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Thank you for purchasing the ultra-compact laser collimated sensor HL-T1
series. In order to realize the full potential of the outstanding performance of
this product, please read this USER’S MANUAL thoroughly and determine
the optimum methods for correct use.

This product undergoes a rigorous inspection before being shipped, but be
sure, before attempting to use it, please perform an operation check to
assure that there is no damage or defects that may have occurred during
shipping. In the unlikely event that damage is found, or in the case that this
product does not operate in accordance with specifications, please contact
the retail shop where you purchased it, or this company's business office.

m Caution

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

2. The pictures included in this USER’S MANUAL may differ slightly from
the actual product. Please understand this in advance.

3. The contents of this USER’'S MANUAL are subject to change without
notice due to future improvements.

4. Unauthorized reproduction or transfer of this USER’'S MANUAL and
accompanying software, in part or in whole, is prohibited.

5. We have done our utmost to make this USER’S MANUAL as perfect and
complete as possible, but any points which are doubtful or in error, or if
there are any pages that are improperly arranged or missing, please
take the trouble to contact our nearest business office.

6. Regardless of item 3 above, please understand that this company shall
not accept any liability concerning the results of this product's operation.




WARRANTY

[Warranty Period]

+ Unless otherwise agreed, Panasonic Industrial Devices SUNX
warrants this product for twelve (12) months from the date of the
shipment or delivery to the purchaser’s appointed warehouse. However,
note that consumables of the product, such as batteries or lamps etc.
are not covered.

[Scope of Warranty]

- During the above mentioned period, if a failure of the product occurs
under normal use and operation, and if Panasonic Industrial Devices
SUNX determines that it is responsible for the failure, it shall repair the
defect or replace the product.

However, in no event shall Panasonic Industrial Devices SUNX be

liable for the failure, damage or loss stipulated below:

(1) Failure caused by instructions, standards, or handling specified by
the customer.

(2) Failure caused by modifications done in the structure, capabilities,
specifications, etc., without consulting Panasonic Industrial
Devices SUNX, after the purchase or the delivery of the product.

(3) Failure caused by a development which could not be foreseen
based upon the technology in proactive at the time of purchase or
contract.

(4) Failure caused by use which deviates from the conditions /
environment given in the product catalog or specifications.

(5) In case this product is used by being incorporated in the
customer’s machine, failure which could be avoided if the
customer’s machine had functions and structure commonly
accepted in the industry.

(6) Failure due to Force Majeure.

Further, the warranty given here is limited only to this product which has
been purchased or delivered. Panasonic Industrial Devices SUNX shall
not be responsible for any consequential damage or loss arising out of the
failure of this product.

[Scope of Service]

The cost of the delivered product does not include the cost of dispatching
an engineer, etc. In case any such service is needed, it should be
separately requested.




CHAPTER 1 FOR PERSONS WHO WANT TO USE THE
PRODUCT RIGHT AWAY

Explains connections, wiring and the settings that are necessary for
those who want to use the product right away.

CHAPTER 2 BEFORE USE

Explains the preparations necessary before turning on the power,
such as giving an outline of the product and installing, connecting and
wiring it, etc., and explains the settings to be made when the power is
first turned on.

CHAPTER 3 EXPLANATION OF FUNCTIONS

Provides an outline of the functions and their operation, and gives an
explanation concerning the functions that can be set and setting
methods.

CHAPTER 4 ERRORS: WHEN THIS HAPPENS...

Explains concerning the indications and treatment, etc. when each
type of error occurs.

CHAPTER 5 SPECIFICATIONS AND DIMENSIONS

Explains concerning ratings and performance.
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In order to use this product safely

@ Indications affixed to assure safe use and their meaning.
In order that you may use the laser collimated sensor safely, this USER’S

MANUAL includes the following indications and graphic symbols.
The caution items shown in this manual highlight contents which are

extremely important for safety.

Shows warnings concerning items, places or
Va7 z\N[N[el conditions where there is danger or concern with the
safety of the human body.

@Explanation of Graphic Symbols

@ Laser Beam
A warning that there is the possibility of danger

from a laser beam.

/\ WARNING

This product is equivalent to a JIS / IEC Standard Class 1
Laser device. Essentially, it is safe, but it is dangerous to
view the laser beam through a lens or other optical obser- *—
vation system, so please avoid doing so.




About Laser Safety

1. JIS/IEC/GB

@ With the objective of preventing injury to users of laser products before it can
happen, JIS C 6802.,914, "Safety Standard for Laser Products”, based on IEC
(International Electrical Standards Committee) standards, was stipulated. In
JIS C 68025414, laser products are divided into classes corresponding to the
degree of danger of the laser component, and preventive measures to
assure safety which should be taken with each class are stipulated.

This product is regarded as Class 1 laser product not only by JIS C 68025934
"Safety Standard for Laser Products" but also by IEC 60825-1.,:4 and EN
60825-1 5014

@ Class Categorization of the HL-T1 OOO A. (JIS/IEC/GB)

Class 1

+ Laser Related Label Indications
The following label is affixed to a side of sensor head according to the
laser device safety standard.

- When this product is used in China, replace the chinese label
(accessory) .

9321 L—HHA
CLASS 1 LASER PRODUCT

1R~ m

/\ WARNING

This product is equivalent to a JIS / IEC Standard Class 1
laser product. It is essentially safe, but viewing of the laser
light through a lens or other optical viewing device is dan- A
gerous, so avoid doing so.




2. FDA

@ About Export to the United States
If this product is exported to the US as a component of a machine or
instrument, it is governed by the regulations for laser standards of the
FDA (Food and Drug Administration). Use a device which complies with
FDA standards.

The models which comply with FDA standards are as follows.

HL-T1001F
HL-T1005F
HL-T1010F

@ With the objective of preventing the occurrence of injuries to persons
using laser products before they happen, the FDA (Food and Drug
Administration) has stipulated the following standard.

Part 1040 (PERFORMANCE STANDARDS FOR LIGHT-EMITTING
PRODUCTYS)

@ In this standard, laser products are classified in accordance with the
degree of danger of the laser, and preventive safety measures have been
stipulated which should be executed for each class. (See the list of
required items for laser products.)

This product is classified under this standard as follows.

HL-T1 [JCJOJF Classification (FDA)

Class 2
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@ The following label is affixed to this product based on the FDA

standard.
(1) Aperture Label

AVOID EXPOSURE

LASER RADIATION 1S EMITTED ’
FROM THIS APERTURE

(2) Warning Label
(for the HL-T1001F)

TCAUT 1 ON ||

CLASS T LASER PRODUCT

LASER RADIATION

DO NOT STARE INTO BEAM
Maxioum output @ 0. 200 Nave length © 650m
Pulse duration - Bus Laser mediun “AlGalnP

(For the HL-T1005F, HL—TlOlQF)
I CAUT 1 ON

LASER RADIATION

DO NOT STARE INTO BEAM
Waximum output @ 0. 3500 Rave length © 650m
Pulse duration = Bus Laser medium “AlGalnP

CLASS T LASER PRODUCT

(3) Protective Housing Label

(4) Certification and Identification Label

CAUTION

Laser radiation when open.
DO NOT STARE INTO BEAM.

Complies with 21 CFR 1040.10 and 1040. 11
Panasonic Electric Works SUNX Co., Ltd.
2431-1, Ushiyamacho, Kasugai shi, Aichiken 486-0901 Japan
MANUFACTURED :

<Label Position>
HL-T1001F, HL-T1005F

34N1Y¥3dV STHL Woyd g
‘U}MIH} SI NOILYIQYY ¥3SY1

34NS0dX3 AI0AV

LASER RADIATION

D0 NOT STARE BEAN
Taxinn odt 0B

Pl drtio - B3

el
st efin el
CLASS Il LASER PRODUCT

T

(Note 1): The label shown above is for
the HL-T1001F.

HL-T1010F

CAUT ION

0 USER RDIATION
00 NOT STARE INTO BEAU
n o)
m w A
ﬂ CLASS T LASER PRODUCT
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@ Laser Beam Attenuator
In case there may be a hazard that the eye can be exposed to the laser
beam while working, fit the laser beam attenuator, provided as accessory,
on the aperture of laser radiation.

@ Laser Beam Indicator
While the laser beam is being emitted, a green LED on the sensor head
lights up.
This LED can be checked even through the laser protective glass.

12



@ Table of FDA Requirements for Laser Products

Requirements Class
| lla Il lMa | b | IV

Performance (all laser products)

Protective housing [1040.10 (f) (1)] R | 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)] N/A R R R R R

Viewing optics [1040.10 (f) (8)] R R R R R R

Scanning safeguard [1040.10 (f) (9)] R R R R R R
Performance (laser systems)

Remote control connector [1040.10 (f) (3)] N/A | N/A | N/A [ N/A R R

Key control [1040.10 (f) (4)] N/A | NJA | NIA | NIA | R R

Emission indicator [1040.10 (f) (5)] N/A | NJA | R R | R® | R"

Beam attenuator [1040.10 (f) (6)] N/A | N/A R R R R

Reset [1040.10 (f) (10)] N/A | NJA | NJA | NJA | NIA | R®
Performance (specific-purpose products)

Medical [1040.11 (a)] S S S s | s* | s

Surveying, leveling, alignment [1040.11 (b)] S S S S NP NP

Demonstration [1040.11 (c)] S S S S st | st
Labeling (all laser products)

Certification & identification [1010.2, .3] R R R R R R

Protective housing [1040.10 (g) (6), (7)] DP | RR | R® RR| R | R

Aperture [1040.10 (g) (4)] NA | NNA | R R R R

Class warning [1040.10 (g) (1), (2), (3)] NA | R | R R® | R®” | R®
Information (all laser products)

User information [1040.10 (h) (1)] R R R R R R

Product literature [1040.10 (h) (2) (i)] N/A R R R R R

Service information [1040.10 (h) (2) (ii)] R R R R R R

Legend

R - Required
N/A - Not applicable

S - Requirements : Same as for other products of that Class. Also see
footnotes.

NP - Not permitted

D - Depends on level of interior radiation

13
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Footnotes

Based on highest level accessible during operation.

Required wherever & whenever human access to laser radiation above Class
1 limits is not needed for product to perform its function.

Required for protective housing opened during operation or maintenance, if
human access thus gained is not always necessary when housing is open.
Interlock requirements vary according to Class of internal radiation.

Wording depends on level & wavelength of laser radiation within protective
housing.

Warning statement label.

CAUTION logotype.

Requires means to measure level of laser radiation intended to irradiate the
body.

CAUTION if 2.5 mW cm-2 or less, DANGER if greater than 2.5 mW cm-2.
Delay required between indication & emission.

Variance required for Classllb orlVdemonstration laser products and light
shows.

DANGER logotype.
Required after August 20, 1986.

@Export to foreign countries other than the US and use.

In the case of export to areas other than the US or use in those areas, replace
the label on the model that complies to the FDA standards, the HL-T1 CJOOF,
with the supplied label.

Accompanying Label

9521 L—HHE

CLASS 1 LASER PRODUCT

i

a0

1B 6,43
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Handling Precautions

/\ WARNING

@ Never use this product as a sensing device for personnel protection.

@®In case of using sensing devices for personnel protection, use products
which meet laws and standards, such as OSHA, ANSI or |IEC etc., for per-
sonnel protection applicable in each region or country.

Connection

+ This product is made to satisfy the specifications when the sensor head is
combined with the controller. In any other combination, not only may it not
satisfy the specifications, but could be the cause of breakdown, so by all
means, use it so that there is a combination of the sensor head and
controller.

+ Installation of the sensor head and controller, and their removal, must
always be performed with the controller's power turned off.

- If the cables are pulled, it could cause the wires in the cable to become
disconnected, so exercise caution.

Power Supply

+ Use this product 10min. after the power is supplied. Immediately on supply
of power, the electrical circuit has yet to stabilize, which may cause
variation in measured values.

« After turning on the power, there is a muting period of approximately 5 sec.,
S0 exercise caution.

- Take care that the wrong wiring may damage the sensor.

- Verify that the supply voltage variation is within the rating.

« If power is supplied from a commercial switching regulator, ensure that the
frame ground (F.G.) terminal of the power supply is connected to an actual
ground.

+ Make sure to use an isolation transformer for the DC power supply. If an
auto-transformer (single winding transformer) is used, this product or the power supply
may get damaged.

+ In case a surge is generated in the used power supply, connect a surge
absorber to the supply and absorb the surge.

erlng

Do not run the wires together with high-voltage lines or power lines or put
them in the same raceway. This can cause malfunction due to induction.

- Make sure to carry out the wiring in the power supply off condition.

+ The linear output is not equipped with a protective circuit against short
circuits. Do not connect the power supply or capacity load directly.

+ When using the calculation unit, connect the mutual controller's linear GND.

+ Be careful not to apply static electricity to the connector during wiring.
Doing so could cause breakdown.

15



- Extend the cable between the sensor head and the controller using the exclusive
cable, and keep the total length to within 10 meters. Be sure to use the exclusive
extension cable (HL-T1CCJ[]) to extend the cable from the sensor head. Use
the same type of shielded cable for wiring from the controller.

Enwronment
+ Avoid dust, dirt, and steam.

- Take care that the sensor does not come in direct contact with water, olil,
grease, or organic solvents, such as, thinner, etc.

- In case noise generating equipment (switching regulator, inverter motor,
etc.) is used in the vicinity of this product, connect the frame ground (F.G.)
terminal of the equipment to an actual ground.

- Do not allow any water, oil, fingerprints, etc., which may refract light, or
dust, dirt, etc., which may block light, to stick to the emitting/receiving
surfaces of the sensor head. In case they are present, wipe them with a
clean, soft cloth or lens paper.

+ Prevent sunlight or light of the same wavelength or other interfering light
from shining on the sensor head's light receiver. In cases where particular
accuracy is required, install a shade plate, etc. so that the interference
light will not strike the sensor head.

- If the regular reflection light from the workpiece is strong, such as in the
case of a glass or mirror-surface item, the reflection light may disallow
proper detection. In such a case, adjust the mounting angle so that the
reflection light does not enter the emitter or receiver.

+ When the sensor is mounted, stress should not be applied to the sensor
cable joint and the connector part.

+ This sensor is suitable for indoor use only.

+ Avoid use at places subject to intense vibrations or shock.

Interchangeability
+ The sensor head and controller are interchangeable. It is also possible to
replace only the sensor head.

Mutual Interference
-+ Mutual interference can be prevented during use by using the sensor head
and controller with a calculation unit (HL-AC1-CL) connected between
them.

Dlsplay Values
+ This product outputs the judgment of the laser light analog quantity. Since
there is variation in the light intensity between the center and the edges of
the detection area, and emitter side and the receptor side, the "display
value" does not equal “the actual dimensions”, so caution is necessary.
Use the displayed dimensional value as a criterion.

Other
- Absolutely do not attempt to disassemble this product.

16



Checking the Package Contents

Before using this product, check if the following items have been included in
the package.

Sensor Head

B Body: Emitter, receiver 1 pc. each
B Sensor head-controller connection cable 1 pc.
B Sensor head mounting bracket set 2 sets

(Sensor head mounting brackets: 1 pc., M3 screws: 2 pcs., Nut: 1 pc.)

M Light beam alignment stickers 2 pcs.
M Label set (HL-T1 OO F only) 1 set
B Chinese laser class label set 1 set
M Instruction Manual 1 pc.
BHL-T1 series CD-ROM 1 pc.

Controller (optional)

Hl Controller Unit 1 pc.

Calculation Unit (optional)

M Calculation Unit 1 pc.

17



About Markings

B Meanings of Symbols

Shows an item that it would convenient to know.
powT
Shows an item about which caution is necessary
during operation.
Reference)) Shows the item number of related contents in the
manual.

List of controller LED display characters

A b ¢c d E F G h I J

18
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When this happens...

e When desiring to set the judgment output threshold value directly.
Reference)) “3.6.1 Direct threshold value input’

e When desiring to teach workpiece positioning.
Reference® ‘3.6.3 Teaching positioning’

e When desiring to teach judgment of workpieces for which the dimensions
are unknown.

Reference)) ‘3.6.4 2-point teaching’

e When desiring to teach judgment of workpieces with an uneven or warped
surface or workpieces in motion.

Reference)) “3.6.5 Automatic teaching’

e When desiring to set the standard light reception intensity.
Reference)y ‘3.5.4 Setting the standard laser beam reception intensity’

e When desiring to change the digital display value freely.
Reference® ‘3.8.1 Auto scaling function®, "3.8.2 Scaling function’

o When desiring to change the response speed or raise the resolution.
Reference)) “3.8.3 Average sampling rate’

e When desiring to change the positioning accuracy during operation and
during reset.

Reference)) ‘3.8.4 Hysteresis width setting’

e When desiring to hold the value measured during measuring.
Reference)) ‘3.8.5 Hold’

e When desiring to use the off delay timer
Reference)® ‘3.8.6 Timer’

o When desiring to connect and calculate using 2 sensor heads.
Reference® ‘3.8.7 Adjacent sensor calculation’

o When desiring to return to the factory settings.
Reference)) “3.8.8 Setting initialization’
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When desiring to change the output current and voltage range.
Referenced® ‘3.8.9 Monitor focus function’

When desiring to detect minute changes.
Reference)y “3.8.10 Differential function’

When desiring to reverse the display direction.
Reference)) “3.8.11 Display reverse function’

When desiring to reduce controller current consumption, even if by only a
little.

Reference)) “3.8.12 ECO display function’

When desiring to stop the laser diode.
Reference® ‘2.3.2 Inputs’ (Laser OFF when LD-OFF is input)

When desiring to change the number of columns in the digital display.
Reference)) “3.8.13 Display digits limitation’

When desiring to make settings freely when measurements cannot be
made.

Reference)) ‘3.8.14 Non-measuring time setting’

When desiring to carry out zero reset each time a workpiece is measured.
Reference)) ‘3.5.3 Zero reset / Cancellation’

‘3.8.15 Zero reset memory function’

When desiring to set the receptor sensitivity freely.
Reference)) ‘3.8.16 Gain switching’
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CHAPTER 1

FOR PERSONS WHO WANT TO USE THE
PRODUCT RIGHT AWAY

Explains connections, wiring and the settings that are necessary for
those who want to use the product right away.
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For Persons Who Want To Use The Product Right Away ........................ 24
Connecting The Sensor Head And Controller .................cccooceiiinnieennne. 25
Laser Beam Alignment.............ocoooiiiiiiiiniii e 27
Setting Auto Scaling..........cooociiiiiiiiii e 28
Setting The Standard Laser Beam Reception Intensity ......................... 30
Setting The Linear Output ..o 31
Setting The Judgment Qutput...............oooiiiiiiiii e 33
Starting Measurement .................cooceiiiiiic i 35
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1

.1 For Persons Who Want To Use The

Product Right Away

CHAPTER 1

For persons who want to use this product right away, carry out settings by the
procedure shown below.

1.2 Connecting The Sensor Head And Controller
1.3 Laser Beam Alignment

1.4 Setting Auto Scaling

1.5 Setting The Standard Laser Reception Intensity
1.6 Setting The Linear Output

1.7 Setting The Judgment Output

1.8 Starting Measurement

After adjusting the light beam, be sure to perform the auto scaling setting
before carrying out the other settings.

If the auto scaling function is set, all the settings return to the default
values set at the time of factory shipment, so exercise caution.
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1.2 Connecting The Sensor Head And Controller

Connect the sensor head and controller by the following procedure, connect the
power supply, then turn it on.

(1) Connection cable and controller
Insert the controller connection connector on the connection cable with the
controller's input cable connector, inserting it until the ring on the outside of the
connector locks.

-
14
L
-
o
<
I
o

] =

Sensor head to controller connection cable connector
{controller connection connector)

Contraller input cable connector

(2) Connection cable and sensor head
Insert the connection cable's sensor head connection connectors in the emitter
/ receiver connectors until their claws lock in the grooves of the emitter /
receiver connectors.
Connect the emitter side to the connector with a gray cable and connect the
receiver side to the connector with a black cable.

(| =

Emitter / Receiver connector

Sensor head to contraller connection cable connector
(sensor head connection connector)

(3) The antistatic cover has been fitted on the connection cable.
After connecting the sensor head and connection cable, be sure to cover the

o

connector with the anti-static cover.

—rc=(_|s
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CHAPTER 1

(4) Connect the power supply to the controller, then turn on the power.

soooo0an g
ssss —

Brown (+V)

Blue (0V) +

White (HIGH judgment output) Y J ud gment _J_ E%'iﬁ‘éﬁ_;
Green (PASS judgment output) }oulputs are

Gray (LOW judgment output) output.

Black (Linear output) T—

Shield (Linear GND) ts are out-

Pink (LD-OFF input) Eﬂt

Pink / Violet (Zero reset input)

Violet (Timing input)

Red (Reset input)

(5) When the power is turned on, the following screen is displayed in the controller.

ZER0 ENABLE
Hg" IDON® O m

In some cases, the version will be changed.

The controller's format is displayed in the top row and the number of channels is

displayed after that.

The software version is displayed on the bottom row. Operation switches to
normal operation after this information is displayed for 3 seconds.

|

ZER0 ENABLE
Hg" DONOD O OJ

This example shows the display in the case
that the mode select switch is in the RUN
position.

The numbers shown in the display are
display examples.
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1.3 Laser Beam Alighment

Align the laser beam.

1)

@)

Install the emitter and
receiver.

The laser beam has
directivity, so be careful
of the installation
direction of the emitter
and receiver.

Affix the laser beam alignment
sticker supplied to the front of
the receiver and adjust the
emitter and receiver so that the
emitted beam strikes the center
of the cross marks.

After adjustment, be sure to
remove the sticker.

Installation

CHAPTER 1

Receiver

$

Laser beam alignment sticker

If the regular reflection light from the workpiece is strong, such as in

» the case of a glass or mirror-surface item, the reflection light may

disallow proper detection. In such a case, adjust the mounting angle
so that the reflection light does not enter the emitter or receiver.

27



CHAPTER 1

1.4 Setting Auto Scaling

Select whether the measurement results will be displayed in the main digital
display in mm units or in % units, and whether the intensity of laser beam
received or the intensity of laser beam interrupted is displayed.

m Setting example of each sensor head

) Intensity of laser| Auto Operation
Sﬁ::gr 3?;,[6: tion beam received /| scaling ) ) Linear
interrupted display setting | Output operation | Display output
When full laser
Intensity of laser beam is received Smm 4V
. . 5-L
beam received display When full laser 0 4V
HL-T1005A 5mm beam is interrupted mm
HL-T1005F When full laser
. . ) 0omm -4V
Intensity of laser beam 5-d beam is received
interrupted display When _fu[l laser 5mm +4V
beam is interrupted
When full laser
Intensity of laser beam is received 10mm +4V
. . 10-L
beam received display When full laser omm 4V
HL-T1010A 10mm beam is interrupted
HL-T1010F When full laser
. h ) omm -4V
Intensity of laser beam 10-d beam is received
interrupted display When _fu[l laser 10mm +4V
beam is interrupted
When full laser o
Intensity of laser beam is received 100% +4v
. . 100-L
beam received display When full laser 0% 4V
HL-T1001A | o0 beam is interrupted °
HL-T1001F When full laser
. . . 0% -4V
Intensity of laser beam beam is received
. . 100-d
interrupted display When full laser 100% +4V
beam is interrupted °

Note:  The linear output is an example of the default in the case of voltage output.

Sensor head (emitter) Laser beam received width ~ Sensor head (receiver)

Ly

Sensing object Laser beam interrupted width

e |f you desire to measure the width of laser beam receivede select —L.

e |f you desire to measure the width of laser beam interruptede select —d.
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m Setting Method

(1)

Set the Mode Select switch on ‘FUN’.

Display ‘ Riit a5 ’ using the LEFT / RIGHT key

(a’m).

Select the contents using the
UP/DOWN key (dh/W) .

C_OJ

RUN

THR FUN

1

30mm lase

rinterrupted display.

30mm lase

r received display.

10mm lase

rinterrupted display

]

10mm lase

r received display.

Smm laser

interrupted display

Smm laser

received display.

100% laser interrupted display.

Lol = (= [ = il =

100% laser received display

HCICILACIEICICD
1

Fix the selecting using the
ENTkey ().

The display in the illustration
is a setting example.

Set the mode select switch in the ‘RUN’ position,

then return to the measurement state.

]
[N

completed when the

. The auto scaling setting
is
ENT key is pressed

€

Setting ended

RUN

THR FUN

When auto scaling is set, all the settings are automatically returned to
the default values set at the factory, so exercise caution.
The standard light reception amount is also canceled, so be sure to reset it.

29

CHAPTER 1



1.5 Setting The Standard Laser Beam Reception
Intensity

With the sensor head installed, set the laser reception intensity as the standard
laser beam reception intensity.

CHAPTER 1

m Setting method

(1) Set the mode select switch in the ‘RUN’ position.

(2) Set the state where full the laser beam received. RUN THR FUN

(3) Press the DOWN key for 3 seconds or more.

Sensor head (emitter)

Sensor head (receiver)

(4) If the setting was done correctly, it will be near the value set by the auto
scaling setting.
Example; If 100-L was set, it will be near 100.00.
If 100-d was set, it will be near 0.00.
If the value is not near the set value, it is not set correctly.
Adjust the laser beam again.

Be sure to perform the standard laser reception intensity setting after
SEEEY the power has been switched on for 10 minutes or more and the
display values have stabilized.

At a time when you are not setting the standard laser reception intensity,

the value in the main digital display will not be a value near the full scale

— (F.S.) value, even if the light beam is striking the receiver normally. It will
POINT e g value that is smaller than the full scale (F.S.) value.
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1.6 Setting The Linear Output

Set the linear output in the setting at the time of factory shipment.

In the factory settings and after initializing the settings, the linear output is as

shown below.
When shipped from the factory, voltage output is set.

Selection of current output or voltage output is accomplished by the current /

voltage select switch on the bottom of the controller.

Linear output default setting

Operation after setting the standard
laser reception volume

Voltage output

Intensity of laser
beam received
display

Full laser beam
received: +4V

Full laser beam
interrupted: -4V

Intensity of laser
beam interrupted
display

Full laser beam
received: -4V

Full laser beam
interrupted: +4V

Current output 4 to 20mA

Intensity of laser
beam received
display

Full laser beam
received: 20mA
Full laser beam
interrupted: 4mA

Intensity of laser
beam interrupted
display

Full laser beam
received: 4mA
Full laser beam
interrupted: 20mA

e |f you desire to set the voltage output to 1 to 5V or 0 to 5V instead of 4V, set it

Current f voltage select switch

using the monitor focus function.

m Setting Method

Example in the case of setting a linear output of 0 to 5V.

(1)

Set the mode select switch in the ‘FUN’ position.

Voltage output

|

Current output

RUN THR FUN
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CHAPTER 1

(2) Display‘ SPect ’using the LEFT / RIGHT 0
SPch
key a’m) . ' oS E

[ o oy ]

(3) Change ‘ ¢LaSE ’to * SEt ’ using the UP / DOWN (/W) keys,
then press the ENT () key.

(4) Display‘ FaclS ’usingthe LEFT/RIGHT key (@/ W) .
(5) Set the linear output by the following procedure.
Monitor focus
Focd ) ;
A De
Select voltage output using
[ | the ENT key.

R Su ‘ ' Set the focus value of the 1st point on
LLT 5V at 100% using the UP / DOWN /
AL . . LEFT / RIGHT keys. (Note)

. Move to the monitor focus setting for
the 2nd point using the ENT key.

b

. . Set the focus value of the 2nd point on
0V at 0% using the UP / DOWN / LEFT /

w

]

o . . RIGHT keys.

. End the monitor focus setting using
the ENT key.

£aca

[n]
L

Focl
o
MNote: The display example shows the case where
100-L is selected in auto scaling.

For example, when 5-L is selected in auto
scaling, 100.00 becomes 5.000.

|Setting completed.‘

(6) Set the mode select switch to the ‘RUN’
position and return to the measuring state.

RUN THR FUN
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1.7 Setting The Judgment Output

Set the threshold values for the HIGH and LOW judgment output.
The main digital display shows the measurement values and the sub-digital
display value shows the threshold value.

m Setting method

(1) Set the mode select switch in the “THR’ position.

RUN THR FUN

(2) Select the threshold value for the direct input

setting method using the threshold select H || |:|| L

switch.
The selected threshold value is set.

(3) Pressing the UP / DOWN / RIGHT / LEFT key causes the set column to
blink.

“'G“ LDON CJ -

Press the UP / DOWN / LEFT /
RIGHT key

ZERO
HIGH
O LDONCD
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(4)

Pressing the RIGHT / LEFT key shifts the column up or down and
pressing the UP / DOWN key raises or lowers the numerical value and

sets it.
gg;sc’s';‘tm” Shift the
Elhie. column up.

Raises the
numerical value

BIEER « PREER =

Lowers the
numerical value

When setting of the value is complete,

press the ‘ENT’ key () to enter the
value.

All the digits of the sub-digital display
will blink 2 times, then the numerical
value will be saved in memory.

Shift the
column down.

ZERQ ENABLE
"g* IDONCI = OJ

After blinking 2
times, the display
will remain on.

ZERO ENABLE
ngH IDONCD m O

Setting completed.

Reverse the setting of the threshold value select switch between H and L,
then set the other threshold value in the same way.

Set the mode select switch in the ‘RUN’ position E

and return to the measuring state.

RUN THR FUN
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1.8 Starting Measurement

Start measurement.

The measurement value is displayed in the main-digital display.

The judgment result is shown by the HIGH / PASS / LOW judgment output
indicator and is output on the judgment output line.

Current / voltage output is also output corresponding to the measurement value in
the linear output.

m Setting method
(1) Set the mode select switch in the ‘RUN’

RUN THR FUN

(2) Start measurement.

ZERO ENABLE
Hg” DONOD O OJ
-

PASS - -
s I R W B
LoW .. U0

The measurement value is displayed in the main-digital display.

The display content of the sub-digital display indicates the threshold value,
voltage value, current value, laser reception intensity or resolution, whichever
has been selected.

O The numerical values in the illustration are display examples.
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CHAPTER 2
BEFORE USE

Explains the preparations necessary before turning on the power, such
as giving an outline of the product and installing, connecting and
wiring it, etc., and explains the settings to be made when the power is
first turned on.

2.1 Laser Collimated SENSOr..............cccociiiieiiii e 38
2.1.1 Outline of the HL-T1 Series........cccceeeieiiiiiiei e 38
2.1.2 SeNSOIrNEAA ... e e 39
P2 IR T ©70 )11 i (o] 1= SO R SRPR 39
2.1.4  Calculation UNit........ccuviiiirii e 39

2.2 Parts DesCription ............cccciiiiiiiii i 40
P22 S T=Y o T-To] g o =Y Vo [PPSR 40
2.2.2  Controller (OPtIONAL) ........eeerueeiiieeiee et 41
2.2.3 Calculation unit (OPtioNal) .......c.eeerueriiieeiee e 42
2.2.4 Controller CH NO. ......uuiiiieiieeeee e e 42

2.3 External Inputs and OUtpULS .............coceiiiiiiiiiiii e 43
2.3.1 INPUt/ OUIPUL TINES ....eeviiiieie e e 43
2.3.2  INPULS .t 44
2.3.3  OUIPULS .t 46

2.4 Input/ Output Circuit Diagrams...........c..occeeiiiiiiiiiiii e 48
2.4.1 NPN output type (HL=ACT) ..ottt 48
2.4.2 PNP output type (HL=ACTP) ......cociiiiieie e 49

2.5 Mounting Method.............coooiiiiiii e 50
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2.6 CONNECHIONS ... e s 53
2.6.1 Connection cable t0 CONIOIIEr .........ccoviiiiiiiieei e 53
2.6.2 Connection cable to sensorhead .........ccceeeveeiiiiiiiiiie e 53
2.6.3 Cable eXIENSION ... ... e 54
2.6.4 Controller to calculation unit ..........ccooeriiieiiieeeee e 55

2.7 Laser Beam Alignment............c.ccoiiiiiiiiiiiiii e 56

2.8 Setting Auto SCaling...........ccoceiiiiiiiiii 57

2.9 Setting the Standard Laser Beam Reception Intensity........................... 60
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2.1 Laser Collimated Sensor
2.1.1 Outline of the HL-T1 series

The HL-T1 series is a high precision, sophisticated laser collimated sensor, which,
by irradiating the detected object with collimated laser beam, can measure
positioning or width with high precision. It is used as a combination of a sensor
head and controller.

Model No. Description
HL-T1001A Sensor head: Sensing width @ 1Tmm (Note)
HL-T1005A Sensor head: Sensing width 5mm
HL-T1010A Sensor head: Sensing width 10mm
HL-T1001F FDA compatible sensor head: Sensing width @ 1mm (Note)
HL-T1005F FDA compatible sensor head: Sensing width 5mm
HL-T1010F FDA compatible sensor head: Sensing width 10mm

CHAPTER 2

HL-AC1 Controller: NPN output

HL-AC1P Controller: PNP output

HL-AC1-CL Calculation unit

HL-T1SV1 Side view attachment: Exclusively for the HL-T1001¢ / HL-T-1005¢
HL-T1SV2 Side view attachment: Exclusively for the HL-T1010¢
CN-HLT1-1 Sensor head to controller connection cable: 1.5m

HL-T1CCJ4 Extension cable: 4m

HL-T1CCJ8 Extension cable: 8m

MS-HLT1-1 Sensor head mounting bracket for the HL-T1001¢ / HL-T1005¢
MS-LA3-1 Sensor head mounting bracket for the HL-T1010e

MS-HLAC1-1 | Controller mounting bracket

Note: In the case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size
is @ 1to @ 2.5mm.
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2.1.2 Sensor head

A laser beam shines from the emitter as collimated light and changes in the beam
due to the sensing object are picked up by the receiver, then the resultant values
are converted to electric signals and sent to the controller.

Depending on the sensing width, there are 3 models. Also, through installation of
an optional side view attachment (HL-T1SVO ), the direction in which the laser
beam shines can be changed. Use the FDA compatible model HL-T1IO O O F for
exports to the US.

2.1.3 Controller

The controller receives signals from the sensor head, displays those values and
outputs them to external devices.

It also performs hold and timing control, etc. and 2 connected units can perform
calculations.

2.1.4 Calculation unit

This unit is necessary when 2 controllers are connected together.
A-B and A+B calculations can be performed by connecting 2 units together.
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2.2 Parts Description

2.2.1 Sensor head

Emitting indicator

Receiver side sensor
head connection
connector

Cable color: Black

(Green)
Lights up when emitting — p
laser beam. Emitting portion
Emitter Emittier side
sensor head
connection
=y |connector
Receiving portion
R (Optical filter)
eceiver side
sensor head /
connection ,r¢ ’
connector &ﬁ|
Receiver
Side view attachment
Installation
SCrew
0
E ) Emitter, receiver unit
Emitter side sensor Sensor head to controller connection cable (1.5m)
head connection
connector -
Cable color: Gray Controller connection connect0r|
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2.2.2 Controller (optional)

Display unit

QCutput cable

Connector
( cover opens?|
\_and closes

Input cable
(with connector)

Main-digital display (Red),
measurement value,

|zero reset indicator (Green)| |function display, etc.
[Laser emitting indicator (Green}l Enable indicator
Judgment output (Green)‘ |L\EFT key‘ JF"GHT key|
indicators k- — F—
HIGH (Orange) AN \ ! up m)
PASS (Green) ~{] B 7880 ENABLE -
LOW (Yellow) HL-
DOWN
‘s
H L
'l —THR _—
A made n JAPAN LA Ful ) —5
L

L L i — LY
VA [
[Threshold value select switch| /  [ENT key|

Sub-digital display (Yellow), threshold value, voltage / |Mode select swilch| |DOWN I-f.ey|
current value, laser reception intensity, reseption, etc.

The current output / voltage output select switch is located on the
bottom of the controller.

Current / voltage select switch

Voltage output

Current output
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2.2.3 Calculation unit (optional)

|Connection indicator (Orange)|

Lights up when connected
to a controller

( = ] )
—
—

o

2.2.4 Controller CH No.

If 2 controllers are connected using the calculation unit, 1CH comes to the
top side and 2CH comes to the bottom side when the normal display
direction is used.

i

9

= Caluculation unit
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2.3 External Inputs and Outputs

2.3.1 Input/ output lines

External input and output lines are assigned to the following functions.

Brown (+V)

Blue (OV)

White (HIGH judgment output)
Green (PASS judgment output)
Gray (LOW judgment output)
Brack (Linear output)

Shield (Linear GND)

Pink (LD-OFF input)

Pink / Violet (Zero reset input)
Violet (Timing input)

Red (Reset input)

The linear output is switched by the current / voltage select switch on the
bottom of the controller.

Current / voltage select switch

Voltage output

Current output

Notes:1)

2)

When high resolution is particularly necessary, use a stabilized power
supply that is separate from any other power system.

If wiring is done incorrectly, it could cause damage, so carry out wiring
correctly.

[Particularly in the case of the linear output (Black), do not bring it in contact
with any other wire. In case not using the linear output, insulate cable core
and shield cable each to prevent contacting of them.]

Use the 0V (Blue) for the power supply and use the linear GND (shielded
cable's outside sheath) together with the linear output (Black) for the linear
output. Even if the linear output is not used, use the linear GND connected
to OV.
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2.3.2 Inputs
(1) +V

This is the power supply. Connect a 12 to 24V DC power supply.

(2) ov
This is the OV power supply.

(3) LD-OFF Input

When this input goes ON, laser lighting (emission) stops. At such a time,
‘LdofFF ’is displayed in the sub-digital display. At this time, the linear output,
digital display, judgment output and judgment output display are output in
accordance with the setting when measurements is not being performed.

CHAPTER 2

(4) Zero reset input

This input specifies execution or canceling of zero reset.
The following settings are performed when this input.

When the input pulse ON time Operation
0.2t0 0.8 sec. Zero reset is executed.
1 sec. or more Zero reset is canceled.

When this input goes OFF, zero reset is executed or canceled.

(5) Timing input

This is used in timing control when the hold function is enabled.
While this input is ON, sampling is performed, and it is used to hold the
measurement value at the rise time when the input changes from OFF to ON.
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(6) Reset input

This is an input which resets each output.
When this input goes ON, internal calculation is interrupted and fixed values
are output for the judgment output and linear output.
By selecting settings when measuring is not being performed, the following
type of outputs is performed.

Setting when measuring is not being performed ‘;
CLAMP KEEP E
Judgment output . All QFF . &
Linear output \IZI(SS at maximum output Eeeflgr:t the value just 5
Main-digital display S mpmamnm
Sub-digital display rSSEL"’ rSSEE"’

Maximum output value

Voltage output: approx. 5.5V Current output: approx. 23mA

It is set on KEEP at the time of factory shipment.

When reset is input, the averaging calculation is cleared, so the
O response of the judgment output may be delayed longer than normally
= immediately after the reset input is cleared.
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2.3.3 Outputs

(1) Judgment output

There are 3 types of judgment output, HIGH / PASS / LOW.
The timing and time chart for each respective output are shown in the table
below and in the graph on the next page.

e Threshold value
This is the value that becomes the boundary for the HIGH / PASS / LOW
outputs.
There are two threshold values, the ‘HIGH threshold value’ and the ‘LOW
threshold value’. The threshold value has ‘Hysteresis’.

e Hysteresis (Hysteresis width)
This is said to be the difference between the operation and reset
measurement values.
If the hysteresis is too small, chattering could occur, or conversely, if the
hysteresis is too great, resetting may become difficult.

Timing for switching the judgment output

Measurement Value Judgment Output
When it becomes more than the HIGH PASS _ HIGH
threshold value.
When it becomes less than (‘the HIGH
threshold value’ — ‘the hysteresis width’). HIGH — PASS
When it becomes less than the LOW PASS . LOW
threshold value.
When it becomes more than (‘the LOW
threshold value’ + ‘the hysteresis width’). LOW ~ PASS
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Relationship between the measurement value and judgment output

Measurement value

Judgment output

Hysteresis
HIGH threshold '
value N
Measurement ki
value
p: A

T
'
LOW threshold

ON

HIGH output
OFF

ON

PASS output
OFF

ON

LOW output

OFF —

@ Operating point
OReset point

(2) Linear output

Using the current / voltage select switch, the output can be switched between
current output and voltage output.
Current output Guaranteed range: 4 to 20mA (default value: 4 to 20mA)
Voltage output Guaranteed range: -5 to +5V (default value: -4 to +4V)
If the monitor focus function is used, the output scale can be changed.
The maximum value during current output is 23mA and the maximum value
during voltage output is +5.5V.

(3) Linear GND

This is the GND used for linear output.

This GND should be connected separately (isolated) from the normal GND
(ov).

In order to guarantee the resolution during linear output, be sure to connect
this ground.
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2.4 Input/ Output Circuit Diagrams

2.4.1 NPN output type (HL-AC1)

Color code
— - | (Brown) +V
D [ (White) HIGH
Ti judgment output Toad
S0mA max
N ﬁ Te 2o I[Greenh PASS judgment output E@ +| 12to24V DC
14 - e SOmA max. -T *10%
Lll_J ‘ Ta {Gray ) LOW judgment output
: 50mA max.
% )\ 'Kl e l@ﬂue?@wv o) 1
5 | Pink) LD-OFF i
(&) " AW o( nk) LD- input }
: |
= (Violet) Timing input
; — A "y s el adn storedl +
o
=
AW O{Pll'lk / Vidlet) Zero reset inpu i
" ,L_med;ﬁeset.@no_ut.
D K Current output
I ﬂm mA (Brack) Linear output
b 1
_—D_N_th output Load| Current output: 3002 or less
| 1o0@ 14396 P | (Shield) Linear GND [Load| \Voltage output: 10k R orless
Internal circuit =—¢— Usears' arcuit
*1
Non-voltage contact or NPN open- Signal D+1: Reverse supply polarity protection diode.
collector transistor Zpn, Zpa, Zps: Surge absorption zener diode.

- | -

Tw, Tr2, Trs: NPN output transistors

o >|

-

Low (0 to 1.5V) : Effective
High (+V or open) : Ineffective
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2.4.2 PNP output type (HL-AC1P)

E_)gor code
o = | (Brown) +V
KIT" B [ 50mA max.
[ | (White) HIGH judgment output
KT" & 7o I( O HC T o | P
(Green) PASS judgment output —L iy = [0
K T % Znz OAMR, | °
L
(Gray ) LOW
quf judgment output
7 (Blue) GND (0V)
_»5 M & (Pink) LD-OFF input )
2 = [ (Volet) Timing input
g |
e T{Plnk / Vidlet) Zero reset mputé )
A J (Red) Resst input.
D H Gumrent output
—ﬂtu 20mA (Brack) Linear output

b 1
S loltage outpul Current output: 3002 or less
100Q 4 * ¥ I (Shield) Linear GND Voltage output: 10kQ or less

*1

Internal circuit =—o— Users' circuit

collector transistor

\ or

Non-voltage contact or PNP open-

Low (OV or open) : Effective
High [+V to (+V - 1.5V)]: Ineffective

Signal D+: Reverse supply polarity protection diode.
Zp1, Za, Zps: Surge absorption zener diode.
'>| T, Tr2, Trs: PNP output transistors
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2.5 Mounting Method
2.5.1 Sensor head

[Mounting the sensor head]
Mount the emitter and receiver.
+ The laser beam has directivity, so be careful of the mounting direction of the
emitter and receiver.

Installation
hole

Receiver _

f‘%’

Installation

CHAPTER 2

M3 {length: 20mm})
, screws with washers

M3 (length: 25mm)
screws with washers

Sensor head mounting brackets (accessories)

Sensor head mounting brackets (accessones)

Do not touch the emitter and receiver surfaces of the sensor head. If
fingerprints, etc. get on them, it will become impossible to measure

correctly. If you touch them by accident, stop the laser emission, then
use a soft lint-free cloth or lens cleaning paper to wipe off the
surface.
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[Mounting the side view attachment (HL-T1SV)]

+ The optional side view attachment (HL-T1SVL[I) can be mounted on one side
only, on either the emitter or the receiver, and used.

+ Use the M2 (length: 6mm) screws supplied with the side view attachment to
mount it, and the tightening torque should be 0.08N-m or less.

= Use equal tightening torques on both the left and right sides during

mounting. If the torque on one side is stronger than the other side, it
could cause the laser beam to be distorted.

- If the screws are tightened beyond the specified tightening torque,

there is danger that the part where the mounting holes are located
could be damaged. Please follow the standard torque specifications.
Also be sure to use the M2 screws with washers (length: 6mm)
supplied for mounting screws.

= When using the side view attachment, be sure to adjust the laser beam

axis after installing the attachment. Also be sure to perform the
standard light reception intensity setting after adjusting the sensor head
laser beam axis.
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2.5.2 Controller

[Mounting] [Dismantling]

(1) Fit the front of the hook on the 35mm  (3) Take hold of the controller and push it
width DIN rail. in the direction of its front end.

(2) Push the rear portion of the hook (4) Lift up the front end. The controller
down onto the 35mm width DIN rail. can then be removed.

CHAPTER 2

35mm width DIN rail
B ——

&)

- Do not attempt to reverse the order of steps (1) and (2). If mounting is
attempted in reverse order, it could result in reducing the mounting
strength of the mounting fitting.

- If the front end of the controller is lifted up without first pushing it in the
direction of the front end, the hook on the rear end could be broken,
S0 exercise caution.
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2.6 Connections

2.6.1 Connection cable to controller

(1) Insert the controller connection connector on the connection cable
with the controller's input cable connector, inserting it until the ring on
the outside of the connector locks.

(2) To disconnect the cable take hold of the ring on the outside of the
connection cable's connector and the controller's connector, and pull
them straight apart.

T |=[] =-»

Sensor head to contraller connection cable connector
(controller connection connector)

Contraller input cable connector

- If the ring on the outside of the connection cable's connector only is
pulled, there is danger of the wires in the controller's input cable being
disconnected, so exercise caution.

- Do not touch the terminals inside the connectors.

2.6.2 Connection cable to sensor head

(1) Insert the connection cable's sensor head connection connectors in
the emitter / receiver connectors until their claws lock in the grooves
of the emitter / receiver connectors. Connect the emitter side to the
connector with a gray cable and connect the receiver side to the
connector with a black cable.

(2) To disconnect the connectors, disengage the claws on the connection

cable's sensor head connection connectors from the grooves in the
emitter and receiver connectors and pull them straight apart.

=g [ -

Emitter / Receiver connector

Sensor head to contraller connection cable connector
(sensor head connection connector)

(3) The antistatic cover has been fitted on the connection cable.
After connecting the sensor head and connection cable, be sure to cover
the connector with the anti-static cover.

S= e o=l———

= Do not touch the terminals inside the connectors.
- Be careful not to cause static electricity to be discharged on the
connectors.
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2.6.3 Cable extension

Use the exclusive cables (optional), to extend the cables between the sensor
head and the controller.

A 4m type (HL-T1CCJ4) and an 8m type (HL-T1CCJ8) are available. Use the
extension cable by connecting it between the connection cable and the controller.

Avoid connecting two or more extension cables together and using
them.
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2.6.4 Controller to calculation unit

If the calculation unit is used, connect the calculation unit and the controller
together.

(1) Mount the controller on the 35mm width DIN rail. (See 2.5.2, ‘Controller’
concerning the mounting method.)

(2) Open the cover on the connector of the controller. Lift up on the connector
cover and slide it to open it.

(3) Fit the front end of the calculation unit (HL-AC1-CL) mounting fitting on the
35mm width DIN rail.

(4) Push the rear end of the calculation unit's mounting fitting down onto the
35mm width DIN rail.

(5) Slide the calculation unit along the DIN rail and insert the connection
connector of the calculation unit in the connection connector on the controller
until a clicking sound can be heard.

(6) Slide the other controller along the DIN rail until the calculation's connector
inserts into the controller's connector and there is a clicking sound.

[} ® 1 CH controller

Be sure to mount the parts on the DIN rail before connecting them
225 together.

=5 (ME-DIN-E) on both sides. Contact our sales office concerning the
end plates (ME-DIN-E).

. If the controllers move due to vibration, etc., mount end plates
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2.7 Laser Beam Alignment

When the emitter and receiver have been installed, be sure to align the laser
beam. Affix the laser beam alignment sticker supplied to the front of the receiver
and adjust the emitter and receiver so that the emitted beam strikes the center of
the cross marks. After alignment, be sure to remove the sticker.

Receiver
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Laser baam alignment sticker

If you desire to make further adjustments to maximize the laser beam setting,
adjust it to the position where the controller's display reaches the maximum.

If the HL-T10010 is installed with a 2 m distance, at first the laser beam

may not strike the laser beam adjustment sticker, and it may be difficult
@ to confirm the position of the laser beam.

At such a time, place a large sheet of paper, etc. on the back of the
receiver to enable confirmation of the beam. This will make the laser
beam alignment easier.

If the regular reflection light from the workpiece is strong, such as in
the case of a glass or mirror-surface item, the reflection light may
disallow proper detection. In such a case, adjust the mounting angle
so that the reflection light does not enter the emitter or receiver.
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2.8 Setting Auto Scaling

This determines whether readings will be displayed in the main digital display
in mm units or in % units, and whether the intensity of laser beam received by
the receiver, or the intensity of laser beam interrupted, will be displayed.

The default state set at the factory is display of % units and display of the
intensity of laser beam received by the receiver.

(1) Selecting the display
Select whether the laser beam reception intensity will be displayed in the
main digital display in % units or in mm units of the 5mm / 10mm / 30mm width,
as shown in the table of the next page.

(2) Selecting the amount of laser beam received / amount of laser beam
interrupted

Select whether the display and the linear output will operate with respect to
the intensity of laser beam received by the receiver or the intensity of laser
beam interrupted.

Sensor head (emitter) Laser beamn received width  Sensor head (receiver)

Sy

Laser beam interrupted width

If you desire to measure the width of laser beam received — Select - L.
If you desire to measure the width of laser beam interrupted — Select - d.

(3) Setting
Select the combination of display and intensity of laser beam received /
intensity of laser beam interrupted, then press the ENT key to fix the setting.

Example) In the case of the HL-T1005A with a measuring width of 5mm,
displaying the intensity of laser beam received by the receiver.

Sensor head (emitter) Sensor head (receiver)

Measuring width Smm, amount
of laser beam received displayed

Select 5-L and prass
the ENT key ().
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B Setting examples according to each sensor head

Intensity of Operation
laser beam
. received / .
Sensor Head | PEECHON | A ount of Auto scaling Output , Linear
width setting - Display
laser beam operation output
interrupted
display
When full
Intensity of laser beam 5mm +4V
laser beam 5.1 is received
received When full
display laser beam is omm -4V
HL-T1005A 5mm interrupted
HL-T1005F When full
Intensity of laser beam omm -4V
laser beam 5.4 is received
interrupted When full
display laser beam is 5mm +4V
interrupted
When full
Intensity of laser beam 10mm +4V
laser beam 10-L is received
received When full
display laser beam is Oomm -4V
HL-T1010A interrupted
HL-T1010F 10mm When full
Intensity of laser beam omm A
laser beam 10-d is received
interrupted When full
display laser beamis | 10mm +4V
interrupted
When full
Intensity of laser beam 100% +4V
laser beam is received
received 100-L When full
display laser beam is 0% -4V
HL-T1001A interrupted
HL-T1001F Z1mm When full
Intensity of laser beam 0% -4V
laser beam is received
interrupted 100-d When full
display laser beam is 100% +4V
interrupted
Note: The linear output shows an example of the default value in the case of voltage output.

If auto scaling is set, all the settings are automatically returned to the
default values set at the time of factory shipment, so exercise caution.

H Setting method

(1) Set the Mode Select switch in ‘FUN’ position.

C_OJ

RUN THR FUN
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(2) Display * Rt a5 ’using the LEFT/

RIGHT keys (@/ ) .

(3) Select the display contents
using the UP / DOWN

keys (h/ @) .

(4) Fix the selection using the ENT

key ().

Auto scale

AukabS

imr o
T L

30mm laser interrupted display.

30mm laser received display.

10mm laser interrupted display.

PR iy | RN XX

10mm laser received display.

Smm laser interrupted display.

Smm laser received display.

100% laser interrupted display.

Ll [ ][ =N ] = (il =

HE I IACIEICIED
L]

€L

100% laser received display.

ENT key . The auto scaling setting
is completed when the
ENT key is pressed.

[}

N

Setting ended

¥ The numerical values in the
illustration are setting examples.

default values set at the time of factory shipment, so exercise

. If auto scaling is set, all the settings are automatically returned to the
Please

caution.

Perform the settings for the auto scaling function first of all.
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2.9 Setting the Standard Laser Beam Reception
Intensity

When first installing the sensor head and aligning the laser beam, set the
standard laser beam reception intensity.

Also perform the standard laser beam reception intensity setting if the installation
position of the sensor head has been changed.

M Setting method

(1) Set the Mode Select switch in the "RUN" position.

(2) Set the full laser beam receiving state. RUN THR FUN

CHAPTER 2

(3) Press the DOWN key (W) for 3 seconds or more.

Sensor head (emitter) Sensor head (receiver)

key (@) !
(4) If the setting was done correctly, it will be near the value set by the auto
scaling setting.
Example; If 100-L was set, it will be near 100.00.
If 100-d was set, it will be near 0.00.
If the value is not near the set value, it is not set correctly.
Align the light beam again.

If auto scaling is set after the standard laser beam reception intensity is

Perform this setting after the auto scaling setting is completed.
set, the standard laser beam reception intensity setting will be canceled.

after the power has been switched on for 10 minutes or more and the

Be sure to perform the standard laser beam reception intensity setting
Please
display values have stabilized.

At a time when you are not setting the standard laser beam reception
intensity, the value in the main-digital display will not be a value near the
L full scale (F.S.) value, even if the laser beam is striking the receiver
point  normally.
It will be a value that is smaller than the full scale (F.S.) value.




CHAPTER 3
EXPLANATION OF FUNCTIONS

Provides an outline of the functions and their operation, and gives an
explanation concerning the functions that can be set and setting methods.

3.1 Outline of Display Operations .............cccoccciiiiiiiiiiiiie e
3.1.1 Operating face .......ccccev i
3.1.2  Outline of INAICALOrS ........eiiieeiiiiieiee e
3.1.3 Outline of operating SWItChes............cceriiiiiieiiie e
3.2 Outline of FUNCLIONS..............cooiiiiiii e
3.21 RUNMOAE ...
m Status transition chart in the RUN mode

3.22 THRMOAE ...oooiiiiiiiiieeeeee e

B3.2.3 FUNMOGE ..ottt
m Status transition chart in the FUN mode
m Here the procedure for scaling settings is Shown. .........cccocceeiiiiiniiiiiiinenee 68
m Here the procedure for setting related SEt settings is shown.........ccccueee. 69
m Here the procedure for performing display related d {SP settings is shown.. 70
m Here the procedure for other Et e settings is ShOWN. .......ccccvuvviriicireeeninene. 70
m Here the procedure for the auto scaling setting is shown.............ccccoceeee 70

3.3 List of Default Setting Values..................cccooiiiiiiii e 71

3.4 Display at Startup

3.5 RUNMode..........c.ccverernnen.

3.5.1 Basic operation
3.5.2 Changing the sub-digital display..........
B Threshold value diSPlay ..........ccooueieiiiiieeee e
B Voltage value diSPIay ........coooueiiiieiiiee e
m Current value display ............ccoooevveiiiiiicnnnne.
m Laser beam reception intensity display
B Resolution diSplay ........ccceccveeiiiiiieniiieee e
3.5.3 Zeroreset/ cancellation ..........ccoceeiiieriee it
3.5.4 Setting the standard laser beam reception intensity ..........c.ccccoceernene
3.5.5 Other functions in the RUN mode
B TIMING INPUL ..

3.6 THR (Threshold) Mode .............cccooiiiiiiii e

3.6.1 Direct threshold value input ............ccooviiiiiiiieie e
m Changing the numerical value................ccocoiiiiiiiiiiii e,
m Fixing the numerical value

3.6.2 Teaching......cccocevrrrnnen.

3.6.3 Teaching positioning
m Example of teaching positioning...........cccooeiiriiiiiiiieeeee e

3.6.4  2-point teaChiNg .....coceiiiiieei e
m Example of 2-point teaching.....................

3.6.5 Automatic teaching .........ccccevevcererinnen.
m Example of automatic teaching ...........cooiuiiiiiiiiiie e




3.7 FUN (Function) Mode .............cooiiiiiiiiiiie e 93

3.7.1  BasSiC OPEIatioN......ccciiuiiiiiiiiieiiiiee ettt 93
3.7.2 Basics of mode Changes ..........cccoviiiiiiiiiicecee e 93
3.7.3 Changing setting values (other than numerical values) ....................... 94
3.7.4 Changing setting values (in case of numerical values) .............c.ccc...... 96
m Setting the numerical value (when normal)..........ccccooiiiiiiiiinnei e, 97
m Setting the numerical value (when abnormal).........ccccoiiiiiniiienieeee, 98
3.8 Functions That Can Be Set InThe FUN Mode...............c.cooceiiiiiniennnnn. 99
3.8.1  Auto scaling funCioN ...........ceeiiiiiiiii e 99
3.8.2  Scaling fUNCHON ........ocieiiiiee e 101
m |f you desire to offset the display value .............ccccociriiiiiiiinic, 104
m [f you desire to correct the display value to the actual width........................... 105
m |f you desire to use the desired display value ............ccccceiiiiniciiiiiiniceeen, 107
m |f you desire to measure the width of the detected object.........ccccceverreenee. 108
3.8.3 Average sampling rate.........cccevveveeiiiiinieniie e,
3.8.4 Hysteresis width setting

3.8.5

3.8.6

3.8.7

3.8.8

3.8.9

3.8.10
3.8.11
3.8.12
3.8.13
3.8.14
3.8.15
3.8.16
3.8.17

m Direct input

LI o] 1 - | PP UP PR PRPN
B PEAK NOIA ...
B BOttOM DOl ...
B SAMPIE NOIA ...
m Peak to peak hold
m Self peak hold ........
m Self bottom hold .........ccooeiiiiiiiie

= Judgment outputs while the hold mode is in USE ........cccceeviiiiiiiiiiniiice, 121
1141 PR

B TIMEE PEIOA ..ttt s

B WINOUL tIMET .

m OFF delay timer..........

m ON delay timer ...........

m ONE SHOT timer

Setting iNitialization..........cooviiiiei
Monitor focus function ..........c.ccccoceerinies
Differential function............cccoceeiiieenn.
Display reverse function
ECO display fUNCHON ..........ooiiiiii e
Display digits lImitation ...........cccccoiiiiiiii e
Non-measuring time Setting.........cocoovreiiii i 138
Zero reset memory fUNCHON .........ooiviiiiiiiie e 139
Gain switching .......ccccov i,
Key lock function
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3.1 Outline of Display Operations
3.1.1 Operating face

The indicators and operating switches are arranged on the controller's operating
face as shown in the figure below.

Main-digital display (Red),
measurement value,

|zero reset indicator (Green)| |function display, etc.
[Laser emitting indicator (Green)l Enable indicator
Judgment output (Green)‘ |LEFT ke‘r“ IRIGHT keY|
indicators 3 ~)
HIGH (Orange) AN ! upP | —L
PASS (Green) \“‘:l .!ﬁl ZEQ0 _ENABLE —
LOW (Yellow) HL ™
— - o
Ll
-
DOWN o
— <
H L L
_l —THR — (&)
b}l\ 4 made in JAPAN U FUI ) —J-
[ ri L 3 j

VA [
/ [Threshold value select switch| / [ENT key| \

Sub-digital display (Yellow), threshold value, voltage / |Mode select swilch| |DOWN key|
current value, laser reception intensity, reseption, etc.

The current output / voltage output select switch is located on the bottom of the
controller.

Current / voltage select switch

Voltage output

Current output
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3.1.2 Outline of indicators

(1) Laser emitting indicator [LD ON (Green)]
Lights up when the sensor head is emitting laser beam (Laser Diode: LD)

(2) Judgment output indicators
[HIGH (Orange) / PASS (Green) / LOW (Yellow)]
These indicators light up under the following conditions. Each respective
judgment output operates in the same way.

HIGH judgment indicator ............. Measurement value > HIGH threshold
value

PASS judgment indicator ............. LOW threshold value £ Measurement
value £ HIGH threshold value

LOW judgment indicator .............. Measurement value < Low threshold value

(3) Main digital display [5-digit red LED display]
When in the RUN mode, it displays the measurement value (mm/%).
During measurement hold, it displays the hold value (mm/%).
In Reverse mode, the top and bottom are displayed in reverse.

CHAPTER 3

(4) Sub-digital display [5-digit yellow LED display]
When in the RUN mode, it displays the threshold value, voltage/current value,
light reception intensity or resolution.
When in the THR mode, it displays the respective threshold values.
In Reverse mode, the top and bottom are displayed in reverse.

(5) Enable indicator [ENABLE (Green)]
Lights up or goes off in accordance with the following conditions.
Lights up....... When operation is normal.
Goes off ....... When operation is abnormal (if the sensor head is not
connected when the power is turned on).

(6) Zero reset indicator [ZERO (Green)]
Lights up when the zero reset function is enabled.
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3.1.3 Outline of operating switches

(1) Mode select switch [RUN /THR / FUN]
The following 3 modes can be selected.

RUN mode

(2) Threshold select switch
When in the THR / RUN mode, this switches
the set threshold value (HIGH / LOW).

(3) Pushbutton switches
Generally, these switches have the following functions.

Measuring mode.
Threshold mode. The threshold values are set in this mode.
Function mode. Each of the settings are set in this mode.

CCJ

Pushbutton switch RUN mode THR mode FUN mode
UP Ke Changes the Changes the function
Y Timing input threshold value setting value
(forward direction) (forward direction)
Press for 3 seconds
or more Changes the Changes the function
DOWN Key : Standard light threshold value setting value
reception intensity (reverse direction) (reverse direction)
setting input
Changes the
RIGHT Key contents of the g}?:gﬁsz t\?jue diqit Set function selection
sub-digital display (forward direction)g (forward direction)
(forward direction)
Changes the
LEFT Key contents of the Changes the - Set function selection
- . threshold value digit Lo
sub-digital display (reverse direction) (reverse direction)
(reverse direction)
Press for 1 second When threshold When the set value
or more value is blinking is blinking
: Executes zero reset. | : Sets the threshold | : Sets the value.
ENT Key value.

B | Press together with When the setting is
the RIGHT key for 3 | When the threshold | being initialized
seconds or more value is lighted up : Press long to
: Cancels zero reset. | : Executes teaching. initialize.

RUN THR FUN
. Threshpid value ________ :
Display select t manual sstting ] Function selact
| Digit H
L R i L‘ .Hs:-l;;ci:on i L‘ .R
up Timing input i up Ch th i up y
‘ Standard light i ‘ nurir;?'iizl ° E ‘ Change function
DOWN ' reception volume | DOWN value | DOWN ' sefting
sefting input | S N — e mmd
Deciding th i
. Zero resst . thergsh”;gd \r:Iue. - %:;2:;;”&&
ENT ENT teaching ENT

65

CHAPTER 3



CHAPTER 3

3.2 Outline of Functions

3.2.1 RUN mode

This is the mode in which ordinary
measuring processing is done.

The following tasks can be done in this
mode.

O Changes the sub-digital display

Set the mode select switch in RUN position.

RUN THR FUN

O Sets the standard light reception intensity.

O Sets zero reset / cancel
O Timing input

m Status transition chart in the RUN mode

Main display Measurement Measurement Measurament Measurement Measurement
value value value value value
.
— 4P D AP 4P
Sub display valié Veltage Current intensity Resclution

3.2.2 THR mode

This is the mode in which threshold
values are set.

The following tasks can be done in this
mode.

O Direct input of threshold values.
O Teaching of positioning points
O 2-point teaching

O Automatic teaching

3.2.3 FUN mode

This is the mode in which each

function is set.

Press either the RIGHT key (forward
direction) or LEFT key (reverse
direction) to change the mode.

Set the mode select switch in THR position.

RUN THR FUN

This is the threshold select switch, used to
select threshold values for teaching
purposes.

(B

Set the mode select switch in FUN position.

RUN THR FUN




m Status transition chart in the FUN mode

Scaling function

SchL

of
D

| AuE]
3

(Average t\mes) ‘ .

)

Changing the hysteresis width
is ordinarily done by inputting

the value directly.

Pressing the ENT key 3 sec. or
more enables setting of the au-

to hysteresis width.

o

Fress the ENT kay, then press the RIGHT
key to change to the timer mode setting.

Press the UP or DOWN key and select the average
number of times.
Prass the ENT key and set the average number of times.

Press the ENT key, then

Timer interval
settin:

fix the setting.

of F [Nohad press the RIGHT key to
hange to the salf tri

P -h |Peakhod s o Sib el ngger

b - h |Bottom hold

S-h [Sampshad | B AT
PP -k |Peaktopeak hold m
SP - h [Sellpeakhdd [—/ o press e UP or
Sb - h [Selbottom hold DN by ot re

M Press the ENT key to

Press the UP or DOWN
key and set the numerical

of F [Notimer e value. (0 to 5999ms)
T od Press the ENT key to fix
( Timer mode 9 ofF F -d |OFF delay timer the setiing.
: p E : ‘/’ on=-d |ONdelaytimer he timer interval can be set only if the’
C : OFF delay, ON delay or ONE-SHOT
‘D F | {-Shk |ONESHOT timer timer has been set.
T The timer interval setting item is added
‘ . after the ‘Timer mode setting'.
(ﬂc?xmt sensur) ‘ ' J
[ cRLc] i ofF F |Noadjacent sensor,
of F 1} AR-bH |[A-Bmode
/ This can be selected only Al b [A+Bmode
. . it two sensors are linked
together. The display out-
Gnin’alize sanjng!h putle iriZ chernglg
. Tn ik 'n ik
in it [ Pross the ENT oy |- e After 3 sec. oy
for 3 sec. or more. \ o
‘ . A bar display lights up sequentially from the left side.
( Special After 3 sec, it all lights up and OK is displayed.
SP:L
cLoSE S—
[ & cLaSE |Nospedal setting display
a b 9 GEL [settngrelated |-ommeeeeeeee )
Solected d {SP |Dispay related E—
special item . Et c |Other i )
[
‘ . L L |Dispayall i .
$ L@
(Auto scaing
ukoS
BLLINE )
uo-L

ap

To sealing function

* The items displayed in the chart are setting examples.
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m Here the procedure for scaling settings is shown.

Scaling function

Set the work piece in the position
where you want to change the display
value, then input the numerical value
you would like to change it to directly.

o on Scaling ON
S‘E;EE oF F | Scaling OFF
m_l
'-{3 E S ‘rg?j\guremem
P =5 el Paint 1 scaling

Tums the scaling
OFF.

SchL
of

Pressing the UP, DOWN, LEFT or
RIGHT key starts setling of the 1st
point scaling value.

Measurement
value

15t paint

scaling value

The numerical value setting procedure is the
same as the setling procedure for other FUN
made numerical value.

<

Change to the setling of the decimal
point using the ENT key.

you would like to change it to directly.

Prassing the UP, DOWN,
LEFT or RIGHT key staris
setting of the 2nd point
scaling value.

Y325 | | Measurement value
AN AM| st point scaling value
‘ . AL ;ssrgng he decmal point) If you change it to with in-
Press the LEFT or . Press the ENT key ;?;;‘Z;E;UC: i?iﬁﬁé?géhe
RIGHT key to change T? move 1o m:ﬁdis'
the decimal point. play inverse setiing.
= B n B B Messurement value |changes to actve d - F o4 d Mo inverse
F 7] in mcoard with the invarss sesing state | = =
d = ¥ 23] [Displayinverse ON/ OFF d- iny | Withinverse
Set the work piece in the position
where you want to change the display . G::nnge;:ﬂ:e
value, then input the numerical value P 9 B - i UP
ressing e or

safling using
: the ENT key. ;

{ :.G n B ‘I\ro:::urament
1]
Pdlct Point 2 scaling

[ ]

=g

DOWN key applies the
display inverse setting.

Press the ENT key to end
setting of the scaling value.

2nd point scaling input. (same as the 1st
paint) Mo change in the decimal point.

Calculation of 1 point scaling
(offset calculation)

< =

2 point scaling calculation
(ofiset, span calculation)

OK NG
ScRLE ScALE
of ol

* The items displayed in the chart are setting examples.
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m Here the procedure for setting related SEt settings is shown.

Here the procedure for Monitor focus
setting monitor focus is 3 T
shown. > OCEFI uol b | Voitage output
n t out
If 'SEX’ is selected, or if 'ALL' is AR [ Cunnt oot
selected, it becomes possible to
set this item.
0O
VWhen vaollage oul;:ut When current output
is selected using the is selected using the
ENT key. ENT key.
((Monitor focus ) bt vlus A Mu|[R2OAR
» JFoct 0500] (05508
n & 9 Press the UP, DOWN,
[ LEFT or RIGHT key to
4a| (P ab start the 1st point
focus setting
(Difterential function) l
diFF on |Enabe The numerical value setting procedure
44 - is the same as the setting procedure for
JO ofF F | Disatle | | other FUN mode numerical values, but
since the numerical values are set by
. . shifting digits for both the output value R
and the distance value, the setling pro- A
( Tonext page cedure is as shown at right. L]
Move to the 2nd 4 = ‘
paint monitorfo- (R0 AR
cus setting us- nS A T,
ing the ENT (MLl
key. , 4
- Ac 32 R
nCAFA
ﬂ E uSu-u—u
Press the UP, | '
DOWN, LEFT or
RIGHT key to Lhe:galact:rslen-
st the 2nd polt fr;fne m[btlr:ku[lr;ej
fomizSaitng. are the characters
that are set.

The numerical value sstting procedure
is the same as for the 1st point

O Press the ENT
key to end the
monitor  focus
setting

| Menitor focus caleulation is executed. |

OK

Focl
ol

* The items displayed in the chart are setting examples.
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m Here the procedure for performing m Here the procedure for other £t ¢
display related d !SP settings is settings is shown.
shown.

Ii'd 1SP" is selected, orif 'RLL"is selected, it is possible o set li'Ekc’is selected, orif 'ALL " is selected, it is possible to set

this item. this item.
@isplay reversé) l mgnaiggnﬂen not *
@ = drfu |:> on |Enable | @) rESEE |:> PEEP |mantde
of F of £ |Disable PEEP cLRAP (b
a/|p a/|®
ECO mode ¢ et memary
Eco I:D on | Enable EFEEF\ ED agn | Enable
off of F | Disatle _on oF F |Disable
a/p al|p
Nurmber of dighs i ¢ Gain satting
d b ! [{> S-d D |osssens |_GR in] [{> Black mode
= S y-41 ; Diiay 4cigis ﬂEﬂI: FH. White more
al p 3-d {0 |oswgzegs al|p Metd mode
3 2-d G |oweess y
{ Tonext mode ) -4 ; Dispiay 1 dt { To next mode )
0-d 15 [Nodspay
T * The items displayed in the chart are

setting examples.

* The items displayed in the chart are
setting examples.

m Here the procedure for the auto scaling setting is shown.

( Auto acaling)
@ RUtoS 30- 30mm laser beam interrupted display
T I = = =
L1V " N Ju- 30mm laser beam received display

10mm laser beam interrupted display
10mm laser beam received display
Smm laser beam interrupted display
Smm laser beam received display
100% laser beam interrupted display
100% laser beam received display

'
Lot = W | gl = gl =) [ g [ = 8

CICA|LA(LACACICICT f—
L]

calca

ol

] press the ENT key to end the
al

uto scaling setting.

* The items displayed in the chart are setting examples.
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3.3 List of Default Setting Values

This is a list of default settings which are set at the time of factory shipment.

Function

Default value

Scaling

OFF

Average times

32times

Hysteresis width setting

0.5% of full scale (F.S.)

Hold

OFF (disabled)

Timer

OFF (disabled)

Adjacent sensor calculation (only
when 2 units are connected)

OFF (disabled)

Special select

CLOSE

Monitor focus function

4V (20mA): Maximum value

-4V (4mA): Minimum value

Differential function

OFF (disabled)

Display reverse function

OFF (disabled)

ECOdisplay function

OFF (disabled)

Display digit limit

All digits displayed

Settings when not measuring KEEP
Zero reset memory function ON
Gain select METAL
Auto scale value 100-L
HIGH threshold value 100.00
LOW threshold value 0.00

Sub-digital display function

Threshold value

Standard laser beam reception
intensity setting

OFF (not set)

Zero reset function

OFF (disabled)
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3.4 Display at Startup

If the power is turned on and the initialization processing finished, the display is
as shown below.

HGH ZERO ENABLE In some cases the version will be different.
0 LDONE OO ®

PASS
|
Low
|

The controller's format is displayed in the top row, then the number of channels is
displayed.

The software version is displayed in the bottom row. The controller switches to
normal operation after displaying this information for 3 seconds.

CHAPTER 3
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3.5 RUN Mode

This is the mode in which ordinary measuring processing is done.

) ) ) Set the mode select switch in the RUN
The following tasks can be done in this | position.

mode.
O Changes the sub-digital display

O Sets Zero Reset / Cancel . RUN THR FUN

O Sets the standard laser beam reception
intensity

O Timing Input

3.5.1 Basic operation

Ordinary measurement processing is executed.

HIGH ZERO  ENABLE Set the mode select switch in the RUN
O OONC] =[] position.

RUN THR FUN

The measurement value is displayed in the
main digital display.

For the contents displayed in the
sub-digital display, select threshold value,
voltage value, current value, laser beam
reception intensity or resolution.

3.5.2 Changing the sub-digital display

The contents displayed in the sub-digital display can be selected from threshold
value (HIGH / LOW), voltage value, current value, laser beam reception intensity
or resolution.

O The items displayed in the figure are
setting examples.

e Threshold value display ..........c...cc.e.... Shows the threshold value selected using
the threshold value select switch.

e Voltage value display............ccccceeeennn. Shows the linear output voltage level.

e Current value display.........c.cccevernuneen. Shows the linear output current level.

e | aser beam reception intensity display.. Shows the laser beam intensity level (0 to
100 or less)

o Resolution display ...........ccccocvvriinennne Shows the resolution of the linear output.

These values are only criteria. There is a slight error in the actual outputs,

S0 exercise caution.
L The laser beam reception intensity shown here differs from the

point  Measurement value in the main digital display.
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m Operation method
Change the sub-digital display using the RIGHT / LEFT keys.

m Threshold value display

The measurement value is displayed in the

ENABLE main digital display.

ZERO
H'GH DONOD O OJ

The threshold value is displayed in the
sub-digital display.
The display includes the decimal point.

The HIGH threshold value or the LOW
threshold value can be selected using the H/ L

T l switch
LEFT key RIGHT key H ' I:I l L

m Voltage value display
The linear output's voltage level is shown.

ZERQ ENABLE

The measurement value is displayed in the
HEH bovg m O

main digital display.

The voltage value is displayed in the
sub-digital display. A ‘w’ is displayed in the
bottom place diait.

LEFT key T l RIGHT key

m Current value display
The linear output's current level is shown.

HIGH ZERO ENABLE The measurement value is displayed in the
(| LDONC] = O] main digital display.

The current value is displayed in the
sub-digital display. A * AR ’ is displayed in the
bottom place 2 digits.

LEFT key T l RIGHT key

* Numerical values in the figures are display examples.

74



m Laser beam reception intensity display
The laser beam reception level is displayed.
The laser beam reception level displayed here differs from the laser beam
reception intensity (laser beam interrupted intensity) displayed in the main
digital display. The value displayed here is the value that is not influenced by
the standard laser beam reception intensity setting or undergone scaling to the
full scale (F.S.) by the auto scaling function.

ZERQ ENABLE

The measurement value is displayed in the
HEH bovg m O

main digital display.

The laser beam reception intensity is
displayed in the sub-digital display. Display
range (0 to 100 or less).

A* P s displayed in the top place and bottom
place digits. A decimal point is not displayed.

SUB
LEFT key T l RIGHT key

m Resolution display
The linear output's resolution is shown.

ENABLE

HIGH ZERO The measurement value is displayed in the
0 IDONCD W O

main digital display.

The resolution is displayed in the sub-digital
display.

A* r ’is displayed in the top place digit.

The display is updated in intervals of
approximately 1 second.

LEFT key T l RIGHT key

Returns to display of the
threshold value.

* Numerical values in the figures are display examples.
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3.5.3 Zero reset / cancellation

The following tasks can be done by executing zero reset.

e The display value can be set at ‘0.

e The linear output when the display reads ‘0’ is made the center output value
of the 2 points set by monitor focus. (In the default state, the current output
is 12mA and the voltage output is 0V.)

Zero reset can be canceled.

The measurement value after zero has been displayed uses that value as the
reference, and the measurement can show the (deviation of the work piece from
that reference. Also, the judgment output judges with the display value as the
reference. This is effective for tolerance judgments of work pieces.

Even if zero reset is executed, the deviation from the linear output
value with respect to the measurement value does not change.
The range where zero reset can be used is between 0 and 100% when the
=] laser beam reception intensity is displayed in % units. In the case of 5mm
POINT

display or 10mm display, the zero reset range is 0 to 5mm and 0 to 10mm,
respectively. A range other than this will result in an error, so exercise
caution.

m Setting method

ZERO ENABLE Set the mode select switch in the RUN

IDONC W | position.

RUN THR FUN

Press the ENT key for approximately 1 second
or more when zero reset is not being executed.

. A zero reset input from an external input is
also possible. The setting can be made any
number of times.

Press the ENT key.

ZERC ENABLE o , . ,
LDON O O = The main digital display's reading becomes
zero.
The Zero Reset indicator (green) lights up.
The linear output becomes the center value
between the 2 points set by monitor focus.
Default: 0V, 12mA

0 The maximum display value on the minus
size during zero reset is -19999.
O If the z(ero reset memorfy ft)mction is
. : . enabled (it is enabled by default), the zero
O Num(_arlcal values in the figures reset value is saved.
are display examples. O If zero reset is necessary for judgment of
each work piece, turn the zero reset
memory OFF.
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m Cancellation method

ZERO  ENABLE
LODONCD O O3

o P
Press the ENT key and RIGHT key
simultaneously for 3 sec. or more.

Set the mode select switch in the RUN

position.

RUN THR FUN

ZERO  ENABLE
LDONCD ®m O

O Numerical values in the figures

are display examples.

Press the ENT key and RIGHT key
simultaneously for 3 seconds or more when
zero reset is being executed.

It is also possible to input zero reset by
external input. The setting can be made any
number of times.

The display will return to the previous display.
The zero reset indicator (Green) will go off.

By using the zero reset memory function, it can be selected whether
the zero set level is retained in memory.

If storing of the zero reset in memory is selected, the zero reset level
data are written to the EEPROM. However, the write life of the
EEPROM is 100,000 times, so if zero reset is used frequently, set the
zero reset memory function on disabled in order to protect the

memory.

The default state when the product is shipped from the factory is

enabled.

See ‘3.8.15 Zero Reset Memory Function’ for the setting method.
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Example of the display value and linear output during zero reset.

Display value A
5mm
2mm [EEssss
When current
output is used
omm -4
4 10 20  (mA)
P-4 -1 +4 (V)
Linear output

In case of zero reset at
2mm

When voltage
output is used

Display value A
amm
OMM  fresmmeemensesssy
i When current
] output is used
-2mm i
] "
When this interval becomes out of 46 /}2 2022 (mA)
range, the choice of whether to 7
KEEP is or CLAMP it is determined 3 / 0 s W
by the non-measuring time setting. T o
inear outp!

these two becomes 12mA.

In the example, the output is 4 to
20mA, so the center value of

When voltage
output is used
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Example of Zero Reset during Measurement

For example, if you desire to evaluate the level difference in this detection object.
27

Measurement value : :
A
(D Without zero | . . | NS PP Spe e (N Y (I
rese | TR
Execute zero reset Execute zero reset
at point A. at point B.
@Wwithzero . . —— Ny = f o ] b . .
reset 00 = ——— b e e e = —— —_—
—

be enabled at § (Point A, Point B).

You always want to evaluate this / ‘fx
height. While measuring, zero reset can

= « =« Threshold value

\The only way is to set
the threshold value at
the absolute height.

— It cannot be meas-
ured accurately.

== =« Zero reset level
= = = Threshold value

Evaluation is done by always
comparing this level differ-
ence with the threshold value.

- Time

=
POINT

@ In this case, it is recommended that zero reset memory be disabled.

Reference)) See ‘3.8.15 Zero Reset Memory Function’ concerning the setting method.
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3.5.4 Setting the standard laser beam reception intensity

This function registers and stores the current laser beam reception volume in
memory as the standard laser beam reception intensity.

Set this setting in the full laser beam entry state. The laser beam reception intensity during
full laser beam entry becomes the 100% laser beam reception intensity full scale (F.S.).

If this function is used, the display and the linear output are set on the full scale (F.S.)
automatically. (The linear output becomes the full scale of the value set by Monitor Focus.)
It can also be used to correct the laser beam reception intensity when there is a
change in the laser beam reception intensity due to dirt, etc. on the front glass.

Sensor head (emitter) Sensor head (receiver)

Example: Laser beam reception intensitry 83.23%
display, output

Execute the standard laser beam reception
intensity setting. In the full laser beam entry
state, press the DOWN key for 3 seconds
or more.

. Laser beam reception intensity 100% display, output
m Setting method P Y play. oulp

Set the full laser beam entry state.
ZERO ENABLE Set the mode select switch in the RUN

IDONC W | position.

RUN THR FUN

Press the DOWN key for 3 seconds or more
while zero reset is not being executed.

l The value in the figure is for the case where the
Press the DOWN key for 3 sec. ormore 545 scaling setting is 100-L. If the laser beam

reception intensity is displayed in mm units, this
setting becomes the maximum value. Also, if the
laser beam interrupted intensity display (- d) is
selected, it becomes 0. If the linear output is set
by monitor focus, that becomes the setting value.

0 The standard laser beam reception intensity is
stored in memory. The next time the power is
turned on, the set standard laser beam
reception intensity is read out.

O Numerical values in the figures
are display examples.

Perform this setting after the auto scaling setting is completed.
If auto scaling is reset after setting the standard laser beam reception
intensity, the standard laser beam reception intensity will be canceled.
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3.5.5 Other functions in the RUN mode

m Timing input
Press the UP key (M) and execute timing input control The timing input is
enabled only if the hold function is enabled. It is also possible to use a timing
input from an external input line.
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3.6 THR (Threshold) Mode

In this mode, the threshold values are [get the Mode Select switch in the THR
decided. position.

The following tasks can be performed.
O Direct input of threshold values

O Teaching of positioning points
O 2-point teaching
O Automatic teaching

RUN THR FUN

Select the threshold value that is to be
input by teaching or direct input using the

The HIGH threshold value is set by setting | threshold value select switch.

the threshold value select switch on ‘H’

and the LOW threshold value is set by H | I:'I L

setting the threshold value select switch
on ‘L.

If the HIGH threshold value is et lower than the LOW threshold value, it
results in an error.

Set the HIGH threshold value so that it is greater than the LOW threshold
value.

Also, if the hysteresis (Hys) is too great, and the

(HIGH threshold value - LOW threshold value) < Hys,

it will be impossible to get a PASS judgment, so the setting will be no
good. Also, if the threshold value is outside the sensor's measuring
range, the setting cannot be performed.

In the teaching setting, etc., if the HIGH threshold value is not greater
than the LOW threshold value due to the previously set threshold values
and the teaching values, it results in an error and it may be difficult to set
the settings well.

In this case, set the HIGH threshold value on the full scale (F.S.) upper
limit value, and set the LOW threshold value on the bottom value (zero),
then perform threshold value setting or teaching. It will then be easy to
set the threshold values.
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3.6.1 Direct threshold value input

It is also possible to input the threshold values directly into the sub-digital display.
The main digital display displays the measurement value and the sub-digital
display displays the threshold value. The threshold values set by the teaching

function can also be fine adjusted.

Ordinarily, any numbers can be input, but if threshold values which are
outside the measuring range are input, the judgment output will not
function, so exercise caution. Also, the decimal point position cannot be

changed.

m Changing the numerical value

ZER0 ENABLE
Hg” IDONCT = I

Press the UP, DOWN, LEFT or
RIGHT key.

gg;sc’s':{”” Shift the
Elhie. column up.

Lowers the
numerical value

Set the mode select switch in the THR

position.

RUN THR FUN

Select the threshold value that is to be input by
teaching or direct input using the threshold
value select switch.

(B

BIEERE « PREER =

Press the UP, DOWN, RIGHT or LEFT key.
This will start the direct input.

The top digit in the sub-digital display, which is
the highest digit in the threshold value, will
blink. Change the numerical values as shown
on the next page.

Raises the
numerical value

Shift the
column down.
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®  Fixing the numerical value
The numerical values are not set when they are blinking and are not saved in
that state. Set the values using the following method.

HIGH ZERQO ENABLE When adjustment of the numerical value is
O] OONC] =[] finished, press the ENT key to fix the values.

Press the ENT key.

ZERO  ENABLE All the digits in the sub-digital display will blink
HEH bovg m O 2 times.

The number will blink 2 times,
then will remain lighted up.

ENABLE

ZERO The sub-digital display will then remain on and
HEH bovg m O

the numerical value will be set. The value is
saved in the EEPROM.

Setting is ended.

* Numerical values in the figures are display examples.

If the mode is changed by moving the Mode Select switch while the
numerical value is blinking, or if the threshold value select switch is changed,

,,0,,,,.,. the change in the threshold values is canceled.
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3.6.2 Teaching

Teaching is the procedure for determining the threshold values automatically by
obtaining data from the actual use environment or detection object and carrying
out internal calculations in the sensor. After teaching, it is also possible to fine
adjust the threshold values and perform teaching again.

The setting methods include 3 different types, ‘Positioning Teaching’, 2-point
Teaching’ and ‘Automatic Teaching'.

3.6.3 Teaching positioning

The measurement value acquired during teaching becomes the threshold value.

= Example of teaching positioning

Sensor head (emitter) Teachi | Sensor head (receiver)
eaching value
= Threshold value

Y

CHAPTER 3

m  Setting method

ZERQ  ENABLE Set the mode select switch in the THR

HI
.%* LOONC) [ position.

RUN THR FUN

Select the threshold value that is to be input by
teaching or direct input using the threshold
value select switch.

= )

Press the ENT key.

Set the work piece, then with the sub-digital
display lighted up, press the ENT key for
approximately 1 second.
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e ZERO  ENABLE The work piece's measurement value will be
l% IDONDD =W O displayed in the sub-digital display and will
blink 2 times. (All the digits will blink together.)

The number will blink 2 times,
then will remain lighted up.

7ERO ENABLE After the sub-digital display blinks 2 times, it
HEH bovg m O will remain light up, and the threshold value
will be set.

CHAPTER 3

End setting.

* Numerical values in the figures are display examples.

If there is a teaching error, the threshold value is not changed.

POINT

86



3.6.4 2-point teaching

The center point between teaching points 1 and 2 becomes the threshold value.
Using this method, minute level differences in the sensing object, such as
differences equivalent to the thickness of a sheet of paper, can be judged.

m Example of 2-point teaching
Sensor head (emitter) ) . Sensor head (receiver)
Teaching point 1st

m™

Y

1st point. Press
the ENT key.

Sensor head (emitter) Sensor head (receiver)

2nd point. Press the ENT
key for 3 sec. or more.

Sensor head (emitter) Sensor head (receiver)

Threshdd value
Mi+Tz)/2

Sensing object
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m Setting method
O Teaching the 1st point

ZER0 ENABLE
Hg” IDONCT = I

Press the ENT key.

ZER0 ENABLE
Hg” IDONCT = I

CHAPTER 3

then will remain lighted up.

l The number will blink 2 times,

ZER0 ENABLE
Hg” IDONCT = I

Set the mode select switch in the THR

position.

RUN THR FUN
Select the threshold value that is to be input by
teaching or direct input using the threshold
value select switch.

H |:|||_

Set the work piece, then with the sub-digital
display lighted up, press the ENT key for
approximately 1 second.

The measurement value for the work piece will
be displayed in the sub-digital display and blink
2 times. (All the digits will blink at once.)

After the sub-digital display blinks 2 times, it
will remain lighted up and the threshold value
will be set.

* Numerical values in the figures are display examples.

If there is a teaching error, the threshold value is not changed.

POINT
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O Teaching the 2nd point

ENABLE

ZERO When setting of the 1st threshold value is
HEH bovg m O

completed, set the work piece for the 2nd
point, then press the ENT key for 3 seconds or
more.

Press the ENT key for 3 sec. or more.

The center value between the 1st point and
the 2nd point on the work piece will be

displayed in the sub-digital display and will (&
blink 2 times. 14
Ll
|—
o
<
I
(&)
The number will blink 2 times,
then will remain lighted up.
ZERO  ENABLE After the sub-digital display blinks 2 times, it
HE'H LOONDD =W O will remain lighted up and the threshold value
-~ e will be set.

U End setting.

* Numerical values in the figures are display examples.

If there is a teaching error, the threshold value is not changed.

POINT
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3.6.5 Automatic teaching

Measurement is executed while the RIGHT key and the ENT key are pressed
simultaneously, then the center value between the maximum and minimum
measurement values becomes the threshold value.

The threshold value can be set according to the detected object.

The threshold value is entered when the keys are released.

m Example of automatic teaching

Sensor head (emitter) Sensor head (receiver)

Maximum laser beam
received intensity

Sensing object 1

CHAPTER 3

Moverment of l About the center

Sensor head (emitter) sensing object | value of laser Sensor head (receiver)
beam received

intensity

Sensing object 2 Teaching in
progress

Move_ment _of
Sensor head (emitter) sensing object | pinimum laser Sensor head (receiver)
beam received
intensitr

Sensing object 3

Sensor head (emitter) Sensor head (receiver)

Threshold value
(Maximum + Minimum) / 2
1

¥

A

Sensing object 4
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m Setting method

ZER0 ENABLE
Hg” IDONCT = I

. .
Press the ENT key and
RIGHT key simultaneously.

ZER0 ENABLE
Hg” IDONCT = I

then will remain lighted up.

l The number will blink 2 times,

Select the threshold value that is to be taught
using the threshold value select switch.

H |:|||_

Press the ENT key and RIGHT key
simultaneously while the work pieces are
moving.

If the keys are pressed for 1 second or more,
¢ RUkok ’ is displayed in the sub-digital
display and blinks.

Sampling starts immediately after the keys
[are pressed. ]
Sampling continues while the keys remained
pressed down.

Release the keys.

At the instant the keys are released, the center
value of the maximum and minimum sampled
measurement values is set automatically as
the threshold value.

The automatically set threshold value is
displayed in the sub-digital display and blinks 2
times.
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HIGH ZERO ENABLE The sub-digital display remains lighted up after
O] OONC] =[] blinking 2 times, and the threshold value is set.

End setting.

>* Numerical values in the figures are display examples.

- The threshold value blinking in the display is not changed. The
measuring processing done for the previous threshold value
: continues.
POINT - If there is a teaching error, the threshold value is not changed.

CHAPTER 3
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3.7 FUN (Function) Mode

3.7.1 Basic operation

The settings for each function are set in this mode.

There is a wide variety of setting items, but basically, the operating method is
shown on the next page.

In this mode, the linear output and judgment output are output regardless of the
KEEP/CLAMP setting set in the RUN mode's non-measuring time setting. (The
KEEP state.)

3.7.2 Basics of mode changes
The basics of mode changes are as shown below.

(1) RIGHT key * > ’Changes items in the forward direction.

(2) LEFT key * @ ’Changes items in the reverse direction.

CHAPTER 3

(Example) Changing modes in the forward direction

ZERQ  ENABLE Set the mode select switch in the FUN
Hel oo m O position.

PASS (]
La N E]
[ RUN THR FUN

SUBj Change the mode by pressing the RIGHT key
(forward direction) or the LEFT key (reverse

direction).

Pressing the RIGHT key changes the
mode in the forward direction.

The current setting value is displayed in the
sub-digital display.

ZERQ ENABLE
"EH IDONCT = I
-

PASS
A YRR
LoW L IO
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3.7.3 Changing setting values (other than numerical values)

The method for changing the desired mode setting values (other than numerical
values) is as shown below.

(Example) Changing the hold setting

HIGH ZERO ENABLE Using the method described in ‘3.7.2, Mode
m CONC] =[] setting basics’ change to the mode where
you desire to change the settings.

Press either the UP or DOWN key to start the
setting change.

Press either the UP key
or the DOWN key.

CHAPTER 3

HGH ZERO  ENABLE The current setting value is displayed in the
g IDONDD W OO sub-digital display, in the blinking state.
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Change the setting value as shown below.

m o - Change the setting value
{forward direction)

/ ' Change the selting
Cancel the setting, and return to the
previous setting value. Change from -
blinking to remaining lighted up. P |: o \

Cancel the setting. Return to the

pre\.rious Selling value. Change from 2
blinking to remaining lighted up. w
|—
o
m Set the setting value %
If the setting value remains in the blinking state, it will not be set, and is not &)
saved.
Set the setting value by the following method.
(Example)

When selection of the setting value is
completed, press the ENT key to set the
setting value.

ZERQ ENABLE
"EH IDONCT = I

Press the ENT key.

ZERO  ENABLE The sub-digital display will change from
blinking to remaining lighted up and the setting
value will be set.

The setting value is saved to EEPROM.

End setting.




3.7.4 Changing setting values (in case of numerical values)

The method for changing the desired mode setting values (numerical values) is

as shown below.

ZERO
HIGH
= IDONCD W OO

ENABLE

Press either the UP key
or the DOWN key.

CHAPTER 3

ZERO
HIGH
= IDONCD W OO

ENABLE

The column
being set
blinks.

Shift the
column up.

JUsing the method described in ‘3.7.2, Mode
setting basics’ change to the mode where
you desire to change the settings.

Press either the UP or DOWN key to start the
setting change.

The numerical value in the top digit position
displayed in the sub-digital display is displayed
in the blinking state.

Raises the
numerical value

Shift the
column down.
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However, if the LEFT key is pressed while the numerical value in the top digit is
blinking, or if the RIGHT key is pressed while the numerical value in the bottom
digit is blinking, the setting is canceled and the previous setting value is
displayed.

The setting is canceled and the
setting value returns to the
previous value.

The display changes from
blinking and remains lighted up.

m Setting the numerical value (when normal)
If the numerical value remains in the blinking state, it will not be set, and is not
saved.
Set the numerical value by the following method.

When adjustment of the numerical value is
finished, press the ENT key to set the value.

ZERQ ENABLE
"EH IDONCT = I

CHAPTER 3

Press the ENT key.

All the digits in sub-digital display will blink 2
times.

ZERQ ENABLE
"EH IDONCT = I

The number will blink 2 times,
then will remain lighted up.
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HIGH ZERO ENABLE The sub-digital display then remains lighted
m CONC] =[] up. The numerical value is saved in EEPROM.

End Setting.

* Numerical values in the figures are display examples.

Setting the numerical value (when abnormal)
The setting error conditions are as shown below.
(1) The value that you attempted to set was too large.
(2) The value that you attempted to set was too small.

Depending on the conditions, the message shown in the figure below is shown
3 times in the sub-digital display at 1 second intervals. The setting value prior
to the change is shown in the display.

O ‘Erraou’ O ‘Errud’
ZERO ENABLE ZERO ENABLE
"EH IDONCT = I "EH IDONCT = I

The error message is displayed when the ENT key is pressed.
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3.8 Functions That Can Be Set In The FUN
Mode

3.8.1 Auto scaling function

The auto scaling function selects whether to display the laser beam reception
intensity in the main-digital display in mm units or in % units, and determines
whether the intensity of laser beam received or the intensity of laser beam
interrupted is displayed.

With the set standard laser beam reception intensity as the reference value, the
current laser beam reception intensity (laser beam interrupted intensity) is scaled
automatically and is displayed as well as being output.

In the default state as shipped from the factory, 100-L is set.

5-L | 5-d | 10-L | 10-d | 30-L | 30-d [100-L|{100-d

When full laser beam is received

Display|5.000{0.000{10.000/0.000{30.000{0.000(100.00| 0.00

! Emitter Recsiuar! Linear| +4V | -4V | +4V | -4V | +4V | -4V | +4V | -4V

Output[20mMA| 4mA [20mA| 4mA [20mA| 4mA |20mA| 4mA

When laser beam is interrupted

Display|2.500|2.500{5.000(5.000|15.000{15.000{50.000(50.000

Linear] OV | OV | OV | OV | OV | OV | OV | OV
Output|12mA|12mA|12mA[12mA[12mA[12mA|12mA|12mA

Display|0.000|5.000{0.000(10.000|0.000{30.000{ 0.00 [100.00

Linear| -4V | +4V | -4V | +4V | -4V | +4V | -4V | +4V
Output| 4mA [20mA| 4mA [20mA| 4mA |[20mA| 4mA |20mA

Notes: 1) 100-L and 100-d display the laser beam reception intensity (laser beam interrupted
intensity) in % units.
2) Linear output is the value when the monitor focus function is not being used.
3) If scaling to values other than 5, 10 and 30mm is desired, use the 2-point scaling
function after setting auto scaling.
4) Perform the monitor focus setting after the auto scaling setting.

If the auto scaling function is set, all the settings return to the default
values set at the factory, so exercise caution.
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m  Setting procedure
The procedure for performing the auto scaling setting is shown in the following

figure.
Auto scaling
R IJ (4 (=] S 30mm laser beam interrupted display
nn
1u o L 30mm laser beam received display

10mm laser beam interupted display
10mm laser beam received display
Smm laser beam intermupted display
Smm laser beam received display
100% laser beam interrupted display
100% |laser beam received display

[

2] Pressing the ENT key sets the setting and
ends the auto scaling setting procedura,

BtoS

S-L

* Numerical values in the figures are display examples.
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3.8.2 Scaling function

The scaling function is a function that changes the display value the desired
amount with respect to the setting value. At the desired distance, the display value
can be input and changed.

If 1-point scaling is done, the display value's span is not changed and only the
offset becomes changed.

If 2-point is done, both the display value's span and the offset are changed.

[1-point Scaling]

Display value
Before scaling 5_"} ’C,‘
/ /
/ /
// f/
/ / ©®
# / 14
11}
After scaling Od dﬁo -
Display valus &
The span is not changed, but the offset I
can be changed. (&)
[2-point Scaling]
Display valus
e —
Before scaling ‘P {?
/ \
! \
/ \
! \
! \
f \
After scaling 20(5 ’b 100
Display value

The span and the offset can be changed

However, in the end it is the display value with respect to the
measurement value that is changed with this function, and the linear

output with respect to the measurement value is not changed, so
exercise caution.
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e Relationship between measurement value and linear output
The relationship between the measurement value and the linear output is set
by the monitor focus function, so when you desire to change the linear output
value, perform the monitor focus setting after performing the scaling setting.

Reference)y See ‘3.8.9 Monitor focus function’ for the details the monitor focus
setting.

e Display inverse
If inverse is enabled, then the method of increasing or decreasing the value in
the display with respect to the reference value is reversed. For example, in the
case of the intensity of laser beam entering display, ordinarily, if the intensity of
laser beam entering increases, the display value increases, but when inverse
is enabled, the value becomes smaller as the intensity of laser beam entering
increases. However, in 2-point scaling, inverse is disabled.

CHAPTER 3

If the following changes are made, the scaling value is cleared
automatically.
In such a case, perform the scaling setting again.
O O If the adjacent sensor calculation A+B is changed from enabled <
— disabled.
POINT [ 1f the adjacent sensor calculation A-B is changed from enabled <
disabled.
0 When auto scaling is reset.

In the following cases, this setting causes the scaling setting to be
NG, and scaling cannot be used.
O O If the 2-point scaling interval is les than 10% of the full scale (F.S.).
O If the numerical value input for scaling is extremely small, or extremely
large.
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m Setting procedure
The procedure for performing the scaling setting is as shown below.

Scaling function

SRyt o
“cC at & | Scaling OFF is OFF.
- (]
= J,ﬂ ScALE
Set the work piece at the o [

position where you desire Y 3 E S Measurement
to change the display ] t.t ; value
value. Y 1AL || Point 1 scaling

Pressing the UP, DOWN, LEFT or

Input the numerical value

——
Note a9

you want to change it to RIQHT key starts setting of the 1st
directly. point's scaling value.
43a2% "g?j:“'emem The setting procedure for a numerical value is
. { 3 EB 3 Tst point's scaling the same as that for setting a numerical value in
value the FUN mode.

Pressing the ENT key changes to the
decimal point setting.

"33 E S Measurement value
(e — 7
1st point I I
A D (SO0 | s s e i nverse 15 nabled
" : the display value's
Pressing the ENT
::eGS:.IP Ee;h:hahgs;r tr?er . key cha?'lges to the |change is reversed.
. 4 inver: tting.
decimal point. erse setting
Note* annm Measurementvalue (changes actiely in Y] n n
Set the work piece at the ‘ LAY LY accordance with the hverse setting state) d F = d Without inverse
i i d-FYd splay i - With inverse
position where you desire ) - Display inverse ON / OFF L (aX Y]
to change the display value. .
Pressing ~ the
Note* ENT key moves
Input the numerical value you {othe 2nd points Press the UP or DOWN
want to change it to directly. sealing setfing key to start the display

inverse setting.

Pressing the UP, DOWN, L LI Measurement

LEFT or RIGHT key starts [{-t tt :-' value

the 2nd point's scaling P E S cn 2nd|»poinl's
scaling

setting.
9 ‘ . . Pressing the ENT key ends
. . the scaling value setting.

2nd point's scaling input (the same as the 1st
point's) There is no change in the decimal point

< =

2nd point scaling calculation
(offset, span calculation)
OK NG

Schl
[

1st point scaling calculation
(offset calculation)

Ly

Ly

SchAL
o

-

* Numerical values in the figures are display examples.
Note* Take care that if the user does not follow this procedure, the scaling
result is failure.
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m If you desire to offset the display value (1-point scaling A)
If you desire to offset the display value, use 1-point scaling.
Input the value that you want to be recognized with respect to the current
measurement value.
If 1 point only is input without inverse being enabled, the offset only is changed
without changing the display value's span.

Example of 1-point scaling A

Sensor head (emitter) Sensor head (receiver)

Threshold value X
v

Desired to display
Threshold X = 2.5mm
as 5mm

In such a case:

Before scaling After scaling
Measurement value Display |Measurement
= Display value value value

15 4.0 15

2.0 45 2.0

25 5
3.0

_?L_

| 2.5mm is displayed as 5.0mm.

\ I Scaling input value

|The values are shifted.

Digital display value A

(mm) After scaling
The display value is offset but
50 the span does not change.
e X
0 _¢" Beforescaling

-
25 Actual laser beam width (mm)
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If you desire to correct the display value to the actual width (2-point
scaling A)
If there is deviation between the actual laser beam received width and the
controller's display value, a correction can be made. In case that the true width
is known in advance, input that value for 2 points, then the span and offset of
the display value will be corrected. (See the figure below.)

Reference)® If you desire to change the offset only without changing the span of the

display value, see ‘m If you desire to offset the display value (1-point
scaling A)'.

Example of 2-point scaling A

Sensor head (emitter) Sensor head (recsiver)

Even though the actual laser beam
received width is 2.0mm, the display value
is 2.2mm.

Sensor head (emitter) Sensor head (receiver)

Also, in the same way, although the actual
laser beam received width is 4.0mm, the
display value becomes 3.6mm.

In such a case:
I: Scaling input value
Before scaling After scaling
Actual light Measurement value Actual light Display |Measurement
received width |= Display value received width | value value
20 2.20 2.0 _ 2.20
25 2.55 25 25 2.55
3.0 2.90 3.0 3.0 2.90
3.5 3.25 3.5 3.5 3.25
4.0 3.60 4.0 * 3.60
There is deviation between the ac- |It is corrected. Now they match.|
tual laser beam received width and
the display value.
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Digttal display value J
(mm)

After scaling

4.0

¥ Belore scaling
P

3.6

nana
on

Forcibly display the current
measurement value 3.6mm
as 4.0mm.

Forcibly display the current
measurement value 2.2mm
as 2.0mm.

-

2.0

-_—
4.0 Actual laser beam
received width (mm)
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If you desire to use the desired display value (2-point scaling B)
Using the same method as 2-point scaling A, the desired display value can be
used. Input the desired values for the 2 points you want to be recognized, and the
span and offset of the display value can be changed. (See the figure below.)

Example of 2-point Scaling B

Sensor head (emitter) Sensor head (receiver)

Threshold value X
]
Y

(I\wani to display my own value!

If you desire to display
120mm when the measurement value x = 2mm
80mm when the measurement value * = 4mm

In such a case:

Before scaling After scaling

Measurement value Display |Measurement
= Display value

2.0

3.0

4.0 3

5.0 4\ 60.0 5.0

| \ [ Scaling input value
Display 2.0mm as 120mm Both the span and offset
Display 4.0mm as 80mm are changed.
Before scaling After scaling
Digtal display o Digital display A
value (mm) = value (mm)
4.0
/1 )
o :;
S
2.0 = ;; o i Display with a
& completely 80.0
& ! different scale i
2.0 4:0 Actual laser beam 2.0 4..0 Actual laser beam
received width (mm) received width (mm)
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m If you desire to measure the width of the detected object (1-point scaling B)
Using adjacent sensor calculation and 1-point scaling (with inverse enabled),
the total width of the detected object can be measured.

First, carry out ‘A + B’ adjacent sensor calculation so that the display value
becomes the sum of the measurement values of the 2 sensor heads.

Reference)d See ‘3.8.7 Adjacent sensor calculation’ concerning adjacent sensor
calculation.

Next, set the actual detected object and set the value you would like to be
recognized at that time using the scaling mode.

Then enable display inverse in the scaling mode, setting it so that the value
becomes small when the laser beam entry width to the sensor head becomes
great (the laser beam interrupted width becomes small).

If there are 2 detected objects whose thickness is already known, 2-point
scaling can also be used.

Example of 1-point Scaling B

Sensor head
emitter) 2 CH

Sensor head
emitter) 1 CH

First, connect 2 sensor heads and
carry out the A + B calculation.

Se_nsing 1CH .
@ =__Calculation
unit
— o
Width

Sensor head
(receiver) 1 CH

Sensor head
(receiver) 2 CH

Current measurement value A +
Measurement value B = 5mm
The width of the sensing object = 50mm.

In such a case:

Before scaling After scaling
Measurement value Display | Measurement
= Display value value value
4.0 51.0 4.0
5.0 5.0
| A 6.0 /. 49.0 6.0
[ Scaling input value
Displayed 5.0mm as 50mm, and The value is offset overall, and the
enable display inverse. increase or decrease is reversed.
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Digital display value A
(Mm) | After scaling
Before scaling
500 aprelferere e e
o Actual measurement
5.0 ..qr‘. value
o‘.‘ i
o H
‘.’ | -

50 Aclual laser beam received width (mm)

If laser beam interrupted intensity display (-d) is selected in the auto
scaling setting, even if display inverse is not used, the detected
O object can be displayed by A + B.
See ‘3.8.1 Auto scaling function’ concerning the auto scaling setting.
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3.8.3 Average sampling rate

This is the number of data points when averaging data measured by the sensor.

In case of minute positioning or discrimination, the make the average sampling
rate large and suppress variations. However, when this is done, the judgment
output and linear output time become slow.
The relationship between the average sampling rate and the response time is
shown in the following table.

Relationship between average sampling rate and response time

O Ordinarily, if the average sampling rate is

Average
sampling rate

Response time (ms)

1 0.3
2 0.5
4 0.8
8 1.5
16 2.5
32 5
64 10
128 20
256 40
512 75
1,024 150
2,048 300
4,096 600

improves V' n times.

m Setting method

Average samping rate
Rut
32

=N

1

4,096 time

2,048 time

¥

1,024 time

512 time

256 time

== |PJLACI(CI|CI

128 time

64 time

32 time

Y | XN g L WUTN | DY W) Do W |

16 time

8time

4 time

2time

== |Fu| L 000NNy C 00|00 Py C|0ODN

1 time

L

increased n times, the resolution

=N

oM

fu
NGS

. Press the ENT key
to set the value

End setting.

* Numerical values in the figures are display examples.

110



3.8.4 Hysteresis width setting
This setting determines the hysteresis (hysteresis width) of the threshold values.

The desired value can be input directly or the auto hysteresis setting can be used.

m Direct input
Input the hysteresis width value directly.

Hystieress wich sattin

hYS
gooS3

‘ ' Press the UP or DOWN keys change
the numencal value.
. . Press the LEFT or RIGHT keys change
the digit.
. Press the ENT key to set the value

IC.
<:/ =

(Mg (¥

CI|w

x
wC
[Ty

210001 Binks2times

CHAPTER 3

hy5S

1000 Binks stops.

<

m
=
(-9
S
]

m Auto hysteresis setting

g BT
IJIJlJ.SIuI Uy =.I«Il.l

. Press the ENT key
3 sec. ormore.

If the auto hysteresis setting is used, the hysteresis is set automatically so that
it becomes approximately 2 times the resolution.

* Numerical values in the figure are setting examples.

If the hysteresis (Hys) is too great, and
@ (HIGH threshold value - LOW threshold value) < Hys,

it will become impossible to get a PASS judgment, so the setting cannot
be done. Make the hysteresis setting value smaller so that the above
conditions do not occur.
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3.8.5 Hold

This function extracts data of special points in the display values (maximum or
minimum values, etc.), outputs and displays them.

There are 6 types of hold, peak hold, bottom hold, sample hold, peak to peak hold,
self peak hold and self bottom hold.

Cautions when the hold mode is enabled are as follows.

(1) During hold sampling (when the timing input is ON) or if * = - - - - is
displayed in the main display, the zero reset input is disabled.

(2) If the non-measuring state occurs during hold sampling (when the

timing input is ON) (when reset is being input or when the laser

beam reception intensity is abnormal), the data are omitted from

the sampling during that time. Sampling continues until the timing

input goes Off. Also, if the laser beam reception intensity is

abnormal at all times during sampling, ¢ Error ’ is displayed

during hold.

(3) The timing input is necessary during execution of each hold mode,
including peak, bottom and peak to peak hold.

(4) The timing input during self peak hold and self bottom hold is not
reflected in the sampling.

(5) Do not enable the timer function during hold.

CHAPTER 3

When the hold mode is started and un until the first measurement is
ended, the following conditions are fixed.
O Linear output: Clamped at the maximum output.
eomr  Judgment output: All Off
Main-digital display: * = === -

O If the hold value is cleared and measurement is done again, input the
reset signal.
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m Setting method

Hold
h a'; g ::> oF F |Nohad
o - Peak h
P b L] Pressing the ENT key
b - h |Bottom hdd :chen pressing thahnl GHE
- Sample hold ey moves to the ss
Pg - : Peakptlo peak hold rigger lovd
S P - h [Self peak hold _L. P
| | \Self trigger level
Ch - h |Self botiom hold Ul
tLu-Lu

L g5050
<

hoid
P-h

. Pressing the ENT
key ends the hold
setting.
Inputting the self trigger level value.
tE-_ tG-Lu th-tu
Y oS00 Y HH
Blinks 2 times. Blinks stops.
. ' Press the UP or DOWN keys change the numerical value.

CHAPTER 3

r

. . Press the LEFT or RIGHT keys change the digit

. Press the ENT key to sat the value.

* Numerical values in the figure are setting examples.

= Normal (no hold): oF F
The value that is currently being measurement is always displayed and output.
When the timing input is disabled, the hold function does not operate.

Current (mA) The measurement value
A is output at all times. Measurement value
20 j = Display value
3 = Ouput value
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m Peak hold: P - h

This holds the maximum value in the measurement values.

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, the maximum value is sampled during the period when
the timing input is ON.

When the timing input changes from ON to OFF, the maximum value sampled
during the sampling interval is output.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held
(Value A in the figure below) and output. Up until the 2nd measurement is
completed, the results of the 2nd measurement (Value B in the figure below)
are held and output. Thereafter, this process is repeated.

Example of peak hold

e Display value = Oulput value
e Measurement value

The output is clamped at the
maximum value until the 1st
measurement is completed.

Curent (mA) __
- of Value A output | Value B output
A
4
Sampling Sampling Time
ON | Ll - Lol
Timing input
OFF >

Start of hold mode

Power turned on and the
mode select reset input
changes from ON to OFF.

Timing input goes OFF,
then hold is output.

114



m Bottom hold: & - h
This holds the minimum value in the measurement values.

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, the minimum value is sampled during the period when
the timing input is ON.

When the timing input changes from ON to OFF, the minimum value sampled
during the sampling interval is output.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held
(Value A in the figure below) and output. Up until the 2nd measurement is
completed, the results of the 2nd measurement (Value B in the figure below)
are held and output. Thereatfter, this process is repeated.

Example of bottom hold

The output is clamped at the e Display value = Output value
maximum value until the 1st e Measurement value
Current (mA) measuremeTt is completed.
23 A & Value A output Value B output

4\w/

-
Sampling Sampling Time
ON | Ll - Lol
Timing input
OFF -
fi A A Time
Start of hold mode
Power turned on and the Timing input goes OFF,
mode select reset input then hold is output.
changes from ON to OFF.
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m Sample hold: S-h

This holds the measurement value from the point when the timing input is
input.

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, the measurement value sampled at the instant when the
timing input changed from OFF to ON is held.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held
(Value A in the figure below) and output. Up until the 2nd measurement is
completed, the results of the 2nd measurement (Value B in the figure below)
are held and output. Thereafter, this process is repeated.

Example of sample hold

The output is clamped at the e Display value = Output value

maximum value until the 1st s Measurement value
measurement is completed.

Current (mA) 7 Measurement value when the
A v timing signal is input (A).
23 ' y
- Measurement value when the
A r 4 ) p 4 next timing signal is input (B).
O '
B
4 ' .
Time
ON
Timing input \

OFF =
& A A Time
Slglcﬂnold Timing inpul goes ON,
nmode then hold is output.

Power turned on and the mode select
reset input changes from ON to OFF.
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m Peak to peak hold: PF - h
This holds the measurement value [Maximum value - Minimum value].

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, the maximum and minimum values are sampled during
the period when the timing input is ON.

When the timing input changes from ON to OFF, the [maximum value -
minimum value] sampled during the sampling interval is output.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held (P1 -
B1 in the figure below) and output. Up until the 2nd measurement is completed,
the results of the 2nd measurement (P2 - B2 in the figure below) are held and
output. Thereafter, this process is repeated.

CHAPTER 3

Example of peak to peak hold

The output is clamped at the e Display value = Output value
maximum value until the 1st s Measurement value
Current (mA) measuremel:ﬁ is completed.
P: - Bi value output| [Pz - Bz value output|
23 |
P1
4 B
Sampling Sampling Time
ON | Ll . Ll
Timing input
OFF -
i A Time
Start of hold mode
Power turmed on and the Timing input goes OFF,
mode select reset input then hold is output.
changes from ON to OFF.
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m Self peak hold: SF - h
This holds the maximum value above the self trigger level.

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, sampling is performed of values above the self trigger
level in the measurement values.

At the point when the measurement values drop below the self trigger level, the
maximum value obtained during the sampling interval is output.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held
(Value A in the figure below) and output. Up until the 2nd measurement is
completed, the results of the 2nd measurement (Value B in the figure below)
are held and output. Thereatfter, this process is repeated.

Pl The timing input has no influence on the sampling during self peak
hold

Example of self peak hold

The output is clamped at the e Display value = Output value
maximum value until the 1st e Measurement value
Current (mA i
A ) measuremg:}t IS compictod Value A output Value B output
23 Z‘.-""’ _.-:’2-5;.

Sell trigger level | _

i Sampling Sampling Time
Start of hold
mode

Power turned on and the
mode select reset input
changes from ON to OFF.
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o Self trigger level

This is the threshold value at which sampling of measurement values occurs.
In the case of self peak hold, sampling starts when the measurement value
becomes higher than this value and stops when the measurement value drops
below this value, then the hold value is determined. In the case of self bottom
hold, sampling starts when the measurement value drops below this value and
sampling stops when it rises above this value, then the hold value is
determined.

O There is hysteresis (hysteresis width) in the self trigger level. Hysteresis is

brought to bear when sampling ends (+ 3% of F.S.).
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m Self bottom hold: Sk - h
This holds the minimum value below the self trigger level.

The hold mode starts immediately after the power is turned on, or switching to
the RUN or THR mode occurs, or immediately after the reset input has
changed from ON to OFF.

During the hold mode, sampling is performed of values below the self trigger
level in the measurement values.

At the point when the measurement values drop rise above the self trigger
level, the minimum value obtained during the sampling interval is output.

When the hold mode starts, and up to the end of the first measurement, the
output is fixed at the maximum (approx. 23mA for the current output and
approx. +5.5V for the voltage output).

After the 1st measurement is completed and up to the time that the 2nd
measurement is completed, the results of the 1st measurement are held
(Value A in the figure below) and output. Up until the 2nd measurement is
completed, the results of the 2nd measurement (Value B in the figure below)
are held and output. Thereatfter, this process is repeated.

Pl The timing input has no influence on the sampling during self bottom
hold

Example of self bottom hold

The output is clamped at the e Display value = Output value
maximum value until the 1st e Measurement value
Current (mA) measureme.l:uf is completed.
23

[ Value A output | | Valut.a B output |

Sampling Sampling B

Self trigger level

4 B

Start of hold
mode

Power turned on and Ihe‘

Y

mode select reset input
changes from ON to OFF.
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®  Judgment outputs while the hold mode is in use

Judgment

outputs while the hold mode is in use are based on the value after

hold (= measurement value).

Therefore,

while the hold mode is in use, the linear output, judgment output

and display value do not change until the next measurement is completed and
the value after hold is changed. Also, when the hold mode starts, and until the

1st measu

rement is completed, the following conditions are fixed.

Linear output: Clamped at the maximum output.

Judgment

output: All OFF

Main digital display:* = = = = = ’

Example of judgment output during hold (in case of peak hold)

The output is clamped at the e Display value = Output value
maximum value until the 1st s Measurement value
Current (mA) measuremerlt is completed.
23 Value A output Value B output ]

HIGH threshold

value

ON
Timing input
OFF

Sampling Sampling Time
Time
OFF
- - H output
R -
Time

Start of hold Always CiFF until the 1st
mode measurement is completed. | | After the 1st measurement is completed,

Power turned on and the H'Iel ]udfgtgm?]ntldis output bas?d ;)I‘I the
mode select reset input value after hold (measurement value).

changes from ON to OFF.
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3.8.6 Timer

m  Timer period

The timer period is equivalent to a delay time of the ON delay timer and the
OFF delay timer and a pulse width of the ONE SHOT timer. Determine the
timer period according to the PLC or other control system. The timer period
can be set between 0 to 5,999 ms.

Without timer
The judgment output is output in accordance with the timing. The output
response time is determined by the average sampling rate.

OFF delay timer
When the measurement value changes from PASS - HIGH or PASS -
LOW, the only delay in the timing of the PASS output changing from ON to OFF
is the timer period.

ON delay timer

When the measurement value changes from HIGH - PASS or LOW -
PASS, the only delay in the timing of the PASS output changing from OFF to
ON is the timer period.

ONE SHOT timer

When the measurement value changes from HIGH - PASS or LOW -
PASS, a PASS output with a pulse width that is the length of the timer period
only is output.

Furthermore, if PASS output pulses overlap each other, the later pulse has
priority, so the original multiple pulses end up becoming only a single pulse.

When the one shot timer is selected, the HIGH output and LOW output
are not output, so exercise caution.
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The time chart is shown in the following figure.

Type of timer and changes in the PASS Output (in case of timer period t.)

Normal output ON
(without timer) OFF s e
—» {0 -
OFF delay ti ON J
elay limer
y OFF  — L
> {0 la—
ON '
ON delay timer i
OFF —‘I ——
— fo rt—
ON
ONE SHOT timer

OFF

Timer processing is ordinarily involved in the PASS output.

Therefore, in case of the one shot timer, when HIGH - PASS and LOW -
PASS, HIGH and LOW become OFF.

Also, as shown in the example in the figure below, if the measurement value
changes from PASS to HIGH when the OFF delay timer period ‘t, ’ is applied to
the PASS output, the ON delay timer period ‘1, ’ is applied to the HIGH output.

[Example]
OFF Delay timer (t,), Measurement value changes from PASS - HIGH

Measurement value
PASS — HIGH

\./ ] OFF delay timer
—b‘i to — (to)

ON —_—
PASS output i
OFF !
ON i————— —
HIGH output i
OFF
ON delay timer

(to)
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m Setting method

Timer mode Pressing the ENT key, then

== pressing the RIGHT key moves
t lnEr :{> oF F [Wihout timer to the timer period setting.

of F of F - d |oFFdeaytimer— [l B>
AT umerﬂ—.@m
{-ChE [ONESHOT timer E=F In ‘ . Press the UP or

DOWN key and

anuyn -
oo40n . set the numerical
value.
Press the ENT key
to set the valus.
ElAEr The timer pericd can be set in case of
o FE the OFF delay, ON delay or ONE SHOT
timer only.
. The timer period setting item is added
. E;:SZIFTES ::2 IEI"ING.I; next after Timer mode setting'.
mode.
End sett

Timer period numerical value input method

t-t in E-t in
TS 0 100A7 Blinks2times.
. ' Press the UP or DOWN keys
change the numerical value.
‘ . Press the LEFT or RIGHT
keys change the digit
Press the ENT key to set -
. the value. E . E E%
3 ] n
The timer can be set between

0to 5,999ms.

End setting.

Blinks stops.

* Numerical values in the figure are setting examples.
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3.8.7 Adjacent sensor calculation

In adjacent sensor calculation, mutual calculations are performed on the
measurement values of 2 sensor heads, then a final output obtained. Two types of
calculations, A - B or A + B can be selected.

If adjacent sensor calculation is selected, the scaling set in each

respective sensor head returns to the default values (the factory

— settings). If you desire to do scaling during adjacent sensor calculation,
POINT  enable adjacent sensor calculation, then carry out scaling.

O If adjacent sensor calculation is performed, the span of the
measurement value and the linear output value automatically
becomes double, so exercise caution. An example where the 5mm
width sensor head is used is shown in the following table.

Linear output 4 to 20mA
A-B 5 to +5
A+ B 0to 10
O If sensor heads with different detection widths are connected together,
the correct width cannot be calculated, so exercise caution.

O When performing settings, set the 1CH controller on RUN, set the
2CH controller on FUN, then set it as a 2CH controller.

m A-B
The difference between the measurement values of the 2 sensor heads is
taken as the final output. The data from the 1CH controller becomes B and the
data from the 2CH controller becomes A.

m A+B
The sum of the measurement values of the 2 sensor heads is taken as the final
output. The data from the 1CH controller becomes B and the data from the
2CH controller becomes A.

m Calculation results output
The result of the calculations is displayed in the 2CH controller and output.
The B data are displayed in the 1CH controller and output.
In the case that 2 controllers are linked together and they are set in the
ordinary display direction, the controller on top becomes 1CH and the
controller on the bottom becomes 2CH.

1CH
Data B | ¢ — Data B output
: Calculation unit
2CH ) _ .
Data A ———— Calculation results output
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If you desire to measure the width of the detected object, select A + B
romr  Calculation, then change the display value using the scaling function.

m Setting method
Set the Mode Select switch on the 1CH controller in the RUN position.
Set the 2CH controller on FUN, the carry out setting with the 2CH controller.

Adazent serscr cansaon
cRic ofF F |Wihout adjacent calculation
of f A-b |A Bmode
It becomes possible to Al b |A+Bmode
select when the calcu-
lation unit is connected.
™
5 cAle
W R-b
& . Pressing the ENT key
ends the adjacent
I sensor calculation
(&)
End setting.

O Display items in the figure are setting examples.

If the Mode Select switch of the 1CH controller is set on FUN, it results in
an error. Set the 1CH controller's Mode Select switch in the RUN

somr  PoOsition.
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3.8.8 Setting initialization

All the setting conditions can be initialized.

Special settings such as the standard laser beam reception intensity setting, the
auto scaling setting, monitor focus function and scaling function values can be
initialized.

If initialization is performed, you cannot return to your original settings.
You will have to reset all the settings again, so exercise caution.

e Default values
These values are set at the factory before shipping.
If the settings are initialized, they are changed to these values.

™

Alist of default settings is shown below. ﬁ

-

Function Default value %

Scaling OFF I

Average times 32times o

Hysteresis width setting 0.5% of full scale (F.S.)

Hold OFF (disabled)
Timer OFF (disabled)

Adjacent sensor calculation (only OFF (disabled)
when 2 units are connected)

Special select CLOSE

4V (20mA): Maximum value
-4V (4mA): Minimum value

Monitor focus function

Differential function OFF (disabled)
Display reverse function OFF (disabled)
ECO display function OFF (disabled)
Display digit limit All digits displayed
Settings when not measuring KEEP

Zero reset memory function ON

Gain select METAL

Auto scale value 100-L

HIGH threshold value 100.00

LOW threshold value 0.00

Sub-digital display function Threshold value

Standard Igser beam reception OFF (not set)
volume setting

Zero reset function OFF (disabled)
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B Setting initialization method

ZERO ENABLE
Hﬁ"' DONCI m O

Press the ENT key for 3 sec.

ZERO ENABLE
Hﬁ"' DONCI m O

™
14
11}
-
o
<
I
(&)

Setting is ended.

Set the mode select switch in the FUN
position, and select * in ik ’ in the main
digital display.

(—

RUN THR FUN

Press the ENT key for 3 sec. or more.

‘im ik£ ’ is displayed in the main digital
display.
3 sec. * = = = ’is displayed in the sub-digital
display.

After 3 sec., ‘ aF ' is displayed in the
sub-digital display and initialization is
completed.
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3.8.9 Monitor focus function

With this function, the linear output range and inclination, etc. with respect to the
display value can be specified. Setting is done by determining the 2 output values
with respect to the desired display value.

If the width between the 2 specified points is 10% of the full scale (F.S.), the

setting becomes NG. Also carry out the monitor focus setting after scaling.
@ It is recommended that the linear output value with respect to the display
value be determined after setting the display value with respect to the actual
distance by scaling.

POINT

B Setting method
First, select* SEk& ’or* RLL ’in the special settings.

Spedial ﬁ

SPcl ::> cLoSGE |No special setiing display
cLoSE I SEL |Setting related

d {SP |Display related
E £ ¢ |Cther
AL L |Displayall

—

SPel| SPcl

SEE Li

. Press the ENT key.

' Pressing the LEFT or
Focl ab RIGHT key selsct the

nR monitor forcus setting.

CHAPTER 3
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The procedure for setting of monitor focus is shown in the following chart.

Monitor focus
Foct
nfR

L

(Difterential unction)
d {FF
of F

3
a D
( Tonext mode )

:D oLk | Vdtage cutput

AR | current output

|

When voltage output When current output
is selected with the is selected with the
ENT key. ENT key.
15t point's output value bYul |IR2OAR
1t point's distance value 35353 - HHH

&V Press the UP, DOWN,
LEFT or RIGHT key to
‘ . start the monitor focus val-
ue setting for the 1st point.

The numerical value sstting procedure is the same as
the setting procedure for other FUN mode numerical
values, but since the numerical values are set by shift-
ing digits for both the output value and the distance

value, the setling procedure is as shown at night.

] Move to the 2nd
paint monitor fo-
cus sefting using
the ENT key.

2nd paint's output value

2nd point's dstancevaee| | ) 1.0

L Press the UP,
DOWN, LEFT or

[ 2 RIGHT key to start
the 2nd point monitor
focus setting.

The numerical value satting procedure is the same as for the 1st point. |

O Press the ENT key
to end the monitor
focus setting.

[ Monitor focus calculation is executed. |

L JL.

Focl u
oV nb

O The items displayed in the chart are setting examples.

I::I:II
v
CI
C€3|=0

The characters
enclosed in the
line frame (blink-
ing) are the char-
acters that are set.
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Monitor focus example 1

Linear output
current (mA)

-
-

0 5.0
Sensor display
value (mm)

Monitor focus example 2

Linear output
voltage (V)

-
-

0 5.0
Sensor display
value (mm)

Linear output
current (mA)

In case
1. m:
7SAT: 20mA

Linear output
current (mA)

Linear output
voltage (V)

75mnm<2V 4
+3 -

Linear OUIDUT
voltage (V) .2

iy (i EEm—

-
-

0125 375 50
Sensor display
value (mm)

™
14
w
=
o
<
I
o

6 0.625 3.?"5 5.0

Sensor display

value (mm)

B >
0125 375 50
Sensor display
value (mm)

-
-

0 0.625 3.75 5.0
Sensor display
value (mm)
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Monitor focus example 3 (In case of differential enabled)

A /
20 20 --
18 --
In case of
Linear output 12 3.75mm: 18mA 12 -
current (mA) Linear output
current (mA)
4 O R
: .- - + +—it -
0 25 5.0 0 2537550
Sensor display Sensor display
value (mm) value (mm)

Reference)® See ‘3.8.10 Differential function’ concerning the differential function.

.FI Zero reset is automatically cleared when monitor focus is set, so
exercise caution.

CHAPTER 3
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3.8.10 Differential function

This function makes the amount of change in the measurement value an output
value.

Use this function when measuring if you are paying attention to changes in
measurement values, as when counting the number of work pieces, etc.

If the differential mode is selected, the number of comparison cycles (laser beam
emission periods) can be set.

Example of measuring values and differential values at those times.

‘ |:| The measurement value at the point only is compared.

Measurement A
value
Average
sampling rate =1
Cycles= 10 ™
14
- u
S —
10 cycles : Time o
i i i - , <
A ] i i [Since there is a differ- T
H i |ence with the measure- (&)
i | ment value, the differen-
¢ |tial value changes.
Snce there is a difference with the Snce there is no difference with the
measurement value, the differential measurement value, the differential
value changes. value is0.

The amount of change in the measurement value is the difference

between the value in this measurement and that in the previous
measurement.

If the average sampling rate is increased, the change volume
becomes smaller, so exercise caution.
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B Setting method
First, select* SEE ’or* RLL ’in the special settings.

Special
SPciL |::> cLoSE |No special setting display
ctoSE SEL |Seting related

d {SP |Display related

E £ ¢ |Cther

AL L |Displayall
SPcl| , [ 5Pcl
SEt R

. Press the ENT key.

d IFF ‘ . Pressing the LEFT or

RIGHT key select the

CHAPTER 3

of F differential function.
Next, set the differential function.
Differantial function
o (FF on Enable
of £ offF Disable

When ON
- Press the UP, DOWN, LEFT or RIGHT
% g B ﬁ E ‘ . key to set the number of cycles.
Uuuc

. Press the ENT key to set
the value.

Number of cycles input method

d-cYe d-cHe
000¢ E1000¢e3 Blinks2times.
. . Press the UP or DOWN keys
change the numerical value.
‘ . Press the LEFT or RIGHT
kays change the digit

. Press the ENT key to set d-cYc
the value. _'3 00c| Blinksstops.
End setting.

O Numerical values in the figure are setting examples.
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3.8.11 Display reverse function

The digital display's display direction can be selected.

Select the forward direction or the reverse direction to match the direction of
installation on the equipment.

The display direction is the up / down reverse direction.

When the display direction is reversed, the operation keys UP and DOWN, RIGHT
and LEFT are replaced with each other.

m  Setting method
First, select‘ d {SP ’or‘ RLL ’in the special settings menu.

Special
SPcl |::> cLoSE |No special setting display
ctoSE SEL |Setting related

d 1S P |Display related

E £ ¢ |Cther
AL L |Displayall

e

SPeil| SPcl

d {SP LE

. Press the ENT key.

drfu . . Pressing the LEFT or

£F RIGHT key select the
[*] display reverse function.

CHAPTER 3

Next, set the display reverse ON or OFF.

Display revarse

drfu ::> on | Enable
ofF ofF Disable

LLILA

drfu
an
. Prass the ENT key
to end the display
reverse,

O The display in the figure is a setting example.
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3.8.12 ECO display function

This selects whether the ECO display function will be enabled or disabled.
When the ECO display function is enabled, the digital display is in the dark
lighting state.

m Setting method
First, select‘ d {SP ’or‘ RLL ’in the special settings menu.

Spedial ﬁ

SPeclL cLoSE |No spedial setling display

ctoSE I SEL |Setting related

d 1S P |Display related
E £ ¢ |Cther
AL L [Displayall

— &

SPeil| SPcl

d (5P Li

. Press the ENT key.

Eco . . Pressing the LEFT or

RIGHT key select the
an ECO mode.

CHAPTER 3

Next, set the ECO mode ON or OFF.

ECO mode

Eco ::> an | Enabe
on ofF Disable

Eco

afFfF

. Press the ENT key
to end the ECO
maode

O The display in the figure is a setting example.
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3.8.13 Display digits limitation

This determines the number of display digits in the main-digital and sub-digital
displays. If the number of digits is limited, the digits are turned off beginning with
the lowest order digit.

Also, all the digital display is turned off when 0 digit is selected.

However, the above contents are applicable only in the RUN mode.

B Setting method
First, select‘ d 1SP *or¢ RLL ’in the special settings menu.

Spedial ﬁ

SPeclL cLoSE |No spedial setling display

ctoSE I SEL |Setting related

d 1S P |Display related
E £ ¢ |Cther
AL L [Displayall

—

SPeil| SPcl

d (5P Li

. Press the ENT key.

ir Pressing the LEFT or
diu ik . . RIGHT key select the
S display digits limitation.

CHAPTER 3

Next, set the number of display digits.

Display digis imitation
d il it |::> S-d {0 |Dispay5digits
S Y -g (L |Display4digits
3-d {5 |Display 3digits
2-d {0 |Display 2 digits
{-d {0 |Display 1 digit
0-4d {5 [Nodisplay

I
-

o
€A
-

. Press the ENT key
to end the display
digits limitation

End setting.

O The display in the figure is a setting example.
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3.8.14 Non-measuring time setting

This sets the output method during non-measuring time (during reset input, when
the laser beam intensity is abnormal).

Non-measuring time setting
CLAMP KEEP

Judgment Output All OFF Keep the value from just before
Linear Output | Clamp the maximum output value | the non-measuring state.

Maximum output value
Voltage output: +5.5V approx.  Current output: 23mA approx.

m Setting method
First, select Ete "or‘ RLL ’in the special settings menu.

Special —l

™

[1'4 SPcl cL oSE [No spedial setting display
||-|_J cLoSE CEL |[Setting related

o d {SP |Display related

< E L ¢ |Cther

5 L L [Displayall

SPciL SPcl
Ete| & Ll

. Press the ENT key

= Pressing the LEFT or
& E 5 — & . . RIGHT key select the non-
PEEP measuring time setting.

Next, set the non-measuring time settingon‘ PEEP "or‘ ¢LAAP °,

- meuing bme e
rESEE PEEP |Keepoutput value
v E C P Clamp at

cbL RAP |[current: 23mA approx.
\oltage: +5.5V approx

b

rESEL
ctRAP

. Press the ENT key to
end the non-measuring
time satting.

O The display in the figure is a setting example.
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3.8.15 Zero reset memory function

This selects whether or not to save the zero reset level in memory when the

power is turned OFF.
If you desire to reproduce the zero reset level from

the previous operating session

when you turn the power ON again, then enable this function. If this function is
enabled, the zero reset level data are written to EEPROM each time. The writing
life of the EEPROM is only about 100,000 times, so if zero reset is used for each
measurement, disable this function in order to protect the memory.

However, even if the zero reset memory function is disabled, the zero reset level

is written in EEPROM in the following cases.
0 When setting the threshold values.

00 When performing each of the settings in the FUN mode.

™
m Setting method (14
First, select €t ’or‘ RLL ’in the special settings menu. 'l-'_J
Special %
SPcl cL oSE [No spedial setting display L
cLoSE CEL |[Setting related O
d {SP |[Display related
E L ¢ |Cther
L L [Displayall
5Pel] o SPcl
Etc L

. Press the ENT key

an

Next, set the zero reset memory function ON or

Zef0 esgd memar y nctn

SrhEn . . Pressing the LEFT or

RIGHT key select the zero
reset memory function.

OFF.

Enable

ZrnEn :> A
on of F

Disable

g

r

En

D D¢

FF

.
O The display in the figure is a :

Press the ENT key
to end the zero reset
memoary function

setting example.
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3.8.16 Gain switching

The sensor's sensitivity when receiving laser beam (corresponding to internal
gain) can be switched.
Normally, use this setting on the metal side.

» Low

Gain High
Black

White Metal

If the appropriate gain value is not set in accordance with the
Pl measuring environment, the output could be saturated and rapidly
reach a state where measurement was impossible, so exercise

caution.

m Setting method

First, select Ete *or*

Special
SPcil
cLoSE

L L 'in the special settings menu.

cbLoSE [No special setiing dispiay

SEL |[Setting related
d {5 P |Display related

E L ¢ |Cther

AL L |Displayall
SPel| , | SPci
Ete L

. Press the ENT key

nEERL

Next, select the gain setting and set it.

Gain setting

LR in

n

EERL

O The display in the figure is a

setting example.

GR in . . Pressing the LEFT or

RIGHT key select the gain
setting

bLAcY

Black mode

Vh ikE

White mode

nEEAL

Metal mode

<

oA

in

YhitE

. Press the ENT key
to end the gain
seftting,
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3.8.17 Key lock function

The controller's key input can be disabled.

Once the key input is disabled, the controller will not accept any key inputs until
the key lock is released.

Use this function to avoid changing the setting by mistake.

B Key lock setting method

ENABLE Set the mode select switch in the FUN

ZERO
HCH povC m O position.

RUN THR FUN

Press the UP, DOWN, RIGHT and LEFT keys ©
all simultaneously for 3 seconds or more. ﬁ
“Loc¥ ’ is displayed in the main-digital [ws
display. o
‘R ’ is displayed for 3 seconds in the g
Press the UP, DOWN, LEFT and sub-digital display. L
RIGHT keys all simultaneously o
for 500 After 3 sec., ‘ @ ' is displayed in the
ZERO ENABLE sub-digital display and the key lock setting is
Hﬁ"' LLONC) m O3 completed.
m Key lock release method
ZERO ENABLE Press the UP, DOWN, RIGHT and LEFT keys

HEH LOONC] = L[] all simultaneously for 3 seconds or more.

“ FrEE ' is displayed in the main-digital

""" " is displayed for 3 seconds in the
sub-digital display.
After 3 sec., ‘ oF ’ is displayed in the
sub-digital display and key lock is released.

However, operation of the following keys is enabled.
0 Mode select switch operation

O Threshold select switch operation

O Key lock release operation
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CHAPTER 4
ERRORS: WHEN THIS HAPPENS...

This chapter explains concerning the display when each type of error
occurs and the treatment, etc.

4.1 Errors:When This Happens... ... 144
4.1.1 Error display during normal measurement.............cccceeeeiiiieeneeeiniiiees 144
4.1.2 Error display when setting numerical values...........ccccccooiiieiiiiiniinnnes 145
4.1.3 Error display during adjacent sensor calculation................cccccevereinne 145
4.1.4 Scaling cannot be Set. .........ccociiiiiiiiiii 146
4.1.5 Monitor focus cannot be Set..........ccoviriiiiiiee e 146
4.1.6 Threshold values cannot be set. ..........cccco e 146
4.1.7 Hysteresis cannot be Set. .......ccooviiiiiiiiiii e 146
4.1.8 Laser deterioration..........ccccvvveeriiiiie i 146
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4.1 Error: When This Happens...

4.1.1 Error display during normal measurement

. Recovery
Display Cause and countermeasure method
E _ 5 N t ;)tg:eeor all the judgment outputs is in the short circuit Auto
(blinking) O Remove the load short circuit state. recovery
Turn the
The EEPROM is destroyed or data are abnormal. power on
E - E E P O Press the ENT key 3 sec. or more. again or
(blinking) O If there is no improvement, replace the | replace
controller. the
controller.
The cable connecting the sensor heads and controller
. Auto
is not connected (Note 1) or the sensor heads are recovery
E -h E d abnormal. |
(blinking) O Connect the sensor heads. ?hrerig:gsr
O If there is no improvement, replace the sensor
heads.
heads.
The light reception intensity is insufficient.
See ‘4.1.8 Laser deterioration’.
E - dr Hd O If the gain setting has been changed, set the Auto
(blinking) optimum gain setting. recovery
O If there is no improvement, change to an
appropriate work piece.
The light reception intensity is saturated.
See ‘4.1.8 Laser deterioration’.
E-hrtk O If the gain setting has been changed, set the | Auto
(blinking) optimum gain setting. recovery
O If there is no improvement, change to an
appropriate work piece.
' o Replace
.(-dg ':I:a‘e'g The sensor head's laser is deteriorated. the
piay See ‘4.1.8 Laser deterioration’. sensor
for 5 sec.) head.
Notes: 1) No error is displayed if the sensor head to controller connection cable is connected to

the controller and not connected to the sensor head.
2) Threshold value direct input is possible even when the light reception intensity is
saturated. However, teaching is impossible.
3) If multiple abnormal states occur simultaneously, the display priority order is from the
top of the above table.
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4.1.2 Error display when setting numerical values

. Recovery
Display Cause and countermeasure method
This is output when setting of a LOW threshold value
' that is greater than the HIGH threshold value is
E ' N e Auto
blinki attempted. recover
( In |ng) O See ‘4.1.6 Threshold values cannot be set’, then y
reset the threshold values.
This is output when setting of a HIGH threshold value
) that is lower than the LOW threshold value is
Errhb Auto
blinking) attempted. recovery
( O See ‘4.1.6 Threshold values cannot be set’, then
reset the threshold values.
The set numerical value is too large.
E FrOg (See ‘4.1.4 Scaling cannot be set’ to ‘4.1.7 Hysteresis | Auto
(blinking) cannot be set) recovery
O Input the appropriate numerical values.
The set numerical value is too small.
F - - U d | (See4.1.4 Scaling cannot be set’ to ‘4.1.7 Hysteresis | Auto
(blinking) cannot be set’) recovery
O Input the appropriate numerical values.
4.1.3 Error display during adjacent sensor calculation
. Recovery
Display Cause and countermeasure method
The adjacent calculation communications data are
abnormal. Auto
O Set the 1CH side controller in the THR mode or the
recovery or
RUN mode. replace the
E - dﬂ c O Check if the light reception intensity of the 1CH P
. . ; controller
(blinking) side controller is not abnormal. of
O Check if the connections between the controllers .
calculation
are normal. unit
O If there is no improvement, replace the ’
controller or the calculation unit.
Single unit operation was attempted with A - B or A + B
still selected.
E -chib O Connect the 2 wunits again, turn adjacent | Auto
(blinking) calculation off, then try single unit operation. recovery

O If the above operation is difficult, carry out

setting initialization processing.
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4.1.4 Scaling cannot be set

In the following cases, the scaling setting becomes NG.

O If the width between the points in 2-point scaling is less than 10% of the full
scale (F.S.).

O If the value input for scaling is extremely small, or extremely large.

4.1.5 Monitor focus cannot be set

The setting becomes NG if the width between the two specified points is 10% of
the full scale (F.S.).

Also be sure to set monitor focus after completing the scaling setting. It is
recommended that the linear output value be decided after fixing the display
value with respect to the actual distance in scaling.

4.1.6 Threshold values cannot be set

Always set the threshold values so that the

‘HIGH threshold value’ > ‘LOW threshold value’.

Also, if the hysteresis (Hys) is to great, and it happens that the

(HIGH threshold value - LOW threshold value) < Hys,

it will be impossible to obtain a PASS judgment, and the setting will be done. Also,
in cases where the threshold value is outside the measuring range of the sensor,
the value cannot be set.

CHAPTER 4

4.1.7 Hysteresis cannot be set

If the hysteresis (Hys) is to great, and it happens that the

(HIGH threshold value - LOW threshold value) < Hys,

it will be impossible to obtain a PASS judgment, and the setting will be done. Set
the hysteresis setting value so that it is low so that the above conditions do not
occur.

4.1.8 Laser deterioration

The message ‘ Ldd¥n ’is displayed for 5 sec. in the main digital display when
the power is turned on. In this case, the laser in the sensor head has deteriorated.
Replace the sensor head.
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SPECIFICATIONS AND DIMENSIONS

This chapter explains concerning ratings and performance.
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5.1 Ratings / Performance
5.1.1 Sensor head

Type ¢ 1mm type 5mm type 10mm type

Item Model No. HL-T1001A HL-T1005A HL-T1010A

Applicable controller HL-AC1, HL-AC1P

Emitting method Pulse-modulated

Sensing range 0 to 2,000mm 0 to 500mm

Sensing width ¢ 1mm (Note 1) 5mm 10mm

vin.sensing object | G AT | Sheer | ot e

Repeatability 4pum (Note 3) 4um (Note 4)

Ir_elggiatjrticc)) %tp()llfltote 5) 4pum (Note 6) 4um (Note 4)

Emission indicator Green LED (Lights up during laser emission)

Ambient temperature |0 to +50°C (No dew condensation), Storage: -25 to +70°C

Ambient humidity 35 to 85% RH, Storage: 35 to 85% RH

Emitting element Red semiconductor laser (peak emission wavelength: 650nm)

Laser class Class 1 (JIS/ IEC)

Max. output 0.2mW or less | 0.35mW or less

Material Case: Polyesterimide, Case cover: Polycarbonate, Front cover: Glass

Cable extension Extension up to total 10m is possible, with the exclusive extension cable.

Weight Emitt_er: ‘15g approx. Emitt_er: .159 approx. Emitt(_er: $Og approx.
Te) Receiver: 159 approx. | Receiver: 15g approx. | Receiver: 20g approx.
% MS-LA3-1 (sensor head
= MS-HLT1-1 (Sensor head mounting| s "9 bracket):
% tL)¢[:1ascekret:t;)e:zatzml\lz;)lf‘gjnment sticker: 2 Nos Laser' beam - alignment
@) | A\ccessories Chinese laser class label .set :1. set sticker: 2 Nos.

Chinese laser class
label set :1 set
Sensor head to controller
connection cable: 1 No.

Sensor head control connection cable:
1 No.

Notes:1) In case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size is
¢1tod2.5mm.

2) In case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size is ¢ 50um.

3) In case of a detection distance of 0 to 500mm, and an average sampling rate of 64 times
with the light half cut off. At 32 times, it is 5um.

4) In case of an average sampling rate of 64 times. At 32 times, it is 5um.

5) Value calculated with the linear output allowance factor (+30) when connected to the
controller included in the calculation of the detection width.

6) In case of a detection distance of 0 to 500mm, and an average sampling rate of 64 times.
At 32 times, it is 5um. The value calculated imagining a detection width of ¢ 1mm with the
light cut off the smallest detection object near the center, and with the allowance (+3[) in
the linear output included in the detection width calculation.
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5.1.2 Sensor head (FDA Compatible)

Type ¢ 1mm type 5mm type 10mm type
Item Model No. HL-T1001F HL-T1005F HL-T1010F
Applicable controller HL-AC1, HL-AC1P
Emitting method Pulse-modulated
Sensing range 0 to 2,000mm 0 to 500mm
Sensing width ¢ 1mm (Note 1) 5mm 10mm
vin.sensingoject | G4 opeds | §005mm cpactie | 80 1nm opacte
Repeatability 4um (Note 3) 4um (Note 4)
Ir_g;(ce)iﬂt%lgr()ll\lltc)t e 5) 4um (Note 6) 4um (Note 4)
Emission indicator Green LED (Lights up during laser emission)
Ambient temperature | 0 to +50°C (No dew condensation), Storage: -25 to +70°C
Ambient humidity 35 to 85% RH, Storage: 35 to 85% RH
Emitting element Red semiconductor laser (peak emission wavelength: 650nm)
Laser class Class 2 (FDA) Class 1 (JIS/IEC)
Max. output 0.2mW or less | 0.35mW or less
Material Case: Polyesterimide, Case cover: Polycarbonate, Front cover: Glass
Cable extension Extension up to total 10m is possible, with the exclusive extension cable.
Weight Emittt_ar: 1.59 approx. Emittt_ar: 1.5g approx. Emitte_ar: 3.’Og approx.
Receiver: 15g approx. |Receiver: 15g approx. | Receiver: 20g approx.

MS-LA3-1 (sensor head
MS-HLT1-1 (Sensor head mounting |mounting bracket): 2 Nos.

bracket): 2 Nos. Laser beam adjustment
Laser beam adjustment sticker: 2 Nos. sticker: 2 Nos.
Accessories Sensor head control connection cable: | Sensor head to controller
1 No. connection cable: 1 No.
Chinese laser class label set :1 set Chinese laser class
Label set: 1 No. label set :1 set

Label set: 1 No

Notes:1) In case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size is
¢lto ¢2.5mm.

2) In case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size is
¢ 50um.

3) In case of a detection distance of 0 to 500mm, and an average sampling rate of 64 times
with the light half cut off. At 32 times, it is 5um

4) In case of an average sampling rate of 64 times. At 32 times, it is 5um.

5) Value calculated with the linear output allowance factor (+300) when connected to the
controller included in the calculation of the detection width.

6) In case of a detection distance of 0 to 500mm, and an average sampling rate of 64 times.
At 32 times, it is 5um. The value calculated imagining a detection width of @ 1mm with the
light cut off the smallest detection object near the center, and with the allowance (+30) in
the linear output included in the detection width calculation.
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5.1.3 Controller

Type

NPN Output Type

PNP Output Type

Iltem Model No.

HL-AC1

HL-AC1P

Applicable sensor
Head

HL-T1001A, HL-T1005A, HL-T1010A
HL-T1001F, HL-T1005F, HL-T1010F

Supply voltage

12 to 24V DC +10% Ripple P - P: 10% or less

Current consumption

190mA or less (when connected to the sensor head)

Measuring cycle

150ps

Linear output

Current / voltage output switchable (Note 1)

During current output: 4 to 20mA/ F.S. Maximum load impedance: 300Q
During voltage output: +4V / F.S. Output impedance 100

(In the monitor focus function, it can also be set at 5V, 0 to 5V, etc.)

Temperature
characteristics

+0.2% F.S. / °C (Note 2)

Settable average
sampling rate (Note 3)

1to 4,096 (13 steps)

Judgment output

NPN transistor open collector

* Maximum sink current: 50mA

- Applied voltage: 30V DC or
less (between judgment
output and 0V)

- Residual voltage: 1.2V or
less (at 50mA sink current)

PNP transistor open collector

* Maximum sink current: 50mA

- Applied voltage: 30V DC or
less (between judgment
output and +V)

- Residual voltage: 2V or less
(at 50mA source current)

Number of outputs HIGH / PASS / LOW 3 values output.
Output operation ON when the received beam level reaches the threshold valve.
Short circuit protection Incorporated

Laser OFF input

0V connection: Laser emission
stop
Open: Laser emission
- Applied voltage: 30V DC or
less (at 0.1mA leak current)

+V connection: Laser emission
stop
Open: Laser emission
- Applied voltage: 30V DC or
less (at 0.1mA leak current)

Zero reset input

0V connection: Zero reset
operates
Open: Zero reset disabled
- Applied voltage: 30V DC or
less (at 0.1mA leak current)

+V connection: Zero reset
operates
Open: Zero reset disabled
- Applied voltage: 30V DC or
less (at 0.1mA leak current)

Timing input

0V connection: Enabled

Open: Disabled

- Applied voltage: 30V DC or
less (at 0.1mA leak current)

+V connection: Enabled

Open: Disabled

- Applied voltage: 30V DC or
less (at 0.1mA leak current)
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Reset input

0V connection: Enabled

Open: Disabled

- Applied voltage: 30V DC or
less (at 0.1mA leak current)

+V connection: Enabled

Open: Disabled

- Applied voltage: 30V DC or
less (at 0.1mA leak current)

Laser indicator Green LED (lights during laser emission)
* HIGH: Orange LED (Measurement value > HIGH threshold value)
s Judgment PASS: Green LED (LOW threshold value= Measurement value
% |output = HIGH threshold value)
'-g LOW: Yellow LED (LOW threshold value < Measurement value)
~ |Enable Green LED (Lights up during normal operation)

Zero reset Green LED (Lights up when the zero reset function is enabled)

5-digit red LED display
5-digit yellow LED display
0 to +50°C (No dew condensation), Storage: -25 to +65°C
35 to 85% RH, Storage: 35 to 85% RH
Floating ground

Case: Polybutylene terephthalate
Transparent cover: Polycarbonate

1409 approx.

Main digital display
Sub-digital display
Ambient temperature
Ambient humidity
Ground system

Material

Weight

¢ Measurement @ Self peak hold @ Positioning
value display @ Self bottom hold teaching
@ Setting value, @ Zero reset € 2-point teaching
light intensity @ nitial reset € Automatic
value resolution ~ €On delay timer teaching
display € Off delay timer @ Hysteresis width
& Standard light @ One shot timer variability
reception intensity @ Differentiation 4 Monitor focus
setting @ Sensitivity €4 Non-measuring
:Auto scaling ‘selection ‘time setting
: : Scaling Threshold value (A - B) calculation
Major functions @ Display reverse direct setting (Note 4)
@ Display off mode @ (A + B) calculation
€ ECO mode (Note 4)
@ Display digits @ Mutual interference
change prevention (Note 4)
& Sample hold ®Laser
@ Peak hold deterioration
€ Bottom hold detection
@ Peak to peak @ Lock function
hold @ Zero reset
memory

Notes:1) Switching between current and voltage is accomplished by a switch on the bottom of the
controller.
2) These are the temperature characteristics of the linear output when the sensor head is
connected.
3) The judgment output and linear output response time is calculated by (Measuring cycle) x
(Set average sampling rate + 1).
4) The calculation unit is necessary.
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5.1.4 Calculation unit

Type

Calculation unit

Item Model No.

HL-AC1-CL

Connected controller

HL-AC1, HL-AC1P

Current consumption

12mA or less (supplied from the controller)

Connection method

Connector

Connection indicator

Orange LED (Lights up when connected to the controller)

Ambient temperature

0 to +50°C (No dew condensation and freezing)
Storage: -15 to +60°C

Ambient humidity

35 to 85% RH, Storage: 35 to 85% RH

Grounding method

Floating ground

Material

Surface: Acryl, Case: ABS

Weight

509 approx.
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5.2 Dimensions

5.2.1 Sensor head

® HL-T1001A [¢ 1mm type]
(Units: mm)
Emitter 2-¢3.2
» 28
P 16 —»= ¢$2.6 cable 0.52m (Gray)

I 1 % (& ‘ / e

LS ' f |:H: I:%»‘ G

v L =
Manufactured by JST Mig. Co., IV

Laser beam center XARR-04VF

Emission indicator (Green)

(Units: mm)
Receiver 2-¢3.2
il 19 2.8
—= 5 j— @ 2.6 cable 0.52m (Black)
i 1 ;é ‘ 2
15 9 A ——d= ;,'T‘:% 1ol
Manufactured by JST Mig. Co., Ltd. /
Laser beam center XARR-04VF
15 -
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m HL-T1001F [¢ 1mm type]

(Units: mm)
Emitter
0.2 —»i=
(1.5) - 16 _‘ ¢ 2.6 cable 0.52m (Gray)
|
X ]
‘ B —y
15 9 —8 Z o
-
©9) O
———BE0000C0000

Certification / identification Iabel/
(50 ¢ m polyester film)

-5) Manufactured by JST Mig.
Co., Ltd.
XARR-04VF

Laser beam shielding plate

Emission indicator (Green)

il
]

Receiver

(Units: mm)
2-93.2
(- 19 28
- 5 - ¢ 2.6 cable 0.52m (Black)

/e

LA ez
15 9 B ‘JJ—O  S——  ——_ "E‘

E‘\ﬂ

|
Manufactured by JST Mfg. Co., Ltd. /

Laser beam center XARR-04VF

-
w
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HL-T1001O [Dimensions with side view attachment (HL-T1SV1)]

(Units: mm)
Emitter I R
T /ﬁ | k
15 i | 7
1_ L d _'_
Laser beam center (49) -
\[715 i 34
o] NS %
g 15 B3 ® -
1L e . @1. \_r
-—23.5——l
(Units: mm)
Receiver T 4 "
15 ] ——%
S =1 O
Laser beam center (34)
15— 19—
@ |1 t % &[] A
—J——E 15 —iH _\.L@‘_Cﬂﬂ_
e 125
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m HL-T1005A [5mm Type]

(Units: mm)

Emitter

34 - 2.8
% 16 4.‘ ¢ 2.6 cable 0.52m (Gray)
I v IET T ) / Yt ‘J
1f 9 -1 1 }: g £ i@ ‘III-

Laser beam center

2-$3.2

)\ —
Manufactured by JST Mig. Co., Ltd.
XARR-04VF

&

Emission indicator (Green)

—H— [8]

Receiver

(Units: mm)
2-3.2
2.8

—“ 5= ¢ 2.6 cable 0.52m (Black)
i T /—
15 9 liﬂ FE= =%t &
‘ e

Manufactured by JST Mig. Co., Ltd.
Laser beam center XARR-04VF
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HL-T1005F [5mm type]

(Units: mm)

Emitter 2-¢3.2

0.2 —»i= 34 2.8

(1.5) -« 16
!I—n_.f T

LT

|

1 * (-
©9) )

i

|

NBBEOOOO00000
S

Certification / identification Iabel/

—-h (10) L

(50 4 m polyester film)

Laser beam shielding plate

¢ 2.6 cable 0.52m (Gray)

Sammun=_ I €
N
(36.5) Manufactured by JST Mfg.

Co., Ltd.
XARR-04VF

Emission indicator (Green)

15
(Units: mm)
Receiver 2-¢32
19 2.8
—“ 5 e ¢ 2.6 cable 0.52m (Black)
15 9 (/ J=Tee %
I O L

Manufactured by JST Mig. Co., Ltd.

Laser beam center XARR-04VF
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m HL-T1005C [Dimensions with side view attachment (HL-T1SV1)]
(Units: mm)
Emitter S
I
15 i | ;
t (= | =
1
Laser beam center (49) -
15— 34
| T L
1] O
—& 15 -1¥/} ) \_U’—d
L e A T
-—23.5—-1
(Units: mm)

Receiver ; P p—

Laser beam center (34)
=—15 'T' 19 -

AT i s ' q
—@— £ 15 %\L@‘/_

@I 1| Y Jﬁ}\_'/efc}‘_\h 'IJ

= 125 =

:

158



HL-T1010A [10mm Type]

(Units: mm)

Emitter

2-¢3.2

{ - 2.8
‘ ¢ 2.6 cable

Manufactured by JST Mfg. Co., Lid.

XARR-04VF

0.52m (Gray)

Emission indicator
(Green)

=
(Units: mm)
Receiver 2-¢3.2
-~25 - 28
= 10 $2.6 cable 0.52m (Black)
N\

XARR-04VF

Manufactured by JST Mfg. Co., Ltd.
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m HL-T1010F [10mm type]

(Units: mm)
Emitter 2932
| 0.2-we 42 - 28
Y R =" e od ¢26 cable 0.52m (Gl'ay)

©9) ) %9

[ TP ot

g

.

!
- 22 —
(1.9 (36.5)
Manufactured by JST
. . . . Mfg. Co., Ltd.
Certification / identification label XARR-04VF

(50 1 m polyester film)

Laser beam shielding plate Emission indicator

A T

e e

ga

(Units: mm)

Receiver 2-$3.2

¢'2 6 cable 0.52m (Black)

17

Manufactured by JST Mfg. Co., Lid.
XARR-04VF

Laser beam center
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HL-T1010O0 [Dimensions with side view attachment (HL-T1SV2)]

(Units: mm)
Emitter ' _ @
L M 1 [ . (OI ) i
- (63) -
42
| —r
i
33 -
(Units: mm)
Receiver f [ @_
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® MS-HLT1-1

[Sensor head mounting bracket for HL-T10010 /HL-T10050 ]
(Units: mm)

5 i:l
i T
t1.6
(Units: mm)
2-¢3.2
Assembly dimensions /
This drawing shows the ] T [/
case where bracket is L g —[y_q
mounted on the receiver T £/
34.6) 14.512.5 A
(34.6) . %e..&- 1.6
* D Fan L ]
Q ; N * i
10 .
v —RAPll 34
» | 34
8 Ll 16
11—} 9 =
> 5
{ AR
| T [l
' §17 S —3
405 %—}u' ,
— 131 |-
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MS-LA3-1 [Sensor head mounting bracket for HL-T10100 ]

(Units: mm)
—~ 6 14
[ s H
PR 1)
AST
3.4 14 Q}_—\ti 6
{ 4’ 101
l|l [ * - 20 -
3 —= w34 3] fae 14 —m
$32 10 . -~ 20—
. 14 |y
| T & 1e
o3 3.4 P [L 6y 14 \ i
t16 l131 2-M3%0.5
. = 8 f——
23—-—1l » t1.6
(Units: mm)

Assembly dimensions

This drawing shows the
case where bracket is
mounted on the receiver

[}

7

k23
1~
+ 13 )
T T r v .
o 23 " t18 e 20 -l
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m CN-HLT1-1 [Sensor head to controller connection cable]

(Units: mm)
Total length: G
1.5m ray e B
b / — = | > Emitter
Controller <— o> _—I—_—F 3 _
- @(}\ —> Receiver

RP17-13P-12PC, manufactured by
Hirose Electric Co., Ltd.

Manufactured by JST Mig. Co., Ltd. XAP-04V-1
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5.2.2 Controller
m HL-AC1/HL-AC1P

(Units: mm)
@ 5.2 cabtyre cable 0.15m ¢ 5.2 cabtyre cable 2m
[l [Tt gaaaalo ol
] H—= 888881 2
L HCee888] =0/
[ he
\_ 1
(3.8) —»f = 64.3 -
i — ] = E
B H ]
— [ T m] 4.
343 Saoaasn” (l L= L e
R==ntiiit U S ¥
le—36.8
Suitable for a 35mm widith DIN rail

[Dimension with connector cover open]

(Units: mm)
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m MS-HLAC1-1 [Controller mounting bracket]
(Units: mm)
5 =
- 5 Q
T —= - ’-
|
m==NAE
to f IAYI ]
34. S’;h ﬁ’ i
[
1.1 /J LJ - 3.4 = 15
$3.2 32 Pas.
i 4
u 112 - X \M
l — ,,{‘ 5 T:I
i
1?4—1T t1.6
(Units: mm)

Assembly dimensions

(36) =

8434

32.2 14

=
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5.2.3 Calculation unit
m HL-AC1-CL

(Units: mm)

S

7
|

|
{

Linking connector

)
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CHAPTER 5

5.3 INTENDED PRODUCTS FOR CE MARKING

The models listed under ‘CHAPTER 5 SPECIFICATIONS AND DIMENSIONS'
come with CE Marking.

As for all other models, please contact our office. C E
Contact for CE

Panasonic Marketing Europe GmbH Panasonic Testing Center
Winsbergring 15, 22525 Hamburg,Germany

168



APPENDIX

FUNCTION INDEX
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FUNCTION INDEX

Reference Page

(A)
*Adjacent sensor calculation -Using the calculation unit, A+ B and A - B P.125
calculations between 2 controller units are

performed.

* Auto scaling function +The display value is set for the light recep- P.99
tion volume.

* Automatic teaching The threshold value is set automatically from P.90
the maximum and minimum values during
teaching.

*Average sampling rate *Changes the average sampling rate. P.110

(B)

*Bottom hold *Holds the minimum value of the measuring P.115
values from the measuring period defined by
the timing input.

()

*Differential function -Outputs the amount of change in the meas- P.133
urement values at the set measuring fre-
quency.

*Display digits limitation *Changes the number of display digits in the P.137
digital display.

*Display reverse function *Reverses the top and bottom contents in the P.135
digital display.

(E)

-ECO display function * The digital display enters the energy saving P.136
mode and the lighting becomes dark.

(©)

*Gain switching *Changes the light reception gain. P.140

(H)

*Hold * A function that enables measuring values to P.112
be held.

*Hysteresis width setting * Changes the hysteresis width of the judgment P.111
output.

(K)

*Key lock function *Disables key input. P.141

(M)

*Monitor focus function *The range and inclination of the linear output P.129

is set to the desired value.
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Reference Page

(N)

*Non-measuring time setting *Sets the output when in the non-measuring P.138
state, such as the reset time.

*Normal hold *This is the hold function in the Off state. P.113

P

*Peak hold *Holds the maximum value of the measure- P.114
ment values obtained during the period de-
fined by the timing input.

*Peak to peak hold * Holds the peak to peak value from the P.117
measurement values obtained during the
period defined by the timing input.

*Positioning teaching *The value used for teaching becomes the P.85
threshold value.

©)

*Sample hold *Holds the value sampled at the instant that P.116
the timing signal was input.

*Scaling function *Sets the measurement value display to the P.101
desired value.

*Self bottom hold *Holds the minimum value of the measurement P.120
values below the threshold value measured
during the measuring period.

*Self peak hold *Holds the maximum value of the measure- P.118
ment values above the threshold value
measured during the measuring period.

*Setting initialization *Returns the settings to the default values P.127
set at the time of factory shipment.

*Standard light reception *Records the light reception intensity in the P.80

intensity setting installation state as the standard light re-
ception intensity.

*Sub-digital display change *Changes the contents of the sub-digital display. P.73

(M

*Teaching +A function that sets the threshold values P.85
automatically.

*Threshold value direct input *Inputs the judgment output threshold value P.83
directly.

*Timer * Sets the timer function and time of the P.122
judgment output.

*2-point teaching * Sets threshold values automatically from P.87
2-point teaching values.

2)

*Zero reset / cancel *Sets the display and linear outputs to zero. P.76

*Zero reset memory function -Selects whether to store the zero reset data P.139

in memory or not.
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