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CP-UM-5823JE

Long-Range Laser Photoelectric Switch

with Built-in Amplifier e\ L)us
ModelHIL-_5_-C (€ wime
User’s Manual stz

Thank you for purchasing this product.

This manual contains information for ensuring the safe
and correct use of the product. Those designing or main-
taining equipment that uses this product should first

C NOTES ON LASERS )
/N\ WARNING

This device uses a semiconductor laser as its

light source, and is a class 1 laser product. For

this reason, note the following.

« Do not disassemble or modify sensor heads.

« Do not look into the laser beam directly.

« Do not look into the laser beam through a lens
or other optical device.

read and understand this manual. Model No. H1L-B51-C | H1L-B53-C [H1L-552-C
Be sure to keep it nearby for handy reference. Emission wavelength 656 M
Please read the “Terms and Conditions” from the follow- L 11SC 6802 Class 11 duct
ing URL before ordering or use: aser ass 1 faser produc
https://www.azbil.com/products/factory/order.html class | IEC 60825-1:2014 Class 1 Laser Product

FDA (CDRH) Class 1 Laser Product *
C NOTICE ) Part1040.10
Please make sure that this manual is available to the user of the * Complies with 21 CFR 1040.10 and 1040.11 except for confor-
product. mance with IEC 60825-1 Ed. 3., as described in Laser Notice No.

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.

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

C SAFETY PRECAUTIONS )

Safety precautions are for ensuring safe and correct use
of this product, and for preventing injury to the operator
and other people or damage to property. You must ob-
serve these safety precautions. Also, be sure to read and
understand the contents of this user’s manual.

@ Key to symbols
( AA\WARNING

Warnings are indicated when mishandling this product may
result in death or serious injury.

.

56, dated May 8, 2019.

(_ NOTESFORUSEINTHEU.S.A. )

If this device is exported to the United States, it will be
subject to U.S. FDA laser safety requirements. For details,
contact the azbil Group.

C SPECIFICATIONS OVERVIEW )

This manual gives only the main specifications for this
product series. If detailed specifications are required, please
consult the specifications sheet before use.

B SPECIFICATIONS

Model number | HIL-B51-C | HIL-B53-C | H1L-552-C
Sensing Adjustable distance

method*! BGS BGS FGS
Setting range 100-935 mm | 100-1750 mm | 100-1900 mm

/\ WARNING

0 This switch is designed for general industrial use,

not for use as a safety device. If this product is used
with machinery or equipment such as a railway,
vehicle, or medical equipment, which requires a
high degree of reliability and safety, please contact
the azbil Group before use to check precautions, etc.

Do not connect this device to AC power. Doing
so may cause rupture or damage.

Do not use this device in atmospheres containing
corrosive or flammable gas, liquids, or powder.
This device’s laser diode has a finite service life and
will deteriorate with age based on the operating
conditions and environment. Although the design
life is 10 years or more, to be safe replace the
device with a new one every 5 to 10 years.

9%,

Light source Red semiconductor laser (peak wavelength: 656 nm), class 1
Spotdiameter | 37-13mm [ 37-22mm | 3.7-22mm

Supply power 10-30V DC (UL-Class 2)
Current consumption 80 mA max.
Outputs 1 | 2 | 1

Control output
Response time

Push-pull.*2 Load current: 100 mA max., LO/DO changeover
Less than 10 ms| Less than 10 ms | Less than 10 ms

Indicators Power indicator: green. Incoming light indicator: orange
Ambient light immunity 5000 lux max.

Operating temperature 0-50°C

Protective structure P67

Protection circuit |Power miswiring protection, output short-circuit protection
Connection method | DIN/M12 5-pin connector
Material Case: plastic. Sensing face: PMMA

*1. Depending on the color or reflectivity of the workpiece sur-
face, or the workpiece orientation, reliable detection may not
be possible. Do an operation check before use.

*2. Because of push-pull output, this device can be connected to
either an NPN or a PNP interface. However, if the power supply
of this device and that of the load are different, device failure
may result. Use the same power supply.

E1

B External dimensions Unit: mm
Incoming light indicator
(orange)
Incoming light indicator
(orange)*1
i S
. O\ Power indicator (green)
Tuning area
234 45
34 375 15
Tuning area Indicator
£
- = =
- - ANE 3
«©
" a
Receiver|| 7 @
e — | %
- — o
,2 <
Emitter || /' | *2 Il N
JAIE B
M12 connector,
*1 HIL-B53-C

*2 Emitter axis

B Output circuit and connection methods

® HIL-B51-C  _ Brown() 90 +Vs
White (2) :Load: : Tuning terminal*
Main circuit | Black(4)  ; o outpgut
(push-pull output) | Gray(s) i _ onc.
‘Load:
[ Blue(3) Lo ooV
® H1L-B53-C Brown(1)
[ - - o——o0 +Vs
White (2) : d g Tuning terminal
Main circuit | Black(4) : o output 1
(push-pull output) | Gray(s) ——$&——ooutput2
iLoad; ! '
[ Blue(3) =02% koac ooV
® H1L-S52-C
[ -0 +Vs
Main circuit 60 Tuning terminal
O output
(push-pull output) |_Gray(5) o ni_pu
"Load:
[ Blue3) ‘toad o0V

* In normal operation, connect the tuning terminal to O V.

¢ HANDLING PRECAUTIONS )

« If installing outdoors, put the device in a case or the like to
prevent direct exposure to sunlight and rainwater.

« Avoid locations with strong vibration or impact. They may
cause optical axis misalignment.

» Water or oil on the lens can cause faulty operation. Shield
the lens so that it is not splashed by water or oil.

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

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

« If the device 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.

« Do not use the device in a place where it is exposed to water.

« To tighten an M12 connector, align the grooves and rotate

the fastening nut on the connector by hand until it fits tight-
ly with the connector on the sensor side. (0.4 to 0.6 N-m)

« The minimum bend radius of the cable is 80 mm. Be sure
to leave enough slack when laying the cable.

« Tighten the mounting screws to a maximum torque of
1.0 N'm.

« The photoelectric switch is a precision instrument. Never
strike it with another object. In particular, if the lens sur-
face is allowed to become scratched or cracked, its proper-
ties will be impaired.

« If the lens 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 switches are used close together,
performance may be adversely affected. After installing
and before use, be sure to carefully check that light from
other devices does not reach the light-receiving surface
directly or indirectly.

« The laser beam should directly strike the surface of the
target object. Do not allow any other object to obstruct the
beam.

Zg"& % T

« If highly reflective objects are detected, do not allow
reflected light to reach the light-receiving surface. Recep-
tion of reflected light can be avoided by sightly tilting the

switch.
‘ I Wrong

= =
« Be sure to correctly orient the switch with respect to the

motion of the workpiece. Because it uses the principle
of triangulation, the closer the switch is to the object, the

better its resolution and accuracy.
——
Wrong I.'ﬂ

.




¢ PRECAUTIONS FOR WIRING D

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

« When using a commercially available switching regulator,
ground the frame ground and ground terminals. If the photo-
electric switch is used without grounding, it 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 con-
nected to the photoelectric switch, insert a current-limiting
resistor between the load and the output. (Otherwise the output
short-circuit protection function may be activated.)

« This switch has miswiring protection, but it may be damaged by
incorrect wiring involving the I/O lines. Be sure to wire correctly.

( OPERATION )

Setting up the sensitivity and output

B Accidental setting change prevention function
Tuning is possible for 5 minutes after the power has
been turned on. Note that tuning cannot be done after
5 minutes have passed.

B Tuning
« To tune the switch, use a ferromagnetic metal tool such
as a screwdriver. Touching the tuning area lightly with a
screwdriver is like pressing a tuning button.

« If an external input terminal is used, tuning can also be
done by applying +Vs. In normal operation, connect the
tuning terminal to 0 V.

« Various kinds of tools can be used for tuning.
A screwdriver with at least a diameter of 8 mm is recommended.

« Even if the mounting bracket is made of ferromagnetic metal,
if the bracket is attached to the switch before the power is
turned on, there will be no problem. Since the switch regards
its status with the mounting bracket as the initial status,
normal tuning with a screwdriver, etc., can be done.

« The indicator lights up or blinks to indicate the status of the
switch. The table below shows the status of the LED indicator.

LED Status
@) Off
O Lit
‘I I‘
_'Q: Blinking
@ Indefinite
Slow blink pattern 1 05s
2Hz

H H1L-B51-C

138

0 0%

LS

The orange LED blinks
(at approx. 2 Hz)

S

@‘*.LES

.
0:0:

The orange LED blinks
(at approx. 2 Hz)

S

@‘*135‘

O O

The orange LED is lit

(1) Touch the tuning area with a screwdriver

for about 2 seconds until the orange LED
starts blinking slowly in pattern 1 (at ap-
prox. 2 Hz).

Then remove the screwdriver.

The switch enters tuning mode.

(2) Put the workpiece in the desired position and
then touch the tuning area with the screw-
driver again briefly (for 0.2 to 1 second).

If tuning is successful, the orange LED
blinks slowly in pattern 2 (at approx. 2 Hz).
The operating point will be set slightly
away from the workpiece position.
Afterward, the orange LED is lit and the
switch enters normal operation mode.
The operation mode is set to LO (Light
ON: HIGH is output if light is detected).
If tuning fails, the orange LED blinks
quickly (at approx. 16 Hz) for about 2
seconds.

(3) To change the operation mode to DO
(Dark ON: HIGH is output if no light
is detected), touch the tuning area with
the screwdriver again briefly for 0.1 to 4
seconds (while the orange LED is blinking
slowly in pattern 2).
When tuning is complete, the orange LED
is lit steadily and the switch enters normal
operation mode.
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The orange LED blinks
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The orange LED blinks
(at approx. 2 Hz)
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The orange LED is lit

(1) Touch the tuning area with a screwdriver

for about 2 seconds until the orange LED
on the right starts blinking slowly in pat-
tern 1 (at approx. 2 Hz).

Then remove the screwdriver.

The switch enters tuning mode.

(2) Turn the sensing surface of the photoelec-
tric switch toward the background or the
flat surface of a piece of equipment, and
then touch the tuning area with the screw-
driver again briefly (for 0.2 to 1 second).
If tuning is successful, the orange LED
blinks slowly in pattern 2 (at approx. 2 Hz).
Afterward, the orange LED is lit and the
switch enters normal operation mode.
The operation mode is set to LO (Light
ON: HIGH is output if light is detected).
If tuning fails, the orange LED blinks
quickly (at approx. 16 Hz) for about 2
seconds.

(3) To change the operation mode to DO
(Dark ON: HIGH is output if no light
is detected), touch the tuning area with
the screwdriver again briefly for 0.1 to 4
seconds (while the orange LED is blinking
slowly in pattern 2).
When tuning is complete, the orange LED
is lit steadily and the switch enters normal
operation mode.
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(1) Touch the tuning area with a screwdriver
for about 2 seconds until the orange LED
on the right starts blinking slowly in pat-
tern 1 (at approx. 2 Hz).

Then remove the screwdriver.

The switch enters tuning mode.

Note that if the tuning area is touched
longer, the orange LED starts blinking at
a moderate interval (approx. 4 Hz) and
tuning for output 2 begins.

(2) Put the workpiece in the desired position
and then touch the tuning area with the
screwdriver again briefly (for 0.2 to 1
second).

If tuning is successful, the orange LED
blinks slowly in pattern 2 (at approx. 2 Hz).
The operating point will be set slightly
away from the workpiece position.
Afterward, the orange LED is lit and the
switch enters normal operation mode.

The operation mode is set to LO (Light
ON: HIGH is output if light is detected).
If tuning fails, the orange LED blinks quick-
ly (at approx. 16 Hz) for about 2 seconds.

(3) To change the operation mode to DO (Dark
ON: HIGH is output if no light is detected),
touch the tuning area with the screwdriver
again briefly for 0.1 to 4 seconds (while the
orange LED is blinking slowly in pattern 2).
When tuning is complete, the orange LED is lit
and the switch enters normal operation mode.
The state of the orange LED on the left
changes in accordance with the tuning result
for output 2.
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(1) Touch the tuning area with a screwdriver
for about 4 seconds until the orange LED
on the right starts blinking at a moderate
interval (approx. 4 Hz).

Then remove the screwdriver.

The switch enters tuning mode.

Note that if the screwdriver is removed
while the orange LED is blinking slowly
in pattern 1 (at approx. 2 Hz), tuning for
output 1 begins.

(2) Put the workpiece in the desired position and
then touch the tuning area with the screw-
driver again briefly (for 0.2 to 1 second).

If tuning is successful, the orange LED on
the right blinks slowly in pattern 2 (at ap-
prox. 2 Hz).

The operating point will be set slightly
away from the workpiece position.
Afterward, the orange LED is lit and the
switch enters normal operation mode.
The operation mode is set to LO (Light
ON: HIGH is output if light is detected).
If tuning fails, the orange LED blinks quick-
ly (approx. 16 Hz) for about 2 seconds.

(3) To change the operation mode to DO
(Dark ON: HIGH is output if no light
is detected), touch the tuning area with
the screwdriver again briefly for 0.1 to 4
seconds (while the orange LED is blinking
slowly in pattern 2).
‘When tuning is complete, the state of the
orange LED on the right changes in accor-
dance with the tuning result of for output
1, the orange LED on the left is lit, and the
switch enters normal operation mode.

E2

(___ TUNING RESULTS (ALL MODELS) )

If tuning is successful, the orange LED blinks slowly for several seconds in pattern
2 (at approx. 2 Hz) during read processing, and then is lit for about 2 seconds.

« There is enough incoming light.

« The sensing distance is within the sensing range.
Afterward, normal operation begins and the orange LED indicates the sensing status.
If light is detected (for output 1, in the case of H1L-B53-C), the LED remains lit.
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The orange LED on the right is lit
(for about 2 seconds or longer).

o O

The orange LED is lit
(for about 2 seconds or longer)

If tuning fails, the orange LED blinks quickly (at approx. 16 Hz) for about 2 seconds.
« The incoming light level is not sufficient, or
« The sensing distance is outside of the sensing range.

In this case, the settings before tuning are retained.
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The orange LED blinks quickly  The orange LED on the right blinks quickly
(at approx. 16 Hz) (at approx. 16 Hz)

Touch the tuning area with a screwdriver for 6 seconds or longer until the orange

LED starts blinking quickly (at approx. 16 Hz).

Then remove the screwdriver.

When the default settings are restored, the operation mode is set to LO, and

the orange LED indicates the sensing status.

Note that, although the orange LED blinks slowly (at approx. 2 Hz) or at

a moderate interval (at approx. 4 Hz, HIL-B53-C only) before it starts

blinking quickly, continue touching the tuning area with the screwdriver.

Otherwise, the switch enters tuning mode.
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