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Thank you for purchasing the HL-G1-series Compact Laser Displacement Sensor. Please
read this operation manual carefully before you install and operate the product. Refer to the
website of Panasonic Electric Works SUNX Co., Ltd.
(http://panasonic-electric-works.net/sunx) for the latest information on the product as well as
the latest version of the manual.

Liability and Copyright for the Hardware

This manual and everything described in it are copyrighted. You may not copy this manual, in
whole or part, without written consent of Panasonic Electric Works Europe AG (PEWEU).

PEWEU pursues a policy of continuous improvement of the design and performance of its
products. Therefore we reserve the right to change the manual/product without notice. In no
event will PEWEU be liable for direct, special, incidental, or consequential damage resulting
from any defect in the product or its documentation, even if advised of the possibility of such
damages.

We invite your comments on this manual. Please e-mail us at:
tech-doc@eu.pewg.panasonic.com.

Please direct support matters and technical questions to your local Panasonic representative.

LIMITED WARRANTY

If physical defects caused by distribution are found, PEWEU will replace/repair the product
free of charge. Exceptions include:

* When physical defects are due to different usage/treatment of the product other than
described in the manual.

* When physical defects are due to defective equipment other than the distributed
product.

* When physical defects are due to modifications/repairs by someone other than PE-
WEU.

When physical defects are due to natural disasters.



Important Symbols

The following symbols are used in this manual:

Warning

The warning triangle indicates especially important safety in-
structions. If they are not adhered to, the results could be fatal
or critical injury.

Caution

Indicates that you should proceed with caution. Failure to
do so may result in injury or significant damage to in-
struments or their contents, e.g. data.

Contains important additional information.

AV ¢ EXAMPLE

|
Contains an illustrative example of the previous text section.
1.
PR * Procedure
3.~

Indicates that a step-by-step procedure follows.

* REFERENCE

Indicates where you can find additional information on the subject at hand.
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1.1 Safety Instructions

The laser is

classified in accordance with JIS (JIS C 6802: 2005) and IEC (IEC 60825-1:

2007) standards.

Technical specification

Laser wavelength | 655nm

Maximum output Imw

Laser class

2

Familiarize yourself with all safety instructions to ensure safe handling of the device. The
safety instructions are broken down according to the cause and location of danger.

Warning

Using the product in a manner other than intended can lead to
serious injury and/or significant material damage.

This product is used to detect objects and does not incorporate control
functions for the purpose of maintaining safety including the prevention of
accidents.

Do not use this product as a sensor to protect human bodies. Use products
that conform to laws, regulations, and international standards such as OS-
HA, ANSI, and IEC standards, for applications protecting human bodies.

Incorporate safety measures, such as a double safety mechanism, into the
system if the use of the system is likely to result in serious injury or signifi-
cant material damage.

Do not use the system in combustion gas atmospheres. Otherwise, the
system may result in explosion.

This product has been developed/produced for industrial use only.

Always observe the specifications including the ratings and ambient condi-
tions (see page 123). Otherwise, the system may result in overheating or
generate smoke.

Do not disassemble or modify the system. Otherwise, an electric shock may
be received or the system may generate smoke.

Do not touch the wires when the system is energized. Otherwise, you may
receive an electric shock.

In order to ensure the performance of the system, allow a warm-up time of
at least 30 minutes after the system is turned ON.
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1.1.1 Safety Instructions for Laser Handling

Warning

Danger of eye damage or burning your skin with exposed laser
beam!

* Be careful not to stare at the laser beam directly or the reflected light of the
mirror surface.

* Install the sensor so the laser beam will be located higher or lower than eye
level in order not to watch the beam directly while the system is in opera-
tion.

* Contact the nearest office of Panasonic Electric Works SUNX Co., Ltd. if the
system breaks down. The product is not provided with a function to stop
laser beam radiation automatically when the sensor head is disassembled.
Do not disassemble the sensor head, or otherwise you may be exposed to
the laser beam.

* Do not use the system in methods other than that specified in this manual.
You may be exposed to hazardous laser radiation if the system is controlled
or adjusted in procedures not specified in this manual.

* Read the descriptions of the warning label carefully before use. The warn-
ing label (English) is affixed to the side of the sensor head. Warning labels
in Japanese, Korean, and Chinese are enclosed. Use them as needed.

* You may be exposed to hazardous laser radiation if the system is controlled
or adjusted in procedures not specified in this manual

1.1.2 Safety Instructions for Installation, Maintenance, and Inspection

Warning

Observe the safety instructions for installation and mainte-
nance of the product to prevent injuries or damage!

Installation
* Do notinstall the device in the following environments:

Areas exposed to intense interference light such as direct sunlight.
Make sure that the illumination level of the light receiving surface does
not exceed 3,000Ix under incandescent light.

Areas with high humidity where condensation is likely to occur
Areas exposed to corrosive or explosive gases
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Areas exposed to vibration or shock at levels higher than those speci-
fied (see page 124)

Areas exposed to contact with water

Areas exposed to too much steam or dust

The life of the semiconductor laser depends on the ambient temperature.
Use the system within the range of the specifications (ambient temperature
for sensor head: -10°C to 45°C for operation, -20°C to 60°C for storage. Am-
bient humidity: 35% to 85% RH).

Take appropriate measures, such as the use of a cooling fan, to drop the
ambient temperature of the sensor head as much as possible if the sensor
head is used close to heat-radiating objects.

The sensor head radiates heat as well. Therefore, be sure to install the
sensor head in places with as good thermal conductivity as possible. Mount
the sensor head to an aluminum or steel plate with a minimum surface area
of 200cm? if the ambient temperature is 40°C or higher.

In the case of installing two or more sensor heads in parallel, mount each
sensor head to an aluminum or steel plate with a minimum surface area of
200cm? and make sure that the ambient temperature does not exceed 40°C.

Always keep the emitter and receiver of the sensor head clean. Make sure
that the emitter and receiver are free of substances that refract light, such
as water, oil, or fingerprints, or surface water, or matters that block light,
such as dust and dirt. Clean the emitter and receiver with a soft lint-free
cloth or lens cleaning paper.

Check that the receiver will not receive direct ambient light the same as the
laser light in wavelength, such as sunlight. Mount an appropriate object,
such as a light shield plate, to the sensor head if high accuracy is especially
required.

Maintenance

Turn OFF the system to stop laser emission before cleaning the system.

Molded resin is used in some parts of the system. Do not use organic sol-
vents such as paint thinner or benzine to wipe the dirt on the system.

Do not wipe the glass portion of the laser aperture too strongly. Scratches
on the glass may cause measurement errors.

Always keep the emitter and receiver of the sensor head clean. Make sure
that the emitter and receiver are free of substances that refract light, such
as water, oil, fingerprints, surface water, or matters that block light, such as
dust and dirt. Inspect the surfaces regularly and always keep them clean.

Blow away large particles of dust, if any, using a camera lens blower.

To remove small particles of dust or fingerprints, use a soft lens cleaning
cloth or lens cleaning paper and lightly wipe them out.

Use a cloth moistened with a small amount of alcohol to wipe out tough dirt
carefully.



HL-G1 User's Manual 1.1 Safety Instructions

Inspection

Inspect the system regularly to maintain the performance of the system and
make it possible to use the system under optimum conditions.

Check that no I/O terminal connections are loose or disconnected.

Check that the glass surface on the laser aperture is free of dust, dirt, or
fingerprints.

Check that the power supply voltage is within the rated range (21.6 to
26.4V DC).

Check that the operating ambient temperature is within the range of -10°C to
45°C for the sensor head.

Check that the operating ambient relative humidity is within the range of
35% to 85%.

1.1.3 Safety Instructions for the Power Supply

Be sure to supply arated voltage of 21.6 to 26.4VDC.

The internal circuit may be damaged if an external surge voltage (sin-
gle-polarity, full-wave voltage) in excess of 500V + 1.2 x 50us is imposed.
Insert a surge absorber between power input terminals if the external surge
voltage is likely to exceed 500V.

Select a power supply with a maximum ripple of 0.5V (peak to peak) and a
minimum current capacity of 0.5A.

Be sure to ground the frame ground terminal (FG) in order to prevent an
adverse influence of high-frequency noise if a commercially available swit-
ching regulator is used for the power supply.

A transformer may be connected to the power supply on the condition that
the transformer is of isolation type. The product or the power supply may be
damaged if an auto transformer is used.

In order to protect the system from abnormally high voltages from the po-
wer supply line, be sure to use an isolated power supply with a built-in pro-
tective circuit.

In the case of using a power supply that does not incorporate a protective
circuit, be sure to connect the power supply to the system through a pro-
tective element, such as a fuse.

Power supply sequence for the sensor head

Arrange a power supply sequence so that the sensor head will be turned
ON earlier than the power supply.

Arrange a power supply sequence so that the power supply will be turned
OFF earlier than the sensor head.

Do not turn ON the sensor head again within 10 seconds after the sensor
head is turned OFF.
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* The system will be ready to operate approximately 40 to 50 seconds after
the system is turned ON, depending on the contents of settings. Note that
the status of the outputs is undefined during startup.

* An analog voltage of 11V and an analog current of approximately 21.6mA
will be output until the system becomes ready to operate.

* Do not turn OFF the system while system settings are being saved. In the
worst case, the sensor head may be damaged and fail to restart.

* If an instantaneous power failure occurs, the system will operate continu-
ously or go to the initial power-on state, depending on the duration of the
power failure. Do not use the system in environments where instantaneous
power failures occur.

1.1.4 Noise Countermeasures

Install the system separated as much as possible from noise-generating
sources, such as high-tension lines, high-voltage equipment, power lines,
power equipment, machines generating high-voltage ON/OFF surges, weld-
ing machines, and inverter motors.

* Install the system separated as much as possible from radio equipment in-
corporating transmission circuitry, such as amateur radio transmitters.

* Do not touch the connector parts when the system is energized. Keep in
mind that the internal circuit may be damaged if an excessive level of static
electricity is imposed on the connector parts.

* Keep the sensor cable at least 100mm away from other wires and make sure
that the sensor cable is not in parallel with them. Separate the sensor cable
from high-voltage and power circuit lines. Shield the sensor cable with
grounded conduits if it is unavoidable to lay the sensor cable together with
high-voltage or power circuit lines.

* Keep the I/O signal lines at least 100mm away from power lines and power
supply lines. All signal lines should be connected as short as possible.

* The analog output of the system is adversely influenced by heavy noise in
the power supply. In that case, use a noise filter or noise-cut transformer.

e ltisrecommended to use shield cables for I/O signal wires and connect the
shields to the FG.

* The analog output is easily affected by external noise. Use the shield cable
and lay it as short as possible.

e Ground the FG independently at a resistance not exceeding 100Q2. The FG
may be adversely affected if the ground is shared with other equipment.
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1.1.5 Safety Symbols and Identification

Read the descriptions of the warning stickers carefully before use. The warning sticker (Eng-
lish) is affixed to the side of the sensor head. Warning stickers in Japanese, Korean, and
Chinese are enclosed. Please also refer to the list of safety symbols used in this manual (see

page ii).

LASER APERTURE = —=ml]l |ASER APERTURE
LASER RADIATION LASER RADIATION
DO NOT STARE INTO BEAM DO NOT STARE INTO BEAM
(MAXIMUM OUTPUT) 1mW (MAXIMUM OUTPUT) 1mW
(PULSE DURATION) 2ms Max (PULSE DURATION) 2ms Max
(MEDIUM) SEMICONDUCTOR LASER (MEDIUM) SEMICONDUCTOR LASER
(WAVELENGTH) 655nm (WAVELENGTH) 655nm
CLASS2 LASER PRODUCT CLASS2 LASER PRODUCT
(IEC60825-1 2007) (IEC60825-1 2007)
CAUTION-CLASS2 LASER RADIATION
WHEN OPEN
DO NOT STARE INTO BEAM

The positions of the stickers on the product are shown below.

O O

LASER APERTURE [

—=al| LASER APERTURE

LASER RADIATION
DO NOT STARE INTO BEAM
(MAXIMUM OUTPUT) imW.

(PULSE DURATION) 2ms Max
(MEDIUM) SEMICONDUCTOR LASER
(WAVELENGTH) 6550m

CLASS? LASER PRODUCT
(IECE0625-1 2007)

CAUTION-CLASS2 LASER RADIATION
WHE

DO NOT STARE INTO BEAM

S W\ N
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1.2 CE Compliance

To ensure compliance with CE regulations, install the product as follows:

*NOTE

* Make sure that the signal and power lines connected to the product are
shorter than 30m.

e Attach a suitable ferrite core to the head cable as shown below.
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1.3 Export to the US

If the laser product is mounted on equipment and exported to the United States, it is subject to
the regulation of the Food and Drug Administration (FDA). In order to prevent users from in-

jury caused by laser products, the FDA specifies PART 1040 (Performance Standards for
Light-Emitting Products). The FDA classifies laser products according to the degree of risk

and provides safety measures for respective classes.

Requirements Class*
[ lla Il Ila Ilb \Y
Performance (all laser products)
Protective housing [1040.10(f)(1)] R? R? R? R? R? R?
Safety interlock [1040.10 (f) (2)] R¥ | R | R* | R™ R* | R
Location of controls [1040.10(f)(7)] NIA R R R R R
R R R R R R
Viewing optics [1040.10(f)(8)] R R R R R R
Scanning safeguard [1040.10(f)(9)]
Performance (laser system)
Remote interlock connector [1040.10(f)(3)] N/A N/A | N/A N/A R R
Key control [1040.10(f)(4)] N/A | N/A | N/A | NIA R R
Emission indicator [1040.10(f)(5)] N/A NIA R R R R
N/A N/A R R R R
Beam attenuator [1040.10(f)(6)] N/A N/A N/A N/A N/A Rl
Manual reset mechanism [1040.10(f)(10)]
Performance (specific-purpose products)
Medical [1040.11(a)] S S S s® s® s®
Surveying, leveling, alignment [1040.11(b)] 2 2 z 2 ';'E glpl
Demonstration [1040.11(c)]
Labeling (all laser products)
Certification/identification [1010.2,3] R R R R R R
Protective housings [1040.10(g)(6),(7)] D R® R® R® R® R®
Aperture [1040.10(g)(4)] A A IR I H A
Class warning [1040.10(g)(1),(2),(3)]
Information (all laser products)
User information [1040.10(h)(1)] R R R R R R
Product literature [1040.10(h)(2)(i)] NA | R R R R R
Service information [1040.10(h)(2)(ii)] R R R R R R
R: Required
N/A: Not applicable
S: Same requirements as for other products of that class.
NP: Not permitted
D: Depends on level of inner radiation

1. The assignment to a class is based on the maximum level of laser exposure

during operation.
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2. Required wherever and whenever such human access to laser radiation
levels that exceed the limits of Class | is not necessary for the product to
perform its intended function.

3. Required at the protective housing which is designed to be removed or dis-
placed during operation or maintenance, if removal or displacement of the
protective housing could permit human access to laser or collateral radia-
tion.

4. The requirements for interlock differ depending on the class of inner radia-
tion.

5. The contents of stickers differ depending on the level and wavelength of
laser radiation inside the protective housing.

6. Warning statement sticker
7. CAUTION logotype

8. The method to measure the level of laser radiation to human body is re-
quired.

9. CAUTION if 2.5mW/cm? or less, DANGER if greater than 2.5mW/cm?.
10. Time difference is needed between instruction and emission.

11. Exception should be provided for demonstration of laser products or light
shows using laser of Class Illb or IV.

12. DANGER logotype

13. Required on and after August 20, 1986.

Certification and identification stickers
The following sticker is used when the product is exported to the United States:

Complies with 21 CFR 1040.10 and 1040.11
except for deviations pursuant to

Laser Notice No.50,dated June 24,2007
Panasonic Electric Works SUNX Co.,Ltd
2431-1,Ushiyamacho,Kasugaishi,Aichiken
486-0901 Japan FAO

MANUFACTURED:
SERIAL NO.
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The position of the sticker on the product is shown below.

®) ®)

Complies with 21 CFR 1040.10and 1040.11
Laser Notice No.50,dated june 24,2007
Panasonic Electric Works S
2431-1,Ushiyamacho Kasugaishi Aichiken
486-0901 Japan

MANUFACTURED:| SEPTEMBER 2010
SERIALNO. | 8C0001

o 2 l@) ATET

Sticker position on the product







Chapter 2

Before Use



Before Use HL-G1 User's Manual

2.1 System Configuration

This is how you connect the sensor head to other devices.

Analog output | Analog signal processing devices
Sensor head (A/D board and digital panel)

(standard type)
% Every I/O External devices
(PLC etc.)

Device for RS422/485
communication

RS422/485 board

_—
Connection cable with RS422/485 USB.-RS422/485 converter
connector on one side Connect up to Dedicated compact console
(2m, 5m, 10m, and 20m) 16 sensors via ete.

RS485

If you wish to configure the system with the software HL-G1SMI, you need to include the
USB-RS422/485 converter in the configuration:

uUsSB *IIH]H
= = ~

USB-RS422/485 converter

PC Setting software HL-G1SMI

14
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2.2 List of Items and Accessories

The following parts and accessories are available.

Sensor heads
Choose between the standard and the multifunction type.

=

o) o
Standard type Multifunction type

Instruction manual
The sensor head instruction manual is in Japanese, English, German, Chinese, and Korean.

Warning labels

The warning label in English is attached to the sensor head. In addition, warning label in
Japanese, English, Chinese, and Korean are supplied.

—mll LASER APERTURE LASER APERTURE I
LASER RADIATION LASER RADIATION
DO NOT STARE INTO BEAM DO NOT STARE INTO BEAM
(MAXIMUM OUTPUT) 1mW (MAXIMUM OUTPUT) 1mW.
(PULSE DURATION) 2ms Max (PULSE DURATION) 2ms Max
(MEDIUM) SEMICONDUCTOR LASER (MEDIUM) SEMICONDUCTOR LASER
(WAVELENGTH) 655nm (WAVELENGTH) 655nm
CLASS2 LASER PRODUCT CLASS2 LASER PRODUCT
(IEC60825-1 2007) (IEC60825-1 2007)
CAUTION-CLASS2 LASER RADIATION
WHEN OPEN
DO NOT STARE INTO BEAM

Extension cables

Item Cable length Order number
2m HL-G1CCJ2
WA %
5m HL-G1CCJ5

10m HL-G1CCJ10

1 s % 20m HL-G1CCJ20

Touch terminal (optional, multifunction type only!)

The touch terminal of the GT series of Panasonic Electric Works SUNX Co., Ltd. are available
as a compact console for the HL-G1. Use a touch terminal to display HL-G1 settings and
measurement values transmitted over the RS422 and RS485 connection.

15
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Item Description

Touch terminal

Mounting brackets and screws

Terminal block for the touch terminal

The following GT series touch terminals can be used:

Connection type | Product Display Backlight Body color Order number
name properties
GT02G e 3.8" Green/orange/red Pure black AIG02GQ14D
Single connection * STN White/pink/red Silver AIG02MQ15D
GTo2M + 240x96
dots
. 46" Green/orange/red Pure black AlG12GQ14D
GT12G : .
Multiple connection « STN Hairline silver AIG12GQ15D
(1 to 4 units) GT12M « 320x120 | White/pinkired Pure black AIG12MQ14D
dots Hairline silver AlG12MQ15D

#NOTE

* You can download screen data and the User’'s Manual for the GT terminal
from the website of Panasonic Electric Works SUNX Co., Ltd.
(http://panasonic-electric-works.net).

Setting and monitoring software HL-G1SMI (optional, multifunction type only!)
Download the software free or charge from http://panasonic-electric-works.net.

16
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2.3 Parts Description

2.3 Parts Description

Laser indicator (LASER)
Lights up in green during laser emission.

Alarm indicator (ALARM)
Lights up in orange if an alarm occurs during measurement.

OUT1 indicator (OUT1)
Lights up in yellow during OUT1 output.

OUT2 indicator (OUT2)
Lights up in yellow during OUT2 output.

OUT3 indicator (OUT3)
Lights up in yellow during OUT3 output.

[ENTER] key
Used to access the functions and to confirm input.

Digital display
Displays measurement values and system errors.

CRECRECRECRECRECRECRNC)

[UP] key
Used to select items or change numerical values.

[DOWN] key
Used to select items or change numerical values.

Emitter
Emits the laser light.

® 6|

Receiver
Receives reflected light from measurement targets.

®

Warning label

Shows the laser emission position. Read the description carefully
before using the sensor.

17
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2.4 Notes on Mounting

When mounting the sensor, make sure to use the correct method.

#NOTE

* Beforeinstalling the sensor, read the safety instructions about the installa-
tion environment, noise countermeasures, and the power supply.

* Fix the sensor head securely with M4 screws inserted into the two screw
holes of the sensor head.

* Thetightening torque should be 0.8Nem or less.

24.1 Mounting the Cables

* Never use force around the connectors of the sensor head cable and con-
nection cable. Do not bend the cables near the connectors. Doing so may
result in cable disconnection.

18
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* Do not pull the cable with a force of more than 29.4N when you connect the
cable to the mounted sensor head.

* Inthe case of moving and using the sensor head, pay attention not to bend
the cables in excess. The cable may be bent with a radius of 30mm or more.
However, do not bend the cable within 20mm of the sensor head. For appli-
cations where cables need to be bent, use the multifunction sensor type
because it uses replaceable connection cables.

D

2.4.2 Mounting Direction of the Sensor Head

Mount the sensor head in the direction shown below to ensure precise and stable measure-
ment.

Measurement of moving targets

When measuring a moving target that has extremely different adjacent colors or materials,
mount the sensor head as shown below in order to minimize measurement errors.

19
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Measurement of rotating targets

When measuring a rotating target, mount the sensor head as shown below to minimize the
adverse influence of vertical oscillation or displacement.

v

Measurement of targets with level differences

When measuring a moving target that has level differences, mount the sensor head as shown
below to minimize interferences caused by the edges of the target.

v

Measurement of targets in narrow spaces or slots

When measuring a target in a narrow space or slot, mount the sensor head as shown below
so that the light beam between the emitter and the receiver is not blocked.

AR

>
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Mounting the sensor head to a wall

Mount the sensor head to the wall as shown below to ensure that the receiver does not re-
ceive light reflected from the wall at different angles. If there is a lot of reflection from the wall,
paint the wall surface matte black.

Sensor head angle to the center of measurement targets

Mount the sensor head so that the emitter and receiver will be located parallel to each other
as shown below.

(@)

\90°C

*NOTE

Refer to the sensor head specifications for the measurement center distance
and measuring range (see page 127).

21
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3.1 Wiring Colors

The sensor heads produced before December 2010 use different wire colors.
Please check the wire colors on the sensor head you are using.

Analog output lines

Pin No. | Signal name Function Lead wire color
7 AV) Analog voltage output Shielded single
conductor Black
8 AGND Analog ground
9 A(l) Analog current output Shielded single G
ray
10 AGND Analog ground conductor
I/O terminal block
i | e Function Lead wire color
No. | name
1 OUT1 Judgment output 1 Black
2 ouT2 Judgment output 2 White
3 OUT3 Judgment output 3 or alarm output Gray
4 ™ Timing input Pink
Multifunction input: Zero set, zero set OFF, reset,
change memory, teach, save, and laser control
5 MI Note: The function of the Ml signal is deter- Violet
mined by the duration of the signal (see page
26).
6 NP NPN/PNP type switching input (default = NPN) Pink/Violet
o Green
11 +SD Transmission data
Twisted-pair | (before Dec 2010: Black)
o wire Sky blue
12 -SD Transmission data )
(before Dec 2010: White)
Orange
13 +RD Reception data (Wire color has not
Twisted-pair changed)
wire
) Yellow
14 -RD Reception data .
(before Dec 2010: White)
15 GGND RS422/485 shield
16 +V 24V DC input for power supply Brown
17 ov Power supply ground Blue

#NOTE

* There are no SD/RD lines available for the HL-G1oo-A-C5 standard types.
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* Theinput NP acts as a toggle switch. When the input NP is OFF, the sensor
head is in NPN mode. When the input NP is ON, the sensor head is in PNP
mode. However, the input NP needs to be connected BEFORE you switch
the sensor head ON, otherwise it will not work.

* The sensor head does not automatically save any of the setting changes
you make over the Ml input. To maintain the changes even after the next
system start, input the Ml signal for 480ms or use the control panel, a serial
command, or the GT touch panel.

25
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3.2 Ml Input

The function of the MI (= multi input) signal is determined by the duration of the signal. To
select a function, input the MI signal for the corresponding time t as listed in the table.

Input the MI signal for the desired period with a tolerance of £10ms (t+10ms). You can input
two or more MI signals consecutively if you leave a minimum interval of 10ms between the
individual signals.

t Function

30ms Zero set ON (see page 85)

80ms Reset (see page 85)

130ms Select memory MO (see page 50)

180ms Select memory M1

230ms Select memory M2

280ms Select memory M3

330ms Teach displacement judgment threshold a
380ms Teach displacement judgment threshold b
430ms Zero set OFF (Cancel) (see page 59)
480ms Save (see page 46)

530ms Laser ON (see page 78)

580ms Laser OFF (see page 78)

The sensor head does not automatically save any of the setting changes you
make over the Ml input. To maintain the changes even after the next system
start, input the Ml signal for 480ms or use the control panel, a serial command,
or the GT touch panel.
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3.3 TM Input

The function of the TM (= timing) input is to control the measurement and judgment output.
Depending on the timing mode you have selected (see page 77), inputting the TM signal
works differently:

*  When "Timing Mode" = "Hold": When the timing input is ON, the last measurement
value and the judgment output is held until the timing input goes OFF.
A

e
Zero / /= / A
O] _______________q < _ 0e S S N RS DU N A _:g> _____
® ® ® 06 ® ® -
M1 * ON OFF @ OFF ON ON OFF | (4
»L = = = =
ON OFF ON OFF
® ___i_____ . I N O O O o I N IO B
@ _ ___________ I T N IS R IR 2 N
FF ON
@ __________________ _IF-|.__;--|L_____.____ ____________________________
™

* When "Timing Mode" = "One Shot": rising edge at the timing input triggers one meas-
urement. The measured value will be held until the timing or zero-set signal is input.

A
e ’ ) \\\\ /75N
Zero - =T SN Gt RS e
PSS N i \\\ / Rl
O o e T R et s i ————————————————
2
@ON ® ®OFF ®OFF DON N
Mi
ON OFF. ON
()] S S SR RO b e o ____.
~®
() S S [ S g g
OFE ~.ON
(€ O S SO R T R
™ — L1 1 1

For more information on how the timing signal influences the system behavior, refer to the
time diagrams (see page 33).
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3.4 1/0O Circuit Diagrams

(Purple)
MI: Multiple input
[

PNP type
Lead wire color
J(Brown) +V
{—? (Black)
| OUT1: Qutput 1_ry -
€ [ Load |
50mA max.
%}7 (White)
| OUT2:Output2 -]
t | Load |
50mA max.
%T (Gray)
l OUT3: Output 3 [Toad

50mA max.

(Pink/Purple) NPN/PNP Main power supply
= N type switching input L 24V DC +10%
3 T Ripple 0.5V
g (peak-to-peak) included
: i R

(Pink) / —_ External

) ™: ‘ power
% Timing Input gutr;pzls)(/)v DC

(Blue) OV

Sensor h‘?ad. «—6—» External connection example
internal circuit

*1

Non-voltage contact or PNP transistor open collector output

IN O—G\l o IN oJl\l
o o—1T Vg —

High [5V to 30V DC (inrush current of 0.04mA max.)]: Enabled
i Low [0 to 0.6V DC or open]: Disabled
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3.4 1/0O Circuit Diagrams

NPN type

Main circuit

Lead wire color

l(Brown) +V

| OUTS: Output 3
[{ % 50mA max.

(Pink/Purple)
NPN/PNP type switching input

3.3V
(Pink)
| TM:Timing Input
§3.3V

—

(Purple)

| S MI: Multiple input “

(Blue) OV

External
power

supply 3 to
24V DC

Main power supply

= 24V DC £ 10%

Ripple 0.5V
(peak-to-peak) included

Sensor head
internal circuit

~—0— External connection example

Non-voltage contact
IN

o—
OVO—/
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3.5 Analog Output Circuit

Lead wire color

Analog input
o—11y (Black) device

100Q P I Analog voltage output: A (V)

] i i

— VL W
- A v
3 7J/;AGND (Shield)
5 Analog ground: AGND
£ Vv
©
= G

220 3.2-22mA (CGray)

7~ Analog current output: A (1)

R Ny
7-,l;AGND (Shield)

Analog ground: AGND

Sensor head .
internal circuit " External connection example

Do not short-circuit the analog output terminals.

Do not apply voltage to the analog output terminals.

Use shielded wires for the analog output terminals.
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3.6 When the Status of the Output Data Is Undefined

During the operation of the system it is possible that the status of the output data becomes
undefined, i.e. there is no determined value to be output. This is not the same as the alarm
status, when the alarm indicator lights up in orange.

The status of the output data becomes undefined under the following circumstances:

After you have made or changed system settings when the measurement is being re-
started.

After the system has been turned on and has received a reset signal (Ml signal ON for
80ms). The status of the output data will remain undefined after a reset until the sen-
sor has performed the number of measurements needed for the average function (see
page 54).

After the laser has been stopped (Ml signal ON for 580ms).
After the sampling cycle has been switched (see page 51).
After the system has been initialized.

As long as the sensor has not performed the number of measurements needed for the
average function.

When the output data is undefined, the system output is as follows:

Digital output:
Analog output: 11.000 [V] or 21.6 [mA] (see note 1)

*NOTE

1. 21.6mA is theinitial value. The analog output can be set to a fixed value
when the status of the output data is undefined (see page 68).

2. While the output data status is undefined, the system will ignore the
zero-set signal.

3. Depending on the settings, the status of the output data may not become
undefined even under the circumstances listed.
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This is an example of how the status of the output data becomes undefined after a reset sig-
nal while the system is starting to measure the distance again.

©0)

t

(@ | Resetsignal (MI signal ON for 80ms)

t Time during which the output data is undefined, i.e. time period during which the sensor measures the
distance again.

This system behaves differently when the output data is undefined and when the alarm is ON
(the alarm indicator is lit up in orange). Refer to the table for details on the differences.

Item Status: Output data is undefined Status: Alarm = ON
Description of sys- The measurement data is undefined because | Measurement is disabled because the light
tem status the sensor has not performed the number of | intensity is poor or because the target

measurements needed for the average func- | object is outside the measuring range.
tion (see page 54).

Digital output -999.9999 [mm] The previous value is kept on hold (default
setting) or a fixed value (+99999) is dis-
played (see page 69).

Analog output The previous value is kept on hold (default setting) or a fixed value (+99999) is displayed
(see page 69).
1/0 output OFF | oFF
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3.7 Time Diagrams

Depending on the measurement type and setting of the parameter "Timing Mode" (see page
77), the timing of the sensor is different.

#NOTE

The function of the Ml input is determined by the duration (t) of the signal.

t Function

30ms Zero set ON (see page 85)

80ms Reset (see page 85)

130ms Select memory MO (see page 50)

180ms Select memory M1

230ms Select memory M2

280ms Select memory M3

330ms Teach displacement judgment threshold a
380ms Teach displacement judgment threshold b
430ms Zero set OFF (Cancel) (see page 59)
480ms Save (see page 46)

530ms Laser ON (see page 78)

580ms Laser OFF (see page 78)

Normal measurement with "Timing Mode" ="Hold"

A
ﬁ-n [a)
Zero / /\? / P

® _______________C?*ht__ e S SN ORI DU Y PP R _& ______

® ® ® O ® ® i
- ON OFF @ OFF ON ON OFF @

£ e *H« =

ON OFF ON OFF
®___ 1 _____ L _____ L ____ L ____.
@ _ ____________ IL___'E';_O_N________ _______________ 1 D
@ __________________ _IF-I.__;--'L_____.____. ____________________________
™

Sensor measurement

Sensor measurement and output

Data is kept on hold by TM signal

Function of MI input depends on signal duration, see table at the top

Output data status is undefined

ClCIH = EE]

Laser has stopped
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® | zero-set function

@ | Reset function

(® | Laser operation

Normal measurement with "Timing Mode" = "One-Shot"

A
/'/ ; \\\ 7N
Zero - w2 i ] —T 7 BaSN P
T - / e
(O] " K S AN S DR R N
©) ©) @ 2) -
ON ® OFF OFF ON%N
Mi
ON OFF. ON
(€] S . N o oo __ [ A ool ___.
®
(] S S S PN S
OFE __.ON
(€ S U S R S
™ — L1 [ 1 1

Sensor measurement

Sensor measurement and output

Zero-set signal is ignored becase the output data status is undefined

Function of Ml input depends on signal duration, see table at the top

Output data status is undefined

Zero-set function

Reset function

Laser operation

OO |

Peak measurement

A
Zero 4 / 7 =
@®
@O M- R~ I Il P
™ L
® |

(80ms)

Sensor measurement

Reset of measurement and output data when TM turns OFF
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Sensor measurement and output
(@ | Output data status is undefined
(@ | Reset function

i ¢ NOTE

1. When "Timing Mode" ="Hold", it is possible to use the set-to-zero function
while the input TM is ON.

2. When "Timing Mode" = "Hold" and TM is ON, selecting the reset function
with the input MI causes the output data status to become undefined and
remain so until TM turns OFF.

3. While the output data status is undefined, the system will ignore the
zero-set signal.

4. When the output data is undefined and TM is ON, the system holds the reset
signhal and the undefined data status until the input TM turns OFF.

5. Thejudgment output is determined by comparing the measured value with
the threshold values set unter "Displacement Judgment" (see page 62). The
outputs will be turned OFF while the status of the output data is undefined.

6. If the status of the output data becomes undefined for a reason other than
the reset signal being input, the digital display, the analog output and the
judgment output will be the same.

7. When the output data status is undefined, the analog outputs revert to the
initial setting.

8. When you have entered a value under "Offset", the value will be added
when a zero set is executed (see page 58).

9. If you have set "Analysis Mode" to "PEAK to PEAK" and input the zero-set
signal, the present measurement value will become zero. If you input the
reset signal, the measurement value will start from a negative value (-).
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Signal processing when more than one signal is ON
The table gives an overview of the system behavior when two signals occur at the same time.

Behavior when timing signal is input | Behavior when reset signal is

gL = E (TM switches ON) input

. . . These signals cannot occur simultane-
Set-to-zero signal Sensor sets digital display to zero and out-
(ON/OFF) puts the analog output selected for zero. ously as both are controlled by the MI

input (see page 26).

The undefined status of the output data

Timing signal (TM) - is kept on hold.

The output data status becomes undefined
and will remain undefined as long as TM is —
ON.

Reset signal (Ml signal
ON for 80ms)

Effect of the timing signal (TM)

Depending on which analysis (measurement) mode you have selected, the timing signal has a
different effect.

Analysis mode System behavior

Normal When TM switches ON, the measurement value will be put on hold until TM switches
OFF.

Peak / Valley When TM switches ON, the measurement value will be put on hold until TM switches

OFF. The peak / bottom value measured will be reset when TM switches OFF.

Peak to peak When TM switches ON, the measurement value will be put on hold until TM switches
OFF. The measurement values will be set to zero when TM switches OFF.
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4.1 Classification of Functions

In this table, all functions are classified into eight categories.

Classification Digital display Function
: . I || Function settings for controlling the received light intensity of the
Sensing functions .~
0 #|| sensor.
Data processing P '.:‘ Function settings for processing measurement values
functions | 9 P g .
Output functions }—',— .l,:l —: Function settings related to output data processing.
. I ) . . :
Analog functions '- ]-I i Function settings related to analog output processing.
. I [ . . :
Alarm functions '- lj -l Function settings related to alarm output processing.
COM functions F' i Function settings related to communication, see note 1.
= =]
System functions ’l_l'_ j ] Systt_em funct}ons for timing and eco mode, laser control, and ver-
[} #|| sion information.

Buffering functions — Function settings related to buffering, see note 2.

1. COM and buffering functions are only available to the multifunction type.
These functions are not available for the standard type.

2. Buffering functions cannot be executed through the sensor's control panel.
To set and execute buffering functions, use serial commands (see page
104).
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4.2 List of Functions and Default Settings

There are two types of settings:

1. Settings that can be saved individually per memory (i.e. 4 different sets of settings). To
change to a different set of settings, select another memory (see page 50).

2. Settings that can only be saved for all memories (one set of settings applies to all

memories)
_ Pradl
Sensing functions L=
Function name Description Default setting Type of setting

Memory selection

Selects the memory for editing set-
tings. To perform measurements

One setting for all

(see page 50) with the settings saved in the se- MO memories
pag lected memory, you need to switch
the sensor head OFF and ON again.
Sampling cycle (see | Sets the sampling cycle for the 500us Individual setting per
page 51) measurement. u memory
Shutter time (see Controls the receiving light intensity Auto Individual setting per

page 52)

of the sensor.

memory

Light intensity moni-
tor (see page 53)

Indicates the currently received light
intensity.

Not applicable

I =
Data processing functions f"l- l:icl

Type of setting

Function name Description Default setting
Average times (see Sets the number of measurements
h 1024
page 54) needed for the average function.
Analysis mode (see Sets the measuring mode. Normal
page 56)
Span (see page 57) Sets the multiplication factor for the 1.0000
measurement value.
Sets an offset value to be added
Offset (see page 58) | to/subtracted from the measurement | 00000mm
value.
Works as a toggle switch for the
zero-set OFF (see zero-set function for measurement OFF

page 59)

values.

Individual setting per
memory
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Output functions ‘

Frad

Function name

Description

Default setting

Type of setting

Judgment output
selection (see page
60)

Selects the output operation of
OUT1 - OUT3.

2-state (OUT1 and
0OUT2)

Displacement judg-
ment (see page 62)

¢ Sets threshold a

+(detection range)

¢ Sets threshold b

-(detection range)

¢ Sets hysteresis

+(0.2% of setting range)

Judgment output

Delays the switching OFF of the

OFF delay (see page judgment output. OFF
63)

Measurement value Sets the number of rightmost digits

display on panel (see | to be turned OFF on the digital dis- SET1

page 65)

play.

Individual setting per
memory

Analog functions |

l.:'l-l:lL”

Function name

Description

Default setting

Type of setting

Analog output selec-
tion (see page 66)

Selects the output type for the ana-
log output: current or voltage.

Output current

Analog scaling (see
page 67)

Scales measurement value A.

Negative measuring
range

Scales current A.

+4.000mA

Scales voltage a.

0.000V

Scales measurement B.

Positive measuring
range

Scales current B.

+20.000mA

Scales voltage b.

10.000V

Individual setting per
memory

Alarm functions

Pl'ljr.:l‘

Function name

Description

Default setting

Type of setting

Analog output at
alarm (see page 68)

Sets the analog output behavior for
when an alarm occurs.

Hold previous value

Digital output at
alarm (see page 69)

Sets the digital output behavior for
when an alarm occurs.

Hold previous value

Alarm delay (see
page 70)

Sets the number of measurement
attempts to be made before an
alarm is output.

8 times

Individual setting per
memory
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COM functions [

PFI:IEI‘

These functions are only available for the multifunction type of the sensor.

Function name

Description

Default setting

Type of setting

Terminating resistor

Selects the terminating resistor for a

selection (see page sensor head connected to a host R3
71) device via RS422/485.
Sets the number of each sensor
Sensor number (see | head when several sensors have 01
page 72) been connected to a host device via
RS485.
Baud rate (see page Sets the communication speed. 38400bps

73)

Connection mode
(see page 74)

Selects the transmission settings for
measurement data output to the
host device.

RS422 handshake

Sending delay time
(see page 76)

Sets the delay with which the sensor
responds to a serial command sent
by the host device.

0 (No delay)

One setting for all
memories

System functions

‘ L l‘

Type of setting

Function name Description Default setting
Timing mode (see Determines how the sensor head Hold
page 77) works when the timing input is ON.
Laser control (see Switches the laser emission ON and -
Emission ON

page 78) OFF.
Eco mode (see page Turns OFF the LED indicators on

Pag the control panel to save energy Eco OFF

79)

while the system is in RUN mode.

View version (see
page 80)

Displays the version of the firmware.

One setting for all
memories

Buffering functions

These functions are only available for the multifunction type of the sensor. Buffering settings
cannot be made via the control panel. All settings need to be made by serial commands.

Function name

Description

Default setting

Type of setting

Buffering mode (see
page 80)

Sets the buffering mode

Continuous mode

Buffering rate (see
page 80)

Sets the reduction rate for meas-
urement data during data accumula-
tion.

10 (.i.e. every 10th value

is buffered)

Data amount (see
page 80)

Sets the amount of data to be ac-
cumulated.

3000 data items

Trigger point (see
page 80)

Sets the measurement data as the
trigger point for buffering (only valid
if "Buffering Mode" is set to "Trig-
ger").

300

One setting for all
memories
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Function name

Description

Default setting

Type of setting

Trigger delay (see

Sets a delay time for trigger detec-

tion (only valid if "Buffering Mode" is | 0
page 80) set to "Trigger").

Sets the condition which is used to
Trigger condition generate the trigger for buffering ON

(see page 80)

(only valid if "Buffering Mode" is set
to "Trigger").

Buffering operation
(see page 80)

By default, buffering is performed
continuously with the parameters set
in advance.

Select "Stop" to stop
buffering.

Status readout (see
page 80)

Checks the status of the buffering.

Non-buffering

Last data point (see
page 80)

Reads out the accumulation status
from the amount of measurement
data.

Binary readout of
buffering data (see
page 80)

Reads out the accumulated data.

Not applicable

Other functions

Function name

Description

Default setting

Controlled by

Initialize (see page
45)

Initializes the memory settings cur-
rently in use.

Keys on control panel

Saves all settings stored in the

Save (see page 46) memories 0 1o 3. Ml input
Timing (see page 27) | Holds the measurement value. OFF TM input
Zero set (see page Sets the measurement value to MI input
85) zero.

Reset (see page 85) | Resets the measurement value. OFF Ml input

*NOTE

* COM and buffering functions are only available to the multifunction type.

These functions are not available for the standard type.

* Buffering functions cannot be executed through the sensor's control panel.
To set and execute buffering functions, use serial commands (see page

104).

* Each function setting is saved in either one of the following ways:
- Via the control panel of the sensor head: Press the [ENTER] key to save
the new function setting when you have changed it.
- Via a serial command (multifunction type only)

If you are using the setting and monitoring software HL-G1SMI on a GN
touch panel (sold separately), you must execute the "Save" command after
changing a function setting.
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4.3 Control Panel and Digital Display

The measurement functions of the sensor are controlled via the control panel. The currently
selected function or setting is shown in the digital display.

#NOTE

In order to ensure the performance of the system, allow a warm-up time of at
least 30 minutes after the system is turned ON.

The control panel of the sensor head looks as shown below.

I T T 7

LASER ALARM OUT 1 2 3

Laser indicator (LASER)
Lights up in green during laser emission.

Alarm indicator (ALARM)
Lights up in orange if an alarm occurs during measurement.

OUT1/0UT2/0UT3 indicator
Lights up in yellow during output

[UP] key
Used to select items or change numerical values.

[DOWN] key
Used to select items or change numerical values.

Digital display
Displays measurement values and system errors.

@ © O ¥ ® ©

@ [ENTER] key
Used to access the functions and to confirm input.

The digital display has the following properties and functions:

Item Description Sensor type Digital display
Decimal point The position of the decimal point varies —
with each model. e 30mm type ll l:';_:[l'[:
Iininin
e 50/80/120mm type
[[RIRR| ¥
Undefined status of | The status of the output data may be-
output data come undefined under certain conditions | All types - e o
(see page 31).
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Item

Description

Sensor type

Digital display

Alarm status

The function "Digital Output at Alarm"
(see page 69) can be set to a fixed value. | ¢

30mm type

59994

¢ 50/80/120mm type

559599

4.3.1 Basic Operation

The following section explains how to operate the sensor after you switch it ON.

Turn the power ON

|

-AEA58) (Al LEDs are lit)

+ turn the power ON

e

:_ -Bea5S

[ !

_l% 1@ Initialization

@ Run mode §
[ o L [
- - T —
[y R TN
17 Shortcuts
2 seconds |_ i T __________ L
| (A »[ 0000 ® Zero set |
| Sk ‘ - 0455 @ Reset |
|
. | A\ 2s
@ Settlng|mode — [ » EH-8/® Threshold a |
v
< ¥/ 2s
| _Aarl | »[ EH-5/® Threshold b |
A | ____________ 1
IS/
| [ Pra!
@, |
el 2 |
| Pral |
S
@ Run mode
Standard mode after switching ON the sensor. The current measurement value appears in the digital
display. The sensor can receive write and read commands via RS422/RS485 while in run mode.
@ Setting mode

Use this mode to change the function settings.

Note: The sensor cannot receive write and read commands via RS422/RS485 while in setting
mode. When the sensor receives a write command while in setting mode, the digital display
shows an error message.
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Zero set (see page 85)
Sets the measurement value in the digital display as zero.

Reset (see page 85)
Resets the measurement value kept on hold by the sensor.

Threshold a (see page 62)
Sets an upper limit for judging the measurement value.

Threshold b (see page 62)
Sets a lower limit for judging the measurement value.

Initialize (see page 45)
Resets all settings to the default settings.

Q © O ® ©

How to change numerical values
To change numerical values on the digital display, please proceed as follows:

W) 0 AN+ \v/ N
2 PPN sl [ JINININIC)] e— b | T ]
[H!'@ Change value fé\""‘"‘"" Change digit Ef!?'\".""u
/&N *+ \ ¥/ Change digit
. AN+ W)
Change sign Change digit
All digits flash

After you have changed the settings for a memory, you need to switch the sen-
sor head OFF and then ON again to work with the memory and its changed set-
tings.

4.3.1.1 Initialize

This function is used to delete all the settings from all the memories and returns them to the
default settings.

* You need to save the settings after initialization (see page 46), or the sys-
tem will operate with the settings valid before the initialization at the next
system start.

* When the initialization of the system is executed through the operation of

Prat)

will return to the factory default settings.

the panel, all settings except COM settings ‘
"- -l
o .\

* When you are using the multifunction type and initialize the settings with a
serial command, send the "Save" command immediately afterwards, or the

and system

settings [
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system will operate with the settings valid before the initialization at the
next system start.

* While the initialization is executed, the output data status may become un-
defined temporarily.

.—
el ¢ Procedure
/

3.
1 itch ON -E..E"E"BE’
. + switch power
1_ N
After the start-up screen, the digital display shows "Init".
The memory is initialized and the system is set to RUN mode

4.3.1.2 Save

There are different methods to save setting changes permanently so that after a system re-
start the new settings are applied:

* In the control panel of the sensor head: Access the option to be changed via the func-

tion menu and confirm the change with .

e With the Ml input: Input the MI signal for 480ms to save the current settings (see page
26).

#NOTE

* ltis not possible to save the state of the timing input (TM). The timing input
will be OFF right after the system is switched ON or when you select a dif-
ferent memory.

* When you change settings with a serial command, a dedicated console
(sold separately), or the setting and monitoring software HL-G1SMI, you
need to save the changes and restart the system, or the system will operate
with the old settings valid before the change at the next system start.

4.3.2 Function Menu in Setting Mode

Access the functions by pressing the [ENTER] key on the control panel (see page 43) for 2
seconds. The currently selected function or setting is shown in the digital display.
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4.3 Control Panel and Digital Display

Run mode I Setting mode

-1 {L‘.'"_'I"L"i e — Anr

@]

Sensing [ B, <

( '-.HnP._] Sampling cycle

functions
.

Data

m [ SHUEE] Shutter time
m Light intensity monitor

_I

processing| Fraod)™
functions

Output

@J Average times
m Analysis mode
m Span
:—3—;& Offset

'ch Zero set OFF

l‘ﬁAD

_I

)| e—
functions [ Pradl >

( cm!: ':n.] Judgment output selection

S

m Threshold a
m Threshold b
HL{ Hysteresis

$ av
Et'-’i':f Judgment output OFF delay
A

F, 45P) Measurement value display
A' on panel

%@

_I

Press [ENTER] for at least 2 seconds

to save the current setting and go into
@ 2 seconds

run mode
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Run mode

[
[ ARIK]

pr=——
I

: Setting mode

Analog [ PraY

functions

Alarm r

——

H-ob)
$ av

!

—

H
]

4 av

$ av

]

L]

[

S

$ AV
c-hb
$ av

4 av

—[ Eo it]

U'!

J

Prao5

functions

COM(*

Frob

functions

System

[ ProY

functions

8

Ealk

2 seconds

$ A

v

A

w it

—

S|

Analog output selection
Measurement value A
Current a (see note 1)
Voltage a (see note 2)
Measurement value B
Current b (see note 1)

Voltage b (see note 2)

Analog output at alarm
Digital output at alarm

Alarm delay times

Terminating resistor selection
Sensor number
Baud rate

Connection mode

Timing mode
Laser control

Eco mode

Press [ENTER] for at least 2 seconds

¢®NOTE

to save the current setting and go into
run mode

1. Available, when "Analog Output Selection" is set to "Voltage"

2. Available when "Analog Output Selection" is set to "Current"
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4.3 Control Panel and Digital Display

4.3.3 Shortcuts

Some sensor functions can be accessed quickly with the help of a shortcut. This way, you do
not have to navigate through the complete function menu to make settings.

The following shortcuts are available:

Shortcut keys Function name Description Digital display
Zero set (see page 85) Sets the measurement value in T Ty
v the me NIl
A the digital display as zero.
(A, Y/ AR

(A, &=

Reset (see page 85)

Resets the measurement value
kept on hold by the sensor.

il iy =1~

(A 2

Threshold a (see page 62)

Sets an upper limit for judging
the measurement value.

EH-A

\yZS

Threshold b (see page 62)

Sets a lower limit for judging the
measurement value.

rH-h
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4.4 Function Settings

The following sections provide detailed information on how to set and use the functions.

44.1 Memory Selection

- Selects the memory for editing settings. To perform measurements with
£I71F | the settings saved in the selected memory, you need to switch the
sensor head OFF and ON again.

The sensor has 4 memories, MO to M3, that act as user profiles for saving different sets of
measurement settings individually. The bold table entry indicates the default setting.

Setting Function Digital display

MO Memory MO .':l !f.-ll
M1 Memory M1 ]:. .l
M2 Memory M2 l- E‘
M3 Memory M3 - -

-
]
Lo

y.—
® Procedure
3.~
anr
1. 2s

, J-Eal
3. m3x J:].::

4, to confirm ‘ainlm

* When you switch the sensor head ON, it will load the settings from the me-
mory that has been used last.

* Before you change parameter settings, make sure you have selected the
right memory.
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* After you have changed the settings for a memory, you need to switch the
sensor head OFF and then ON again to work with the memory and its
changed settings.

* Selecting a different memory may result in a status when the output data is
undefined (see page 31).

* If setting changes are made with a serial communications command, save
the changes so that the changes will be reflected when the system is turned
ON again. To save the changes, use the panel, a serial command, or the GT
touch panel.

* You can use the Ml input to select a different memory (see page 26).

44.2 Sensing Functions

’|:| J| This function menu contains settings for controlling the received light
£ )01 1| intensity of the sensor.

4.4.2.1 Sampling Cycle

‘ 5 o ,:”':-*L ‘ Sets the sampling cycle for the measurement.

When measuring an object with poor reflective properties such as black rubber,
make the sampling cycle longer to receive sufficient light for a stable meas-
urement.

The bold table entry indicates the default setting.

Cycle Frequency Digital display Object properties

- == bright objects
200us 5kHz _L”_'l
500 e N L
b | 2z mIR R
il
BTy NN

2ms 500Hz i dark objects
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—
el ¢ Procedure
/

L = e
, Prool
: =1y

. S
5. (&) n'
6. € to confirm SAAFL

4.4.2.2 Shutter Time

| ':I ) " ‘ Controls the receiving light intensity of the sensor.

Depending on the properties of the object to be measured, the amount of reflected light dif-
fers. If the shutter time is set to "Auto”, the light intensity feedback function automatically
modifies the light intensity to an optimum level. If you want to use a fixed shutter time, check
the light received by the sensor with the light intensity monitor (see page 53). The light inten-
sity is good when the light intensity monitor displays a value from approximately 1000 to 1300.

Setting Function Default setting

Auto Automatically set shutter time

11031 Fixed to a percentage of the sampling cycle (see page 51) you ‘ H:_H L-l‘
have selected, see the table below.

Seting | Shuter | sewing | Suter, | sewing | Shuter, | seung | Shuter

Auto Automatic | 8 0.24% 16 1.95% 24 15.9%

1 0.04% 9 0.31% 17 2.54% 25 20.7%

2 0.05% 10 0.40% 18 3.30% 26 26.9%

3 0.06% 11 0.53% 19 4.29% 27 35.0%

4 0.08% 12 0.68% 20 5.58% 28 45.5%

5 0.11% 13 0.89% 21 7.25% 29 59.2%

6 0.14% 14 1.16% 22 9.43% 30 76.9%

7 0.18% 15 1.50% 23 12.3% 31 100%
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\.—

* Procedure
1. 2s l:jl:ll'-

2. F'FD =

3 =1t im]

\'J SHUEE
Ty
6. EI' H
7. to confirm EIHHL*

4.4.2.3 Light Intensity Monitor

‘ ,—]I ” Indicates the currently received light intensity.

The peak light intensity will be displayed in a range of 0 to 4095. The light intensity is good
when the light intensity monitor displays a value from approximately 1000 to 1300.

.—
el ¢ Procedure
—

;
L &, et
2 Fra
S ShnCL
s\ o 1

5. to display the current light intensity

iniy
Iy
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4.4.3 Data Processing Functions

l':' l_:‘ This function menu contains settings for processing measurement val-
L | ues.

4.43.1 Average Function

T Sets the number of measurements needed for the average function.
| ,—h_": ‘ Use the function to stabilize unstable measurement values and to
eliminate variations.

This function works as a moving average function with FIFO. For example, if you have se-
lected the setting "4", it means that the sensor takes 4 measurements (M-1 to M-4), calculates
the average and outputs the average. Next, M-1 is discarded, and the sensor moves the av-
eraging "window" by discarding M-1 and adding M-5 so that averaging takes place with M-2 to
M-5, see figure below.

Averaging “window”

First averaging |M-1| |M-2| |M-3| |M-4| |M-5| |M-6| |M-7| |M-8| |M-9|
\
Second averaging Im-1]|[m2] [m-3] [m4]| [m5]|[m-6] [M-7] [m-8] [mo]
\
Third averaging [M-1] [m2|[[m-3] [m-4] [m-5] [m6]|m7] [m-8] M-
\
Fourth averaging Im-1] [m2] [m-3]|[m4] [ms] [m-6] [m-7]|[m-8] [mo]

The bold table entry indicates the default setting.

Setting Function Digital display
1 Moving average calculated from 1 value. This means |
value .
every measurement value will be output. i
i Ll
4 values Moving average calculated from 4 values. i
i 1.
16 values Moving average calculated from 16 values. l':l
. LR
64 values Moving average calculated from 64 values. l:i )
' - r
256 values Moving average calculated from 256 values. :i ':l
1024 values Moving average calculated from 1024 values. H_:]-"-:
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1.~
2.—
3.

® Procedure

L B AR
2 o)
5 \WJ Prad
. 0o
] e
o (4 JoE
7. t0 confirm H]_IE

*NOTE

* Until the moving-average buffer reaches the number of values set here, the

output data status is undefined (see page 31).

* An alarm will prevent the sensor from storing measurement values in the

moving-average buffer. That means, if an alarm occurs and the mov-
ing-average buffer is empty, the alarm has to be turned OFF before the
moving-average buffer starts to buffer measurement values. If an alarm oc-
curs when the moving-average buffer already contains some, but not all
measurement values needed to calculate the average, the alarm has to be
turned OFF before the moving-average buffer will continue to buffer meas-
urement values.
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4.4.3.2 Analysis Mode (Measuring Mode)

| I_‘I ,—P '—‘ Sets the measuring mode.

There are 4 measuring modes available. The bold table entry indicates the default setting.

Setting Sample measurement Function Digital display
& H
NORMAL The measurement value ST
is output in real time.
L
Holds and outputs the - v
PEAK maximum measurement r—‘
value. E lﬁ
Holds and outputs the H
VALLEY minimum measurement
value. LI -l
PEAK to Holds and outputs the dif- - - -
PEAK ference between the Kl _ l_-l - ;_l
maximum and minimum ]
(P-P) : values (see note).

Use the measuring mode "Peak to peak” for vibration or eccentricity measure-

*NOTE

ment.
1.—
Pl ¢ Procedure
3.~

DO (s

' xinlm

Frot

Proac

Pz

AL
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o s (F-2-7
7. to confirm | Hl’-lr:_ ':”

4.4.3.3 Span

‘ '-':—Ill-i'ﬁ ‘ Sets the multiplication factor for the measurement value.

The formula for calculating the value to output is:

final measurement value = span x measurement value + offset

®

Output A

® Measuring range

Offset value

Final measurement value

Measured value

Spanned measured value

© OO

Center point of measurement

Setting range Function Default setting

Set a factor in the range from I Inlinin
0.100010 +9.9999 | (1900 to +9.9999. [ ATE) | ¥

o
el ¢ Procedure
3.~

1. 2s ‘ l:jl:il"
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2. F'FD :
3\ Prad
. FE
s N o SFAA

6. to display the current scaling factor N EED

The leftmost digit is selected. Press m and

1
together to select the next digit. .[}ﬂﬂ'ﬂ
ALt
7. to change the selected digit
M= e il

CLatai il
8. to confirm

4.4.3.4 Offset

™ ) Sets an offset value to be added to/subtracted from the measurement

!:IF:-EI;: value.

Setting range Function Default setting

Set an offset in a range from 95000 to +95000. FIFEIEe
-95000 to +95000 (The position of the decimal point varies with each ) T |

model.)
*NOTE

* To use the size of a master workpiece as an offset, measure it with the
sensor and then input the set-to-zero signal.

* Set "Offset" and turn "Zero Set" ON to make the setting value an offset va-
lue.

* Thedisplay limit of the measurement value is £ 95000. Make sure that the
setting value does not exceed the display limit.
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4.4 Function Settings

1=
2.
3.—

® Procedure

1. 25

.. &)
s\

. &3

5. \ySX

5. &

The leftmost digit is selected. Press m and \y
together to select the next digit.

7. to change the selected digit
8. to confirm

4.4.35 Zero-set

OFF

Works as a toggle switch for the zero-set function for measurement

values.
Setting Function Digital display
. The reset signal will set the display to l_lll: i
Zero setis ON 00000. oy T il
. The displays shows the current
Zero setis OFF measurement value. ‘ [y [ ] ‘

*NOTE

You can use the Ml signal (see page 26) to turn this function ON and OFF.
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4.—

* Procedure
1. 2s l:jl:if-
2. F'FD ll
3\ Prad
‘ Pt
5. \y 4x ¥ )

U [ N
6. l_‘ll:i:
=1

7. m or \y
(]

8. to confirm

- )
J'ELF

4.4.4 Output Functions

I F.'_ - 3 This function menu contains settings related to output data processing.
I

4.4.4.1 Judgment Output Selection

| !:“._“_‘ l:l;. ‘ Selects the output operation of OUT1 — OUT3.

* OUT3 usually serves as the alarm output. If you select the setting "3-state",
alarms will not be output, as OUT3 will be used for the third judgment result.
In this case, check the alarm state with the alarm indicator and alarm read-
out function.

* When an alarm has occurred, the sensor displays +999.9999 (only if you
have set "Digital Output at Alarm" to "Fixed Value"). Whether the alarm will
be output via OUT3 or not, depends on the setting of this function.
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The bold table entry indicates the default setting.

Display

Setting | OUT1 | OUT2 | OUT3

Threshold a g
Threshold b I A E
E i Displacement (+)
[ - - ouT1 ON : :
Logic Judg Judg- | Alarm N Suputsiatis ¥ 3 o o

ment 1 | ment 2 i

Lol Ic

OouT2 O?:ﬁ £ } Output status

Independent ON

. Judg- | Judg- | Alarm [OUT1 OFF Jf Output status
ment 1 | ment 2 ON X
OFE Output status *l !
oUT2 ! !

2 state: Judg- | Judg- | Alarm |OUT1 O?:E Output status T ¥ ¥ & Output status
ment 1| ment 2 ON ' H

OUT2 OFF £ } Output status t i

ON |
3-state OUT1 (HI) oFF ! ; ; Output status

; Judg- | Judg- | Judg- |
E ment 1 | ment 2| ment 3| ouT2 (GO) OCI)ZE {f Output status 4 ¢

ON i
OUT3 (LO) orF Output status v :

/
gl ¢ Procedure

. 2s l:.ll:]l"

Ik e

1

2. \y 3x ’.:.l_l:I E:
: S i
4 E‘L.Ilr']'!'.

v
5. m or U }]1'::
6. to confirm ot
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4.4.4.2 Displacement Judgment

Sets an upper limit (threshold a), a lower limit (threshold b), and the hysteresis for the judg-
ment of measurement values.

Item Digital display Setting range
Threshold a '—‘I r-‘ -95000 to +95000
Threshold b ,—; -95000 to +95000
Hysteresis ,—P " ' 0 to +95000

The following default values apply:

Measurement Threshold a Threshold b Hysteresis
center distance

30mm +4mm -4mm 8um

50mm +10mm -10mm 20um
85mm +20mm -20mm 40um
120mm +60mm -60mm 120um
\.—

2= *Procedure

P P
2. U 3  Pead
3. D!'.:;:EI;.
g [ EH-A

5. to display the current threshold F“f_.nnﬂ
;
f

The leftmost digit is selected. Press m and
together to select the next digit. N
]

e ey
CrriTy
6. to change the selected digit [r,_ oLt
_ i
7. to confirm ‘ £ l_} - f-”

62



HL-G1 User's Manual

* Threshold a needs to be larger than threshold b. However, if the user enters
the values the wrong way round, the sensor will automatically use the lower
value as threshold b.

4.4 Function Settings

* The position of the decimal point varies with each model.

4.4.4.3 Judgment Output OFF Delay

‘ !:“: :_ "—“ Delays the switching OFF of the judgment output.

This function is useful when the judgment output needs to be transmitted to a
control device, but changes too quickly.

The bold table entry indicates the default setting.

Setting | Function Digital display

OFF Output according to the sampling cycle l:“- r—

2ms Delays switching OFF the judgment output by 2ms. L-Il-] Ll

ams Delays switching OFF the judgment output by 4ms. .—,]-] Ll

i : 1

10ms Delays switching OFF the judgment output by 10ms. T lﬁ )

20ms Delays switching OFF the judgment output by 20ms. i ]-] -l

40ms Delays switching OFF the judgment output by 40ms. _:Ll ]-] )
Delays switching OFF the judgment output by ||-"

100ms | 100ms. u.u.u‘l -l
Once the output has been switched ON, it will be | )

Hold kept on hold. To release an output kept on hold, you ’—:!:“ c:
need to input the reset signal. -
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ON :
OUT! off ] |
oN LN PRI PN
OUT2 ork Ll ? o
LN
outs ON
OFF

The solid lines shows when the turn-OFF signal is input. The dotted lines show how the time t
set with this function delays the switching OFF of the judgment output.

e If an output has not turned OFF yet because the delay time has not elapsed,
and the output receives the next ON signal, the delay will be canceled even
though it has not been completed. The output stays ON until the delay time
after the next OFF signal has elapsed.

e If "Judgment Output Selection" is set to "Logic", "Independent", or
"2-state", OUT3 serves as the alarm output and will switch OFF without de-
lay, regardless of the settings made here.

1.—
Pl ¢ Procedure
‘/

3
1. 23 l:.il:il’-
2.\ F'Flj:l
3 ot S
4. \y3x

JELAS
> | or F |

6. to change the selected digit ‘

=z
o

7. to confirm ‘ .!:iIE:. II:i":”
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4.4 Function Settings

4.4.4.4 Measurement Value Display on Panel

‘J:l'

it

the digital display.

The bold table entry indicates the default setting.

This function sets the number of rightmost digits to be turned OFF on

Setting Function Digital display Example
FULL All digits are displayed. Y TIEINIE]
L. JETETE]
Set 1 The rightmost digit is OFF. ] ] Talnln
o T [[NININ|
Set 2 The two rightmost digits are OFF. —r) - TeTe|
ju Ty L" 1) ‘
N.—
® Procedure
3.
1. 2s yinle
v ™ :‘
2. \I s Primd
P
3 Dl JiL

445

4:\y5x
:

6. m or \y to change the setting

7. to confirm

Analog Functions

'

0| |FF
L
L~

i
™™
e

Ty
™
e
iy

e

I
O
Y
BN

l':. ¢_J| This function menu contains settings related to analog output process-
13| ing.
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4.45.1 Analog Output Selection

| H - L-HI.H: ‘ Selects the output type for the analog output: current or voltage

The selected analog output will be accurate. The bold table entry indicates the default setting.

Setting Function Digital display
Current Output current ‘ Il - ﬁll.l*;: ‘
Voltage Output voltage ‘ Ll - !:“I.I'L_ ‘
1.—
® Procedure
3,/
1. 2s (mINle
v I ¢
2.\ - ao
o) SJRT
3 . l"l o
| )
4 1S
5. m or \y to change the setting 1 1t
LT oag
6. to confirm =0 Y !
h'DuE
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4.45.2 Analog Scaling

This function scales the current or voltage to any value.

Any two measurement values can be used for A and B. Set which current or voltage to output
for measurement value A and B. The analog output for measurement values between A and B
will be interpolated, see figure below.

Analog output

Voltage [V]/current [mA]

Voltage [V]/current [mA]

_ Measurement range

i
Measurement value A

Measurement value B

Item Digital display Setting range

Default setting

Measurement value A

e H -95000 to 95000

Negative measuring
range, see table below

Measurement value B

n - ;:' -95000 to 95000

Positive measuring
range, see table below

Current a (note 1) Pl H +4.000 to 20.000 L‘,:-H:l'!']
Current b (note 1) - - L—l +4.000 to 20.000 !;Ill:l'l':}ll:l';:ll
Voltage a (note 2) e H 0 to +10.000 E.{;: H:H::
Voltage b (note 2) e ;_—. 0 to +10.000 IIE{[}II:I'E:

1. Not displayed when "Analog Output Selection" is set to "Voltage".

2. Not displayed when "Analog Output Selection" is set to "Current".

The following default measurement values A and B apply.

Measurement center distance Measurement value A Measurement value B
30mm -4mm +4mm
50mm -10mm +10mm
85mm -20mm +20mm
120mm -60mm +60mm
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* The display limit of the measurement value is £ 95000. Make sure that the
setting value does not exceed the display limit.

* Before you make a setting, check the input range of your input device, e.g.
an AD board.

* The position of the decimal point varies with each model.
N.—
® Procedure
3./
1. 2s ImiNl
2. \U Ariat
> A - oidE
..\ '
’ £~
o Yt

The leftmost digit is selected. Press m and s
together to select the next digit. E'—fﬂﬂ{j
HH

-1

it
6. to change the selected digit

i
7. to confirm ‘ c -f-”

4.4.6 Alarm Functions

l.:' ¥ | This function menu contains settings related to alarm output process-
F 0o ing.

4.4.6.1 Analog Output at Alarm

| H:_ - H‘ Sets the analog output behavior for when an alarm occurs.
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When an alarm has occurred, for example when the sensor cannot measure the distance
because it is too dark, the analog output can be kept on hold or set to a fixed value. The bold
table entry indicates the default setting.

Setting Function Digital display
Holds the analog output immediately before H ] ':l
Hold the alarm. U T '
The analog output depends on the setting for the
analog output (see page 66). o
Fixed value e 21.6mA for current output ‘ (] ‘
* +11.000V for voltage output
1
PRl ® Procedure
3.
1. 2s 'yl p
v - =
2. U 5x ’l—',— P L'

2 &

. |
5. m or \y to change the setting

6. to confirm

4.4.6.2 Digital Output at Alarm

T
o ol

R

‘ H:_ - L—” Sets the digital output behavior for when an alarm occurs.

When an alarm has occurred, for example when the sensor cannot measure the distance
because it is too dark, the digital output can be kept on hold or set to a fixed value. The bold
table entry indicates the default setting.

Setting Function Digital display
Holds the digital output immediately before H ] ':l

Hold the alarm. P
Outputs a fixed value: _ -

Fixed Value | ¢ 9.9999 (30mm type) ‘ :— I'Ll
e 99.999 (50/80/120mm type)
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* Procedure
1. 25 s
2\ 5x Pl—lel
: AL R
. \WJ DT
i ho. o
6. (A or \I/ 10 change the setting ol

LY

7. to confirm H:_ -l::

4.4.6.3 Alarm Delay

| ':l" - H_J‘ Sets the number of measurement attempts to be made before an alarm
I T 8| s output.

When an alarm occurs, for example because measurement was not possible due to lack of
light, it will not be output immediately. Instead, the sensor holds and displays the last normal
measurement value until the number of times set here has been reached. When the number
of times set here has been exceeded, the alarm output (OUT3) will be turned ON. The analog
and the digital output will be turned ON according to the setting for analog output at alarm and
the setting for digital output at alarm, respectively.

#NOTE

This function is useful if you do not require an alarm output as soon as the
surface of measured objects changes.

Setting range Function Initial value

0 to 65534 0 (OFF) to 65534 times = =
©rD NI
Holds the last measurement value before the P |

65535
alarm occurred.
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\.—

* Procedure
1. 2s ﬁﬁr
2.\ s PrioS
. A

v =
s, \ Y o o

s )

The leftmost digit is selected. Press m and

\J o
together to select the next digit. EEE{_TEE‘
-r
6. to change the selected digit Al
DI
7. to confirm m] T
‘ FiL T O -l‘

4.4.7 COM Functions (Multifunction Type Only)

‘|:| | This function menu is available only for the multifunction type and is
£ 11| used for serial communication.

4.4.7.1 Terminating Resistor Selection

[ | - l} Selects the terminating resistor for a sensor head connected to a host
22071 4] device via RS422/485.

* Select R3if the system is connected to other equipment via RS422.

* If multiple sensor heads are connected to other equipment via RS485, set
R3 for the terminating sensor and the rest of the sensors to OFF.

e If the RS422/485 communication is unstable, select R1 or R2.
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Setting Function Digital display
I . |l
OFF Turn OFF terminating resistors L-“- l:-
R1 Terminating resistor R1 - :
R2 Terminating resistor R2 l- c‘
R3 Terminating resistor R3 ]- -:

.-
® Procedure
.=
1. 2s NN
v — =
2. U 6x }"l‘lj::l
: EErc
. 3
5. m or \y to change the setting - F

6. to confirm EEl-l:i ll

4.4.7.2 Sensor No.

| ‘ Sets the number of each sensor head when several sensors have been
Y15#|  connected to a host device via RS485.

Set a unique number for each connecting sensor so that there are no duplicate

numbers.
Setting range Function Default setting
0lto 16 Set sensor numbers 01 through 16 in sequence. : I' .l
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N.—

* Procedure

3.
1. 2s nr
2. N\ 6X F'J'DEI
3 el
4, \Vj ] ]
5 "

6. m or \y to change the setting (see ”:l

note)

7. ]
*NOTE

Press m and \y together for at least 2s to change the number at high
speed.

4.4.7.3 Baud Rate

‘ r H]L E ‘ Sets the communication speed.

Lower the communication speed if the communication with the host device is

not stable.
Setting Function Digital display
9600 9,600bps | '—Hj ;—J‘
9200 19,200bps | '“_LJ;J‘
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Setting Function Digital display
38400 38,400bps .H_-‘l L]' ;J
115200 115,200bps ll M J;_‘
230400 230,400bps !:l -H.ll LHJ
460800 460,800bps :_ll Jl h
921600 921,600b !.-Ill:' I ;_‘
) ps j
1.

/
el ¢ Procedure
/

1 B o e
2.\ & l':'l-l:iEl
3. !‘ZEI‘F] ll
s\ 2 rAcE
5 a0
6. (&) or \Y to change the setting ! ,"_:”_:'f-'

7. T

4.4.7.4 Connection Mode

| 1. ‘ Selects the transmission settings for measurement data output to the

l'-l LI | host device.

#NOTE

e For connection mode RS422, the host device needs to be connected for 1:1
communication (see page 89).
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* For connection mode RS485, the host device needs to be connected for 1:n
communication (see page 90). You can connect up to 16 sensor heads this

way.
Settin CBMmEETen Function Digital displa
9 mode 9 play
Transmits the result data in response to a | ' Bl |
RS422 Handshake request command from the host device. All H L_I =
commands can be received.
Outputs the measured value in the serial 13- -
RS422 Timing RS422 output format (see page 101) when timing '-IE'L—I - ':‘
input is ON while the system is in this mode.
Transmits the measured value continuously in == :‘
RS422 Continuous the exclusive output format after this mode is '-":'L—I - i
selected. =
Up to 16 sensor heads are connected to Tw s —
the host device. Transmits the result data '-ld 1 - I:-'
RS485 Multiple RS485 in response to a request command from -
the host device. No sensors outside the
designated range will respond.

® Procedure

2.
1. 2s FIELE
2.\ 6x t':'a‘ l:lEl
. EErA |
2\ 3 l’:I!:Il:I'E
: 4o
6. m or \y to change the setting LIIBE - l’:l

7. to confirm l’:l!:il:I'E
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4.47.5 Sending Delay Time

-

- ) ) Sets the delay with which the sensor responds to a serial command

=) bl sentby the host device.

Use this function if "Connection Mode" is set to "RS485 Multiple" (default setting).

Setting Function Digital display
0 No delay time
0.1 Delay time of 0.1ms E: |'
0.2 Delay time of 0.2ms
0.5 Delay time of 0.5ms p'_-|"_:|
1 Delay time of 1ms E
2 Delay time of 2ms |_:'
5 Delay time of 5ms
10 Delay time of 10ms E
20 Delay time of 20ms {w
50 Delay time of 50ms '_:u'_-"
100 Delay time of 100ms
200 Delay time of 200ms ;_:'p'_-:;'_-y'
500 Delay time of 500ms
1000 Delay time of 1000ms |'|'_-|'|'_-|l|'_-,'

4.—

® Procedure
1. 2s ’:“:"-
2.\ ox Frof
3 CEr )
0\ 4 ‘ i B | I
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(]
5. Ll‘
6. m or \y to change the setting
7. to confirm I ."."

448 System Functions

P =J| This function menu contains system functions for timing and eco mode,
¥ 1 4| laser control, and version information.

4.48.1 Timing Mode

)_ J| Determines how the sensor head works when the
I 4| timinginputis ON.

For information on how the timing signal influences the system behavior, refer to the time
diagrams (see page 33). The bold table entry indicates the default setting.

Setting Function Digital display
Hold When the timing input is ON, the last measurement value is held until H ] L_l
the timing input goes OFF. oy T '
A rising edge at the timing input triggers one measurement. The measured I ]
One Shot value will be held until the timing or zero-set signal is input. i :"-.Il:l E
1.

Pl ¢ Procedure
—

)
1. 2s l:.ll:]l"
2. \Vj 7x PJ‘EI §

3. I_ll

s o
5. (A or ¥/ to change the setting Ly

6. 1":
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4.4.8.2 Laser Control

Yy OC L Switches the laser emission ON and OFF.
| L ASEr \

Use this function to stop laser emission when the system is not needed for measuring. The
bold table entry indicates the default setting.

Setting Function Digital display

Emission Laser emission is ON. ‘ ]j '—"

Sto o e
o] Laser emission is OFF. !:."- .

Note that the status of the output data becomes undefined (see page 31) when
you switch the laser emission from OFF to ON.

’%/ ® Procedure

1. 2s l:jl:il"
2. \y 7 F"-I:I -ll
3. ll.‘ ll
. O
5
6. m or \y to change the setting

=
7 Lo
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4.4.8.3 Eco Mode

Turns OFF the LED indicators on the control panel

to save energy while the system is in RUN mode.

The bold table entry indicates the default setting.

Setting Function Digital display
Eco-OFF No Eco mode has been activated. ": - Ej:— IL
! Only the LEDs forming the digital display will be I
Eco-ON turned OFF. [ | ']
Eco-FULL All the LEDs will be turned OFF. !l:- - :— .Ll';.

*NOTE

* The LEDs are always lit when the system is in setting mode.

* When the system is set to "Eco-ON" and the LEDs are turned off, the dis-
play will come to life again when you press a button. The LEDs will be tur-
ned OFF again if no buttons are pressed for 20 seconds.

1.—
Pl ® Procedure
./

3

1. 2s ":'"%r
2. ¥ 7x F.l-l:I -ll
3. 1': :
2\ % Eco

) | E-oFF|
6. m or \y to change the setting ‘ ‘
:
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4.4.8.4 View Version

- Displays the version of the firmware.
N Dy

A.—
® Procedure
3.—
1. 2s 'minle
2. \y X P'— i -l-

H
3. ll.‘ ll
s, \¥J 3 ‘

l'-
Lo e ‘
1
5. to display the current firmware version [ I_LILJ

449 Buffering Functions (Multifunction Type Only)

Buffering is a function to accumulate measurement data in the built-in memory of the sensor
so that you can load the data to an external control device such as a PC.

A maximum of 3,000 measurement data items can be accumulated. The accumulated data
can be loaded by using the software HL-G1SMI or a serial command (RS422 or RS485)

The software HL-G1SMI (sold separately) helps you to verify the measurement data because
it converts the data into CSV format. CSV files can be displayed graphically, saved, replayed,
and opened in Microsoft Excel.

#NOTE

* Buffering settings cannot be made via the control panel. All settings need to
be made by serial commands.

* To execute buffering, you need to write a program for RS422/485 or use the
software HL-G1SMI.

* While measurement data is being buffered, it is not possible to change the
buffering settings. In order to change the buffering settings, you need to
send the stop command.
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Data buffering
The data buffering works as shown below.

PC (Host device)
(1) Send settings

1 Make necessary settings for buffering.
» Buffering mode
» Buffering rate
» Data amount to be accumulated
» Trigger condition
» Trigger delay
» Trigger point

2 Start buffering by sending a serial
command.

(2) Buffering start

(3) Accumulation
start
4) Status check

Is accumulation
completed?

(5) Buffering stop

6) Accumulated
data readout

3 Data accumulation begins according to
the buffering mode selected. Measure-
ment data accumulates in the memory of
the sensor.

4 Wait until data accumulation is
completed. You can check the status by
reading the accumulation status with the
serial command RTS.

5 Stop buffering by sending a serial
command. Data accumulation will be
stopped.

6 Read out the buffered data.
« Last data point
* Read buffered data
* Read differential data
* Read binary data

Buffering mode

There are two modes for buffering, "Continuous" and "Trigger". The default setting is "Con-
tinuous".

With "Continuous", buffering the measurement data begins when the sensor head receives
the start command and continues until either the amount of data to accumulate has been
reached or the sensor receives a stop command.

(f Ci)
" (DAccumulation of measurementdata__) Measuring >

Data buffering starts

@ The amount of data to be accumulated has been reached or the sensor has received a stop command.
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With "Trigger”, the trigger generation will be on stand-by when buffering the measurement
data starts. The measurement data before and after the trigger point occurs will be accumu-
lated in the built-in memory of the sensor. Buffering continues until either the amount of data
to accumulate has been reached or the sensor receives a stop command.

® ®
______ |

______ () Stand-by ) Accumulation oT)measurement data) Measuring:;>

(@ | Data buffering starts

@ Trigger is generated (trigger point)

@ The amount of data to be accumulated has been reached or the sensor has received a stop command.

Buffering rate

When measurement data is to be accumulated over a long time period, it makes sense to
reduce the amount of data by setting a buffering rate. The buffering rate is applied to the
sampling cycles.

Select from 1 (all measurement data), 1/2, 1/4, etc. to 1/65535. The buffering rate is set to
"1/10" by default. If there is not much deviation in the measurement data per sampling cycle,
select a higher value for this function so that the memory does not fill up too quickly.

Yl *EXAMPLE
If you select 1/4 as the buffering rate, measurement data will be accumulated once
every four sampling cycles.

Data amount

This function sets the amount of measurement data to be accumulated. Select an amount
from 1 to 3000. The default value is 3000. Note that if "Buffering Mode" is set to "Trigger",
data accumulation will not start if "Trigger Point" is set to a value larger than "Data amount".

Trigger point

This function sets a data point as the trigger for buffering (only valid if "Buffering Mode" is set
to "Trigger"). The setting range for this function is between 1 and <accumulated amount of
data>. The default value is 300.

#NOTE

e Data accumulation will not start if "Trigger Point" is set to a value larger
than "Data Amount".

* You can set atrigger delay, if you want a time delay between the generation
of the trigger point and the loading of the measurement data.

Trigger delay

This function delays the loading of measurement data after the trigger detection when "Buff-
ering Mode" is set to "Trigger". Set the number of sampling times for the trigger delay. The
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setting range is 0 to 65535 (default setting: 0). The status during the trigger delay time is "Ac-
cumulating.”

Trigger condition

This function specifies under which condition the trigger is generated when "Buffering Mode"
is set to "Trigger". There are 5 conditions available. The default setting is "When TM input
turns ON".

O) ® ®

______ | | |

______ () Stand-by ) Accumulation of)/measurement data) Measuring:;>

. on .
i TM input
\When TM input turns ON p! OFF jf )
Threshold
When value is 2 trigger threshold Measurement
value
Measurement
When value is < trigger threshold value
Threshold
! Alarm
‘When an alarm has occurred Normal operation jr
’ Alarm
When an alarm has been released .
. Normal operation Y

Data buffering starts

Trigger is generated (trigger point)

llCHe,

The amount of data to be accumulated has been reached or the sensor has received a stop command.

e If you select "When an alarm has occurred" as the condition, note that the
setting for "Alarm Delay" (see page 70) also becomes effective.

* Normally, the measurement value is kept on hold when the timing input is
ON. However, if "Buffering mode is set to "Trigger" and "Trigger Condition"
is set to "When TM input turns ON", the measurement value will NOT be
kept on hold at the moment the timing input is ON while the system is in
buffering operation.

Buffering operation
This function accumulates data. You need to make all buffering settings before sending the
command to start buffering.

Reading the buffering status

Use this function for checking the accumulation status before reading out the accumulated
data.
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Status Details

Buffering is not executed at all after the power supply has
Non-buffering been turned on or after initialization or buffering is stopped
while waiting for the trigger after buffering has started.

Waiting for trigger Buffering has started and the sensor is waiting for the trigger.

Buffering has started and measurement data is being accu-
Accumulating mulated or the trigger has been generated and measurement
data is being accumulated.

The accumulation amount has reached the value set in "Data

Accumulation completed amount” or buffering has been stopped.

Last data point
The last data point provides information about the accumulation status during buffering.

The "Final Data Point" will be set to "0" when the "Status Readout" is set to
"Non-buffering".

Binary readout of buffering data

The measurement data accumulated in the sensor head memory can be read out in a range
from 1 to the last data point.

#NOTE

To read out the buffering data, stop buffering and check the "Last Data Point."
The accumulated data can be read out only if

- the result of "Status Readout” is "Accumulation Completed", and

- the last data point is not 0.

4.4.10 Functions Controlled by the Ml Input

Some of the function settings available via the control panel can also be changed with the MI
input.

t Function

30ms Zero set ON (see page 85)

80ms Reset (see page 85)

130ms Select memory MO (see page 50)

180ms Select memory M1

230ms Select memory M2

280ms Select memory M3

330ms Teach displacement judgment threshold a
380ms Teach displacement judgment threshold b
430ms Zero set OFF (Cancel) (see page 59)
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t Function

480ms Save (see page 46)
530ms Laser ON (see page 78)
580ms Laser OFF (see page 78)

4.4.10.1 Zero Set

By inputting the MI signal for 30ms you set the current measurement value and the digital
display to zero.

NIRRT
[RIRIE A

There are two other ways to perform a zero set:

* Inrun mode, press m and \y together

¢ Send the serial command RZS

For information on how the zero-set signal influences the system behavior, refer to the time
diagrams (see page 33).

4.4.10.2 Reset

By inputting the MI signal for 80ms you reset all measurement values and turn the judgment
outputs off.

* When the reset signal is input, the output data status becomes undefined
(see page 31). The analog output will either be the initial value of 11.000 [V]
or 21.6 [mA] or a predefined fixed value, depending on the setting of "Ana-
log Output Selection" (see page 66).

* When you perform the reset by sending the serial command RRS, the mem-
ory will be cleared.

There are two other ways to perform a reset:

* Inrun mode, press m and together

¢ Send the serial command RRS

For information on how the reset signal influences the system behavior, refer to the time dia-
grams (see page 33).
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5.1 Communication Specifications

The communication specifications of the sensor are listed in the table.

Item Description
Interface RS422 RS485
Communication method Full duplex Half-duplex
9,600bps, 19,200bps, 38,400bps, 115,200bps, 230,400bps, 460,800bps,
Baud rate 921,600bps
(default setting = 38,400bps)
Synchronous method Start stop asynchronous system
Data length: 8 bits
Parity: None
Communication format Stop bit: 1 bit
End code: CR (ODH)

BCC:

Yes (disable by entering "**" (2AH, 2AH))

e To establish communication via RS422/485, both the sensor and the host
device must use the same communication settings.

* When you change the baud rate in the sensor head, you need to restart the
sensor to make sure the new baud rate is used.

5.1.1 Pin Arrangement

E'; Lead wire color ﬁ;gz:sl Signal direction Description
11 Twisted-pair | Green +SD Transmitted data signal (+).
wire . Usually connected to +RD
before Dec 2010: h
(Black) Sensor output —» Ex- (+RxD) of external device.
12 Sky blue -SD ternal device input Transmitted data signal (-).
. Usually connected to -RD
&ﬁfigf Dec 2010: (-RxD) of external device.
13 Twisted-pair | Orange +RD Received data signal (+). Usu-
wire (wire color has ally connected to +SD (+TxD) of
not changed) Sensor input — Ex- external device.
14 Yellow -RD ternal device output Received data signal (-). Usually
(before Dec 2010: connected to -SD (-TxD) of
White) ' external device.
15 SG - Signal ground. Usually con-
gg\:‘izzr External nected to SG (SG) of external
device.
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The sensor heads produced before December 2010 use different wire colors.
Please check the wire colors on the sensor head you are using.

5.1.2 Connection Example

Please refer to the examples below for information on how to connect the sensor to an exter-
nal device.

* The cables used for sending and receiving data should be twisted-pair ca-
bles.

* The shield is connected to the OV side of the power supply line inside the
sensor.

5.1.2.1 1:1 Communication via RS422

Set "Connection Mode" to "RS422 Handshake", "RS422 Timing", or "RS422 Continuous" (see
page 74) depending on your requirements. Set the sensor number to 01 (see page 72).

RS422 host device

HL-G1 —RD Shield

+SD -SD +RD

(Green) transmission data: +SD

Terminator (Sky Blue) transmitted data: ~-SD
ON

(Orange) received data: +RD

%‘ I(Yellow) received data: -RD

(Shield)
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5.1.2.2 1:n Communication via RS485

Set "Connection Mode" to "RS485 Multiple". Set a unique number for each connecting sensor
so that there are no duplicate numbers (see page 72).

RS485 host device

+SD -SD +RD -RD Shield

(Green) transmission data: +SD ;

HL-G1
Sensor No. 01

Ter!'ninating (Sky Blue) transmitted data: -SD '
resistor OFF

(Orange) received data: +RD (see notes)

# I(Yellow) received data: —-RD

(Shield)

(Green) transmission data: +SD

HL-G1
Sensor No. 02

Terminating (Sky Blue) transmitted data: —-SD

resistor OFF

(Orange) received data: +RD

# l(YeIIow) received data: -RD

(Shield)

(Green) transmission data: +SD

HL-G1
Sensor No. 16

Terminating
resistor ON

(Sky Blue) transmitted data: —-SD

(Orange) received data: +RD

Yellow) received data: -RD

£ ]
(Shield)
¢NOTE

* The sensor has a built-in terminating resistor. You need to select "R3" for
the last sensor and set all other sensors to OFF (see page 71).

* Make sure to wire and connect the external device according to its specifi-
cations.
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5.2 Serial Commands

An external device such as a PLC can use serial communication to request different types of
data from the sensor or send new parameter settings or setting values to the sensor. All
commands used in serial communication are structured in a specific way. If the PLC sends a
command with a different structure, the sensor will return an error code (see page 102).
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The communication sequence works as follows:

External device needs
data from the sensor

-

External device sends
command to the sensor

External device reads
error code sent by
sensor

Sensor sends error
code to external device

No

A4

to send data

-

Sensor reads
command from the
external device

Valid command?

Yes
v

Sensor sends
requested data to
external device

-

Valid response?

Yes
v

External host device
processes data sent by
the sensor

A
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5.2.1 Read and Write Settings or Numerical Values

The following read and write commands can be used by a PLC or other external device to
read or write settings or numerical values from or to the sensor.

* Format 1 and 2 only differ in the number of digits transmitted. Format 1
uses 5 characters for the numerical value, format 2 uses 7 characters. Both
formats use 1 character for the +/- sign in front of the numerical value.

* Zeroes are not suppressed.

e Decimal points are omitted.

5.2.1.1 Read Command (Format 1 and 2)

Request command from the external device
Use this command to read data from the sensor.

EDPHE?DDPH

0] @ ©)]

@ Number of the sensor to which the request is sent

@ Command sent to the sensor. Select the appropriate command from the command tables (see page
104).

@ BCC

Normal response (format 1)

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

OO ORI R
| | | |

0] @ ©)] @

Sensor number

Command the sensor has received.

Block with the requested data.

®E| O

BCC
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AV o
B EXAMPLE

Use this command to read the sampling cycle currently selected for sensor 1.

[l e l=IEs] I I o]

A normal response from the sensor would be as follows:
N | 2

Normal response (format 2)

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

JOLIERICIE L) E e Te) el o] o] L[]
| | | |

0] @ ©)] @

@ Sensor number

(@ | Command the sensor has received.

@ Block with the requested data. 1 character for +/- and 7 characters for integers (zeros are not sup-
pressed).

@ BCC

AV o
B EXAMPLE

Use this command to read the current measurement value for sensor 3.
L [0 ][] (R I Lm] [o ] [ [ Jler]
A normal response from the sensor would be as follows:
LA BRI DRI EI ] R
|

0]

(@ | Measured value = -12.3456 [mm]

Note that the decimal point is omitted.
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5.2.1.2 Write Command (Format 1)

Request command from the external device
Use this command to write 5-digit values for function settings in the sensor.

FOOEH MO OE IR
| | | |

@ @ ® @

Number of the sensor to which the request is sent

104).
Block of data to be written to the sensor. 1 character for +/- and 5 characters for integers (zeros are not
suppressed).

@ BCC

@ Command sent to the sensor. Select the appropriate command from the command tables (see page

Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page

102).
EDPH“QDDPH

0] @ ©)]

@ | Sensor number

@ Command the sensor has received.

® | BCC

‘\.l ¢ EXAMPLE

Use this command to set the average function to 256 times for sensor 2.

| O e R I

A normal response from the sensor would be as follows:
(] (e ][ ] LAl v [ fer]

5.2.1.3 Write Command (Format 2)

Request command from the external device
Use this command to write 7-digit values for function settings in the sensor.
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| o R
| | | |

@ @ @ @

@ Number of the sensor to which the request is sent

@ Command sent to the sensor. Select the appropriate command from the command tables (see page
104).

@ Block of data to be written to the sensor. 1 character for +/- and 7 characters for integers (zeros are not
suppressed).

® | BCC

Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

EDPH“?DDPH

0] @ ©)]

Sensor number

(@ | Command the sensor has received.
® | BcC

AV o
B EXAMPLE

Use this command to set the displacement judgment threshold to +5.5 [mm]average
for sensor 4.

e B MR E I e ]

A normal response from the sensor would be as follows:

L)l LI A ]

5.2.2 Read Status of the Sensor Outputs (Format 3)

Request command from the external device
Use this command to read the following information from a sensor:

e Current measurement value
* Received light intensity
e Status of the outputs OUT1-3 and ALARM
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EDPHEFHDPH

@ @ @

@ Number of the sensor to which the request is sent

(@ | Command to read the status of all outputs

® | BCC

Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

0] @ ©)] @

| | | |
| e | G

[ Lo L] LT [er]
| |

& O]

Sensor number

Command the sensor has received.

Measured value. 1 character for +/- and 7 characters for integers (zeros are not suppressed).

Light intensity. 4 characters for integers (zeros are not suppressed).

© OO

Status of the outputs (0 = OFF, 1 = ON).
¢ a:OuUT1

* b:OUT2

* c:0UT3

e d: ALARM

® | Bcc

‘\.l ¢ EXAMPLE

Use this command to read all outputs from sensor 1.
(] e J L LRI e [ [er]

A normal response from the sensor would be as follows:
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0] @

| |
0 O e

0]
| |

©)] @

Measured value =+2.500 [mm]

Light intensity = 567

@O0

Status of the outputs (0 = OFF, 1 = ON).
¢ OUT1=OFF

* OUT2=ON

+ OUT3 = OFF

* ALARM = OFF

@ BCC

5.2.3 Read Buffered Data from the Sensor Memory (Formats 4 — 6)

There are three ways to read the buffered data from the sensor memory:
* Read buffered data from start to end point (see page 98)
* Read differential data from start to end point (see page 99)

* Read buffered data from start to end point in binary format (see page 100)

5.2.3.1 Read Buffered Data from Start to End Point (Format 4)

Request command from the external device

Use this command to read a range of buffered data from the sensor memory. You need to
specify the data range by sending the start and end point of the buffered data to be read.

N O 5
| | | | |

0] @ ©)] @ &

Number of the sensor to which the request is sent

Command to read the buffered data from the sensor memory

Start point (0001 — 3000)

End point (0001 — 3000)

BCC

© OO
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Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

0] @ ®

| | I
0| S O |
0 I e Y O v | Y

| En I ER
T

@

Sensor number

Command the sensor has received.

Buffered data from start to end point

SIS

BCC

5.2.3.2 Read Differential Data (Format 5)

Request command from the external device

Use this command to read the buffered data in signed differential format from the start to the
end point. The sensor will send the measurement value from the start point and then only the
difference to the next measurement value with a + or - sign.

N T [ | | O I I 3
| | | | |

0] @ ©)] @ &

Number of the sensor to which the request is sent

Command to read the buffered data from the sensor memory

Start point (0001 — 3000)

End point (0001 — 3000)

Glo)ClC)C]

BCC
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Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

0] @ ©)] @

| | | |
18| O R
SN I e O
|

®

Sensor number

Command the sensor has received.

Measured value at start point. 1 character for +/- and 7 characters for integers (zeros are not sup-
pressed).

Differential data between one measurement value and the next until the end point is reached

BCC

© 6| ®©6|0

AV o
B EXAMPLE

The output of differential data as shown above would be transmitted if the sensor
memory contained the following buffered measurement values:

Sensor mernory

%tart [ Yalue 2 “alue 3 Yalue 4 “alue 5 Yalue B
="%alue 1
‘ +123. 4567 ‘ ‘ +123.4719 ‘ ‘ +123.4512 ‘ ‘ +123. 4607 ‘ ‘ +123.4602 ‘ ‘ +123.4561 ‘
1 re 1 & 1 4 1 re 1 e

\ AN AN I\ AN pa
—— ~—~ ~—~ —— ~—~

Differential data:  +1.0152 -0.0207 +1.0095 -0.0005 -0.0041

5.2.3.3 Read Buffered Data in Binary Format (Format 6)

Request command from the external device

Use this command to read the buffered data in binary format. Every measurement value in the
sensor memory will be converted to binary format. The binary data is in 4 bytes beginning with
the lowest byte (little-endian).

Measurement value Response from | Binary Decimal
sensor

Start point 0x0012D687 1234567

Second point (start point + 1) 0x0012D71F | 1234719
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T | R 0 I T [ 3
| | | | |

0] @ ©)] @ &

Number of the sensor to which the request is sent

Command to read the buffered data from the sensor memory

Start point (0001 — 3000)
End point (0001 — 3000)

BCC

GO)CIC)C]

Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

I O e e | Y ) e M I )
| | | | |

0] @ ©)] @ &

Sensor number

Command the sensor has received.

Binary data for start point

Binary data for second point (start point + 1)

GlollC)C]

BCC

5.2.4 Data Output from the Sensor (Format 7)

The sensor uses a special format for outputting the measurement data to the PLC when the
connection mode is set to "RS422 Timing" or "RS422 Continuous" (see page 74).

* With "RS422 Timing", the sensor outputs measurement data once when the TM (tim-
ing) input is turned ON (see page 27).

*  With "RS422 Continuous", the sensor starts and continues to output measurement
data as soon as this mode is activated.

Format of the sensor output
OB EEIE I EEIE O ]
| | |

0] @ ©)]

Sensor number

Data block. 1 character for +/- and 7 characters for integers (zeros are not suppressed).

@O0

BCC
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5.2.5 Error Response and Error Codes

If the sensor cannot interpret the command it has received, for example because the com-
mand did not use the correct structure or was garbled during transmission, the sensor will
send an error response containing an error code. The error response will always have the
same format, regardless of the command format sent to the sensor and regardless of the
communication protocol (MEWTOCOL or the general serial protocol).

D|DDD|D D|D

0]

@ ©)]

The sensor can output the following error codes:

Error code | Error type Description
01 Command error The command is undefined.
02 Address error * The start address is larger than the end address or the address is
larger than 999999 when the RDD or WDD command is executed.
* The address length has not reached the prescribed length when the
RDD or WDD command is executed.
03 Data error * The data length does not correspond to the command.
¢ The data length has not reached the prescribed length.
04 BCC error The BCC check showed a difference between data transmission and data
reception.
11 Communication error | « A parity error has occurred during data reception.
* A framing error has occurred during data reception.
* An overrun error has occurred during data reception.
21 Control flow error The system is in setting mode.
22 Execution error Calibration or analog scaling cannot be executed.
31 Buffering condition An attempt was made to change a buffering setting without stopping buff-
error 1 ering first.
32 Buffering condition An attempt was made to change a buffering setting to an invalid setting.
error 2
33 Buffering condition Data was read after buffering operation started.

error 3

Data was read while the system was not in the accumulation completed
status.

Data in excess of the final data point was specified and read.

*NOTE

If the external device receives an abnormal response from the sensor, check
the following:

Has the external device sent a valid command?
Is the sensor's wiring correct?

Is there a noise source near the sensor or the PLC?

It may also help to turn the sensor head or external device OFF and ON.

102

HL-G1 User's Manual




HL-G1 User's Manual 5.2 Serial Commands

5.2.6 BCC Creation

BCC is a horizontal parity check code used to improve the reliability of data communication.
The sensor calculates the exclusive OR from the header (%) to the end character of the data.
The resulting 8-bit data exclusive OR is converted to a 2-character ASCII code. The sensor
then compares the 2-character ASCII code with the transmitted BCC value. If the BCC at the
time of transmission differs from that after reception, it means that an error has occurred while
the message was being transmitted. In that case, the sensor returns an error response with
error code 04 (see page 102).

If you do not want to execute BCC calculation, send * * (2AH, 2AH) as the BCC. If you send
data without BCC, the BCC in the response data will be * * (2AH, 2AH) as well.

ENE R e E ]

0]

©) | 2-character BCC

H25 x\

H45

S
|

B REEEEEE

H45
H23

>®
H&52

H4D
Ha4 @ ®

Has _/ ‘ ‘
HEE — ASCIl — E

H3E  H45

(&)
|

Header

End character

Exclusive OR (XOR) is calculated with the data

BCC higher bit

BCC lower bit

© OO
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5.2.7 Command List

The following tables list the serial communication commands available.

* The data consists of a 5- or 7-digit decimal figure (zeroes are not sup-
pressed).

e The"Command" column is split in two: On the left side, you find the READ
commands (starting with the letter "R"), on the right side, you find the
WRITE commands (starting with the letter "W").

5.2.7.1 Basic Settings

Function name | Command Data Setting [unit] Format

+00000 200 [us]
) +00001 500 [us]

Sampling cycle RSP [ WSP 1
+00002 1 [ms]
+00003 2 [ms]

. +00000: Auto
Shutter time RFB | WFB | +00000 — +00031 ) 1
+00001 — +00031: Fixed

5.2.7.2 Data Processing Settings

Function name | Command | Data Setting [unit] Format
+00000 1 [value]
+00001 4 [values]

. +00002 16 [values]

Average function RAV | WAV 1
+00003 64 [values]
+00004 256 [values]
+00005 1024 [values]
+00000 Normal measurement

) +00001 Peak measurement

Analysis mode RHM | WHM 1
+00002 Valley measurement
+00003 Peak-to-peak measurement
+00000 OFF

Zero set RZS | WZS 1
+00001 ON

Value used as RzV | — | -9500000 - +9500000 -950.0000 — +950.0000 [mm] 2

zero setting

Span RMK | WMK | +01000 — +99999 +0.1000 — +9.9999

Offset RML | WML | -9500000 — +9500000 -950.0000 — +950.0000 [mm] 2
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5.2 Serial Commands

5.2.7.3 Output Settings

Function name Command | Data Setting [unit] Format
+00000 Logic
. +00001 Independent
Judgment output selection ROD | WOD 1
+00002 2-state
+00003 3-state
Threshold a RHA | WHA | _ _

, 9500000 -950.0000 — +950.0000 [mm]
Displacement | Threshold b RHB | WHB | t9500000 2
Judgment

. +0000000 —
Hysteresis RHH | WHH +9500000 +000.0000 — +950.0000[mm]
+00000 OFF
+00001 2 [ms]
+00002 4 [ms]
+00003 10 [ms]
Judgment output OFF delay ROF | WOF
+00004 20 [ms]
+00005 40 [ms] 1
+00006 100 [ms]
+00007 Hold
+00000 All digits are displayed
gﬂ;nzsiurement value display on | oo | \ypg | +00001 The rightmost digit is OFF.
The two rightmost digits are
+00002 OFF.
5.2.7.4 Analog Settings
Function name Command | Data Setting [unit] Format
. +00000 Output current
Analog output selection RAS | WAS 1
+00001 Output voltage
Analog scaling (meas- | A | RAL | WAL | _9500000 — -950.0000 — +950.0000 2
urement value) B | RAH | wAH | 9500000 [mm]
. a RVL | WVL | +00000 —+10000 +00.000 — +10.000 [V]
Analog scaling (voltage)
b RVH | WVH | +00000 — +10000 +00.000 — +10.000 [V] 1
a RIL WIL | +04000 — +20000 +04.000 — +20.000 [mA]
Analog scaling (current)
b RIH | WIH | +04000 —+20000 +04.000 — +20.000 [mA]
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5.2.7.5 Alarm Settings

Function name Command | Data Setting [unit] Format
+00000 Hold
Analog output at alarm | RAA | WAA -
+00001 Fixed value 1
o +00000 Hold
Digital output at alarm RAD | WAD -
+00001 Fixed value
+00000 — +65535 [times]
+00000 — )
Alarm delay RHC | WHC | s (0: OFF, 65535: Previous normal value 1
kept on hold)
5.2.7.6 System Settings
Function name | Command | Data Setting [unit] Format
+00000 MO
+00001 M1
Memory selection | RMC | WMC
+00002 M2
+00003 M3
- +00000 Hold
Timing mode RTM [ WTM
+00001 One shot
+00000 Stop
Laser control RLR | WLR
+00001 Emission
+00000 Eco-OFF
Eco mode RDP | WDP | +00001 Eco-ON 1
+00002 Eco-FULL
o o WIN | +00000 Inltlghze without saving the
Initialize settings
— WWR | +00001 Initialize and save the settings
- +00000 OFF
Timing RTI WTI
+00001 ON
+00000 OFF
Reset RRS | WRS
+00001 ON
) +00000 OFF
Display hold RHD | WHD
+00001 ON
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5.2 Serial Commands

5.2.7.7 Read Commands

Function name Command | Data Setting [unit] Format
-9500000 —
Read measurement value RMD — | +9500000 -950.0000 — +950.0000[mm] 2
Read received light intensity | RID — | +00000 — +04095 +00000 — +04095
+00000 Alarm OFF
Alarm status ROA —
+00001 Alarm ON
+00000 OUT1 OFF
Read OUT1 RZA —
+00001 OUT1 ON 1
+00000 OUT2 OFF
Read OUT2 RZB —
+00001 OUT2 ON
+00000 OUT3 OFF
Read OUT3 RzC —
+00001 OUT3 ON
Measured value, received
Read all outputs RMB — | — light intensity, OUT1, OUT2, 3
OUT3, ALARM
5.2.7.8 Buffering Commands
Function name | Command | Data Setting [unit] Format
) +00000 Continuous
Buffering mode RBD | WBD - 1
+00001 Trigger
Buffering rate RBR | WBR | +00001 — +65535 +00001 — +65535
Data amount RBC | WBC | +00001 — +03000 +00001 — +03000
Trigger point RTP | WTP | +00001 - +03000 | 00001 —+<accumulated
amount>
Trigger delay RTL WTL | +00001 — +65535 +00001 — +65535
+00000 When TM input turns ON
- - 1
+00001 When value is = trigger thresh-
old
Trigger condition | RTR | WTR | +00002 me” value is < trigger thresh-
+00003 When an alarm has occurred
+00004 When an alarm has been re-
leased
) -9500000 —
Trigger threshold RBL | WBL +9500000 -950.0000 — +950.0000 [mm] 2
i - +00000 Sto
B_»ufferlng opera rRBS | wes p
tion +00001 Start
+00000 Non-buffering 1
i +00001 Wait for trigger
Read buffering RTS . 99
status +00002 Accumulating
+00003 Accumulation completed
Last data point RLD — +00001 — +03000 +00001 — accumulated amount 1
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Function name | Command Data Setting [unit] Format
5-character head point +
5-character end point
Read buffered RLA . . ' p . 4
data Specify the head data point and

the end data point.

5-character head point +

Read differential RLB 5-character end point 5
data Specify the head data point and

the end data point.

5-character head point +

. 5-character end point
Read binary data RLC — — . ) 6
Specify the head data point and

the end data point.
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6.1 Introduction

If you connect the sensor to a Panasonic PLC (FP series) or programmable display (GT se-
ries), you can use the data registers (DT registers) for communication. In addition to the DT
registers listed here, the data area DT01900-DT01949 is an open area and can be used as
desired.

e The sensor may react in an unexpected way when it receives an unknown
command. If the sensor behaves in an unexpected way, turn the power OFF
and ON again and initialize all settings.

* Werecommend following these communication rules:

Do not write to or read from an address not listed in this chapter.
Do not write to an address that is read-only (marked with —)
Do not send values outside the specified data range.

6.1.1 MEWTOCOL Command Formats

The following read and write commands can be used by a PLC or other external device to
read or write settings or numerical values from or to the sensor.

6.1.1.1 Read Command

Request command from the external device (PLC or GT panel)
Use this command format to read data from the sensor.

(0]
% # || R | D || D |[x104]|x103| x102|| x10"|| x100
@ ©)
X104||x103{|x102||x10"||x100 CR
® @
@ Number of the sensor to which the request is sent
@ Start address (5 characters)
@ Last address (5 characters)
® | BCC
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Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page

Sensor number

Start address (5 characters)

Last address (5 characters)

First block of data to be written to the sensor (4 characters)

© OO

Last block of data to be written to the sensor (4 characters)

102).
® ®©
r A N~ A .
0,
% SR ID |[xaet||xt60)| x16%||x167]
® ©)
® ®
_________ 4 A N\~ A Al
_________ x16'|| x160|| x163| | x162 CR
® @
@ | sensor number
@ Start address (5 characters)
@ Last address (5 characters)
@ | BcC
@ Lower word
®) | Higher word
6.1.1.2 Write Command
Request command from the external device
(0]
7o # 1l W D || D {|x104|x10%| x102{| x101|| x10°|| x104|| x103|| x102|| x107|| X100
@® @ ®
@ @
4 A N A Al s A N A N
x167]| x16%| x163)| X162 ':> x161]|x169]| x163|| X162 CR
@ ® ®
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® | BCC

@ | Lower word
Higher word

Normal response from the sensor

If the command can be interpreted correctly by the sensor, this is the normal response. If the
sensor cannot interpret the command correctly, the sensor returns an error code (see page
102).

% $(|W|D CR

@ ®

6.1.2 Sensing Settings

Address | Item Data range Write Read | Comment
DTO00050 | Sampling cycle 0-3 OK OK
DT00051 | Shutter time 0-31 OK OK

6.1.3 Data Processing Settings

Address | Item Data range Write Read | Comment
DTO00056 | Average function 0-5 OK OK
DTO00053 | Analysis mode 0-3 OK OK
DT00061 | Zero set 0-1 OK OK
DTO0062 | \/qiue used as zero | (1©) | -9500000 - _ OK Data type: 2 word
DT00063 | setting (Hiy | +9500000
DT00057 (Lo)

Span - +01000 — +99999 OK OK Data type: 2 word
DT00058 (Hi)
DT00059 Offset (Lo) | -9500000 — oK oK Data t » word

se ata type: 2 wor

DT00060 (Hi) +9500000 yp

(Lo) Lower word
(Hi) Higher word

6.1.4 Output Settings

Address | Item Data range Write Read | Comment
DTO00054 | Judgment output selection 0-3 OK OK
DT00064 | Displacement judg- (Lo) | -9500000 —

OK OK Data type: 2 word
DT00065 ment threshold a (H) +9500000 yp
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6.1 Introduction

Address | ltem Data range Write Read | Comment
DT00066 | Displacement judg- (Lo) | -9500000 —
OK OK Data type: 2 word
DT00067 ment threshold b (H) +9500000 yp
DT00068 | Displacement judg- (Lo) q
i - -000000 — +9500000 OK OK Data type: 2 wor
DT00069 ment hysteresis (Hi) yp
DTO00055 | Judgment output OFF delay | 0-7 OK OK
DT00088 Measurement value display 0-2 OK OK
on panel
6.1.5 Analog Settings
Address | Item Data range Write Read | Comment
DTO00070 | Analog output selection 0-1 OK OK
DT00071 | Analog scaling (Lo)
-9500000 —
measurement value OK OK Data type: 2 word
DT00072 ,(A) (Hi) | *9500000 yP
DTO00073 | Analog scaling (Lo) 9500000 —
measurement value OK OK Data type: 2 word
DT00074 (B) (Hi) | +9500000 yP
DTO00075 | Analog scaling (Lo) -9500000 —
OK OK Data type: 2 word
DTO00077 | Analog scaling (Lo) -9500000 —
OK OK Data type: 2 word
DT00079 | Analog scaling (cur- | (Lo) | -9500000 —
OK OK Data type: 2 word
DTO0080 | "ENt@) (Hi) | +9500000 yp
DT00081 | Analog scaling (cur- | (LO) | -9500000 —
OK OK Data type: 2 word
DTO0082 | "ENtP) (Hi) | +9500000 yp
6.1.6 Alarm Settings
Address | Item Data range Write Read | Comment
DTO00083 | Analog output at alarm 0-1 OK OK
DT00084 | Digital output at alarm 0-1 OK OK
DT00085 | Alarm delay 0-65535 OK OK
6.1.7 System Settings
Address | Item Data range Write Read | Comment
DT00104 | Memory selection 0-3 OK OK
DT00105 | Timing mode 0-1 OK OK
DTO00106 | Laser control 0-1 OK OK
DT00107 | Eco mode 0-2 OK OK
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Address | Item Data range Write Read | Comment
DT00108 | Initialize 0-1 OK —
DT00109 | Save 0-1 OK —
DT00111 | Timing 0-1 OK OK
DT00112 | Reset 0-1 OK OK
6.1.8 Data Readout
Address | Item Data range Write Read | Comment
DT00400 (Lo) Data type: 2 word
Read measurement -9500000 — . OK
value +9500000
DT00401 (Hi) Data type: 2 word
DT00414 | Read received light intensity | 0-4095 — OK
DT00410 | Alarm status 0-1 — OK
DT00411 | Read OUT1 0-1 — OK
DT00412 | Read OUT2 0-1 — OK
DT00413 | Read OUT3 0-1 — OK
6.1.9 Buffering Settings
Address | Item Data range Write Read | Comment
DT01950 | Buffering mode 0-1 OK OK
DT01951 | Buffering rate 1-65535 OK OK
DT01952 | Data amount 1-3000 OK OK
DT01953 | Trigger point 1-3000 oK oK fsoft,,g;’g“aemso‘lﬁ"tﬂe set
DT01954 | Trigger delay 0-65535 OK OK
DT01955 | Trigger condition 0-4 OK OK
DT01956 Lo K —
—— Trigger threshold EHi)) +%55%00%00% OK OK Data type: 2 word
DT01959 | Read buffering status 0-3 — OK
DT01960 | Buffering operation 0-1 OK OK
DT01962 | Last data point 0-3000 — OK
DT02000 | Read buffered data | (LO) | -9500000 - _ oK
DT02001 No. 1 (Hi) +9500000
Reading out data until
| l ;%55%00%00%— _ OK last data point
Data type: 2 word
DT07998 | Read buffered data | (LO) | -9500000 — - oK
DT07999 | No. 3000 (Hi) +9500000
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6.2 Settings for Programmable Display (GT Series)

6.2 Settings for Programmable Display (GT Series)

For more details about these settings, refer to the User's Manual (dedicated Console Version).

Address Item Data range Write Read | Comment
0 OFF Holds the measure-
DT00113 Display hold OK OK ment values stored in
1 ON DT00400/00401
0 FULL Displays the meas-
: ~ 1 Set1 urement values stored
DT00089 Display console meas oK OK | in DT00400/00401 with
urement value 2 Set2 o
the number of digits
3 Set 3 selected.
0 White / Green
1 Red if OUT2
DT00117 Backlight color display =ON OK OK
Red if OUT2
= OFF
ON
DT00119 Touch beep OK OK
1 OFF
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7.1 Problems and Remedies

If an error occurs during operation or you suspect a system failure, identify the possible cause
and carry out the corresponding remedy.

Problems can be classified into 5 types:

Type

Description

Problem with the sensor head settings

Problem with the communication control

Problem with the the measurement method or display of measurement values

Problem with the alarm or error LED indication

A |W[IN|F

Problem with the laser emission

*NOTE

* If the digital display does not show any measurement values, it is possible
that the status of the output data is undefined (see page 31).

e If it seems that the sensor does not accept any setting changes, refer to the
section on "Memory Selection" (see page 50).

Type | Problem Possible cause Remedy
The connecting cable is not Check the connection between the sensor
connected properly. head and connection cable.
The connecting cable is discon- Check the wiring between the connection ca-
« The sensor nected. ble and connector.
head indicator Power is not supplied to the Check the connection between the 24V DC
does not light controller. external power supply and the sensor head.
1 up- The o i
peration of the sensor head .
« The sensor is stopped. Turn the sensor head ON again.
gezga?é)es not The eco mode is set to The LED will be lit by operating any switch.
P ' "Eco-FULL". Change the eco-mode settings, if necessary.
The laser control setting has Set the laser control setting to ON and save
been turned OFF and this setting | the setting, otherwise the system will start with
has been saved. the laser beam turned OFF.
There is a differ- Lr;eii;negrseirsgteiz:t object is fluc- Srtgrr:“tehnetz ggpégtatlon or vibration of the meas-
ence between the 9 9- Ject.
actual distance to S Place the measurement object as perpendicu-
3 the measurement The measurement object is tilted. larly as possible.
object and meas- The received light waveform is Adjust the received light intensity using the
urement value. . - .
saturated or insufficient. shutter time.
The measurement object is out Check the measuring range of the sensor
The correct meas- of the measuring range. head used.
3 urement value is : — -
not displayed. The scaling setting is not correct. | Set the correct scaling.
The light emitter/receiver is dirty. | Remove the dirt on the light emitter/receiver.
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Type | Problem Possible cause Remedy
The moving average is small. Increase the number of moving average.
The light emitter/receiver is dirty. | Remove the dirt on the light emitter/receiver.
Measurement val- i iracti
3 The mounting direction of the . L
ues vary. sensor head is incorrect. Check the mounting direction of sensor head.
The sensor head or measure- Check the mounting of the sensor head and
ment object is tilted. the setting position of the measurement object.
* RS422 and RS485 communication require
L different wiring. Connect the wires correctly.
The wiring is incorrect. . .
* Use a twisted-pair cable to ensure stable
communication.
The RS422/485 connecting cable | Check the connection between RS422/485
is disconnected. cable and connector.
The connection mode and/or Select the correct connection mode and baud
baud rate are incorrect. rate.
L . Check whether the communication settings of
The communication settings for . 9T
h . the external device match the communication
the external device are incorrect. . ;
settings in the sensor.
The sensor number settings are If a number of sensors are connected over
* RS485 commu- | . 9 RS485, every sensor needs to have a unique
L incorrect.
nication control sensor number.
) fails. The wrong sensor has been Only set the last sensor as the terminating

* Normal commu-
nication via
RS422/485 is
not possible.

selected as the terminating sen-
sor.

resistor (R3). For all other sensor heads, the
terminating resistor setting must be OFF.

The communication quality is
reduced as a result of the wiring
condition.

* The communication condition may be im-
proved by lowering the baud rate.

* The communication condition may be im-
proved by selecting the setting R1 or R2 for
the terminating resistor.

An incorrect data format or
command is transmitted.

Refer to the error codes and send the data
with the correct format and command.

Several commands are sent
continuously without waiting for
the response from the controller.

Send the next command after the controller
transmits the response to the previous com-
mand.

The settings were not saved
while RS422/485 communication
was used.

You must send the "Save" command after you
have changed settings. If you do not save the
new settings, all changes will be discarded
when you turn the power OFF.
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Type | Problem

Possible cause

Remedy

The alarm indicator
lights up and

3,4 measurement is no
longer possible
(see note).

The reflected beam from the
beam emitter is blocked.

Move the position of the beam projection spot
or change the mounting direction of the sensor
head so the reflected beam should not be
blocked.

The laser beam spot is applied to
the R portion (curved surface) of
the measurement object.

Apply the beam projection spot to the top of R
portion or adjust the beam diameter so it
comes larger by moving the measurement
object back and forth within the measuring
range.

The reflected beam has
directionality because the
surface of the object is
hairline-finished.

Check the mounting direction of the sensor
head.

The received light intensity is
insufficient because the sampling
cycle is too short.

Set a longer sampling cycle or shutter time
(when shutter time is set to a fixed value).

The sampling cycle is too long
and the received light intensity is
too strong.

Set a shorter sampling cycle and reduce the
received light intensity by setting a shorter
shutter time.

#NOTE

If an alarm occurs, check the error code of the alarm output by reading the
output status with a serial command (see page 96).
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7.2 Initialize

This function is used to delete all the settings from all the memories and returns them to the
default settings.

You need to save the settings after initialization (see page 46), or the sys-
tem will operate with the settings valid before the initialization at the next
system start.

When the initialization of the system is executed through the operation of

PI-IZIEI‘

the panel, all settings except COM settings ‘
"- -l
Froa

When you are using the multifunction type and initialize the settings with a
serial command, send the "Save" command immediately afterwards, or the
system will operate with the settings valid before the initialization at the
next system start.

and system

settings ‘ ‘ will return to the factory default settings.

While the initialization is executed, the output data status may become un-
defined temporarily.
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8.1 Sensor Head Specifications

The sensor head specifications are listed in the table below.

#NOTE

The following measurement conditions apply unless otherwise specified:

- Power voltage: 24V DC

- Ambient temperature: 20°C

- Sampling cycle: 500ps

- Number of measurement values used for averaging: 1024 values

- Measurement object: white ceramic
Where standard and multifunction type differ in the specification, the table row is shaded in
gray.

Model No.
Characteristic HL-G103-0-o HL-G105-0-o0 HL-G108-0-o0 HL-G112-0-o0
Supply voltage 24V DC +£10% including ripple 0.5V (P-P)
Current consumption 100mA max.
Measurement method Diffuse reflection
Measurement center dis- 30mm 50mm 85mm 120mm
tance
Measuring range +4mm +10mm +20mm +60mm
Beam source Red semiconductor laser Class 2 (JIS/IEC/FDA laser notice No. 50)
Max output: ImW, Emission peak wavelength: 655nm

Beam dimensions (see 0.1x0.1mm 0.5x1mm 0.75x1.25mm 1.0x1.5mm
note 1)
Beam receiving element CMOS image sensor
Resolution 0.5um 1.5um 2.5um 8um
Linearity +0.1% F.S.
'I_'emperature characteris- +0.08% F.S./°C
tics
Sampling cycle 200ps, 500ps, 1ms, 2ms
Analog output Voltage:

* Output range: 0 to 10.5V (normal), 11V (at alarm)

¢ Qutput impedance: 100Q

Current:

* OQutput range: 3.2 to 20.8mA (normal), 21.6mA (at alarm)

* Load impedance: 30022 max.
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8.1 Sensor Head Specifications

Characteristic

Model No.

HL-G103-0-o HL-G105-0-o0 HL-G108-o-o0 HL-G112-o-0

OUT1
OouT2
OuUT3

Judgment output or alarm output (switchable)
NPN open-collector transistor/PNP open-collector transistor (switchable)

Settings for NPN:

* Peak in-flow current: 50mA

* Applied voltage: 3 to 24V DC (between output and 0V)
* Residual voltage: 2V max. (at in-flow current of 50mA)
Settings for PNP:

¢ Peak in-flow current: 50mA

* Residual voltage: 2.8V max. (at in-flow current of 50mA)

Output operation

Open when the output is ON.

Short-circuit protec-
tion

Incorporated (Auto-reset)

NPN/PNP type switching
input

At OV: NPN open-collector output
At supply voltage of 24V DC: PNP open-collector output

Timing input

* NPN operation: ON when connecting or connected to OV (depending on settings)

* PNP operation: ON when connecting or connected to positive terminal of external
power supply (depending on settings)

Communication interface

(multifunction type
only!)

RS422 or RS485
Baud rate: 9,600/19,200/38,400/115,200/230,400/460,800/921,600bps
Data length: 8 bits, stop bit length: 1 bit, parity check: none, BCC: yes, end code: CR

Multifunction input

Zero set, zero set OFF, reset, memory selection, teaching, save, or laser control de-
pending on input time.

* NPN operation: Depending on time to connect 0V

* PNP operation: Depending on time to connect positive terminal of external power
supply

Laser radiation Green LED
» | indicator ON at laser radiation
% Alarm indicator Orange LED
5 ON when measurement is disabled due to insufficient amount of light
= Output indicator Yellow LED (No. of indicators: 3)
ON during output
Digital display Red LED for sign and 5-digit display

Degree of protection

¢ Standard type (HL-G1o-A-C5): IP67
¢ Multifunction type (HL-G1o-S-J): IP67 (without connector)

Pollution degree

2

Insulation resistance

20MQ min. at 250V DC megger (between charged parts and casing)

Dielectric withstand

1000V AC for 1 min. (between charged parts and casing)

Vibration resistance

Endurance: 10 to 55Hz (at 1-minute cycle), 1.5-mm double-amplitude two hours each in
X, Y, and Z directions

Shock resistance

500m/s? three times each in X, Y, and Z directions

Ambient illumination (see
note 2)

3,000Ix max. (illumination level of light receiving surface under incandescent light)

Ambient temperature

-10°C to 45°C (No dew condensation or icing allowed), at storage: -20°C to +60°C

Ambient humidity

35 to 85% RH, at storage: 35 to 85% RH

Altitude

2000m or less
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Model No.
Characteristic HL-G103-o-o0 HL-G105-0-0 HL-G108-0-0 HL-G112-0-0
Material Casing: PBT, front cover: acrylic, cable: PVC
Cable length * Standard type (HL-G1o-A-C5): 5m
e Multifunction type (HL-G1o-S-J): 0.5m
Weight * Standard type (HL-G1o-A-C5): Approx. 70g (without cable), approx. 320g (including

cable), and approx. 380g (with packing)

* Multifunction type (HL-G1o-S-J): Approx. 70g (without cable), approx. 110g (including
cable), and approx. 160g (with packing)

Accessory Laser warning label: 1 set

Applicable standards Conforming to EMC Directive

#NOTE

1. The beam dimensions are defined by the size of the object at the measure-
ment center distance and determined by 1/e’ (approximately 13.5%) of the
center beam intensity. Light reflections and leak lights may affect the meas-
urement value.

2. Varianceis +0.1% F.S. or less depending on the ambient light.
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8.2 Beam Dimensions

HL-G103-o-o (30mm type)

HL-G105-0-o0 (50mm type)

Measurement center distance

/

Measuring
range

0
i

\72§(o.15

0.

Measurement center distance

Measuring

/

range

8.2 Beam Dimensions

\72 0.15

0.15

HL-G108-o-o (85mm type)

Measurement center distance

/

Measuring
range

7

/

./v

257

(&)}

/
/

N

/

Measurement center distance

/

Measuring
range

/

U
: i
Dy,
1.0

8.2.1 Mutual Interference Area

*NOTE

If you install two or more diffuse reflective sensor heads side by side, mutual
interference will occur if the laser spots of the other sensor heads fall within the
area shown in gray. Install the sensor heads so that the laser spots of the other
sensor heads will fall outside the area shown in gray.
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30mm type (HL-G103-0-0)

- {

50mm type (HL-G105-0-0)
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120mm type (HL-G112-o-0)

180

22

10

5
5 1125 ?

32
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8.2.2 Output Characteristics

Measurement (R)
Measurement center
distance (D) Displacement
11V output
21.6mA 10V 10.5V
20mA 20.8mA
5V
12mA
Distance (mm)
ov
4mA
3.2mA
ON
Alarm output
Pul g ON OFF ON

*NOTE

In the figure, the default settings for analog output are used.

Standard type | Multifunction type Measurement center | Measuring range (R)
distance (D)
30mm type HL-G103-A-C5 HL-G103-S-J 30mm +4mm
50mm type HL-G105-A-C5 HL-G105-S-J 50mm +10mm
85mm type HL-G108-A-C5 HL-G108-S-J 85mm +20mm
120mm type HL-G112-A-C5 HL-G112-S-J 120mm +60mm
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8.3 Sensor Head Dimensions

All dimensions are in mm.

8.3.1 Standard Type (HL-G1oo-A-C5)

Digital display (red)

OUT1 indicator (yellow)

OUT2 indi

cator (yellow)

Alarm indicator (orange)
Laser indicator (green) OUT3 indicator (yellow)
LLN S
HoFEBREE =
ENTER key UP key
DOWN key
Measurement center
20.4 ) distance 57 o)
oy
3.8 49.4 -

Light emission
axis L

0
Y

T 0

~
Light reception axis / /g .
©

47.5

514/

76.85
Standard: 5m
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8.3.2 Multifunction Type (HL-G1oo-S-J)

Digital display (red) OUT1 indicator (yellow)
Alarm indicator (orange) OUT2 indicator (yellow)
Laser indicator (green) OUT3 indicator (yellow)

ENTER key UP key
DOWN key
Measurement center
20.4 distance 57 %
(0
‘ ‘ 3.8 49.4 o
Light emission ‘
[_hj axis Ead —
Light reception axis / Ve
0 3l <
~ 2
= b
@
<
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