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HP7-G/F Photoelectric Switch with
Background Suppression and
HP7-S Zone Detection Photoelectric Switch
User's Manual

Thank you for purchasing your Azbil Corporation product. This
manual contains information for ensuring the safe and correct
use of this product. Those designing or maintaining a control
panel or other equipment that uses the product should first read
and understand this manual. Be sure to keep it nearby for handy
reference.

Please read the "Terms and Conditions" from the following URL
before ordering or use:

http://www.azbil.com/products/factory/order.html

C NOTICE D)

Unauthorized duplication of this user’s manual in part or in whole
is forbidden. The information and specifications in this manual are
subject to change without notice.

Considerable effort has been made to ensure that this manual is
complete and accurate, but if you should find an omission or error,
please contact us.

Please understand that we cannot in some cases accept responsi-
bility for the results of the use of this equipment by the customer.

© 2018 Azbil Corporation All Rights Reserved.

C SAFETY PRECAUTIONS D)

Safety precautions are for ensuring the safe and correct use of this
product, and for preventing injury to the operator and other peo-
ple or damage to property. Be sure to observe these safety pre-
cautions. Please make sure you understand the safety guidelines
before reading the rest of this manual.

@Key to symbols

/\ WARNING

Warnings are indicated when mishandling this product
might result in death or serious injury to the user.

/AWARNING

- This switch is designed for general industrial use, not for
use as a safety device.
- Do not connect this device to AC power. Doing so might

cause rupture or burnout.

C RELEVANT USER’S MANUALS D)
(g Distance-Adjustable Photoelectric Switch Model HP-7-G/HP7-F/
HP7-S, document No. CP-PC-2271E (for details on the specifications)

C HANDLING PRECAUTIONS D)

¢ This device is a precision instrument. Do not strike it or bump it
against any object.

¢ Up to 100 ms is required for stabilization after the power is turned on.

¢ The diameter of the mounting bracket holes should be 4 mm or less.
Tighten the mounting screws to a maximum torque of 0.8 N-m.

¢ For outdoor use, prevent direct exposure to sunlight and rainwater.

* Do not allow water, cutting oil, etc., to splash on the device or the
cable.

* Do not expose the device to chemicals (organic solvents, acids,
alkalis).

¢ If the lens is dirty, wipe it with a soft, moistened, clean cloth. Do not
use an organic solvent like alcohol.

B Wiring Precautions

e Bends in the cable should have a radius of at least 15 mm (at least
30 mm for the section immediately next to the device).

* Avoid use in which the cable receives repeated bending stress.

* Do not pull the cable with excessive force (= 50 N). Doing so might
cause disconnection resulting in short-circuit and burnout.

* Tighten connectors firmly.

¢ If cable extension is necessary, use at least 0.3 mm? wire, no more
than 100 m long.

* Special care is required at low temperatures (below 0 °C), because
cables become stiff and flexibility is much lower.

* Do not put the wires of the photoelectric switch and motor power
lines or other power wires in the same conduit. Doing so may cause
malfunction or damage due to induced noise. Put them in a differ-
ent conduit.

* When using an inverter or servo motor, be sure to ground the
frame ground terminal and ground terminal.

* Ifaload such as a capacitive load or incandescent light, having an
inrush current that exceeds the switching capacity, is connected to
this photoelectric switch, insert a current-limiting resistor between
the load and the output. (Otherwise the output short-circuit protec-
tion function may be activated.)

W Disposal Precautions
* When discarding the product, dispose of it as industrial waste, fol-
lowing local regulations.

C SPECIFICATIONS D)

HP7-G8_: 100-750 mm
HP7-F2_: 100-250 mm
HP7-F4_: 200-500 mm

HP7-G8_: From 5 mm to the set distance (when set
distance is 300 mm or longer)
From 32 mm to the set distance (when set
distance is less than 300 mm)

Distance setting
range*1 *2

Sensing distance
*2 %3

HP7-F2_: From 5 mm to the set distance (when set
distance is 150 mm or longer)
From 30 mm to the set distance (when set
distance is less than 150 mm)

HP7-F4_: From 5 mm to the set distance (when set
distance is 300 mm or longer)
From 25 mm to the set distance (when set
distance is less than 300 mm)

HP7-S1_: 27-100 mm

HP7-S3_: 5-300 mm

10.2t0 26.4V DC

20 mA max.

Power

Current
consumption

Control output*4 Open collector

Switching current Preleaded and preleaded connector models:

100 mA (resistive load)

M8 connector model: 50 mA (resistive load)

Residual voltage 1V max.

Ambient Preleaded and preleaded connector models:
temperature -30to +55 °C

M8 connector model: -30to +50 °C
Ambient humidity 35 to 85 % RH (without freezing or condensation)
Protection IP67 (IEC standard), power miswiring protection
Mutual 'mterference Up to 2 units
protection
Pollution degree 3

*1.The range of distances that can be set.

*2.The specified distance ranges are for detection of a piece of white paper (for the HP7-
G/S) or detection when a piece of white paper is behind the workpiece (for the HP7-F).

*3. Within the specified ranges a piece of white paper can be detected without fail. The ac-
tual sensing distance for HP7-S_ models is longer than the distance given above.

*4.The utilization category of the switching element is DC-13 (IEC 60947-5-2).

E1

(__ OUTPUT CIRCUIT AND WIRING METHOD )

H NPN Output Type

Green LED Orange LED

s

@ .
Main 1 100 or 50 mAmax, T 10-2t0264VDC
circuit N :
| ,J\Blue
©,
|
_______________ |
Green LED Orange LED |
G\Brown
| N
|
Main % |
circuit | J000rS0mAmaX. L 40,5 16 6.4V DC

\ Ne]

ld
Control output ! Black
@)

@
Control output | Black

I o L L ______.
C FUNCTIONS AND NAMES )
B HP7-G/F
Orange LED
Green LED —{-= @
[Far] button (+) —1
[Center] button (C) —1 /E@]
[Near] button (-) —
W HP7-S

Orange LED
Green LED

B Indicator Behavior

Model No. During normal operation During tuning

HP7-G The green LED is lit when detection is Follow the blinking
reliable. LEDs to tune the
The orange LED is lit when output is ON. | device.

HP7-F The green LED is constantly lit. Follow the blinking
The orange LED is lit when output is ON. | LEDs to tune the

device.

HP7-S The green LED is lit when detection is -
reliable.
The orange LED is lit when output is ON.

B External dimensions

® HP7-G/F (Preleaded and preleaded connector models)

Receiver

Emitter

Indicator window

Unit: mm

Case

[
12.8 24.5
124 Lens 15
- ==+
! - Py
| A4
~| o o
w| T £
<
< o A
oJ ‘
bt / Cable

M3 threaded thru hole (2)

® HP7-G/F (M8 connector model)

12.8

124

Receiver

%*
/

Emitter

=

Lens

® HP7-S (Preleaded and preleaded connector models)

Receiver

Emitter

12.8

12.4

58]

Lens

Unit: mm
Indicator window
i {E |
245
15 Case
)
N )}
Nlo %}
53 R
wn
o
o
2 19.5 M8 connector
M3 threaded thru hole (2)
Unit: mm
Indicator window
1 :, =3
15 Case
(J
@
~| S ©
EI -
o
Q
~ Cable

® HP7-S (M8 connector model)

12.8

124

Lens

Receiver

Emitter

=

M3 threaded thru hole (2)

Unit: mm
Indicator window
[ Te
5]
24.5
15 Case
[J
~ ©
~N| <D ©
S| H
M| < "
wn
o
ol ]
19.5 M8 connector
M3 threaded thru hole (2)




C INSTALLATION PRECAUTIONS )

B HP7-G/S
¢ Install the device so that the workpiece moves as shown below.
Conveyor belt N
-

¢ If the switch is installed horizontally, false detection of a workpiece
that is situated away from the set distance may result. In this case
the use of a shielding plate is recommended. If it is not possible
to install a shielding plate, check that false detection of a moving
workpiece in the distance will not occur.

Moving workpiece
in the distance

¢ If a mirrorlike or reflective object is located near the device, unreli-
able detection may occur.
In this case, increase the distance between the device and the reflec-
tive object, or incline the optical axis as illustrated below.

Incline the optical axis

Reflective object \
(conveyor surface, etc.) I\

Increase the distance

* Photoelectric switches should not be installed facing each other.

* Depending on the shape or pattern of the workpiece, unreliable de-
tection may occur. Before use, thoroughly check device operation.

¢ If the background or the workpiece is reflective, incline the optical
axis so that the device does not receive the reflected light directly.

B HP7-F
* A flat background is required to use this device. The background
cannot be a roller conveyor.

* The specified distance range is for detection with a piece of white
paper behind the workpiece. With a black or dark color back-
ground, the usable distance will be shorter.

* Depending on the shape or pattern of the workpiece, unreliable
operation may occur. Before use, check that false detection will not
occur.

¢ Install the device so that the workpiece moves as shown below.

Workpiece Workpiece

* With a reflective background or workpiece, specular reflection will
have a negative effect on detection. Incline the optical axis so that
the specular reflection does not enter the light receiver. This device
cannot be used with a strongly reflective background (mirror, etc.).

C SETUP D)

The green LED blinks rapidly (at
about 10 Hz).

The green LED blinks rapidly (at <=
about 10 Hz). :

The orange LED indicates the out-
put status.

H HP7-G
Key lock is enabled when the device is turned on.

® Step 1 Disabling the key lock

Turn the key lock off.

A/ Hold down the [Far] or [Near] but-
80} Far (1 ] ton for about 3 seconds until the

@/ or
8 | (Near ) green LED starts blinking slowly.

The green LED blinks slowly (about
1 Hz) when the keys are unlocked.

® Step2 Tuning

After adjusting the optical axis, tune the device. The set distance is
automatically adjusted based on the distance from the photoelectric
switch to the workpiece and to the background.

If the set distance needs to be changed, see Step 3 and adjust the
distance.

Hold down the [Center] button for
about 1 second until the orange
LED starts blinking, and then
release it.

/

—(Center[])

0RO,

The orange LED blinks rapidly (at J
about 10 Hz).

NI Without a workpiece, give the
PISH Center] button a short press.
0 [Centerlbu P
@
O
The orange and green LEDs blink J
rapidly (at about 10 Hz).
o0 With a workpiece in place, give the

Center [C] [Center] button a short press.

EEE

Blinking stops and normal operation
begins.

Setup is complete.

® Step3 Adjustment

After tuning the device in Step 2,
adjust the set distance if necessary. After adjustment and before use,
check device operation by executing trial runs.

N2 .
50 Far 1) Give the [Ear] or [Near] button a short press
&7l o to start adjustment.
= : :
@ Handling Precautions

* Do not hold down the button. Doing
so will lock the keys.

N
\\\// Output status .
o@ )} far 11 Press the [Far] button to set a longer dis-
& or tance and press the [Near] button to set a
) shorter distance.
®]
Far i

N

O
O

Give the [Center] button a short press.

I

cmo

Blinking stops and normal opera-
tion begins. N

Setup is complete.
E2

B HP7-F
Key lock is enabled when the device is turned on.
® Step 1 Disabling the key lock

Turn the key lock off.
N

a5} Far 1)
@l
%f

The green LED blinks slowly (at about
1 Hz) when the keys are unlocked.

Hold down the [Far] or [Near] but-
ton for about 3 seconds until the
green LED starts blinking slowly.

® Step2 Tuning
After adjusting the optical axis, tune the device. The set distance is
automatically adjusted based on the distance from the photoelectric
switch to the background. The set distance will be about 2 to 10
mm from the background.

If the set distance needs to be changed, see Step 3 and adjust the

distance.
/.

—(Center[c])

Hold down the [Center] button for
about 1 second until the orange LED
starts blinking, and then release it.
The orange LED blinks rapidly (at ],
about 10 Hz).

NI
" [ae 1 - Without a workpiece, give the

E/ [Center] button a short press.
8]

Blinking stops and normal opera-
tion begins.

OEDs|,

Setup is complete.

® Step3 Adjustment
Adjust the set distance if necessary. After adjustment and before
use, check device operation by executing trial runs.
Give the [Far] or [Near] button a short

NES ress to start adjustment
o) Far [+] P ) .
@] or (U Handling Precautions
%]/ * Do not hold down the button.
Doing so will lock the keys.

The green LED blinks rapidly
(at about 10 Hz). \Z
Press the [Far] button to set a longer dis-

\\\L Output status
st Far o) tance and Press the [Near] button to set
@ o a shorter distance.
G- CRear D) ,

The green LED blinks rapidly
(at about 10 Hz).

The orange LED indicates
output status.

oo
[%; Give the [Center] button a short press.
8
v
Blinking stops and normal
operation begins.
Setup is complete.
C OTHER OPERATIONS )

H Enabling the Key Lock
Turn the power off and back on or do the following to enable the key lock.

IR

m]

(Far 1) Hold down the [Far] or [Near] button for
1T o about 3 seconds until the orange LED

starts blinking slowly.

QU=

The orange LED blinks slowly (at about
1 Hz) when the keys are locked.

B Checking the N.O./N.C. setting

® For N\';o' b Ff/r NG Press the [Center] button three times
g N
oo Teo consecutively.
0 [IH(CentericH| O
@ &
J O

The orange LED The green LED
blinks rapidly (at  blinks rapidly (at
about 10 Hz). about 10 Hz).

B Switching between N.O. and N.C.

@ N.C.—NO. @ N.O.—NC L
Al N2 Press the [Center] button five times
0o | - B == consecutively.
0 0
@ &
d
The orange LED The green LED

blinks rapidly (at  blinks rapidly (at
about 10 Hz). about 10 Hz).

B Restoring the Default Settings
Restore the default settings for set distance and N.O./N.C.

/

ll\; 5 Hold down the [Center] button for
O [l{Center[c]) about 5 seconds until the green
& LED starts blinking rapidly (at
d about 10 Hz).

The green LED blinks rapidly (at about 10
Hz) when the settings have been restored.

C OUTPUT OPERATION (N.O./N.C.) D)

The relationship between the N.O./N.C. setting and output operation is
indicated in the table below.

B HP7-G/S
: Setting | Workpiece | Output
Background —_| | ! Fo ing pi utpu
: I N.O. Yes ON
5 N No OFF
:\ Workpiece N.C. Yes OFF
Set distance No ON

Setting | Workpiece | Output
- N.O. Yes ON
Set distance No OFF
Workpiece '77 N.C. Yes OFF
‘ Background ‘ No ON
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