command
Bit (word n, bit 07) is turned ON using the OUT instruction.

Program Examples

A20011
i | MOV (021)

First Cycle Flag #0000
(Turns ON for one cycle.) atod| Bits ato d initialized to OFF.
SW1 SW2
i | HF DIFU (013) If SW1 is ON or SW2 if OFF, “a”
a| turns ON for one cycle. (“a” is used
as a switch for data transfer.)
a 200000
i | v 4 200003)  If “a” is ON, and the counter is stopped,
Start/Stop Command Bit data is .transferred.
(word n, bit 00) Data Transfer Command Bit
(word n, bit 03)
200614
: : DIFU (013) “b” turns ON for one cycle with the
Data Transfer Completion Flag b| rising edge of the Data Transfer
(word n+6, bit 14) Completion Flag (word n+6, bit 14).
DIFD (014() “b” turns ON for one cycle with the
.| falling edge of the Data Transfer

Completion Flag (word n+6, bit 14).

a
: : @ “d” turns ON during transfer of data.

b c d
(V4 (V4 Ll
Al Al LI
200000
Sw2 swi d The Start command is not executed while
i | HF HF “d” is ON (i.e., data is being transferred).
When “d” turns OFF, it is executed.

Start/Stop Command
(word n, bit 00)

200007

The Enable External Output Command Bit
is turned ON at the same time.

Enable External Output

Command Bit (word n, bit 07)
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Using with CS1-series PCs Appendix D

Transferring Data Using the IOWR Instruction

» With the execution start bit as the input condition, the IOWR instruction is executed and the present value of
counter 1 is transferred to the High-speed Counter Unit.

» The Equals Flag turns ON when data has been transferred normally using the IOWR instruction. If the data could
not be transferred normally, the Equals Flag turns OFF and an error is registered with the N.C. condition of the
Equals Flag.

* When the Data Transfer Completion Flag turns ON (word n+6, bit 14), a signal indicating that writing has been
completed turns ON.

Start 200606 200607
: : JI, f J,f @IOWR (223)
Counter Unit Busy Flag #F100 | - - -#F100
Operating ~ (word n+6, 500000 —The present counter value
Flag bit 07) of counter 1 is written.
(word n+6, #00020000 | - - -#0002 0000
bit 06) Unit number 0
Number of words
(2 words required
Equals Flag for present value)
)4
Data has been written.
200614
: : DIFU (013)
Data Transfer b
Completion Flag
(word n+6, bit 14)
DIFD (014()
c
b 200615
1L (P4
LAl Al
Error Flag
(word n+6, Data has been written.
bit 15)
c
11
1T
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connector pins, 16
Numbers i pire
1 indicator, 12 connectogls .
assembly,
2 indicator, 12 wiring, 16

control code
circular mode, 117

A_ B cumulative gate mode, 119
gate mode, 119
A indicator, 12 IORD, 114
IOWR, 115
allocation linear mode, 117
data area, switch settings, 133 preset mode, 117
DM, 27 sampling mode, 119
circular mode, 135 simple counter mode, 117

cumulative gate mode, 140

gate mode, 140 control mode, DM area settings, counting function, 101

linear mode, 135 counter input type, DM area settings
preset mode, 137 counting function, 101
sampling mode, 140 drum function, 67
simple counter mode, 133 preset function, 86
unit number setting, 63 counter preset values

IR, 27 DM area settings, preset function, 86
circular mode, 136 range, preset mode, 35

cumulative gate mode, 141

gate mode, 141 counter reset mode, 40

linear mode, 136 counting function, 26, 100
preset mode, 139 cumulative gate mode, program example, 107
sampling mode, 141 DM area settings, 100
simple counter mode, 133 gate mode, program example, 105
unit number setting, 63 1/0 signal, timing chart, 103
IR area settings, 101
Am26l.531, 21 sampling mode, program example, 109
B indicator, 12 counting speed, 9
BCD count values, 10 cumul ative gate mode, 36
belt conveyor, 3 control cod_e, 119
DM allocation, 58, 140
1/0 signal, timing chart, 104
IR alocation, 59, 141
C program example, counting function, 107

cycletime, PC, 41
C200H-CT001-V1, comparison, 131

CH1 indicator, 12
CH2 indicator, 12

D

chatter, prevention, 22 data area, allocation, switch settings, 133
circular mode, 31 data transfer
control code, 117 flags, timing, 124
DM allocation, 46, 135 IOWR, 119
IR dlocation, 50, 136 data transfer programs
program example, drum function, 80 drum function, 72
range, 32 format, drum function, 74
lower limit, 32 present counter value change, drum function, 76
maximum count value, 32 preset function, 91
output pattern, 32 preset value change, preset function, 93
upper limit, 32 range change program example, drum function, 74
coding sheets, 143 data transfer timing, 41
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data type E
DM area settings
counting function, 100

: Encoder Conversion Adapter, 22
drum function, 67

preset function, 85 ERR indicator, 12, 126
IOWR, 119 error codes, 127
destination address, IORD, 114 errors
indicators, 126
destination unit number, IOWR, 115 monitored with PC, 128
. ) output, 126
dimensions, 11 Special 1/0 Unit, 128
direction inputs, 39 external output configuration, 19
DM external output indicators, 12
allocation, 27 external output mode, DM area settings
circular mode, 46, 135 drum functlpn, 67
cumul ative gate mode, 58, 140 preset function, 85
gate mode, 58, 140 external output ON/OFF count value, DM area settings, preset

linear mode, 46, 135 function, 86

preset mode, 52, 137

sampling mode, 58, 140

simple counter mode, 44, 133
coding sheets, 143

external output pattern, preset function, 84
external outputs, preset mode, 33

DM area settings F
control mode, counting function, 101
counter input type features, 2
counting function, 101 flags, timing
drum function, 67 data transfer, 124
preset function, 86 IOWR, 124

counter preset values, preset function, 86

) i forced external output, DM area settings
counting function, 100 b 9

drum function, 67

data Wp? . preset function, 85
counting function, 100 )
drum function, 67 format, data transfer programs, drum function, 74
preset function, 85
drum function, 66
external output mode G — H
drum function, 67
preset function, 85 gate mode, 36

control code, 119

DM allocation, 58, 140

1/0 signal, timing chart, 103

IR dlocation, 59, 141

program example, counting function, 105

external output ON/OFF count value, preset function, 86
forced external output

drum function, 67

preset function, 85
lower and upper limits, drum function, 638

maximum count value, drum function, 68 hexadecimal count values, 10
operating mode

counting function, 100

drum function, 66 I

preset function, 85

output pattern, drum function, 69 1/O circuit, configurations, 18

range enabled/disabled, drum function, 67 _external output, 19
reset mode input, 18
drum function. 67 line driver input, 19
preset function, 86 indicators, 12, 126
drum function. 26. 66 input characteristics, 7
circular mode, program example, 80 input configuration, 18
data transfer .programs, 72 inputs
DM area settings, 66 direction, 39
1/0 signal, timing chart, 72 offset phase, 38
IR area settings, 69 pulse, 39
linear mode, program example, 78 up and down pulse, 39
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installation, precautions, xiii start/stop, drum function, 69
internal control IN1 and IN2, IR area settings, counting func- status dz_ata .
tion, 101 ' counting function, 103
drum function, 71
IORD, 114 preset function, 89

control code, 114
destination address, 114
number of words, 114
program examples, 120 L
source unit number, 114
line driver input configuration, 19

IOWR, 115
control code, 115 linear mode, 29
data transfer, 119 control code, 117
data type, 119 DM adllocation, 46, 135
destination unit number, 115 IR alocation, 50, 136
flags, timing, 124 program example, drum function, 78
number of words, 115 range, 29
program examples, 122 lower limit, 30
source address, 116 output pattern, 31
IR, allocation, 27 upper limit, 30
circular mode, 50, 136 lower and upper limits, DM area settings, drum function, 68

cumulative gate mode, 59, 141
gate mode, 59, 141

linear mode, 50, 136 —_—
preset mode, 56, 139 M N
sampling mode, 59, 141

simple counter mode, 44, 133 maximum count value

circular mode, 32

IR area settings DM area settings, drum function, 68
change ranges, drum function, 70 .
counter reset modes, operating, 26
drum function, 69 mounting, number of Units, 3

preset function, 87
counting function, 101
drum function, 69 nomenclature, 12
external output enabled

drum function, 69

multi-conductor cables, 17

number of words

preset function, 87 :8\7\/% 111145
forced external outputs O to 7 ’
drum function, 69
preset function, 87
internal control IN1 and IN2, counting function, 101 O
operating counter preset value number, preset function, 87,
89 offset phase inputs, 38
operating range number, drum function, 71 . .
output status operating counter preset value number, IR area settings, preset
drum function, 71 function, 87
preset function, 89 operating mode, DM area settings
present counter value, counting function, 102 counting function, 100
preset counter value drum function, 66
drum function, 70 preset function, 85

preset function, 838
preset function, 87
read error output characteristics, 8

counting function, 102

drum function, 70

operating procedure, 62

output control, range, preset mode, 34

preset function, 88 output pattern
sampling time, drum function, 101 circular mode, 32
set time, drum function, 101 DM area settings, drum function, 69
start, drum function, 87 linear mode, 31
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P

PC, monitored errors, 128

precautions
general, xi
wiring, 18

present counter value change, program example, drum func-
tion, 76

preset function, 26, 84
data transfer programs, 91
external output pattern, 84
1/0 signal, timing chart, 90
IR area settings, 87
preset mode, program example, 95

preset mode, 33
control code, 117
DM allocation, 52, 137
external outputs, 33
IR alocation, 56, 139
program example, preset function, 95
range, 34
counter preset values, 35
output control, 34

preset value change, program example, preset function, 93
preset value range, IR allocation, 139
Programmable Controller. See PC

programs, data transfer
drum function, 72
preset function, 91

pulse inputs, 39

R

range, 29
configuration
circular mode, 32
linear mode, 29
preset mode, 34
sampling mode, 37
lower limit
circular mode, 32
linear mode, 30
maximum count value, circular mode, 32
output pattern
circular mode, 32
linear mode, 31
upper limit
circular mode, 32
linear mode, 30

range change, program example, drum function, 74

range enabled/disabled, DM area settings, drum function, 67
ratings, 9

read error, IR area settings, counting function, 102

reset mode, DM area settings
drum function, 67
preset function, 86
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Restart Flags, Specia 1/0 Unit, 130
RUN indicator, 12

S

sampling mode, 37
control code, 119
DM alocation, 58, 140
1/0 signal, timing chart, 104
IR alocation, 59, 141
program example, counting function, 109
range, 37
sampling time, 37

sampling time
IR area settings, drum function, 101
sampling mode, 37

set time, IR area settings, drum function, 101

simple counter mode
control code, 117
DM allocation, 44, 133
IR alocation, 44, 133

source address, IOWR, 116
source unit number, IORD, 114

Specid /0 Unit
errors, 128
Restart Flags, 130

specifications, 6, 66
counting function, 100
drum function, 66
preset function, 84

start, IR area settings, drum function, 87

start/stop
change ranges, drum function, 70
counter reset
drum function, 69
preset function, 87
external output enabled
drum function, 69
preset function, 87
forced external outputs 0 to 7
drum function, 69
preset function, 87
IR area settings, drum function, 69
operating counter preset value number, preset function, 89
operating range number, drum function, 71
output status
drum function, 71
preset function, 89
present counter value, counting function, 102
preset counter value
drum function, 70
preset function, 88
read error
drum function, 70
preset function, 88
status data
counting function, 103
drum function, 71
preset function, 89



I ndex

switches, 13
rear setting, 13
settings, 13
data area, 133

system configuration, 3

T-U

timing chart, 1/0 signal
counting function, 103
cumulative gate mode, 104
drum function, 72
gate mode, 103
preset function, 90
sampling mode, 104

unit numbers, setting

DM, 63
IR, 63

up and down pulses input, 39

W

wiring
12-VDC voltage-output encoder, sink load, 20
24-V DC open-collector encoder, 20
5-VDC voltage-output encoder, source load, 21
connectors, 16
Encoder Conversion Adapter, 22
external control inputs, 22
externa outputs, 23
line-driver output encoder, Am26LS31, 21
precautions, 18
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W311-E1-2

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code Date Revised content
1 June 1996 Original production
2 December 2000 | Appendix D was added with this revision. In addition, the following changes

were made.

Page xii: Changes and additions made to precautionary information in several
places.

Page 10: Numerical changes made in several places.
Page 13: Models added to note under first table.
Page 19: Minor changes made to second diagram.
Page 23: Voltage value changed in diagram.

Page 47: Word addresses changed in several places.
Page 56: Minor change made to table layout.

Page 66: Precautionary information added after table.
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