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HP7 Series Photoelectric Switch

User’s Manual
- |

Thank you for purchasing the HP7 Series Photoelectric Switch.
This manual contains information for ensuring correct use of the
HP7. It also provides necessary information for installation, main-
tenance, and troubleshooting.

This manual should be read by those who design and maintain de-
vices that use the HP7.

Be sure to keep this manual nearby for handy reference.

Please read the "Terms and Conditions" from the following URL be-
fore ordering or use:
http://www.azbil.com/products/bi/order.html

For specifications,

please refer to CP-PC-2263E.

( NOTICE )

Be sure that the user receives this manual before the product is used.

Copying or duplicating this user’s manual in part or in whole is forbid-
den. The information and specifications in this manual are subject to
change without notice.

Considerable effort has been made to ensure that this manual is free
from inaccuracies and omissions. If you should find an error or omis-
sion, please contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect, special
or consequential damages as a result of using this product.

© 2014 Azbil Corporation All Rights Reserved.

( SAFETY PRECAUTIONS )

Safety precautions are for ensuring safe and correct use of this
product, and for preventing injury to the operator and other peo-
ple or damage to property. You must observe these safety precau-
tions. Also, be sure to read and understand the contents of this us-
er's manual.

/\ WARNING

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

/\WARNING

« This product is designed for general industrial use, not for
safety equipment.

« Do not connect this device to AC power. Doing so might cause
rupture or burnout.

( SPECIFICATIONS OVERVIEW )

In this manual, only major specifications of the series are given. For de-
tailed specifications, refer to the specifications sheet.

B Specifications

10.2-26.4 Vdc
HP7-C3_:15 mA max.
Retroreflective Model

Supply power

Current consumption

Scanning type

Control output Open collector

Switching current : 50 mA

Residual voltage: 1V max.

Operating ambient tem- -10-+55°C,35-85% RH

perature and humidity (without freezing or condensation)
Protective structure, etc. | IP67 (IEC standard)

Power miswiring protection and short-circuit
protection

B External Dimensions
Unit: mm
@ Preleaded model/preleaded connector model
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B Output circuit and connection method
@ NPN output type

r ________ < - éBrown
|
| Control Output Black
| p— 1
1| Main | somAmax. T 10-2-26.4Vdc
1| Circuit x |
|
| ,JS\BIue
| hd
@ PNP output type
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| [ Y
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( HANDLING PRECAUTIONS )

« Tighten the mounting screws to a maximum torque of 0.8 N-m.

o A period of approx. 100 ms is required for stabilization after the power
is turned on.
Before initiating tuning, wait for 3 minutes or more after the power has
been turned on.

« For outdoor use, put inside a case, etc., to prevent direct exposure to
sunlight and rainwater.

« Avoid locations with strong vibration or impact, because they may make
the incoming light level fluctuate, resulting in instability of operation.

« Water or oil on the lens can cause faulty operation. Shield the lens to
protect it from direct exposure to water or oil.

« Do not expose to chemicals (organic solvents, acids, alkalis).

» Where there is heavy interference from ambient light, shade the switch
with a hood or the like, or change its mounting direction to be sure that
faulty operation does not occur.

o If the switch is used in a dusty place, put it in a sealed case or use air purging
or other countermeasures to prevent dust from accumulating on the lens.

« Although the cable is oil-resistant, it should not be used where it is sub-
merged or continuously splashed by water or oil. Also, be sure to protect
the end of the cable from water and oil.

o It can be expected that regular cables will become stiff at low tempera-
tures (below 0 °C). Do not bend or apply shock/vibration under 0 °C.

o A bend in the cable immediately after it exits the amp unit should have
a radius of at least 30 mm. Also, avoid use in which the cable receives
repeated bending stress.

« Disconnection might occur if the cable is pulled with excessive force.
Pulling force on the cable should be less than 50 N.

« The photoelectric switch is a precision instrument. Never strike it with
another object. In particular, if the lens surface is allowed to become
scratched or cracked, its properties may be impaired.

o If the lens or reflector is dirty, wipe it gently with a soft clean cloth, either
dry or moistened with water. Do not use organic solvents like alcohol,
benzene, acetone, or thinner.

o If multiple photoelectric switches are used close together, performance
may be adversely affected. After installing and before use, be sure to do
sufficient checking of device operation.

« If the distance between the switch and reflector is 0.1 m or less, factors
such as temperature or vibration may cause the incoming light level to
vary, resulting in instability of operation. Do an operation check before
regular use.

o If the ambient temperature changes suddenly, the output may be tempo-
rarily inverted.

« Even if the switch is tuned without a workpiece, some types of target
object may not be detected reliably. In that case, try the following.

Case 1: If there is strong reflection from the target object, mount the
switch at an angle to the object.

X 8

Case 2: If the target is a transparent object like a PET bottle, and the in-
coming light level is so strong that the target is not detected, ad-
just the position of the switch or reflector.

Adjust the reflector position.

o If the ambient temperature changes and the stability indicator is no lon-
ger lit, tune the switch again.

« To tighten an M12 preleaded connector, align the grooves and rotate the
fastening nut on the PA5 connector by hand until it fits tightly with the
connector on the switch side. (0.4 to 0.6 N-m)

« Do not use a Quick Lock preleaded connector in an environment where
corrosion is likely to occur. If the connector rusts, it may be impossible to
remove.

« Tighten M8 connectors firmly by hand. (0.3 to 0.4 N-m)

B Precautions for disposal
« This product includes PVC.

« When discarding the product, dispose of it as industrial waste, fol-
lowing local regulations.



( WIRING PRECAUTIONS )

o If the cable must be extended, use at least 0.3 mm2 wire, no more than
100 meters long.

« If the wiring of the photoelectric switch is laid in the same conduit as a
high voltage line or power cable, the switch may operate incorrectly due
to induction, or may be damaged. Its wiring should be routed indepen-
dently or in a separate conduit.

» When using a commercially available switching regulator, ground the
frame ground and ground terminals. If it is used without grounding, the
photoelectric switch may operate incorrectly due to switching noise.

« If a load, such as a capacitive load or incandescent lamp, having an inrush
current that exceeds the switching capacity, is connected to the photoelec-
tric switch, insert a current-limiting resistor between the load and output.
(Otherwise the output short-circuit protection function will be activated.)

( INSTALLATION ADJUSTMENT )

(1). Move the unit or the reflector up and down and from side to side to
find the range where the stability indicator (green) lights up. Position
the unit and reflector so that the target is detected in the center of the
range, and secure them in place.

(2). Check switch operation with a workpiece. Configure the switch using
the problem-solving button (operation button) function.

( TUNING )
B 2-point tuning

For 2-point tuning, set the operating point halfway between the in-
coming light levels with a workpiece and without a workpiece.

® Pro::edure

12

(1) Hold down the button until the orange LED
ﬁ starts blinking (about 2 seconds), and release
‘ it.
The orange LED blinks rapidly
(about 10 Hz).
e (2) Without a workpiece, hold down the button
ﬁ until both LEDs start blinking (about 2
‘ seconds), and then release it (1st point).
Both LEDs blink rapidly together
(about 10 Hz).
(3) With a workpiece in place, give the button a
short press (2nd point).
Both LEDs turn OFF.

Setup is complete
Normal operation will be restored automatically. If the LEDs blink, con-
tact the local azbil office.

H Tuning (no workpiece)
After tuning without a workpiece, the operating point will be set so
that objects with a transmittance of about 85 % can be reliably de-
tected. The procedure is easier than 2-point tuning.

® Procedure
LLg (1) Hold down the button until the orange LED
starts blinking (about 2 seconds), and release

a it.

The orange LED blinks rapidly
(about 10 Hz).

(2) Without a workpiece, give the button a short
press.

Both LEDs turn OFF.

Setup is complete

Note

« If the indicator continues to blink, tune the switch again, refer-
ring to “If Blinking Continues.”

B Restoring the factory default sensitivity (maximum

sensitivity)
Or resetting the switch if its status is unknown

Sensitivity is set to the maximum at the factory.

This procedure restores the factory default sensitivity.

It can also be used if you lose track of the state of the switch when
changing the settings.

Even when the switch is blinking, and regardless of the blink pattern,
this procedure will restore the default sensitivity.

® Procedure
o (1) Hold down the button for about 7 seconds,
until the green LED starts blinking rapidly.

b The sensitivity is reset to the factory default.

Green LED is blinking.

(2) With the change of settings complete, the
switch automatically reverts to normal opera-
tion
(after about 2 seconds).

B Checking the Light-On (LO) / Dark-On (DO) Settings

Use this procedure to check the operation mode.

® Procedure
@ (1) During normal operation, press the button 3

times consecutively.

LO_., (2) Light On (LO)
The orange LED alone blinks rapidly (about
10 Hz) and LO is set.
Orange LED is blinking.
DO
e Dark On (DO)

E The green LED alone blinks rapidly (about 10
Hz) and DO is set.

Green LED is blinking.

(3) The switch automatically reverts to normal
operation mode (about 2 seconds later).

B Switching Light-On (LO) and Dark-On (DO) Modes

The factory-set operation mode can be changed with this procedure.
LO will change to DO, or DO to LO.

® Procedure
@ (1) During normal operation, press the button 5

times consecutively.

LO .., (2) Light On (LO)

The orange LED alone blinks rapidly (about
10 Hz) and LO is set.

Orange LED is blinking.

DO
NU Dark On (DO)

The green LED alone blinks rapidly (about 10
Hz) and DO is set.

Green LED is blinking.

(3) The switch automatically reverts to normal
operation mode (about 2 seconds later).

E2

( IF BLINKING CONTINUES )

Refer to the following table to determine the reason for continued blinking

of an indicator.

If the switch cannot be set with the instructions in the table, consider
changing the switch model.

orange LED blinks
rapidly.

LEDs Situation Procedure
RYRRYY, s Tuning is in progress. Hold down the button
00! @80 until the green LED starts
‘ . blinking (about 7 sec-
onds). The factory setting
Both LEDs or only the (maximum sensitivity)

will be restored.

AU 174

oo
o

Both LEDs blink slowly
at the same time.

Setup is complete, but the

switch may not operate

reliably.

« In the case of 2-point
tuning, the difference
in incoming light level
between the two points
is too small.

«In the case of tuning
without a workpiece,
there is too much light.

If the button is pressed
once, settings are ad-
justed according to the
Tuning results. However,
the stability indicator
may not light up. Do an
operation check using a
workpiece before regular
use.

A

®

Orange LED only
blinks slowly

Setup is not possible.

«In the case of tuning
without a workpiece,
there is not enough
light.

- In the case of 2-point
tuning, the incoming
light level of the second
point is larger than that
of the first point. (If the
procedure was properly
followed, surface reflec-
tion could be a factor.)
Or, the amount of light
at both points is too
large or too small

Press button once to
resume normal operation
with previous sensitivity.
After beam alignment,
execute tuning again ac-
cording to the procedure.

( TROUBLESHOOTING )

Hold down the button for 7 seconds or more until the green LED blinks rapidly,

and release.

Regardless of the blinking pattern, the factory default sensitivity is restored.

azbil

Specifications are subject to change without notice. (09)

Azbil Corporation

Advanced Automation Company

1-12-2 Kawana, Fujisawa
Kanagawa 251-8522 Japan

URL: http://www.azbil.com

1st edition: Feb. 2014 (V)
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