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]

HP7 Series Photoelectric Sensor

User’s Manual
- |

Thank you for purchasing the HP7 Series Photoelectric Sensor.
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.
C 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.
©2012-2013 Azbil Corporation All Rights Reserved.

C 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
Supply power

10.2-26.4 Vdc

Bl External Dimensions @ Thru-scan receiver (M8 connector model)

Unit: mm Output indicator (Orange) Operation button

)

Stability indicator (Green)

@ Thru-scan receiver
(Preleaded model/preleaded connector model/
Low-temperature preleaded model)

Output indicator (Orange) Operation button

108 20
o 104
HELE o 17
Stability Indicator (Green) .
108 20 ; 7
104 17 |
4 ©
\ N
e : a
1| ) |
|
Jo 3| = Receiver
| M ™ |
72‘l “ Light reception indicator 15
N (HP7-T4 _ /HP7-R4_ ) =
M3 screw (2)
Receiver

Light reception indicator M3 Screw (2)

(HP7-T4 _ /HP7-R4 _) @ Thru-scan emitter (M8 connector model)

Power indicator (Orange)

1]
Emitter : ﬂ
@® Thru-scan emitter ¥ @-
(Preleaded model/preleaded connector model/ i
Low-temperature preleaded model) | 7[ B

I

Power indicator (Orange) [ @

T =
|

@ Retroreflective or diffuse-scan model
(M8 connector model)

Output indicator (Orange) Operation button

Emitter | J; 7[%] I

Stability indicator (Green)

| wn
w

Current
consumption

HP7-A1_:14mA max.
HP7-A4_:17mA max.
HP7-D2_:17mA max.
HP7-D6_: 17mA max.

HP7-E1_:12mA max.
HP7-E2_:17mA max.
HP7-E4_:17mA max.
HP7-E5_: 9mA max.

HP7-P1_:14mA max.
HP7-P5_: 14mA max.
HP7-R1_:13mA max.
HP7-R4_:15mA max.
HP7-T1_:25mA max.
HP7-T2_:30mA max.
HP7-T4_:32mA max.
HP7-T5_:22mA max.

Control output Open collector

Switching current : Preleaded model/
preleaded connector model
100 mA,
Low-temperature prelead-
ed model/M8 connector
model 50 mA

Residual voltage: 2V max. at 100 mA /50 mA,
1.1V max.at 10 mA

Operating ambient tem- | -30 - +55 °C, 35-85 % RH (except low-tem-

perature and humidity | perature preleaded models)

Low-temperature preleaded : -30 - +40 °C,

35-85% RH

(without freezing or condensation)

Protective structure, etc. | IP67 (IEC standard)

Wrong wiring protection

108 20
@ Retroreflective or diffuse-scan model
(Preleaded model/preleaded connector model/ 104 17
Low-temperature preleaded model) Receiver
Output indicator (orange) Operation button ‘ T
A N
i EIE : ol o o
T 8 P g &
Stability Indicator (Green) 7| w
o ; il
108 20 By ! - 1
104 17 Emitter g 2y ]
. M3 screw (2) 15
Receiver o P
o | I I :
= \ B Output circuit and connection method
_ % | ol ol = 8 @ Thru-scan emitter U Aprown
- laa) «” 2 (2} ! [l
7 2 ! 10.2-26.4 Vdc
o ! 2 \ E- J@Blue T
Emitter - ht @ NPNoutputtype [~~~ ;!\Brown

Thru-scan receiver
Retroreflective/
diffuse-scan model

M3 Screw (2)

\IJ
Control Output *Black ?
T 10.2-26.4 Vdc

| 100/50 mA max.
x |

:Blue

Main
Circuit

@ PNP output type
Thru-scan receiver

Retroreflective/
diffuse-scan model

I
100550mAmax. L 405 6.4 vdc

Control Output T Black

sl

E1

C HANDLING PRECAUTIONS )

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

« A period of approx. 60 ms is required for stabilization after the power is
turned on.

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

« Avoid installation where there is strong vibration or impact, since they
might shift the optical axis out of alignment.

« 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 sensor
with a hood or the like, or change its mounting direction to be sure that
faulty operation does not occur.

« If the sensor 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.

« Standard cord might get hardened under 0 *C. Do not bend or apply shock/
vibration under 0 “C. Preleaded models for low-temperature use are also
available. For details, contact Azbil Corporation or a sales representative.

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.
Tension on the cable should be less than 50 N, or less than 30 N for low-
temperature preleaded models.

« The photoelectric sensor 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.

« 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.

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

o The sensor might not reliably detect highly reflective objects or objects
that disrupt polarization (ex.: object covered with transparent film). In
such a case try the following countermeasures:

Sample countermeasures
« Mount the sensor at an angle to the target object.
« Increase the distance between the sensor and the target object.
« Tune the sensor without a workpiece.

« 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 sensor 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)

C WIRING PRECAUTIONS )

« 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 sensor is laid in the same conduit as a
high voltage line or power cable, the sensor 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 sensor 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 photoelectric
sensor, insert a current-limiting resistor between the load and output. (Oth-
erwise the output short-circuit protection function will be activated.)
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INSTALLATION ADJUSTMENT )

B Thru-Scan and Retroreflective Models

(1). Move the emitter and receiver (or, in the case of a retroreflec-
tive model, the sensor and reflector) up/down and left/right and
install them in the center of the area where the stability indicator
(green) is lit.

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

B Diffuse-scan model

(1). Install the sensor facing the workpiece.

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

(

TUNING )

B Tuning without a workpiece

Use this setup method if detection of the workpiece is unstable at the
factory default sensitivity (maximum sensitivity).

@ Thru-scan model
Tune without a workpiece if light goes through the workpiece, if
there is a hole or cutout in the workpiece, or if light is not suffi-
ciently blocked when the workpiece is present because of light from
the surroundings.
The sensitivity will automatically be set so that the switch operates
at about half of the light level when there is no workpiece present.

(1JHandling Precautions
« With a thru-scan sensor, if the set distance is less than the
following values, the indicator may blink indicating excessive
beam intensity.
HP7-T1___,HP7-T2 __
HP7-T5___:03m

_:1m,HP7-T4__ _:2m,

@ Retroreflective model
Tune without a workpiece if light goes through the workpiece, if
there is a hole or cutout in the workpiece, or if light is not suffi-
ciently blocked when the workpiece is present because of light from
the surroundings.
The sensitivity will automatically be set so that the switch operates
at about half of the light level when there is no workpiece present.

® Diffuse-scan model
Tune without a workpiece if light is present even when there is no
workpiece because of reflected light from the background or sur-
roundings.
The sensitivity will automatically be set so that the switch operates
at about 2 times the light level when there is no workpiece present.

@ Procedure
A2 (1). Hold down the button for about 2 seconds
H until the orange LED starts blinking rapidly
‘ (at about 10 Hz), and then release.
The sensor goes into sensitivity tuning mode.
Orange LED is blinking.

(2). Without a workpiece, give the button a short
press.
Both LEDs turn OFFE. The sensor measures
the amount of light without a workpiece and

Both LEDs turn OFF. sets a fixed sensitivity.

(3). With the change of settings complete, the sen-
sor automatically reverts to normal operation
(in about 2 seconds).

Note

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

B 2-point tuning
Two-point tuning should be used if a thru-scan or retroreflective sen-
sor was tuned without a workpiece, but the target object does not suf-
ficiently block the light; or if a diffuse-scan sensor was tuned without a
workpiece, but the target object does not reflect enough light.
The sensor is adjusted automatically so that the switch operates mid-
way between the intensity with a workpiece and without a workpiece.

@® Procedure

o

Orange LED is blinking.

(1). Hold down the button for about 2 seconds
until the orange LED starts blinking rapidly
(at about 10 Hz), and then release.
The sensor goes into sensitivity tuning mode.

MAYERY VS

(2). Without a workpiece,* hold down the button
for about 2 seconds until both LEDs start
b blinking simultaneously and rapidly (about
10 Hz), and release.
The sensor measures the amount of light
without a workpiece.

Both LEDs are blinking.

(3). With a workpiece in place,* give the button a
short press.
The sensor measures the amount of light with
a workpiece present, and sets the sensitivity
for 2-point tuning.

(4). With the change of settings complete, the sen-
sor automatically reverts to normal operation
(in about 2 seconds).

*The order or steps 2 and 3 (without a workpiece, with
a workpiece) can be reversed.

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

M Positioning tuning
Enables a diffuse-scan sensor to detect a target at a desired position.
Positioning accuracy is 15 %* max.
*HP7-A1_ _: 200-500 mm distance
HP7-A4_ _:200-1000 mm distance
HP7-D2_ _: 20-100 mm distance
HP7-D6_ _: 20-50 mm distance

@® Procedure

Lo (1). Hold down the button for about 2 seconds
until the orange LED starts blinking rapidly
‘ (about 10 Hz), and release.

The sensor goes into sensitivity tuning mode.
Orange LED is blinking.

ISYIR VP4 (2

~

. With a workpiece in place, hold down the
button for about 2 seconds until both LEDs
‘ start blinking simultaneously and rapidly

(about 10 Hz), and release.
Both LEDs are blinking.

e Ta (3). With a workpiece in place,* give the button a
short press.
‘ Both indicators blink slowly (about 1 Hz).

o Give the button a short press.
Both LEDs are blinking.

(4

~

. With the change of settings complete, the sen-
sor automatically reverts to normal operation
(in about 2 seconds).

Note
o If the orange LED still keeps blinking slowly (about 1 Hz), tune

the sensor again, referring to “If Blinking Continues.”

E2

B Restoring the factory default sensitivity (maximum
sensitivity)
Or resetting the sensor 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 sensor when
changing the settings.
Even when the sensor is blinking, and regardless of the blink pattern,
this procedure will restore the default sensitivity.

@® Procedure

= (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 sen-
sor automatically reverts to normal operation
(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)
If the orange LED alone blinks rapidly (about
10 Hz): LO.
Orange LED is blinking.
DQ, Dark On (DO)
If the green LED alone blinks rapidly (about 10
Hz): DO.

Green LED is blinking.

(3). The sensor 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

@

LO .,

Orange LED is blinking.

(1). During normal operation, press the button 5
times consecutively.

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

0]

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

Green LED is blinking.

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

C IF BLINKING CONTINUES )

Refer to the following table to determine the reason for continued blinking
of an indicator.

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

LEDs Situation Procedure
AL During tuning Hold down the button for
creen (O Oorenee about 7 seconds until the
. green LED starts blinking
o rapidly.

Green orange This restores the factory
default sensitivity (maxi-
mum sensitivity).

Orange LED or both LEDs
keep blinking rapidly
(about 10 Hz)
2 Tuning (no workpiece) | Thru-scan/retroreflective
Green Orenge « Setup is not possible. Press button once to
« The amount of light is resume normal operation

insufficient. with previous sensitivity.
Align the optical axis and

tune again.

Orange LED only blinks
slowly (about 1 Hz).

Press button once to
resume normal operation
with previous sensitivity.

2-point tuning
« Setup is not possible.
« Amount of light is insuf-

ficient at both points. Thru-scan/retroreflective

Align the optical axis and
tune again.

Diffuse-scan

Decrease distance to in-
crease intensity of reflection
from target, and tune again.

2-point tuning Thru-scan

« Setup is not possible. Press button once to

» Amount of light is exces- | resume normal operation
sive at both points. with previous sensitivity.

Use asslit or set the optical axis
atan angle to reduce light
intensity, and tune again.

AML_LIg Tuning (no workpiece) | Press the button once to
areen (O] orange « Setup was completed but | resume normal operation
. sometimes light is not based on the tuning result.

blocked reliably. Thru-scan
+ Lightintensity is too Use a slit or set the optical
strong. axis at an angle to reduce
light intensity and tune again.

Both LEDs blink slowly
(about 1 Hz).

Diffuse-scan

Paint the background or
nearby reflective objects
black to decrease the light
intensity, and tune again.

Tuning (no workpiece) | Thru-scan/retroreflective

« Setup was completed, Press button on thru-scan/
but sometimes light is not | retroreflective sensor once
received steadily. to resume normal opera-

« Light intensity is insuf- tion based on tuning result.

ficient. Align the optical axis, and
tune again.

2-point tuning Thru-scan, retroreflec-

« Setup was completed, tive, and diffuse-scan
but sometimes light is not | Press the button once to
received/blocked reliably. | resume normal operation

« The differencein light | based on the tuning result.
intensity between the 2
points is too small.

Check that the sensor is
operating normally.

C 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.
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