OmRron

Multifunction Digital Counter H7CX

Advanced 1/16 DIN Preset Counter with
Enhanced Features

B Configure as a 1-stage or 2-stage, total, batch, or
dual counter; or use as a tachometer
(configurability depends on model)

B High-speed response of up to 5 kHz and can be
scaled to 10 kHz

B Programmable display color to alert any output
status change

B All parameters can be set via front membrane
keys or DIP switches

B PNP/NPN selectable input

B Key protection function
B NEMA4/IP66 front

Ordering Information

m Standard Counters (1 Stage)

Six-digit type

Item

Part number

Sensor power supply

Output type

11-pin socket

Screw terminal

12 VvDC

Contact output

H7CX-A11 AC100-240

H7CX-A AC100-240

H7CX-A11D1 DC12-24/AC24

Transistor output

H7CX-A11S AC100-240

H7CX-AS AC100-240

H7CX-A11SD1 DC12-24/AC24

None

Contact output

H7CX-AD DC12-24

Transistor output

H7CX-ASD DC12-24

Four-digit type

Item

Part number

Sensor power supply

Output type

11-pin socket

Screw terminal

12 VvDC

Contact output

H7CX-A114 AC100-240

H7CX-A4 AC100-240

H7CX-A114D1 DC12-24/AC24

Transistor output

H7CX-A114S AC100-240

H7CX-A4S AC100-240

None

Contact output

H7CX-A4D DC12-24

Transistor output

H7CX-A4SD DC12-24

m Advanced Counters (2 Stage)

Six-digit type

Item

Part number

Sensor power supply

Output type

Screw terminal — non-configurable output

Screw terminal — configurable output

12 VvDC

Contact output

H7CX-AW AC100-240

H7CX-AWD1 DC12-24/AC24

Transistor output

H7CX-AWS AC100-240

H7CX-AWSD1 DC12-24/AC24

H7CX-AUSD1 DC12-24/AC24

Contact and Transistor
output

H7CX-AU AC100-240

H7CX-AUD1 DC12-24/AC24

None

Transistor output

H7CX-AWSD DC12-24

H7CX-A4WSD DC12-24
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Four-digit type

Item

Part number

Sensor power supply | Output type

Screw terminal

12 VvDC Contact output

H7CX-A4W AC100-240

m Model Number Legend:

H7CX-AOOOOOO

123456

1. External connection
None: Screw terminals
11: 11-pin socket
2. No. of digits
None: 6 digits
4: 4 digits
3. Stage setting
None: 1-stage setting
uU: Factory-set to 1-stage setting
W: Factory-set to 2-stage setting

4. Output type

None: Contact output or contact and transistor in
combination

S: Transistor output
5. Supply voltage/external power supply

None: 100 to 240 VAC at 50/60 Hz with 12 VDC power
supply
D: 12 to 24 VDC without external power supply

D1: 12to 24 VDC or 24 VAC at 50/60 Hz with 12 VDC
power supply

6. Case color
None: Black
G: Light gray (Munsell 5Y7/1): Produced upon request.

m Accessories (Order Separately)

Name Part number
Flush mounting adapter (See note 1.) Y92F-30
Waterproof packing (See note 1.) Y92S-29
Track mounting/front 11-pin P2CF-11
connecting socket 11-pin, finger-safe type P2CF-11-E
Back connecting socket | 11-pin P3GA-11

11-pin, finger-safe type P3GA-11 with Y92A-48G (See note 2.)
Hard cover Y92A-48
Soft cover Y92A-48F1
Mounting track 50 cm (I) x 7.3 mm (t) PFP-50N

1m () x 7.3 mm (t) PFP-100N

1m () x 16 mm (t) PFP-100N2
End plate PFP-M
Spacer PFP-S

Note: 1. Supplied with screw-terminal models (i.e., excluding H7CX-A11[1/-A114[] models).
2. Y92A-48G is a finger-safe terminal cover attached to the P3GA-11 Socket.
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Specifications

m Standard Counter Ratings

Item

H7CX-A4] | H7CX-A] H7CX-A1140] H7CX-A110]

Classification

Preset counter

Supported
configurations
(selectable)

1-stage counter, 1-stage counter with total counter

Rated supply voltage
(See note 1.)

100 to 240 VAC (50/60 Hz), 12 to 24 VDC 100 to 240 VAC (50/60 Hz)

24 VAC (50/60 Hz)/12 to 24 VDC

Operating voltage
range

85% to 110% of rated supply voltage (90% to 110% at 12 VDC)

Power consumption

Approx. 9.2 VA at 264 VAC
Approx. 7.2 VA at 26.4 VAC
Approx. 3.7 Wat 12 VDC

Mounting method

Flush mounting Flush mounting, surface mounting, or DIN track mounting

External connections

Screw terminals 11-pin socket

Terminal screw
tightening torque

0.5 N'm max. -

SV range: 0 to 9,999

SV range: —99,999 to 999,999
(See note 2.) or 0 to 999,999

SV range: 0 to 9,999

Display 7-segment, negative transmissive LCD;
PV 11.5 mm-high characters, red | 9 mm-high characters, red or 11.5-mm high characters, red | 9 mm-high characters, red
or green (programmable) green (programmable)
SV 6 mm-high characters, green
Digits 4 digits (-999 to 9,999) 6 digits (—99,999 to 999,999) 4 digits (-999 to 9,999) 6 digits (99,999 to 999,999)

SV range: —99,999 to 999,999
(See note 2.) or 0 to 999,999

Max. counting speed

30 Hz or 5 kHz (selectable, ON/OFF ratio 1:1), common setting for CP1 and CP2

Input modes

Increment, decrement, command, individual, and quadrature

Input signals

CP1, CP2, reset, and total reset

Input method

No-voltage input/voltage input (switchable)

No-voltage input

ON impedance: 1 kQ max. (Leakage current: 5 to 20 mA at 0 Q)
ON residual voltage: 3 V max.

OFF impedance: 100 kQ min.

Voltage input

High (logic) level: 4.5 to 30 VDC

Low (logic) level: 0 to 2 VDC (Input resistance: approx. 4.7 kQ)

Reset input

Minimum reset input signal width: 1 or 20 ms (selectable), common setting for all inputs

Reset system

External, manual, and automatic reset (internal according to C, R, P, and Q mode operation)

Output modes

N,F,C,R K-1,P, Q A (8) N,F,C, R K-1,P,Q,A, N,F, C,R, K-1,P, Q, A (8)
K2,D,L (11)

One-shot output time

0.01t099.99 s

Output type

SPDT
1 transistor

Contact type:
Transistor type:

Control output

Contact output:
Minimum applied load:
Transistor output:

3 A at 250 VAC/30 VDC, resistive load (cos¢=1)
10 mA at 5 VDC (failure level: P, reference value)
NPN open collector, 100 mA at 30 VDC

Residual voltage: 1.5 VDC max. (approx. 1 V)
Leakage current: 0.1 mA max.

NEMA B300 Pilot Duty, 1/4 HP 5-A resistive load at 120 VAC, 1/3 HP 5-A resistive load at 240 VAC

External power supply

12 VDC (+10%), 100 mA (except for H7CX-ACID models)
Refer to Precautions for details.

Key protection

Yes

Prescaling function

Yes (0.001 to 9.999) [ Yes (0.001 to 99.999) [ Yes (0.001 to 9.999) [ Yes (0.001 to 99.999)

Decimal point
adjustment

Yes (rightmost 3 digits)

Sensor waiting time

250 ms max. (Control output is turned OFF and no input is accepted during sensor waiting time.)

Memory backup

EEPROM (overwrites: 100,000 times min.) that can store data for 10 years min.

Ambient temperature

Operating: —10 to 55°C (14 to 131°F), —10 to 50°C (14 to 122°F) if counters are mounted side by side, with no icing or condensation

Storage: 25 to 65°C (-13 to 149°F) with no icing or condensation
Ambient humidity 25% to 85%
Case color Black (N1.5)
Attachments Waterproof gasket, panel-mounting adapter None
Note: 1. Permissible ripple: 20% (p-p) max.

2. Only when the following modes are selected.
Input mode: command, individual, or quadrature; output mode: K-2, D, or L



m Multifunction Counter Ratings
Item H7CX-A4WL] H7CX-AWL] H7CX-AUC]
Classification Preset counter Preset counter/tachometer
Supported configurations (select- 1-stage counter, 2-stage counter, 1-stage counter, 2-stage counter, 1-stage counter with total counter, 1-stage
able) 1-stage counter with total counter, counter with batch counter, dual counter, tachometer

1-stage counter with batch counter,
dual counter

Rated supply voltage (See note 1.)

100 to 240 VAC (50/60 Hz), 100 to 240 VAC (50/60 Hz), 100 to 240 VAC (50/60 Hz),
121024 VDC 24 VAC (50/60 Hz)/12 to 24 VDC, 24 VAC (50/60 Hz)/12 to 24 VDC
1210 24 VDC

Operating voltage range

85% to 110% of rated supply voltage (90% to 110% at 12 VDC)

Power consumption

Approx. 9.2 VA at 264 VAC, Approx. 7.2 VA at 26.4 VAC, Approx. 3.7 W at 12 VDC

Mounting method

Flush mounting

External connections

Screw terminals

Terminal screw tightening torque

0.5 N'm max.

Display

7-segment, negative transmissive LCD

PV

11.5 mm-high characters, red or 9 mm-high characters, red or green (programmable)
green (programmable)

SV

6 mm-high characters, green

Digits

4 digits (—999 to 9,999) 6 digits (99,999 to 999,999 or 0 to 999,999 when using as Tachometer)
SV range: 0 to 9,999 SV range: —99,999 to 999,999 (See note 2.) or 0 to 999,999

Input signals

CP1, CP2, reset 1, and reset 2

Input method

No-voltage input/voltage input (switchable)

No-voltage input

ON impedance: 1 kQ max. (Leakage current: 5 to 20 mA at 0 Q)
ON residual voltage: 3 V max.

OFF impedance: 100 kQ min.

Voltage input

High (logic) level: 4.5 to 30 VDC

Low (logic) level: 0 to 2 VDC (Input resistance: approx. 4.7 kQ)

Counter Max. counting speed | 30 Hz or 5 kHz (selectable, ON/OFF ratio 1:1), common setting for CP1 and CP2
Input mode Increment, decrement, command, individual, and quadrature
Reset input Minimum reset input signal width: 1 or 20 ms (selectable), common setting for all inputs
Reset system External, manual, and automatic reset (internal according to C, R, P, and Q mode operation)
Output modes N,F,C,R, K-1,P,Q,A(8) | N,F,C,R,K-1,P,Q A K-2,D, L, H(12)
One-shot output time | 0.01 to 99.99 s
Tachometer | Pulse measurement | --- Periodic measurement (Sampling period: 200 ms)
method
Max. counting speed | --- 30 Hz or 10 kHz (selectable)
Measuring ranges - 30 Hz: 0.01to 30.00 Hz
10 kHz: 0.01 Hz to 10 kHz
Measuring accuracy | --- +0.1% FS £1 digit max. (at 23 £5°C)
Output modes --- HI-LO, AREA, HI-HI, LO-LO
Auto-zero time - 0.1t099.9s
Startup time - 0.0t0999s
Average processing | --- OFF/2/4/8 times
Output type H7CX-A4W/-AW/-AWD1: SPDT (OUT2) and SPST-NO (OUT1) H7CX-AU/-AUD1: SPDT and 1
H7CX-A4WSD/-AWS/-AWSD/-AWSD1: 2 transistors transistor
H7CX-AUSD1: 2 transistors
(Output allocation possible)
Control output Contact output: 3 A at 250 VAC/30 VDC, resistive load (cos¢=1)
Minimum applied load: 10 mA at 5 VDC (failure level: P, reference value)
Transistor output: NPN open collector, 100 mA at 30 VDC

Residual voltage: 1.5 VDC max. (approx. 1 V)
Leakage current: 0.1 mA max.

NEMA B300 Pilot Duty, 1/4 HP 5-A resistive load at 120 VAC, 1/3 HP 5-A resistive load at 240 VAC

External power supply

12 VDC (£10%) 100 mA (except for H7CX-ACID models) Refer to Precautions for details.

Key protection

Yes

Prescaling function

Yes (0.001 to 9.999) [ Yes (0.001 to 99.999)

Decimal point adjustment

Yes (rightmost 3 digits)

Sensor waiting time

250 ms max. (Control output is turned OFF and no input is accepted during sensor waiting time.)

Memory backup

EEPROM (overwrites: 100,000 times min.) that can store data for 10 years min.

Ambient temperature

Operating: —10 to 55°C (14 to 131°F), —10 to 50°C (14 to 122°F) if counters are mounted side by side, with no icing or

condensation
Storage:  —25 to 65°C (-13 to 149°F) with no icing or condensation
Ambient humidity 25% to 85%
Case color Black (N1.5)
Attachments Waterproof gasket, panel-mounting adapter

Note: 1. Permissible ripple: 20% (p-p) max.

2. Only when the following modes are selected.
- Input mode: command, individual, or quadrature; output mode: K-2, D, L, or H
- Dual count calculating mode: SUB; output mode: K-2, D, L, or H in dual counter operation
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m Characteristics

Item

H7CX

Insulation resistance

100 MQ min. (at 500 VDC) between current-carrying terminal and exposed non-current-carrying metal parts, and between non-
continuous contacts

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between current-carrying metal parts and non-current-carrying metal parts

2,000 VAC (for 100 to 240 VAC), 50/60 Hz for 1 min between power supply and input circuit (1,000 VAC for 24 VAC/12 to 24
VDC)

1,000 VAC (for H7CX-[1SD/-[1SD1), 50/60 Hz for 1 min between control output, power supply, and input circuit (2,000 VAC for
models other than H7CX-[1SD/-[1SD1)

1,000 VAC, 50/60 Hz for 1 min between non-continuous contacts

Impulse withstand voltage

3 kV (between power terminals) for 100 to 240 VAC, 1 kV for 24 VAC/12 to 24 VDC and 12 to 24 VDC
4.5 kV (between current-carrying terminal and exposed non-current-carrying metal parts) for 100 to 240 VAC,
1.5 kV for 24 VAC/12 to 24 VDC and 12 to 24 VDC

Noise immunity

+1.5 kV (between power terminals) for 100 to 240 VAC and 24 VAC/12 to 24 VDC, +480 V for 12 to 24 VDC
+600 V (between input terminals)
Square-wave noise by noise simulator (pulse width: 100 ns/1 us, 1-ns rise)

Static immunity

Destruction: 15 kV
Malfunction: 8 kV

Vibration resistance Destruction: 10 to 55 Hz with 0.75-mm single amplitude each in three directions
Malfunction: 10 to 55 Hz with 0.35-mm single amplitude each in three directions
Shock resistance Destruction: 294 m/s? each in three directions
Malfunction: 98 m/s2 each in three directions

Life expectancy

Mechanical: 10,000,000 operations min.
Electrical: 100,000 operations min. (3 A at 250 VAC, resistive load)

Approved safety
standards (See note 1.)

UL508/Listing, CSA C22.2 No. 14, conforms to EN61010-1 (Pollution degree 2/overvoltage category Il)
Conforms to VDE0106/P100 (finger protection).

EMC

(EMI) EN61326
Emission Enclosure: EN55011 Group 1 class A
Emission AC mains: EN55011 Group 1 class A
(EMS) EN61326
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)
8 kV air discharge (level 3)
Immunity RF-interference: EN61000-4-3: 10 V/m (Amplitude-modulated, 80 MHz to 1 GHz) (level 3);

10 V/m (Pulse-modulated, 900 MHz +5 MHz) (level 3)
Immunity Conducted

Disturbance: EN61000-4-6: 10 V (0.15 to 80 MHz) (according to EN61000-6-2)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3);
1 kV I/O signal-line (level 4)
Immunity Surge: EN61000-4-5: 1 kV line to lines (power and output lines) (level 2);
2 kV line to ground (power and output lines) (level 3)
Immunity Voltage Dip/Interruption EN61000-4-11: 0.5 cycle, 100% (rated voltage)

Degree of protection

Panel surface: IP66 and NEMA Type 4 (indoors) (See note 2.)

Weight

Approx. 140 g

Note: 1. To meet UL listing requirements with the H7CX-A110 models, an OMRON P2CF-11-0 or P3GA-11 Socket must be mounted
on the H7CX. If any other manufacturers sockets are used, H7CX-A110 models will only meet UL508 recognition requirements.

2. A waterproof packing is necessary to ensure IP66 waterproofing between the H7CX and installation panel.

m Engineering Data (Reference Values)

Electrical Life Expectancy Electrical Life Expectancy
(Resistive Load) (Inductive Load)
1,000 1,000
— A —
700
A 700K %
-~ A ~
2 500 A\ X 500
» \ Y » S
c S < .
S A\ S A\
=R S T 300 g
~ = hae
o o, EOVEE (=) o Seo 30 VDC (L/R=7 ms)
Q So Q ~
] LY S D
G / Sl 1) S~y /
250 VAC (cos¢=1) 100 / — DRETIN
100 |— 250 VAC cos¢=0.4
70 70
50 50
) > 3 0 1 2
Load current (A) Load current (A)

Reference: A current of 0.15 A max. can be switched at 125 VDC (cos$=1) and current of 0.1 A max. can be switched if L/R=7 ms. In both
cases, a life of 100,000 operations can be expected. The minimum applicable load is 10 mA at 5 VDC (failure level: P).
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Nomenclature

‘ Indicators ‘ COUNTER ‘ Operation Keys
(D Reset Indicator (Orange) O—T3/= ’,”"’""’ﬁ’f“; (® Mode Key
Lit when the reset input (1) or reset key % e - 0 1 Fa 1 '-.. '.‘ @ Used to switch mode and setting items.
i —] 1oV, mle
is ON. @ oy ng'g“'ﬁ_ ® Reset Key
(@ Key Protection Indicator (Orange) 6 SE Ol 2 The operation of the reset function
Control Output Indicator (Orange depends on the configuration selected
® OUT: P One staée ge) as shown in the table below.
OUT1, OUT2: Two stages @ UpKeys:1to4
@ Total Count Indicator (6-digit models: 1 to 6)
Lit when the total count value is . - @ Down Keys: 1to4
displayed. Front view of 4-digit model
(® Batch Indicator ‘ Sv«.lltches
Lit when the batch count value is COUNTER ® Key Protect Switch
displayed. (Ol Y Py (Factory setting) OFF o ON
(® Set Value 1, 2 Stage Indicator @« :1338333 @
oyT| |l @l al.al el a ]:.]
@ Present Value (Main Display) o—1"* o o
Character height: 11.5 mm (6-digit: 9 mm)
Set Value (Sub-display) DIP Switch
Character height: 6 mm
T omron H7CX
Front view of 6-digit model
Reset Operation by Reset Key
Configuration Reset operation
1-stage/2-stage counter Resets the present value and outputs.
Total and preset counter * Resets the present value and outputs.
* When the total count value is displayed, resets the present value, the total count value, and outputs.
Batch counter * Resets the present value and OUT2.
* When the batch count value is displayed, resets the present value, the batch count value, and outputs.
Dual counter Resets the CP1 present value, CP2 present value, dual count value, and outputs.
Tachometer Maintains the measured value and outputs (hold function).
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Opera

tion

m Block Diagram

[ (Basic |
! Output circuit insulation) Power supply 1
! | circuit 1
I
—————— (Basic __Jd__l___ (seenote) _ ____ |
insulation)
« _|_> Display circuit
! Input circuit ,| Internal control 1
! circuit 1
Key switch

circuit

Note:

m I/O Functions

Using as a

Counter

All models except for H7CX-OD (models with 12 to 24-VDC power supplies) have basic insulation.

Inputs

CP1, CP2

In general (except for dual counter mode)
Reads counting signals
Increment, decrement, command, individual, and quadrature inputs accepted.

When used as a dual counter
Reads CP1 count signals with CP1 input and CP2 count signals with CP2 input.
Increment signals can be input.

Reset or Reset 1

In general (except for dual counter mode)

Resets present value and outputs (OUT2 when using the batch counter). (See note.)
Counting cannot be performed during reset/reset 1 input.

The reset indicator is lit during reset input.

When used as a dual counter

Resets the CP1 present value (to 0).

Counting for CP1 input cannot be performed during reset 1 input.
The reset indicator is lit during reset 1 input.

Total Reset or

When used as a 1-stage/2-stage counter

Reset 2 Does not operate (Not used).
* When used as a total and preset counter
Resets the total count value.
Hold the total count value at 0 during total reset input.
* When used as a batch counter
Rest the batch count value and batch output (OUT1).
Holds the batch count value at 0 during reset 2 input.
* When used as a dual counter
Resets the CP2 present value.
Counting for CP2 input cannot be performed during reset 2 input.
Outputs OuUT1, OUT2 Outputs take place according to designated output mode when corresponding preset is reached.
Note: Inincrement mode or increment/decrement mode, the present value returns to 0; in decrement mode, the present value returns to

the set value with 1-stage models, and returns to set value 2 with 2-stage models.

Using as a Tachometer

Inputs CP1, CP2 Reads counting signals. (CP2 input is not used.)
Reset 1, Reset 2 Holds the measurement value and outputs. (Reset 2 input is not used.)
The reset indicator is lit during hold.
Outputs OUT1, OUT2 Outputs signals according to the specified output mode when a set value is reached.
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Setting Procedure Guide

m Setting for Counter Operation
(1-stage/2-stage Counter, Total and Preset Counter, Batch Counter, Dual Counter)

When USIng BaSIC Settlngs Only The settings can be performed easily with the DIP switch.

. - Basic Settings 77777777777777 ., =For detailed setting methods, refer to Quick Setup - Basic Counter Operation
: « Counting speed (30 Hz, 5 kHz)

i * Input mode (UP, DOWN)

: « Output mode (N, F, C, K-1)

i+ One-shot output time (0.5 s, 0.05 s) (See note 2.)
: « Reset input signal width (20 ms, 1 ms)

I

1 2 3 4 5 6 7 8
ON
1

« NPN/PNP input mode (NPN, PNP) OFF

When Using Settings Other than the Above When Using Advanced Functions
All the functions can be set with the operation keys. Settings for advanced functions other than the basic settings above can be
=For detailed setting methods, refer to Quick Setup - Advanced Counter Operation performed with the operation keys.

=For detailed setting methods, refer to Quick Setup - Advanced Counter Operation

- -Other Settings - ------------------
. = Input mode (UP/DOWN A, UP/DOWN B, UP/DOWN C) )

« Output 1 time (for 2-stage counter)
: « Output mode (R, P, Q, A, K-2,D, L, H)

I I
I I
I I
I ) ) - I
) « Decimal point position
1+ One-shot output time (except for 0.5 s and 0.05 s) (See note 2.) ! Prescale value !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e I
I I
I I
I I
I I
I I

« Dual count calculating mode
« Display color
« Output allocation

« Key protect level

Note: 1. At the time of delivery, the H7CX is set to the 1-stage counter (2-stage counter for H7CX-AWDO/-A4W0O models) configuration.
2. Setto output 2 time when using as a 2-stage counter or batch counter.

m Setting for Tachometer Operation

When USing BaSiC Settings Only The settings can be performed easily with the DIP switch.

. . =For detailed setting methods, refer to Quick setup - Basic Tachometer Operation.
- -Basic Settings - ---------

: « Counting speed (30 Hz, 5 kHz)

i+ Output mode (HI-LO, AREA, HI-HI, LO-LO),
I

|

|

1 2 383 4 5 6 7 8
« Average processing (OFF, 2, 4, 8 times) ON
« NPN/PNP input mode (NPN, PNP) ? E E E E E E E E
77777777777777777777 OFF

When Using Advanced Functions

Settings for advanced functions other than the basic settings above can be performed with
the operation keys.
=For detailed methods, refer to Quick setup - Advanced Tachometer Operation.

. - Advanced Functions - - . _ .
« Decimal point position
« Prescale value

« Auto-zero time

« Startup time

« Display color

« Output allocation

« Key protect level

Note: At the time of delivery, the H7CX is set to the 2-stage counter (1-stage counter for H7CX-AUO models) configuration.
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Operation — Counter Function

m Quick Setup — Basic Counter Operation

| Settings for basic functions can be performed with just the DIP switch.

%Be sure to set pin 1 to ON. ‘

4

e

Note: All of the pins are factory-set to OFF.

Note:

Item OFF ON

1 | DIP switch settings enable/ | Disabled Enabled
disable

2 | Counting speed 30 Hz 5 kHz

3 | Input mode UP (increment) | DOWN

(decrement)

4 | Output mode Refer to the table on the right.

5 |

6 | One-shot output time 05s 0.05s
(See note.)

7 | Reset input signal width 20 ms 1ms

8 | NPN/PNP input mode NPN PNP

Note: 1.
2. Changes to DIP switch settings are enabled when the power is turned ON.

Set to one-shot output 2 time when using as a 2-stage
counter or batch counter.

Easy Confirmation of Switch Settings Using Indicators

The ON/OFF status of the DIP switch pins can be
confirmed using the front display. For details, refer to Opera-
tion in Configuration Selection Mode.

Pin 4 Pin 5 Output mode
OFF OFF N

ON OFF F

OFF ON C

ON ON K-1

Be sure to set pin 1 of the DIP switch to ON. If it is set to OFF, the DIP switch settings will not be enabled.

3. When setting input modes, output modes, or output times that cannot be set with the DIP switch, all of the settings have to be made using the
operation keys. For detailed setting methods, refer to Quick Setup - Advanced Counter Operation. When making settings using the operation keys,

be sure to set pin 1 of the DIP switch to OFF.

| Switching to Total and Preset Counter, Batch Counter, and Dual Counter Operation (See note.)

The H7CX is factory-set to the 1-stage

counter (2-stage counter for H7CX-AW[ /- Power ON ||
A4WI[] models) configuration. To change to
a different configuration, use the procedure
shown on the rlght' : Configuration selection mode ,: I Run mode I
Note: This includes changing to the 2- """ 77T TTTT

stage counter (or 1-stage counter) "I - n

configuration. F “ ?ﬂ“& 4

Note: Tiwoog key must be presse(z1}fore the key.

Select the configuration using the and keys (CRJ key with 6-digit models).

L’ ke lnt e lnke—bint«—>dink+«— LAl

(1-stage
counter)

Note:

(2-stage
counter)

(Total and
preset counter) counter)

The configurations that can be selected vary with the model.

(Batch

(Dual
counter)

(Tachometer)

Advanced-Function Settings

For details, refer to Quick Setup - Advanced Counter Operation
Note:

After making DIP switch settings for basic operation, advanced functions (see note) can be added using the operation keys.

Advanced functions consist of the dual count calculating mode, output 1 time (for 2-stage counter), decimal point
position, prescale value, display color, output allocation, and key protect level.
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m Quick Setup — Advanced Counter Functions

Note: At the time of delivery, the H7CX is set to the 1-stage counter (2-stage counter for H7CX-AWL1/-A4W[1 models) configuration.
When using as a 2-stage (or 1-stage) counter, total and preset counter, batch counter, or dual counter, switch to the
configuration using the procedure given in the Operation in Configuration Selection Mode section.

|Settings that cannot be performed with the DIP switch are performed with the operation |

Note: Displayed for output modes
other than K-2, D, L, and H only.

a UL‘ r-' Output mode

H Power ON H
) For details refer to Operation in Counter Run Mode
o 3 Note: 1. Ifthe mode is switched to the function setting mode during operation, operation will con-
tinue.
el
CE> ser G 2. Changes made to settings in function setting mode are enabled for the first time when the
N mode is changed to run mode. Also, when settings are changed, the counter is reset
g (present value initialized and output turned OFF) on returning to run mode.
x See note 1. See note 2.
The characters displayed in reverse video are the default settings.
3 s min. 3 min. When performing settings with operation keys only, set pin1 of the DIP switch to OFF (factory setting).
If pin 1 of the DIP switch is set to ON, the setting items indicated by will not be displayed.
- . << g
Set each setting item using the keys. ( key only for 6-digit models) Note 3:
Seenote3. T T e
1+ ! When using as a dual counter: |
P ...
! = i ! < | Dual count 1
i { n & n Input mode | i ": H:_ i | calculating mode !
! . | Q'See nole 4. See note 4. J ! Add |
w ur ; B« diYn < tid-A <> lid-b +> Uid-[ ; !
e B (UP) (DOWN)  (UP/DOWNA) (UP/DOWNB) (UP/DOWN C) } }
Note 4: Displayed for output modes other than K-2, D, L, and H only. ! ( Add Ffeesil_‘fée‘ ) !
| (Addition) (Subtraction) !
i i
i i
i i
| i
1 i

Q' See note 5. See note 5. See note 5. See note 5.
n EHF<—>£<—>,-<—>P-,‘<—>P<—>Q<—>H<—>P-E<—>d<—>,’_<—>H ”””””””””””””””
(N) (F) (©) (R) (K-1) (P) Q) (A) (K-2) (D) L (H)

JL See note 6. Note 5: Display only when the input mode is UP/DOWN A, B, or
S C with 6-digit models (with H7CX-AULY-AWL] models Note @ e
! - ~ = | One-shot i only for H). i When using as a 2-stage counter:
i [} k Ln output i a t ;' One-
| 858 ime | oy mEm-gess 850 | ouput
B ! (0.015) (0505) (89.595) e PR

I Note: Displayed only when the output mode is C, R, K-1, P, Q, l ime R

A, or K-2.

i

|

|

! I
i i
! |
! |
! |
! |
! |
| |
i |
| glone (o nns ggggl) |
I [] Hald/00 1~5358 |
! |
! al tput i
LJd 6ld |outp
J0H: EFTE «» 5H: ! Ttime e ouputime & 0.00. s |
! |
! |
i |
! |
! |
! |
! |
! |
! |
! |
! |
! |
! |
i ]

r & S Counting bl Rad
[N ﬁ speed o ':‘; n shot (Outputs held)(0.01s) (99.99s)
()
el
o (30Hz) (5kHz) . Note 1: Displayed for output modes
= When using as a other than D, L, and H
o batch counter: Note 2: HOLD cannot be set when
c Reset input o the output mode is K-2.
o= - ) . =N o ne-
2 L F L signal gt nd skt C oo -@Em-s9gs )
» n- width ﬁ output (0.015) (0.50s) (99.995)
c cins B «— A5 nsn P Note: Displayed only when the output
2 l (20ms) (1ms) 2 time modeis C, R, K-1, P, Q, A, or K-2
= /! |- my {dms ]
2
c
LE Decimal
d‘o point See note 7.
position Q, <_>
""" R e oy
No decimal One digit after Two digits after Three digits after
l point decimal point decimal point decimal point
Prescale
P S E L value See note 7.
nnn Q' . . - -
[RTRTRT] onnt ~ B ~ 99999(95999) Note 7: The displays for 4-digit models are shown inside
(0.001) (1.000) (99.999) [9.999] parentheses.
|
- - - NPN/PNP
Lo d input mode
nPn Copyes Pa0 i,
(W) (NPN - (PNP
l input) input)
[y |

L aL "~ Display color
rfd s e g s o

(Red) (Green) (Red-green) (Green-red)

Note: Displayed for terminal-block models (except H7CX-A110J) only.

- ) | output
Dk SL anLéS:tion (E)

Note: Displayed for H7CX-AUL] models only.

¢ W] Key protect
" H"E level QM‘—’ PP-2 e HP-3 <> PP-Y o> HP—SJ

PP- 1 (KP-1) (KP-2) (KP-3) (KP-4) (KP-5)

10
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m Explanation of Counter Functions
Input Mode (Lntn) (Setting possible using DIP switch.)

Set increment mode (UP), decrement mode (DOWN), or one of
the increment/decrement modes (UP/DOWN A, UP/DOWN B, or
UP/DOWN C) as the input mode. Input modes other than UP or
DOWN modes cannot be set using the DIP switch and so use the
operation keys if other modes are required. (For details on the
operation of the input modes, refer to “Input Modes and Present
Value”.)

Dual Count Calculating Mode (£ALA)

When using as a dual counter, select either ADD (addition) or
SUB (subtraction) as the calculation method for the dual count
value.

ADD: Dual count value = CP1 PV + CP2 PV
SUB: Dual count value = CP1 PV — CP2 PV
Output Mode (alltn) (Setting possible using DIP switch.)

Set the way that control output for the present value is output.
The possible settings are N, F, C, R, K-1, P, Q, A, K-2, D, L, and
H. Output modes other than N, F, C, or K-1 cannot be set using
the DIP switch and so use the operation keys if other modes are
required. The output modes that can be set vary with the model.
(For details on the operation of the output modes, refer to “Input/
Output Mode Settings”.)

One-shot Output Time (atCn) (Setting possible using DIP
switch.)

Set the one-shot output time (0.01 to 99.99 s) for control output.
One-shot output can be used only when C, R, K-1, P, Q, A, or K-2
is selected as the output mode. Output times other than 0.5 s or
0.05 s cannot be set with the DIP switch and so use the operation
keys if other settings are required.

One-shot Output 2 Time (atnc) (Setting possible using DIP
switch.)

When using as a 2-stage counter or batch counter, set the one-
shot output time (0.01 to 99.99 s) for control output (OUT2). One-
shot output can be used only when C, R, K-1, P, Q, A, or K-2 is
selected as the output mode. Output times other than 0.5 s or
0.05 s cannot be set with the DIP switch and so use the operation
keys if other settings are required.

One-shot Output 1 Time (atn /)

When using as a 2-stage counter, set the one-shot output time
(0.01 to 99.99 s) for control output (OUT1). One-shot output can
be used only when D, L, or H is selected as the output mode. If
the output time is set to 0.00, H5L J is displayed, and outputs are
held. HOLD cannot be set when the output mode is K-2.

Counting Speed (Lnt5) (Setting possible using DIP switch.)

Set the maximum counting speed (30 Hz/5 kHz) for CP1 and CP2
inputs together. If contacts are used for input signals, set the
counting speed to 30 Hz. Processing to eliminate chattering is
performed for this setting.

Reset Input Signal Width (CFLE) (Setting possible using DIP
switch.)

Set the reset input signal width (20 ms/1 ms) for reset/reset 1 and
total reset/reset 2 inputs together. If contacts are used for input
signals, set the counting speed to 20 ms. Processing to eliminate
chattering is performed for this setting.

Decimal Point Position (dP)

Decide the decimal point position for the present value, CP1/CP2
present values, set value (SV1, SV2), total count value, and dual
count set value.

Prescale Value (P5CL)

Pulses input to the counter are converted according to the speci-
fied prescale value. (Setting range: 0.001 to 99.999 for 6-digit
models and 0.001 to 9.999 for 4-digit models.)

Example: To display the feed distance for systems that output 25
pulses for a feed length of 0.5 m in the form LI 1.CIJ m:

1. Set the decimal point position to 2 decimal places.
2. Set the prescale value to 0.02 (0.5+25).

YO.Sm
- (o)

Y@ :ouu'rsn
\J TN 25 FEJS o PLEIB

Encoder

NPN/PNP Input Mode (cnad)

Select either NPN input (no-voltage input) or PNP input (voltage
input) as the input format. The same setting is used for all exter-
nal inputs. For details on input connections, refer to Input Con-
nection.

Display Color (Lalr)

Set the color used for the present value.

Output OFF (See note.) | Output ON (See note.)

Red (fixed)

L Green (fixed)
-0 Red Green
h-r Green Red

Note: When using as a 2-stage counter, this is the status of out-
put 2.

Output Allocation (gt 5t)

When using H7CX-AU[] models as a 2-stage counter, the output
can be flexibly allocated to either stage 1 or 2.

Transistor output can be allocated to SV1 and contact output for
SV2 or vice verce, as in the following table.

H7CX-AU/-AUD1

OUT1 ouT2

F Transistor (12-13) Contact (3, 4, 5)

o Contact (3, 4, 5) Transistor (12-13)

H7CX-AUSD1

OUT1 ouT2

Transistor with diode
(3,4,5)

F Transistor (12-13)

o Transistor with diode Transistor (12-13)

(3,4,5)

11
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Key Protect Level (F4PE)
Set the key protect level.

When the key-protect switch in set to ON, it is possible to prevent setting errors by prohibiting the use of certain operation
keys by specifying the key protect level (KP-1 to KP-5). The key protect indicator is lit while the key-protect switch is set to ON.
Confirm the ON/OFF status of the key-protect switch after the H7CX is mounted to the panel.

(See note) OFF ON
—>

D oo od

Note: Factory-set

Level Meaning Details
Changing mode Switching display Reset key Up/down key (Up key
(See note.) during operation for 6-digit models)
KP-1 (default setting) wooe 5 7N No Yes Yes Yes
¢
KP-2 No Yes No Yes
KP-3 No Yes Yes No
KP-4 No Yes No No
KP-5 No No No No

Note: Changing mode to configuration selection mode (([Mobg + 1 s min.) or function setting mode ((MoDbg 3 s min.).

12
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m Operation in Counter Run Mode

Set values for each digit as required using the{Tx ] an((¥) keys(x) key only for 6-digit

C}UH,’ <—>3<—>94)

1-stage Counter
* Present Value

D e S ]

:}‘ Present Shows the present count value.
- ﬂ‘ Set value
Set Value (Set Value 1, Set Value 2)
2.stage Counter Set the set value. When the present
g value reaches the set value, signals
I are output according to the specified
* output mode.
. Present value
o
. 0+ Set value 1
l
:}¢ Present value
e ﬂ< Set value 2

Total and Preset Counter

*

" Present value Present Value/Set Value
u Same as 1-stage counter.
- 34 Set value
Total Count Value
Shows the present total count value.
B‘ Total count value
Batch Counter
1 Present Value/Set Value
* . Present value Same as 1-stage counter.
u
. n- Set value Batch Count Value

Shows the number of times the count has
l been completed for the present value.

. Batch count value Batch Count Set Value
u Set the batch count set value. When the
0 Batch count set value  batch count value reaches the batch count
| set value, batch output (OUT1) turns ON.
Dual Counter
Dual Count Value
1 Shows the sum of the CP1 present value and CP2 present value when the
* " bual count value dual count calculating mode is ADD and shows the value obtained by
(1] subtracting the CP2 present value from the CP1 present value when the dual
o A Dual count set value  count calculating mode is SUB.
l Dual Count Set Value
Set the dual count set value. When the dual count value reaches the dual
3‘7 CP1 present value count set value, signals are output according to the specified output mode.
. fi-——CP2presentvalie  Ccpq/CP2 Present Value

Show the present count values for CP1 and CP2 present values respectively.

Note: > indicates the displays at power-ON for the respective configurations.

13
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m Input Modes and Present Value

UP (Increment) Mode

DOWN (Decrement) Mode

CP1: Count input; CP2: Prohibit (gate) input

e MMM T

®,
«——Prohibit—|

Present
value

than the minimum signal width. (See note 2.)

CP1: Count input; CP2: Prohibit (gate) input

H
Pt f f f f f f‘ f
| | | f » feri®
" i ! ! {«——Prohibit—=~| | !
i
cP2 | | | ! |
1 1 1 T 1
Nl | | ! i
| | ! 1
nt i | ! |
1 ! 1
n2 | ! |
! |
Present n3 . i
value

n-4 |
n-5

[¢]
Note: Input CP2 while CP1is "L." ® must be greater than
the minimum signal width. (See note 2.)

CP1: Prohibit (gate) input; CP2: Count input

CP1

~—~l®

l—®
[+ Prohibit ——|

R Wl e M e e W W

| | |
| | |
| | 15
| |
| i
Present [
value 5

CP1: Prohibit (gate) input; CP2: Present value

H
CP1

-
|——Prohibit——»-| ‘®

1 [ ] L

e | [ [ |

n

I3

n-2

Present
value

0
Note: Input CP1 while CP2 is "H." ® must be greater

Command Input Mode

H
S 0 N 2 N 0 I i
P e e
cp2 | | | T T | !
N B — —
I P D R R
i i i i i
e
1

UP/DOWN B
Individual Input Mode

Note: Input CP1 while CP2 is "H." & must be greater
than the minimum signal width. (See note 2.) than the minimum signal width. (See note 2.)
Note: 1. If the configuration selection is set to dual counter, re-
UP/DOWN A gardless of the input mode setting, CP1 and CP2 input

will operate in the same way as the count input (CP1)
of UP (increment) mode.

2. ® must be greater than the minimum signal width and
must be at least 1/2 the minimum signal width. If
they are less, a count error of +1 may occur.
Minimum signal width:16.7 ms (when maximum

counting speed = 30 Hz)
100 pus (when maximum
counting speed = 5 kHz)

3. The meaning of the H and L symbols in the tables is ex-
plained below.

CcP2

7
i
|
|

Present !

value 2 2 | 2

.| 11
00

N EEEEE

UP/DOWN C
Quadrature Input Mode

.

! MAE M mEE
D mmm

Present
value

0
must be at least 1/2 the minimum signal width. (See note 2.)

14

Input method | No-voltage input | Voltage input
Symbol (NPN input) (PNP input)

H Short-circuit 4.5t0 30 VDC
L Open 0to2VDC
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m Input/Output Mode Settings

Operation for 1-stage models is the same as that for OUT2.

When using a 2-stage model as a 1-stage counter, total and pre-
set counter, or dual counter, OUT1 and OUT2 turn ON and OFF
simultaneously.

One-shot output from OUT1

(The one-shot output time
can be setin the range 0.01
10 99.99 s.)

Self-holding output Self-holding output One-shot output from OUT2

Input mode Operation after count
upP DOWN UP/DOWN A, B, C completion
Output [N Reset/ The outputs and
mode reset 1 ﬂ ﬂ ﬂ H H H present value display
setting ! j j ! T T are held until reset/re-
999999 — ; ; ; — — set 1 is input.
st | ‘ ‘ : B B
value 2
Set
value 1
0
OUT1 L —
| | o
ouT2 m
F Reset/ The present value dis-
reset 1 ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ play continues to in-
| i | ! j j ! j j crease/decrease. The
999999 — ! ! ! ! ! ! ! ! outputs are held until
| I I I I I reset/reset 1 is input.
Set I I | | I
value2 ~°T
|
?aeltueﬂ 77l\
0 |
OouT1
ouT2
C Reset/ As soon as the count
reset 1 ﬂ ﬂ ﬂ reaches SV, the
present value display
returns to the reset
start status. The
present value display
does not show the
present value upon
count-up.
The outputs repeat
one-shot operation.
OUT1 self-holding
output turns OFF after
ouT2 ﬂ H H H H H the OUT2 one-shot
outputtime.The OUT1
one-shot output time
is independent of
ouT2.
R Reset/ The present value dis-
reset 1 H ﬂ ﬂ play returns to the re-
! ! ! set start status after
999999 — ! ! the one-shot output
Set ! ! ; time.
;alue 2 The outputs repeat
i one-shot operation.
OUT1 self-holding
output turns OFF after
the OUT2 one-shot
OuUT1 outputtime.The OUT1
one-shot output time
is independent of
ouT2 ouT2.
Note: 1. The full scale (FS) for H7CX 4-digit models is 9999.

2. When the present value reaches 999999, it returns to 0.
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Input mode

UpP

UP/DOWN A, B, C

Operation after
count completion

Output
mode
setting

K-1

Reset/
reset 1

Set

OouT1

ouT2

The present val-
ue display contin-
ues to increase/
decrease.

OUT1 self-hold-
ing output turns
OFF after the
OUT2 one-shot
output time.The
OUT1 one-shot
output time is in-
dependent of
ouT2.

Reset/
reset 1

Set

ouT1

I
ouT2 H

The present val-
ue display does
not change dur-
ing the one-shot
output time peri-
od, but the actual
count returns to
the reset start
status.

The outputs re-
turn to the one-
shot start state
and repeat one-
shot operation.

OUT1 self-hold-
ing output turns
OFF after the
OUT2 one-shot
output time. The
OUT1 one-shot
output time is in-
dependent of
ouT2.

Reset/
reset 1

999999

Set
value 2

Set
value 1

ouT1

ouT2

The present val-
ue continues to
increase/de-
crease for the
one-shot output
time, but returns
to the reset start
status after the
one-shot output
time has
elapsed.

The outputs re-
peat one-shot
operation.

OUT1 self-hold-
ing output turns
OFF after the
OUT2 one-shot
output time. The
OUT1 one-shot
output time is in-
dependent of
ouT2.

Reset/
reset 1

Set

ouT1

ouT2 H

The present val-
ue display and
OUT1 self-hold-
ing outputis held
until reset/reset 1
is input. OUT1
and OUT2 are in-
dependent.

Note:

1. The full scale (FS) for H7CX 4-digit models is 9999.

2. When the present value reaches 999999, it returns to 0.

16
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(The one-shot output time
can be set in the range 0.01
10 99.99s.)

Self-holding Instantaneous ~One-shot

output (equals) output output

Input mode Operation after count completion
UP/DOWN A, B, C
Output | K-2 Reset/ The display continues to increase/
mode reset 1 H decrease until the overflow or un-
setting derflow value is reached. One-shot
999999 output only.
Set
value 2
Set
value 1
0
-99999
ouT1
ouT2
D Reset/ The display continues to increase/
reset 1 decrease until the overflow or un-
derflow value is reached. The out-
999999 puts are ON while the count is
Set equal.
value 2
Set
value 1
0
-99999
ouT1
ouT2
L Reset/ The display continues to increase/
reset 1 decrease until the overflow or un-
derflow value is reached.
EX OUT1 is held while the present val-
value 2 ue is less than or equal to set value
1. OUT2 is held while the present
St 4 value is greater than or equal to set
o value 2.
-99999
ouT1
ouT2
H Reset/ H The display continues to increase/
reset 1 decrease until the overflow or un-
derflow value is reached.
999999 OUT1 is held while the present val-
St o ue is greater than or equal to set
Set value 1. OUT2 is held while the
value 1 present value is greater than or
0 equal to set value 2.
Note:
~99999 H mode is available for 2-stage
models only.
ouT1
ouT2
Note: 1. Counting cannot be performed during reset/reset 1 input.

2. If reset/reset 1 is input while one-shot output is ON, one-shot output turns OFF.

3. If the count is reached while one-shot output is ON, the one-shot output is newly generated.

17
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Total and Preset Counter Operation

The H7CX has a total counter, separate from the 1-stage preset counter, for counting the total accumulated value.

* The total counter continues to count the to-
tal accumulated value when the present
value is reset using reset/reset 1 input (re-
set key).

* The total count value is reset when the to-
tal reset/reset 2 input is turned ON. If the
reset key is pressed while the total count

Reset/reset 1

Total reset/reset 2

Present value

0 value is displayed, the total count value is
999999 reset. The present value is also reset at
this time.
Total count « The counting range of the total counter is —
99,999 to 999,999 (-999 to 9,999). The to-
0 tal count value returns to O when it reaches
Note: The full scale (FS) for H7CX 4-digit models is 9999. the full scale limit.

Batch Counter Operation

The H7CX has a batch counter, separate from the 1-stage preset counter, for counting the number of times the count has been completed.

’—‘ » The batch counter continues after count
completion.

« Batch output is held until batch counter re-
set is input.

Reset 1

Reset 2 (batch
counter reset)

* When the batch counter reset input is
turned ON, the batch count value is reset,
and batch output turns OFF.

****** | « If the reset key is pressed while the batch

I

Set value

Present value

count value is displayed, the batch count
! value is reset and batch output turns OFF.
ﬂ [— The present value is also reset at this time.
ouT2 ‘
|
;
T
|
'—

Batch count set value

A
1
1

-

Batch count value

OUT1 (batch output)
Note: The above is for when the output mode is C.

Note: 1. The batch count value is held at 0 during batch counter reset input.

2. If the batch count set value is 0, batch count will be performed but there will be no batch output.
3. The batch count value returns to 0 when it reaches 999,999 (9,999 for 4-digit models).

4. Once batch input has been turned ON, it will return to the ON state after power interruptions.

5

. If the batch count set value is changed from a value that is greater than the batch count value to one that is less, batch output
will turn ON.

6. After batch output turns ON, the ON state will be held even if the batch count set value is changed to a value greater than the
batch count value.

18
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Dual Counter Operation

Using the dual counter allows the count from 2 inputs to be added or subtracted and the result displayed. It is possible to specify a set
value for which output turns ON when the set value matches the added or subtracted result.
OUT1 and OUT2 turn ON and OFF simultaneously.

Dual Count Calculating Mode = ADD
Dual count value = CP1 PV + CP2 PV

Dual count set value

Reset 1 Reset 1
(CP1 reset) j (CP1 reset)
I
|
Reset 2 ! ﬂ Reset 2
(CP2 reset) ! (CP2 reset)
I
|
|

Dual count value

Dual count value

Dual count set value

CP1 present value

CP1 present value

CP2 present value

CP2 present value

0ouT1, 2

0ouT1, 2

Note: The above is for when the output mode is N.

0

0

0

Dual Count Calculating Mode = SUB
Dual count value = CP1 PV - CP2 PV

P

’/I

N

Note: The above is for when the output mode is K-2.

* The operation after count
completion for the dual
counter value is determined
by the output mode.

The CP1 present value is re-
set when reset 1 input is
turned ON and the CP2
present value is reset when
reset 2 input is turned ON.

If the reset key is pressed
while the dual count value,
CP1 present value, or CP2
present value is displayed, all
of the present values are re-
set and outputs turn OFF. At
this time, counting is not pos-
sible for CP1 or CP2 inputs.

Note: 1.

based on a CP1 present value of 0.

Counting is not possible for CP1 during reset 1 input. CP2 will not be affected. The dual count value will be calculated

2. Counting is not possible for CP2 during reset 2 input. CP1 will not be affected. The dual count value will be calculated
based on a CP2 present value of 0.

3. The counting range for the dual count value is —99,999 to 999,999 (-999 to 9,999 for 4-digit models). The counting ranges for
the CP1 present value and CP2 present value are 0 to 999,999 (0 to 9,999 for 4-digit models). If a present value exceeds 999,999
(9,999 for 4-digit models), FFFFFF (FFFF for 4-digit models) will be displayed to indicate an overflow, and all counting will stop.

m Reset Function List

Function 1-stage/2- Total and preset counter Batch counter Dual counter

stage counter
Screen Present value/ |Present value/ | Total count Present value/ | Batch count Dual count CP1 present
displayed in set value (1, 2) | set value value set value value/batch value/dual value/CP2
run mode count set value | count set value | present value

Present value
and output re-

Reset/reset 1

Present value and output reset.

Present value and output reset.

Only the CP1 present value is re-
set.

and output re-
set.

total count val-
ue, and output
reset.

and output re-
set.

batch count
value, output
and batch out-
put reset.

and output re-
set.

set.
Total reset/ No effect. Only the total count value is re- | Batch count value and batch out- | Only the CP2 present value is re-
reset 2 set. put reset. set.
Reset key Present value |Present value |Presentvalue, |Presentvalue |Presentvalue, |CP1 presentvalue, CP2 present

value, dual count value, and out-
put reset.
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Operation — Tachometer Function

m Switching from Counter to Tachometer

The H7CX is factory-set to the 2-stage
counter (1-stage counter for H7CX-AUL]
models) configuration. To switch to the
tachometer configuration, use the
procedure shown on the right. For details, SRR
refer to Operation in Configuration !
Selection Mode.

Power ON ||

Run mode l

i _r
lLuﬁ!. w0y + (&D

Hold down for
1 s min. (See note.)

cint

Switch to tachometer operation using the key.

s B3

Note: The key must be pressed before the key.

m Quick Setup — Basic Tachometer Operation

| Settings for basic functions can be performed with just the DIP switch.

%Be sure to set pin 1to ON. ‘

[ R

Note: All of the pins are factory-set to OFF.

Iltem OFF ON Pin 3 Pin 4 Tachometer output mode
1 DIP switch set- | Disabled Enabled OFF OFF Upper and lower limit
tings enable/
disable ON OFF Area _
2 Counting 30 Hz 10 kHz OFF ON Upper limit
speed ON ON Lower limit
3 Tachometer Refer to the table on the right.
2 output mode
5 ?ggia:%e pro- Refer to the table on the right. Y Pin 6 Average processing
6 OFF OFF OFF (no average processing)
! . ON OFF 2 times
8 rl:l;gléPNPmput NPN PNP OFF ON 2 times
ON ON 8 times

Easy Confirmation of Switch Settings Using Indicators

The ON/OFF status of the DIP switch pins can be
confirmed using the front display. For details, refer to Operation in
Configuration Selection Mode.

Note: 1. Be sure to set pin 1 of the DIP switch to ON. If it is set to OFF, the DIP switch settings will not be enabled.

2. Changes to DIP switch settings are enabled when the power is turned ON.

Advanced-Function Settings

For details, refer to Quick Setup - Advanced Tachometer Functions.

allocation, and key protect level.

After making DIP switch settings for basic operation, advanced-functions (see note) can be added using the operation keys.

Note: Advanced functions consist of decimal point position, prescale value, auto-zero time, startup time, display color, output

20



H7CX OomRrRoON H7CX

m Quick Setup — Advanced Functions

Note: When using as a tachometer, switch to tachometer configuration using the procedure in Operation in Configuration Selection Mode.

| Settings that cannot be performed with the DIP switch are performed with the operation

H Power ON H
Note: 1. If the mode is switched to the function setting mode during operation, operation will continue.
— 2. Changes made to settings in function setting mode are enabled for the first time when the mode is
changed to run mode. Also, when settings are changed, the counter is reset (measured values initialized
” and output turned OFF) on returning to run mode.
[} o
el n
CE> SET L] For details refer to Operation in Tachometer Run Mode.
c
D:é (See note 1.) (See note 2.)
The characters displayed in reverse video are the initial values.
3's min. 3 s min. When performing settings with operation keys only, set pin1 of the DIP switch to OFF (factory setting).
If pin 1 of the DIP switch is set to ON, the setting items indicated by; will not be displayed.
o . ~
15 Set each setting item using the keys.
L - = | Tachometer
COCA oy
= put
) -
HLLO mode Q»—» F:rEﬂ"H:H:"LﬁLE)
(HI-LO)  (AREA)  (HI-HI) (LO-LO)
.': x] & S Counting
~ [speed
JOH: PP C T, Y D)
l (30Hz) (10kHz)
dP Decimal
point Q, )
s =-- position [- - - - - - R T
(No decimal ~ (One digit (Two digits (Three digits
point) after decimal  after decimal after decimal
F'S ) point) point) point)
L L Prescale
g 1 n o value Q’ — )
o ooy ooo ! ~ e ~ 55555
£ l (0.001) (1.000) (99.999)
o| | o
c
=
[} q r
2 ’ !J (K] Average
g o F F |processing Q,;, 2 —» 4 —» g )
[$)
c (No aver- (Average (Average (Average of
LE age pro- of 2mea- of4 mea- 8measure-
- cessing) sure- surements) ments)
H (X} | Iy Auto-zero ments)
LI o |time
l
| R Startup
5 cnar time
nn ( o )
.y ] — 555
l (0.0s) (99.9s)
NP d NPN/PNP
L n a input mode ﬁ
nPn [P, )
(NPN (PNP
l input) input)
[ ]
L Ly 5~ Display
rfd polor Q»E —+Lrn —> -0 4,5_,)
(Red) (Green)(Red-green) (Green-red)
L
0 :: 5 '.: Output ﬁ
EIF 4 allocation «> an
Note: Displayed for H7CX-AUL] models only.
Y
]
" P& Key protect
evel
PP- o5 - PP-2 —» MP-3 —» PP — pP-5 )
(KP-1) (KP-2) (KP-3) (KP-4) (KP-5)
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m Explanation of Tachometer Function

Tachometer Output Mode (taktn) (Setting possible using DIP
switch.)

Set the output method for control output based on the OUT1/
OUT2 set value. Upper and lower limit (HI-LO), area (AREA),
upper limit (HI-HI), and lower limit (LO-LO) can be set. (For
details on the operation of the output modes, refer to “Output
Mode Settings” in the Installation section)

Counting Speed (Lnt5) (Setting possible using DIP switch.)

Set the maximum counting speed (30 Hz/10 kHz) for CP1 input. If
contacts are used for input signals, set the counting speed to

30 Hz. Processing to eliminate chattering is performed for this
setting.

Decimal Point Position (dP)

Decide the decimal point position for the measurement value,
OUT1 set value, and OUT2 set value.

Prescale Value (P5CL)

It is possible to display the rate of rotation or the speed of a
device or machine to which the H7CX is mounted by converting
input pulses to a desired unit. If this prescaling function is not
used, the input frequency (Hz) will be displayed.

The relationship between display and input is determined by the
following equation. Set the prescale value according to the unit to
be displayed.

Displayed value =fx a
f: Input pulse frequency (number of pulses in 1 second)
a: Prescale value

1. Displaying Rotation Rate

Display unit Prescale value (a)
rpm 1/N x 60
rps 1/N

N: Number of pulses per revolution

Example: In order to display the rate of rotation for a machine that
outputs 5 pulses per revolution in the form LIL1.[J rpm:

1. Set the decimal point position to 1 decimal place.
2. Using the formula, set the prescale value to 1/N x 60
=60/5=12.

2. Displaying Speed

Auto-zero Time (AUL?)

It is possible to set the H7CX so that if there is no pulse for a
certain time the frequency is measured as 0. This time is called
the auto-zero time. Set the auto-zero time to a time slightly longer
than the estimated interval between input pulses and within the
setting range (0.1 to 99.9 s). It will not be possible to make
accurate measurements if the auto-zero time is set to a time
shorter than the input pulse cycle. Setting a time that is too long
may also result in problems, such as a time-lag between rotation
stopping and the alarm turning ON.

Startup Time (5tar)

In order to prevent undesired output resulting from unstable input
immediately after the power supply is turned ON, it is possible to
prohibit measurement for a set time (0.0 to 99.9 s), the startup
time. It can also be used to stop measurement and disable output
until the rotating body reaches the normal rate of rotation, after
the power supply to the H7CX and rotating body are turned ON at
the same time.

Displa
pay Startup time

Comparison
value !
(lower limit) /

Time

Power supply

Output
(lower limit)

NPN/PNP Input Mode (cnad)

Select either NPN input (no-voltage input) or PNP input (voltage
input) as the input format. The same setting is used for all
external inputs. For details on input connections, refer to Input
Circuits in the Installation section.

Display Color (Lalr)

Set the color used for the measurement value.

Display unit Prescale value (a)
m/min nd x 1/N x 60
m/s nd x 1/N

N: Number of pulses per revolution
d: Diameter of rotating body (m)
nd: Circumference (m)

d: Diameter of
rotating body

Average Processing (ALLG) (Setting possible using DIP switch.)

Flickering display and output chattering can be prevented using
average processing (simple averaging). Average processing can
be set to one of four levels: no average processing, 2 times (i.e.,
the average of 2 measurement values), 4 times, or 8 times. The
measurement cycle will be equal to the sampling cycle (200 ms)
multiplied by the average processing setting (i.e., the number of
times). Average processing enables fluctuating input signals to be
displayed stably. Set the optimum number of times for the
application.
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Setting Control output OFF Control output ON
rEd Red (fixed)
L Green (fixed)
-5 Measured value dis- Measured value dis-
(Se; played in red when both | played in green when ei-
note 1.) control outputs 1 and 2 ther control output 1 or
: are OFF. control output 2 is ON.
I-r Measured value dis- Measured value dis-
(_See played in green when played in red when either
note 2.) both control outputs 1 control output 1 or control
: and 2 are OFF. output 2 is ON.

Note: 1. If the tachometer output mode is set to AREA,
however, the measured value is displayed in red when
control output 1 is OFF and in green when control
output 1 is ON.

2. If the tachometer output mode is set to AREA,
however, the measured value is displayed in green
when control output 1 is OFF and in red when control
output 1 is ON.
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Output Allocation (at5t)

When using H7CX-AULI models as 2-stage counter, each output can be flexibly allocated to either stage 1 or 2.
Transistor output placed for SV1 and contact output for SV2 or vice verce, as in the following table.

H7CX-AU/-AUD1

ouT1 ouT2
oFF Transistor (12-13) Contact (3, 4, 5)
o Contact (3, 4, 5) Transistor (12-13)
H7CX-AUSD1
ouT1 ouT2
of F Transistor (12-13) Transistor with diode
- (3,4,5)
o Transistor with diode Transistor (12-13)
B (3,4,5)

Key Protect Level (F4PE)
Set the key protect level.

When the key-protect switch in set to ON, it is possible to prevent setting errors by prohibiting the use of certain operation keys
by specifying the key protect level (KP-1 to KP-5). The key protect indicator is lit while the key-protect switch is set to ON.
Confirm the ON/OFF status of the key-protect switch after the H7CX is mounted to the panel.

>

Note: Factory-setto OFF

‘ (See note) OFF ON

Level Meaning Details

Changing mode Switching display Reset key Up/down key (Up key

(See note.) during operation for 6-digit models)
KP-1 (default setting) No Yes Yes Yes
KP-2 No Yes No Yes
KP-3 No Yes Yes No
KP-4 oo 77 No Yes No No

s
KP-5 o " 77 No No No No
a§= <

Note: Changing mode to configuration selection mode (([Mopg + 1 s min.) or function setting mode (MoDbg 3 s min.).
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m Operation in Tachometer Run Mode

Set values for each digit as required using the key.

o— JHEHBHHHSHEH".HBHHJ

n¢7 Measurement value Measurement Value
o )
Displays the currently measured value.
OUT1/0UT2 Set Value
Set OUT1 set value and OUT2 set value. The
A4 measurement value is compared to OUT1 set value
.| Measurement value and OUT2 set value and output is made according to
u the selected output mode
. 3‘7 OUT1 set value .
v
n‘ Measurement value
o
. 3‘7 OUT?2 set value
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m Output Mode Settings

Output | Upper and
mode lower limit
setting | (HI-LO)

(Upper-limit) OUT2 set value

Measurement value /

(Lower-limit) OUT1 set value

ouT2

ON condition for OUT1: measurement value < OUT1 set value
ON condition for OUT2: measurement value > OUT2 set value

Area
(AREA) OUT2 set value /\
I I
Measurement value /i \
I I
I I
I I
OUT1 set value L L /
I
ouT1 w
! ! i i
I |
o [
Condition OUT1 set value < OUT2 set value OUT1 set value > OUT2 set value
ON OUT1 set value < measurement value < OUT2 set value | OUT2 set value < measurement value < OUT1 set value
condition
for OUT1
ON measurement value < OUT1 set value measurement value < OUT2 set value
condition or or
for OUT2 measurement value > OUT2 set value measurement value > OUT1 set value
Upper limit
(HI-HI) (Upper-limit) OUT2 set value /
I I
I I
Measurement value /i \
I I
(Upper-limit) OUT1 set value ; ; /
I I
\ 1 ‘
OouT1
ouT2
ON condition for OUT1: Measurement value > OUT1 set value
ON condition for OUT2: Measurement value > OUT2 set value
Lower limit
(LO-LO)

(Lower-limit) OUT2 set value
Measurement value /

(Lower-limit) OUT1 set

ouT.
ON condition for OUT1: Measurement value < OUT1 set value
ON condition for OUT2: Measurement value < OUT2 set value
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Operation in Configuration Selection Mode

Select which H7CX configuration is used (i.e., 1-stage counter, 2-stage counter, total and preset counter, batch counter, dual counter, or
tachometer) in configuration selection mode. The H7CX is also equipped with a DIP switch monitor function, a convenient function that
enables the settings of the DIP switch pins to be confirmed using the front display.

: Counting possible
COUNTER COUNTER
Power ON deoonn v
8988 £ g6aae
HoDE — .27. N W0 g 77
= (oot )— =D A1 ((woe ) —— =)
o g - =1
g Ll RST omron H7CX
i SET 3
=] A
© 1 To change the mode to configuration selection mode, press
the(=x1) Key for 1 s min. with thjwopg  key held down.
+ The mode will not change if(R1]) key is pressed first.
(See note 2.) 21 (See note 1.)
1's min. Select the configuration using the keys. () key only for 6-
o _l digit models)
: ] v The H7CX is factory-set to the 1-stage counter configuration (2-stage
! | counter configuration with H7CX-AWL/-A4WL] models).
1S ! e
19 - LIVIL | Configuration Q’ _ - )
:i | I _ 1 | selection ke 2Lk it blnt«— dint«— Rl
) | iLng (1-stage counter)(2-stage counter)(Total and  (Batch counter) (Dual counter) (Tachometer)
g ] preset counter)
1 @ ]
i g i The configuration that can be selected depend on the model.
3
i
|
i 2 The status of the DIP switch pins (1 to 8) can be confirmed using the
HE | 1~ 0 keys.
10 | TN DIP switch L . . . . . .
1O (AR monitor Note: This display is possible only if DIP switch pin 1 (DIP switch set-
] lan tings) is set to ON (i.e., enabled).
! 1
i ! | Example
L

1 2 3 4 5 6 7 8
ON
A
|
OFF
\;351" Indicates that DIP switch pin 8 is ON.
MaFF  Indicates that DIP switch pin 7 is OFF

£3n  Indicates that DIP switch pin 6 is ON.

S5FF Indicates that DIP switch pin 5 is OFF.

Han  Indicates that DIP switch pin 4 is ON.

JaFF  Indicates that DIP switch pin 3 is OFF.

dan Indicates that DIP switch pin 2 is ON.

lon Indicates that DIP switch pin 1 is ON.

Note: 1. When the mode is changed to configuration selection mode, the present value is reset, outputs turns OFF, and counting
(measuring) stops.

2. Setting changes made in configuration selection mode are enabled when the mode is changed to run mode. If the
configuration is changed, the set value (or set value 1 and set value 2), OUT1 set value or OUT2 set value are initialized.
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Dimensions

Unit: mm (inch)
m Dimensions with Panel-Mounting Adapter

Screw-Terminal Models with External Power Supplies
(Provided with Adapter and Waterproof Gasket)

Panel Cutouts

¢ H7CX-A o H7CX-AW e H7CX-AU

e H7CX-AS e H7CX-AWS e H7CX-AUD1 Panel cutouts are
o H7CX-Ad o H7CX-A4W o H7CX-AUSD1 hown below.
* H7CX-A4S o H7CX-AWD1 Y92F-30 (provided) as shown velow

o H7CX-AWSD1 Panel

Y92S-29 (provided)

Panel-Mounting Adapter

Waterproof Packing \

— O A _i

(according to DIN43700).

60 min. 15 min.

=-.60 min.- —

45180
|

i T
450 T~
R

1 ¥
4 1 4]

1

Note 1. The mounting panel thickness
‘ "1 should be 1 to 5 mm.
(1‘_‘30) 7.5 = 98.5 2. To allow easier operability, it is
. . . recommended that Adapters are
Screw-Terminal Models without External Power Supplies mounted so that the gap between
(Provided with Adapter and Waterproof Gasket) sides with hooks is at least 15 mm
o H7CX-AD o H7CX-AWSD . (!.e., so that the panel cutout interval
» H7CX-ASD o H7CX-A4WSD Y92F-30 (provided) is at least 60 mm).
e H7CX-A4D Panel Panel-Mounting Adapter 3. Itis possible to mount counters
¢ H7CX-A4SD Y925-29 (provided) side by side, but only in the
WaterprooFf) Packing direction without the hooks.
70 | If they are mounted side-by-side,
@76) water-resistant specifications
O N Eé: cannot be ensured.
48 I == i n side by side mounting
(1.90) =
3 8 IS
(2.28) == .
I == A —
_ _ +1
s — ‘_ZFI S A=(48n-25)%
! 48 7.5~ 62.5 With Y92A-48F1 attached.
11 s (1.90) A={48n-25+(n-1) x4} §
-pin Socket Models
p With Y92A-48 attached.
(Adapter and Waterproof Gasket Ordered Separately) A= (51n-55) &
e H7CX-A11 * H7CX-A114 e
e H7CX-A11S e H7CX-A114S
« H7CX-A11D1 © H7CX-A114D1 panel YO2F-30 (order separately)

e H7CX-A11SD1

Y92S-29 (order separately)

Waterproof Packing 78.5

/ / (3.09)
]

Panel-Mounting Adapter

P3GA-11

(order separately)
Back Connecting
Socket

48 7.5 98.7

m Dimensions with Front Connecting Socket

H7CX
A0

112 109.7
P2CF-11

Note: These dimensions vary with the kind of DIN track (reference value).
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Installation

m Terminal Arrangement

Confirm that the power supply meets specifications before use.

H7CX-A/-A4 H7CX-AD/-A4D
1-Stage Contact Output 1-Stage Contact Output
3l 2 =] |2 AINEEEE
R & ol o g oy & ol |o z
! oV '
. TTTTT annoc
T
%}Tﬁ] Unused Unused Unh{eij Unused  Unused
12VDC
supply 1
=5 { =5
1]2]s]a]s 1B EBEBE
ouT ouT
t@J (—)L"Jm
Note: Terminals 1 and 6 are connected internally.
H7CX-AS/-A4S H7CX-ASD/-A4SD
1-Stage Transistor Output 1-Stage Transistor Output
gl 2| 5| |2
3110 (=] | g15] (8] |2
777777 & of |Oo g ov B
] ov i
i 6|7 ‘ 8 ‘ 9 ‘10
o 6 ‘ 7|8 ‘ 9 [
Sensor, etc. U ’ U ’ Unu’ei’} Unused  Unused
(+)}12VDC nuse: nuse » i 2 13
ez ] [=], L] j 7’4 B[
bk ‘
IDENE Jefe]]e
ouT
S chy
Note: Terminals 1 and 6 are connected internally.
H7CX-A11/-A114/-A11D1/-A114D1 H7CX-A11S/-A114S/-A11SD1
1-Stage Contact Output 1-Stage Transistor Output

CP1
‘ l—' %
!
|
} 12vDC
!

|
!
|
|
!
!
|
'
- E

Internal circuit

(=)

voe
G L )
External power supply ouT Xternal power supply - 60{ ’
L] L
O @ (@

Note: Do not connect unused terminals as relay terminals.
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H7CX-AW/-A4W/-AWD1

2-Stage Contact Output

- o~ ~ N
o] (] || | ® B [~ || | B
777777 HEEHERE R MGENE
! oV } oV
| |
o 678‘9‘10 ) 6‘7‘8‘9‘10
Sensor, etc. Sensor, etc.
(‘*‘)} 12 VDC (‘*‘)} 12 VDC
Exten"]alpower " 13 [ OUTH Exter‘n‘ialpower 1 13 | OUT1
supply supply /4
=5 ]  Sebh
1‘2‘3‘4‘5 1‘2‘3‘4‘5
‘[ T ouT2 ‘[ T ouT2
(—)L'l‘T (+) (—)L'I‘T (+)
H7CX-AWSD/-A4WSD H7CX-AUSD1
2-Stage Transistor Output 2-Stage Transistor Output
— o~ ~— N
2 B 5| |2 AlEEl:
oy 1€ ol o] |& e | |°] |°] |
1 | oV
|
6‘7‘8‘9‘10 o) 6‘7 8‘9‘10
UrlLngj Se;j;r, etc. C
I 112VD
11 |12 13 | ouTH or ] 11 12 13 [ ouT1 or2
ey a7
|
1‘2‘3‘4‘5 1‘2‘3‘45
LIJ ouT2 ‘[ S T OUT 1 or2
-) +) L
Note: 1. Terminals 1 and 6 are connected internally. =) I—T(+)
2. Do not connect unused terminals as relay terminals Note: Each output can be flexibly allocated to

H7CX-AU/-AUD1

1-Stage Contact, 1-Stage Transistor Output

— o~
HENEE
e 2119l |1°9] | £
| oV
!
(_)} 6 ‘ 7 8 ‘ 9 ‘ 10
Sensor, etc.
(*)}12 voc
le—— 11 13 | OUT1or2
External power
supply
-l
1 ‘ 2 ‘ 3 ‘ 4 5
OUT 1or2

O

Note: Each output can be flexibly allocated to
either stage 1 or 2 by setting in function

selection mode.

H7CX-AWS/-A4W/-AWSD1
2-Stage Transistor Output

either stage 1 or 2 in function selection
mode.
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m Input Circuits
CP1, CP2, Reset/Reset 1, and Total Reset/Reset 2 Input

Internal
IN Q—}Qi;%circuit

Note: The circuit shown above is for no-voltage input
(NPN input).

m Input Connections
The inputs of the H7CX are no-voltage (short-circuit or open) inputs or voltage inputs.

No-voltage Inputs (NPN Inputs)

Open Collector Voltage Output Contact Input
PLC or I Sensor I ’_7J_\ I _
sensor ! 1 AN 1 —o0
I S N A

- t—} - -
= jm=—t--1--1 28 ——t--Tt--1a
e | I 1€ PR | ) £ le | I 1€
ov'a ! ! ey ovia | | |~ oVi32 | | I~
g ! ! ' £ 1 I [} g | ! g
iz 0 g o0 a8 e
IR ERTRIN SR
'8 ] 1%_13 '8 2 12 18 15 13 13 18
\% 1€ 1€ 19 = 13 £ 15 o . 1B 1S IS 12
508 N Ie Ig R I ] 518 I I- IR
o s a a o |8 a o a8
218 1518 2 2 1616 1@ £ !¢ |6 |6 R

L ! ! ! ! | | | L I I I
[HXAD (e [@]|®@[@[®] [HcxAd e [0 ®]o @] |HoxAD [6[0][@ o]
[FrcxAatid @ [@[® e[ @| [HeXATD |6 @ 6 6| @] [HCxAlD |[0[o[e]e[a]

Operates when the transistor turns ON. Operates when the transistor turns ON. Operates when the contact turns ON.

No-voltage Input Signal Levels

No-contact input Short-circuit level

Transistor ON

Residual voltage: 3 V max.

Impedance when ON: 1 KQ max.

(The leakage current is 5 to 20 mA when the impedance is 0 Q.)

Open level

Transistor OFF
Impedance when OFF: 100 KQ min.

Contact input Use contact which can adequately switch
5mAat10 V.
Maximum applicable voltage: 30 VDC max.

Two-wire Sensor

!
1
L

o
<

|

|

|

|

4

|

|

Reset/reset1 input
Total reset/reset 2 input

CP1 input

T e

Input
CP2 input

[Hex-AD o] @[®] @
HexaD @@ [6 6@

Operates when the transistor turns ON.

Applicable Two-wire Sensor

Leakage current: 1.5 mA max.
Switching capacity: 5 mA min.
Residual voltage: 3 VDC max.

Operating voltage: 10 VDC
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Voltage Inputs (PNP Inputs)

No-contact Input No-contact Input Contact Input
(NPN Transistor) (PNP Transistor)
S I | Sensor I
e : _A-\ ANV : : A A_ : 2 o
I I P I | I I I,
t— - f - -
T E 1T T
oviEl 1S oviEl oIS oviEl IS
Pz I 13 1z ! "3 = } } }3
g ! | | g } 3 } } } g }ﬁ e | \g
12 121818 18 131318 18 13 1318
'S g 1g g IS 1g gl 5 g 1 1o
ERE RERIE N R 100
218 1818 18 2188158 £ & 1615 18
X L I I I L
oAl oo e[e o] [FoxAd [elolele o] [OAD [e[o][e]o]o]
[R7cxatd [@ @ | ® e @ | [HexA1D [0 @6 6] @ | [proxatt (e lo e |e]@ |
Operates when the transistor turns OFF. Operates when the transistor turns ON. Operates when the contact turns ON.
Voltage Input Signal Levels
High level (Input ON): 4.510 30 vDC
Low level (Input OFF): 0to2VDC
Maximum applicable voltage: 30 VDC max.
Input resistance: Approx. 4.7 kQ
Unit: mm
m Track Mounting/Front Connecting Socket
P2CF11
Eleven, 3= Tt 45
M3.5x7.5sems = !+ 7.8 o
.'4. '
) Terminal Arrangement/
70 max. i 35.4 Internal Connections
' " Top Vie i
Lo, 4.5l \ (Top View) Surface Mounting Holes
holes ——
. l L ?@ Two 4.5 dia. or two, M4
— R
31.2 max. F40¢0.2 .
PR . g . dﬁg
P2CF-11-E (Finger-Safe Terminal Type) { Note: Track mounting is also
Conforming to VDE0106/P100 1] possible.
5|§V§n'75
.2 X /.0 sems 78 45
_ : _IJ
rr
5 = I
70 max. T4 12 ;:. 35.4
| Two, 4.5-dia. ool
s holes go-
, il:
F4o+o 24 ‘ 30—
" 50max. 31.2 max
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m Back Connecting Socket

P3GA-11 Terminal Arrangement/
27 dia, Internal Connections
(Bottom View)

-7 _

256 6e00
| ' : aﬁ"?ﬁ

| TR 5

- 45 - - 45 mm = 762 1] L

Note: Finger protection can be ensured by using in combination with the Y92A-48G Terminal Cover.

m Finger-Safe Terminal Cover (Conforming to VDE0106/P100)
Y92A-48G (Attachment for P3GA-11 socket)

» Twelve, 6.4-dia. holes

i 165 _ -
LWG 27.6
P |

474 -

Hard Cover Soft Cover Note: 1. Depending on the operating environment, the condition of
the Soft Cover may deteriorate, and it may shrink or
Y92A-48 Y92A-48F1 become harder. Therefore, it is recommended that the Soft

Cover is replaced regularly.

2. The H7CX’s panel surface is water-resistive (conforming to
IP66) and so even if drops of water penetrate the gaps
between the keys, there will be no adverse effect on internal
circuits. If, however, there is a possibility of oil being present
on the operator’s hands, use the Soft Cover. The Soft Cover
ensures protection equivalent to IP54F against oil. Do not,
however, use the H7CX in locations where it would come in
direct contact with oil.

m Panel-Mounting Adapter m Waterproof Gasket
(Provided with screw-terminal models only) (Provided with screw-terminal models)
Y92F-30 Y92S-29
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m Mounting Track
PFP-100N, PFP-50N PFP-100N2
7.3£0.15 — A8,
45 ] 1 i 41-5 P — e p—— —] 17 i
] 35:03 f27:015 ; 1 F 1| r -+ CfE_;_';—l__':_f 1| s5+03 I27 !24 29.2
' ' L R Bt F 1
_|15]25 : 25_ ’ 25_ 125 «_ | I . _154_.25,..J..25.J1 25, 25715 ! 1 mtmasim 1.5
L_. 10 1,000 (500) | ! 10 4000 -
(see note)
Note: The values shown in parentheses are for the PFP-50N.
m End Plate m Spacer
PFP-M PFP-S
16 _
F T 10 5 12
= ™62

—r 1 7
1.5 .~ b 13
10 M4x8 | o
pan head 4.8
screw
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Precautions

—A Caution

Do not use the product in locations subject to flammable or ex-
plosive gases. Doing so may result in explosion.

The service life of the output relays depends on the switching
capacity and switching conditions. Consider the actual applica-
tion conditions and use the product within the rated load and
electrical service life. Using the product beyond its service life
may result in contact deposition or burning.

Do not disassemble, repair, or modify the product. Doing so may
result in electric shock, fire, or malfunction.

Do not allow metal objects or conductive wires to enter the prod-
uct. Doing so may result in electric shock, fire, or malfunction.

m External Power Supply

The capacity of the external power supply is 100 mA at 12 V.
When using a 24 VAC/12 to 24 VDC power supply, reduce the
load with the power supply voltage, as shown in the following dia-
gram (DC power supplies only).

(DC voltage supply only)

100f ————---—--—-—----

Load current (mA)

20f———— =~

10.8 15
Power supply voltage (VDC)

m Power Supplies

When turning the power ON and OFF, input signal reception is
possible, unstable, or impossible as shown in the diagram below.

Power  ON
supply  OFF
200ms|0to90ms s5ms| Otols
Input Impossible Possible Impossible

Unstable Unstable

Turn the power ON and OFF using a relay with a rated capacity of
10 A minimum to prevent contact deterioration due to inrush cur-
rent caused by turning the power ON and OFF.

Apply the power supply voltage through a relay or switch in such
a way that the voltage reaches a fixed value immediately, or they
may not be reset or a counter error may result.

Be sure that the capacity of the power supply is large enough, or
the counter may not start due to inrush current (approx. 10 A) that
may flow for an instant when the counter is turned ON.

Make sure that the fluctuation of the supply voltage is within the
permissible range.

Make sure that the voltage applied is within the specified range,
or the internal elements of the counter may be damaged.
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m Transistor Output

The transistor output of the H7CX is isolated from the internal cir-
cuitry by a photocoupler, so the transistor output can be used as
both NPN and PNP output.

NPN output

PNP output

Power for load

Power for load

The diode connected to the collector of the output transistor is
used to absorb inverted voltage that is generated when an induc-
tive load is connected to the H7CX.

| Counter |

Inductive load
+
Power for load

m Changing the Set Values

When changing the set value during operation, because the
H7CX uses a constant read-in system, output will turn ON if the
set value is equal to the present value.

m Operation with a Set Value and Present
Value of 0

If the set value and present value are both 0, output will turn ON.
Output will turn OFF during reset.

m Using the Prescaling Function

Observe the following points when setting a prescale value.

+ Set the set value to a value less than {Maximum countable value
— Prescale value}.

Example: If the prescale value is 1.25 and the counting range is

0.000 to 999.999, set the set value to a value less
than 998.749 (= 999.999 — 1.25).

« If the set value is set to a value greater than this, output will not
turn ON.

Note: Output will turn ON, however, if a present value overflow
occurs (FFFFFF or FFFF).

« Setting the prescale value incorrectly may result in incorrect
counting operation. Be sure to set the prescale value correctly.

m DIP Switch Setting

Ensure that the power is turned OFF before changing DIP switch
settings. Changing DIP switch settings with the power turned ON
may result in electric shock due to contact with terminals subject
to high voltages.

m Power Failure Backup

All data is stored in the EEPROM when there is power failure.
The EEPROM can be overwritten more than 100,000 times.
EEPROM is overwritten when the power is turned OFF or when
settings are changed.
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m Self-diagnostic Function

The following displays will appear if an error occurs.

Main display Sub-display Error Output status Correction method Set value after
reset

------ No change Present value underflow (See | No change Either press the reset key or turn ON re- | No change
(----) note 3.) set input.

(See notes 1 and

2.

FFFFFF No change Present value overflow (See No change Either press the reset key or turn ON re- | No change
(FFEF) note 4.) set input. (See note 5.)

(See notes 1 and

2.

£l Not lit CPU OFF Either press the reset key or reset the No change

power supply.
EZ Not lit Memory error (RAM) OFF Reset the power supply. No change
EZ Stn Memory error (EEP) OFF Reset to the factory settings using the re- | 0
(See note 6.) set key.

Note: 1. The display for 4-digit models is given in parentheses.

. Display flashes (1-second cycles).

1
2
3. Occurs when the present value or the total count value goes below —99,999 (-999 with 4-digit models).
4

. Occurs when the present value (or measurement value) reaches 999,999 (9,999 with 4-digit models) under the following

conditions:
*The output mode is K-2, D, L, or H.

*The H7CX is set for dual counter or tachometer operation.
5. Except when the H7CX is set for tachometer operation.

6. Includes the case where the EEPROM has reached its overwrite lifetime.

m Response Delay Time When Resetting
(Transistor Output)

The following table shows the delay from when the reset signal is
input until the output is turned OFF

(Reference values)

Minimum reset signal width Output delay time
1ms 0.8to1.2ms
20 ms 15t0 25 ms

m Output Delay Time

The following table shows the delay from when the present value
passes the set value until the output is produced.

Actual measurements in N and K-2 modes. (Reference values)

Control output type | Maximum counting | Output delay time
speed
Contact output 30 Hz 16.5t024.0 ms
5 kHz 3.7t05.6 ms
Transistor output 30 Hz 12.0 t0 20.0 ms
5 kHz 0.2t0 0.55 ms

Note: The above times may vary slightly depending on the mode

or operating conditions.
m Maximum Counting Speed for Batch
Counter
The maximum counting speed for batch counter operation is

5 kHz. The batch counter counts the number of times the count
reaches the set value.

m Wiring

Wiring input lines in the same conduit as power lines or other
high-voltage lines may result in malfunction due to noise. Wire the
input lines separately, away from lines carrying high-voltages. In

addition, make the input wiring as short as possible and use
shield lines or metal wiring conduits.

Pay attention to terminal polarity to ensure correct wiring.

= Mounting

Tighten the two mounting screws on the Adaptor. Tighten them
alternately, a little at a time, so as to keep them at an equal
tightness.

The H7CX’s panel surface is water-resistant (conforming to
NEMA 4 and IP66). In order to prevent the internal circuit from
water penetration through the space between the timer and oper-
ating panel, attach a waterproof packing between the timer

and installation panel and secure the waterproof packing with the
Y92F-30 Flush-mounting Adapter.

0.5t0 1 mm

— It is recommended that the space between
the screw head and the adapter should be
0.5to 1 mm.
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m Operating Environment

* Use the product within the ratings specified for submerging in
water and exposure to oil.

* Do not use the product in locations subject to vibrations or
shocks. Using the product in such locations over a long period
may result in damage due to stress.

Do not use the product in locations subject to dust, corrosive
gases, or direct sunlight.

Separate the input signal devices, input signal cables, and the
product from the source of noise or high-tension cables
producing noise.

Separate the product from the source of static electricity when
using the product in an environment where a large amount of
static electricity is produced (e.g., forming compounds, powders,
or fluid materials being transported by pipe).

Organic solvents (such as paint thinner), as well as very acidic or
basic solutions might damage the outer casing of the H7CX.

Use the product within the ratings specified for temperature and
humidity.

Do not use the product in locations where condensation may
occur due to high humidity or where temperature changes are
severe.

Store at the specified temperature. If the H7CX has been stored
at a temperature of less than -10°C, allow the H7CX to stand at
room temperature for at least 3 hours before use.

Leaving the H7CX with outputs ON at a high temperature for a
long time may hasten the degradation of internal parts (such as
electrolytic capacitors). Therefore, use the product in
combination with relays and avoid leaving the output turned ON
for more than one month.

Aucxiliary relay
® (e.g., MY

» The load current must be within the rated current.

m Insulation

« Specifications call for basic insulation between the power supply
and input terminals, between the power supply and output
terminals, and between the input and output terminals. (The
H7CX-ALID is not insulated between the power supply and input
terminals.)

* Input and output terminals are connected to devices without
exposed charged parts.

* Input and output terminals are connected to devices with basic
insulation that is suitable for the maximum operating voltage.
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Appendix

m Using the Operation Keys

Counter Operation

|Configuration selection |

] )

| DIP switch monitor |

I

Note:

|Present value, set valuel

2-stage counter

| Present value, set value 1 |

IS

| Present value, set value 2 |

I

Total and preset counter

[

| Present value, set value |

] w5

| Total count value |

I

Batch counter

v
| Present value, set value |
]

Batch count value,
batch count set value

I

Dual counter

[ 3

Dual count value,
dual count set value

(e )
| CP1 present value, |
CP2 present value

Power ON
+ ‘ )
S min. 3'smin.
B — Run mode —_—
—_— —
’ + 81 A stage counter
S 3 s min.

1. Perform settings using the and keys ( key only with 6-digit models).

| Input mode |

J )

| Dual count calculating mode |
|5

| Output mode |
9]

| One-shot output time |
J )

| One-shot output 2 timel
J )

|One-shot output 1 timel
[

Counting speed |
1D

| Reset input signal width |
1 )

Decimal point position

| |
] )

| Prescale value |
|5

| NPN/PNP input mode |
1D

| Display color |
J )

| Output allocation |
J

| Key protect level |

]

2. The above flowcharts outline the procedures for all models. For more details on each model, refer to Quick Setup - Basic Counter

Function.
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Tachometer Operation

PowerON || oo ____

®0+ &= .

USROS SOy RRpsotoRSRspRpRpRp v . 1smin. 3 s min.
: +— [ Run mode l —— [ Function setting mode l
fom e ’ +

1's min. 1 3 s min. 1

|Configuration selection | | Measurement value | | Tachometer output mode |

e Ilca Ilca

| DIP switch monitor | | Measurement value, | | Counting speed |

I & 8] & 8]

Measurement value, f - ™
| OUT2 set value | | Decimal point position |

I & 8]

| Prescale value |
4 05)

| Average processing |
4 050)

| Auto-zero time |
& (68)

| Startup time |
& 068)

| NPN/PNP input mode |
4 08)

| Display color |
4 08)

| Output allocation |
)

| Key protect level |

| ]

Note: 1. All setting changes are performed using the key.

2. For details, refer to Quick Setup - BasicTachometer Function.
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m Lists of Settings

Fill in your set values in the set value column of the following tables and utilize the tables for quick reference.

Configuration Selection Mode

Parameter name Parameter Setting range Default value Unit
Configuration selection FUnl {Lnkl20nEIELAEIBLREIHEAEIERLS (See note 1.) iLnk (See note 2.) -
DIP switch monitor = onlaFF ofF —
Note: 1. The setting range varies with the model.
2. The default value for H7CX-AWL1/-A4W[ ] models is ZLnk.
Settings for Counter Operation
Run Mode
1-Stage Counter
Parameter name Parameter Setting range Dafault value Unit
Present value, set | Present value - -99555 to 9555599 (-955 to 5599) o -
value Set value [ to 933995 (T to 9995) (For conditions other than those de- |
scribed in note 1.)
-95555 to 5559599 (-999 to 9599) (See note 1.)
2-Stage Counter
Parameter name Parameter Setting range Dafault value Unit
Present value, set | Present value - -99555 to 599955 (-5999 to 5559) a -
value 1 Set value 1 0'to 939339 (Z to 5393) (For conditions other than those de- | 0
scribed in note 1.)
-595555 to 9959555 (-9595 to 95955) (See note 1.) g
Present value, set | Present value - -99555 to 599955 (-999 to 5559) a -
value 2 Set value 2 0'to 939339 (Z to 9393) (For conditions other than those de- | 0
scribed in note 1.)
-595555 to 9959555 (-95959 to 39599) (See note 1.) g
Total and Preset Counter
Parameter name Parameter Setting range Dafault value Unit
Present value, set | Present value - -999395 to 595555 (-995 to 5559) o -
value Set value [ to 9339959 (J to 9999) (For conditions other than those de- | &
scribed in note 1.)
-95395 to 9999595 (-9599 to 95959) (See note 1.)
Total count value - -99955 to 599555 (-995 to 5559) o -
Batch Counter
Parameter name Parameter Setting range Dafault value Unit
Present value, set | Present value -—- -99555 to 599955 (-5999 to 5559) a -
value Set value 0 to 939939 (2 to 5393) (For conditions other than those de- |
scribed in note 1.)
-95555 to 9959555 (-9595 to 95955) (See note 1.)
Batch count value, | Batch count value | --- 0 to 559955 (0 to 55559) o -
batch countset  I'gatch countset | — § to 999539 (0 to 9955) 7
value
Dual Counter
Parameter name Parameter Setting range Dafault value Unit
Dual count value, | Dual count value | --- -99935 to 599555 (-999 to 5559) a -
dual count set 7 to 959999 (7 to 9995 iti r
value Dual count set -—- 0 to 95955599 (0 to 5999) (For conditions other than those o -
value described in note 2.)
-95395 to 9999595 (-9595 to 95955) (See note 2.)
CP1 present CP1 present value | --- 0 to 9595559 (O to 5999) o -
value, CP2
present value CP2 present value | --- 0 to 9595559 (0 to 5999) o -

Note:

1. The input mode is increment/decrement mode and the output mode is K-2, D, L, or H.

2. The dual count calculating mode is subtraction mode and the output mode is K-2, D, L, or H.
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Function Setting Mode
Parameter name Parameter Setting range Default value Unit
Input mode Lnkn UPlda¥n/lid-RlUd-b/Ud-C (See note 1.) LP -—-
Dual count calculating mode CALA Add/5UE (See note 1.) Add -—-
Output mode olikn nlFICI-IF- IIF[SIRIF-21dILIH (See note 2.) n -—-
One-shot output time oklin 0.01to 5559 050 s
One-shot output 2 time aknd 001t0 59995 050 s
One-shot output 1 time aknl Hald/0.0 ! to 559.59 (See note 3.) Hald s
Counting speed LnksS FOHZJSHH= 30H= -—-
Reset input signal width CFLE 20ARS/ 1AS 20AR5 -—-
Decimal point position dF Eniuiuiuid At Bty e
(===t ef-m- ) (----)
Prescale value PSLL 0001 to 99.555 (OO0 to 5.999) 1000 -—-
NPN/PNP input mode Crod nPrlPRFP nPn -—-
Display color Lalr rEdlGrnlr-0lG-r rEd -—-
Output allocation ok5E oFFlan ofF —
Key protect level HYFE HP-[FP-2IFP-3[FP-4IFF-5 HP- 1 -
Note: 1. The setting range varies with the output mode.
2. The setting range varies with the model and the input mode.
3. HOLD cannot be set when the output mode is K-2.
Settings for Tachometer Operation
Run Mode
Parameter name Parameter Setting range Default value Unit
Measurement value - 0 to 559555 0 -
Measurement value, | Measurement value |--- 0 to 559555 0 -
OUT1 setvalue OUT1 set value 0 to 999939 0
Measurement value, | Measurement value |--- 0 to 559555 0 -
OUT2 set value OUT2 set value 0 to 999939 0
Function Setting Mode
Parameter name Parameter Setting range Default value Unit
Tachometer output mode | kakA Hal d/RrERMHCHI Ll o HiLa -—-
Counting speed LrkS J0OH=/ IDPHZ J0H= -
Decimal point position dP R R e et -
Prescale value PSCL 0001 to 5559599 1000 -
Average processing 'l oFFI2/418 ofF -—-
Auto-zero time AUE: 01 to 555 58585 -
Startup time Skar 0.0 to 5559 oo S
NPN/PNP input mode Crod nPrlPAFP nPn s
Display color Calr rEdIGrnlr-GlG-r rEd -
Output allocation okSE oFFlan ofF -
Key protect level FYPE FP- i[FP-2[FP-3IFFP-YIFP-5 FP- 1 ---

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters into inches, divide by 25.4

OMRON.

OMRON ELECTRONICS LLC

One East Commerce Drive
Schaumburg, IL 60173

1-800-55-OMRON

Cat No. GC TMCN1

3/02

OMRON ON-LINE

Global - http://www.omron.com
USA - http://www.omron.com/oei
Canada - http://www.omron.com/oci

Specifications subject to change without notice

OMRON CANADA, INC.
885 Milner Avenue
Scarborough, Ontario M1B 5V8

416-286-6465
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