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Introduction

Thank you for buying a Panasonic product. Before you use the product, please carefully read

the installation instructions and the users manual, and understand their contents in detail to use

the product properly.

Types of Manual

e There are different types of user’s manual for the FP7 series, as listed below. Please refer to
a relevant manual for the unit and purpose of your use.

e The manuals can be downloaded from the Panasonic website:https://

industry.panasonic.com/global/en/downloads/?tab=manual.

Unit name or purpose of
use

Manual name

Manual code

FP7 Power Supply Unit

FP7 CPU Unit

FP7 CPU Unit User’s Manual
(Hardware)

WUME-FP7CPUH

FP7 CPU Unit Command Reference Manual

WUME-FP7CPUPGR

FP7 CPU Unit User’s Manual
(Logging Trace Function)

WUME-FP7CPULOG

FP7 CPU Unit User’'s Manual
(Security Function)

WUME-FP7CPUSEC

Instructions for Built-in
LAN Port

FP7 CPU Unit User’s Manual
(LAN Port Communication)

WUME-FP7LAN

FP7 CPU Unit User’'s Manual
(Ethernet Expansion Function)

WUME-FP7CPUETEX

FP7 CPU Unit User’'s Manual
(EtherNet/IP Communication)

WUME-FP7CPUEIP

Web Server Function Manual

WUME-FP7WEB

Instructions for Built-in
COM Port

FP7 Extension Cassette
(Communication)

(RS-232C / RS485 type)

FP7 Series User’s Manual
(SCU Communication)

WUME-FP7COM

FP7 Extension Cassette
(Communication)

(Ethernet Type)

FP7 Series User’s Manual
(Communication Cassette Ethernet Type)

WUME-FP7CCET

FP7 Extension (Function)
Cassette

Analog Cassette

FP7 Analog Cassette User’s Manual

WUME-FP7FCA

FP7 Digital Input / Output Unit

FP7 Digital Input / Output Unit User's Manual

WUME-FP7DIO

FP7 Analog Input Unit

FP7 Analog Input Unit User’s Manual

WUME-FP7AIH

FP7 Analog Output Unit

FP7 Analog Output Unit User’s Manual

WUME-FP7AOH

FP7 Thermocouple Multi-
analog Input Unit

FP7 RTD Input Unit

FP7 Thermocouple Multi-analog Input Unit
FP7 RTD Input Unit
User’s Manual

WUME-FP7TCRTD

FP7 Multi Input / Output Unit

FP7 Multi Input / Output Unit User’s Manual

WUME-FP7MXY

FP7 High-speed counter unit

FP7 High-speed Counter Unit User’s Manual

WUME-FP7HSC
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Unit name or purpose of

- Manual name Manual code
FP7 Pulse Output Unit FP7 Pulse Output Unit User’s Manual WUME-FP7PG
FP7 Positioning Unit FP7 Positioning Unit User’s Manual WUME-FP7POSP

FP7 Serial Communication

FP7 Series User’s Manual (SCU Communication) | WUME-FP7COM

Unit

FP7 Multi-wire Link Unit FP7 Multi-wire Link Unit User’s Manual WUME-FP7MW
FP7 Motion Control Unit FP7 Motion Control Unit User’s Manual WUME-FP7MCEC
PHLS System PHLS System User’s Manual WUME-PHLS

Programming Software
FPWIN GR7

FPWIN GR7 Introduction Guidance WUME-FPWINGR7

Safety Precautions

To prevent injuries or accidents, the following must be adhered to.

This manual must be read prior to installation, operation, maintenance or inspection to ensure proper use.
Familiarize yourself with the equipment, safety information and other precautions prior to use.

Safety precautions in this manual are classified as "Warning" or "Caution" level.

A WARNING | Incorrect handling may result in death or serious injury to the user.

If an abnormality occurs due to a fault with this product or due to external factors, safety measures should be
taken external to this product to ensure that the system as a whole operates safely.

Do not use within a combustible gas atmosphere.

Doing so may cause explosions.

Do not dispose of this product in fire.

This may cause batteries or electronic components, etc. to explode.

A CAUTION | Incorrect handling may result in serious injury to the user or material damage only.

To prevent abnormal heating or smoking, use within the numerical value tolerances for guaranteed
characteristics and performance.

Do not disassemble or modify the product.

This may cause abnormal heating or smoking.

Do not touch the terminal when it is energized.

This may cause an electric shock.

Configure the emergency stop and interlock circuit externally.

Connect wiring and connectors securely.

Poor connections will cause abnormal heating or smoking.

Do not allow foreign materials such as liquids, combustibles or metals, to enter inside the product.
This may cause abnormal heating or smoking.

Do not carry out work (connection, dismantling, etc.) while the power is on.
This may cause an electric shock.

Using this product in a manner not specified by Panasonic may compromise the protective functions of the
unit.

This product was developed and manufactured for use in an industrial environment.

Copyright / Trademarks

The copyright of this manual is owned by Panasonic Industry Co., Ltd.
Unauthorized reproduction of this manual is strictly prohibited.
Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.
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| e Other company and product names are trademarks or registered trademarks of their respective companies.

Handling Precautions

B In this manual, the following symbols are used to indicate safety information that
must be observed.

Indicates an action that is prohibited or a matter that requires caution.

Indicates an action that must be taken.

Indicates supplemental information.

fieo

Indicates details about the subject in question or information useful to remember.

Procedure

Indicates operation procedures.
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1.1 Unit Functions and How They Work

1.1 Unit Functions and How They Work

1.1.1 Functions of Unit

B Two or four-point 4 MHz/signed 32-bit high-speed counters are provided.

e High-speed counting of input signals is available up to the maximum frequency 4 MHz
(16MHz for 2-phase 4 multiple). It is selectable from 2-phase input (phase differential input),
individual input or direction detection input in accordance with input devices such as an
encoder and sensor.

B 24 VDC, 12 VDC, 5 VDC inputs and line driver input are available.

e The count input circuit supports both an open collector output and a line driver output
(Differential output: Equivalent to AM26LS31).

B Selectable from ring counter or linear counter.

e Both the ring counter and linear counter are available. The Z phase of an encoder can be
used as count reset timing in the both methods.

B  Frequency measurement function and Rotation speed measurement function are
provided.

e Frequencies are automatically measured in the unit from count values. Also, the rotation
speed is automatically measured from count values and the pulse number for one rotation.
The calculation results are directly stored in unit memories, thus no calculation using ladder
programs is needed.

B The count of internal clocks is available.

e Internal clocks occurred in the unit can be selected as count input signals. Timing
measurement is achievable with high accuracy at the maximum resolution of 0.25 ps. The
selectable internal clocks are 0.25 ys (4 MHz), 1 ps (1 MHz), 10 uys (100 kHz) and 100 us (10
kHz).

B Capture function and Sampling capture function are provided.

e |t is possible to store the count value at the moment of the occurrence of a trigger assigned
to a control signal. The count value independent of the scan time of PLC can be confirmed.

e The capture function is used to execute capturing at the leading and trailing edges of control
signals, and the sampling capture function is used to execute capturing every sampling time
(T [ms]) by signla input.

e Buffer function is added, which can save up to 60 captured data. (Available form High-speed
counter unit Ver.1.2.)

B 14 counter operations by input signals (input z signal, control signal and output
relay (Y relay)).

1) Reset operation at rising edge, 2) Reset operation at trailing edge, 3) Positive logic reset
operation, 4) Negative logic reset operation, 5) Preset operation at rising edge, 6) Preset
operation at trailing edge, 7) Positive logic preset operation, 8) Negative logic preset operation,
9) Positive logic enable operation, 10) Negative logic enable operation, 11) Positive logic enable
operation and reset operation at rising edge, 12) Negative logic enable operation and reset
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1.1 Unit Functions and How They Work

operation at trailing edge, 13) Positive logic enable operation and preset operation at rising
edge, 14) Negative logic enable operation and preset operation at trailing edge

B Forced ON/OFF of external output relays (Y relays) is available.

e External output relays can be forcibly turned on/off by the monitoring function of a
programming tool or ladder program. It is usable for checking wirings when setting up the
system.

B Band comparison function and Target value match comparison function are
provided.

e Two types of comparison functions are selectable for count values.

e In the band comparison function, a maximum of 16 band comparison conditions (max. 16
sets of upper and lower limits) can be specified for each counter. A maximum 16 outputs can
be turned on/off for each comparison condition. It is also possible to turn on an external
output relay when the count value is in the range of the specified condition.

e In the target value match comparison function, a maximum of 16 target value match
comparison conditions can be specified for each counter. A maximum of 16 outputs are set
or reset for each comparison condition in accordance with the count direction when the count
value reaches a target value. It is also possible to turn on external output relays.

B Programmable output ON function
e \When using the band comparison function, the ON timing characteristics of external output
relays can be changed.
* ON timing delay [1 ms ~ 1000 ms]: Delays the ON timing of output.
* ON hold time [1 ms ~ 1000 ms]: Holds the on state of output during a specified time.
» The ON timing delay and the ON hold time can be used in combination.

B Input time constant (Noise filter)

e The noise filter function is available which sets the input time constant to reduce noises of
input A, B and Z signals of each counter, and control signal lines.

Input signal name Noise filter type

Input A signal, input B
signal 0.1 ps (2 MHz), 0.2 ps (1 MHz), 0.5 ps (500 kHz), 1.0 ps (250 kHz), 2.0 ps (100
(The same time constant | kHz), 10.0 ps (10 kHz)

for both signals)

0.1 us (2 MHz), 0.2 ps (1 MHz), 0.5 ps (500 kHz), 1.0 ps (250 kHz), 2.0 us (100

Input Z signal kHz), 10.0 s (10 kHz)

Control signal 2 s, 5 ys, 10 ys, 20 ys, 50 ps, 100 ys, 500 ps, 1 ms, 2 ms, 5 ms, 10 ms

1.1.2 Unit Type and Product Number

Name Product no.
2-ch type AFP7HSC2T
4-ch type AFP7HSCAT

FP7 High-speed counter Unit

WUME-FP7HSC-05 1-3



1.2 Restrictions on Combinations of Units

1.2 Restrictions on Combinations of Units

1.2.1 Restrictions on Power Consumption

The internal current consumption of the unit is as follows. Make sure that the total current
consumption is within the capacity of the power supply with consideration of all other units used
in combination with this unit.

Name Product no. Current consumption
2-ch type AFP7HSC2T 65mA or less
4-ch type AFP7HSCAT 65mA or less

FP7 High-speed counter Unit

1.2.2 Applicable Versions of FPWIN GR7 and Units

For using the high-speed counter unit, the following versions of FPWIN GR7 and units are
required.

Items Applicable version
Programmingn tool software

FPWIN GR7 Ver.1.2 or later

FP7 CPU Unit Ver.1.2 or later

For using the interrupt function with the high-speed counter unit, Ver.1.1 or

FP7 Positioning unit later is required.

1.2.3 Restrictions on Interrupt Function

e The high-speed counter unit can activate interrupt programs of CPU using comparison match
flags.

e However, the units which can use the function to activate interrupt programs should be in the
range of the following specifications.

B Interrupt program specifications

Items Description

Interrupt program Activates a corresponding interrupt program when the comparison match 0 flag and
activation condition | comparison match 1 flag of each channel turns on.

Per 1 channel of high-speed

counter unit Max. 2 programs

No. of interrupt Max. 4 programs (2-ch type High-speed counter unit
programs Per 1 high-speed counter unit X. 4 prog ( P !g P ! 8 I )
Max. 8 programs (4-ch type High-speed counter unit)

Per 1 CPU unit Max. 64 programs (8 programs x 8 units)

(Note 1)  The interrupt input function can be used for a maximum of 8 programs per unit for a maximum of 8
units (Max. 64 programs) in the system as a whole. However, use of interrupt programs should be kept
to a minimum, because if they are used frequently, the overall scan time will be longer.
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1.2 Restrictions on Combinations of Units

(Note 2) Interrupt inputs are processed in priority order from the interrupt with the smallest bit size within the
unit, and from the smallest unit No. within the system as a whole.
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2 Names and
Parts

Functions of

2.1 Names and Functions of Parts
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2.1 Names and Functions of Parts

2.1 Names and Functions of Parts

L

]

1
/5
/4

3

:@y

(1) Operation monitor LED

Displays the on/off status of two channels. Use the display changeover switch to toggle
between the channel number CHO/CH1 and CH2/CH3. The LEDs show the same information
for each channel.

/5
/4

LED Description g:l ON OFF Flashing
HSC Power supply of the unit Slu ON OFF -
A Pulse input A signal display Sr:e Displays the status of the input signal
B Pulse input B signal display Sr:e Displays the status of the input signal
4 Pulse input Z signal display Sr:e Displays the status of the input signal
CTO Control 0 signal display Sr:e Positive logic Negative logic |-
CT1 Control 1 signal display eGnre Positive logic Negative logic |-
. . Gre
oT0 External output 0 signal display en ON OFF -
. . Gre
OT1 External output 1 signal display en ON OFF -
ERR Error display Re | If an error Norma_l )
d occurs operation
(Note 1)  The LEDs for the pulse input signals flash according to the input status, and therefore look as if they

are continuously lit if the input frequencies are high.
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2.1 Names and Functions of Parts

(Note 2) The LED for each input signal indicates the status after input time constant processing.
(2) Connector for input and output
Connector for input and output (40 pins) (Conforms to MIL standard)
(3) DIN hook
This hook is used to install the unit on a DIN rail.
(4) Unit connector
Connects the internal circuits between units.
(5) Mode setting switches

e Change the switch to use the interrupt function.
e At the factory setting, it is set to off (no interrupt function).

(i = 3 Mode setting switch
I P Description

ON: Interrupt function is enabled.

—_— 3T ; OFF: Interrupt function is disabled.

i -. :
Lo 4aO
] 3 Not used.
o 3
=}

(6) Indicator selection switch

Toggle between the display of Och/1ch and that of 2ch/3ch.
(7) Fixing hook

This hook is used to fix units.

[
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3.1 Connection over Wire-pressed Terminal Cable

3.1 Connection over Wire-pressed Terminal Cable

3.1.1 Specifications of Wire-pressed Terminal Cable

This is a connector that allows loose wires to be connected without removing the wires’
insulation. The pressure connection tool is required to connect the loose wires.

Suitable wires (strand wire)

Size Nominal cross-sectional area Insulation thickness Rated current
AWGH#22 0.3 mm?2

®1.5t0 @1.1 3A
AWGH24 0.2 mm?2

Connector for wire-pressed terminal cable (provided with the unit)

Unit type and required quantity

Manufacturer Composition of parts
2-ch type 4-ch type
Housing (40P) 1x1 set 1x2set
Panasonic made Semi-cover (40P) 2 x 1 set 2 x 2 set
5-pin contact (for AWG 22 and
AWG24) 8 x 1 set 8 x 2 set

(Note 1) 1 connector set and 2 connector set are supplied with the 2-ch type unit and 4-ch type unit,
respectively. If you need more connectors, purchase AFP2801 (2 sets/pack).

Pressure connection tool

Manufacturer Product no.

Panasonic made AXY52000FP
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3.1 Connection over Wire-pressed Terminal Cable

3.1.2 Assembly of Connector for Wire-pressed Terminal Cable

The wire end can be directly crimped without removing the wire’s insulation, which saves wiring
effort.

Procedure |

1. Bend the contact back from the carrier, and set it in the pressure connection tool.

(@ =

2. Insert the wire without removing its insulation until it stops, and lightly grip the tool.
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3.1 Connection over Wire-pressed Terminal Cable

e Contact puller pin to redo wiring
If there is a wiring mistake or the wire is incorrectly pressure-connected, the contact puller
pin provided with the fitting can be used to remove the contact.

Press the housing against
the pressure connection
tool so that the contact
puller pin comes in contact
with this section.
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3.2 Connection Using the Push-In Connector

3.2 Connection Using the Push-In Connector

3.2.1 About Push-In Connector

40-pole push-in type connector manufactured by Ningbo Degson Electronic Co. Ltd. that can be
used with the FP7 Series.

Product name Model number Remarks

Push-in connector set (40-pole) AFP2808 2 pcs.

3.2.2 Compatible Parts and Dedicated Tools

Pole terminal with insulating sleeve
Use the following pole terminals.

Manufacturer Model number Size Cross-sectional area

Phoenix Contact Co. Ltd AlO, 34-8TQ AWG#22 0.34 mm?2

Dedicated pressure-welding tool for pole terminals

Manufacturer Model number
Phoenix Contact Co. Ltd CRIMPFOX 10S

3.2.3 Wiring to Connector

Installing onto the Unit

Follow the procedure below to install the product onto the unit.

Procedure |

1. Open out the clasps of the MIL connector.
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3.2 Connection Using the Push-In Connector

2. Insert the product into the MIL connector. When inserting the product, make sure that the
triangular marking is at the top.

3. Insert the product until the clasps of the MIL connector close.
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3.2 Connection Using the Push-In Connector

N\

X

X

)Q

\I‘

Wiring

Follow the procedure below when wiring.

Wiring precautions

e Do not damage the core when stripping off the covering material.

e Do not apply stress to the wires after wiring.

e Do not solder the core. Soldering the core may cause it to disconnect due to vibration.

Procedure |

1. Strip off the covering material from the wire

—

10 mm

2. Attach the pole terminal to the core part. Do not twist the core when attaching.
1] —-»=

3. After attaching the pole terminal, pressure-weld using the dedicated pole terminal pressure-
welding tool.

4. After pressure-welding, insert the wire into the product.
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3.2 Connection Using the Push-In Connector
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After inserting the wire, ensure that the wire does not protrude.

Replacing Wires

Follow the procedure below when replacing wires.

Procedure |

Use the following dedicated tool or an equivalent flat-head screwdriver to remove the wire.

Dedicated tool

Manufacturer Model number Remarks

Phoenix Contact Co. Ltd SZS 0,4x2,5 Blade width 0.4 x Blade thickness 2.5

1. Push the dedicated tool or flat-head screwdriver into the release button on the product.

3-8 WUME-FP7HSC-05



3.2 Connection Using the Push-In Connector

Dedicated tool or flat-head screwdriver

\Release button\

Remove the wire while pressing down the button.

2.

Insert the new wire. For details on how to insert the wire, refer to "Wiring".

3.

3-9
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3.2 Connection Using the Push-In Connector

i Info. )
e Pressing the release button unlocks the wires on both sides of the button. After replacing
the wires, ensure that the wires do not protrude.
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3.2 Connection Using the Push-In Connector

Removing from the Unit

Follow the procedure below to remove the product from the unit.

Procedure |

Clasps

\

s

JAY

(%

\

&

A

MIL connector

2. Remove the product from the unit.
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3.2 Connection Using the Push-In Connector
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3.3 Terminal Circuit Diagram

3.3 Terminal Circuit Diagram

3.3.1 1/0 Terminal Layout Diagram

g
Al e
1[]s o |||t
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9|||e «|flo
10(g . 10
1 I o o]t
12([] e o||[12
13([| e o||[13
4[| 14
15[« 15
16([| o 16
17([ |« 17
8[|« o||[18
19([| e o||[19
20{[e o |[[|20

4-ch type

= =
x 118

2-ch type

:JZZZ::ZI:I!ZZZ:ZZIZ

e Two connectors are used to connect the 4-ch type and one connector to connect the 2-ch

type.

e The signal pins for two channels are assigned to one connector. There is no difference in pin
arrangement between the CHO/CH1 connector and the CH2/CH3 connector if the unit is of
the 4-ch type. Any pins with the same in number have the same function.

Input terminal

Pin No.
Circuit Signal name
ch0/2 ch1/3
A1 A11 A1/A11 Input A: 24 VDC (12 to 24 VDC)
A2 A12 Input A: 5 VDC (3.5to 5 VDC)
| A2/A12
B1 B11 > # Input A: COM
-—
-—
B1/B11
| —_ 5 .
B2 B12 B2/B12 Input A: COM
A3 A13 A3/A13 Input B: 24 VDC (12 to 24 VDC)
A4 A14 Input B: 5 VDC (3.5 to 5 VDC)
| A4/A14
B3 B13 > # Input B: COM
-
-—
B3/B13
i .
B4 B14 B4/B14 Input B: COM
A5 A15 A5/A15 Input Z: 24 VDC (12 to 24 VDC)
A6 A16 Input Z: 24 VDC (3.5 to 5 VDC)
| A6/A16
B5 B15 > # Input Z: COM
-
-—
B5/B15
i .
B6 B16 B6/B16 Input Z: COM

WUME-FP7HSC-05
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3.3 Terminal Circuit Diagram

Control 0/1 (common)

Pin No.
Circuit Signal name
ch0/2 ch1/3
A7 A17 - —{}o A7/A17 Control 0: (12 to 24 VDC)
J=y
B7 B17 Control 0: COM
—J —o B7/B17
A8 A18 - —{}oA8/A18 Control 1: (12 to 24 VDC)
Jry
B8 B18 Control 1: COM
—J L——o B8/B18

External output 0/1 and Power supply terminal (common)

Pin No.
Circuit Signal name
ch0/2 ch1/3
A9 A19 o A10/A20 External output 0: Sink output (5 to 24 VDC,
15 mA)
A9/A19 External output 1: Sink output (5 to 24 VDC,
B9 B19
15 mA)
A10 A20 i o B9/B19 Power supply for output: 24 VDC
B10 B20 —0 B10/B20 Power supply for output: GND
(Note 1)  For using external output (A9, A19, B9, B19), power should be supplied to the power supply for output

(A10, A20, B10, B20). When the external output is not used, there is no need to supply the power to

the power supply for output.

3-14
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3.4 Input/Output Specifications

3.4 Input/Output Specifications

3.4.1 Input Specifications

Description

Input A, B, Z signals

Output points per common

Independent common for each point

Items
/i Control signal
24vDC Open collector Line driver
connection connection
Insulation method Optical coupler Optical coupler
Rated input voltage VA pCtozd l5yne 12VDC to 24VDC
Equivalent to
AM26LS31
Operating voltage range ;gz ¥ Bg to 3.5VDC to 5.5VDC ;ggxgg to
Independent

common for each
point

Min. on voltage/Min. on current :nOAV DC/4 3VDC/4mA 10V DC/4 mA
Max. off voltage/Max. off current |2V DC/2mA |1V DC/0.5mA 2V DC/2mA
Input impedance Approx. 3 kQ | Approx. 390 Q Approx. 3 kQ
Operating mode indicator LED display LED display

(Note 1)
less than 5%.

The duty ratio of count input should be 50+10%. Also, the phase shifting of 2-phase input should be

3.4.2 Output Specifications

Items

Description

Insulation method

Optical coupler

Output type

Open collector (Sink output)

Rated load voltage

5VDCto24VDC

Allowable load voltage range

475V DCto 26.4V DC

Max. load current

15mA

Output points per common

2 points/common

Off state leakage current

1 A or less

ON Max. voltage drop

0.2 VDC or less

External power Voltage 21.6VDC to 26.4VDC
supply Current 30mA or less

Surge absorber Zener diode
Operating mode indicator LED display

WUME-FP7HSC-05
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3.5 Precautions on Wiring and Connection of Count Input

3.5 Precautions on Wiring and Connection of Count Input

3.5.1 Precautions on Wiring

e For the connection between the count input (phases A, B, Z) and encoder, etc., use shielded

twisted-pair cables.

e The length of connected wires should be within 10 m.

3.5.2 For Line Driver of Encoder Input

High-speed counter unit
— 1

| (A2/A12) Input A : 5V DC

M
A

(B1/B11) Input A : COM
(B2/B12) Input A : COM

| (A4/A14) Input B :

5V DC

JN0JID Ule|\
H
e

(B3/B13) Input B : COM
(B4/B14) Input B : COM

| (A6/A16) Input Z :

5V DC

M

(B5/B15) Input Z : COM
(B6/B16) Input Z : COM

Encoder, Pulser side

_— T

B

Phase A
signal

Phase B
signal

Phase Z
signal

3.5.3 For Transistor Open Collector Type of Encoder Input

High-speed counter unit
— —— 1(A1/A11) Input A : 24V DC

Encoder, Pulser side

=]

(A2/A12) Input A : 5V DC

#
I«

(B1/B11) Input A - COM
(B2/B12) Input A : COM
(A3/A13) Input B : 24V DC

(A4/A14) Input B : 5V DC

RN
#
1

(B3/B13) Input B : COM
(B4/B14) Input B : COM

(A5/A15) Input Z : 24V DC

(A6/A16) Input Z : 5V DC

i
Iy

Ty e

(B5/B15) Input Z : COM
(B6/B16) Input Z : COM

L —
Power supply(12 to 24V DC)

+ —

Phase A
signal

Phase B
signal

Phase Z
signal
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3.5 Precautions on Wiring and Connection of Count Input

3.5.4 For Sensor Input

High-speed counter unit Sensor
(Lon-epeed coumer i

(A1/A11) Input A : 24V DC N

(A2/A12)
ABA 5V DC

JN0JID UIB|\

(B1/B11) Input A : COM
(B2/B12) Input A : COM

WUME-FP7HSC-05
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4.1 Unit Allocation

4.1 Unit Allocation

4.1.1 Confirmation of 1/0 Allocation Information

Input and output relays are allocated.

B Input relays

1/0 number
Name Description
CHoO CH1 CH2 CH3
X0 X20 X40 X60 | Operation ready done I;zg;o indicate the counter operation is
X1 X21 X41 X61 | Counter enable Flag to indicate the counter operation is
enabled.
Flag to indicate a count direction.
X2 X22 X42 X62 | Count direction ON: Forward (Addition) OFF: Reverse
(Subtraction)
X3 X23 X43 X63 |- -
X4 X24 X44 X64 | Capture 0 done flag Flag to_announce that ?he count value is
stored in capture 0O register.
X5 X25 X45 X65 | Capture 1 done flag Flag to.announce that ’ghe count value is
stored in capture 1 register.
X6 X26 X46 X66 External output 0 signal Mopitors the output state of external output
o ~ < © monitor 0 signal.
X x X X - -
= X7 < X27 < X47 < x67 | External output 1 signal | Monitors the output state of external output
monitor 1 signal.
X8 X28 X48 X68 | Input A signal monitor Monitors the input state of input A signal.
X9 X29 X49 X69 | Input B signal monitor Monitors the input state of input B signal.
XA X2A X4A X6A | Input Z signal monitor Monitors the input state of input Z signal.
XB x2B | |Xx4B | |x6B |Control 0 signal monitor g/ilgrrglors the output state of control 0
XC x2c | |xac | |xec |Control 1 signal monitor g’i'gggl‘“s the output state of control 1
XD X2D X4D X6D | Overflow annunciation Flag to announce the occurrence of
overflow or underflow (Enabled for the
XE X2E X4E X6E | Underflow annunciation | linear counter only.)
XF X2F | |xaF | |xeF |Error annunciation £100 fa annatines fhe aceurence of an
X10 X30 X50 X70 | Comparison match 0 flag
to to to to to Comparison match 9
< [ X19 |q|X39 |1 |X59 |~ |X79 |flag Flag to reflect the results of the band
X X X X comparison function or target value match
= [X1A |Z|X3A |=|X5A |=|X7A | Comparison match A flag | function.
to to to to to Comparison match F
X1F X3F X5F X7F |flag
(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

4-2
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4.1 Unit Allocation

Example) When the starting word number for the unit is "10", the operation ready done flag for CHO is

X100.

H  Output relays

1/0 number

Enabled ]
Name e Description
CHO |CH1 |CH2 |[CH3 condition
Yo Y10 Y20 Y30 Operation ready Level Relay to recalculate the setting
request parameter of counter.
Relay to start the counter
Y1 Y11 Y21 Y31 |Enable request Level operation.
Y2 Y12 Y22 Y32 | Count enable request ON edge | Relay to reset count values.
Y3 Y13 Y23 Y33 | Preset request ON edge | Relay to preset count values.
Relay to enable the reset by the
Y4 Y14 Y24 Y34 | Reset enable request Level control signal and input Z signal.
Current value change Relay to request for changing
Y5 Y15 Y25 Y35 request ON edge the current value of counter.
Y6 Y16 Y26 Y36 Preset value change ON edge Relay to request for changing
request preset values.
Capture enable request when
using the capture function or
Y7 Y17 Y27 Y37 Capture(’\(‘eor:: ;))Ie Level capture trigger signal when
~ T N L request using the sampling capture
< = = = function.
Y8 Y18 Y28 Y38 |- - -
Y9 Y19 Y29 Y39 External output 0 forced Level Relay to forcibly turn on the
ON external output 0.
YA Y1A YA Y3A External output 0 forced Level Relay to forcibly turn off the
OFF external output 0.
External output 1 forced Relay to forcibly turn on the
YB Y18 Y2B Y38 ON Level external output 1.
External output 1 forced Relay to forcibly turn off the
Ye Yic Y2C Y3C OFF Level external output 1.
YD vyiD | [y2D | |Y3D |Overflow clear ON edge | Relay to clear the overflow
annunciation flag.
YE Y1E | [Y2E | |Y3E |Underflow clear ON edge | Relay to clear the underflow
annunciation flag.
YF Y1F Y2F Y3F | Error clear ON edge | Relay to clear errors.
(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

Example) When the starting word number for the unit is "10", the operation ready request flag for CHO

is Y100.
(Note 2)

How the capture enable request signal works varies according to the functions to be used.

4.1.2 Number of Occupied Points of High-speed Counter Unit

e The following I/0 numbers are used for the high-speed counter unit.

WUME-FP7HSC-05
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4.1 Unit Allocation

e As the input and output starts from the same I/O numbers in FP7 series, the following
number of words is occupied.

SR, Product No No. of I/O points actually used No. of occupied words (No. of
’ Input Output occupied points)
2-ch type AFP7HSC2T
8 v.vc;rds (128 4 words (64 points) 8 words (128 points)
4-ch type AFPTHSCAT points)

Example) Both the 2-ch type and 4-ch type high-speed counter units occupy 8 words
(128 points).

Slot Mo. Unit to use Staring word...
] 0 CPS54E CPU unit 0
]| 1 High-speed counter unit (4 ch) 10
2 Input unit (DC type), 64 points 18

4.1.3 Registration in /0O Map

Before setting parameters, register the unit to be used in the 1/0 map.

Procedure |

1. From the menu bar, select:Options>FP7 Configuration
The "FP7 Configuration" dialog box is displayed.

2. Select "I/O Map" in the left pane.
The allocation menu of the I/0 map is displayed.

3. Double-click a desired slot.
The "Unit Selection" dialog box is displayed.

4. Select High-speed counter for Unit type and select the unit name used, and press the [OK]
button.
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4.1 Unit Allocation

Unit selection [Slot No. 1]

SSX)

Select unit to use

Unit type: [High*.;peed couriter v]

Unit name: [- v]

) High-speed counter unit (2 ch)
Input time constant: Hiih ﬁieed counter unit (4 chi

Installation location setting

Starting word No. 10 (0-511)
Mumber of input words: 1] (0-128)
Mumber of output words: 1] (0 -128)

[ automatically shift the starting word number for subsequent slots.

Option
[ Exdude this unit from the target for verification.
[ Exdude this unit from the target for 1jO refresh,

OK

Insert

Cancel

(S

The selected unit is now registered in the 1/0 map.

WUME-FP7HSC-05
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4.2 Configuration of High-speed Counter Unit

4.2 Configuration of High-speed Counter Unit

4.2.1 Configuration Using Tool Software

The counter type, operation mode and the settings of the high-speed counter are specified in
the configuration menu of FPWIN GRY7.

B Setting method

The following procedure describes the process when the high-speed counter unit has been
already allocated in the 1/0 map.

Procedure |

1
2.
3

[Advanced] button.

Select "I/O Map" in the field.

From the menu bar, select:Options>FP7 Configuration

The "High-speed Counter Unit Setting" dialog box is displayed.

Select the slot where the high-speed counter unit has been registered, and select the

1 ' High-speed Counter Unit Setting @
cho | Setting item Setting description
CH1
cH2 = _ e
CH3 Counter type Linear counter
Enable/Tisplable overflovundsrf low Disable
Ciounter upper limit 2147403647 =
Counter lower limit -2147483648
Specify count direction Mormal direction
Select count input Count zignal
Ciount method 2-phase input 1 multiple
Input Z zignal function setting Unuzed
Control 0 signal function setting Unused
Control 1 signal function setting Unused
Default valus 0
Preset value 0
Current value changed value 0
Input & signal/Thput B signal input time constant 2. 0us (100kHz) >
OK ] [ Cancel

[

Select items according to the conditions used.

Press the [OK] button.

The set values are downloaded with programs as a project, and will be effective when the
operation ready request is executed.

4-6
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4.2 Configuration of High-speed Counter Unit

4.2.2 Configuration Data Setting Iltems

B Count function (Settable for each channel)

Setting item

Settings

Default value

Counter type

Linear counter/Ring counter

Linear counter

Enable/Disable overflow/
underflow

Disable/Enable

Disable

Counter upper limit

-2147483647 to 2147483647

2,147,483,647

Counter lower limit

-2147483648 to 2147483646

K-2147483 648

Count direction

Normal direction/Reverse direction

Normal direction

Count input selection

Count signal

Internal clock 0.25 us (4 MHz)
Internal clock 1.00 us (1 MHz)
Internal clock 10 us (100 kHz)
Internal clock 100 us (10 kHz)

Count signal

Count method

2-phase input 1 multiple, 2-phase input 2 multiple, 2-phase
input 4 multiple

Individual input 1 multiple, Individual input 2 multiple,

Direction detection input 1 multiple, Direction detection input
2 multiple

2-phase input 1
multiple

Input Z signal function
setting

Not used

Reset operation at rising edge
Reset operation at trailing edge
Positive logic reset operation
Negative logic reset operation
Preset operation at rising edge
Preset operation at trailing edge
Positive logic preset operation
Negative logic preset operation

Not used

Control 0 signal function
setting

Not used
Positive logic enable operation
Negative logic enable operation

Positive logic enable operation and reset operation at rising
edge

Negative logic enable operation and reset operation at
trailing edge

Positive logic enable operation and preset operation at
rising edge

Negative logic enable operation and preset operation at
trailing edge

Not used

Control 1 signal function
setting

Not used
Positive logic enable operation
Negative logic enable operation

Not used

Comparison match leading
edge reset

Specify the comparison match flag used as a reset signal
for resetting count values at the rising edge of comparison
match flag.

Not reset

WUME-FP7HSC-05
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4.2 Configuration of High-speed Counter Unit

Setting item

Settings

Default value

Comparison match trailing

Specify the comparison match flag used as a reset signal

edge reset for resetting count values at the trailing edge of comparison | Not reset
match flag.

Default value Set the count value when the power is turned on. 0
-2,147,483,648 to 2,147,483,647

Preset value Set the count value for the preset operation. 0
-2,147,483,648 to 2,147,483,647
Set the current value changed value to change the count

Current value changed value | value. 0

-2,147,483,648 to 2,147,483,647

Input A signal/Input B signal
input time constant

No input time constant, 0.1 us (2 MHz), 0.2 us (1 MHz), 0.5

Input Z signal input time
constant

us (500 kHz), 1.0 us (250 kHz), 2.0 us (100 kHz), 10.0 us
(10 kHz)

2.0 us (100 kHz)

Control signal input time
constant

No input time constant /2 us / 5us /10 us / 20 us / 50 us /
100 us /500 us/1.0ms /2.0 ms /5.0 ms/10.0 ms

2.0 ms

(Note 1)

assigned to the enable operation.

B Measurement function (Settable for each channel)

The control 0 signal and control 1 signal cannot be assigned to the capture function if they are

Frequency measurement and rotation speed measurement B

Setting item Settings Default value
Not use measurement function
i Frequency measurement Not use
MeasL_lrement function q y . measurement
selection Frequency measurement and rotation speed measurement A function

Pulse number per
rotation

Set the pulse number for one rotation of the encoder.
Setting range: 1 to 1,048,575

Set average number of
frequency

measurement
processes

No averaging, 2, 4, 8, 16, 32, 64, 128 times

No averaging

Set average number of
rotation speed
measurement
processes

No averaging, 2, 4, 8, 16, 32, 64, 128 times

No averaging

B Comparison function (Settable for each channel)

Setting item

Settings

Default value

Comparison function

Not used
Band comparison

Not used

selection

Measurement value (rotation speed measurement value)

selection .
Target value match comparison
Count value
Comparison input
P P Measurement value (frequency measurement value) Count value

4-8

WUME-FP7HSC-05



4.2 Configuration of High-speed Counter Unit

Setting item

Settings

Default value

Number of comparison

Set the judgement value for the comparison function.

16
data Setting range: 1 to 16
Specify the lower and upper limits for each comparison data. (Note
ComparisondataOto |V 0
Comparison data 15 | Setting range: -2147483648 to 2147483647
(For band comparison) Select the set patterns, on or off, for the comparison match 0 flag OFF
to the comparison match F flag for each comparison data.
Specify target values for each comparison data 0
Setting range: -2147483648 to 2147483647
Select the pattern, set or reset, according to the situation when
. reaching the target value (addition or subtraction) for each
Comparison data 0 to | comparison data.
Comparison data 15
(For target value Addition set pattern: Set output, no change
match) Addition reset pattern: | Reset output, no change No change
Subtraction set pattern: | Set output, no change
Subtraction reset
pattern: Reset output, no change
(Note 1)  Lower and upper limits can be set in the range of the lower and upper limits of the counters.

For the linear counter, the set lower limit should be less than the upper limit. For the ring counter, they
can be set in any range.

B External output function (Settable for each channel)

Setting item Settings Default value
Signal setting | Not output/Output Not output
Set the condition of the output when a CPU or high-speed
Output hold counter error occurs. Not hold
External setting Not hold/Hold
output 0
ON timing Setting range: 0 to 1,000 ms 0 ms
delay
ON hold time | Setting range: 0 to 1,000 ms 0 ms
Signal setting | Not output/Output Not output
Set the condition of the output when a CPU or high-speed
Output hold counter error occurs. Not hold
External setting Not hold/Hold
output 1
ON timing Setting range: 0 to 1,000 ms 0Oms
delay
ON hold time | Setting range: 0 to 1,000 ms 0ms
(Note 1)  The ON timing delay and ON hold time are enabled only when the band comparison function is used.

B Capture function (Settable for each channel)

Setting item

Settings

Default value

Capture 0 setting

Not use capture 0 function
Capture function at rising edge of control 0 signal

Not used

WUME-FP7HSC-05
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4.2 Configuration of High-speed Counter Unit

Setting item

Settings

Default value

Capture function at trailing edge of control 0 signal
Capture function at rising edge of control 1 signal
Capture function at trailing edge of control 1 signal
Control 0 signal positive logic sampling capture function
Control 0 signal negative logic sampling capture function
Control 1 signal positive logic sampling capture function
Control 1 signal negative logic sampling capture function
Output relay (Y relay) sampling capture function

Capture 1 setting

Not use capture 1 function

Capture function at rising edge of control 0 signal
Capture function at trailing edge of control O signal
Capture function at rising edge of control 1 signal
Capture function at trailing edge of control 1 signal

Not used

Sampling capture function
operation setting

One operation/Continuous operation

One operation

Sampling time

1 to 65,535 ms

1ms

(

Note 1)  When the sampling capture function has been selected in the capture 0 setting, the capture 1 setting

is invalid.
B [nterrupt function (Settable for each channel)
Setting item Settings Default value
Interrupt function enable/ ‘g;;;qparison meien? Enable/Disable Enable
disable setiing ;f;;’parison match 1| £ aple/Disable Enable

(

Note 1)  Use the DIP switches on the side of the unit to enable the interrupt function.

4-10
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4.3 Configuration Data and Operation Ready Request

4.3 Configuration Data and Operation Ready Request

4.3.1 Operation ready request program

e For enabling the settings of the high-speed counter unit, the operation ready request
program should be executed.

e After downloading a project, insert the program to make it be executed early in the process.
B Operation ready request program

Example) Program to request the preparation of the CHO operation of the high-speed
counter unit installed in the slot 1

R100 R101
— F—DF/) O

Activate operation

Stops high-speed
ready request

counter operation

R100 R101 Y100
| /|
— =< oF /| O
Activate operation | Stops high-speed Operation ready
ready request counter operation request
Y100

Operation ready
request

X100

(To an arbitrary program)
Operation ready
done flag

B Allocation of /O signals

Signal name e T TG CH1 CH2 CH3
condition

Operation ready request Level Y100 Y110 Y120 Y130

Operation ready done flag - X100 X120 X140 X160

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/0

numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

4.3.2 Downloading Configuration Data

e The configuration information of the high-speed counter unit is downloaded to the CPU
together with user programs.

e The above programs are executed in the RUN mode, and each function of the high-speed
counter unit will be enabled once the operation ready done flag turns on.
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4.3 Configuration Data and Operation Ready Request

4.3.3 Operation When Operation Ready Request Program is Executed

e The operation ready done flag will be on when the operation ready request program is
executed and each operation set in the unit becomes executable.

B Operation of operation ready request flag

ON ...........
Operation ready
request (Y100) \
OF H H H H
> >
Reflection and check of Reflection and check of
configuration data configuration data
ON ........... = = = _
Operation ready Unit operation |n\ Unit operation in
done(X100) accordance with set accordance with set
oFF— 8 | conditions conditions

i Info. )
e When an error occurs, such as an abnormality in the settings of parameters, the operation
ready done flag will not be turned on.
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4.4 Configuration Using User Programs

4.4 Configuration Using User Programs

Configuration information can be rewritten using user programs.

B  Overview of function

e The values of configuration information are stored in unit memories (UM) in which arbitrary
parameters are set. The values will be updated by turning on the operation ready request
flag when you want to reflect them in the configuration.

e If the configuration information is updated, the operation ready done signal will be on.

B Sample Program

Program to change the upper and lower limits of CHO of the high-speed counter unit installed in
the slot 1 using user programs

rRo e,

— < DF MV.SL [ K1000000 | S1:UM00052 | ; Upper limit setting

Upper and lower 4

limits change .

———{ MV.SL [K-1000000] S1:UM00054 }—: Lower limit setting

R100 101
— —DF/) O

Activate operation
ready request

Stops high-speed
counter operation

R100 R101 Y100
— I oF 1/} O
Activate operation Stops high-speed Operation ready
ready request counter operation request
Y100
—
Operation ready
request
X100
—| |7 (To an arbitrary program)
Operation ready
done flag
B Allocation of /O signals
Signal name e T TG, CH1 CH2 CH3
condition
Operation ready request Level Y100 Y110 Y120 Y130
Operation ready done flag - X100 X120 X140 X160

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/0
numbers actually used vary according to the slot number where the unit is installed and the starting

word number.

i Info. )
e The configuration using user programs can be changed even when the counter is running.

However, the changed values will not be effective until the operation ready done flag (X0) is
turned on.

e The operation ready request can be executed for each channel regardless whether it has been
executed in other channels or not.
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5.1 Selection of Counters and Basic Settings

5.1 Selection of Counters and Basic Settings

5.1.1 Basic Settings of Counters

The basic settings are set in the configuration menu of FPWIN GR7 or unit memories (UM).

B Count function configuration

Setting item Settings

Default value

Counter type Linear counter/Ring counter

Linear counter

Enable/Disable overflow/

underflow Disable/Enable

Disable

Counter upper limit -2147483647 to 2147483647

2,147,483,647

Counter lower limit -2147483648 to 2147483646

K-2147483 648

Count direction

Normal direction/Reverse direction

Normal direction

Count input selection
clock 100 us (10 kHz)

Count signal / Internal clock 0.25 us (4 MHz) / Internal clock
1.00 us (1 MHz) / Internal clock 10 us (100 kHz) / Internal

Count signal

input 4 multiple
Count method

2 multiple

Individual input 1 multiple, Individual input 2 multiple,
Direction detection input 1 multiple, Direction detection input

2-phase input 1 multiple, 2-phase input 2 multiple, 2-phase

2-phase input 1
multiple

B Example of settings by FPWIN GR7

-
1 ' High-speed Counter Unit Setting

lg.HE;— Setting item
cH2 =
CH3 Counter type

Enable/Displable oveerflow underflow
Counter upper limit

Counter lower limit

Specify count direction

Select count input

GCount method

ArpuL 2 SIRTIGL WP =eELrie
Control 0 signal function setting
Control 1 signal function setting
Default value

Preset value

Current value changed value

Tnput & signal/Thput B sienal input time constant

Setting description

Linear counter

Disable

2147433647
2147483648

Mormal direction

Count signal

2-phaze input 1 multiple
riu=Eeg

Unugzed

Unugzed

===}

Duz (100kHz)

m

OK

] ’ Cancel

5-2
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5.1 Selection of Counters and Basic Settings

5.1.2 Selection of Count Input

e Select the count input to import input signals from an external device.

e For measuring the frequencies of external input signals or time based on the internal clock of
the unit, select "Internal clock".

5.1.3 Linear Counter and Ring Counter

The operation changes depending on the types of counter as below.

B Operational difference between the counter types

Comparison
item

Linear counter

Ring counter

Operation image

Lower limit Upper limit

(==

Underflow Countup —»  Overflow
<4— Count down

Upper limit  Lower limit

Count up Count down

Operation when
reaching the
upper limit or
lower limit

If the count value exceeds the upper limit,
the upper limit will be held.

If the count value falls below the lower limit,
the lower limit will be held.

If the count value exceeds the upper limit,
the count value will be the lower limit
automatically and the count operation will
continue.

If the count value falls below the lower limit,

the count value will return to the upper limit
automatically and the count operation will

(Note 1)(Note 2) .
continue.
(Note 1)
It can be announced as an error by the
Overflow and setting of configuration menu.
underflow If the lower limit or the upper limit has been | Not settable.
settings set using the configuration menu, an error is
announced based on the set values.
(Note 1)  When the upper limit or the lower limit has been changed in the configuration menu, the counter

operates based on its range.

(Note 2)

Even when the upper and lower limits have been set on the linear counter, counting continues up to

the range that is countable as a system (-2,147,483,648 to 2,147,483,647) if the overflow and
underflow settings have been set to "Disable".

B Operation in case of overflow or underflow (Linear counter only)

e \When "Enable" has been selected in the configuration menu, the error will be announced
once the overflow or underflow annunciation flag turns on.

e The overflow or underflow flag can be cleared by the following operations: Overflow clear
request, Underflow clear request, Reset or Preset operation

e The error clear operation is required to clear error flags.

WUME-FP7HSC-05
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5.1 Selection of Counters and Basic Settings

g1 Info. )

e For details of the error clear method, refer to "10.1 Self-diagnostic Function".

5.1.4 Selection of Count Methods

e Select from the following three types according to input devices to be connected.
e The count operation varies depending on the settings of multiplication factor as shown below.

B Count method

i\’lletho Connection Count
For the 2-phase input, the input A
signal and input B signal of each
i ] counter are connected to the phase A
igh-speed counter unit
and phase B of an encoder.
2- s—————OlnputA The count direction is determined by
phase Prase Apuseinpg the phase difference between phase
(Phase I:[ Incremental Olnput B A and phase B. When phase A is
. encoder Phase B puise inpuf : ; .
differe advanced by 90 degrees in electrical
nce) W-Olnputz angle compared to phase B, the count
(Resetinput) value is incremented. When phase A
is delayed by 90 degrees in electrical
angle compared to phase B, the count
value is decremented.
High-speed counter unit
Incremental encoder] . . .
I:[or yYT— O Input A In the individual input method, the
o Puise generstor | Addifion puise input counter is incremented when the input
Individ ) .
ual A signal rises or falls, apd .
Incremental encodel decremented when the input B signal
E[ or . —Olnput B rises or falls.
Pulse generator | Subtraction pulse input
For the direction detection input, the
High-speed counter unit count signal is connected to the input
Incremental encoder] A signal. The count direction is
Directi :[ Puise generator Puse mput | _PUtA controlled by the level of the direction
on signal of input B signal.
_distinct = When the input B signal is on, the
ion Sensor OInput B counter is incremented when the input
Switch _,_— |  Count direction| A signal rises or falls. When the input
B signal is off, the counter is
decremented.
B Count operation of 2-phase input (Phase difference input)
Multipli- | Time chart
cation
factor Addition Subtraction
ON H
InputA . £ | f | I ¥ I Y I r
1 . ON
multiple | InputB [ | [ | I | I | I |
0 1 X 2 3 X 2 X 1 o

5-4
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5.1 Selection of Counters and Basic Settings

Multipli- | Time chart

cation
factor Addition Subtraction
mputA o £ ¥ ¥ % v v f t
2
multiple | MputB o | | [ | [ | [ | [ | [ |

0 1 Y 2 Y 3 X 4 X 5 ¥ 6 X5X4X3X2X1XO:

mputA ol v v f % v v f 3
4
multiple | MputB o v 3+ 3 e T S ST S |

[ B 3 2 3 3 13 A 13 D 60 65 GEE P 5 610 60 3 A 03 69 3 0 2 D )

B Count operation of individual input

Multipli- | Time chart

cation
factor Addition Subtraction
oputA el £ 1 F 1L F
1 i
multiple | putB ZI:FE i | £ | i
S S 2 3 S R S O
ON
InputA ... 4 1 £ 1 £ 1 :
2
multiple Input B g?r £ 1 £ 3 £ |
oYX 1 X 2 X 3 X 4 X 5 6 X 5 X 4 X 3 X 2 X 1)o

B Count operation of direction detection input

Multipli- | Time chart

cation
factor Addition Subtraction

mputA ol 1 f £ 1 fF 1L f
1 . ON
multiple | InPutB

o ) 1 X 2 X 3 X 2 X 1 _©

mputA on ¥ v £ % NS 2 e S s SN

2 N

multiple | NputB .

o X 1 Y 2 Y 3 Y 4 X5 6 X 5 X 4 X 3 X 2 X 1()o
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5.2 Types of Count Operations

5.2 Types of Count Operations

5.2.1 Types and Features of Count Operations

B Types of count operations and input signals

External input signal used

value at the timing at which the counter becomes enabled

Types of
g::?;tions Feature iZn-sll:tase Control | Control
signal 0 signal |1 signal
Simple Count | Performs the count operation regardless of external control
Operation input signals.
Reset Count Performs_ the re_set ope_r_atlon a(_:_cordmg _t(_) the change in the
Operation z-pha§e |npgt signal (rising, trailing, positive logic or A
negative logic).
Performs the preset operation according to the change in
Preset _Count the z-phase input signal (rising, trailing, positive logic or A
Operation ! .
negative logic).
Enable Count | Performs the count operation while the control signal A A
Operation allocated to the enable input is effective.
Performs the count operation while the control signal
Enable Reset allocated to the enable input is effective. Resets the count
Count lue at the timi hich th b bled A
Operation value at the tlm!ng at which the counter ecomes enable
by the control signal allocated to the enable input.
Enable Preset Performs the count operation while the control signal
Count allocated to the enable input is effective. Presets the count A

Operation by the control signal allocated to the enable input.
(Note 1) In any of these cases, resetting or presetting values can be performed by output relays (Y).
(Note 2) If the control signals are used in the above operations, the same signals cannot be used for the
capture function or sampling capture function.
(Note 3) To enable the count input when selecting the simple count operation, reset count operation or preset
count operation, it is necessary to turn on the count enable request signal (Y1) in user programs.
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5.2 Types of Count Operations

B Example of settings by FPWIN GR7

¥

¥ ' High-speed Counter Unit Satting

[co |
CH1
CHZ
CH3

Setting item Setting description
=
Ciounter type Linear counter
Enable/Displable overflow underflow Dizable
Ciounter upper limit 2147483647
Counter lower limit —2147483648
Specify count direction Mormal direction
Select count input Count signal
Ciourt method Ierhara oot 1 moltinla
Ihput Z zignal function settineg Unuged
Gontrol 1 signal function setting Unused
Gontrol 1 signal function setting Unused

]

Default value

Preset value

Current value changed value

Tnput & zignal/Thput E zignal input time constant

oo oo

Duz (100kHZ)

m

Ok

) |

Cancel

5.2.2 Simple Count Operation

e Simply counts count input signals.

e To enable the count input, it is necessary to turn on the count enable request signal (Y1) in

user programs.

® Linear counter

The overflow and underflow annunciation can be set for the cases when the count value

exceeds the upper

Addition

limit or the lower limit.

Counterineut g piractionf M

Count value  Upper limit

Lower limit~—

.

(Input X relay)

Underflow annunciation_i—<l

Underflow clear

I

Output Y relay

WUME-FP7HSC-05
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5.2 Types of Count Operations

B Ring counter

e If the lower limit is counted down, the count value will be rolled over, and counting down will
continue from the upper limit.

e If the upper limit is counted up, the count value will be rolled over, and counting up will
continue from the lower limit.

. Addition
S Com— L IE—— .
Count value Upper limit LLL.IL‘_HJJJJI

. i

Lower limit

5.2.3 Reset Count Operation

e Resets the count value to zero by the input Z signal.

e To enable the count input, it is necessary to turn on the count enable request signal (Y1) in
user programs.

Counter i tAddition
ounter inpu Subtraction

Input Z signal

(Reset process)

Count value

5.2.4 Preset Count Operation

e The preset count operation is allocated to the input Z signal and is used to change the
current value of the counter to the preset value.

e To enable the count input, it is necessary to turn on the count enable request signal (Y1) in
user programs.

e |t can be also used for starting the counter operation from the preset value.
e The preset value is set in the configuration menu or unit memory (UM) area.
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5.2 Types of Count Operations

Counteri tAddition
ounterinpu Subtraction |

Input Z signal I

(Preset process)

Count value

Preset value

5.2.5 Enable Count Operation

e The enable function is allocated to the control signal for using the enable count operation.
e Performs the count operation while the control signal is effective.

Counter i tAddition
ounterinpu Subtraction

Control signal ]

(Enable process) i

Count value

5.2.6 Enable Reset Count Operation

e The enable reset count operation is the operation that the enable and reset functions are
allocated to the control signal.

e Resets the count value to zero when the counter becomes enabled by the change in the
control signal.
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5.2 Types of Count Operations

B Positive logic enable operation and reset operation at rising edge

Countor input 400N AT AR
ounter inpu Subtraction

Control signal —

(Reset process) __[LI I

(Enable process) 1] —

Count value I

o | e
L R

B Negative logic enable operation and reset operation at trailing edge

Counteri tAddition
ounter inpu Subtraction

Control signal

(Reset process) I I I

(Enable process)

Count value R

e N

5.2.7 Enable Preset Count Operation

e The enable preset count operation is that the enable and preset functions are allocated to
the control signal.

e Resets the count value to a specified preset value when the counter becomes enabled by
the change in the control signal.

5-10 WUME-FP7HSC-05



5.2 Types of Count Operations

B Positive logic enable operation and preset operation at rising edge

Counter i tAddition
ounter inpu Subtraction

Control signal

(Preset process)

(Enable process)

Count value

Preset value

0

I

rd

N

it e

B Negative logic enable operation and preset operation at trailing edge

. Additiol
Counter input

Control signal
(Preset process)

(Enable process)

Count value

Preset value

n
Subtraction

[

WUME-FP7HSC-05
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5.3 Allocation of Reset, Preset and Enable Signals

5.3 Allocation of Reset, Preset and Enable Signals

5.3.1 Reset Input

The following four reset methods are available.

Reset elements  Output Y relay >

Input Z signal —>

\ 4

i OR
Comparison match reset—————» OR | Reset

Control 0 signal —>

AND

Effective condition Output Y relay
(Reset enable request)

A\ 4
A

B Type of reset signals

Reset condition

Reset .

Setting method

| t ON serees ON ON = ON

elemen o3 | ot | o d L | e T
Output Y Activates the reset request signal by a user A
relay program.
Input Z Allocates the Z-phase input signal to any reset A A A A
signal operation using the configuration menu.

Allocates the control 0 signal to either operation

using the configuration menu.
Control 0 Positive logic enable operation and reset A A
signal operation at rising edge

Negative logic enable operation and reset

operation at trailing edge
Compariso | Allocates the comparison match flag operation
n match to "Reset execution" using the configuration A A
flag menu.
B |/O Allocation
Signal name el e CHO CH1 CH2 CH3

condition

Reset request ON edge Y102 Y112 Y122 Y132
Reset enable request Level Y104 Y114 Y124 Y134
Input Z signal monitor - X10A X12A X14A X16A
Control 0 signal monitor - X10B X12B X14B X16B
Comparison match flag - X110-X11F | X130-X13F | X150-X15F | X170-X17F

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.
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5.3 Allocation of Reset, Preset and Enable Signals

i Info. )
e For using the Z-phase signal, control signal or comparison match flag as reset signals, turn on
the reset enable request signal using user programs.

5.3.2 Preset Input

The following three preset methods are available.

B Type of reset signals

Preset condition

Preset Setting method |
element

ON ON ON = ON
o3 | ot | oL | oree LT

Output Y Activates the preset request signal by a user

A
relay program.
Input Z Allocates the Z-phase input signal to any preset
h . f ! : A A A A
signal operation using the configuration menu.

Allocates the control 0 signal to either operation
using the configuration menu.

Control 0 Positive logic enable operation and preset A A
signal operation at rising edge

Negative logic enable operation and preset
operation at trailing edge

B |/O Allocation

Signal name Enabled | cHo CH1 CH2 CH3
Preset request ON edge Y103 Y113 Y123 Y133
Input Z signal monitor - X10A X12A X14A X16A
Control 0 signal monitor - X10B X12B X14B X16B

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O

numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

B Setting of preset values

i Default | ... - .
memory Name - Setting range and description Unit
No. (Hex)

UM 00062

UM 00063

UM 00132 Set preset values.

UM 00133 | preset value | 0 ge}:tgrllglzrsglg:ﬁ)-z,147,483,648 (8000 0000H) to 2,147,483,647 Pulse
UM 00202 Signed 32-bit integer

UM 00203

UM 002D2
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5.3 Allocation of Reset, Preset and Enable Signals

Unit

memory Name e;‘:’:lt Setting range and description Unit
No. (Hex)

UM 002D3

g1 Info. )

e Preset values are set in unit memories (UM) using the configuration menu or user programs.

5.3.3 Enable Input

The following enable input methods are available.

B Type of enable signals

Enable condition

Enable
operation Setting method
element Bl I B B
Output Y relay | Activates the enable request signal by a user program. A
Allocates the control 0 signal to either operation using the
configuration menu.
Positive logic enable operation
Control 0 Negative logic enable operation
. " . . . . A A
signal Positive logic enable operation and reset operation at rising edge
Negative logic enable operation and reset operation at trailing edge
Positive logic enable operation and preset operation at rising edge
Negative logic enable operation and preset operation at trailing edge
Allocates the control 1 signal to either operation using the
Control 1 configuration menu.
. " . . A A
signal Positive logic enable operation
Negative logic enable operation
H |/O Allocation
. Enabled
Signal name —, CHO CH1 CH2 CH3
Enable request Level Y101 Y111 Y121 Y131
Control 0 signal monitor - X10B X12B X14B X16B
Control 1 signal monitor - X10C X12C X14C X16C

(

Note 1)

The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O

numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

g1 Info. )

e The enable input works as a level signal.

5-14
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5.4 Reading Count Value and Changing Current Value

5.4 Reading Count Value and Changing Current Value

5.4.1 Areas Related to Count Value

B Monitor area related to count values

Unit memory Default . o .
No. (Hex) Name . Setting range and description Unit
UM 003A0
UM 003A1
UM 003B0 Current count value of counter
UMO03B1 | Count value 0 Setting range: -2,147,483,648 (8000 0000H) to | p,1c6
UM 003C0 Current value 2,147,483,647 (7TFFF FFFFH)
UM 003C1 Signed 32-bit integer
UM 003D0
UM 003D1
B Configuration area related to count value
Unit memory Default - ] .
No. (Hex) Name value Setting range and description Unit
UM 00060
UM 00061
UM 00130 Set the default value used when the power turns
UM 00131 Default value on.

(when power 0 Setting range: -2,147,483,648 (8000 0000H) to Pulse
UM 00200 | tyrns on) 2,147,483,647 (TFFF FFFFH)
UM 00201 Signed 32-bit integer
UM 002D0
UM 002D1
UM 00062
UM 00063
UM 00132 Set the preset value for using the preset count
UM 00133 function.

Preset value 0 Setting range: -2,147,483,648 (8000 0000H) to Pulse
UM 00202 2,147,483,647 (TFFF FFFFH)
UM 00203 Signed 32-bit integer
UM 002D2
UM 002D3
UM 00064
UM 00065
UM 00134 Set the changed value to change the current value

f counter.

UM 00135 ©

g#;;e'g d"f/"a‘fﬁe 0 Setting range: -2,147,483,648 (8000 0000H) to Pulse
UM 00204 9 2,147,483,647 (TFFF FFFFH)
UM 00205 Signed 32-bit integer
UM 002D4
UM 002D5
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5.4 Reading Count Value and Changing Current Value

5.4.2 Reading Count Value

e The count value (current value) can be read from the monitor area.

Example) Program to change the current value of CHO of the high-speed counter
unit

RO
F DF ) [ MV.SL  [S1:UM003A0] DT100

5.4.3 Count Value When Power Turns On

e The count value when the power turns on can be set to any value as necessary. Set the
default value (when the power turns on) using the configuration menu of tool software
FPWIN GR7 or user programs.

e The default for the count value when the power turns on is "0".

5.4.4 Changing Count Current Value

e The count current value can be set to any value as necessary.

e Set a value in the current value changed value area using the user program and turn on the
current value change request signal.

Example) Program to change the current value of CHO of the high-speed counter
unit to 1000000

R

0
—~ DF ——{ Mv.SL [ K1000000 [S1:UM00064

Current value
change request|

B Allocation of I/O Numbers

. Enabled
Signal name condition CHoO CH1 CH2 CH3
Current value change request ON edge Y105 Y115 Y125 Y135

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.
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5.4 Reading Count Value and Changing Current Value

i Info. )
e The current value of the count value can be changed by writing an arbitrary value in the

configuration area and turning on the current value change request signal. Values cannot be
written in the monitor area directly.
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5.5 Input Time Constant Setting Function

5.5 Input Time Constant Setting Function

5.5.1 Input Time Constant

e Time constants can be set as noise filters for input signals (phases A, B and Z) and control

signals.

e When selecting "No input time constant", input signals are processed without the time

constant filter.

B Count function

(Settable for each channel)

Setting item

Settings

Default value

input time constant

Input A signal/Input B signal

Input Z signal input time
constant

us (10 kHz)

No input time constant/ 0.1 us (2 MHz) / 0.2 us (1 MHz) /
0.5 us (500 kHz) / 1.0 us (250 kHz) / 2.0 us (100 kHz) / 10.0

2.0 us (100 kHz)

Control signal input time
constant

No input time constant /2 us /5 us /10 us /20 us / 50 us /
100 us /500 us /1.0 ms /2.0 ms /5.0 ms/10.0 ms

2.0 ms

B Example of settings by FPWIN GR7

[

1 ' High-speed Counter Unit Setting

[T
CH1
CH2
CH3

Setting item

Default value
Preset value
e e

Tnput & signal/Tnput B sienal input time constant
Input Z zignal input time constant

Control signal input time constant

Select measurement function
Pulze number per rotation

Set averange number of frequency measurement ..
Set average number of rotation speed measurem..

Select comparizon function
Select comparizon input
Set number of comparizon data

External output 0 zienal setting

Setting description
i

i

2 Dus (100kHz)

2 Dus (100kHz)
20ms

Mot use measurement function
1

Mo averaging

Mo averaging

Mot usze.
Count value

16

Mot output

m

OK

] ’ Cancel

5-18
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6.1 Overview of Measurement Function

6.1 Overview of Measurement Function

6.1.1 Types of measurement function

B Measurement function

e The measurement function is to measure the changes in the count values of the high-speed
counter and to output them as frequencies or number of rotations.

e Measuring results are stored in unit memories (UM). They can be read by user programs if

necessary.

B  Types of measurement function

Type Operation image Feature
giTe Measures the time in which the count value changes,

Frequency pa;\':sen and calculates the frequency.

measurem > Frequency (Hz) = 1/Time between pulses (s)

ent function When there is no change in the count value for one
second, the result is 0 Hz.
Calculates a rotation speed (rpm) from the time interval
of the change in the counter and the specified pulse
number per rotation, and stores the measuring result
after averaging in the unit memory (UM).

Time Any number can be set for the number of averaging.

Rotation between Measures the time interval of the change in the counter,

f\i)::sdurem p:'_sff and calculates the rotation speed (rpm).

ent A P Rotation speed (rpm) = 60/(Time between pulses x

function JMMWL Number of pulses per rotation)
The rotation speed measurement A function can be used
for the case such as the interval of the change in the
counter is large (low-speed pulse).
When there is no change in the count value for one
second or more, the result is 0 rpm.
Automatically calculates a rotation speed (rpm) from the
time interval of the change in the counter and the
specified pulse number per rotation, and stores the
measuring result after averaging in the unit memory.
; Any number can be set for the number of averaging.
Rotation Time taken for one rotation y . X . ging
speed (Pulse number per rotation) Measures the time which counts the spemflefj pulse
measurem . : number per rotation, and calculates the rotation speed
ent B ! ! per rotation (rpm).
function LU LT Rotation speed (rpm) = 60/(Time taken for one rotation)
The rotation speed measurement B function can be used
for the case such as the time interval of the change in the
counter is not even. However, when it takes for one
second or more for one rotation, the result is 0 rpm.

gl Info. )

e \When the measurement function has been selected in the configuration area, the measuring
operation starts once the operation ready done flag turns on.

6-2
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6.1 Overview of Measurement Function

6.1.2 Configuration

For using the measurement function, set the following items using the configuration menu of
tool software FPWIN GR?7 or user programs.

B Setting area

e Defaul
memory Name t value Setting range and description Unit
No. (Hex)
HO: Not use measurement function
UM 00070 H1: Frequency measurement
UM 00140 Meas.urement ) HO H2: Frequency measurement and rotation speed _
UM 00210 | function selection measurement A
UM 002EQ0 H3: Frequency measurement and rotation speed
measurement B
UM 00071
UM 00072
UM 00141
Set the pulse number for one rotation of the encoder.
UM 00142 | pyjse number per . pu Y I
; u1 Setting range: 1 to 1,048,575 (The values out of the Pulse
UM 00211 | rotation ) . !
setting range are invalid.)
UM 00212
UM 002E1
UM 002E2
Set the number of averaging of frequency measurement
UM 00073 | get average number values ! veraging Rl .
UM 00143 f fi ’
o7 frequency HO  |HO: No averaging, H1: 2 times, H2: 4 times, H3: 8 Times
UM 00213 | measurement times
rocesses
UM 002E3 | P H4: 16 times, H5: 32 times, H6: 64 times, H7: 128 times
Set the number of averaging of rotation speed
UM 00074 " set average number measurerl:”lent value\s/ 9 on sp
UM 00144 | of rotation speed ) L ) )
HO HO: No averaging, H1: 2 times, H2: 4 times, H3: 8 Times
UM 00214 | measurement times
rocesses
UM 00284 | P H4: 16 times, H5: 32 times, H6: 64 times, H7: 128 times
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
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6.1 Overview of Measurement Function

B Example of settings by FPWIN GR7

-
i | High-speed Counter Unit Setting

[

[T | setting item

cH2 = )
CH3 Select measursment furction

Pulze number per rotation

=]
Select comparison function
Select comparison input

=

Set number of comparizon data

External output 0 signal setting

Qutput hold setting of external output 0 signal
OM timing delay of external autput 0 sienal (ms)
OM hald time of external output 0 sienal (ms)
External output 1 signal setting

Qutput hold setting of external output 1 sienal
OM timing delay of external autput 1 sienal {ms)

Set averange number of frequency measursment processes 2 times
Set average number of rotation speed measurement processes 4 times

Setting description

-
Frequency measurement and rotation speed measurement AE
1000

Nat uss.
Count value ‘

(]

Mot output

Nat hald

0

0

Mot output

Mot hald

0 -

6.1.3 Reading Measuring Results

Measuring results are stored in the following area.

B Read area

Unit
memory Name
No. (Hex)

Defaul
t value

Setting range and description

Unit

UM 003A8
UM 003A9

UM 003B8

UM 003B9 | Frequency
measurement value
UM 003C8

(After averaging)
UM 003C9

UM 003D8
UM 003D9

HO

Frequency measurement value after averaging procedure
Range: 0 to 20,000,000
Signed 32-bit integer

Hz

UM 003AA
UM 003AB

UM 003BA

UM 003BB | Rotation speed
measurement value

(After averaging)

UM 003CA
UM 003CB

UM 003DA
UM 003DB

HO

Rotation speed measurement value after averaging
procedure

Range: -1,200,000,000 to +1,200,000,000
Signed 32-bit integer

nm

(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
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6.1 Overview of Measurement Function

6.1.4 Sample Program

e |t can be read at any time.
e The values stored in unit memories can be monitored by the device monitor function of
programming tool FPWIN GR?7.

B Read program

Example) Program to read the frequency measurement value and the rotation speed
measurement value for CHO of the high-speed counter unit installed in the slot

number 1

RO
I DF ) [TMV.SL [S1:UM003A8] _DT100
Frequency
measurement value

L—— 1 MV.SL [S1:UM003AA] DT200

Rotation speed
measurement value
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7.1 Overview of Comparison Function

7.1 Overview of Comparison Function

7.1.1 Types of Comparison Function

B Comparison function

e Compares the current value of the high-speed counter with a specified target value, and
reflects the matched value in the comparison match flag.

e There are two methods, which are the target value match comparison and the band

comparison.

e Comparison results can be output to external devices from the unit.

B Comparison match function specifications

Items

Description

No. of
comparison data

Max. 16 data per channel. (Comparison data 0 to Comparison data 15)

Max. 16 points per channel. (Comparison match 0 flag to Comparison match F flag)

gc;r:;ﬁa}lr':;n Read as input relays (X) by user programs.

Multiple comparison match flags can be set for single comparison data.

Target value match comparison

Sets or resets the comparison match flag when the elapsed value matches the target value.
Comparison
method Band comparison

Turns on or off the comparison match flag when the elapsed value is in the range of
specified lower and upper limits.

External Output

Max. 2 points per channel
The comparison match 0 flag can be allocated to the external output 0 terminal of the unit.
The comparison match 1 flag can be allocated to the external output 1 terminal of the unit.

The following settings are available only when the band comparison function is used.
ON delay timing: 0 to 1,000 ms
ON hold time: 0 to 1,000 ms

Forced Output Function

The outputs of external output 0 terminal and external output 1 terminal can be controlled on
the ladder monitor or device monitor of tool software.

B |/O Allocation

Signal name

CHO CH1 CH2 CH3

Comparison match flag X110-X11F | X130-X13F | X150-X15F | X170-X17F

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

7-2

WUME-FP7HSC-05



7.1 Overview of Comparison Function

g1 Info. )

e Only the comparison match 0 flag or comparison match 1 flag can be set as the external output
of the high-speed counter unit.

e The default for the external output 0 and 1 settings is "Not used". Change the settings in the
configuration menu as necessary.

e There is no need to arrange comparison data in ascending or descending order.

7.1.2 Target Value Match Comparison and Band Comparison

e The main difference is as below.
e The comparison methods can be selected for each channel.

B Main difference in characteristics

Items Target value match comparison Band comparison
Setting .Of . . . . Comparison value data is specified with
comparison Comparison value data is specified as points. s
value data upper and lower limits.
The operation when reaching the target value
is selected from the following four patterns.
Sets when the values are matched at the
Setting when time of addition. )
comparison Resets when the values are matched at the Spemfy_ON or OFhFﬂfor thﬁ Staf of the
time of addition. comparison matc' flag when the current
value data value is in a specified band.
matches Sets when the values are matched at the

time of subtraction.

Resets when the values are matched at the
time of subtraction.

Operation when
comparison

value data
matches

The operations when the value reaches the
same comparison data may differ between
the cases of addition and subtraction.

The same operation is performed for the
same comparison data in the cases of both
addition and subtraction.

Time setting of
external output
signal

The settings listed on the right are not
available.

ON delay timing: 0 to 1,000 ms
ON hold time: 0 to 1,000 ms

The ON delay timing and ON hold time can
be specified in combination.

WUME-FP7HSC-05
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7.2 Operation of Target Value Match Function

7.2 Operation of Target Value Match Function

7.2.1 Examples of Linear counter Settings

B Example of comparison match flag operation when counting up.

Operates according to the settings of addition set pattern and addition reset pattern when the
current value matches the comparison data.

Lower limit 0

! |

Count-up courltvalue

Upper limit

Comparison Comparison ComparisonComparscrComparison ComparisonCompsarison  Compseris
deta 0 data 1 deta 2 data 2 data 4 deta § data & deta7

Comparison
match O flag
Comparison -
match 1 flag
Comparison
match 2 flag
Comparison
match 3 flag

B,000i 5,000 4,000 -2,000f <2000 +4,0007  +5,000 +8,000 i

B Example of comparison match flag operation when counting down.

Operates according to the settings of subtraction set pattern and addition reset pattern when
the current value matches the comparison data.

Upper limit 0 Lower limit

| | |
i
Count-down count value >

i ComparisonComparison  Comparison Comparison Comparison Comparison Comparison =~ Comparison

|
I
: data 7 data 6 data 5 data 4 data 3 data 2 data 1 data 0
!
Ry | —
Comparison ! i
matcl 1_flag | ;
rronch 3 1ag ; ’—;
el —
#8,000  +6,000 +4,0000 +2,000  -2,000 4,000  -6,000 8,000 |
B Examples of output pattern settings
Comparis Compariso | Compariso | Compariso | Compariso
o dgta Target value | Output pattern nmatch 0 |n match 1 n match2 |n match 3
flag flag flag flag
Addition set pattern
Addition reset pattern
0 -8000
Subtraction set pattern
Subtraction reset pattern o o o
Addition set pattern o
1 -6000 "
Addition reset pattern

7-4
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7.2 Operation of Target Value Match Function

Comparis
on data

Target value

Output pattern

Compariso
n match 0
flag

Compariso
n match 1
flag

Compariso
n match 2
flag

Compariso
n match 3
flag

Subtraction set pattern

Subtraction reset pattern

-4000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

-2000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

+2000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

+4000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

+6000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

+8000

Addition set pattern

Addition reset pattern

Subtraction set pattern

Subtraction reset pattern

il Info. )
e The operation of comparison match flag when the count value reaches the target value can be

changed depending on the cases of addition and subtraction.

e |f the contents of comparison data 0 to 15 are overlapped and the specified reset conditions are
different, the priority of data is in the following order.

(High)0>1>2>3>4>5>6>7>8>9>10> 11> 12> 13> 14 > 15 (Low)
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7.2 Operation of Target Value Match Function

7.2.2 Examples of Ring Counter Settings

B Comparison match flag operation when counting up

Operates according to the settings of addition set pattern and addition reset pattern when the
current value matches the comparison data.

Lower limit

LOV‘Te' limit (Upper limit + 1)
w i
! ComparisorComparison ComparisorComparisorComparisonComparisorComparisonComparisoriComparisorComparison

! data0 data 1 data 2 data 3 data 4 data 5 data 6 data7 : data 0 data 1

Comparison
match 0 flag
Comparison
match 1 flag
Comparison
match 2 flag
Comparison
match 3 flag

0 : 500

500

+1,250 +2,500; +3,750; +5,000 +6,250; +7,500 +8,750, +1,250

B Comparison match flag operation when counting down

Operates according to the settings of subtraction set pattern and addition
the current value matches the comparison data.

reset pattern when

Lower limit Lower limit

: Upper limit |

|
: ComparisonComparisonComparisorComparisonComparisonComparison ComparisonComparison Comparison
i data7 data 6 data 5 data 4 data 3 data 2 data 1 : data 0 data7
|

Comparison !
match O flag |
Comﬁarison !
match 1flag [
Cortn azriﬁon : !
matc! ag [
Comparison 1 +10,000
match 3 flag : |

0! ! 48750

il Info. )
e For the ring counter, comparison data is set for the area including the upper and lower limits in
which the count value is rolled over, and set patterns can be set.

+7,500, +6,250, +5,0000 +3,750i +2,500i +1,250 500/ +8,750

B Examples of output pattern settings

Comparis | Target Compariso | Compariso | Compariso | Compariso
& dgta vaISe Output pattern n match 0 | n match 1 nmatch2 |n match3
flag flag flag flag
Addition set pattern o
Addition reset pattern o
0 +500
Subtraction set pattern
Subtraction reset pattern o o o
Addition set pattern o
Addition reset pattern o o
1 +1250
Subtraction set pattern
Subtraction reset pattern
2 +2500 Addition set pattern o
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7.2 Operation of Target Value Match Function

Comparis
on data

Target
value

Output pattern

Compariso
n match 0
flag

Compariso
n match 1
flag

Compariso
n match 2
flag

Compariso
n match 3
flag

Addition reset pattern

Subtraction set pattern o o

Subtraction reset pattern

Addition set pattern o

Addition reset pattern o
3 +3750

Subtraction set pattern

Subtraction reset pattern o

Addition set pattern

Addition reset pattern o
4 +5000

Subtraction set pattern o o

Subtraction reset pattern o o

Addition set pattern o

Addition reset pattern
5 +6250

Subtraction set pattern

Subtraction reset pattern o

Addition set pattern o o

Addition reset pattern o
6 +7500

Subtraction set pattern o o

Subtraction reset pattern

Addition set pattern

Addition reset pattern o

7 +8750
Subtraction set pattern o

Subtraction reset pattern

il Info. )
e The operation of comparison match flag when the count value reaches the target value can be

changed depending on the cases of addition and subtraction.

e If the contents of comparison data 0 to 15 are overlapped and the specified reset conditions are
different, the priority of data is in the following order.

(High)0>1>2>3>4>5>6>7>8>9>10> 11> 12> 13 > 14 > 15 (Low)

7.2.3 Configuration of Target Value Match Comparison

B Overview of setting items

e For each comparison data, specify whether to set or reset each flag when the current value
matches the target value.

e Multiple comparison match flags can be set for one comparison data.
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7.2 Operation of Target Value Match Function

e Different flag operations can be set depending on the count direction when the values are
matched (at the time of addition or subtraction).

Setting for Target value match comparison

Comparison data 0

Addition set pattern 0 E

Addition reset pattern 0
[ Comparison data 0 ]—> P

Subtraction set pattern 0

Subtraction reset pattem 0

'

Comparison data 15

Addition set pattern 15

- ) Addition reset pattern 15
[ Comparison data 15 J

" Subtraction set pattern 15

Subtraction reset pattem 15

B Example of settings by FPWIN GR7

=

Comparison match 0 flag
to
Comparison match F flag

J

[

#  High-speed Counter Unit Setting

[T | setting item

CH1

CH2 = B .
CH3 Select comparizon function

Select comparizon input
Set number of comparizon data
=]
Target value
=]
Addition eet pattern 0

Addition eet pattern 2
Addition et pattern 3
Addition zet pattern 4
Addition et pattern b
Addition zet pattern
Addition et pattern 7
Addition et pattern 8
Addition zet pattern 9

Setting description

Tareget value match comparizon

Count value

7

500

Mo change

Set output.

Mo change
Mo change
Mo change
Mo change
Mo change
Mo change
Mo change
Mo change

OK

Cancel

<

B Pattern of storage in unit memories (UM)

e Set data is stored in 8-word blocks of corresponding unit memories in the following format.
e \When using user programs, set data in corresponding unit memory numbers.
Example 1) For the comparison data 0 of CHO, it is allocated to UM00080 to UM00087.
Example 2) For the comparison data 1 of CHO, it is allocated to UM00088 to UMOOOSF.
e The bit numbers 0 to 15 in the areas of +2 to +5 in the figure below correspond to the

comparison match 0 flag to F flag.
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7.2 Operation of Target Value Match Function

0 Low words of target value

+1

High words of target value

*2 11514 13 1211 10

9 8/7 6

Target values

+3 1514 13 12|11 10

9 8|7

o

Subtraction reset pattern

+4 [1514.13 12|11 10

9 8|7

(2]

Addition reset pattern

+5 [15'14 13 12|11 10

9 8/7 6

+6

Not used

+7

Not used

Subtraction set pattern

Subtraction reset pattern

g1 Info. )

Reserved for system

1: Set output, 0: No change
1: Reset output, 0: No change
1: Set output, 0: No change

1: Reset output, 0: No change

e For details of unit memory (UM) numbers, refer to "11.4 Unit Memory Detailed Specifications".
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7.3 Operation of Band Comparison Function

7.3 Operation of Band Comparison Function

7.3.1 Examples of Linear counter Settings

B Operation of band comparison match flag

Comy
mat

Lower limit

rison
O flag

Comparison

mat!

1flag

Comparison

mat

2flag

Comparison
match 3 flag

B  Examples of output pattern settings

Comparisondatal

o]

Count value

Comparisondata 1

Comparsondata2

e

Upper limit
I

I
18,000

|

|

|

| C.Gmpalis-mdataﬁ-
i +

i

I

I

- :

Band comparison
Comp | value Compariso | Compariso | Compariso | Compariso
arison Output pattern | n match 0 n match 1 n match 2 n match 3
data |Lower Upper flag flag flag flag
limit limit
0 -8000 -6000 Set pattern ON OFF ON ON
1 -4000 -2000 Set pattern OFF ON OFF ON
2 +2000 +4000 Set pattern OFF OFF ON ON
3 -8000 -4000 Set pattern OFF OFF ON OFF
4 +4000 +8000 Set pattern ON OFF OFF ON

gl Info. )
e The output is off in the areas of the bands in which comparison data is not set.

e Multiple comparison data can be set for the same band.

e |f the contents of comparison data 0 to 15 are overlapped and the specified reset conditions are
different, the priority of data is in the following order.

(High)0>1>2>3>4>5>6>7>8>9>10>11>12> 13> 14 > 15 (Low)
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7.3 Operation of Band Comparison Function

7.3.2 Examples of Ring Counter Settings

B  Operation of band comparison match flag

Comparison data 4

Comparison data 2

Comparison data

0

L Lower limit
Low‘er limit Comparison data 2 \ (Upper limit + 1)
: i J Comparison
I CQmpaﬁson dat?O Comparison data 1 Corpparison démS Cofnparisjon data 4 dat:i
i >
i | | | | : |
%c;r'ré aoriﬁgg i _ - : -
conpersen fr——— '
Compyson e T
Comparison | — | !
match 3 flag | I I o
0 : 500/ +1,250| +2,500/ +3,750 +5,000/ +6,250 +7,500  +8,750 500/ +1,250
B Examples of output pattern settings
Band comparison
Comp |value Compariso | Compariso | Compariso | Compariso
arison Output pattern | n match 0 n match 1 n match 2 n match 3
data | Lower Upper flag flag flag flag
limit limit
0 +1250 2500 Set pattern ON OFF OFF OFF
1 +3750 +5000 Set pattern OFF ON OFF ON
2 +3750 +7500 Set pattern OFF OFF OFF ON
3 +6250 +7500 Set pattern ON ON ON ON
4 +8750 +500 Set pattern OFF OFF ON OFF

gl Info. )
e For the ring counter, comparison data is set for the area including the upper and lower limits in
which the count value is rolled over, and set patterns can be set.
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7.3 Operation of Band Comparison Function

7.3.3 Configuration of Band Comparison

B Overview of setting items

e When the current value exists between the lower and upper limits of each comparison data,
the ON or OFF state of each flag is set for each comparison data.

e Multiple comparison match flags can be set for one comparison data.
e Multiple comparison data can be set for the same band.

Setting for Band comparison

Comparison data 0

Upper limit
PP — > Set pattern l\
Lower limit

l \ @ Comparison match 0 flag
1
Comparison data 15 ) / Comparison match F flag

limit
Upper limi > Set pattern |’

Lower limit

B Example of settings by FPWIN GR7

.- "
#  High-speed Counter Unit Setting ﬁ
cho ] Setting item Setting description
CH1
cH2 g 3
CH3 Select comparizon function Band comparison
Select comparizon input Count value
Set number of comparison data [
=
Lower limit 1250
Upper limit 2500 =
=

Set pattern 0 ON [=]
Set pattern 1 OFF

Set pattern 2 OFF

Set pattern 3 OFF

Set pattern 4 OFF

Set pattern b OFF

Set pattern 6 OFF

Set pattern 7 OFF

Set pattern 8 OFF E

oK ] [ Cancel

<

B Pattern of storage in unit memories (UM)

e Set data is stored in 8-word blocks of corresponding unit memories in the following format.
e \When using user programs, set data in corresponding unit memory numbers.
Example 1) For the comparison data 0 of CHO, it is allocated to UM00080 to UM00087.
Example 2) For the comparison data 1 of CHO, it is allocated to UM00088 to UMOOOS8F.

e The bit numbers 0 to 15 in the area of +4 in the figure below correspond to the comparison
match 0O flag to F flag.
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7.3 Operation of Band Comparison Function

151413121110 9 8 7 6 54 3 2 1 0

0 Lower limit Low words L
Lower limit
+1 Lower limit High words
+2 Upper limit Low words
Upper limit
+3 Upper limit High words
+4 15141312’11 10 9 8‘ 765 4’ 3210 Set pattern 1:ON, 0:OFF
+5 Not used
+6 Not used Reserved for system
+7 Not used

&1 Info. )

e For details of unit memory (UM) numbers, refer to "11.4 Unit Memory Detailed Specifications".
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7.4 External Output

7.4 External Output

7.4.1 Overview of External Output Function

B External output function

e The result of comparison is reflected in 16 flags (comparison match 0 flag to comparison
match F flag), and the two of them (comparison match 0 flag and comparison match 1 flag)
can be retrieved as external outputs by being allocated to the external output terminals of the

unit.

e The configuration menu of FPWIN GR?7 or the corresponding unit memories (UM) are used
for the allocation.

B Example of settings by FPWIN GR7

=

Gapture (I zetting
Gapture 1 zetting
Sampline capture function operation setting One operation

Sampling time (ms)

F ™
¥ ' High-speed Counter Unit Satting M
cho ] Setting item Setting description
CH1 —
cH2 8 [=
CH3 External output 0 zignal settine Output |z|

Output hold setting of external output [ sienal Mot hold
OM timing delay of external output 0 signal (.. 0
OM hold time of external output 0 zignal {ms) 0
External output 1 zignal setting
Output hold setting of external output 1 zignal Mot hold
QM timing delay of external output 1 signal (.. 0
OM hold time of external output 1 zignal {mz) 0

Mot output

Mot uze capture 0 function
Mot uze capture 1 function

1

[ OK ] [ Cancel

e

B Setting items and corresponding unit memory numbers

Unit Default - ] .
memory Name - Setting range and description Unit
No. (Hex)
UM 00100 Set whether or not to output the comparison
UM 001D0 | External output O signal Ho match O flag to the external output O signal. )
UM 002A0 | setting HO: Not output
UM 00370 H1: Output
UM 00101 Set whether or not to hold the output signal in
UM 001D1 | External output O signal Ho the program mode when an error occurs. )
UM 002A1 | output hold setting HO: Not hold
UM 00371 H1: Hold
UM 00102 | External output O signal 0 Set the ON timing delay of external output 0 ms
UM 001D2 | ON timing delay signal.
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7.4 External Output

Ll Default
memory Name Setting range and description Unit
No. (Hex) e
UM 002A2 (Available when band . .
comparison function is Sett_mg range: 0 tc_> 1,0_00 (The values out of the
UM 00372 setting range are invalid.)
used)
UM 00103 | External output 0 signal
UM 001D3 ON hold time Set the ON hold time of external output 0 signal.
UM 002A3 (Available when band 0 Setting range: 0 to 1,000 (The values out of the | Ms
comparison function is setting range are invalid.)
UM 00373 | used)
UM 00104 Set whether or not to output the comparison
UM 001D4 | External output 1 signal HO match 1 flag to the external output 1 signal. )
UM 002A4 | setting HO: Not output
UM 00374 H1: Output
UM 00105 Set whether or not to hold the output signal in
UM 001D5 | External output 1 signal Ho the program mode when an error occurs.
UM 002A5 | output hold setting HO: Not hold B
UM 00375 H1: Hold
UM 00106 (E)ﬁetirrr:]ail:]métg;t 1 signal Set the ON timing delay of external output 1
UM 001D6 Iming detay 0 signal. -
UM 002a6 | (Available when band Setting range: 0 to 1,000 (The values out of the
comparison function is i invalid
UM 00376 | ysed) setting range are invalid.)
UM 00107 | External output 1 signal
UM 001D7 ON hold time Set the ON hold time of external output 1 signal.
UM 002A7 (Available when band 0 Setting range: 0 to 1,000 (The values out of the | MS
comparison function is setting range are invalid.)
UM 00377 used)
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.

7.4.2 Output Pattern Setting (Only for Band Comparison)

When using the band comparison function, the ON timing delay time or ON hold time can be set
for output signals.

B Operational difference between settings

O.N el O Ll Timing chart of comparison match flag and external output
time delay

Comparison ON”

match 0 flag OFFJ- I_I 1

Input rel H :
0 0 (npureaz)._._._i._._._.;_.;_ .............

External output
0 signal
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7.4 External Output

ON hold ON timing e .
A Timing chart of comparison match flag and external output
time delay 9 P 9 p
ON ~
Comparison _I
match 0 flag OFF— —
(Input relay) H I
0 1to 1,000 P
ms ON ™
External output
0 signal OFF _» e —
ON timing ON timing ON timing
delay delay delay
Comparison ON”
match 0 flag
(Input relay) OFF ™ H H
1t01,000 O ______________ ________
ms External output ON"'—l —| ,—I_
0 signal _|
OFF — » — —
ON hold time ON hold time  ON hold time
Comparison
match 0 flag
(Input relay)
1to 1,000 1to 1,000 Extornal output
utpu
ms ms 0 signal _| | | |
OFF 5 >—> >——
ON timing delay ~ ON hold time

7.4.3 Forced Output Function

e The outputs of external output 0 terminal and external output 1 terminal can be controlled on
the ladder monitor or device monitor of tool software FPWIN GR7. They can be also turned
on or off by user programs.

e |t can be used for the confirmation of wirings.

B |/O Allocation of external output terminals

Signal name Enabled | cHo CH1 CH2 CH3

External output O forced ON Level X109 Y119 Y129 Y139
External output 0 forced OFF Level Y10A Y11A Y12A Y13A
External output 1 forced ON Level Y10B Y11B Y12B Y13B
External output 1 forced OFF Level Y10C Y11C Y12C Y13C

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.
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7.4 External Output

il Info. )
e The above forced output function is a function of the high-speed counter unit. The forced 1/0
function of programming tool FPWIN GR?7 is not used.
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8.1 Overview of Functions

8.1 Overview of Functions

8.1.1 Types of Capture Function

B Capture function

e Stores the count value at the time an external input signal changes into the unit memory
(capture register) of the high-speed counter unit.

Capture enable  ON
request

(Turned On in OFF.
user program)

Capture trigger ~ ON =~ )
(External input T v
signal) OFF
0 12345678910 12 14 16 18 20 22 24
Count value
Capture register XXXXX X 9

B Sampling capture function
e Stores the count values during a specified sampling time form the time an external input
signal changes into the unit memory (capture register) of the high-speed counter unit.

e The count values for the sampling time can be monitored by reading the difference value
register.

(External input
signal) OFF

ON

Capture trigger ON L

Sampling

capture_ OFF

processing < > < >
Sampling time Sampling time

12i34 5678910 12 14 16 18 20 22 24 26 28 30 32
Count value
Capture 1 register XXXXX 2 9 18 25

X X " X

Capture 0 register XXX XXXXX 2 9 18

Qaptu re register XXXXX XXXXX 7 9 7
difference value

8.1.2 Restrictions on Combinations

Available conditions vary by functions.
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8.1 Overview of Functions

B Comparison of functions

Items

Capture Function

Sampling capture function

Usable number of points

Max. 2 points

Max. 1 point

The capture function cannot be used when using the sampling capture function.

Used unit memory (UM)
areg(Note 1)

Individually usable; Capture 0 register: 1
point (2 words) Capture 1 register: 1
point (2 words)

Use Capture 0 register: 1 point (2
words)

Difference value register (Value of Capture 1 register - Value of Capture 0

register): 1 point (2 words)

Buffer function(Note 2)

Data in the capture registers are shifted to
executing the capture function.

For the capture 0 register, capture 1 register, difference value register (when
activating the capture 0) and difference value register (when activating the capture
1), each 60-point (120-word) area is secured.

the buffer area in sequence when

Capture function valid
condition(Note 2)

The capture function is valid while the
capture enable request signals (Y7, Y17,
Y27, Y37) is on using user programs.

The capture function is always valid.

Allocated in the configuration menu of tool

software.

Control signal
0

Used as a trigger for capture 0 or capture
1.

Used as a tirgger for both capure 0
and capture 1.

Control signal
1

Used as a trigger for capture 0 or capture

Not used

Capture

trigger(Note

1)
Capture
trigger signal
valid
condition

Activated when any of the following
conditions is met.

e Leading edge of control signal

e Trailing edge of control signal

It is possible to allocate one control
signal to different capture numbers as

the signals of leading edge and trailing
edge respectively.

Activated when any of the following
conditions is met.

e Control signal (Positive logic)
e Control signal (Negative logic)

e Capture enable request by user
programs (Y7, Y17, Y27, Y37)

Capture data memory area
clear(Note 3)

Capture 0 register and capture 1 register can be cleared individually using user

programs.

Buffer areas can be reset at the same time.

Capture done flag

It is automatically cleared at the time of /O refresh.

clear(Note 3) Capture 0 register and capture 1 register can be cleared individually using user
programs.
(Note 1)  Functions and capture trigger signals to be used are set in the configuration menu of tool software or

user programs.

(Note 2)
unit Ver.1.2.

(Note 3)

The buffer function and capture function valid conditions are available from the high-speed counter

The capture value clear request and capture done flag clear request signals are available from the

high-speed counter unit Ver.1.2. They can be set in user programs.

8.1.3 Configuration

e For using the capture function or sampling capture function, set the following items using the
configuration menu of tool software or user programs.
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8.1 Overview of Functions

e Set the signal allocated to the trigger signal for executing capturing and the number of

operations. For the sampling capture, also set the sampling time.

B Setting area

e Default
memory Name - Setting range and description Unit
No. (Hex)
Make the setting for the capture function or sampling
capture function.
HO: Not use capture 0 function
H1: Capture function at rising edge of control 0 signal
H2: Capture function at trailing edge of control 0 signal
UM 00110 H3: Capture function at rising edge of control 1 signal
UMOO1EO | Capture 0 HO H4: Capture function at trailing edge of control 1 signal )
UM 002B0 | setting H5: Control 0 signal positive logic sampling capture function
UM 00380 H6: Control 0 signal negative logic sampling capture
function
H7: Control 1 signal positive logic sampling capture function
H8: Control 1 signal negative logic sampling capture
function
H9: Output relay (Y relay) sampling capture function
Make the setting for the capture function or sampling
capture function.
HO: Not use capture 1 function
UM 00111 H1: Capture function at rising edge of control 0 signal
UMOO1E1 | Capture 1 HO H2: Capture function at trailing edge of control 0 signal )
UM 002B1 | setting H3: Capture function at rising edge of control 1 signal
UM 00381 H4: Capture function at trailing edge of control 1 signal
However, this setting area is invalid when the sampling
capture function (H5 to H9) is selected in the capture 0
setting.
UM 00112 Capture Make the setting for the capture function or sampling
UM 001E2 | function capture function.
; HO . ) -
UM 002B2 operation HO: One operation
UM 00382 | Setting H1: Continuous operation
UM 00113 Set the sampling time for using the sampling capture
UM 001E3 o function.
Sampling time | 1 ) ) ms
UM 002B3 Setting range: 1 to 65,535 (The values out of the setting
UM 00383 range are invalid.)
e Clears values stored in the capture registers and capture
register buffers.
e To clear the capture 0 register, turn off, on and off the bit
0 of the unit memory. To clear the capture 1 register, turn
UM 00114 off, on and off the bit 1 of the unit memory.
UM 001E4 | Capture Value e Clears the areas of capture 0 register, capture O register
HO buffer and register difference value buffer when -
UM 002B4 Clear Request . f
UM 00384 requesting the capture 0 by executing the clearance of

the capture 0O register.

e Clears the areas of capture 1 register, capture 1 register
buffer and register difference value buffer when
requesting the capture 1 by executing the clearance of
the capture 1 register.

8-4
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8.1 Overview of Functions

Unit
memory Name DL

- Setting range and description Unit
No. (Hex)

bit no. 15 4 10
LT
Capture 1 register clear request (bit 1)
Capture 0 register clear request (bit 0)

0: Not request clearance
1: Request clearance

e The capture done flag is automatically reset at the time
of I/0 refresh at the default setting.

e |tis used to reset the capture 0 done flag and capture 1
done flag using user programs.

e To reset the capture 0 done flag, write H11 and then

H10. To reset the capture 1 done flag, write H12 and
UM 00115 Capture done then H10. P 9

UM 001E5  |flag clear HO )
UM 002B5 request (Edge bit no. 15 4 10

UMo0o3ss | YPe) CI=FEEEREEEAL LT
Capture done flag clear request

0: Automatic clear (I/O refresh)
1: Manual clear (Clear by bit 0 and bit 1)

Capture 1 done flag clear request (bit 1)
Capture 0 done flag clear request (bit 0)
0: Not request clearance

1: Request clearance

(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
(Note 2) The capture value clear request and capture done flag clear request signals are available from the
high-speed counter unit Ver.1.2. They can be set in user programs.

(Note 3) Even if the capture value clear request is executed, the number of completed capture operations in the
buffer area will not be cleared. The number of completed capture operations will be cleared when the
capture enable request (Y7) or the sampling capture function is activated.
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8.2 Operations of Capture Function

8.2 Operations of Capture Function

8.2.1 One operation

e Capturing is executed when the first capture trigger condition (control signal) is met while the

capture function is enabled by the capture enable request signal (Y7).

e The operation changes as follows according to the settings (leading and trailing edges) of the

valid control signal.

B When "Leading edge" is set as the capture trigger condition

Capture enable

ON
7) OFFJ

Capture trigger
(Control signal)

[ |

Count value
UMO03A0-UMO03A1

L L
[Pt L

Capture 0 register X
UMO003A2-UM003A3 0 6

Capture 0 done flag

ON ..................... H
4 OFF ﬂ

=

B When "Trailing edge” is set as the capture trigger condition

Capture enable

ON
(¥7) OFF J

Capture trigger
(Control signal)

b

L L

2 N BB PP

Count value
UMO03A0-UMO003A1

Capture 0 register
UMO003A2-UMO03A3

Capture 0 done flag ﬂ
(x4) OFF

8-6
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8.2 Operations of Capture Function

B When "Leading edge” and "Trailing edge" of the same signal are set as the
capture trigger condition

Capture enable
(Y7)

Capture trigger
(Control signal)

Count value
UMO003A0-UMO03A1

Capture 0 register
UMO003A2-UMO03A3

Capture 1 register
UMO03A4-UM003AS

Capture register difference value

UMO03A6-UM003A7

Capture 0 done flag
(x4)

Capture 1 done flag
(X5)

g1 Info. )

e JIITL FAI ]

012345678910 12 14 16 18 0 2 24 26 B D R

0 ' X 6 X 27
v R
0 3 31
0 3 -3 -24 4
ON
|
ON e
OFF r_l 1

e The values ((Capture 1 register) - (Capture 0 register)) are always stored as capture register
difference values. The signs for the values of capture difference value register change
according to the sequence of the capture enable signal (output Y contact) and the capture
trigger (control signal).

8.2.2 Continuous Operation

e Capturing is executed every time the capture trigger condition (control signal) is met while
the capture function is enabled by the capture enable request signal (Y7).

e The operation changes as follows according to the settings (leading and trailing edges) of the
valid control signal.

B When "Leading edge” is set as the capture trigger condition

Capture enable
(Y7)

Capture trigger
(Control signal)

Count value
UMO003A0-UMO03A1

Capture 0 register
UMO03A2-UMO03A3

Capture 0 done flag
(X4)

o] L L
S [ O I ) I

012345678910 12 14 16 18 0D 2 % BB D D

: X 6 X ” X 27
R H

OFF
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8.2 Operations of Capture Function

B When "Trailing edge” is set as the capture trigger condition

Capture enable
(Y7)

Capture trigger
(Control signal)

Count value
UMO003A0-UMO03A1

Capture 0 register
UMO03A2-UM003A3

Capture 0 done flag ON e ﬂ ﬂ ﬂ :
o4 OFF

B When "Leading edge" and "Trailing edge" of the same signal are set as the
capture trigger condition

Capture enable ON L
¥7) OFF J \_/

Capture trigger ON o

(Control signal) OFF

012345678910 12 14 16 18 0 2 24 6 ‘B N

Count value
UMO003A0-UMO03A1
Capture 0 register ' X x
UMO003A2-UMO03A3 0 6 27

Y R
Capture 1 register
UMO003A4-UMO03A5 0 s 31
Capture register difference value X
UMO003A6-UMO03A7 0 3 -3 -24 4

Capture 0 done flag ON

orr 1 il
(@] [R——

Capture 1 done flag

S ] ]

OFF
gl Info. )
e The values ((Capture 1 register) - (Capture 0 register)) are always stored as capture register
difference values. The signs for the values of capture difference value register change

according to the sequence of the capture enable signal (output Y contact) and the capture
trigger (control signal).

e In the case of continuous operation, the capture 0 register, capture 1 register and capture
difference value register are overwritten every time the capture operation is complete. The
buffer function can be also used for reading continuous data.
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8.3 Operations of Sampling Capture Function

8.3 Operations of Sampling Capture Function

8.3.1 One operation

e The count values and the difference values are stored in the capture registers (unit memories
UM) after a specified sampling time from the time that the control signal is turned on or off.

e The sampling capture function is always enabled when the control signal is allocated to the
sampling capture function in the configuration.

e The control signal (positive logic), control signal (negative logic) or output relays (Y7, Y17,
Y27, Y37) can be selected as the trigger condition to start the sampling capture.

® Time chart

Capture trigger ON
(Control signal) i i

OFF

, ON
Sampling capture
processing OFF
7 > I >
0 12345678910 12 14 16 18 D 2 4B B D P

Count value
UMO003A0-UMO03A1
Capture 1 register \ i i
UMO03A4-UMO03A5 XHXXX 2 9 18 25
Capture 0 register YOOXK YOOKX 2 9 18
UMO03A2-UM003A3 J J
Capture register difference value o ' XOOKX X 7 9 x 7
UMO03A6-UMO03AT J
Capture 1 done flag 1O T s — ﬂ ﬂ
(*5) OFF
Capture 0 done flag ON - oo
(X4)

OFF

gl Info. )
e In the sampling capture operation (one operation), the capture 1 done flag is activated. Note
that the capture 0 done flag is not activated.

8.3.2 Continuous Operation

e The count values and the difference values are stored in the capture registers (unit memories
UM) continuously at intervals of a specified sampling time after the control signal is turned on
or off.

e The sampling capture function is always enabled when the control signal is allocated to the
sampling capture function in the configuration.

e The control signal (positive logic), control signal (negative logic) or output relays (Y7, Y17,
Y27, Y37) can be selected as the trigger condition to start the sampling capture.
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8.3 Operations of Sampling Capture Function

B Time chart

Capture trigger
(Control signal)

Sampling capture
processing

Count value
UMO003A0-UMOO03A1

Capture 1 register
UMO03A4-UMO03AS

Capture 0 register
UMO003A2-UMO03A3

Capture register difference value

UMO03A6-UM003A7

Capture 1 done flag
(X5)

Capture 0 done flag
(X4)

&l Info. )

ON

OFF
ON

OFF

OFF

ON

OFF

<& » »:
< > >

t t t

345678910 12 14 16 18 0D 224 B B8

XXXXX 2 9 16 23
XXXXX XXXXX 2 9 16
XXXXX XXXXX 7 7 7

]

30

e In the sampling capture operation (continuous operation), the capture 0 done flag is activated.
Note that the capture 1 done flag is not activated.
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8.4 Operations of Buffer Function

8.4 Operations of Buffer Function

8.4.1 Overview of Buffer Function

B  Function of buffer areas

e In the buffer areas, 60-point (120-word) areas are each provided for the capture 0, capture 1
and difference values each.

e |Latest captured data is stored in the capture O register or capture 1 register.

e Every time the data in the capture register is updated, the data in the capture register is
shifted and stored in the buffer areas 1 to 60 sequentially. The data stored in the buffer 60
(the oldest data) is discarded.

B Time chart

Capture enable ON J \— L
Y7

" OFF

Capture trigger ON =

(Control signal)

OFF : :
0 12345678910 12 14 16 18 D 2 24 6 B P 2
Count value X X X x X X X:
UMO03A0-UMO03A1
Capture 0 number of ) 3
completed operations 0 X 1 X 2 3 0 1
UM00400 'y 'y 'y :
Capture 0 register \ \ \ (_
UMO003A2-UM003A3 0 X s 10 1 81
. X )
Capture 0 register buffer 1 0 3 X 10 19
UMO00402-UM00403 h
Capture 0 register buffer 2 :
UMO00404-UM00405 0 X 3 10
Capture 1 register 0 ]
UMO003A4-UMO03A5
Capture register difference value X X x
UMO03A6-UMO03A7 0 -3 -10 -19 - 31
Capture 0 difference value buffer 1 X X x
UM00482-UM00483 0 -3 -1 19
) 4
Capture 0 difference value buffer 2
UMO00484-UM00485 0 X -3 -10
Capture 0 done flag ON - o '
(X4)

OFF

B Types of buffer areas

Default . i .
Name o Setting range and description Unit
Monitors the number of completed capture operations
Number of completed 0 hil turing i bled. It t hen th
capture operations while capturing is enabled. It is reset to zero when the -
capture request turns on.
Every time the data in the capture register are updated,
Capture register buffer 0 the data in the capture register are shifted and stored in Pulse
(Buffer 1 to Buffer 60) sequence.
Range: -2,147,483,648 to 2,147,483,647
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8.4 Operations of Buffer Function

Default

Nam
2me value

Setting range and description Unit

Signed 32-bit integer

Every time the data in the capture register are updated,
the data of capture register difference values (Capture 1

) ) register - Capture 0 register) are shifted and stored in
Capture register difference sequence. There are two areas, which are for storing data
value buffer 0 at the time of capture 0 request and the time of capture 1 | Pulse
(Buffer 1 to Buffer 60) request.

Range: -2,147,483,648 to 2,147,483,647
Signed 32-bit integer

B Related unit memory (UM) No.

Unit memory (UM) No.
Monitor item
CHo CH1 CH2 CH3
Number of completed UMO0400 UM00600 UM00800 UMOOAQ0
capture 0 operations
Capture 0 register UMO00402- UMO00602- UMO00802- UMOO0A02-
(Buffer 1 to Buffer 60) UM00479 UMO00679 UMO00879 UMO0A79
Register difference value
for?:apture 0 request UM00482- UMO00682- UMO00882- UMO0A82-
UMO04F9 UMOO06F9 UMOO08F9 UMOOAF9
Capture value (Buffer 1 to Buffer 60)
buffer area
Number of completed
capture 1 operations UMO00500 UMO00700 UMO00900 UMO00BO00
Capture 1 register UMO00502- UMO00702- UMO00902- UMO00BO02-
(Buffer 1 to Buffer 60) UMO00579 UMO00779 UMO00979 UMO00B79
Register difference value
for%apture 1 request UMO00582- UMO00782- UMO00982- UMO00B82-
UMOO05F9 UMOO07F9 UMOO09F9 UMOOBF9
(Buffer 1 to Buffer 60)

(Note 1)  For information on the memory numbers actually used, refer to each item of "11.4 Unit Memory
Detailed Specifications". The above list includes empty areas which are reserved in the system. Do
not read empty areas or write into empty areas.
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8.5 Reading Capture Data

8.5 Reading Capture Data

8.5.1 Reading Capture Register Data

B Area in which capture data is stored
e |Latest captured data is stored in the capture O register or capture 1 register of unit memory
(UM).

e The values ((Capture 1 register) - (Capture 0 register)) are stored in the capture register
difference value area.

e They are stored as signed 32-bit data (-2,147,483,648 to 2,147,483,647).

B Related unit memory (UM) No.

Unit memory (UM) No.
Monitor item
CHoO CH1 CH2 CH3
Cabture 0 reqister UMO03A2- UMO003B2- UMO03C2- UMO003D2-
P 9 UMO03A3 UMO003B3 UMO003C3 UMO003D3
Monitor . UMO03A4- UMO003B4- UMO03C4- UMO003D4-
area Capture 1 register UMOO03A5 UMO03B5 UMO003C5 UMO003D5
. . UMO03A6- UMO003B6- UMO03C6- UMO003D6-
Capture register difference value | j\1503a7 UMO003B7 UMO003C7 UM003D7
® |/O Allocation
Signal name CHoO CH1 CH2 CH3
Capture 0 done flag X104 X124 X144 X164
Capture 1 done flag X105 X125 X145 X165

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

B Sample Program

Data is read out to arbitrary operation memories using the done flag which indicates the
completion of capture.

Example) Program to read the capture value of CHO of the high-speed counter unit
installed in the slot number 1

X104

I [ Mv.SL [s1:UmM003A2] DT100
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8.5 Reading Capture Data

8.5.2 Reading Buffer Area Data

To read data in the buffer area, check the number of completed capture operations (UM00400),

and specify the range of the operation memory according to the number.

B Sample Program

Example) Program to read the capture value and buffer value of CHO
speed counter unit installed in the slot number 1

RO

L BKMV.SL [s1:uM00402[s1:l0uMooa0Z] pT102 | Read Buffer

register
RO
I ;
_| I_( DF ) { mvus T H1 [stuM00114H Reset Capture 0
register and
MVUS_|  Ho _ [st:umootra]{ buffer

gl Info. )
e For information on the clear of capture registers and buffers, refer to "8.6 Clea

Values Storage Area".
e For details of unit memory (UM) numbers, refer to "11.4 Unit Memory Detailed

of the high-

— ¢ oF > [ mvsL  [stumoosaz] DT100 H g?:;is(i::’t“’e
Clear buffer data

HcopvsL] ko | brio2 | DT220 K yransfer area

60 points x 2 words
RO

| oF >{s1:umoo400[ >=Us vz |{ muLus Jst:umoosoo] vz [ b0 H Number of
completed capture
HsuBu [ bro [ us | 10 | | Ooperationsx2-3

ring Capture

Specifications".

8.5.3 Operation and Readout of Capture Done Flag (X4/X5)

B Basic operation

e On the completion of capturing, the capture done flag is reflected in the operation memory of

the CPU (X4/X5) at the time of 1/O refresh.

e In case of the capture function, the capture done flag is reset by executing the capture

enable request signal (Y7).

8-14
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8.5 Reading Capture Data

1/O refresh b 1/O refresh 7 (Note 1)
Scan time Operation (Note 2)
CPU
unit
Capture enable
(Y7)
Capture trigger
(Control signal)
0 12345678910 12 14 16 18 20 22 24 26 28 30
. Count value
High-
speed . .
counter “q €
unit Capture 0 register [ x 2 x 16
(Note 3)
v
Capture 0 done
internal signal
1/0 refresh e /O refresh
reires! .—yl vl—. elres|
Scan time Operation Operation
CPU Capture 0 done
unit flag (X4)
v
Read out data to
operation memory XX 2 16
using program

(Note 1)  Turn on the capture enable signal using the user program.

(Note 2) The high-speed counter unit performs the capture operation without synchronizing with the operation
of the CPU unit every time control signals turn on as the capture trigger. The capture done internal
signal used for the system in the high-speed counter unit is reset at the time of I/O refresh of the CPU
unit.

(Note 3) The capture done flag of the CPU unit is reflected in the operation memory (X4/X5) at the time of I/O

refresh. It is read to an arbitrary operation memory with the user program using the capture done flag.
It is read at the timing of an appropriate operation processing.
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8.5 Reading Capture Data

B Processing when capture trigger inputs are used frequently

CPU
unit

1/0O refresh 3

Scan time

Capture enable
Y7)

High-
speed
counter
unit

CPU
unit

Capture trigger
(Control signal)

Count value

« 0
Capture 0 register — n 2 " 7 12 ﬁ 19

Operati

Capture 0 done
internal signal

Scan time

Capture 0 done
flag (X4)

Read out data to
operation memory
using program

(Note 1)
(Note 2)

(Note 3)

unit.

1/O refresh 3

Operation

v v v vy
0 12345678910 12 14 16 18 20 22 24 26 28 30

«

«

€

|

1/O refresh :1

A

Operati

Operation

16

]

Turn on the capture enable signal using the user program.

(Note 1)

(Note 2)

(Note 3)

The high-speed counter unit performs the capture operation without synchronizing with the operation
of the CPU unit every time control signals turn on as the capture trigger. The capture done internal
signal used for the system in the high-speed counter unit is reset at the time of 1/O refresh of the CPU

unit.

The capture done flag of the CPU unit is reflected in the operation memory (X4/X5) at the time of I/0
refresh. When multiple capture operations are performed continuously on the high-speed counter unit,
the capture done flag (X4/X5) stays ON.

gl Info. )
e \Whe control signals as capture triggers are input frequently, the capture done flag (X4/X5)
stays ON. Note that when reading multiple capture data executed in the high-speed counter

8-16
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8.5 Reading Capture Data

8.5.4 Reference Information (Manual Reset of Capture Done Flag)

B Manual reset of capture done flag

e The capture done flag can also be reset by turning off, on and off the corresponding bit in the

capture done flag clear request area.

e The capture 0 done flag and capture 1 done flag can be reset individually.

Purpose for manual reset of capture done flag

e For the capture done flag, the operation device direct input (IN) and direct output (OT) are
used in combination for confirming if capture operations are completed when performing
multiple capture operations in one scan time. When the intervals between capture operations
are relatively long compared to the scan time, it is not necessary to use them.

B Sample Program

Example) Program to read the capture 0 register of CHO of the high-speed counter
unit installed in the slot No.1 and reset the capture done flag manually

g1 Info. )

SR13
f { mvus | H10  [s1:um00115H
R100 R101
| —DF/» O
High-speed counter High-speed counter
operation requesting operation stop
R100 R101 S1:0T0
| /|
— < DF) 1/ O
ngh—s_peed count_er High-speed counter Operation ready
operation requesting( operation stop request
S$1:0T0
Operation ready
request
S1:INO
(Arbitrary program)
Operation ready
done flag
S1:IN4
f { mv.uL [s1:umo03A2] DT100 H
Capture
done flag - I"mv.US | H11__ [S1:UM00115H

1 MV.US

H10

[s1:UM00115}H

Set Capture done
clear to Manual
request

Read Capture 0
register data

Execute Capture
done flag clear

e When using operation devices "Direct input IN" and "Direct output OT", input/output processing
is performed directly during arithmetic processing, independent of normal I/O refresh. When
using this operation device, check the box "Exclude this unit from the scope of I/O refresh" in
the I/O map of the "FP7 configuration" dialog box.

WUME-FP7HSC-05
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8.5 Reading Capture Data

B Processing when resetting the capture done flag manually

CPU
unit

1/0 refresh by direct output @ l_° Normal I/O refresh

Scan time Operation|

Capture enable
(Direct output OT7)

High-
speed
counter
unit

CPU
unit

Capture trigger
(Control signal)

v v v vy
0 12345678910 12 14 16 18 20 22 24 26 28 30
Count value

Capture 0 register

o

Capture 0 done
internal signal

— .
1 T T T
Scan time Operation |Operation |Operation | Operation
| | | |1 |

Clear 1/O refresh capture
done flag during operation

Capture 0 done flag
(Clear after reading
Direct input IN4)

Read out data to
operation memory 2 7 16 19

(Note 1)
(Note 2)

(Note 3)

using program

Turn on the capture enable signal (OT7) using the user program.

(Note 1)

(Note 2)

(Note 3)

The high-speed counter unit performs the capture operation without synchronizing with the operation
of the CPU unit every time control signals turn on as the capture trigger. The capture done internal
signal used for the system in the high-speed counter unit is reset by the capture done flag clear

request.

When reading the capture done flag in the CPU unit with the operation device (IN4/IN5), I/O refresh is
performed when executing the operation. Also, it is read when corresponding operation processings

are performed on user programs. It is read out to arbitrary operation memories.

8-18
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8.6 Clearing Capture Values Storage Area

8.6 Clearing Capture Values Storage Area

8.6.1 Capture Value Clear Request

B Clearing capture data

e Capture data can be reset by turning off, on, and off the corresponding bit in the capture
value clear request area.

e The capture O register and capture 1 register can be reset individually.

e Data stored in the areas of capture registers and capture register buffers is reset to 0 when
executing the clear request.

8.6.2 Sample Program

B Reset program

Example) Program to reset the capture 0 register of CHO of the high-speed counter
unit installed in the slot No. 1

——DF ) [ Mv.us | H1 [S1:UM00114

I Mv.us | HO [S1:UM00114

E

e Even if the capture value clear request is executed, the number of completed capture
operations in the buffer area will not be cleared. The number of completed capture operations
will be cleared when the capture enable request (Y7) or the sampling capture function is
activated.

g1 Info. )

e For details of unit memory (UM) numbers, refer to "11.4 Unit Memory Detailed Specifications".
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9.1 Interrupt Program Activation Function

9.1 Interrupt Program Activation Function

9.1.1 Overview of Interrupt Program

e The high-speed counter unit can activate interrupt programs of CPU using comparison match
flags.

e If the activation condition is met, the interrupt program of a corresponding program number
will be activated. Once the execution of the interrupt program is complete, the process
returns to the execution of the main program.

B Interrupt program specifications

Items Description

Interrupt program Activates a corresponding interrupt program when the comparison match 0 flag and
activation condition | comparison match 1 flag of each channel turns on.

Per 1 channel of high-speed

counter unit Max. 2 programs

No. of interrupt

Max. 4 programs (2-ch type High-speed counter unit),
programs Per 1 high-speed counter unit prog ( ype nigh-sp )

Max. 8 programs (4-ch type High-speed counter unit)

Per 1 CPU unit Max. 64 programs (8 programs x 8 units)

9.1.2 Settings of High-speed Counter Unit

B Switch setting of the unit

For using the interrupt function, it is necessary to set the switch on the side of the unit. Refer to
"2.1 Names and Functions of Parts" .

B Configuration setting

Confirm if the comparison function has been set and the interrupt function has been set to
"Enable" in the configuration menu.

9.1.3 Overview of Interrupt Program

Use the following instructions to execute the interrupt program activation function.

B Instructions used for interrupt program activation.

Described area Instruction Function
El Allows the interrupt process for the CPU.
DI Prohibits the interrupt process for the CPU.
Main program IMASK Allows or prohibits the interrupt process of each unit.

Clears the interrupt start request signal that has not been processed on
ICLR the unit side when interrupt program activation is prohibited by DI or
IMASK instructions.

9-2 WUME-FP7HSC-05




9.1 Interrupt Program Activation Function

Described area Instruction Function

INTPG It is described at the beginning of the interrupt program.

Interrupt program

IRET It is described at the end of the interrupt program.

B  Programming method (Main program)

The interrupt for the CPU and the interrupt activation of the high-speed counter unit are allowed
in the main program. If the interrupt becomes disabled, clear the interrupt activation request
signal that is not processed in the unit as necessary.

R1 CPU

—| I { DF ) El |— Interrupt is enabled.
RO
_| I ( DF ) DI Interrupt is disabled.
R101 f
HSC unit
—| I ( DF ) {IMASK.US | HFF | ut H Interrupt is enabled.
R100 Enable INTPG 0-7.  Slot No.
_| I ( DF ) I IMASK.US | HO | U1 |_ Interrupt is disabled.
RO Disable INTPG 0-7. Siot No.
— < DF) [ICLRUS | _HFF00 | U1 ___ HHSCunit :
Interrupt request is
R100 Clear INTPG 0-7.  Slot No. cleared.

B Programming method (Interrupt program)

e Describe the program to be executed at the time of interrupt process in the interrupt
program.

Interrupt program
(
1 INTPG10 10

(Arbitrary program)

[ IRET Return

B Corresponding interrupt program number

Comparison match flag - - -
Interrupt N Designation of the first operand of IMASK and ICLR
program No. 3‘;:}'gh FEBEE GRSy instructions
CHO Comparison match 0
INTPG 10 . .
flag IMASK instruction
CHO Comparison match 1 bit no. 15 87 0
INTPG 11 flag [o[olo[ofe[o[olo] [TT T 11]
- Higher 8 bits 0: Fixed ——
INTPG 12 §|3H1 Comparison match 0 INTPG 7
ag INTPG o 0. Disable 1: Enable
INTPG 13 ;Ilal-; Comparison match 1
ICLR instruction
INTPG 14 f?a'j;z Comparison match 0 bit no. 15 87 0
DO OnOORENRREEN
INTPG 15 CH2 Comparison match 1 | Higher 8 bits 1: Fixed J
flag INTPG 7 0: Clear
. 1: Not clear
! INTPG 0 ————~orcear |
INTPG 16 fC|a|;|:]3 Comparison match 0

WUME-FP7HSC-05
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9.1 Interrupt Program Activation Function

Comparison match flag . . .
Interrupt o Designation of the first operand of IMASK and ICLR
program No. ::ﬁr;lgh-speed AL instructions

CH3 Comparison match 1
INTPG 17 flag

(Note 1)  Interrupt program numbers are specified with slot numbers + (0 to 7). The numbers in the above table
are for the slot 1.

Example) The interruption program number corresponding to the CH1 comparison match 1 flag of the
slot number 10 is INTPG103.

9.1.4 Precautions for Use

B Process when more than one interrupt activation request is made

e If more than one interrupt activation request is made from the unit, the process will be carried
out from the smallest slot number or the smallest interrupt program number.

e If the interrupt activation is requested on the completion of the process of interrupt program,
a higher-priority program will be searched and the corresponding interrupt program will be
executed.

e Interrupt activation request signals on the unit side will be held until the corresponding
interrupt program is executed or ICLR instruction is executed.

e [f interrupt occurs many times in one scan, the execution of interrupt program has priority, and
the scan time will be longer.
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10.1 Self-diagnostic Function

10.

1 Self-diagnostic Function

10.1.1 Errors Announced by High-speed Counter Unit

Operation monitor LEDs of high-speed counter

When an error occurs in the high-speed counter unit, the ERR LED of the unit lights.

The contents of errors can be confirmed from the error flags and error codes allocated to
each channel.

There are errors which occur at the time of start-up and errors which occur during
operations.

CPU operation when an error occurs in the high-speed counter unit

If an error occurs in the high-speed counter unit, it will give the information to the CPU as a
"Unit error".

If a "Unit error" occurs, the CPU will stop the operation.

e In the programming tool, the error code (81) unit error is displayed.

B Operation mode of the CPU when a unit error occurs
e The operation mode of the CPU at the time a unit error occurs can be changed using the
configuration menu of programming tool FPWIN GR?7.
F ™
1 | FP7 Configuration lé]
Memory configuration
j con ‘_' Setting item Setting description
1/0 map
Built-in 5CU e ! ) -
Builtn ETLAN £ unit alarm ocourred. Stop operation.
A unit error occurred. Stop operation.
Unit werification error detection Stop operation.
Regiztered unit count mizmatch Stop operation.
Unit initialization complete wait timeout Stop operation.
Unit confieuration data tareet unit mizmatch Stop operation.
Operation errar Stop operation.

10.1.2 Confirming Error Code

B Confirmation of error information

e Error codes are stored in unit memories (UM) for each channel.

e Error codes are read by the device monitor function of programming tool FPWIN GRY7.

B Allocation of I/0 signals and unit memories

Signal name CHO CH1 CH2 CH3

Overflow annunciation X10D X12D X14D X16D

Underflow annunciation X10E X12E X14E X16E

Error annunciation X10F X12F X14F X16F

Error code storage area UMO00025 UMO00026 UMO00027 UM00028
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10.1 Self-diagnostic Function

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

10.1.3 Clearing Errors Using User Programs

Each error can be cleared by user programs.
Refer to error codes, correct error factors, and clears the errors.

Clearing all channels by UCLR instruction

Executing the dedicated instruction UCLR (error) clears errors occurred in the high-speed
counter unit.

Example) Program to clear errors of the high-speed counter unit installed in the slot
No. 1

R100

—DF )
Unit clear Slot No.
request

B Clearing each channel separately by I/O signals

e Turning on the error clear request flag allocated to the I/O area clears errors in each channel
separately. The program below shows the error clear of channel 0.

e The overflow or underflow annunciation flag can be cleared by each clear signal, reset or
preset operation. However, error states are not cleared.

Example) Program to request for clearing errors of CHO of the high-speed counter

unit installed in the slot No. 1

R100 X10F Y10F |

g

OF — | O
Error clear CHO error CHO error
request annunciation flag clear request
Y10F

CHO error
clear request

B Allocation of I/0 signals

Signal name CHoO CH1 CH2 CH3

Overflow clear Y10D Y11D Y12D Y13D
Underflow clear Y10E Y1E Y12E Y13E
Error clear Y10F Y1F Y12F Y13F
Overflow annunciation X10D X12D X14D X16D
Underflow annunciation X10E X12E X14E X16E
Error annunciation X10F X12F X14F X16F
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10.1 Self-diagnostic Function

(Note 1)  The I/O numbers in the table above are for slot number 1 and the starting word number 10. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.
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10.2 List of error codes

10.2 List of error codes

10.2.1 Errors in Operation Ready Request (0100H to 0633H)

e These are errors that occurred when the operation ready is requested. If these errors occur,
the unit will not be ready for operations and the functions set in the unit will not be activated.

e Check if the setting values in the configuration menu or unit memories (UM) are correct.

B List of error codes (0100H to 0153H)

Error Channel E Corresponding unit
rror name
code No. memory No.
0100H CHO UM 00050
0101H CH1 UM 00120
Counter type setting error
0102H CH2 UM 001F0
0103H CH3 UM 002C0
0110H CHO UM 00051
0111H CH1 Enable/disable UM 00121
0112H CH2 overflow/underflow error UM 001F1
0113H CH3 UM 002C1
hjn‘:ﬁer UM 00052-UM 00053
0120H CHO
Lower |\ 00054-UM 00055
limit
DPRer 1 UM 00122-UM 00123
0121H CH1
LOWeT | UM 00124-UM 00125
Counter upper and lower limits setting error
h’rﬁﬁer UM 001F2-UM 001F3
0122H CH2
I'TOYVer UM 001F4-UM 001F5
imit
I‘ffﬁﬁer UM 002C2-UM 002C3
0123H CH3
Lower | 1 002C4-UM 002C5
limit
0130H CHO UM 00056
0131H CHA1 UM 00126
Count direction setting error
0132H CH2 UM 001F6
0133H CH3 UM 002C6
0140H CHO UM 00057
0141H CH1 UM 00127
Count input setting error
0142H CH2 UM 001F7
0143H CH3 UM 002C7
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10.2 List of error codes

Error Channel Corresponding unit
code No. e el memory No.
0150H CHO UM 00058
0151H CH1 UM 00128
Count method setting error
0152H CH2 UM 001F8
0153H CH3 UM 002C8

B List of error codes (0160H to 0313H)

Error

Channel

Corresponding unit

code No. SR (T memory No.
0160H CHO UM 00059
0161H CHA1 UM 00129
Input Z signal function setting error
0162H CH2 UM 001F9
0163H CH3 UM 002C9
0170H CHO UM 0005A
0171H CHA1 UM 0012A
Control 0 signal function setting error
0172H CH2 UM 001FA
0173H CH3 UM 002CA
0180H CHO UM 0005B
0181H CHA1 UM 0012B
Control 1 signal function setting error
0182H CH2 UM 001FB
0183H CH3 UM 002CB
0190H CHO UM 00060-UM 00061
0191H CHA1 UM 00130-UM 00131
Default value setting error
0192H CH2 UM 00200-UM 00201
0193H CH3 UM 002D0-UM 002D1
01A0H CHO UM 00068
01A1H CH1 Input A signal/lnput B signal UM 00138
01A2H CH2 Input time constant setting error UM 00208
01A3H CH3 UM 002D8
01BOH CHO UM 00069
01B1H CHA1 UM 00139
Input Z signal input time constant setting error
01B2H CH2 UM 00209
01B3H CH3 UM 002D9
01COH CHO UM 0006A
01C1H CHA1 UM 0013A
Control signal input time constant setting error
01C2H CH2 UM 0020A
01C3H CH3 UM 002DA
0300H CHO Measurement function selection setting error UM 00070
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10.2 List of error codes

o |Ranel | eror name e s

0301H CH1 UM 00140

0302H CH2 UM 00210

0303H CH3 UM 002E0

0310H CHO UM 00071-UM 00072
0311H CHA1 UM 00141-UM 00142
0312H oh2 Pulse number per rotation setting error UM 00211-UM 00212
0313H CH3 UM 002E1-UM 002E2

B List of error codes (0320H to 0533H)

Error Channel Corresponding unit
code No. el Ll memory No.
0320H CHO UM 00073
0321H CH1 Average number of frequency measurement processes UM 00143
0322H CH2 setting error UM 00213
0323H CH3 UM 002E3
0330H CHO UM 00074
0331H CH1 Average number of rotation speed measurement UM 00144
0332H CH2 processes setting error UM 00214
0333H CH3 UM 002E4
0400H CHO UM 00078
0401H CH1 UM 00148
Comparison function selection setting error
0402H CH2 UM 00218
0403H CH3 UM 002E8
0410H CHO UM 00079
0411H CH1 UM 00149
Comparison input selection setting error
0412H CH2 UM 00219
0413H CH3 UM 002E9
0430H CHO UM 0007B
0431H CH1 UM 0014B
Number of comparison data setting error
0432H CH2 UM 0021B
0433H CH3 UM 002EB
0500H CHO UM 00100
0501H CH1 UM 001D0O
External output O signal setting error
0502H CH2 UM 002A0
0503H CH3 UM 00370
0510H CHO UM 00101
External output 0 signal output hold setting error
0511H CH1 UM 001D1
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10.2 List of error codes

Error

Channel

Corresponding unit

code No. Sl L memory No.
0512H CH2 UM 002A1
0513H CH3 UM 00371
0520H CHO UM 00102
0521H CH1 UM 001D2
External output O signal ON timing delay setting error
0522H CH2 UM 002A2
0523H CH3 UM 00372
0530H CHO UM 00103
0531H CH1 UM 001D3
External output 0 signal ON hold time setting error
0532H CH2 UM 002A3
0533H CH3 UM 00373

B List of error codes (0540H to 0633H)

Error Channel Eor . Corresponding unit
code No. memory No.
0540H CHO UM 00104
0541H CH1 UM 001D4
External output 1 signal setting error
0542H CH2 UM 002A4
0543H CH3 UM 00374
0550H CHO UM 00105
0551H CHA1 UM 001D5
External output 1 signal output hold setting error
0552H CH2 UM 002A5
0553H CH3 UM 00375
0560H CHO UM 00106
0561H CHA1 UM 001D6
External output 1 signal ON timing delay setting error
0562H CH2 UM 002A6
0563H CH3 UM 00376
0570H CHO UM 00107
0571H CHA1 UM 001D7
External output 1 signal ON hold time setting error
0572H CH2 UM 002A7
0573H CH3 UM 00377
0600H CHO UM 00110
0601H CH1 UM 001EOQ
Capture 0 setting error
0602H CH2 UM 002B0
0603H CH3 UM 00380
0610H CHO UM 00111
0611H CH1 Capture 1 setting error UM 001E1
0612H CH2 UM 002B1

10-8
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10.2 List of error codes

Error Channel Corresponding unit
code No. el L memory No.

0613H CH3 UM 00381

0620H CHO UM 00112

0621H CH1 UM 001E2

Sampling capture function operation setting error
0622H CH2 UM 002B2
0623H CH3 UM 00382
0630H CHO UM 00113
0631H CH1 UM 001E3

Sampling time setting error
0632H CH2 UM 002B3
0633H CH3 UM 00383

10.2.2 Errors Occurred in Operations (1000H to 1043H)
e These are errors occurred in operations.
e Take steps according to the contents in the table below.
B List of error codes
Error Channel e .
. No. Error name Description Operation Countermeasures
1000H cHo Performs the reset or
1001H CH1 The count value Announces the preset operation to

Overflow error | exceeds the upper overflow error. Holds | make the count value
1002H CH2 limit. the count value. be in the range of
1003H CH3 upper and lower limits.
1010H CHo Announces the Performs the reset or
1011H CH1 The count value preset operation to

underflow error.

Underflow error | exceeds the lower Holds th t make the count value
1012H CH2 limit. vaolues € coun be in the range of
1013H CH3 upper and lower limits.
1020H CHO The count value Confirm the settings of
1021H CH1 becomes 0 under the the upper and lower

reset condition. and Does not reset. limits of counter. If O
Reset error s ) ’ Continues the count | does not exist in the
1022H CH2 it is outside the i  th
range of upper and operation. range of the upper
1023H | CH3 lower limits and lower limits, make
’ the preset request.
1030H CHO .
The count value is .
. Confirm if the
1031H CH1 outside the range of | Does not preset. o
> specified preset value

Preset error upper and lower Continues the count is in the range of

1032H CH2 limits under the operation. g Ig limi
reset condition. upper and lower limits.

1033H CH3 P

1040H CHO The count value is Does not change the | Confirm if the current

Current value | outside the range of | current value. value changed value
1041H CH1 change error upper and lower Continues the count | is in the range of

limits when the operation. upper and lower limits.

WUME-FP7HSC-05
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10.2 List of error codes

Error Channel | e o hame Description Operation Countermeasures
code No.
1042H CH2 current value is
1043H | CH3 changed.
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11.1 Specifications

11.1 Specifications

11.1.1 General Specifications

Items

Description

Operating ambient
temperature

0°C to +55°C

Storage ambient
temperature

-40°C to +70°C

Operating ambient
humidity

10 to 95% RH (at 25°C with no condensing)

Storage ambient

10 to 95% RH (at 25°C with no condensing)

humidity
Between 1/O terminals and CPU power supply terminal/function earth
Breakdown . . .
voltage Between input terminal and output terminals
500 VAC for 1 min. (Cutoff current: 10 mA, factory default setting)
Between 1/O terminals and CPU power supply terminal/function earth
Insulation . . )
: Between input terminal and output terminals
resistance
100 M1 or more (with 500 V DC megohmmeter)
Conforming to JISB3502 and IEC61131-2.
Vibration 5 to 8.4 Hz, 3.5-mm single amplitude
resistance

8.4 to 150 Hz, acceleration of 9.8 m/s2
10 sweeps each in X, Y, and Z directions (1 octave/min)

Shock resistance

Conforming to JISB3502 and IEC61131-2.
147 m/s2 or more in X, Y, and Z directions three times each

Noise resistance

1000 V [P-P] with pulse width of 1 ps, 50 ns
(based on in-house measurements)

Environment

Free from corrosive gases and excessive dust.

Overvoltage
category

Category I

Pollution degree

Pollution degree 2

Internal current
consumption

65 mA or less

Weight

Approx. 130g

11.1.2 Function Specifications

Items Description

5 | Product No. AFP7HSC2T AFP7HSCA4T
g No. of counters 2-ch type 4-ch type

; Counter type Linear counter/Ring counter

é Counting range Signed 32-bit (-2,147,483,648 to +2,147,483,647)

11-2
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11.1 Specifications

Items

Description

Max. input frequency

4 MHz/8 MHz for individual input (phases A and B) (Duty ratio 50+10%)
4 MHz/8 MHz for direction detection input (Duty ratio 50+10%)

4 MHz/8 MHz/16 MHz for 2-phase input (Duty ratio 50+10%, Phase shifting below
5%)

Input signal Phases A, B and Z
° Co_ntrol signal input: 4 points (2 e Control signal input: 8 points (2
External /0 ° Eiltr:rsrgriutput' 4 points (2 pointsich) . .
points/ch) : e External output: 8 points (2 points/ch)
e 2-phase input (Phase difference input) 1 multiple, 2 multiple, 4 multiple
Input type e Individual input 1 multiple, 2 multiple

e Direction detection input 1 multiple, 2 multiple

Count operation

Count operation can be controlled by input signals in combination with three
functions.

e Counter enable function (Control signal/Output Y relay)
e Reset function (Input Z signal/Output Y relay)
e Preset function (Input Z signal/Output Y relay)

Only for control signals, the enable function and reset function or preset function can
be combined. The count operation is set by selecting from the following operations.

e Reset operation at rising edge
e Reset operation at trailing edge
e Positive logic reset operation

! e Negative logic reset operation
function e Preset operation at rising edge
e Preset operation at trailing edge
e Positive logic preset operation
e Negative logic preset operation
e Positive logic enable operation
e Negative logic enable operation
e Positive logic enable operation and reset operation at rising edge
e Negative logic enable operation and reset operation at trailing edge
e Positive logic enable operation and preset operation at rising edge
o Negative logic enable operation and preset operation at trailing edge
Frequency . .
é measurement L\Aeasures the intervals between the changes in the count value, and calculates the
2 | function requency.
c
i Rotation speed
€ m?e:surem?ant A Measures the intervals between the changes in the count value, and automatically
g functi calculates the rotation speed.
$ | function
§ Rotation speed Measures the time for the number of counts equivalent to one rotation. Sets the time
% measurement B to reach the specified number of pulses per one rotation, and calcualtes the rotation
function speed from the time required for one rotation.
= :
% y;:)t;f comparison Max. 16 data/ch (Comparison data 0 to Comparison data 15)
z
S ) Max. 16 points/ch (Comparison match 0 flag to Comparison match F flag)
% g;énpanson match Read as input relays (X) by user programs.
%‘ Multiple comparison match flags can be set for single comparison data.
O
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11.1 Specifications

Items

Description

Target value match
function

Depending on the count direction, sets or resets the output when the count value
reaches the target value.

Band comparison
function

Turns on/off the output when the count value reaches the area of the target value.

External output function

No. of external
outputs

2 points/ch

Comparison match 0 flag and comparison match 1 flag can be allocated to external
outputs.

Comparison result
output function

When using the band comparison function, the ON timing characteristics of external
output relays can be changed.

ON timing delay
ON hold time
ON timing delay and ON hold time

Forced Output
Function

Outputs can be forcibly set or reset by the monitor function of programming tool.

Capture Function

Stores the count value when the control signal turns on in the capture register. Either
one of the following functions is usable.

Max. 2 points

Stores the count values when the capture
trigger turns on in the capture register.

Capture Function

Max. 1 point

Stores the count data for a specified
sampling time when the capture trigger
turns on in the capture register.

Sampling capture function

Activates a corresponding interrupt program when the comparison match 0 flag and
comparison match 1 flag of each channel turns on.(Note 1)(Note 2)

High-speed Counter Unit

%) Max. 2
5 ) Per channel ax. £ programs
5 Interrupt function
S High-speed Counter Unit Max. 4 programs (2-ch type High-speed
= ) counter unit), Max. 8 programs (4-ch type
o Per 1 unit High-speed counter unit)
© Per 1 CPU unit Max. 64 programs (8 programs x 8 units)
Initial value of The count value overwrites the initial value when the power turns on.
counter
Input time constant (noise filter) can be set to reduce noises of input signal lines.
Input A signal, input B signal 0.1 ps (2 MHz), 0.2 us (1 MHz), 0.5 ps (500
(The same time constant for both kHz), 1.0 s (250 kHz), 2.0 ps (100 kHz),
signals) 10.0 ps (10 kHz)
Input Time Constant 0.1 us (2 MHz), 0.2 ps (1 MHz), 0.5 s (500
Input Z signal kHz), 1.0 ps (250 kHz), 2.0 ps (100 kHz),
10.0 ps (10 kHz)
. 2 us, 5 s, 10 ys, 20 s, 50 ps, 100 ps, 500
Control signal us, 1 ms,2ms, 5ms, 10 ms
(Note 1)  If interrupt occurs many times in one scan, the execution of interrupt program has priority, and the
scan time will be longer.
(Note 2) If more than one interrupt activation request is made from the unit, the process will be carried out from

the smallest slot number or the smallest interrupt program number.

11-4
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11.2 Allocation of I/O Numbers

11.2 Allocation of /O Numbers

B [nput relays

1/0 number
Name Description
CHO CH1 CH2 CH3
X0 x20 | [x40 | |x60 dog’r?éam” ready Flag to indicate the counter operation is ready.
X1 X21 X41 X61 | Counter enable Flag to indicate the counter operation is
enabled.
Flag to indicate a count direction.
X2 X22 X42 X62 | Count direction ON: Forward (Addition) OFF: Reverse
(Subtraction)
X3 X23 X43 X63 |- -
X4 X24 X44 X64 |Capture 0 done flag _Flag to announce that the count value is stored
in capture O register.
X5 X25 X45 X65 | Capture 1 done flag Flag to announce that the count value is stored
in capture 1 register.
X6 X26 X46 X66 External ootput 0 Monitors the output state of external output O
signal monitor signal.
olx? lalx27 |« |xa7 lo|x67 E_xternal ou_tput 1 Monitors the output state of external output 1
X x X X signal monitor signal.
2 2 2 2 :
X8 X28 X48 X68 Inpu.t A signal Monitors the input state of input A signal.
monitor
Input B signal . . . .
X9 X29 X49 X69 monitor Monitors the input state of input B signal.
XA X2A | |xaAa | |xea |InputZsignal Monitors the input state of input Z signal.
monitor
XB X2B X4B X6B Cont_rol 0 signal Monitors the output state of control 0 signal.
monitor
XC X2C X4C X6C ngzti;gp signal Monitors the output state of control 1 signal.
XD %2D X4D X6D OverfIO\_N _ Flag to announce the occurrence of overflow
annunciation (Enabled for the linear counter only.)
XE XOE XAE X6E Underﬂow_ Flag to announce the occurrence of underflow
annunciation (Enabled for the linear counter only.)
XF X2F X4F X6F | Error annunciation Flag to announce the occurrence of an error.
X10 X30 X50 X70 | Comparison match 0
to to to to flag to Comparison
K19 o[9[ %99 [ [X79 | match 9 flag Flag to reflect the results of the band
X X X X : comparison function or target value match
2 [x1a |2 |x3a [3]x5A |=|x7A 2‘;{;‘5%‘50” match | ¢ inction.
o o o o Comparison match F
X1F X3F X5F X7F | gomP
lag
(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

Example) When the starting word number for the unit is "10", the operation ready done flag for CHO is

X100.
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11.2 Allocation of I/O Numbers

E  Output relays

1/0 number Enabled
Name diti Description
CHoO CH1 CH2 CH3 Conuuon
Operation ready Relay to recalculate the setting
Y0 Y10 Y20 Y30 request Level parameter of counter.
Y1 Y11 Y21 Y31 Count enable Level Relay to start the counter operation.
request
Y2 Y12 Y22 Y32 | Reset request ON edge | Relay to reset count values.
Y3 Y13 Y23 Y33 | Preset request ON edge | Relay to preset count values.
va Y14 v24 Y34 Reset enable Level Relay to _enable thf—,\ reset b_y the
request control signal and input Z signal.
Y5 Y15 Y25 Y35 Current value ON edge Relay to request for changing the
change request current value of counter.
Preset value change Relay to request for changing preset
Y6 Y16 Y26 Y36 request ON edge values.
Capture enable request when using
Y7 Y17 Y27 Y37 Capture’\?r:atz)le Level the capture function or capture
< Nt N ™ request( ote 2) trigger signal when using the
g g g g sampling capture function.
Y8 Y18 Y28 Y38 |- - -
Y9 Y19 Y29 Y39 External output O Level Relay to forcibly turn on the external
forced ON output 0.
YA Y1A YA Y3A External output O Level Relay to forcibly turn off the external
forced OFF output 0.
External output 1 Relay to forcibly turn on the external
YB Y1B Y2B Y3B forced ON Level output 1.
External output 1 Relay to forcibly turn off the external
Ye Yic Y2C Y3C forced OFF Level output 1.
YD vyiD | [y2D | |Y3D |Overflow clear ON edge | Relay to clear the overflow
annunciation flag.
YE Y1E | [Y2E | |Y3E |Underflow clear ON edge | Rélay to clear the underflow
annunciation flag.
YF Y1F Y2F Y3F | Error clear ON edge | Relay to clear errors.
(Note 1)  The I/O numbers in the table indicate offset addresses. The I/0O numbers actually allocated are the
numbers based on the starting word number allocated to the unit.
Example) When the starting word number for the unit is "10", the operation ready request flag for CHO
is Y100.
(Note 2) How the capture enable request signal works varies according to the functions to be used.
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11.3 List of Unit Memories

11.3 List of Unit Memories

B  Checklist of unit memories

Unit memory (UM) No.
Setting monitor item

CHO CH1 CH2 CH3
Common
Setting Area Error code UM 00025 UMO00026 uUMo00027 UM00028
Count function setting area UMO00050 UMO00120 UMOO1FO uUM002Co
9 -UMOO006F -UM0013F -UM0020F -UM002DF
Measurement function setting UMO00070 UM00140 UM00210 UMO02EO
area -UM00077 -UM00147 -UM00217 -UM 002E7
Comparison function setting | UM00078 UMO00148 UMO00218 UMO002E8
Individual area -UMOOOFF  [-UMOO1CF  |-UMO0029F | -UM 0036F
Setting Area | £ mal output function UM00100  [UMO001DO | UMO02A0 [ UMO0370
setting area -UMO010F -UM001DF -UMO02AF -UMO0037F

uUMO00110 UMO01EQ UMO002B0 UMO00380
-UM00117 -UMOO1E7 -UM002B7 -UM00387

umMo00118 UMOO1E8 UMO002B8 UMO00388
-UMO011F -UMOO1EF -UMO002BF -UMO038F

UMOO3A0 UMO003B0 UMO003CO0 UMO003D0
-UMOO03A1 -UM003B1 -UM003C1 -UMO003D1

UMO03A2 UMO003B2 UMO003C2 UMO003D2
-UMO03A3 -UM003B3 -UM003C3 -UM003D3

UMO03A4 UM003B4 UMO003C4 UMO003D4
-UMO03A5 -UM003B5 -UM003C5 -UMO003D5

Capture register difference UMO03A6 UMO003B6 UMO003C6 UMO003D6

Capture function setting area

Interrupt function setting area

Count value

Capture 0 register

Capture 1 register
Monitor area

value -UMO03A7 -UM003B7 -UM003C7 -UM003D7
Frequency measurement UMOO03A8 UMO003B8 UMO003C8 UMO003D8
(Averaging) UMO03A9 UMO003B9 UMO003C9 UMO003D9
Rotation speed measurement | UMOO3AA UMOO3BA UMOO3CA UMOO3DA
(Averaging) -UMO03AB -UMO003BB -UM003CB -UM003DB

Number of completed capture
0 operations

Capture 0 register UM00402 UMO00602 UMO00802 UMOOA02
(Buffer 1 to Buffer 60) -UM00479 -UM00679 -UmM00879 -UMO0A79

UMO00400 UMO00600 UMO00800 UMOOAO0O

Capture 0 register difference | ;\100482  |UMoOOBS2 | UMO00882 | UM00AS2

value
UMO04F9 UMOO06F9 UMOO08F9 -UMOOAF9

Capture value | (g,frer 1 1o Buffer 60)

buffer area

Number of completed capture
1 operations

Capture 1 register UMO00502 UMO00702 UM00902 UMO00B02
(Buffer 1 to Buffer 60) -UM00579 -UM00779 -UM00979 -UM00B79

UMO00500 UMO00700 UMO00900 UMO00B00

Capture 1 register difference

UMO00582 UMO00782 UMO00982 UMO00B82
value
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11.3 List of Unit Memories

Setting monitor item

Unit memory (UM) No.

CHO

CH1

CH2

CH3

| (Buffer 1 to Buffer 60)

-UMO05F9

-UMO007F9

-UMO09F9

-UMOOBF9

(Note 1)

For information on the memory numbers actually used, refer to each item of "11.4 Unit Memory

Detailed Specifications". The above list includes empty areas which are reserved in the system. Do
not read empty areas or write into empty areas.
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11.4 Unit Memory Detailed Specifications

11.4 Unit Memory Detailed Specifications

11.4.1 Common Setting Area

®  Error code

::elrtnory Name Default value Setting range and description

No. (Hex)

UM 00025 |chO Error code |HO

UM 00026 | ch1 Error code | HO Stores error code for each channel. Refer to the error code
UM 00027 | ch2 Error code | HO list.

UM 00028 |ch3 Error code |HO

11.4.2 Individual Setting Area

®H Count Function

Unit
memory Name Default value Setting range and description Unit
No. (Hex)
UM 00050 Set the type of counter.
UM 00120 ° P '
Counter type HO HO: Linear counter -
UM 001FO H1: Ring counter
UM 002C0 -ming
Set whether to enable or disable the overflow/
UM 00051 underflow judgement.
UM 00121 Enable/disable HO: Disable, H1: Enable
UM 001F1 | overflow/ HO Annunciation using overflow and underflow flags |~
underflow of each channel and error codes. However, when
UM 002C1 it is set to disable, the upper and lower limits are
disregarded and counting continues.
UM 00052 Set the upper limit of counter.
UM 00053 Setting range: -2,147,483,647 (8000 0001H) to
UM 00122 2,147,483,647 (TFFF FFFFH)
UM 00123 | Counter upper Signed 32-bit integer
limit U 2147483647 | However, the upper limit should be larger than the | Pulse
lower limit.
UM 002C2 A setting error occurs when the upper limit is
UM 002C3 equal to the lower limit or smaller than the lower
limit.
UM 00054
UM 00055 Set the lower limit of counter.
UM 00124 Setting range: -2,147,483,648 (8000 0000H) to
2,147,483,646 (7TFFF FFFEH
Counterlower |\, »147483648 |~ 16 ( ) Pulse
UM 00125 | limit Signed 32-bit integer
UM 001F4 However, the upper limit should be larger than the
UM 001F5 lower limit.
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11.4 Unit Memory Detailed Specifications

Unit
memory Name Default value Setting range and description Unit
No. (Hex)
UM 002C4 Qqsue;ltltl{(‘)gtﬁg?(;vsg r(': ::rrs it\l\:)hresnrrﬂ;I‘Tel;| F:Eae; I{hmeltlljswer
UM 002C5 limit.
Bm gg?gg Set the direction of count.
UM 001F6 Count direction HO HO: Count ?n normal directif)n -
UM 002C6 H1: Count in reverse direction
Select a signal for counting from the count signal,
internal clock or internal control signal.
UM 00057 HO: Count signal
UM 00127 | Count input Ho H1: Internal clock 0.25 us (4 MHz) )
UM 001F7 | selection H2: Internal clock 1.00 us (1 MHz)
UM 002C7 H3: Internal clock 10 us (100 kHz)
H4: Internal clock 100 us (10 kHz)
H7: Internal control signal
Set the count method.
HO: 2-phase input 1 multiple
UM 00058 H1: 2-phase input 2 multiple
UM 00128 Count method HO H2: 2-p.hf.=13e in.put 4 muItip.Ie i
UM 001F8 H3: Individual input 1 multiple
UM 002C8 H4: Individual input 2 multiple
H5: Direction detection input 1 multiple
H6: Direction detection input 2 multiple
Set counter operations by the input Z signal.
HO: Not used
H1: Reset operation at rising edge
UM 00059 H2: Reset operation at trailing edge
UM 00129 | |nput Z signal HO H3: Positive logic reset operation i
UM 001F9 | function setting H4: Negative logic reset operation
UM 002C9 H5: Preset operation at rising edge
H6: Preset operation at trailing edge
H7: Positive logic preset operation
H8: Negative logic preset operation
Set counter operations by the control 0 signal.
HO: Not used
H1: Positive logic enable operation
H2: Negative logic enable operation
UM 0005A . . .
H3: Positive logic enable operation and reset
UM 0012A Control 0 signal |, operation at rising edge }
UM 001FA | function setting H4: Negative logic enable operation and reset
UM 002CA operation at trailing edge
H5: Positive logic enable operation and preset
operation at rising edge
H6: Negative logic enable operation and preset
operation at trailing edge
UM 0003B | Control 1 signal HO Set counter operations by the control 1 signal.
UM 0012B | function setting HO: Not used
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11.4 Unit Memory Detailed Specifications

Unit
memory Name Default value Setting range and description Unit
No. (Hex)
UM 001FB H1: Positive logic enable operation
UM 002CB H2: Negative logic enable operation
Set to reset the counter when the comparison
match flag rises.
UM 0005C
UM 0012C | Comparison bit no. 15 0
UM 001rG | match leading [ HO (OO |-
edge reset Comparison match F flag
UM 002CC :
Comparison match 0 flag
0: Not reset 1: Reset
Set to reset the counter when the comparison
match flag falls.
UM 0005D
UM 00120 | N T
match trailing HO -
UM 001FD edge reset Comparison match F flag
UM 002CD :
Comparison m.atch 0 flag
0: Not reset  1: Reset
UM 00060
UM 00061
UM 00130 Set the default value used when the power turns
UM 00131 on.
Default value HO Setting range: -2,147,483,648 (8000 0000H) to Pulse
UM 00200 2,147,483,647 (7TFFF FFFFH)
UM 00201 Signed 32-bit integer
UM 002D0
UM 002D1
UM 00062
UM 00063
UM 00132 Set preset values.
UM 00133 : .
Preset value Ho Setting range: -2,147,483,648 (8000 0000H) to Pulse
UM 00202 2,147,483,647 (TFFF FFFFH)
UM 00203 Signed 32-bit integer
UM 002D2
UM 002D3
UM 00064
UM 00065
UM 00134 Set the current value changed value to change the
current count value of counter.
MO0 fcurrent value | Setti . 2,147,483,648 (8000 0000H Pul
changed value etting range: -2,147,483,648 ( ) to ulse
UM 00204 2,147,483,647 (TFFF FFFFH)
UM 00205 Signed 32-bit integer
UM 002D4
UM 002D5
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11.4 Unit Memory Detailed Specifications

Unit
memory Name Default value Setting range and description Unit
No. (Hex)
Set the input time constants of input A signal and
input B signal.
HO: No input time constant
UM 00068 Input A signal/ H1: 0.1 us (2 MHz)
UM 00138 | Input B signal Hs H2: 0.2 us (1 MHz)
UM 00208 | Input Time H3: 0.5 us (500 kHz)
UM 002D8 | Constant H4: 1.0 us (250 kHz)
H5: 2.0 us (100 kHz)
H6: 10.0 us (10 kHz)
H7: Disable (No input time constant)
Set the input time constant of input Z signal.
HO: No input time constant
H1: 0.1 2 MH
UM 00069 us (2 MHz)
UM 00139 Input Z signal H2: 0.2 us (1 MHz)
UM 00209 |nput Time H5 H3: 0.5 us (500 kHZ) -
Constant H4: 1.0 us (250 kHz)
UM 002D9
H5: 2.0 us (100 kHz)
H6: 10.0 us (10 kHz)
H7: Disable (No input time constant)
Set the input time constant of control signal.
HO: No input time constant
H1: 2 us
H2: 5 us
H3: 10 us
H4: 20 us
H5: 50
UM 0006A onus
UM 0013A | Control signal H6: 100 us
input time H9 H7: 500 us -
UM 0020A | gonstant H8: 1.0 ms
M 002DA
UM 00 H9: 2.0 ms
HA: 5.0 ms
HB: 10.0 ms
HC: Disable (No input time constant)
HD: Disable (No input time constant)
HE: Disable (No input time constant)
HF: Disable (No input time constant)
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
B Measurement Function
Unit
memory Name Default value | Setting range and description Unit
No. (Hex)
UM 00070 Select a measurement function from frequency
Measurement measurement, rotation speed measurement A or
UM 00140 | ¢ - tion selection HO rotation speed measurement B. )
UM 00210 HO: Not use measurement function
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11.4 Unit Memory Detailed Specifications

Unit
memory Name Default value | Setting range and description Unit
No. (Hex)
H1: Frequency measurement
H2: Frequency measurement and rotation speed
UM 002EO0 measurement A
H3: Frequency measurement and rotation speed
measurement B
UM 00071
UM 00072
UM 00141 Set the pulse number for one rotation of the
UM 00142 | pyjse number per U1 encoder. Pulse
UM 00211 | rotation Setting range: 1 to 1,048,575 (The values out of
UM 00212 the setting range are invalid.)
UM 002E1
UM 002E2
Set the number of averaging of frequency
measurement values.
HO: No averaging
UM 00073 | get average number H1:2 times
UM 00143 | of frequency H2: 4 times )
HO o Times
UM 00213 | measurement H3: 8 times
UM 002E3 | Processes H4: 16 times
H5: 32 times
H6: 64 times
H7: 128 times
Set the number of averaging of rotation speed
measurement values.
HO: No averaging
UM 00074 | get average number H1:2 t?mes
UM 00144 | of rotation speed H2: 4 times )
HO o Times
UM 00214 | measurement H3: 8 times
UM 002E4 | Pprocesses H4: 16 times
H5: 32 times
H6: 64 times
H7: 128 times
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
B Comparison Function
Unit
memory Name ‘?:If::lt Setting range and description Unit
No. (Hex)
Select a method of the comparison function from band
UM 00078 : ’
comparison or target value match comparison.
UM 00148 Comparison function |, HO: Not used i
UM 00218 | selection .
H1: Band comparison
UM 002E8 H2: Target value match comparison

WUME-FP7HSC-05
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11.4 Unit Memory Detailed Specifications

Unit
memory
No. (Hex)

Name

Default
value

Setting range and description

Unit

UM 00079
UM 00149
UM 00219
UM 002E9

Comparison input
selection

HO

Select a target of the comparison function from count
value or measurement value.

HO: Count value
H1: Measurement value (frequency)
H2: Measurement value (rotation speed)

UM 0007B
UM 0014B
UM 0021B
UM 002EB

Number of
comparison data

u16

Set the judgement value for the comparison function.

Setting range: 1 to 16 (The values out of the setting
range are invalid.)

Times

UM 00080
UM 00150
UM 00220
UM 002F0

Comparison data 0

HO

UM 00088
UM 00158
UM 00228
UM 002F8

Comparison data 1

HO

UM 00090
UM 00160
UM 00230
UM 00300

Comparison data 2

HO

UM 00098
UM 00168
UM 00238
UM 00308

Comparison data 3

HO

UM 000A0
UM 00170
UM 00240
UM 00310

Comparison data 4

HO

UM 000A8
UM 00178
UM 00248
UM 00318

Comparison data 5

HO

UM 000B0O
UM 00180
UM 00250
UM 00320

Comparison data 6

HO

UM 000B8
UM 00188
UM 00258
UM 00328

Comparison data 7

HO

UM 000CO
UM 00190
UM 00260

Comparison data 8

HO

e Areas in which the output patterns of comparison
data and comparison match flags are stored.

e The formats of storage areas differ between the
target value match comparison and the band
comparison.

e Each item occupies an 8-word area. The unit
memory numbers (UM) indicate starting
addresses.

e For details of the format of target value match
comparison, refer to "7.1.2 Target Value Match
Comparison and Band Comparison".

e For details of the format of band comparison, refer
to "7.3.3 Configuration of Band Comparison".
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11.4 Unit Memory Detailed Specifications

Unit
memory
No. (Hex)

Name

Default
value

Setting range and description

Unit

UM 00330

UM 000C8
UM 00198
UM 00268
UM 00338

Comparison data 9

HO

UM 000D0
UM 001A0
UM 00270
UM 00340

Comparison data 10

HO

UM 000D8
UM 001A8
UM 00278
UM 00348

Comparison data 11

HO

UM 000EO
UM 001BO
UM 00280
UM 00350

Comparison data 12

HO

UM 000E8
UM 001B8
UM 00288
UM 00358

Comparison data 13

HO

UM 000FO0
UM 001CO
UM 00290
UM 00360

Comparison data 14

HO

UM 000F8
UM 001C8
UM 00298
UM 00368

Comparison data 15

HO

(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.

B External output function

Unit
memory
No. (Hex)

Name

Default
value

Setting range and description

Unit

UM 00100
UM 001D0
UM 002A0
UM 00370

External output 0 signal HO

setting

Set whether or not to output the comparison
match O flag to the external output O signal.

HO: Not output
H1: Output

UM 00101
UM 001D1
UM 002A1
UM 00371

External output 0 signal

output hold setting

HO

Set whether or not to hold the output signal in
the program mode when an error occurs.

HO: Not hold
H1: Hold

WUME-FP7HSC-05
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11.4 Unit Memory Detailed Specifications

L Default
memory Name o Setting range and description Unit
No. (Hex)
UM 00102 Set the ON timing delay of external output O
UM 001D2 | External output O signal HO signal. ms
UM 002A2 | ON timing delay Setting range: 0 to 1,000 (The values out of the
UM 00372 setting range are invalid.)
UM 00103 ) )
UM 001D3 | External output 0 signal o Set .the ON hold time of external output 0 signal. .
UM 002A3 | ON hold time Sett.mg range: 0 to 1,0QO (The values out of the
setting range are invalid.)
UM 00373
UM 00104 Set whether or not to output the comparison
UM 001D4 | External output 1 signal match 1 flag to the external output 1 signal.
- HO . -
UM 002A4 | setting HO: Not output
UM 00374 H1: Output
UM 00105 Set whether or not to hold the output signal in
UM 001D5 | External output 1 signal HO the program mode when an error occurs.
UM 002A5 | output hold setting HO: Not hold )
UM 00375 H1: Hold
UM 00106 Set the ON timing delay of external output 1
UM 001D6 | External output 1 signal HO signal. ms
UM 002A6 | ON timing delay Setting range: 0 to 1,000 (The values out of the
UM 00376 setting range are invalid.)
UM 00107 . .
UM 001D7 | External output 1 signal o Set Fhe ON hold time of external output 1 signal. .
UM 002A7 | ON hold time Sett_lng range: 0 t<_3 1,0_00 (The values out of the
setting range are invalid.)
UM 00377
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
B Capture Function
Unit
memory Name sl Setting range and description Unit
value
No. (Hex)
Make the setting for the capture function or sampling
capture function.
HO: Not use capture 0 function
H1: Capture function at rising edge of control 0 signal
H2: Capture function at trailing edge of control 0 signal
UM 00110 H3: Capture function at rising edge of control 1 signal
UM 001EO0 ) H4: Capture function at trailing edge of control 1 signal
UM 002B0 Capture 0 setting HO H5: Control 0 signal positive logic sampling capture )
UM 00380 function
H6: Control 0 signal negative logic sampling capture
function
H7: Control 1 signal positive logic sampling capture
function
H8: Control 1 signal negative logic sampling capture
function
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11.4 Unit Memory Detailed Specifications

Unit Default . - .
memory Name o Setting range and description Unit
No. (Hex)
H9: Output relay (Y relay) sampling capture function
The capture 1 setting area is invalid when the sampling
capture function (H5 to H9) is selected in the capture 0
setting.
Make the setting for the capture function or sampling
capture function.
HO: Not use capture 1 function
UM 00111 H1: Capture function at rising edge of control 0 signal
UM 001E1 : i ili i
Capture 1 setting HO H2: Capture function at trailing edge of control 0 signal | _
UM 002B1 H3: Capture function at rising edge of control 1 signal
UM 00381 H4: Capture function at trailing edge of control 1 signal
However, this setting area is invalid when the sampling
capture function (H5 to H9) is selected in the capture 0
setting.
UM 00112 Make the setting for the capture function or sampling
UM 001E2 | Capture function 1 capture function.
UM 002B2 | operation setting HO: One operation )
UM 00382 H1: Continuous operation
UM 00113 Set the sampling time for using the sampling capture
UM 001E3 L function.
Sampling time U1 ) ) ms
UM 002B3 Setting range: 1 to 65,535 (The values out of the setting
UM 00383 range are invalid.)
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
B Capture function / Interrupt function
Unit
memory Name e:lf::lt Setting range and description Unit
No. (Hex)
e Clears values stored in the capture registers and
capture register buffers.
e To clear the capture 0 register, turn off, on and off
the bit 0 of the unit memory. To clear the capture 1
register, turn off, on and off the bit 1 of the unit
memory.
e Clears the areas of capture 0 register, capture 0
register buffer and register difference value buffer
UM 00114 when requesting the capture 0 by executing the
UM 001E4 | Capture Value Clear HO clearance of the capture 0 register.
UM 002B4 | Request e Clears the areas of capture 1 register, capture 1
UM 00384 register buffer and register difference value buffer
when requesting the capture 1 by executing the
clearance of the capture 1 register.
bit no. 15 4 10
(R T
Capture 1 register clear request (bit 1) L
Capture 0 register clear request (bit 0)
0: Not request clearance
1: Request clearance
UM 00115 Capture done flag HO It is used to reset the capture 0 done flag and capture 1 | _

clear request

done flag using user programs. To reset the capture 0

WUME-FP7HSC-05
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11.4 Unit Memory Detailed Specifications

L Default
memory Name - Setting range and description Unit
No. (Hex)
done flag, write H11 and then H10. To reset the capture
0 done flag, write H12 and then H10. At the default
setting, the request to clear the capture done flag is
automatically made at the time of 1/O refresh.
UM 001ES bit no. 15 4 10
UM 002B5 | (Edge type) (=FEEEEEE LT
Capture done flag cl t
UM 00385 O:aKuL;:na?iréecleaagr ?Il%a rr:ferc(‘eifs
1: Manual clear (Clear by bit 0 and bit 1)
Capture 1 done flag clear request (bit 1)
Capture 0 done flag clear request (bit 0)
0: Not request clearance
1: Request clearance
Make the settings for the interrupt operation at the time
of comparison match.
UM 00118 bit e:lﬁ:lt Description Setting
Interrupt function
UM 001ES8
enable/disable H3 0 1 Comparison match | 0: Disable -
UM 002B8 setting 0 flag 1: Enable
UM 00388 -
1 1 Comparison match
1 flag
15-2 - - -

(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.

(Note 2) The capture value clear request and capture done flag clear request signals are available from the
high-speed counter unit Ver.1.2. They can be set in user programs.

(Note 3) - Even if the capture value clear request is executed, the number of completed capture operations in
the buffer area will not be cleared. The number of completed capture operations will be cleared when
the capture enable request (Y7) or the sampling capture function is activated.

11.4.3 Monitor Display Area

Unit memory No. (Hex) [ Name e:lf::lt Setting range and description Unit
UM 003A0 - UM 003A1

Current count value of counter
UM 003B0 - UM 003B1 Count value Ko Range: -2,147,483,648 (8000 0000H) to Pulse
UM 003CO0 - UM 003C1 2,147,483,647 (7TFFF FFFFH)

Signed 32-bit integer
UM 003D0 - UM 003D1

UM 003A2 - UM 003A3 )
Value of capture 0 register.

UM 003B2 - UM 003B3 Canture 0 register | KO Range: -2,147,483,648 (8000 0000H) to Pulse
UM 003C2 - UM 003C3 P 9 2,147,483,647 (TFFF FFFFH)

Signed 32-bit integer

UM 003D2 - UM 003D3

UM 003A4 - UM 003A5 Value of capture 1 register.

Capture 1 register | KO Range: -2,147,483,648 (8000 0000H) to Pulse
UM 00384 - UM 003B5 2,147,483,647 (TFFF FFFFH)

11-18 WUME-FP7HSC-05




11.4 Unit Memory Detailed Specifications

Unit memory No. (Hex) | Name 3;?:“ Setting range and description Unit
UM 003C4 - UM 003C5 ) G
Signed 32-bit integer
UM 003D4 - UM 003D5
UM 003A6 - UM 003A7 Calculated difference between the capture
registers
UM 003B6 - UM 003B7 . .
Capture register Ko (Capture 1 register to Capture 0 register) Pulse
UM 003C6 - UM 003C7 | difference value Range: -2,147,483,648 (8000 0000H) to N
2,147,483,647 (TFFF FFFFH)
UM 003D6 - UM 003D7 Signed 32-bit integer
UM 003A8 - UM 003A9
Frequency measurement value after
UM 003B8 - UM 003B9 Frequency averaging procedure
measurement HO R - 0 to 20.000.000 Hz
UM 003C8 - UM 003C9 (Averaging) ange. 0 ! !
Signed 32-bit integer
UM 003D8 - UM 003D9
UM 003AA -UM 003AB )
) Rotation speed measurement value after
UM 003BA -UM 003BB Rotation speed Ko averaging procedure
measurement . rpm
UM 003CA - UM 003CB (Averaging) Range. -1,200,000,000 to +1 ,200,000,000
Signed 32-bit integer
UM 003DA - UM 003DB
(Note 1)  The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
11.4.4 Capture Value Buffer Area
B Capture value buffer area (For capture 0)
Uni Default q - .
nit memory No. (Hex) | Name . Setting range and description Unit
UM 00400 Monitors the number of completed capture
UM 00600 Number of 0 operations while capturing is enabled.
completed capture | HO It is cleared to zero when the capture Times
UM 00800 0 operations enable request (Y7, Y17, Y27 or Y37) is
UM 00A00 activated.
UM 00402 - UM 00403
UM 00602 - UM 00603 Capture 0 register Once the capture processing is
UM 00802 - UM 00803 buffer 1 performed, the data stored in the capture
0 registers (UM 003x2 - UM 003x3) are
UM 00A02 - UM 00A03 transferred to the buffer 1.
(Omitted) (Omitted) KO The data are shifted and stored from the Pulse
buffer 1 to buffer 60 sequentially.
UM 00478 - UM 00479 Range: -2,147,483,648 (8000 0000H) to
UM 00678 - UM 00679 Capture 0 register 2147:22?)17 (ZFFF FFFFH)
UM 00878 - UM 00879 | buffer 60 igned se-bit infeger
UM 00A78 - UM 00A79
UM 00482 - UM 00483 Capture register KO Transfers the difference between the Pulse
UM 00682 - UM 00683 difference value for capture 1 register (UM 003x4 - UM 003x5)
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11.4 Unit Memory Detailed Specifications

Unit memory No. (Hex)

Name

Default
value

Setting range and description

Unit

UM 00882 - UM 00883

UM 00A82 - UM 00A83

capture 0 request
buffer 1

(Omitted)

(Omitted)

UM 004F8 - UM 004F9

UM 006F8 - UM 006F9

UM 008F8 - UM 008F9

UM 00AF8 - UM 00AF9

Capture register
difference value for
capture 0 request
buffer 60

and the capture 0 register (UM 003x2 -
UM 003x3) to the buffer 1 when the
capture request is made for the capture 0.
The data are shifted and stored from the
buffer 1 to buffer 60 sequentially.

Range: -2,147,483,648 (8000 0000H) to
2,147,483,647 (TFFF FFFFH)

Signed 32-bit integer

(Note 1)
(Note 2)

g1 Info. )

The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
The capture value buffer areas are available from the high-speed counter unit Ver.1.2.

e For information on unit memory (UM) numbers corresponding to each buffer number, refer to
the list beginning on page "P.11-21".

B Capture value buffer area (For capture 1)

Unit memory No. (Hex) | Name E;f::lt Setting range and description Unit
UM 00500 Monitors the number of completed capture
UM 00700 Number of 1 operations while capturing is enabled.
completed capture | HO It is cleared to zero when the capture Times
UM 00900 1 operations enable request (Y7, Y17, Y27 or Y37) is
UM 00B00 activated.
UM 00502 - UM 00503
UM 00702 - UM 00703 Capture 1 register Once the capture processing is
UM 00902 - UM 00903 buffer 1 performed, the data stored in the capture
1 registers (UM 003x4 - UM 003x5) are
UM 00B02 - UM 00B03 transferred to the buffer 1.
(Omitted) (Omitted) KO The data are shifted and stored from the Pulse
buffer 1 to buffer 60 sequentially.
UM 00578 - UM 00579 Range: -2,147,483,648 (8000 0000H) to
UM 00778 - UM 00779 | capture 1 register 2‘147’(??52’?;"17' (t7FFF FFFFH)
UM 00978 - UM 00979 | buffer 60 'gned <o Infeger
UM 00B78 - UM 00B79
UM 00582 - UM 00583
Capture register Transfers the difference between the
UM 00782 - UM 00783 difference value for capture 1 register (UM 003x4 - UM 003x5)
UM 00982 - UM 00983 capture 1 request and the capture 0 register (UM 003x2 -
buffer 1 UM 003x3) to the buffer 1 when the
UM 00B82 - UM 00B83 capture request is made for the capture 1.
KO The data are shifted and stored from the | Pulse

(Omitted)

(Omitted)

UM 005F8 - UM 005F9

UM 007F8 - UM 007F9

UM 009F8 - UM 009F9

Capture register
difference value for
capture 1 request
buffer 60

buffer 1 to buffer 60 sequentially.

Range: -2,147,483,648 (8000 0000H) to
2,147,483,647 (TFFF FFFFH)

Signed 32-bit integer
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11.4 Unit Memory Detailed Specifications

Unit memory

No. (Hex) Name

Default
value

Setting range and description

Unit

UM 00BF8 - UM 00BF9

(Note 1)
(Note 2)

g1 Info. )

The unit memory numbers in the above table are for CHO, CH1, CH2 and CH3 from the top.
The capture value buffer areas are available from the high-speed counter unit Ver.1.2.

e For information on unit memory (UM) numbers corresponding to each buffer number, refer to
the list beginning on page "P.11-24".

B Checklist of unit memories (Capture 0 register buffers)

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 1

UMO00402-UM00403

UM00602-UM00603

UM00802-UM00803

UMOOA02-UM0O0AO3

Buffer 2

UMO00404-UM00405

UM00604-UM00605

UM00804-UM00805

UMOOA04-UM0O0AO5

Buffer 3

UMO00406-UM00407

UMO00606-UM00607

UMO00806-UM00807

UMOOA06-UMO0OAQ7

Buffer 4

UMO00408-UM00409

UMO00608-UM00609

UMO00808-UM00809

UMOOA08-UMO0A09

Buffer 5

UMO0040A-UM0040B

UMO060A-UM0060B

UMOO080A-UM0080B

UMOOAOA-UMOOAOB

Buffer 6

UMO0040C-UM0040D

UM0060C-UM0060D

UMO0080C-UMO0080D

UMOOAOC-UMOOAOD

Buffer 7

UMO0040E-UMO0040F

UMO060E-UMO060F

UMO080E-UMO080F

UMOOAOE-UMOOAOQF

Buffer 8

UMO00410-UM00411

UMO00610-UM00611

UMO00810-UM00811

UMOOA10-UMO0A11

Buffer 9

UMO00412-UM00413

UMO00612-UM00613

UMO00812-UM00813

UMO0A12-UMO0A13

Buffer 10

UMO00414-UM00415

UM00614-UM00615

UMO00814-UM00815

UMOOA14-UMO0A15

Buffer 11

UMO00416-UM00417

UMO00616-UM00617

UMO00816-UM00817

UMO0A16-UMO0A17

Buffer 12

UMO00418-UM00419

UMO00618-UM00619

UMO00818-UM00819

UMO0A18-UMO0A19

Buffer 13

UMO0041A-UM0041B

UMO0061A-UM0061B

UMO0081A-UM0081B

UMOOA1A-UMO0A1B

Buffer 14

UMO0041C-UM0041D

UMO0061C-UM0061D

UMO0081C-UM0081D

UMOOA1C-UMOOA1D

Buffer 15

UMO0041E-UMO0041F

UMO0061E-UMO0061F

UMO0081E-UMO0081F

UMOOA1E-UMOOA1F

Buffer 16

UMO00420-UM00421

UM00620-UM00621

UM00820-UM00821

UMO0A20-UMO0A21

Buffer 17

UMO00422-UM00423

UMO00622-UM00623

UMO00822-UM00823

UMO0A22-UMO00A23

Buffer 18

UMO00424-UM00425

UMO00624-UM00625

UMO00824-UM00825

UMO0A24-UMO0A25

Buffer 19

UMO00426-UM00427

UM00626-UM00627

UMO00826-UM00827

UMOO0A26-UMO0A27

Buffer 20

UMO00428-UM00429

UMO00628-UM00629

UM00828-UM00829

UMOOA28-UM00A29

Buffer 21

UMO0042A-UM0042B

UMO0062A-UM0062B

UMO0082A-UM0082B

UMO0A2A-UMO0A2B

Buffer 22

UMO0042C-UM0042D

UM0062C-UM0062D

UM0082C-UM0082D

UMOOA2C-UMO0A2D

Buffer 23

UMO0042E-UM0042F

UMO0062E-UMO0062F

UMO0082E-UMO0082F

UMOOA2E-UMO0A2F

Buffer 24

UMO00430-UM00431

UMO00630-UM00631

UMO00830-UM00831

UMOOA30-UMO0A31

Buffer 25

UMO00432-UM00433

UMO00632-UM00633

UM00832-UM00833

UMOOA32-UM0O0A33

Buffer 26

UMO00434-UM00435

UMO00634-UM00635

UM00834-UM00835

UMOOA34-UM0O0A35

WUME-FP7HSC-05
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11.4 Unit Memory Detailed Specifications

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 27

UMO00436-UM00437

UMO00636-UM00637

UMO00836-UM00837

UMOOA36-UMO0A37

Buffer 28

UMO00438-UM00439

UMO00638-UM00639

UMO00838-UM00839

UMOOA38-UM0O0A39

Buffer 29

UMO0043A-UM0043B

UMO063A-UM0063B

UMO083A-UM0083B

UMOOA3A-UMO0A3B

Buffer 30

UMO0043C-UMO0043D

UMO0063C-UM0063D

UMO0083C-UM0083D

UMOOA3C-UMO0A3D

Buffer 31

UMO0043E-UMO0043F

UMOO063E-UMO0063F

UMO083E-UMO0083F

UMOOA3E-UMOOA3F

Buffer 32

UMO00440-UM00441

UMO00640-UM00641

UMO00840-UM00841

UMOOA40-UMO0A41

Buffer 33

UMO00442-UM00443

UM00642-UM00643

UM00842-UM00843

UMO00A42-UMO0A43

Buffer 34

UMO00444-UM00445

UMO00644-UM00645

UM00844-UM00845

UMO00A44-UMO0A45

Buffer 35

UMO00446-UM00447

UMO00646-UM00647

UMO00846-UM00847

UMO0A46-UMO0A47

Buffer 36

UMO00448-UM00449

UMO00648-UM00649

UMO00848-UM00849

UMO00A48-UMO0A49

Buffer 37

UMO0044A-UMO0044B

UMO0064A-UM0064B

UMO0084A-UM0084B

UMOOA4A-UMO0A4B

Buffer 38

UMO0044C-UM0044D

UM0064C-UM0064D

UM0084C-UM0084D

UMOOA4C-UMO00A4D

Buffer 39

UMO0044E-UMO0044F

UMO064E-UMO0064F

UMO084E-UMO0084F

UMOOA4E-UMOO0A4F

Buffer 40

UMO00450-UM00451

UMO00650-UM00651

UMO00850-UM00851

UMOOAS50-UMO0AS51

Buffer 41

UMO00452-UM00453

UMO00652-UM00653

UMO00852-UM00853

UMO0A52-UMO0A53

Buffer 42

UMO00454-UM00455

UMO00654-UM00655

UMO00854-UM00855

UMOO0AS54-UMO0A55

Buffer 43

UMO00456-UM00457

UMO00656-UM00657

UMO00856-UM00857

UMOOAS56-UMO0A57

Buffer 44

UMO00458-UM00459

UMO00658-UM00659

UM00858-UM00859

UMOOAS58-UM0O0A59

Buffer 45

UMO0045A-UM0045B

UMO0065A-UM0065B

UMO0085A-UM0085B

UMOOASA-UMO0A5B

Buffer 46

UMO0045C-UM0045D

UMO0065C-UM0065D

UMO0085C-UM0085D

UMOOAS5C-UMO0OASD

Buffer 47

UMO045E-UMO0045F

UMOO0G5E-UM0065F

UMOO085E-UM0085F

UMOOASE-UMOOAS5F

Buffer 48

UMO00460-UM00461

UM00660-UM00661

UMO00860-UM00861

UMOOAG0-UMO0AG1

Buffer 49

UMO00462-UM00463

UMO00662-UM00663

UMO00862-UM00863

UMOO0AG62-UM00AG3

Buffer 50

UMO00464-UM00465

UMO00664-UM00665

UMO00864-UM00865

UMO0A64-UMO0AGS

Buffer 51

UMO00466-UM00467

UMO00666-UM00667

UMO00866-UMO00867

UMOOAG66-UMO0AG7

Buffer 52

UMO00468-UM00469

UMO00668-UM00669

UMO00868-UM00869

UMOOAG8-UM0O0AGY

Buffer 53

UMO046A-UM0046B

UMO066A-UM0066B

UMO086A-UM0086B

UMOOAGA-UMO0AGB

Buffer 54

UMO0046C-UMO0046D

UM0066C-UM0066D

UM0086C-UMO0086D

UMOOAGC-UMO0AGD

Buffer 55

UMO046E-UMO0046F

UMOO066E-UMO066F

UMO086E-UMO086F

UMOOAGE-UMOOAGF

Buffer 56

UMO00470-UMO00471

UMO00670-UM00671

UMO00870-UM00871

UMOOA70-UMOOAT71

Buffer 57

UMO00472-UM00473

UMO00672-UM00673

UMO00872-UM00873

UMOO0A72-UMO0A73

Buffer 58

UMO00474-UM00475

UMO00674-UM00675

UMO00874-UM00875

UMOO0OA74-UMO0A75

Buffer 59

UMO00476-UM00477

UMO00676-UM00677

UMO00876-UM00877

UMOOA76-UMO0A77

Buffer 60

UMO00478-UM00479

UMO00678-UM00679

UMO00878-UM00879

UMOOA78-UMO0A79

(Note 1)

The capture value buffer areas are available from the high-speed counter unit Ver.1.2.
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B Checklist of unit memories (Difference value buffer: Stored when Capture 0
request occurs.)

I Unit memory (UM) No.
CHO CH1 CH2 CH3

Buffer 1 UM00482-UM00483 UM00682-UM00683 UM00882-UM00883 UMO0A82-UM00AS83
Buffer 2 UMO00484-UM00485 UM00684-UM00685 UM00884-UM00885 UMO0OA84-UMO0O0A85
Buffer 3 UMO00486-UM00487 UM00686-UM00687 UM00886-UM00887 UMOOA86-UMO0A87
Buffer 4 UMO00488-UM00489 UM00688-UM00689 UM00888-UM00889 UMOOA88-UM00A89
Buffer 5 UMO0048A-UM0048B | UM0068A-UM0068B | UMO088A-UM0088B | UMOOABA-UMOOASB
Buffer 6 UM0048C-UM0048D | UM0068C-UMO0068D | UM0088C-UM0088D | UMOOA8C-UMOOA8D
Buffer 7 UMO048E-UM0048F | UMO068E-UMO0068F | UMOO88E-UMO088F | UMOOASE-UMOOASF
Buffer 8 UMO00490-UMO00491 UM00690-UM00691 UM00890-UM00891 UMOOA90-UMO0A91
Buffer 9 UM00492-UM00493 UM00692-UM00693 UM00892-UM00893 UMO00A92-UM00A93
Buffer 10 UM00494-UM00495 UM00694-UM00695 UM00894-UM00895 UMOO0A94-UMO00A95
Buffer 11 UMO00496-UM00497 UM00696-UM00697 UM00896-UM00897 UMOO0A96-UM00A97
Buffer 12 UMO00498-UM00499 UM00698-UM00699 UM00898-UM00899 UMOOA98-UMO00A99
Buffer 13 UMO049A-UM0049B | UM0O069A-UM0069B | UMO089A-UMO0089B | UMOOA9A-UMOOA9B
Buffer 14 UMO0049C-UM0049D | UM0069C-UMO0069D | UM0089C-UM0089D | UMOOA9C-UMOOA9SD
Buffer 15 UMOO49E-UMO0049F | UMO069E-UMO069F | UMOO89E-UMO089F | UMOOA9E-UMOOA9F
Buffer 16 UMO04A0-UM004A1 | UMO0O6A0-UMO06A1T | UMOO8AO-UMO08A1 | UMOOAAO-UMOOAA1
Buffer 17 UMO004A2-UM004A3 | UM0O06A2-UMO06A3 | UMO08A2-UMO08A3 | UMOOAA2-UMOOAA3
Buffer 18 UMO004A4-UM004A5 | UMO06A4-UMO0BA5 | UMO08A4-UMOO8BA5 | UMOOAA4-UMO0OAA5S
Buffer 19 UMO004A6-UM004A7 | UMO06A6-UMO0BA7 | UMO08A6-UMO08A7 | UMOOAAB-UMOOAA7
Buffer 20 UMO04A8-UM004A9 | UMO06A8-UMO0BA9 | UMO08A8-UMO0BAY9 | UMOOAA8-UMOOAA9
Buffer 21 UMO004AA-UM004AB | UMOO6AA-UMO0OGAB | UMOOBAA-UMOOBAB | UMOOAAA-UMOOAAB
Buffer 22 UMOO4AC-UMO04AD | UMOO6AC-UMOO6AD | UMOOBAC-UMOOBAD | UMOOAAC-UMOOAAD
Buffer 23 UMOO4AE-UMO04AF | UMOOB6AE-UMOOGAF | UMOOBAE-UMOOSAF | UMOOAAE-UMOOAAF
Buffer 24 UMO004B0-UM004B1 | UM006B0-UM006B1 | UM0O08B0-UM008B1 | UMOOABO-UMOOAB 1
Buffer 25 UM004B2-UM004B3 | UM006B2-UM006B3 | UM008B2-UM008B3 | UMOOAB2-UMOOAB3
Buffer 26 UMO004B4-UM004B5 | UM006B4-UM006B5 | UM008B4-UM008B5 | UMOOAB4-UMO0OAB5
Buffer 27 UMO004B6-UM004B7 | UM006B6-UM006B7 | UM008B6-UM008B7 | UMOOABG-UMOOAB7
Buffer 28 UMO004B8-UM004B9 | UM006B8-UM006B9 | UM008B8-UM008B9 | UMOOABS8-UMOOAB9
Buffer 29 UMO004BA-UM004BB | UMO06BA-UM006BB | UMO08BA-UM008BB | UMOOABA-UMOOABB
Buffer 30 UMO004BC-UM004BD | UM006BC-UMO006BD | UM008BC-UM008BD | UMOOABC-UMOOABD
Buffer 31 UMO004BE-UMO004BF | UMOO6BE-UMO006BF | UMO0O8BE-UMO008BF | UMOOABE-UMOOABF
Buffer 32 UM004C0-UM004C1 | UM006C0O-UM0O06C1 | UMO08C0-UM008C1 | UMOOACO-UMOOAC1
Buffer 33 UMO004C2-UM004C3 | UM006C2-UM006C3 | UM008C2-UM008C3 | UMOOAC2-UMOOAC3
Buffer 34 UMO004C4-UM004C5 | UM006C4-UMO006C5 | UM008C4-UM008C5 | UMOOAC4-UMOOAC5
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11.4 Unit Memory Detailed Specifications

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 35

UMO004C6-UM004C7

UMO006C6-UM006C7

UMO008C6-UM008C7

UMOOAC6-UMOOAC7

Buffer 36

UMO004C8-UMO004C9

UMO006C8-UM006C9

UMO008C8-UMO008C9

UMOOAC8-UMO0ACY

Buffer 37

UMO004CA-UMO004CB

UMO006CA-UMO006CB

UMO08CA-UMO008CB

UMOOACA-UMOOACB

Buffer 38

UMO004CC-UM004CD

UMO006CC-UM006CD

UM008CC-UM008CD

UMOOACC-UMOOACD

Buffer 39

UMO04CE-UMO04CF

UMO06CE-UMO06CF

UMO08CE-UMO08CF

UMOOACE-UMOOACF

Buffer 40

UMO004D0-UM004D1

UMO006D0-UM006D1

UMO008D0-UM008D1

UMOOADO-UMOOAD1

Buffer 41

UMO004D2-UM004D3

UMO006D2-UM006D3

UMO008D2-UM008D3

UMOOAD2-UMO0AD3

Buffer 42

UMO004D4-UM004D5

UMO006D4-UM006D5

UMO008D4-UMO008D5

UMOOAD4-UMO0OADS

Buffer 43

UMO004D6-UM004D7

UMO006D6-UM006D7

UMO008D6-UM008D7

UMOOADG6-UMO0OAD7

Buffer 44

UMO004D8-UM004D9

UMO006D8-UM006D9

UMO008D8-UM008D9

UMOOAD8-UMO0OAD9

Buffer 45

UMO004DA-UM004DB

UMO06DA-UM006DB

UMO008DA-UM008DB

UMOOADA-UMO0OADB

Buffer 46

UM004DC-UM004DD

UMO006DC-UM006DD

UM008DC-UM008DD

UMOOADC-UMOOADD

Buffer 47

UMO004DE-UMO004DF

UMO06DE-UMO06DF

UMO08DE-UMO08DF

UMOOADE-UMOOADF

Buffer 48

UMOO4E0-UMO04E1

UMOO6EO0-UMO06E1

UMOO8EO-UMOO08E1

UMOOAEO-UMOOAE1

Buffer 49

UMO04E2-UMO04E3

UMOO06E2-UMO06E3

UMOO08E2-UMO08E3

UMOOAE2-UMOOAE3

Buffer 50

UMO04E4-UMO04ES

UMOO06E4-UMO06ES

UMOO08E4-UMO08ES

UMOOAE4-UMOOAES

Buffer 51

UMOO04E6-UMO04E7

UMOO6GEG-UMOOGE7

UMOOSEG-UMO08E7

UMOOAEG-UMOOAE7

Buffer 52

UMOO4E8-UM004E9

UMOOG6E8-UMO0GE9

UMOOSES8-UMO08E9

UMOOAES8-UMOOAE9

Buffer 53

UMOO4EA-UMO04EB

UMOOG6EA-UMO06EB

UMOO8BEA-UMO08EB

UMOOAEA-UMOOAEB

Buffer 54

UMOO4EC-UMO04ED

UMOOG6EC-UMOOGED

UMOO8EC-UMOOSED

UMOOAEC-UMOOAED

Buffer 55

UMOO4EE-UMO04EF

UMOOGEE-UMO0GEF

UMOO8SEE-UMO0SEF

UMOOAEE-UMOOAEF

Buffer 56

UMO004F0-UMO004F1

UMOO06F0-UMOOG6F1

UMOO8FO0-UMOO8F1

UMOOAFO0-UMOOAF1

Buffer 57

UMO04F2-UMO04F3

UMO06F2-UMO006F3

UMOO08F2-UMOO08F3

UMOOAF2-UMOOAF3

Buffer 58

UMO004F4-UM004F5

UMO06F4-UMO06F5

UMO008F4-UMO008F5

UMOOAF4-UMOOAF5

Buffer 59

UMO004F6-UM004F7

UMOO06F6-UMOO0GF7

UMO08F6-UMO08F7

UMOOAF6-UMOOAF7

Buffer 60

UMOO04F8-UMO004F9

UMOO6F8-UMO006GF9

UMOO08F8-UMO08F9

UMOOAF8-UMO0OAF9

(Note 1)
(Note 2)

are stored when capturing for the capture 0 register is executed.

B Checklist of unit memories (Capture 1 register buffers)

The capture value buffer areas are available from the high-speed counter unit Ver.1.2.
In the above areas, the capture register difference values (Capture 1 register 1 - Capture 0 register)

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 1

UMO00502-UM00503

UMO00702-UM00703

UMO00902-UM00903

UMO00B02-UMO00B03

Buffer 2

UMO00504-UM00505

UMO00704-UM00705

UMO00904-UM00905

UMO00B04-UMO00B05

Buffer 3

UMO00506-UM00507

UMO00706-UM00707

UMO00906-UMO00907

UMO00B06-UMO00B07

Buffer 4

UMO00508-UM00509

UMO00708-UM00709

UM00908-UM00909

UMO00B08-UM00B09
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11.4 Unit Memory Detailed Specifications

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 5

UMO050A-UM0050B

UMO0070A-UM0070B

UMO090A-UMO0090B

UMOOBOA-UMO0B0OB

Buffer 6

UMO0050C-UM0050D

UM0070C-UM0070D

UMO0090C-UMO0090D

UMO00BOC-UMO00BOD

Buffer 7

UMOO050E-UMO0050F

UMO0070E-UMO0070F

UMOO90E-UMO090F

UMOOBOE-UMO0BOF

Buffer 8

UMO00510-UM00511

UMO00710-UM00711

UMO00910-UM00911

UMO00B10-UMO00B11

Buffer 9

UMO00512-UM00513

UMO00712-UM00713

UMO00912-UM00913

UMO00B12-UM00B13

Buffer 10

UMO00514-UM00515

UMO00714-UM00715

UMO00914-UM00915

UMO00B14-UMO00B15

Buffer 11

UMO00516-UM00517

UMO00716-UM00717

UM00916-UM00917

UMO00B16-UMO00B17

Buffer 12

UMO00518-UM00519

UMO00718-UM00719

UM00918-UM00919

UM00B18-UM00B19

Buffer 13

UMO0051A-UM0051B

UMO0071A-UM0071B

UMO0091A-UM0091B

UMO0OB1A-UM00B1B

Buffer 14

UMO0051C-UM0051D

UMO0071C-UM0071D

UM0091C-UM0091D

UMO00B1C-UMO00B1D

Buffer 15

UMO0051E-UMO051F

UMO0071E-UMO071F

UMO0091E-UMO091F

UMOOB1E-UMO0OB1F

Buffer 16

UMO00520-UM00521

UMO00720-UM00721

UM00920-UM00921

UMO00B20-UM00B21

Buffer 17

UMO00522-UM00523

UMO00722-UM00723

UM00922-UM00923

UMO00B22-UM00B23

Buffer 18

UM00524-UM00525

UMO00724-UM00725

UMO00924-UM00925

UMO00B24-UM00B25

Buffer 19

UMO00526-UM00527

UMO00726-UM00727

UMO00926-UM00927

UMO00B26-UM00B27

Buffer 20

UMO00528-UM00529

UMO00728-UM00729

UMO00928-UM00929

UMO00B28-UM00B29

Buffer 21

UMO0052A-UM0052B

UMO0072A-UM0072B

UMO0092A-UM0092B

UMO0B2A-UM00B2B

Buffer 22

UMO0052C-UM0052D

UM0072C-UM0072D

UM0092C-UM0092D

UM00B2C-UM00B2D

Buffer 23

UMO0052E-UMO0052F

UMO0072E-UMO0072F

UMO0092E-UMO0092F

UMOO0B2E-UMO00B2F

Buffer 24

UMO00530-UM00531

UMO00730-UM00731

UMO00930-UM00931

UMO00B30-UMO00B31

Buffer 25

UMO00532-UM00533

UMO00732-UM00733

UM00932-UM00933

UMO00B32-UM00B33

Buffer 26

UMO00534-UM00535

UMO00734-UM00735

UM00934-UM00935

UMO00B34-UM00B35

Buffer 27

UMO00536-UM00537

UMO00736-UM00737

UM00936-UM00937

UMO00B36-UM00B37

Buffer 28

UMO00538-UM00539

UMO00738-UM00739

UMO00938-UM00939

UMO00B38-UM00B39

Buffer 29

UMO053A-UM0053B

UMO0073A-UM0073B

UMO0093A-UM0093B

UMOOB3A-UMO00B3B

Buffer 30

UMO0053C-UM0053D

UMO0073C-UM0073D

UMO0093C-UM0093D

UMO00B3C-UMO00B3D

Buffer 31

UMOO053E-UMO0053F

UMO0073E-UMO0073F

UMOO093E-UMO093F

UMOOB3E-UMO00B3F

Buffer 32

UMO00540-UMO00541

UMO00740-UMO00741

UM00940-UM00941

UMO00B40-UMO00B41

Buffer 33

UMO00542-UM00543

UMO00742-UM00743

UMO00942-UM00943

UMO00B42-UM00B43

Buffer 34

UMO00544-UM00545

UMO00744-UM00745

UMO00944-UM00945

UMO00B44-UM00B45

Buffer 35

UMO00546-UM00547

UMO00746-UM00747

UM00946-UM00947

UMO00B46-UM00B47

Buffer 36

UMO00548-UM00549

UMO00748-UM00749

UM00948-UM00949

UMO00B48-UM00B49

Buffer 37

UMO0054A-UM0054B

UMO0074A-UM0074B

UMO0094A-UM0094B

UMO0B4A-UM00B4B

Buffer 38

UMO0054C-UM0054D

UMO0074C-UM0074D

UM0094C-UM0094D

UMO00B4C-UMO00B4D

Buffer 39

UMO054E-UMO0054F

UMO0074E-UMO0074F

UMO094E-UMO0094F

UMOOB4E-UMO00B4F

Buffer 40

UMO00550-UMO00551

UMO00750-UM00751

UM00950-UM00951

UMO00B50-UMO00B51
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11.4 Unit Memory Detailed Specifications

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 41

UMO00552-UM00553

UMO00752-UM00753

UMO00952-UM00953

UMO00B52-UMO00B53

Buffer 42

UMO00554-UM00555

UMO00754-UM00755

UM00954-UM00955

UMO00B54-UM00B55

Buffer 43

UMO00556-UM00557

UMO00756-UM00757

UMO00956-UM00957

UMO00B56-UM00B57

Buffer 44

UMO00558-UM00559

UMO00758-UM00759

UMO00958-UM00959

UMO00B58-UMO00B59

Buffer 45

UMO055A-UM0055B

UMO0075A-UM0075B

UMO095A-UM0095B

UMOOB5A-UMO00B5B

Buffer 46

UMO0055C-UM0055D

UMO0075C-UM0075D

UMO0095C-UM0095D

UMO00B5C-UM00BSD

Buffer 47

UMOO055E-UMO0055F

UMO0075E-UMO0075F

UMOOQ95E-UMO095F

UMOOBSE-UMO0B5F

Buffer 48

UMO00560-UM00561

UM00760-UMO00761

UM00960-UM00961

UMO00B60-UM00B61

Buffer 49

UMO00562-UM00563

UMO00762-UM00763

UMO00962-UM00963

UMO00B62-UMO00B63

Buffer 50

UMO00564-UM00565

UMO00764-UM00765

UMO00964-UM00965

UMO00B64-UMO00B65

Buffer 51

UMO00566-UM00567

UMO00766-UMO00767

UMO00966-UMO00967

UMO00B66-UM00B67

Buffer 52

UMO00568-UM00569

UMO00768-UM00769

UM00968-UM00969

UMO00B68-UM00B69

Buffer 53

UMO056A-UM0056B

UMO0076A-UMO0076B

UMO096A-UM0096B

UMOOB6A-UM00B6B

Buffer 54

UMO0056C-UMO0056D

UMO0076C-UM0076D

UM0096C-UM0096D

UMO00B6C-UMO00B6D

Buffer 55

UMOO056E-UMO056F

UMO0076E-UMO0076F

UMOO096E-UMO096F

UMOOB6E-UMO0B6F

Buffer 56

UMO00570-UM00571

UMO00770-UMO00771

UMO00970-UM00971

UMO00B70-UMO00B71

Buffer 57

UMO00572-UM00573

UMO00772-UM00773

UMO00972-UM00973

UMO00B72-UMO00B73

Buffer 58

UMO00574-UM00575

UMO00774-UM00775

UM00974-UM00975

UMO00B74-UM00B75

Buffer 59

UMO00576-UMO00577

UMO00776-UMO00777

UMO00976-UM00977

UMO00B76-UMO00B77

Buffer 60

UMO00578-UM00579

UMO00778-UM00779

UMO00978-UM00979

UMO00B78-UMO00B79

(Note 1)

The capture value buffer areas are available from the high-speed counter unit Ver.1.2.

B Checklist of unit memories (Difference value buffer: Stored when Capture 1
request occurs.)

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 1

UMO00582-UM00583

UMO00782-UM00783

UMO00982-UM00983

UMO00B82-UMO00B83

Buffer 2

UMO00584-UM00585

UMO00784-UM00785

UM00984-UM00985

UMO00B84-UM00B85

Buffer 3

UMO00586-UM00587

UMO00786-UM00787

UMO00986-UM00987

UMO00B86-UM00B87

Buffer 4

UMO00588-UM00589

UMO00788-UM00789

UMO00988-UM00989

UMO00B88-UM00B89

Buffer 5

UMO058A-UMO0058B

UMO0078A-UM0078B

UMO0098A-UM0098B

UMOOB8A-UMO00B8B

Buffer 6

UMO0058C-UM0058D

UMO0078C-UM0078D

UMO0098C-UM0098D

UMO00B8C-UMO00B8D

Buffer 7

UMOO058E-UMO058F

UMO0078E-UMO0078F

UMOO098E-UMO098F

UMOOBS8E-UMOOBSF

Buffer 8

UMO00590-UM00591

UMO00790-UMO00791

UM00990-UM00991

UMO00B90-UM00B91

Buffer 9

UMO00592-UM00593

UMO00792-UM00793

UMO00992-UM00993

UMO00B92-UMO00B93

Buffer 10

UMO00594-UM00595

UMO00794-UM00795

UMO00994-UM00995

UMO00B94-UMO00B95

Buffer 11

UMO00596-UM00597

UMO00796-UM00797

UMO00996-UM00997

UMO00B96-UM00B97
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11.4 Unit Memory Detailed Specifications

Unit memory (UM) No.

Buffer No.
CHO CH1 CH2 CH3

Buffer 12 UMO00598-UM00599 UM00798-UM00799 UM00998-UM00999 UMO00B98-UM00B99
Buffer 13 UMO059A-UM0059B | UM0079A-UM0079B | UMO099A-UMO0099B | UMOOB9A-UM00B9B
Buffer 14 UMO0059C-UM0059D | UM0079C-UMO0079D | UM0099C-UM0099D | UMOOB9C-UMO0B9D
Buffer 15 UMOO59E-UMO0059F | UM0O079E-UMO079F | UMO099E-UMO099F | UMOOB9E-UMOOBOF
Buffer 16 UMO05A0-UM005A1 | UM007A0-UM007A1 | UMO09A0-UMO09A1 | UMOOBAO-UMOOBA1
Buffer 17 UMO005A2-UM005A3 | UM007A2-UM007A3 | UM0O09A2-UMO09A3 | UMOOBA2-UMO0OBA3
Buffer 18 UMO005A4-UM005A5 | UM007A4-UM007A5 | UMO09A4-UMO09A5 | UMOOBA4-UMO0OBA5S
Buffer 19 UMO05A6-UM005A7 | UM007A6-UMO07A7 | UMO09A6-UMO09A7 | UMOOBAG-UMOOBA7
Buffer 20 UMOO05A8-UM005A9 | UM007A8-UM0O07A9 | UMO09A8-UMO09A9 | UMOOBA8-UMOOBA9
Buffer 21 UMOO05AA-UM0O05AB | UM007AA-UMO07AB | UMO09AA-UMO09AB | UMOOBAA-UMOOBAB
Buffer 22 UMOO5AC-UMO05AD | UM007AC-UMO07AD | UMO0SAC-UMO09AD | UMOOBAC-UMOOBAD
Buffer 23 UMOO5AE-UMO05AF | UMOO7AE-UMO07AF | UMOO9AE-UMO09AF | UMOOBAE-UMOOBAF
Buffer 24 UMO005B0-UM005B1 | UM007B0-UM007B1 | UMO09B0-UM009B1 | UM0OOBB0-UMO0BB 1
Buffer 25 UM005B2-UM005B3 | UM007B2-UM007B3 | UM009B2-UMO009B3 | UM0O0BB2-UM00BB3
Buffer 26 UMO005B4-UM005B5 | UM007B4-UM007B5 | UM009B4-UMO009B5 | UM00BB4-UM00BB5
Buffer 27 UMO005B6-UM005B7 | UM007B6-UM007B7 | UM009B6-UMO009B7 | UM0O0BB6-UM00BB7
Buffer 28 UMO005B8-UM005B9 | UM007B8-UM007B9 | UM009B8-UM009B9 | UM0O0BB8-UM00BB9
Buffer 29 UMO05BA-UM005BB | UM007BA-UM007BB | UMO09BA-UMO009BB | UMOOBBA-UM00BBB
Buffer 30 UMO005BC-UM005BD | UM007BC-UMO007BD | UM009BC-UM009BD | UMOOBBC-UMO0BBD
Buffer 31 UMOO5BE-UMO005BF | UM007BE-UMO007BF | UMO09BE-UMO09BF | UMOOBBE-UMOOBBF
Buffer 32 UMO005C0-UM005C1 | UM007C0-UM007C1 | UM009C0-UM009C1 | UMOOBCO0-UMOOBC1
Buffer 33 UMO005C2-UM005C3 | UM007C2-UM007C3 | UM009C2-UM009C3 | UMOOBC2-UMO0OBC3
Buffer 34 UMO005C4-UM005C5 | UM007C4-UMO007C5 | UM009C4-UM009C5 | UMOOBC4-UMO0OBC5
Buffer 35 UMO005C6-UM005C7 | UM007C6-UM007C7 | UM009C6-UM009C7 | UMOOBC6-UMOOBC7
Buffer 36 UMO005C8-UM005C9 | UM007C8-UM007C9 | UM009C8-UM009C9 | UMOOBC8-UMO0BC9
Buffer 37 UMO005CA-UM005CB | UM007CA-UMO007CB | UMO09CA-UM009CB | UMOOBCA-UMO0OBCB
Buffer 38 UM005CC-UM005CD | UM007CC-UM007CD | UM0O09CC-UMO009CD | UMOOBCC-UMO0BCD
Buffer 39 UMOO05CE-UMO05CF | UM007CE-UMO007CF | UMO09CE-UMO09CF | UMOOBCE-UMOOBCF
Buffer 40 UM005D0-UM005D1 | UM007D0-UMO007D1 | UM009D0-UM009D1 | UMOOBDO-UMOOBD1
Buffer 41 UM005D2-UM005D3 | UM007D2-UM007D3 | UM009D2-UM009D3 | UM0O0OBD2-UMO0BD3
Buffer 42 UMO005D4-UM005D5 | UM007D4-UM007D5 | UM009D4-UM009D5 | UMO0OBD4-UMO0BD5
Buffer 43 UMO005D6-UM005D7 | UM007D6-UM007D7 | UM009D6-UM009D7 | UMOOBD6-UMOOBD7
Buffer 44 UMO005D8-UM005D9 | UM007D8-UM007D9 | UM009D8-UM009D9 | UMOOBD8-UMO0OBD9
Buffer 45 UMO005DA-UM005DB | UM007DA-UMO007DB | UM0O09DA-UM009DB | UMOOBDA-UMO00BDB
Buffer 46 UM005DC-UM005DD | UM007DC-UM007DD | UM009DC-UMO009DD | UM0O0OBDC-UM00BDD
Buffer 47 UMO05DE-UMO005DF | UM007DE-UM007DF | UMO0O9DE-UMO09DF | UMOOBDE-UMOOBDF

WUME-FP7HSC-05
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11.4 Unit Memory Detailed Specifications

Buffer No.

Unit memory (UM) No.

CHO

CH1

CH2

CH3

Buffer 48

UMOO5E0-UMOOSE1

UMO007E0-UMO07E1

UMOO9EO-UMO09E1

UMOOBEO-UMOOBE1

Buffer 49

UMOO05E2-UMO05E3

UMO007E2-UMO07E3

UMOO09E2-UM0O09E3

UMOOBE2-UMOOBES3

Buffer 50

UMOO05E4-UM005SES

UMO007E4-UMO07ES

UMOO09E4-UMO09ES

UMOOBE4-UMOOBES

Buffer 51

UMOO5E6-UMO0SE7

UMO07E6-UMO07E7

UMOO9EG-UMO0SE7

UMOOBEG-UMOOBE7

Buffer 52

UMOO5E8-UMO05E9

UMO07E8-UMO007E9

UMOO9E8-UMO09E9

UMOOBES8-UMOOBE9

Buffer 53

UMOO5EA-UMOO0SEB

UMO07EA-UMO07EB

UMOO9EA-UMO09EB

UMOOBEA-UMOOBEB

Buffer 54

UMOO5EC-UMO0SED

UMO007EC-UMOO7ED

UMOO9EC-UMO09ED

UMOOBEC-UMOOBED

Buffer 55

UMOO5EE-UMOOSEF

UMOO7EE-UMOO7EF

UMOO9EE-UMO09EF

UMOOBEE-UMOOBEF

Buffer 56

UMO05F0-UMO05F1

UMO007F0-UMO07F1

UMOO09F0-UMOO09F1

UMOOBFO0-UMOOBF1

Buffer 57

UMO05F2-UM005F3

UMO007F2-UMO007F3

UMO09F2-UMO09F3

UMOOBF2-UMOOBF3

Buffer 58

UMO005F4-UM0O05F5

UMO007F4-UMO07F5

UMO09F4-UMO09F5

UMOOBF4-UMOOBF5

Buffer 59

UMOO05F6-UMO05F7

UMO07F6-UMOO07F7

UMOO9F6-UMO09F7

UMOOBF6-UMOOBF7

Buffer 60

UMOO5F8-UMO05F9

UMO007F8-UMO007F9

UMOO9F8-UMO09F9

UMOOBF8-UMO0BF9

(Note 1)
(Note 2)

are stored when capturing for the capture 1 register is executed.

The capture value buffer areas are available from the high-speed counter unit Ver.1.2.
In the above areas, the capture register difference values (Capture 1 register 1 - Capture 0 register)
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11.5 Dimensions

11.5 Dimensions

2-ch type 4-ch type
28 28

90

(19) 80 4
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Manual numbers can be found at the bottom of the manual cover.
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Manual No.
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Mar. 2014
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2nd Edition

e Change to specifications Capture function
(Section 4.1, Chapter 8, Sections 11.2 to 11.4)
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"Operation Ready Request" and
"Configuration Using User Programs" (Section
4.3, Section 4.4)

Jun. 2022

WUME-FP7HSC-03

3rd Edition
e Changed manual format

May 2023

WUME-FP7HSC-04

4th Edition

Add Push-In Connector
"3.2.1 About Push-In Connector"

Apr. 2024

WUME-FP7HSC-05

5th Edition
e Change in Corporate name
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Order Placement Recommendations and Considerations

The Products and Specifications listed in this document are subject to change (including
specifications, manufacturing facility and discontinuing the Products) as occasioned by the
improvements of Products. Consequently, when you place orders for these Products, Panasonic
Industry Co., Ltd. asks you to contact one of our customer service representatives and check
that the details listed in the document are commensurate with the most up-to-date information.

[Safety precautions]

Panasonic Industry Co., Ltd. is consistently striving to improve quality and reliability.
However, the fact remains that electrical components and devices generally cause failures
at agiven statistical probability. Furthermore, their durability varies with use environments
or use conditions. In this respect, check for actual electrical components and devices under
actual conditions before use. Continued usage in a state of degraded condition may cause the
deteriorated insulation. Thus, it may result in abnormal heat, smoke or fire. Carry out safety
design and periodic maintenance including redundancy design, design for fire spreadprevention,
and design for malfunction prevention so that no accidents resulting in injury or death, fire
accidents, or social damage will be caused as a result of failure of the Products or ending

life of the Products.

The Products are designed and manufactured for the industrial indoor environment use. Make
sure standards, laws and regulations in case the Products are incorporated tomachinery, system,
apparatus, and so forth. With regard to the mentioned above, confirm the conformity of the

Products by yourself.

Do not use the Products for the application which breakdown or malfunction of Products may
cause damage to the body or property.
i) usage intended to protect the body and ensure security of life
ii)application which the performance degradation or quality problems, such as breakdown,
of the Products may directly result in damage to the body or property
It is not allowed the use of Products by incorporating into machinery and systems indicated
below because the conformity, performance, and quality of Products are not guaranteed under

such usage.
i) transport machinery (cars, trains, boats and ships, etc.)

ii) control equipment for transportation

1ii) disaster-prevention equipment / security equipment

iv) control equipment for electric power generation

v) nuclear control system

vi) aircraft equipment, aerospace equipment, and submarine repeater
vii) burning appliances

viii) military devices

ix) medical devices (except for general controls)

x) machinery and systems which especially require the high level of reliability and safety

[Acceptance inspection]
In connection with the Products you have purchased from us or with the Products delivered

to your premises, please perform an acceptance inspection with all due speed and, in connection
with the handling of our Products both before and during the acceptance inspection, please
give full consideration to the control and preservation of our Products.

[Warranty period]
Unless otherwise stipulated by both parties, the warranty period of our Products is three

years after the purchase by you or after their delivery to the location specified by you.
The consumable items such asbattery, relay, filter and other supplemental materials are excluded

from the warranty.

[Scope of warranty]
In the event that Panasonic Industry Co., Ltd. confirms any failures or defects of the Products

by reasons solely attributable to Panasonic Industry Co., Ltd. during the warranty period,
Panasonic Industry Co., Ltd. shall supply the replacements of the Products, parts or replace
and/or repair the defective portion by free of charge at the location where the Products were
purchased or delivered to your premises as soon as possible.

However, the following failuresanddefectsarenot coveredbywarrantyandwe arenot responsible

for such failures and defects.

(1) When the failure or defect was caused by a specification, standard, handling method,
etc. which was specified by you.

(2) When the failure or defect was caused after purchase or delivery to your premises by
an alteration in construction, performance, specification, etc. which did not involve
us.

(3) When the failure or defect was caused by a phenomenon that could not be predicted by
the technology at purchasing or contracted time.

(4) When the use of our Products deviated from the scope of the conditions and environment
set forth in the instruction manual and specifications.

(5) When, after our Products were incorporated into your products or equipment for use, damage

resulted which could have been avoided if your products or equipment had been equipped

with the functions, construction, etc. the provision of which is accepted practice in
the industry.
(6) When the failure or defect was caused by a natural disaster or other force majeure.
(7) When the equipment is damaged due to corrosion caused by corrosive gases etc. 1in the
surroundings.

The above terms and conditions shall not cover any induced damages by the failure or defects
of the Products, and not cover your production items which are produced or fabricated by using
the Products. In any case, our responsibility for compensation is limited to the amount paid

for the Products.

[Scope of service]
The cost of delivered Products does not include the cost of dispatching an engineer, etc.

In case any such service is needed, contact our sales representative.

Panasonic Industry Co., Ltd.
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Panasonic Industry Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8506, Japan
https://industry.panasonic.com/
[Please visit our website for inquiries and about our sales network. |
© Panasonic Industry Co., Ltd. 2013-2024
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