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Thank you for purchasing the ultra-compact laser line sensor HL-T1 series.
In order to realize the full potential of the outstanding performance of this
product, please read this instruction 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.

i1 Caution

1. The pictures included in this instruction manual may differ slightly from
the actual product. Please understand this in advance.

2. The contents of this instruction manual are subject to change without
notice due to future improvements.

3. Unauthorized reproduction or transfer of this instruction manual and
accompanying software, in part or in whole, is prohibited.

4. We have done our utmost to make this instruction 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.

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

EFIWARRANTY PERIOD
SUNX warrants this product for twelve (12) months from the date of
shipment or delivery to the purchaser's appointed warehouse.
E1SCOPE OF WARRANTY
During the above mentioned period, if a failure of the product occurs
under normal use and operation, and if it is found by SUNX that it is
responsible for the failure, it shall remedy the defect or tender
substitution for exchange at its cost and expense.
However, in no event shall 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 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 practice at the time of purchase
or contract
(4) Failure caused by use which deviates from the
conditions/environment given in the product catalog or
pecifications
(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 happening of Force Majeure
Further, the warranty given here is limited only to this product which has
been purchased or delivered. SUNX shall not be responsible for any
consequential damage or loss arising out of the failure of this product.

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

The above contents presuppose that the product was purchased and
used within the borders of Japan.
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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 line sensor safely, this instruction
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 conditions
AWAR""NG where there is danger or concern with the safety of the
human body.

Y 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 light through a lens or other optical
observation system, so please avoid doing so.
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About Laser Safety

1. JIS/IEC

% With the objective of preventing injury to users of laser products before it can
happen, JIS C 68024y, "Safety Standard for Laser Products", based on IEC
(International Electrical Standards Committee) standards, was stipulated. In
JIS C 68024, 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 6802 4,
"Safety Standard for Laser Products" but also by IEC60825-1 and EN60825-

1.
% Class Categorization of the HL-T1 A.(JIS/IEC)

Class 1

< Laser Related Label Indications

The following label is affixed to a side of sensor head according to the
laser device safety standard.

HSA1L—HHE
CLASS 1 LASER PRODUGT

™\ 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 light through a lens or other optical
observation system, so please avoid doing so.
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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
PRODUCTS)

% 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 F Classification (FDA)

Class 2

06/2006



% The following label is affixed to this product based on the FDA
standard.

(1) Aperture Label

AVOID EXPOSURE

LASER RADIATION |15 EMITTED
FROM THIS ARERTURE

(2) Warning Label
(for the HL-T1001F) (For the HL-T1005F, HL-T1010F)
|l CcCAUT 1 ON |l CAUT 1 ON

LASER RADIATION LASER RADIATION
[ NOT STARE INTO BEAN [0 NOT STARE (NTO EEAN
Mezimn ootput Bl Tee length | E30m Loomm ortout C0 3l Feve [ength 0 Bl

Plsw duration - Bus Luser medivm - Haale? Bulee daration © s Lase wedum ARl

CLASS @ LASER PRODUCT CLASS O LASER PRODUCT
(3) Protective Housing Label (4) Certification and Identification Label
CAUTIUH CLASS I LASER PRODUCT (FIDA)
) Conplies with 21 GFR 1040, 10andid40. 11
Laser radiation when open. Suns Lini ted 2431-1, Ushiyaracho. Kesugaishi, Aichiken, 485 Japan
00 NOT STARE INTO BEAN. WARLIF AGTURED:

<Label Position>

HL-T1001F, HL-T1005F HL-T1010F
: ]
gt £y}
i1l il
it 52
=E3 =M
22 i
r L Hid Bsdl |
I !F‘Jl{}' p !.:i__g L
T E
L0,

(Note 1): The label shown above is for
the HL-T1001F.
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J If this product is exported to the US as a component of a machine or
instrument, it is necessary to submit an initial report on the piece of
equipment as a whole to the CDRH (Center for Devices and Radiological
Health).

It is also necessary to submit the same kind of initial report in cases where
this product is being exported to the US as a maintenance part.
Where to send the initial report:

Center for Devices and Radiological Health

Division of Enforcement Il

Department of Health and Human Services

Office of Compliance(HFZ-307)

ATTN: Electronic Product Reports

2098 Gaither Road

Rockville, MD 20910 USA,

prior to the introduction of the reported laser products into

commerce.

If you have specific questions, write to the above address or
call(301)594-4646, Fax(301)594-4672.

Y 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.

Y 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.
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% Table of FDA Requirements for Laser Products

Reaui ¢ Class’
equirements I [na ] 0 Jmalup| v
Performance (all laser products)
Protective housing (1040.10(f)(1)) R? R? R? R? R? R?
Safety interlock (1040.10(f)(2)) R4 | R4 | RB | RB | R4 | R®4
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 | NA | NA R R
Key control (1040.10(f)(4)) N/A | NA | NA | NA R R
Emission indicator (1040.10(f)(5)) N/A | N/A R R R | R
Beam attenuator (1040.10(f)(6)) N/A | N/A R R R R
Reset (1040.10(f)(10)) NA [ NNA | NA | NA [ NA | R®
Performance (specific-purpose products)
Medical (1040.11(a)) S S S S8 S8 S8
Surveying, leveling, alignment (1040.11(b)) S S S S NP | NP
Demonstration (1040.11(c)) S S S S s | s"
Labeling (all laser products)
Certification & identification (1010.2, .3) R R R R R R
Protective housing (1040.10(g)(6), (7)) D° R® R® R® R® R®
Aperture (1040.10(g)(4)) N/A | N/A R R R R
Class warning (1040.10(g)(1), (2), (3)) NA | R R R® R2 | 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
B
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Footnotes
Based on highest level accessible during operation.

Required wherever & whenever human access to laser radiation above Class
I limits is not needed for product to perform its function.
Required for protective housing opened during operation or maintenance, if

w

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.

7 CAUTION logotype.

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

® CAUTION if 2.5 mW cm™ or less, DANGER if greater than 2.5 mW cm™2

Delay required between indication & emission.

Variance required for ClassIllb orI[Vdemonstration laser products and light
shows.

2 DANGER logotype.
* Required after August 20, 1986.

s 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
F, with the supplied label.

Replace the label

Accompanying Label

93521 L—H8E

CLASS 1 LASER PRODUCT

Replace the
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Handling Precautions

protection.
® In case of using devices for personnel protection, use
WARNING products which meet standards such as OSHA, ANSI, IEC
etc. for personnel protection applicable in each region or
country.

j ® Never use this product with a sensing device for personnel

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
5seconds, so 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

round.

egMake 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.

Wiring

< 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.

< Extend the cable between the sensor head and the controller using the exclusive

10U
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cable, and keep the total length to within 10 meters. Be sure to use the exclusive

extension cable (HL-T1CCJ[xl) to extend the cable from the sensor head. Use the

same type of shielded cable for wiring from the controller.

Environment

< Avoid dust, dirt, and steam.

< Take care that the sensor does not come in direct contact with water, oil,
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 object being measured has a mirror surface or is a transparent body,
it may be impossible to measure it accurate, so please exercise caution.

<= 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.

Display 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.
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Checking the Package Contents

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

Sensor Head

[Z1Body: Emitter, receiver 1 No. each
[1Sensor head-controller connection cable 1 No.
[1Sensor head mounting bracket set 2 sets

(Sensor head mounting brackets: 1 No., M3 screws: 2 Nos,
Nut: 1 No.)

[ZILight axis adjustment stickers 2 Nos.
[ILabel set (HL-T1 F only) 1 set
[ Instruction Manual 1 No.

Controller (optional)

[[IController Unit 1 No.

Calculation Unit (optional)

[[ICalculation Unit 1 No.

1Z
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About Markings

[ Meanings of Symbols

Q Shows an item that it would convenient to know.

POHAT

Shows an item about which caution is necessary
during operation.

Shows the item number of related contents in the
Reference)) manual.

List of controller LED display characters

__AbchFGhl

s
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|
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11
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<
2
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<
N
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Memo

4
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CHAPTER1 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 OCCURS...

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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When this happens...

% When desiring to set the judgment output threshold value directly.
Reference}}  "3.6.1 Direct threshold value input"

When desiring to teach workpiece positioning.

Reference¥»  "3.6.3 Teaching positioning”

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

Reference¥»  "3.6.4 2-point teaching”

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

Reference "3.6.5 Automatic teaching"

When desiring to set the standard light reception volume.
Reference¥y  "3.5.4 Setting the standard laser beam reception volume"

When desiring to change the digital display value freely.
Reference¥»  "3.8.1 Auto scaling function,” "3.8.2 Scaling function"

When desiring to change the response speed or raise the resolution.
Reference¥y  "3.8.3 Average sampling rate"
When desiring to change the positioning accuracy during operation and
during reset.
Reference¥y  "3.8.4 hysteresis width setting”

When desiring to hold the value measured during measuring.
Reference}) "3.8.5 Hold"

When desiring to use the off delay timer
Referencely "3.8.6 Timer"

When desiring to connect and calculate using 2 sensor heads.
Reference¥d  "3.8.7 Adjacent sensor calculation”

When desiring to return to the factory settings.
Reference}d "3.8.8 Setting initialization "

ZU
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When desiring to change the output current and voltage range.
Reference¥d  "3.8.9 Monitor focus function”

When desiring to detect minute changes.
Reference¥d  "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.
ReferenceX¥ "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.
ReferenceX¥ "3.8.16 Gain switching"

21
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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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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.
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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 @1mm (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

HL-AC1 Controller: NPN output

HL-AC1P Controller: PNP output

HL-AC1-CL Calculation unit

HL-T1SV1 Side view attachment: Exclusively for the HL-T10011x{ / HL-T-1005]x
HL-T1SV2 Side view attachment: Exclusively for the HL-T1010x{
CN-HLT1-1 Sensor head to controller connection cable: 1.5m

HL-T1CCJ4 Extension cable: 4m

HL-T1CCJ8 Extension cable: 8m

Sensor head mounting bracket for the HL-T1001[xf / HL-
T10051xt

MS-LA3-1 Sensor head mounting bracket for the HL-T1010x1
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 @1 to @2.5mm.

MS-HLT1-1

06/2006



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-T1SV), the direction in which the laser

beam shines can be changed. Use the FDA compatible model HL-T1§xt 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.

06/2006



2.2 Parts Description

2.2.1 Sensor head

Emitting
indicator (Green) l ;
Lights up when
emitting light
D 1 fssdq Emitter side
sensor head
connection
connector Emitting portion
Receiving portion
(Optical filter)
Receiver side
sensor head
connection
connector
Qdbdhudg
Rhcd udv “ss*bg Il dms
Installation
screw
receiver unit
Rdmrnq gd™c sn bnmsgnkkdg bnmmdbshnm b~akd *0-4 B (
Emitterside sensor | Controller connection connector |
head connection
conne ctor E;,
Cable color: Gray t -=I
1
=
Receiverside sensor head
connection connector
Cable color: Black

40
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2.2.2 Controller (optional)

Inputcable
(with connector)

Connector (cover
opens and closes)

Maindigital display (Red),
Zero resetindicator (Green) | measurement value,

function display, etc.

Laserlighting indicator (Green) wnable indicator(Green)V | LEFT key | | RIG HT key |
Judgmentoutput \\ + I/ -
indicators NI NN,
HIGH (Orange) <77 224 2 Lz / J_
PASS((Green)) ,,/// ISR S E [l uP (
LOW (Yello TR H - / —
w IS NN HYNY, AC1 &
% <A S~ 7 N
00 00 00 00 00 e
AR S
IR RaTl LOWN =
; A 2 (S — EN ﬂ:; N
7 .!' J E:)j 2 LA 1
Z suR( [ | | , —THR I
?7,77 - ol 3 ADAN M Rm
"‘f///////////////ﬁ%%%%7/x ; )
| Threshold value select switch | DOWN key |
Sub-digital display (Yellow), threshold value, voltage / | Mode select switch | | ENT key |
currentvalue, laserreception volume, resolution, etc.

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

Current / voltage select switch

Voltage output

- @7

Current output
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2.2.3 Calculation unit (optional)

Display

Connector

Connection
indicator (Orange)

Lights up when connected
to a controller.

=1
— —
[E—

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.

Calculation unit

4z
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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
ov

HIGH judgmentoutput
PASS judgmentoutput

LOW judgmentoutput

Linearoutput
Linear GND
LD-OFF input

Zero resetinput

b
—
00090000
coonoon 3
ooonoo | |
000090
o000 L]

range /Violet

Violet _ =
Timing input

Resetinput

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

Current / Voltage Select switch

Voltage output
j 1

Current output

Notes:1) When high resolution is particularly necessary, use a stabilized power
supply that is separate from any other power system.

2) 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.)

3) Usethe OV (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) +Vv
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,
"t doF F" 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.

(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
0.2to0 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.

17
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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

Judgment output

All OFF

Linear output

Fixed at maximum output
value

Held at the value just
before

Main-digital display

Sub-digital display

e ESEE

" ESEE

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

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

©,

==, immediately after the reset input is cleared.

When reset is input, the averaging calculation is cleared, so the
response of the judgment output may be delayed longer than normally
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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.

% 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".

% 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 —s 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

Hysteresis

()
2 HIGH threshold value
> -
T Measurement >
IS value
o
>
a o
g LOW threshold value

ON

HIGH output
= OFF
I3
3 ON  ——
+  PASS output
OE) OFF
g ON ' : ' '
S LOW output i :
OFF ; : e
| '

! |
@ Operating point

O Reset 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

2.41 NPN output type (HL-AC1)

-1

w1 1z e
et

Non-voltage contact or NPN open-
collector transistor
+

PP ;

Low (0 to 1.5V) : Effective
High (+V or open) : Ineffective

Signal D;: Reverse supply polarity protection diode.
Zp4,Zpy, Zps: Surge absorption zener diode.
Te, Tra, Tt NPN output transistors
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2.4.2 PNP output type (HL-AC1P)

-1

Non-voltage contact or PNP open-
collector transistor

by -
- b3
PO PO

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

Signal D;: Reverse supply polarity protection diode.
Zp1, Zpy, Zps: Surge absorption zener diode.
T, Ta, Tiat PNP output transistors
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2.5 Mounting Method
251 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.

Mounting
hole

< The tightening torque should be 0.3Nem or less.
< Use the screws with washers supplied with the sensor for mounting.

HL-T1001{xI / HL-T1005[x HL-T1010[xI

M3 (length: 20mm)
screws with washers

M3 (length: 25mm)
screws with washers

Sensor head mounting brackets (accessories)

Sensor head mounting brackets (accessories)

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.

oU
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[Mounting the side view attachment (HL-T1SV[x )]

< The optional side view attachment HL-T1SV[xl) 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 0.08Nem or less.

< Use equal tightening brques 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 volume 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.

DIN rail
(3)

4)) DIN rail

< 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, so exercise caution.

oL
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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.

—— [ =

Sensor head to controller connection cable
connector (controller conne ction conne ctor)

Controller inputcable 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
j 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 S—— 71

Emi . \Sensor head to controller conne ction cable connector
mitter / receiver conne ctor .
(sensor he ad connection connector)
(3) Cover the connection cables with the anti-static covers. After connecting

the sensor head and connection cables, be sure to cover the connectors
with the anti-static covers.

e JIEEp——]

< 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.

|7 Avoid connecting two or more extension cables together and using
them.

o4
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2.6.4 Controller and 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.

“ o >

(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.

(6) 1CH

controller

Connection
connector

Calculation unit

Conne ction
connector

2CH

controller

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

am. If the controllers move due to vibration, etc., mount end plates (ME-
DIN-E) on both sides. Contact our sales office concerning the end
plates (ME-DIN-E).
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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

Laserbeam
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-T1001x] is installed with a 2 m distance, at first the laser beam
may not strike the light beam adjustment sticker, and it may be difficult to
O confirm the position of the laser beam.
At such a time, place a large sheet of paper, etc. on the back of the
FHRT  receiver to enable confirmation of the beam. This will make the laser
beam adjustment easier.
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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 amount of laser beam received by
the receiver, or the amount of laser beam interrupted, will be displayed.

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

(1) Selecting the display
Select whether the laser beam reception amount 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 amount of laser beam received by the receiver or the amount of laser
beam interrupted.

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

AN v
L=

Laser interrupted width
Detected object

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 amount of laser beam received /amount
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 amount of laser beam received by the receiver.

Sensor head (emitter) Sensor head (receiver)

Ny '

Measuring width 5mm, amount
of laser beam received displayed Select 5-L and press
the ENT key.
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[1  Setting examples according to each sensor head

Amount of Operation
laser beam
. received / .

Sensor Head V?/ﬁ}?ﬁ tion Amount of ;;-\euttt(i)nsgcallng Output Displa Linear
laser beam operation play output
interrupted
display

When full
Amount of laser ::Srgggf,i? 5mm v
3;;12; eceived St When full
laser beam is Omm -4V
HL-T1005A 5mm interrupted
HL-T1005F When full
Amount of laser laser beam Omm -4V
beam 5-d is received
interrupted When full
display laser beamis| 5mm +4V
interrupted
When full
Amount of laser ::Srzggi?/ 22? 10mm haid
g;f)rlzyreoe“’e" 1oL When ful
laser beam is Omm -4V
HL-T1010A interrupted
HL-T1010F | 10mm When full
Amount of laser laser beam Omm -4V
beam 10-d is received
interrupted When full
display laser beamis| 10mm +4V
interrupted
When full
0,
Amount of laser !aser bgarg 100% +4V
beam received 100-L {,SV{]Z‘;‘?“’HG
) u
display laser beam is 0% -4V
HL-T1001A interrupted
HL-T1001F @1mm When full
Amount of laser laser beam 0% -4V
beam 100-d is received
interrupted When full
display laser beamis| 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.

[1 Setting method

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

COJ

RUN THR

FUN
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(2) Display "RUE£6 5" using the LEFT /
RIGHT keys (@/P) .

(3) Select the display contents using
the UP / DOWN keys (/W) .

(4) Fix the selection using the ENT
key (M) .

( Auto Scale >
AUtaS
108-L

< [»
Scaling Function

SchALE
ofFF
T

1

30mm laser interrupted display

[ | [ o |
]
O

- L 30mm laser received display

- d 10mm laser interrupted display

Y I [TV XY

10mm laser received display

5mm laser interrupted display

5mm laser received display

100% laserinterrupted display

==

=== [V (Wl (=
)

™ | Qali™ Qe |

100% laser received disp lay

Al

RUtaS
5-4
. The Auto Scaling setting
@ ends when the ENT key
is pressed.
RUtoS
5=

<

# The numerical values in the
illustration are setting examples.

—
P

| .-'.':_- e .
— caution.

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

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

Volume

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

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

IZ1 Setting method
(1) Set the Mode Select switch in the "RUN"

position.

|

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

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

Sensor head (emitter) Sensor head (receiver)

N pd
Press the )

| DOWNkey!

(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 light beam again.

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

Be sure to perform the standard laser beam reception volume setting

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

display values have stabilized.

FOHNT

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

It will be a value that is smaller than the full scale (F.S.) value.

(51y)
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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 ............ccoccoeiniiinnneireeree s
3.1.1  Operating faCe ..o s
3.1.2 Outline of INICALOrS .......ccoiiieieeee e
3.1.3 Outline of operating SWItChes .........coeiirreenrreere e

3.2 Outline of FUNCLIONS...........cooouiiee e
3.2.1 RUN mode

[ Status transition chart in the RUN mode ...........ccoooeiiiiiiiniceee
B I e | G 14T Yo [T SRS
3.2.3 FUN mode.....coooiiiiiinieceeeeeee
[IIStatus transition chart in the FUN mode...................
[ItHere the procedure for scaling settings is shown
[IHere the procedure for setting related 3E& settings is shown....................... 69
[IHere the procedure for performing display related @ ISP settings is shown...70
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ECO display function.............
Display digits limitation.............
Non-measuring time setting
Zero reset memory function
Gain SWILChING ....cveciec e
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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

| Zero reset indicator (Green) |

Main digital display (Red), measurement

LOW (Yellow)

value, function display, etc. [§]=] key
|Laseremim'ng indicator (Green) NEnablemdlcator(Green)l | LEFT key |/| RIGHT key |
Judgmentoutput

indicators ’

e YT

| Threshold value selectswitch | /| DOWN key |
Sub-digital display (Yellow), threshold value, voltage /

. . Mode selectswitch
current value, lightreception volume, resolution, etc.

I/H() 1)

ENT key

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 light (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.

(4) Sub-digital display [5-digit yellow LED display]
When in the RUN mode, it displays the threshold value, voltage/current value,
light reception volume 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.

op:3
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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....... Measuring mode.

THR mode
FUN mode

(2) Threshold select switch

When in the THR / RUN mode, this
switches the set threshold value (HIGH / H

LOW).

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

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

=)

Pushbutton switch RUN mode THR mode FUN mode
UP Changes the Changes the function
K | Timing input threshold value setting value
ey (forward direction) (forward direction)
Press for 3 seconds
DOWN J or more Changes the Changes the function
K : Standard light threshold value setting value
ey reception volume (reverse direction) (reverse direction)
setting input
Changes the
RIGHT _/ | contents of the sub- %?:Qﬁglz t\?ju e digit Set function selection
Key digital display f d directi g (forward direction)
(forward direction) (forward direction)
Changes the
LEFT J contents of the sub- t%?g:ﬁglz t\t]aelu e digit Set function selection
Key digital display (reverse direction)g (reverse direction)
(reverse direction)
Press for 1 second When threshold When the set value
J or more value is blinking is blinking
: Executes zero reset. | : Sets the threshold | : Sets the value.
ENT value.
Key Press together with When the setting is
the RIGHT key for 3 | When the threshold | being initialized

seconds or more

: Cancels zero reset.

value is lighted up

: Executes teaching.

: Press long to
initialize.

RUN

THR

FUN

Display select

an,

Timing input

K

Threshold value
manual setting

Q selection

Changes the

Digit

To .
CNWM .

DMS

Standard light
reception volume
setting input

Zero reset

™ @)
num erical
CNWM . value
Deciding the

threshold value,
DMS teaching

Function Select

L

TO . Change function

setting
CNVM

Set the function,

numerical value
DMS
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3.2 Outline of Functions

3.2.1 RUN mode

This is the mode in which ordinary [Setthe mode select switch in RUN position.

measuring processing is done.

The following tasks can be done in this RUN THR FUN

Changes the sub-digital display

Sets the standard light reception volume.
Sets zero reset / cance

Timing input

[ Status transition chart in the RUN mode

Main Displ Measurement Measurement Measurement Measurement Measurement
ainDisplav]ly ue Value Value Value Value
ab 4p a4b ap “
%
N Threshold Lightreception .
Sub Display value Volage Current Volume Resolution

3.2.2 THR mode

This is the mode in which threshold [Setthe mode select switch in THR position.

values are set. :{E

RUN THR FUN

The following tasks can be done in this

mode

This is the threshold select switch, used to
g Direct input of threshold values. select threshold values for teaching
<  Teaching of positioning points purposes.
< 2-point teaching
< Automatic teaching H @ L

3.2.3 FUN mode

This is the mode in which each |[setthe mode select switch in FUN position.
function is set.

Press either the RIGHT key (forward :

direction) or LEFT key (reverse RUN  THR  FUN

direction) to change the mode.
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[1 Status transition chart in the FUN mode

(scaling function)
| ScBLEL___, ()
of F

'
a b
-
SAverage times ‘ . Press the UP or DOWN key and select the average
number oftimes. 1 to 4,096 tmes can be selected as the
ﬂlJE ¢ > average number of times.
aa . Press the ENT key and setthe average number of times.
. . Changing the hysteresis width is l
ordinarily done by inputting the
value directly. oF F No hold
(Hvs{e"eSiS Wﬂ) Pressing the ENT key 3 seconds Puly [Peaknow Press the ENT key,
th or more enables setting of the then press the RIGHT
& auto hysteresis width. h - h Bo ttom hold key to change to the

nu ]_SD 5 _ h Sampl hold selftrigger level

FP-h Peak to peak hold . Self tigger le vel
4 L QP =¥ | sefpeak hold kh=to
su-h Selfbottom hold OB_DBO
@ W Press the UP or DOWN key
and set the numerica | va lue.
. Press the ENT key to fix the
Press the ENT key, then press setting

the RIGHT key to change to the (T‘me”"mval mm)
tim er mode setting, Press the UP or DOW N key

ﬂFF No timer .. t't (P | MWandsetnenumerical vaue

(0 t05999m s).

h 4
(Timer mode) ‘. ﬂFF-d Offdelay timer uuuua [ Press e ENT key to fix the

setting
= - — L] T—
t nEr ] en=g |ondelayimer ¢ The timer interval can be setonly WQ\
a F F I.Sht One shottim er | off delay, on delay or one shot timer

— l| has been set
' . The timer interval setting item is added
Ik\after the “Timer mode setting.” ¥,
" -~
AdJa cent sensor
sbete: [ A 4
cAlc < OP F | Noadiacent sensor
ﬂFF . H-h A -B Mode
This can be selected Rib [r-Bmee
anfri» only if twa sensors
are linked together.

The display output is
in 2 channels.

A\ 4

[Initialize setﬁngs}

Inlk| ——— » | lnlk lo (€
Press the EN T key for am e o After 3 seconds P
3 seconds ormore. X a

N A bar display lights up sequentially from
Spe cial the leftside. After 3 seconds, itall lights up
EP:L and OK is displaye d.

claSE 1

a][p2° CLoSE [

CEE [setiretated freme=————— (2)
Selected \ d ISP [oweyrioet frmem——)

special item ] Ebe [0 ] !

. . RL‘- Display all :
|

Auto scaling ) ===+ (3)

(T et S

“ The items displayed in the chart are setting examples.

To scaling function

74
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[T Here the procedure for scaling settings is shown.

Scaling function

(13—

anP | Scaling ON ]
Tums the scaling
af F | Scaling OFF setting OFF.

L ® cAL

Setthe 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.

4329| [ " off
P |5cl Point 1 scaling

Pressing the UP, DOWN, LEFT
. . or RIGHT key starts setting of
the 1stpointscaling value.

\ l-| BEE Measurement The numerical value setting procedure
value is th the sett d

L/ Tstpomtscaling is the same as the setting procedure

'nu'ou value for other FUN mode numerical values.

Change to the setting of
the decimal point using

. the ENT key.

Measurement j }
H.aas value If you change it to with

Press the LEFTor
RIGHT key to
change the
decimal point

Tst point scaling value inverse, the change in
l B (setting the decim al the display value is

pon inveried.

Press the ENT key to
. move to the display

inverse setting.

Measurement value { chan ges

|llﬂﬂﬂ to active in accord with the d- F ud No inverse
inverse setting state) -

Setthe work piece in d - F Ed Display inverse ON/OFF | d - Inu With inverse

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

Pressing the UP, DOWN,
LEFT or RIGHT key starts

scaling value.

l wun Measurement
setting of the 2nd point value

Change to the
point 2 scaling

setting using the

. ENT key. Pressing the UP or
DOWN buton applies the
display inverse setting.

2 ol
P ‘?SCL Point2 scaine Press the ENT key

to end setting of the
scaling value.

2nd point scaling input. (same as the 1st
point) No change in the decimal point.

Calculation of 1 pointscaling
<4 LT

2 pointscaling ca

(offset, span calculation)

(offset calculation)
lculation

= The ite

ok = —na
ScRLE SchLE
nF' E

(2]

ms displayed in the chart are setting examples.
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[Z1Here the procedure for setting related S5€¢ settings is shown.

Monitor focus
Herg the pro.ced ure for Foclb ol & Votnse oot
setting monitor focus = SR oo
§ - ~R AR curentoutou
is shown. T
l . . When current
. . ] utput is selected
F S kis selected, or iffL |_' When voltage using the ENTkey.
is selected, it becomes | output is selected

o . using the ENT key.
possible to setthis item.

st pointoutput
value

o
| R Y : :
Tst point
< Monitor focus : JSDDD ngﬂnu distance value
(2)=-=VFoeBSF—-—- v
I l The numerical value seting procedure (s he sam e
as the setting procedure for other FUN mode
(D ifferential Function numerical values, but since he numerical values
d 'F F @n] Erable are set by shifting digits for both the ouputvalue
and the distance value, the setting procedure is as
F F o F F Disable shown atright,
mon itor focus setting

a » using the ENT key.

tonext page } _
Znd point b-Yv b Y

2 Upbtvalue aR
T | (00000 0aop0
e SRlEReY
‘ . start the 2nd point focus

setting.

The numerical value setting procedure is
the same as rthe Istpoint.

Press the UP, DOWN,
LEFT or RIGHT key to start
the 1stpointfocus setting.

Move fo the 2nd point

{[aThe characters
“enclosed in the line
[ ] Press the ENT key © end

e mon or focus seting. fame (blinking) are the
characters that are set.

| Monitor focus calculation is executed. |

@ OK NG
FocllS)|
ol nb

“ The items displayed in the chart are setting examples.
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[ Here the procedure for
performing display related
d 19P settings is shown.

Ifgd ISP is selected, or if ALLis

selected, it is possible to set this

item.

l——}
]

(3)--=

Display

reverse

n )| Enable

£F 0 [ oFFlom
>

{Ecomode ) ]

E e ol a@ el
on OFF Disable

fum be r of

digits limit

i

-

I Bl Display 5 dgits

=

M-d

I E Display 4 dgits

To nextmode

» a't

10| oy 3 aeis
] B Display 2 dgits
I Display 1 digit

IE No display

[l Here the procedure for

other € k¢ settings is
shown.

IfEtc is selected, or ifALL s
selected, itis possible to set this
item.

Seting when not
measuring

(4) =

P 7 E Keep outputvalue
L Ba P covoesiocreornt

Lo —] current Approx. 23mA
Volta ge: Approx. +5.5V.

Enable

an
ﬂFF Disable

h :|: M| Backmode
Ch 3k E| wrie mose
"\E |: Ht Me aImode

To nextmode ’

[1 Here the procedure for the auto scaling setting is shown.

(5)-——{AUEQS Ii>

‘ Auto scaling

180-4

- d 30mm laser beam interrupted dispay

- L 30mm laser beamreceived display

= B[ 1ommlaser beaminerrupted dlay

® L | t1ommaser beamreceiveddisplay

I

- d 5mm laser beaminterrupted displ ay

5

- L 5mm laser beamreceived display

= @] 100% 1merbeam irterupted display

i
101

- L 100% |aserbeam received display

<

S

-L

. Press the ENT key
to end the auto
scaling setting.

S

RUEQS |

~L

“ The items displayed in the chart are setting examples.

[4Y
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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

32 times

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)

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-I;
HIGH threshold value 100.00
LOW threshold value 0.00

Sub-digital display function

Threshold value

Standard laser beam reception
volume 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.

(]
PASS
LCW

SUB

ZERO  ENABLE

HGH ponmm O

In some cases
the version will
be different.

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.

4
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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.
< Changes the sub-digital display E

< Sets Zero Reset / Cancel
<  Sets the standard laser beam RUN THR FUN

reception volume
g Timing Input

3.5.1 Basic operation

Ordinary measurement processing is executed.

A Zz30 ENABLE Set the mode select switch in the RUN
l-I‘EIH poNO O O position.
< (——
|
Lew
[ RUN THR FUN

3UB The measurement value is displayed in the
main digital display.

- - - - For the contents displayed in the sub-
* The items displayed in the figure are gjgital display, select threshold value,

setting examples. voltage value, current value, laser beam
reception volume 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 volume or
resolution.

Y Threshold value display..................... Shows the threshold value selected using
the threshold value select switch.

“Voltage value display........................ Shows the linear output voltage level.

% Current value display.............c.......... Shows the linear output current level.

Y Laser beam reception volume display....Shows the laser beam reception level (0 to
100 or less)

Y Resolution display................ccccouneen. Shows the resolution of the linear output.

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

O S0 exercise caution.
The laser beam reception volume shown here differs from the
rsiwr  Measurement value in the main digital display.

ro
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[l1 Operation method
Change the sub-digital display using the RIGHT / LEFT keys.

I Threshold value display The measurement value is displayed in the
ZERD  =NARIF main digital display.
HEH oy O O

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 switch.

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

Z=32 EMEBLE
I-I%I- CoNDO O The measurement value is displayed in the

main digital display.

The voltage value is displayed in the sub-
digital display. A “V” is displayed in the
bottom place diait.

LEFT key T l RIGHT key

[ Current value display
The linear output's current level is shown.
- Z5R% =NAHLE
I—I‘EIH LoNO WM O The measurement value is displayed in the
FASS main digital display.
|

W
]

The current value is displayed in the sub-
digital display. A “mA” is displayed in the
bottom place 2 digits.

“ Numerical values in
LEFT key RIGHT key the figures are display
examples.

4
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[lT1Laser beam reception volume display
The laser beam reception level is displayed.
The laser beam reception level displayed here differs from the laser beam
reception volume (laser beam interrupted volume) displayed in the main digital
display. The value displayed here is the value that is not influenced by the
standard laser beam reception volume setting or undergone scaling to the full

scale (F.S.) by the auto scaling function.
ZERC  ENABLE The measurement value is displayed in the

Hl%'l IDONCT W O main digital display.

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

A "P" is displayed in the top place and
bottom place digits. A decimal point is nof

displayed.
LEFT key T l RIGHT key
[l1 Resolution display
The linear output's resolution is shown.
¢ 2230 Z\ABLE The measurement value is displayed in the
H||:'|'| LEON O O main digital display.

]

oW
|

_ T l _
LEFT key RIGHT key

Returns to display of the
threshold value.

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.

“ Numerical values in the figures are display examples.

ro
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3.5.3 Zero reset/ cancellation

The following tasks can be done by executing zero reset.

% The display value can be set at "0".

% 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.
O The range where zero reset can be used is between 0 and 100% when the

laser beam reception volume is displayed in % units. In the case of 5mm

FAIRT 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.

[ Setting method Set the mode select switch in the RUN
750 ENABIE position.

DINOD O

(S—)

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.

ZERD  ENABLE zero.
LboNO O O 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

The main digital display's reading becomes

# The maximum display value on the
minus size during zero reset is -19999.
= If the zero reset memory function is
enabled (it is enabled by default), the
- . . . zero reset value is saved.
* Numerical values in the figures are = |f zero reset is necessary for judgment
i of each work piece, turn the zero reset
display examples. memory OFF.
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[Z1 Cancellation method

Z=RJ ENAELE

Press the ENT key and RIGH:'SI'

key simultaneously for
seconds or more.
Z=RJ ENA3L=
LONO W [

Set the mode select switch in the RUN

position.

(S—)

RUN THR FUN

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.

“ Numerical values in the figures are dsplay examples.

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
5mm
2IMIM e When current
output is used
Omm |..4
4 10 20 (mA) |
4 1 +4 (V)

Linear output
When voltage

output is used

i

In case of zero reset at
2mm

Display value

3mm /

When current
output is used

-2mm

When this interval becomes\( " 4 6 12 20 22 (mA)
out of range, the choice of PN

whether to KEEP is or

CLAMP it is determined by
the non-measuring time | ...

setting. )7

30 +4 +5(V)

In the example, the output is inear output When voltage
4 to 20mA, so the center output is used
value of these two becomes

12mA.
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Example of Zero Reset during Measurement
For example, if you desire to evaluate the level difference in this detection object.

You always want o evaluate
this height W hile measuring,
zero resetcan be enabled at
1 (Point A, PointB).

Measurement Value

(1) Without zero  f= = = - = —— = —— + &= o= & = = = Threshold value
reset H :

The only way is to set the
] absolute height.

r - ~
Execute zero reset at [Execute zero reset at| threshold value at the

point A. point B.
L J — It cannot be measured
* * accurately.
(2) With zero reset [~ * = * = v =\ =i = = b e % | = - = Zeroreset level
ety = == == = I"i—™ = = Threshold value
Time

Evaluation is done by always
comparing this level difference with
the threshold value.

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

FHNT

Reference}) See "3.8.15 Zero Reset Memory Function™ concerning the setting method.

9y
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3.5.4 Setting the standard laser beam reception volume

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

Set this setting in the full laser beam entry state. The laser beam reception
volume during full laser beam entry becomes the 100% laser beam reception
volume's 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 volume when there is a
change in the laser beam reception volume due to dirt, etc. on the front glass.

Sensor head (emitter) Sensor head (receiver)

\ pd

| E—
Example: Laser beam reception volume 83.23%
display, output

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

Laser beam reception volume 100% display, output

[1 Setting method
Set the full laser beam entry state.
ZEX0  =NAELE Set the mode select switch in the RUN

DONC] m 0O position.

RUN THR FUN

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

executed.

The value in the figure is for the case where
the auto scaling setting is 100-L. If the laser
beam reception volume is displayed in mm
units, this setting becomes the maximum
value. Also, if the laser beam interrupted
volume display (- d) is selected, it becomes 0.
If the linear output is set by monitor focus,
that becomes the setting value.

“ The standard laser beam reception volume

is stored in memory. The next time the

“ Numerical values in the figures are power is tumed on, the set standard laser
display examples. beam reception volume is read out.

Perform this setting after the auto scaling setting is completed.
O If auto scaling is reset after setting the standard laser beam reception
volume, the standard laser beam reception volume will be canceled.

B0
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3.5.5 Other functions in the RUN mode

[ Timing input
Press the UP key (| ) 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 [Setf the Mode Select switch in the THR

decided. position.
The following tasks can be performed.

< Direct input of threshold values RUN _THR_FUN
< Teaching of positioning points )

2-point teachin Select the threshold value that is to be
e poin 9 input by teaching or direct input using the
< Automatic teaching threshold value select switch.

The HIGH threshold value is set by setting

the threshold value select switch on "H" H E L

and the LOW threshold value is set by

setting the threshold value select switch
On llLll.

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

O the settings well.
In this case, set the HIGH threshold value on the full scale (F.S.) upper
FHNET 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.

B2
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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.

[T Changing the numerical value _
JERD SVAS S Set the mode select switch in the THR

RUN THR FUN

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

EX HIEELD) -

Press the UP, DOWN, RIGHT or
LEFT key.

Press the UP, DOWN, RIGHT or LEFT key.

This will start the direct input.

2R G\ARIF C - .
HGH | pip The top digit in the sub-digital display,
L D O which is the highest digit in the threshold
value, will blink. Change the numerical

values as shown on the next page.

“ Numerical values in the figures
are display examples.

The set digit
blinks.

Shift to higher
diait.

Shift to lower

Lower the value. f
-~ digit.
I 9

v o0 i
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Il 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.

When adjustment of the numerical value is

i | =
A5H  poy O Z ENlA:E|L' finished, press the ENT key to fix the
O values.
PASS
|
Low

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

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

7230 =S\ABLE The sub-digital display will then remain on
HEA |~ m O and the numerical value will be set. The
- value is saved in the EEPROM.

PASS
|
W
|

“ Numerical values in the figures
are display examples.

Setting is ended.

If the mode is changed by moving the Mode Select switch while the

O numerical value is blinking, or if the threshold value select switch is changed,

roinr  the change in the threshold values is canceled.

B2
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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.

[11 Example of teaching positioning

Teaching value
Sensor head (emitter) = Threshold value Sensor head (receiver)

Ny '

) Press the
g;’;sc'tng ENT Key.
Il Setting method
~ 7ERT  ENABL= Set the mode select switch in the THR
HIIIEIH WDONC] m 0O position.

RUN THR FUN

Select the threshold value that is to be

input by teaching or direct input using the
SUB threshold value select switch.

“ (E3) -
¢ 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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ZEI0  ENABLE The work piece's measurement value will
HIGF s an O - O be displayed in the sub-digital display and
(| will blink 2 times. (All the digits will blink
together.)
The display will blink 2 times,
then will remain light up.
ZERC  =NABL: After the sub-digital display blinks 2 times,
HEII' DONC] M O it will remain light up, and the threshold

value will be set.
2ASS

“ Numerical values In the figures
End setting. are display examples.

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

POHNT
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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.

[Tt Example of 2-point teaching

Teaching point

Sensor head (emitter) ™ Sensor head (receiver)

. | ,

1st point. Press
(1) 1st point the ENT key.

Teaching point
Sensor head (emitter)

T2 Sensor head (receiver)
1
A4
/N
1
1
Sehsing 2nd point.
object Press the ENT key

for 3 seconds or
more.

(2) 2nd point

Threshold value

Sensor head (emitter) (T,+T,)/2 Sensor head (receiver)

Sensing
object

(3) Threshold value
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I1 Setting method
(1) Teaching the 1st point

7ERY ENABLZ Set the mode select switch in the THR

RUN THR FUN
Select the threshold value that is to be

input by teaching or direct input using the
threshold value select switch.

B -

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.)

HIGH 7ERO  ENAELE
4 30

O LO\O W O
Ppas
LCW

+ The display will blink 2 times,
then will remain lighted up.

7ER7 ENAB.E After the sub-digital display blinks 2 times,
64 1pongg B O it will remain lighted up and the threshold
] value will be set.

“ Numerical values in the figures
are display examples.

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

FOHNT
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(2) Teaching the 2nd point

ZERD  =MAELE When setting of the 1st threshold value is
SIGH oo OO 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 seconds or more.

7ZRD =NABLE The center value between the 1st point
HE- povpOo m OO and the 2nd point on the work piece will be
O displayed in the sub-digital display and will

blink 2 times.

¢ The display will blink 2 times,

then will remain lighted up.

ZE30 ENASLE After the sub-digital display blinks 2 times,
-IGH it will remain lighted up and the threshold
value will be set.

(3) End setting. “ Numerical values In the figures
are display examples.

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

POHNT
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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.

Example of Automatic Teaching
Maximum laser beam

Sensor head (emitter) received volume Sensor head (receiver)
|
N
N
\
. Start of teaching.
Sensing
Movement of object 1
Sensing object About the center value
Sensor head (emitter) of laser beam received Sensor head (receiver)
\ volume
N
0

|
\

eaching in
progress

Sensing
object 2

Movement of

sensing object Minimum laser

Sensor head (emitter) beam received Sensor head (receiver)
volume
\Y
/N
\
. Teaching ended.
Sensing

object 3

Sensor head (receiver)

Sensor head (emitter)

e

Threshold value
(Maximum + minimum value) / 2

Sensing
object 4

S1Y)
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[T Setting method

HIGH
O

PASS

ZERO  ENA3L=
weNnm ||

Press the ENT key and

RIGHT key simultaneously.

HIGH
O

PASS

ZERC ENABE
IDONC W O

l Release the keys.

HIZ-
O
PASS

ZERC  ENABL=
2ONOO W OO

After it blinks 2 times, it
remains lighted up.

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

switch.
(=

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

moving.

If the keys are pressed for 1 second or
more, 'AUtot" 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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ZERD  =NASLE
Hg“ Lovm O

The sub-digital display remains lighted up
after blinking 2 times, and the threshold
value is set.

“ Numerical values In the figures

End setting. .
are display examples.
< The threshold value blinking in the display is not changed. The
O measuring processing done for the previous threshold value
d continues.
FOHRT If there is a teaching error, the threshold value is not changed.
)4
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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.
| 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 JChanges items in the reverse direction.

(Example) Changing modes in the forward direction
Z0 EVALS Set the mode select switch in the FUN

1IGH position.
= 0ON [ |
P C__ 1

|
LW RUN THR FUN

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.

~ ZERD  ENASLE The current setting value is displayed in
HH* Lo\ W O the sub-digital display.

PASS ) VN
_aw

-

I3

06/2006



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

7ERD  =MABLE Using the method described in "3.7.2,

HI5H IDONCTI W O 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.

Press either the UP or DOWN key.

ZERD  ENAELE The current setting value is displayed in
Hﬁ* LCON O the sub-digital display, in the blinking state.

FASS

94
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Change the setting value as shown below.

Change the setting value
(forward direction)

Change
the setting

ancel the setting.

Return to the previous setting value.
Change from blinking to remaining
lighted up.

Cancel the setting, and
return to the previous
setting value. Change
from blinking to remaining
lighted up.

[1 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)
ZERC  ENAB_E When selection of the setting value is
HIGH IDONCDO BN O completed, press the ENT key to set the
- setting value.
FASS
|

LOwW
[ |

SUB

Press the ENT key.

ZERC  ENAILS 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.

J9o
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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.

- 7ERD  ENABLE lUsing the method described in "3.7.2,
Hl'*J-H LDONO M O 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.

Press either the UP or DOWN

key.
~ 7ERD  ENABLE The numerical value in the top digit
HISH |paN O O position displayed in the sub-digital display
. is displayed in the blinking state.

Change the setting value as shown below.

Shifts the digit
to a higher
position.

The digit
being set
blinks.

Raises the numerical

Shifts the digit to
a lower position.
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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.

::: |.¢n|| J%
H - PR

[1 Setting the numerical value (when normal)
If the numerical value remains in the blinking state, it will not be set, and is not

The setting is canceled and the
setting value returns to the

previous value.
The display changes from

blinking and remains lighted up.

saved.
Set the numerical value by the following method.

ZEA0  EMABLE When adjustment of the numerical value is
finished, press the ENT key to set the

HEd oo m O
| 0 value.

Press the ENT key.

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

ZERO INABLS
HEH LONO m O

After the display blinks 2 times,
it will remain lighted up.

X
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ZEA0  ENASLE The sub-digital display then remains
CIGH s\ mm O lighted up. The numerical value is saved in
. EEPROM.

End Setting

[TI 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.

(1) "Errov" (2) "Errud"
IGH ZE0 ENASLE HIGH ZERD  ENASLE
- b J 20
= L2CNCO O = LO\O . O
PASS FASS
| |
LOW oy
||

SUB

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
volume in the main-digital display in mm units or in % units, and determines whether
the amount of laser beam received or the amount of laser beam interrupted is
displayed.

With the set standard laser beam reception volume as the reference value, the
current laser beam reception volume (laser beam interrupted volume) 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- | 10- | 30- | 30- [ 100 | 100
L d L d -L -d

pisp | 5.0 | 0.0 | 10.0( 0.0 | 30.0| 0.0 | 100. | 0.0

lay [ 00 | 00 | 00 | OO | 00 [ OO | 00 0
\2 Emitter -!I Receiver Line +4 -4\ +4 -4V +4 -4\ +4 -4\
ar v 4m v 4m v 4dm v 4m
ou | 20 20 20 20

puthAmAAmAAmAA

pisp| 25 |25 | 50 |50 |15.0] 15.0(50.0| 50.0
lay [ 00 [ 00 | 00 | OO0 | 00 00 | 00 00

When full laser beam is received

When laser beam is interrupted

Emitter Receiver Line oV oV oV Y oV oV oV oV
Sensing oblect Tol12 (12 |12 |12 |12 |12 |12 |12
(')tht MA|mA|[mA| mA|[mA| mA|mA| mA
nteimted ™| bisp [ 0.0 [50 |00 [10.0[00 | 30000 | 100
lay 00 | 00 00 00 00 00 0 00
z[ Emitr / [Recaver | Line | A g 1A gy [ A | gy |
Sensing object ar \ \Y \% \Y
4m 4m 4m 4m
Out A 20 A 20 A 20 A 20
put mA mA mA mA
Notes: 1)100-L and 100-d display the laser beam reception volume (laser beam interrupted volume)
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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[1 Setting procedure

The procedure for performing the auto scaling setting is shown in the following
figure.

Auto scaling
Hutos au - ﬂ 30mm laser beam interrupted display
W-L |:“> au - L 30mm laserbeam rece ived display
'B - d 10mm laser beam received display

lU - L 10mm laserbeam rece ived display

5 - d 5mm laser beam received display

s - L 5mm laser beam re ceived display

lBB ~ | 10% laserbeam reccived display

'B - L 100% laser beam received display

<~

RUEL0S
S-L

. Pressing the ENT key sets
the setting and ends the auto

scaling setting procedure.

“ The display in the figure is a setting example.

100U
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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 40 3100
¥
£ £
£ 4
£ £
4 V4
£ 4

After scaling 0 5 d £0

Display value

The span is not changed, but
the offset can be changed.

[2-point Scaling]

Display value

Before scalin, 05 a0
¢ i A
I3 \
Vs \
f \
/ A
! \
After scaling 206 5100
Al |4

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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¥ 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}d® See "3.8.9 Monitor focus function” for the details the monitor focus setting.

% 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 amount of laser beam entering display, ordinarily, if the amount of laser
beam entering increases, the display value increases, but when inverse is
enabled, the value becomes smaller as the amount of laser beam entering
increases. However, in 2-point scaling, inverse is disabled.

If the following changes are made, the scaling value is cleared
automatically.
In such a case, perform the scaling setting again.

O < If the adjacent sensor calculation A+B is changed from enabled
< disabled.
AT o If the adjacent sensor calculation A-B is changed from enabled
& disabled.
< When auto scaling is reset.

In the following cases, this setting causes the scaling setting to be NG,
and scaling cannot be used.

< If the 2-point scaling interval is les than 10% of the full scale
= (F.S.).
< If the numerical value input for scaling is extremely small, or
extremely large.
102

06/2006



Il Setting procedure

The procedure for performing the scaling setting is as shown below.

Set the work piece at
the position where you
desire to change the
display value, then input
the numerical value you
want to change it to
directy.

Scaling ON

The scaling

an
aoFfF Scaling OFF setting is OFF.

L ® <AL

4328 W of f

P |5cl Point 1 Scaling

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

\ 4325

MeasurementValue

10000

1stpoint's scaling value.

The setting procedure for a numerical
value is the same as thatfor setting a
numerical value in the FUN mode.

Pressing the ENT key changes
to the decimal point setting.

Y 3@5| | Measwementvatie Ifinverse is enabled,
:

|\08o0

Tstpoints scaling value the display value's
(setting the decimal poin ) change isreversed.

Pressing the LEFT or
RIGHT key changes
the decimal point

Set the work piece at

desire to change the
display value, then input
the numerical value you
want to change it to
directly.

Pressing the UP, DOWN,
LEFT or RIGHT key starts
the 2nd point's scaling
setting.

the position where you d-F Ed

Pressing the ENT
key changes to the
inverse setting.

Measurement vaTue (Chang e s]
actively in accordance with the _Eu [
“J.Buu inverse setiing sta ) |d F _d Without inverse
Displayinverse ON/OFF | d - Inu With inverse

Pressing the
ENT key moves
to the 2nd

point's scaling Press the UP or

sefting DOW N button to start

the display inverse
setting.

l 'ﬂﬂu Measurement
value

P ESCL i”iaﬁ?"“

Pressing the ENT key

2nd point’s scaling input (the same as the Tst
points) There is no change in the decimal point.

<4 L

2nd point scaling calculation
(offset, span calculation)

ends the scaling va lue
setting.

1st point scaling calculation
(offset calculation)

ok —1 L—nag

SchLE ScRLE
off n

“ Numerical values in the chart are setting examples.
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Z11f 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)

\, X

Desired to display

Sensing object X=2 5mm as 5mm

In such a case:

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

1.5 4.0 1.5
2.0 4.5 2.0
2.5 5.0 2.5
3.0 5.5 3.0

|:|Scaling input value

The values are shifted ]

[ 2.5mm is displayed as 5.0mm. ] [

Digital display value After scaling
(mm)
5.0 The display value is offset butf
the span does not change.
0’0. .
25 »* Before scaling

2.5 Actual laser beam beam width (mm)

104
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IZ11f 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 "[1If you desire to offset the display value (1-point
scaling A)".
Example of 2-point scaling A

Sensor head (emitter) Sensor head (receiver)

Ny O

Even though the actual

Sensing object 1 laser beam received
width is 2.0mm, the
display value is 2.2mm.

Sensor head (emitter) Sensor head (receiver)

AN o

Sensing object 2 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:

|:|Scaling Input Value

Before Scaling After Scaling
JActual light received width gi:::/ri’:ls:t value = Actual light received width| Display value \l;/eljjesurement

2.0 2.20 2.0 2.0 2.20
2.5 2.55 2.5 2.5 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 4.0 3.60

There is deviation between the | [It is correid. Nowﬁy match.]

actual laser beam received

width and the display value.
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Digital display value
(mm)
4.0

After scaling

3.6

Before scaling

H .
i get
g

20

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

measurement value 2.2mm as

Forcibly display' the current]
2.0mm.

4.0 Actual laser beam
received width (mm)
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IZ1 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
Measurement value X sensor head (receiver)

N L

-

Sensor head (emitter)

| want to display my
Detected object own value!

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

80mm when the measurement value x = 4mm

At such a time,:

Before scaling After scaling
Measurement value = . Measurement
Display value Display Value Value
2.0 120.0 2.0
3.0 100.0 3.0
4.0 80.0 4.0
50 , | [, 60.0 50

|:|Scaling Input Value

[ Display 2.0mm as 120mm ] [Both the span and offset are

Display 4.0mm as 80mm changed.

Before scaling

After scaling

Digital display Digital display
value (mm) value (mm)
*
4.0 -9 |::> 120.0
*
Display with &
2.0 completely
different scale 800
20 4.0 20 40
Actual laser beam entry amount (mm) Actual laser beam entry amount (mm)
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IZ1 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}} 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 First, connect 2 sensor heads and
carry out the A + B calculation.

Sensor head ]
(emitter) 1 CH

N

Sensing object

o

> K- Width A= &£-

Calculation
unit

ya

Current measurement value A +
Measurement value B = 5mm

The width of the sensing object = 50mm.

Sensor head | Sensor head

(receiver) 1 CH (receiver) 2 CH @
Before scaling After scaling
Measurement value = . Measurement
X Display value
Display value value
4.0 51.0 4.0
5.0 50.0 5.0
6.0 49 6.0
|:|Scaling input value
Display 5mm as 50mm, and The value is offset overall, and the
L enable display inverse. increase or decrease is reversed.
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After scaling

Digital display value (mm)

Display value Before scaling
50.0 s

'

Actual measurement
value

5.0 *
)
o
.
“

“

50 Actual laser beam received width (mm)

PFHAT

If laser beam interrupted amount 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
shown in the following table.

sampling rate and the response time is

Relationship between average sampling rate and response time

Avera,ge Response time (ms)
sampling rate
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

# Ordinarily, if the average sampling
improves Vv n times.

[1 Setting method

!

rate is increased n times, the resolution

RuE 4096
32 2048

4,096 tmes : FI u E
2,048 times L'BBB

1824

1,024 times

h
v Si1e

1¢8

es E 256 times

512 times @. Set

128 times End setting.

a4

64 times

3¢

32 times

16 tmes

8 times

4 tmes

2 times

I=
8
Y
é

{

1time

T Numerical vaiues in tine rigure

LT

are setting examples.
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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.

[t Direct input
Input the hysteresis width value directly.

h45 hYS M W chanse the value using the keys.

N a7
EEE_EG ,n\an.sn ‘ . Change the digitusing the keys.
Il setthe value usingthe ENTkey.

hyYS
5‘ uuu' Blinks 2 times.

hY%
1.00a0

<~

End setting.

Blinking stops.

[T Auto hysteresis setting

hYS hYS
ﬂ DG-SB I:“> aa LBE I:“> End setting.

. Press the ENT key
3 seconds or more.

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

O (HIGH threshold value - LOW threshold value) < Hys,
it will become impossible to get a PASS judgment, so the setting will be

PR NG. 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 volume 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 volume 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.

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.
pasr  Judgment output: All Off
Main-digital display: "- - - - - "

O If the hold value is cleared and measurement is done again, input the

reset signal.
PCHRT
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[ Setting method

DFF No hold Pressing the ENT
P - h Peak hold keythen pressing
the RIGH T key
b ° h Bottom hold moves to the self
hold ::> 5 ~-h [sempke had trigger level.
QF F PP - h Peak to peak hold . . Self trigger level
Sp-h Self peak hold t[l".l.l
€h ~ N |Selfbottom hold 0s 800
hold
P-h
End setting.

Inputting the self trigger level value.

EC-Lu 'j|> ﬂ |;‘> EG-Ly |i> _
DS_BBB :nq_snn ﬂl.llsuu End setting

Set the
. . Change the numerical setting with Blinks 2 times. Blinking stops
values with the keys. the ENT key.
‘ Change the digit
with the keys.

“ Numerical values in the figure are setting examples.

[ Normal (no hold): of F

The value that is currently being measured is always displayed and output.
When the timing input is disabled, the hold function does not operate.

output at all times.

20 —— \easurement value
= Display value
= Output value

Current (mA) The measured value is]

Time
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[[1Peak 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

s Display value = Output value

The output is clamped at |
the maximum value until Measurement value
Current (mA) the 1st measurement is
completed.
23 [ Value A output ] [ Value B output ]
! 1

| |
1A !
[ < YR
1
1

1
. . ] gl
: Sampling Sampling ! Time
ON ) < » « >,
Timing input : I I l
\ |
OFF ! ; >
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.
14
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[71 Bottom hold: & -}
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. Thereafter, this process is repeated.

Example of bottom hold

s Display value = Output value

The output is clamped at the

maximum value until the 1st

—— Mleasurement value
Current (mA) measurement is completed.

Value B output
23 Value A output m

4 ) N -
K ] . g
: Sampling : Sampling E Time
. ON ! e — |—p
Timing input ' —l —1
]
OFFA: >
Time
Start of hold mod
ant oL oL Moce Timing input goes OFF,
Power turned on and the .
mode select reset input then hold is output.
changes from ON to OFF.

06/2006



1 Sample hold: §-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

I Display value = Output value

The output is clamped at the
maximum value until the 1st

m— \|easurement value
Current (mA) measurement is completed.

[ Measurement value when the]

A\

23 timing signall is input (A).
l
| | Measurement value when
| | the next timing signal is
! | input (B).
:
|
l /
|
4 ! ] »
. I : -
ON | l ! Time
Timing input : ﬂ f
|
OFF | | | L
A Time

Start of hold mode
Timing input goes ON,

mode select reset input

Power turned on and the
changes from ON to OFF.

then hold is output.

™%
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[l1 Peak to peak hold: PP -h
This holds the measurement value [Maximum value - Minimum valuel].

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.

Example of peak to peak hold

= Display value = Output value

Measurement value

The output is clamped at
the maximum value until
the 1st measurement is [ P, - B, value output ]
Current (mA) completed.
[ P, - B, value output]
23
| ! |
I \ 1
1 \ 1
1 \ P 1
1 \ 1
1 \ 1
' l
:
! 1
1 ! \
! ! ! ; !
: ' B | ! '
4] | | ' —
| . H . | >
i : Sampling : | Sampling : Time
- p -
Timing input ' ﬁ ‘—1
|
OFF ) -
Time
Start of hold mode
Timing input goes OFF,
Power turned on and the then hold is output.
mode select reset input
changes from ON to OFF.
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1 Self peak hold: §P-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. Thereafter, this process is repeated.

i -

4% The timing input has no influence on the sampling during self peak

=1
o

L hold.

Example of self peak hold

- s Display value = Output value
The output is clamped at pay P

the maximum value until —\easurement value
the 1st measurement is
completed.
Current (mA) Value A output
Value B output
23 , !
1
I
Self Trigger ' I
Ievel ...........
' l
1
I : ! I
! \ \ 1
: ' ! :
4 ) : I : -
! 1
! Sampling 1 I Sampling | Time
Start of hold mode | : " :
:4—»: -
|
! 1
| 1

]
Power turned on and the |}
mode select reset input

changes from ON to OFF.

e
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% 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.

“ 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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I11 Self bottom hold: §b =~k

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. Thereafter, this process is repeated.

il =

8 % The timing input has no influence on the sampling during self bottom

B

1]
o

Start of hold mode

A

Sampling Sampling

S hold.
Example of self bottom hold
The output is clamped at s Display value = Output value
the maximum value until
the 1st measurement is — Measurement value
Current (mA) | completed.
23 ! !
' I
| |
[ Value A output ] [ Value B output ]
l
———————————————— !
Self Trigger \
level '
l
4 \ -
\ »
]
]
]
)

S E—

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

120
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IZ1Judgment 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 measurement 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 maximum value until
the 1st measurement is

Current (mA)\ completed.

20 [ Value A output ] Value B output

s Display value = Output value

Measurement value

High threshold | __

value
1
I
4 I
! Sampling 1 Sampling | —
]
ON | . r—p-) Time
Timing input i I
OFF 1 J >
H Time
]
! OFF
-— H Output
1 -

A » Tlm;

Start of hold mOde[AIways OFF until the 1st]

After the 1st measurement is
completed, the judgment is output

based on the value after hold
Power turned on and the (measurement value).

mode select reset input
changes from ON to OFF.

measurement is completed.
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3.8.6 Timer

It 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.

I1 Without timer
The judgment output is output in accordance with the timing. The output
response time is determined by the average sampling rate.

I1 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.

IZ1 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.

[Tt 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.

122
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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 e—
\ 1 to !
ON ' -
Off delay ti L
elay timer OFF i
1 to !
. ON >\ I
On delay timer !
OF F emnpumd —
1 to !
ON > € i
1

One shot timer ' I
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 " t, " is applied to the HIGH output.

[Example] Off Delay timer (), Measurement value changes from PASS ® HIGH

{Measurement value

PASS to HIGH
l\_./to | [ Off delay timer ]
> (t)

ON I

PASS output | AE
[} [}

ON o

HIGH output |
OFF S

On delay timer ]
(o)

The timer is applied to the PASS output.
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[l Setting method

Pressing the ENT key, thenpressing he

RIGHT key moves tothe timer period setting.

of f

Timerperiod setting
Press the UP or

Without imer .' E-t o] aw &S:Vu:ek:ci\?lgldu:ﬂ

Off delay timer

E InEc Ei> offF-d
oFF on-d

On delay timer

{-Shk

Oneshottimer

<&

e InkEr

of F

Rl

End setting.

Timer period numerical value input method

E-t o E:t> L-E o
- 3 =
00"'9“ Press the 2 'uuﬂ~
‘ Change the numerical ENT keyhto
value with the keys. \S,aelu; the
‘ Change the digit with
the keys.

The time can be set
between 0 to 5,999ms.

E-tIn
8 i00a

00883a | = TN

The timer period can be set in case of the
Off delay, On delay or One shottimeronly.
The timer period setting item is added next
after “Timer Mode Setting.”

Blinks
2 tmes.

Blinking
stops.

End setting.

“ Numerical values in the figure are setting examples.

124
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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
O respective sensor head returns to the default values (the factory

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

< 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 -5to +5
A+B 0to 10
< If sensor heads with different detection widths are connected
together, the correct width cannot be calculated, so exercise caution.
< When performing settings, set the 1CH controller on RUN, set

the 2CH controller on FUN, then set it as a 2CH controller.

[1A-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.

[IA+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.

[& 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 bottoes 2CH.
— 4 H
,-." i : il-. Data B output

_>'Calcu|ation results ouput
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O If you desire to measure the width of the detected object, select A +
B calculation, then change the display value using the scaling

FONT  function.

[ 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.

W itho ut Adjacent

DFF Calcu lation
Ca‘ﬁ‘; I:> a-h A-B mode
o Alb

A+ B mode

It becomes possible
to select when the

calculation unit is
connected.

cAL
R-

Y

End Setting

c
b

# 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

ponr  POSItioN.
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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 volume setting, the
auto scaling setting, monitor focus function and scaling function values can be
initialized.

2

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

% Default values
These values are set at the factory before shipping.
If the settings are initialized, they are changed to these values.
A list of default settings is shown below.

Scaling

OFF

Average sampling rate

32 times

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)

ECO display function

OFF (disabled)

Display digit limit

All digits displayed

Non-measuring time setting 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 light reception volume
setting

Not set

Zero reset function

OFF (disabled)

06/2006




[1 Setting initialization method

ZERD  INABLE
HEY  pongg m O

Set the mode select switch in the FUN
position, and select $nd & in the main
digital display.

C_[1

RUN THR FUN

Press the ENT key for 3
seconds.

~ ZE3C  EMBLE
HH" LN m O

PSS
|
LoW
|

sue

End setting.

Press the ENT key for 3 seconds or more.

$ml & is displayed in the main digital
display.

3 seconds '« =« ="' is displayed in the
sub-digital display.

After 3 seconds, of'"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.
O It is recommended that the linear output value with respect to the display

ey value be determined after setting the display value with respect to the actual
distance by scaling.

[ Setting method
First, select B E & or BLLin the special settings.

c L DE E zligpslz;e,cial setting

5 E t Setting related

EIP: L I:“> d ISP Display related
[ L 05 E E t c Other

H L L Display all
h

e

SPel or S5Pctl

SEk ALL

. :
Foc L'S ‘ Select the Monitor

Focus setting
nﬂ using the keys.
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The procedure for setting of monitor focus is shown in the following chart.

‘ Monitor focus
Focllh

R
P ‘pb
Differential function W h en
diF
F

withthe

P m

‘ To next mode

volk

Voltage output

R

Currentoutput

voltage

outputis selected

ENT key.

. When current output
is selected with the
ENT key.

A Mu

- 1st point's
(2] outp ut value

gsgaa

n 1st point's
distance value

Press the UP,
DOWN, LEFT or
RIGHT key to start
the monitor focus
value seting for the
1stpoint

The numerical value setting procedure is the
same as the setting procedure for other FUN
mode numerical values, but since the

numerical values are
both the output value

the setting procedure is as shown at right

set by shifting digits for
and the distance value,

Move to the 2nd
point monitor focus
setting using the

ENT key.

2nd point

2nd point

outputvalue

frrene | (038000

b-Yu

b YaR

80000

Press the UP
DOWN, LEFT or
RIGHT key b start
the 2nd point

monitor focus
setting

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

Press the ENT
key to end the
monitor focus
setting.

| Monitor focus calculation is executed. |

“ The items displayed in the chart are setting examples.

A20AR

gzgﬁa
gs808

G The characters enclosed

inthe line frame (blinking)
are the characters that
are set

15U
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Monitor focus example 1

20 .}

20 .
Linear output o
current (mA)

4
Linear output
current (mA) 0 1.25 3.75 5.0
4 Sensor display
value (mm)
0 5 In case of \ o
Sensor display 0.625mm: 18mA 20 ..
value (mm) 3.75mm: 6mA 18 Ky
Linear output . N
current (mA) 6 o
....... q.
0N
0 0.625 3.75 5.0
Sensor display
value (mm)
Monitor focus example 2
+4 -0
Linear output (e
voltage_ (V)
OO In case of
Linear output 1.25mm: =4V 4
voltage (V) 375mm: +4V
0 1.25 3.75 5.0
Sensor display
-4 value (mm)
0 5.0 In case of
Sensor display 0.625mm: 3V
value (mm) 3.75mm: -2V
Linear output .
voltage (V)_2 o°
-4 ....q-.
M

0 0.6253.75 5.0

Sensor display
value (mm)
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Monitor focus example 3 (In case of differential enabled)

20

) 12
Linear output
current (mA)

In case of .
+3.75mm: 18mA | o] 4

qgf
Linear output .
current (mA) 4 .‘o

K

0 25 50

Sensor display
value (mm)

0 25 375 50

Sensor display
value (mm)

Referenced} See “3.8.10 Differential function” concerning the differential function.

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

152
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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
value

Average
sampling rate = 1
Cvcles =10

Time

10 cycles

Differential /
value

Time
Since there is a difference with Since there is no difference with
the measurement value, the

Since there is a difference
with the measurement
value, the differential value
changes.

the measurement value, the
differential value changes. differential value is 0.

The amount of change in the measurement value is the difference

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

If the average sampling rate is increased, the change volume

FHNT  pecomes smaller, so exercise caution.

[l Setting method
First, select SE & or BLL in the special settings.

No special setting

display
Setting related
5Pcl Display relate d :> SPel or SPct
cLoSE — SEt ALL

Display all .
Select the

differential
dIFF ..function
nF F setting using

the keys.
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Next, set the differential function.
( Differential function
00 Enable
d IF |:“> oF F Disable
of f
@When ON

;: 7 Press the UP, DOWN,
d.CHc ‘ ' LEFT or RIGHT key to set
c . . the number of cycles.

Set the value with the ENT

key.

Number of cycles input method

-
d c 3 C Blinks
S000c 1 o
‘ Change the numerical  Fix the value
value with the keys. using the
‘ . Change the digit ENT key.
with the keys.
-«
c 3 c Blinking
% c stops.

End setting

“ 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.

[l Setting method

First, select d 19P or BLL in the special settings menu.

N T
[ = L DSE s:tsnpgesliasplay

SEt Setting related

5PC=_ I:> d lsp Display related
cl oSt Ekc | oter

RLL Display all

<

Next, set the display reverse ON or OFF.

Display reverse

SPcL

::> 5Pcl
d ISP

or

ALL

=5

Select the
display
reverse

drfu

‘ .functi on
setting using

oFF

the keys.

o ﬁ Enable

ofF F|oisbe

oFH =)

>

drfo

= @

End setting.

“ 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.

[l Setting method
First, select d 19P or BLL in the special settings menu.

S5Pcl

claSE

—
c LoSE | S epiey
5 E |: Setting related
|:“> d V5P| pisplay related
Ekc | other
AL L| pisplayal
[ ———

Next, set the ECO mode ON or OFF.

(ECO Mode )

Eeelc)

SPel

= e

or

ALL

<

Eco

o =) Enable

of | pisable

L

End setting.

“ The display in the figure is a setting example.

‘ . Select the ECO
mode using the

keys.
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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.

[ Setting method
First, select @ 19P or BLL in the special settings menu.

£2 .
[ 4 t U‘:‘I E 'S\‘eotﬁsnpgeziaslplay

5E t Setting related

E tc Other

SPCL d |5P isplay relate I:“> Spﬂl SFcl
£ LoSE '::>I S e d 15 °" [ AeL

HLL Display all .
Select the

d IG It . . display digits
E limitation setting
using the keys.

Next, set the number of display digits.

|

Display 5 digits

Display 4 digits

o
Sk

Lo [y

Display 3 digits

Display 2 digits

uiug €
(]
o.O.O.

Display 1 digit

3

N o dis play

<

diul
35

“ The display in the figure is a setting example.

(]
[]
o
(=)

]

==l
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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 volume is abnormal).

Non-measuring time setting
CLAMP KEEP
Judgment Output Al OFF. Keep the value from just before
Clamp the maximum

output value the non-measuring state.

Linear Output

Maximum output value
Voltage output: +5.5V approx. Current output: 23mA approx.

[ Setting method
First, select € e or BLLin the special settings menu.

: -
c L ns E ?eoﬂisnpge Zlizlpla y
SE t Setting related
SPcl E:D> d 1§ P Disptey relaie E:i} SFcl] , [ SPel
cloSE Eke | oter Eke ALt
HL L Display all. .
Selectthe non—
rESEl: ‘ . meaéuring t!me
PEEP| e e

Next, set the non-measuring time setting on ¥EEP or eLARP

PEEP
cl8aP

23m approx.
Voltage:

+5.5V approx.

cESEL
ct Raf

<5

= The display in the figure is a setting example.

Keep outputvalue.

06/2006



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.

< When setting the threshold values.

< When performing each of the settings in the FUN mode.

[ Setting method

First, select E&e or BLL in the special settings menu.

3

No special
c LOSE seﬂingfilisplay

S E h Setting related

SPct |:1‘> d 19P [ Disphyrented
cLo5E Ekg | other

BLL | Displayal

— &

SPel

::> SPel
Eke

or

ALL

<

crafa

on

Next, set the zero reset memory function ON or OFF.

oﬂ Enable

o F| pisable

<>

rnfn

of F
7

End setting.

* The display in the figure is a setting example.

Select the zero

‘ . reset memory

function using the
keys.
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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.

Gain High «—  » Low
Black White Metal

If the appropriate gain value is not set in accordance with the
measuring environment, the output could be saturated and rapidly
reach a state where measurement was impossible, so exercise
caution.

[ Setting method
First, select E&e or BLL in the special settings menu.

: -
[ l. a 5 E 's\‘eotﬁsnpgezliz:) lay
SE & Setting related
SPel ) - 8PcL SPel
cLaSE 'fl>I 9P e ':> Eec | O [ ALL

E hc Other

<
RL 4 | Displayal
L %

Ea ’ﬂ ‘ Select the gain

setting using

EEt HL the keys.

Next, select the gain setting and set it.

Gain setting

ln
FELAL O p[LA

Black mode

c¥
¢ E W hite mode
/L

U
3%
Yhitt
g

End setting.

# The display in the figure is a setting example.

4>
2pCler

Ny
h
£
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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.

IZ1 Key lock setting method
730 EMBLE Set the mode select switch in the FUN

Hﬁ“ LCON O O position. :

RUN THR FUN

Press the UP, DOWN, RIGHT and LEFT
keys all simultaneously for 3 seconds or
more.

Loek is displayed in the main-digital
\ P o is displayed for 3 ds in th
-~ « » » is displayed for 3 seconds in the
—I ) 7 J sub-digital display.

Press the UP, DOWN, RIGHT and

LEFT keys all simultaneously for 3
seconds.

After 3 seconds, '@ " is displayed in the

Z=3T ENABLE
sub-digital display and the key lock setting
is completed.

[t Key lock release method
ZERC  ENABLE Press the UP, DOWN, RIGHT and LEFT
'|£F 10N . O keys all simultaneously for 3 seconds or

more.
"FrEE" is displayed in the main-digital
display.

-~ =« ~ = is displayed for 3 seconds in the
sub-digital display.

After 3 seconds, '@ F" is displayed in the
sub-digital display and key lock is
released.

However, operation of the following keys is enabled.
<= Mode select switch operation

< Threshold select switch operation

< 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... ...

4.1.1 Error display during normal measurement........

4.1.2 Error display when setting numerical values

4.1.3 Error display during adjacent sensor calculation............ccocovvicvivecenennen. 145
4.1.4 Scaling cannot DE Seft. ......ccccoviiiiiriiee e 146
4.1.5 Monitor focus cannot be Set. ... 146
4.1.6 Threshold values cannot be Set..........cccoreiniiiinncceeeee 146
4.1.7 Hysteresis cannot be Set. ..o 146
4.1.8 Laser deterioration..........ccooiiiieieee e 146

145
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4.1 Error: When This Happens...

411 Error display during normal measurement

. Recovery
Display Cause and countermeasure method
E_ Sh': One or all the judgment outputs is in the short circuit
(blinking) state. Auto
= Remove the load short circuit state. recovery
E - E E P Turn the
The EEPROM is destroyed or data are abnormal. power on
(blinking) = Press the ENT key 3 seconds or more. again or
= If there is no improvement, replace the controller. | replace the
controller.
The cable connecting the sensor heads and controller is
€-hEd Auto
not connected (Note1) or the sensor heads are
(blinking) abnormal. recovety of
= Connect the sensor heads. replace the
= If there is no improvement, replace the sensor sensor
heads.
heads.
€ - d¢ P | Thelight reception volume is insufficient.
(blinking) See " 4.1.8 La_ser de_terioration“.
= If the gain setting has been changed, set the | Auto
optimum gain setting. recovery
= If there is no improvement, change to an
appropriate work piece.
The light reception volume is saturated.

E -brk See "4.1.8 Laser deterioration".

(blinking) = If the gain setting has been changed, set the | Auto
optimum gain setting. recovery
= If there is no improvement, change to an

appropriate work piece.
Ldd¥Yn o
The sensor head's laser is deteriorated. Replace
See "4.1.8 Laser deterioration™. the sensor
Hepiayml head.
EECEACE
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 volume 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.

ypz
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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
E e '. h that is greater than the HIGH threshold value is Aut
(blinking) attempted. reucgvery
= See "4.1.6 Threshold values cannot be set",
then reset the threshold values.
This is output when setting of a HIGH threshold value
E rehl that is lower than the LOW threshold value is Auto
(blinking) attempted. recovery
= See "4.1.6 Threshold values cannot be set",
then reset the threshold values.
The set numerical value is too large.
E f"Qu (See "4.1.4 Scaling cannot be set" to "4.1.7 | Auto
(blinking) Hysteresis cannot be set") recovery
= Input the appropriate numerical values.
The set numerical value is too small.
E e U d (See "4.1.4 Scaling cannot be set" to "4.1.7 | Auto
(blinking) Hysteresis cannot be set") recovery
= Input the appropriate numerical values.
4.1.3 Error display during adjacent sensor calculation
. Recovery
Display Cause and countermeasure method
E - dﬂ k The adjacent calculation communications data are
(blinking) abnormal. . . Auto
= Set the 1CH side controller in the THR mode or the
RUN mode. recovery or
= Check if the light reception volume of the 1CH side replace the
controller is not abnormal. controller
— Check if the connections between the controllers | °" .
are normal. ca!culahon
= If there is no improvement, replace the unit.
controller or the calculation unit.
| Single unit operation was attempted with A-Bor A+ B
E “C he still selected.
(blinking) = Connect the 2 wunits again, turn adjacent | Auto
calculation off, then try single unit operation. recovery

= 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.

< If the width between the points in 2-point scaling is less than 10% of the full
scale (F.S.).

< [f 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 NG. Also,
in cases where the threshold value is outside the measuring range of the sensor,
the value cannot be set.

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 NG. 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¥ a" is displayed for 5 seconds 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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CHAPTER 5
SPECIFICATIONS AND DIMENSIONS

This chapter explains concerning ratings and performance.

5.1 Ratings / Performance.............cconiinnicicee s 148
5.1.1 SeNSOr NEAM ... 148
5.1.2 Sensor head (FDA compatible)........cccovreiirreinreeerree e 149
ST G T 07 o] o1 1'o] | 1= OSSR 150
5.1.4 Calculation UNit........ccoveiiiieiceeesee e 152

5.2 DIMENSIONS ...ttt
5.2.1 Sensor head

[IHL-T1001A [ 1MM YPE]. .- eeueeieieieerieeieeieeieeieeee ettt 153
[AHL-T1001F [D 1TMM tYPE] ...eeueeieiiieiriiricrierieeee et 154
[IHL-T1001! [Dimensions with side view attachment (HL-T1SV1)]............... 155
[IHL-T1005A [5mm type]

[HL-T1005F [5mm type]

FIHL-T1005% [Dimensions with side view attachment (HL-T1SV1)]............... 158
[IHL-T1010A [10MM fYPE]...ueeveieuieeiieteeeeec ettt 159
[IHL-TA1010F [10MM fYPE]...c.eeveeetiieiieeeeeeic ettt 160
[IHL-T10101 [Dimensions with side view attachment (HL-T1SV2)]............... 161
[ZIMS-HLT1-1 [Sensor head mounting bracket for HL-T1001x{ / HL-T1005K] ]..... 162
[ZIMS-LA3-1 [Sensor head mounting bracket for HL-T10101 ] ............ccceeene.. 163

522

523

ZICN-HLT1-1 [Sensor head controller connection cable]
(7] a1 10 =Y USSR
THHLAACATHLFACAP ...
[IMS-HLAC1-1 [Controller mounting bracket] ...........cccccooiiiiiiiiiicieee,
Calculation UNit.......oooeeec e
IHHLAACT-CL ..ottt e e esneeeenns
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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 0to0 2,000mm 0 to 500mm
Sensing width @1mm (Note 1) 5mm 10mm

: : : @8um opaque @0.05mm opaque | D0.1mm opaque

Min. sensing object object (Note 2) object object

Repeatability

4um (Note 3)

4um (Note 4)

Linear output
resolution (Note 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 1 (JIS/IEC)
[ Max. output 0.2mWorless | 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 Emitter: 159 approx. | Emitter: 159 approx. Emitter: 30g approx.
Receiver: 15g approx. | Receiver: 15g approx. | Receiver: 20g approx.
MS-HLT1-1 (Sensor head mounting|MS-kAS-1 (sensor head
bracket): 2 Nos mounting bracket): 2 Nos.

. : > . . Laser beam alignment
Accessories Laser beam alignment sticker: 2 Nos.

Sensor head control connection cable: 1

No.

sticker: 2 Nos.
Sensor head to controller
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

@1 to @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 s ampling rate of 64 times. At 32 times, it is 5um.

5) Value calculated with the linear output allowance factor ¢3 ) 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 J1mm 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 Z1mm (Note 1) 5mm 10mm

. . . @8mm opaque @0.05mm opaque @0.1mm opaque

Min. sensing object | (P! XPASY L obiect object o

Repeatability

4um (Note 3)

4um (Note 4)

Linear output
resolution (Note 5)

4um (Note 6)

4um (Note 4)

Emission indicator

Green LED (Lights up during laser emission)

Ambient temperature

0to +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

Emitter: 15g approx.
Receiver: 159 approx.

Emitter: 15g approx.
Receiver: 159 approx.

Emitter: 30g approx.
Receiver: 20g approx.

MS-HLT1-1
bracket): 2 Nos.

(Sensor

head mounting

MS-LA3-1 (sensor head
mounting bracket): 2 Nos.

Laser beam adjustment
sticker: 2 Nos.
Sensor head to controller

Laser beam adjustment sticker: 2 Nos.
Sensor head control connection cable: 1

No. connection cable: 1 No
Label set: 1 No. 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
1 to @2.5mm.

2) In case that the detection distance is 0 to 500mm. When it is 500 to 2,000mm, the size is
A50um.

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 5uym

4) In case of an average sampling rate of 64 times. At 32 times, it is 5uym.

5) Value calculated with the linear output allowance factor &3 ) 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.

Accessories
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5.1.3 Controller

Type

NPN Output Type

PNP Output Type

ltem 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

150us

Linear output

Current / voltage output switchable (Note 1)

During current output: 4 to 20mA / F.S. Maximum load impedance: 300
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)

110 4,096 (13 steps)

NPN transistor open collector
Maximum sink current:
50mA
Applied voltage: 30V DC or

PNP transistor open collector
Maximum sink current: 50mA
Applied voltage: 30V DC or

Judgment output less (between judgment less (between judgment
output and +V)

output and OV) Residual voltage: 2V or less
Residual voltage: 1.2V or t 50mA ge: t
less (at 50mA sink current) (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)

0V connection: Enabled
Open: Disabled

+V connection: Enabled
Open: Disabled

Applied voltage: 30V DC or
less (at 0.1mA leak current)

Timing input Applied voltage: 30V DC or Applied voltage: 30V DC or
less (at 0.1mA leak current) less (at 0.1mA leak current)
0V connection: Enabled +V connection: Enabled
Reset input Open: Disabled Open: Disabled

Applied voltage: 30V DC or
less (at 0.1mA leak current)

— |'taser indicator

(=)

Green LED (lights during laser emission)

150
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HIGH: Orange LED (Measurement value > HIGH threshold value)
Judgment PASS: Green LED (LOW threshold value £ Measurement value
output < HIGH threshold value)
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)
Main digital display 5-digit red LED display
Sub-digital display 5-digit yellow LED display
Ambient temperature 0 to +50°C (No dew condensation), Storage: -25 to +65°C
Ambient humidity 35 to 85% RH, Storage: 35 to 85% RH
Ground system Floating ground
Material Case: Polybutylen.e terephthalate
Transparent cover: Polycarbonate
Weight 140g approx.
Measurement Self peak hold Positioning
value display Self bottom hold teaching
Setting value, Zero reset 2-point teaching
light amount Initial reset Automatic
value resolution On delay timer teaching
display Off delay timer Hysteresis width
Standard light One shot timer variability
reception volume Differentiation Monitor focus
setting Sensitivity 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 hold Lock function
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
ltem Model HL-AC1-CL
No.

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

50g approx.
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5.2 Dimensions

5.2.1 Sensor head
1 HL-T1001A [@1mm type]

(Units: mm)

Emitter o

(Units: mm)

Receiver
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- ‘!‘B,... :...E‘_I.E
ol ped 1 WL et 1o b,
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[THL-T1001F [91mm type]
(Units: mm)

Emitter e,

........... ‘E_j

Lo FRRAS A j:ﬁ & mmm«%a

E R B

BRI

(Units: mm)

Receiver
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1 HL-T1001xt [Dimensions with side view attachment (HL-T1SV1)]

(Units: mm)
Emitter
(Units: mm)
Receiver
THD
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1 HL-T1005A [5Smm Type]
(Units: mm)

Emitter

(Units: mm)

Receiver
it SHIIG-4T0
R
s
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1 HL-T1005F [5mm type]
(Units: mm)

Emitter

(Units: mm)

Receiver
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1 HL-T1005}x [Dimensions with side view attachment (HL-T1SV1)]

(Units: mm)

Emitter

(Units: mm)

Receiver
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1 HL-T1010A [10mm Type]
(Units: mm)

Emitter S

ko 17— i’ ManuEtows By
$rday, SO

(Units: mm)

Receiver
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I HL-T1010F [10mm type]
(Units: mm)

Emitter _—
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i
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Receiver
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[Z1HL-T10105xt [Dimensions with side view attachment (HL-T1SV2)]
(Units: mm)

Emitter

(Units: mm)

Receiver

on
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[T MS-HLT1-1

[Sensor head mounting bracket for [HL-T1001 x| / HL-T1005 X ]

(Units: mm)

(Units: mm)

Assembly dimensions
This drawing shows
the case where bracket
is mounted on the
receiver.
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[Z1 MS-LA3-1 [Sensor head mounting bracket for [HL-T1010jx{ ]

(Units: mm)
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(Units: mm)

Assembly dimensions
This drawing shows
the case where
bracket is mounted on
the receiver.
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IZ1 CN-HLT1-1 [Sensor head to controller connection cable]
(Units: mm)

£ RP TIPS, ir
T e Musfadlind by
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5.2.2 Controller
[T HL-AC1 / HL-AC1P

1 ............... a.l"" """"" ";\ o A, o '@
=T et for NPT Wbt B

[Dimension with connector cover open]
(Units: mm)

oD
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[Z1 MS-HLAC1-1 [Controller mounting bracket]
(Units: mm)

34 8

Tao i o 'E“TE

e T
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(Units: mm)

Assembly dimensions
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5.2.3 Calculation unit
[T HL-AC1-CL

(Units: mm)
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APPENDIX

FUNCTION INDEX

06/2006

o0



FUNCTION INDEX

Reference Page

(A)
< Adjacent sensor
calculation

< Auto scaling function

< Automatic teaching

< Average sampling rate

< Using the calculation unit, A+ Band A -B P.125
calculations between 2 controller units are
performed.

< The display value is set for the light P.99
reception volume.

< The threshold value is set automatically P.90
from the maximum and minimum values
during teaching.

< 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.

(D)

< Differential function

< Display digits limitation

< Display reverse function

< Outputs the amount of change in the P.133
measurement values at the set measuring
frequency.

< Changes the number of display digits in the P.137
digital display.

< Reverses the top and bottom contents in P.135
the digital display.

(E)
< ECO display function

< The digital display enters the energy P.136
saving mode and the lighting becomes dark.

©)
< Gain switching

< Changes the light reception gain. P.140

(H)
<Hold

< Hysteresis width setting

< A function that enables measuring values P.112
to be held.

< Changes the hysteresis width of the P.111
judgment output.

(K)

< Key lock function

< Disables key input. P.141

(M)
< Monitor focus function

<The range and inclination of the linear P.129
output is set to the desired value.
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Reference Page

(N)
< Non-measuring time < Sets the output when in the non-measuring P.138
setting state, such as the reset time.
< This is the hold function in the Off state. P.113
< Normal hold
(P)
< Peak hold <Holds the maximum value of the P.114
measurement values obtained during the
period defined 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 P.120
measurement values below the threshold
value measured during the measuring period.
< Self peak hold <Holds the maximum value of the P.118
measurement 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 volume in the P.80
volume setting installation state as the standard light
reception volume.
< Sub-digital display change < Changes the contents of the sub-digital P.73
display.
(T)
< Teaching < A function that sets the threshold values P.85
automatically.
< Threshold value direct < Inputs the judgment output threshold value P.83
input directly.
< Sets the timer function and time of the P.122
< Timer judgment output.
< Sets threshold values automatically from P.87
< 2-point teaching 2-point teaching values.
(2)
< Zero reset / cancel < Sets the display and linear outputs to zero. P.76
<Zero reset memory < Selects whether to store the zero reset P.139
function data in memory or not.
171
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