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Preface

Thank you for purchasing Ultra High-Speed, High-Accuracy Laser Displacement
Sensor “HL-C2 Series”.

To fully use this product safely and properly, please read this manual carefully.
Please check our website(https://industry.panasonic.com/) about new info of the
product and new version of the user’s manual.

m Note

1. Please notice that illustrations in this USER’'S MANUAL might be little different
from the actual product.

2. Contents of this USER'S MANUAL will be changed without notice due to
improvements.

3. This USER’'S MANUAL and software must not be partially or totally copied or
reprinted.

4.1f there are any questions, mistakes, paging disorder, or missing pages in this
USER’S MANUAL, please contact our sales office nearest you.

5. Microsoft Windows, VisualBasic, and VisualC++ are trademark or registered
trademark of Microsoft Corporation in the United States and/or other countries.

6. Ethernet is a trademark or registered trademark of FUJIFILM Business Innovation
Corp.

7. The ownerships of all other trademarks or registered trademarks belong to their
respective owners.

8. We have no responsibility of any results of operations regardless of the above.

m Symbol Indications

This USER’S MANUAL uses symbols to indicate safety precautions, instructions,
and reference.

Before reading this USER’S MANUAL, fully understand the meanings of these
indications.

“WARNING” indicates the possibility that death or
serious injury could result if a handling error occurs.

“CAUTION” indicates the possibility that the user could
ACAUT |ON | be injured or property could be damaged if a handling
error occurs.

A\WARNING

“CHECK” indicates any instructions or precautions for
using the system.

@ CHECK
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Whole USER’S MANUAL Construction

The HL-C2 Series is prepared for the following user’s manuals.

Read them as necessary.

HL-C2 Series USER’S MANUAL (PDF)

Panasonic

User's Manual

his manual

This manual describes cautions for using HL-C2 Series, and
installation method, operation method, function details,
specifications, maintenance and inspection method of
system components (controller, sensor head).

HL-C2 Series USER’S MANUAL: RS-232C Communication Control (PDF)

Panasonic

Panasonic

User's Manual

The manual describes various commands for controlling the
system by PLC or PC using RS-232C communication.
Please read this manual before an evaluation test for system
configuration or programming. Please read “HL-C2
Series USER’S MANUAL” for functional details of the
system.

HL-C2 Series USER’S MANUAL: USB Communication Control (PDF)

The manual describes API for controlling the system by PLC
or PC using USB communication.

Please read this manual before an evaluation test for system
configuration or programming. Please read “HL-C2
Series USER’S MANUAL” for functional details of the

system.
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HL-C2 Series USER’S MANUAL: Ethernet Communication Control

(PDF)

User's Manual

This manual explains various settings to acquire
measurement information of the HL-C2 system by PLC
using Ethernet communication.

For detailed explanation concerning the system’s functions,
precautions for use, etc., refer to the separate “HL-C2
Series USER’S MANUAL”.

m USER’S MANUAL for Intelligent Monitor AiM

The Intelligent Monitor AiM, which contains various useful functions in

addition to the compact programmable display, is available when developing
PC-based system.

HL-C2 Series USER’S MANUAL: Intelligent Monitor AiM (PDF)

This manual is included as a PDF file in the Intelligent
Monitor AiM, which can be downloaded on our Internet
website.

This manual describes installation method, operation
method, functional details and error messages of the
software.

It also describes an evaluation analysis of HL-C2 Series or
use of buffering function and received light intensity
waveform display function, which are useful for optimum
system setting.
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Manual Construction

3 Programmable
Display Operation

Explanation of
4 Functions

5 Communication
Control

Maintenance
and Service

Troubleshooting
n Specification
Appendix

This chapter provides cautions for safe and correct
operation of the product. Be sure to read this
chapter.
This chapter explains the configuration, installation,
and connection of the system

(Controller, Sensor head, and Intelligent monitor
AiM).

This chapter explains I/O terminal blocks on the
controller.

This chapter describes the operation method of
compact programmable display.

This chapter describes various functions of the
system.

This chapter explains control method of system by
RS-232C/USB/Ethernet communication.

This chapter explains the maintenance and service of
the system.

This chapter explains corrective actions against
abnormal state.

Read this chapter if failures are suspected.

This chapter describes the specifications of system
components (controller, and sensor head).

This chapter provides index and revision history of this
manual.

HENEEEENEED
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Safety Precautions

This product is intended to detect the objects and does not have the control
function to ensure safety such as accident prevention.

Do not use the product as a sensing device to protect human body.

Please use the products that comply with local laws and standards for human
body protection specified by e.g., OSHA, ANSI and IEC.

Please read this manual carefully before using the product and use it
correctly.

A\WARN ING

e Install a fail-safe device when the product is used for the purpose that
has a possibility of physical injury or serious extended damage.

e Do not use the product in the atmosphere of flammable gas, to prevent
explosion.

e The product was developed and manufactured for industrial use.

A\CAUTION

e Use the product within specifications.
Abnormal heat or smoke generation may occur.
e Do not disassemble or remodel the product. Electrical shock or smoke
generation may occur.
e Connect the electric wire securely with the terminal screws.
Imperfect connection may cause abnormal heat or smoke generation.
e Do not touch the terminal during energization of the product, to prevent
electrical shock.
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Correct Handling

Note the following points when installing and using HL-C2 Series.

Installation Environment

m Do not install the product in the following conditions.

* Where the ambient temperature, ambient humidity or ambient illuminance
of beam receiving surface is beyond the range of specifications

(< Refer to “Use Environment”.)

* Where dew condensation occurs due to rapid temperature change

« In an atmosphere of corrosive gas or flammable gas

* Where covered or filled with dust, iron powder and salt

« In an atmosphere which is likely to be exposed to organic solvent such as
benzene, thinner or alcohol, or to strong alkaline materials such as ammonia
or sodium hydroxide

* Where heavy vibration or impact is applied

* Where direct sunlight is received

* Where water, oil or chemicals splashes

* Where load is applied to the product

Use Environment

m Ambient Temperature, Humidity and llluminance

Ambient temperature

- Use the product with the temperature specification ranges (< Chapter 8
“Specifications”).
Sensor head 10 to 45°C
Controller : 0 to 50°C
Compact programmable display  : 0 to 50°C
Store the product with the following specification ranges.
Sensor head :-20 to 70°C
Controller :-20 to 70°C
Compact programmable display  :-20 to 60°C

+ The life of the semiconductor laser depends on the ambient temperature
during use. When using the product near a heat source, take measures to
keep the ambient temperature of the sensor head as lower as possible.
Mount the sensor on a device having good heat radiation because the sensor
itself also generates heat.
* As for HL-C211 [0 [0(-0 ), when installing two sensor heads in parallel with a distance

of 20mm or less, each sensor head should be mounted on aluminum or iron which

surface area is 200cm? or more.
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Ambient humidity
Use the sensor within a range of 35 to 85% RH.
Avoid using it in places that may be exposed to dew condensation due to rapid
temperature change.

Ambient illuminance of light receiving surface
Use the sensor in locations where illuminance from incandescent lamps is
3,000 Ix or less.

m Power Supply Voltage

The power supply voltage should be within the rated voltage range of 21.6 to
26.4V DC.

m Environment

* The internal circuit may be broken when the external surge voltage exceeds
500V [+ (1.2x50) ps unipolar full wave voltage]. If there is danger of
external surge voltages exceeding 500V, install a surge absorber between the
power supply and input terminal.

» Keep the emitter surface and the receiver surface clean, not to attach light
refractors such as water, oil and fingerprints, or light blockers such as dust
and dirt. When cleaning these parts, wipe them off using a soft lint-free
cloth or lens cleaning paper.

* Install the sensor head at where extraneous light (such as sunlight or light
which has the same wavelength as laser beam) do not enter the receiver. If
high accuracy is required, install a light shield plate or the like on the sensor
head.

* Do not use the product in dusty places or that exposed to flammable or
corrosive gases, droplet, direct sunlight, severe vibration or impact.

Protective Structure

* The sensor head has protection against immersion, while the controller and
connectors are not structurally dustproof, waterproof, or corrosion-resistant.
Do not use the product underwater or in the rain.
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Warming Up Time

Allow at least 30 minutes of warming up after turning on the power to ensure
the performance of the product.

Measures to Noise

« Install the product as far away as possible from noise source such as
high-voltage lines, high-voltage device, power lines, power device,
machines which generate a large starting and stopping surge, welding
machines and inverter motor.

* Install the product as far away as possible from wireless device that has a
transmitter such as amateur radio device.

» The LCD display breaks if excessive static electricity is applied on the panel
surface of compact programmable display.

* Do not roll up the sensor cable (bundle in parallel) with other wirings. Keep
it at least 100mm away from other wires. Cables should be separated from
high voltage and power circuit lines. If it is unavoidable, shield it by
running through a conductive material such as grounded electrical conduit.

« For input signal lines and output signal lines, run them separately, not rolled
up with the power line and power supply line. Keep them at least 100 mm
apart.  All signal lines should be connected as short as possible.

* Analog output is affected if a large amount of electrical noise arises in the
power supply. In this case, use a noise filter or a noise dampened
transformer.

« For signal lines for RS-232C or for I/O terminals, use shielded cables and
connect the shielding wire to the frame ground (F.G.) to reduce electric
noise.

* Analog outputs is likely to be influenced by noise, especially by external
noise. Use shielded wires and wire them as short as possible.

* Use an exclusive class D frame ground and avoid sharing the ground with
other devices. This may produce an opposite effect.

Insulation Resistance and Voltage Resistance

Do not conduct insulation resistance tests and voltage resistance tests among
the power supply, I/O signals, metal parts of the controller and sensor head.

10
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Power Supply

m Power Supply
* Select a power supply with a ripple 0.5V or less (P-P) and a current capacity 2A

or more.

» When using a commercial switching regulator, be sure to ground the frame
ground (F.G.) terminal to avoid the influence of high frequency noise.

» When using a transformer in the power supply, be sure to use an insulated
transformer. The product or the power supply may be damaged if an auto
transformer is used.

* Use an insulated power supply that incorporates a protective circuit to protect
against abnormal voltages from the power line.

» When using a power supply that does not incorporate a protective circuit, be
sure to supply power through a protective element such as a fuse.

m Power Supply Sequence for Controller

* Arrange the power supply sequence so the controller turns off prior to the I/O
power.

« If the I/O power turns off prior to the controller, the controller detects the change
in level of input signals and this may cause wrong operation.

* Leave an interval for at least 10 seconds between turning off the controller and
turning on the power again.

« It takes about 40 to 50 seconds from power-on to operating state (start up
completed), depending on the settings saved. No outputs are determined
during startup. Do not output anything during the period.

* During startup, -10.8V of analog voltage and -5mA of analog current are output.

* Do not turn off the power while saving the settings. In the worst case, the
system of controller is destroyed and may fail to restart.

Instantaneous Power Failure

If an instantaneous power failure occurs, the system operates continuously, or
goes to the same state as power-on state, depending on the duration of power
failure. Do not use the system in the environment where an instantaneous power
failure occurs.

11
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Grounding

m Ground the device when noise influence is large

» Under normal use, the product has sufficient noise resistance. In an
environment with particularly high noise levels, however, ground it securely.

m Use an exclusive ground

* Use wires of 1.5 mm? or more and establish a class D ground with a ground
resistance of 100€ or less.

* Make the grounding point as close to the controller as possible, keeping the
ground wire distance short.

 Use an exclusive ground. Sharing the ground with other devices may
produce an opposite effect.

» The connector housing for the sensor head case and sensor cable is
connected electrically to the frame ground (F.G.) terminal of the controller
terminal through the sensor cable.

Other devices Other devices
. Controller .
(e.g. inverter) (e.g. inverter)

—T 1 1

Controller

12
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B Precautions for positive ground environment

The GND terminals of 24VDC (-) and USB port, SG of RS-232C, and
COMMON terminal (-) of the input / output circuit are connected inside the
HL-C2. The FG terminal, USB port connector shell, RS-232C connector shell
and Ethernet connector shell are also connected inside the HL-C2. Make sure

that there is no potential difference from externally connected devices such as
a PC and PLC.

PC HL-C2
RS-232C / USB / Ethernet RS-232C / USB / Ethernet
connector shell connector shell
No connection . | PN [N
allowed GND :% RS-2320/ 7 Rs.232¢ 1
terminal USB GND USB GND
PLC
DC 24V (+) Input / output Input / output
DC 24V () Input / output
¢ COMMON (-) Input / output
bl L COMMON (-
Insulation
input/output
No connection
allowed [ R — DC 24V (+)
DC 24V
T DC 24V (-)
eV

/77 GND

If the HL-C2 is used in a positive-grounding environment, power supply

(24VDC) can become short-circuited via the GND terminal of PC or USB,

thus resulting in a malfunction.

Do not ground the positive (+) terminal of the HL-C2.

*When grounding the positive side of the power supply (24V DC) to the
equipment, use a separate power supply (24V DC) for the HL-C2 and
insulate the HL-C2.

13
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Installation

m Controller

- Install the controller unit according to “1-3 Installation Method”, assuring
plenty of space around it. If it is installed in a manner other than specified,
failures may occur due to temperature rise.

« If the controller is mounted internally on the place where air circulation is
blocked such as in a control board, the ambient temperature will rise due to
heat generated by the controller. In such case, forced cooling is required.

+ Vent holes for heat radiation are provided at the top and bottom of controller
unit. Provide adequate space for heat radiation, not to block the holes.

m Wire Connections and Connectors

« Connect all wirings securely according to the explanations for I/O circuit
and description on the unit.

* Turn off the power of controller before connecting or disconnecting the
connectors.

* When connecting or disconnecting the connectors, be sure to hold the
connector area not to apply extra force to the cable.

« Be careful not to touch terminals or to let foreign objects get in the
connector after disconnecting connectors.

* Be careful not to apply force to around the connector of sensor head cable
and extension cable. Do not bend the cables near connectors, which causes
disconnection of the cable.

*This product is a precision machine. Therefore, fix wiring so that the wiring
load is not applied to the product. For cable sections that are not fixed, use

cable protection material not to damage

the cable. 20mm or more  pening end

| —p

*Do not pull the cable with a force 0f 29.4 N
or more.

*When bending the cable, bend it at least 20
mm away from the cable lead-out part with

the minimum bending radius of 30 mm or

more.

*When the sensor head is moved around while in use, the cable in the moving
part may be damaged. Therefore, use an extension cable for the moving part
and, when the extension cable is damaged, immediately replace it.
Otherwise, it may result in failure.

14
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m Cable Extension

 Use only one extension cable for
connection between one sensor head

Fixing position Mobile end
and a controller. ;
*When the sensor head part is moved ‘ =l
around while in use, fix the "~ 100mm or more 4—>

extension cable at a position 100 mm

away from the mobile end.

15
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Cautions on Handling Laser Light

JIS/IEC/GB/KS

m Semiconductor laser is used as the light source of sensor

The laser is classified based on JIS (JIS C 6802:2014) and IEC (IEC
60825-1:2014), GB (GB 7247.1:2012), KS (KS C IEC 60825-1:2013)
standards.

Class | Max. output |Wavelength Model No.

1 0.1mW (*1) | 658nm |HL-C201AC(-0J)

HL-C203BO(-MK), HL-C205B0(-MK), HL-C208BJ(-MK),
HL-C211BO(-MK), HL-C235BE(-MK)

HL-C205CO(-MK), HL-C208C(-MK), HL-C211CO(-MK),
HL-C235CE(-MK), HL-C235CE-W(MK)

2 1mW 658nm

3R 5mW 658nm

(*1) HL-C201AJ-SP3[: 0.3mW

m Cautions

1) Be careful not to directly watch the laser beam or its reflected light from a
mirror surface.

2) Install the sensor so the laser beam comes higher or lower than eye level in
order not to watch the beam directly during operation.
Laser safety distance (Nominal Ocular Hazard Distance: NOHD) is approx.
0.4m for HL-C203B[J(-MK) and HL-C205[J(-MK), is approx. 0.5m for
HL-C208 [J (-MK) and HL-C211 [J (-MK), is approx. 1.4m for
HL-C235BE(-MK) / HL-C235CE(-MK), HL-C235CE-W(MK). The laser beam
must be terminated at the end of its path by a diffuse reflector or an absorber.

3) Laser beam emission can be stopped by using the laser control input
terminal. (9 “2-1 Functions and Arrangement of I/O Terminal Block”)
* Use the interlock control input terminal when using as an emergency stop

circuit for safety. Release the short circuit by short bar to stop laser emission.

4) Please contact Panasonic Industrial Devices SUNX if the system breaks
down. Laser radiation is not automatically stopped during disassembling
the sensor head. The users therefore may be exposed to laser beam in
disassembling the sensor head.

5)Do not use the system in the manner other than specified in this USER’S
MANUAL.

You may be exposed to hazardous laser radiation if the device
/N\CAUTION |is controlled or adjusted in procedures not specified in this
manual.

6) Read the descriptions of the warning label carefully before use.
The warning label is affixed to the side of the sensor head. The Japanese and
English warning labels are packed with the sensor. Use them as needed.

16
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m Warning Label

e 10mm type (HL-C201A)

[ In Japanese / English / Korean | (E type only)

9IR1 L—HRE J5A1 L—HUg
‘ CLASS1 LASER PRODUCT CLASS1 LASER PRODUCT A [ eidan]
153 ¢lo]A A& 1557 eo] A Al

<Label position>

e 30mm type (HL-C203B)
| In Japanese / English / Korean |

HE-TTEECEIIAUOL—HRENLE E-LEDEAEANTL

SEHRADI 011 AHEH 0PI D010 §13& 1 08V

o PR Ed e

U— 1881 | LASER RADIATION | @) 4 4 '+

CLEnEE DONOT STARE g
INTO BEAM
P 0
WAVE.ENG ‘

LASER RADIATION

7| Lhsen ApERTURE

MRS

/7 34 -_—
MERAE PE— MEHER
BAMHY ImW B B 10ms DhEHE BRI ImW B RK10ms

B RSN JR RS R 6580m
2XH R GBT2471 2012 2FHEFR  GBT2471 2012
\ &

WMk & O L ] | v
<Label position>

17
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e 5mm type (HL-C205B)

H AR {EIIROL-HREPLE E-LEDESRERNTL
| In Japanese / English / Korean | : :
T W) zag e s PEESTAE))L
L— st LASER RADIATION EREER] [REER] LASER RADIATION

2EELZE

' L—Flgoun

(€ ype only)

<Label position>

v
s [P 57 HATION) T e

iy oueun

MEDAN) (SUCCADLTON 15E
e VE ENGTH) soer

LASER APERTURE

kiR te MR
NERAR NERER
BAHE: 1MW Bk B K10ms DEEER BAKEH: ImW B RAT0ms
B RSEHR B 6580m BHELSERE KK 6580m
QMK GBI2471 2012 2HMATS  GBT2471 2012
v [ Bk & O Bk & O | v

e 50mm type (HL-C205C)

| In Japanese / English / Korean |

P L 9AID ~ S MBS E~DRR

30 ASERKAUIA 0N W SPEL

DUBED! £ DS 4

I Rk

LASER RADIATION
7NOID DINECT EVE
EXPOSURE

"TASER RADIATION
AODDIECTETE
R,

o G

" MeXUY OU U1 Smw
M) Cucran e

3 a1

7 PROrIGT |

LASER APERTURE

- Fron
v L= sRstoHn oA -

(€ type only)

Mgt = Woksas
BRIk EH AR [
A 5mW Bk E K10ms | srwhznsest SR SmW B S A 10ms

o GBT247.1 2012

MK & O

SRAH LS GBT241.1 2012

Mok W O

A 4
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e 85mm type (HL-C208B)

| In Japanese / English / Korean |

CEIIRUDL—MEBLE E-LEDTEN

DAL O-CLASSILASEH RADW 101 AHEINOFEL JSHD 134 1 =i

LASER RADIATION
DONOT STARE
BEAM

T Ml zig e EER TS

LASER RADIATION
DONOT STARE
INTO BEAM

WU
o |{PL 5 2RATIOY 10
D)

& FAE W B ks | pknsk
iE Sk

K :6580m
2¥HHEGR  GBT2471 2012

vl Bk B O

- MRS

ARERARLE ABERER
NEBERE BAKH: ImW RS RAI0ms

2FEFS  GB7247.1 2012

B % & O |v

<Label position>

e 85mm type (HL-C208C)

| In Japanese / English / Korean |

T TR JARD ~EHEANE B

DA N1 LSS5I ASER KADIA KIWEIOPE AVCIDL

T AWy el 4k 4T

LASER RADIATION
'AVOID DINECT EVE
EXPOSURE

A 213 4] | LASER RADIATION
T T | 7voDDRECTEYE
EXPOSURE

' U—“HBioED | LASERAPERTURE | v ol 71+ |

(€ type only)

Hcias

WortEs

i HizEs S
FAME: 5mW Bk BA10ms

SREMKTR  GBT2471 2012

VI Mk B O

senwsnzns | B AWE: 5mW Bk BA10ms /%

SREMKFEE  GBT247.1 2012

<

% B O |
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e 110mm type (HL-C211B)
| In Japanese / English / Korean

IIRIDL-FRENLE E-LEDTED;

brx

CALTO- CLASS?LASKH AW 10N ANENOFEA JOND. S1A6E N 0B:AV
T MW zi e PHEETASI S

L—4'K8t | LASER RADIATION | ) 4 4} o1 44 | LASER RADIATION

©-L70Es gl

ENTET] DONOT STARE
3 INTO BEAM

oy oueun
[P 5 mATion) fom: mx

R
Lt o

LASER APERTURE

(€ ype only)

kiR . MR
PERER FHEs TR TERER
BAHE: ImW BB K 10ms s DEEER BAKE: ImW K RAT0ms
B SRR K 16580m BB SR B K - 6580m
QMK GBI2471 2012 2HMATTG  GBT2471 2012
v [ Ak & O Bk & O | v

<Label position>

e 110mm type (HL-C211C)

| In Japanese / English / Korean | =

CAJI O LSS ASERRADI 0N ISP

TERCEY IAID ~ VRN E~ORRHRCEN AT L

DUBED! £ DS 4

T PRy el g g Rk

LASER RADIATION
"AVOID DINECT EVE
EXPOSURE

LASER RADIATION
7NOID DINECT EVE
EXPOSURE

o G

W oy ou o1y smw
g

B PROTUCT

ST
' L—4BEOHA | LASERAPERTURE

(€ type only)

Mgt = Woksas
BRIk EH AR JR———
A 5mW Bk E K10ms | srwhznsest gt | BRI SmW  BRE B K 10ms
R EBUREE B : 658nm SR EHRK BIK - 6580m

SREMHS  GBT241.1 2012 K=& GB7247.1 2012

VI ] B & O Iv
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e 350mm type (HL-C235BE)
[ In Japanese / English / Korean |

WL IAD —FERELE E-LEOTSRRALTE

2 LASEE HAJAI OV

I LONCI S1ARS IO BEA

S a2 el RS TN e

LASER RADIATION | _ L—iti L—##s | LASER RADIATION | xl< A ')Al
F—LEn7E FoLgn7E T
ATnIT AFIOCE

LASER APERTURE [,

4| LASERAPERTURE

o KIS ks e
Fe —_— —_— T
sy | WOWER | NI
AIRER B 1mW BKTE: B K10ms : ST R K 10ms EEUESS
23 SRR #1€658hm 3 i€ 658nm
2RMK TG GBT2471 2012 GB7247.1 2012
W ot W 0 | v A

<Label position>

e 350mm type (HL-C235CE)
[ In Japanese / English / Korean |

TERCEIRROL—FHELE BnORRRACEAIATE

LSS SSLRPAIA

PER AV JD L1 EEIPOSL A

T2 EPL AR el 0 47

LASER RADIATION
"AVOID DIRECT EVE

EXPOSURE.

Mo S

LASER RADIATION

KT

o

o) w
a4 e s
=t e

LASER APERTURE

s ks o weEs
P BB AR @R RN R
wa prgsErs | BAL: 5mW  BKERX10ms BAMIE: SmW K Rk 10ns

WK FREE K 658nm IR RS K 658nm
SREME~ T GB7247.1 2012 IRAFA=FH  GBI247.1 2012

[ ] Iv VI Wk W 0 ]

<Label position>
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e 350mm type (HL-C235CE-W)
| In Japanese / English / Korean | [

TTERCLDIAROL—FTELE HAOERRUC 6 AT L

Oh-CLASSIE ASLRPAJA ENWEVOPEN AV 3D 421 E'EEIFOSL 2

AN R Aol 3T ] e 32 A

LASER RADIATION | L —+#1&8 LASER RADIATION
B B

LASER APERTURE 1

4 1 [ LASERAPERTURE | L—¥ksinma '

In Chinese
kAt ot -

" 5 IR 2 EAE A 5 IR B B R
i | BAM SmW - BKEERA 10ms WAK: 5mW  BRTE Rk 10ms | nesesazmy
SRR SRR KK 658nm

WK R A 658nm
SREFAT=SH  GBT2471 2012 IREFA=TH  GBI2471 2012

H Ot B O Iv VI ]

<Label position>

e 8mm type (HL-C201Ac-SP20)
| In Japanese / English / Korean | [In Chinese | (E type only)

9IR1 L—FUE
CLASS1 LASER PRODUCT
155 oA AF

1R R

e 15mm type (HL-C201An-SP3n)
| In Japanese / English / Korean | [In Chinese | (E type only)

Y321 L—FHR
CLASS1 LASER PRODUCT
153 #FoA AF

[ESE S

<Label position>
HL-C201AO-SP20 HL-C201AO-SP30O
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CE

Make sure to use CE compliant sensor head and programmable display for
making this product CE compliant.

Confirm the CE mark on the sensor head (or

programmable display) to be connected.

m CE Compliant Condition

To meet the CE compliant condition, attach ferrite cores (SEIWA ELECTRIC MFG. Co.,
Ltd. E04SR200935A) to the power supply cable and the head cable shown as below.

If there is a concern for noise interference, also install
the ferrite core (ZCAT3035-1330) supplied with the
product to the USB cable. (only for HL-C2Co).

30mm or more

70mm or more

Rotate the ferrite core one or more
times before use.

When the extension
cable is used
70mm or less

[ Contact for CE]
Panasonic Marketing Europe GmbH Panasonic Testing Center
Winsbergring 15, 22525 Hamburg, Germany
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Preface

FDA

m Export to US

When the laser product mounted on equipment is exported to the United States,
they are subjected to the regulation of the Food and Drug Administration. In
order to prevent the injury on users due to laser products from happening, FDA
has established PART 1040 (Performance Standards for Light-Emitting Products).
FDA classifies laser products according to the degree of risk and provides the
safety measures for respective classes (< Refer to the “FDA Standard” table).
Use the FDA-compliant products as shown below.

m FDA-compliant Product

HL-C201F (E) /HL-C201F (E) -MK

HL-C203F (E) /HL-C203F (E) -MK

HL-C205B (E) /HL-C205B (E) -MK/HL-C205C (E) /HL-C205C (E) -MK
HL-C208B (E) /HL-C208B (E) -MK/HL-C208C (E) /HL-C208C (E) -MK
HL-C211F (E) /HL-C211F (E) -MK

HL-C211F5 (E) /HL-C211F5 (E) -MK
HL-C235CE-W/HL-C235CE-WMK

m Classification

FDA-compliant products are classified as listed below.

Model Class
HL-C201F(E)/HL-C201F(E)-MK [ !
HL-C203F(E)/HL-C203F(E)-MK

HL-C205B (E) /HL-C205B (E) -MK i
HL-C208B (E) /HL-C208B (E) -MK
HL-C211F(E)/HL-C211F(E)-MK I

HL-C205C (E) /HL-C205C (E) -MK
HL-C208C (E) /HL-C208C (E) -MK
HL-C211F5(E)/HL-C211F5(E)-MK
HL-C235CE-W/HL-C235CE-WMK

*1 10mm type is classified as Laser Class I, Laser Notice No.56.
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m Labeling

The product uses the following labels in accordance with FDA standards.

e Aperture/Warning label, Protective housing label

CAUTION m AYOID EXPOSURE AVOID EXPOSURE m

LASER RADIATION LASER RADIATION | LASER RADIATION
WHEN OPEN. DQNOT STARE IS EMITTED FROM LASER RADIATION
mgfas’;m INTO BEAM THIS APERTURE 1S EMITTED FROM "“.?5 WQ}ﬂS N
: THIS APERTURE
SENIGONDUICTOR LASER 658nm INTO BEAM
MAMOM OUTRUT i | LLASTRLAPERTURE
PULSE DURATION f0ms max v LASER APERTURE wXBaIUMM ommu_gtipr 5159';4"
mi
GLASS I LASER PRODUGT v PULSEDURATION 10 max.
CLASS I LASER PRODUCT
e Certification/ldentification label
Panasonic Industry Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8506, Japan
KDCL

Complies with 21 CFR 1040.10 and 1040.11
MANUFACTURED: |

SERIAL NO.

<Label position>

SERIALNO.

U

@ CHECK
The figures above show the examples of major model (for L-C203F(E)/

HL-C203F(E)-MK). As for label positions of other models, refer to the

Instruction Manual for sensor head included in each product.
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Preface

m Beam Attenuator

Use the attached beam attenuator if there is a danger of getting laser beam
into your eyes during operation. ?

Wr Beam attenuator

Fix the beam attenuator with When the beam attenuator is
the attached screws to cover not used, fix it to either side
the light emitting surface. surface of sensor head with the

attached screws.
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m FDA Standard

Class™!

Requirements
I Ila I Ila IIb v

Performance (all laser products)
Protective housing [1040.10(f)(1)] R™ R"™ R"™ R"™ R™ R™

Safety interlock [1040.10(f)(2)] R™4| R™4| R™4 RW4 RMA| R
Location of controls [1040.10(f)(7)]| N/A R R R R R
Viewing optics [1040.10(f)(8)] R R R R R R
Scanning safeguard [1040.10(f)(9)] R R R R R R
Performance (laser system)
Remote interlock connector N/A | N/A | N/A | N/A R R
[1040.10(f)(3)]
Key control [1040.10(f)(4)] N/A | N/A | N/A | N/A R R
Emission indicator [1040.10(f)(5)] | N/A | N/A R R R0 R
Beam attenuator [1040.10(f)(6)] N/A | N/A R R R R
Manual reset mechanism N/A | NJA | N/A | N/A | N/A R

[1040.10(f)(10)]

Performance (specific-purpose products)

Medical [1040.11(a)] S S S S*8 S*8 S
Surveying, leveling, alignment S S S S NP NP
[1040.11(b)]
Demonstration [1040.11(c)] S S S S N N
Labeling (all laser products)
Certification/identification [1010.2,3]| R R R R R R
Protective housings D R R R R* R*
[1040.10(g)(6).(7)]
Aperture [1040.10(g)(5)] N/A | N/A R R R R

Class warning [1040.10(g)(1),(2),(3)]| N/A | R*® | R7 | R™ | R | R

Information (all laser products)

User information [1040.10(h)(1)] R R R R R R
Product literature [1040.10(h)(2)(i)]| N/A R R R R R
Service information [1040.10(h)(2)(ii)]| R R R R R R

R : Required

N/A : Not applicable

S : Requirements : Same as for other products of that Class.

NP  : Not permitted

D : Depends on level of inner radiation
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*1  Class is based on the maximum level of laser exposure during
operation.

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

*3  Required at the protective housing which is designed to be removed or
displaced during operation or maintenance, if removal or displacement
of the protective housing could permit human access to laser or
collateral radiation.

*4  The requirements for interlock differ depending on the class of inner
radiation.

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

*6  Warning statement label

*7  CAUTION logotype

*8  The method to measure the level of laser radiation to human body is
required.

*9  CAUTION if 2.5mWem™2 or less, DANGER if greater than 2.5mWcm™.

*10 Time difference is needed between instruction and emission.

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

*12 DANGER logotype

*13  Required after August 20, 1986.

Remote Interlock

Interlock control input terminal can be used as the emergency stop circuit for
safety purposes.

* For NPN type, laser beam emission can be stopped by opening the IL
terminal and (-) terminal.

» For PNP type, laser beam emission can be stopped by opening the IL (+)
terminal and IL (-) terminal.

At factory shipment, the short bar for s Short bar for
short circuit is attached to the remote > short circuit
interlock terminal.

Remove the bar and connect

the cable when using the

interlock control function.
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Export Regulations by Japanese Government

m Compliance with Export Regulations by Japanese Government

Some models are subject to export control, which is defined by “Foreign
Exchange and Foreign Trade Act”.

e Export controlled products

Below products fall under the export control, which is defined by “Foreign
Exchange and Foreign Trade Act”. When exporting or transferring these
products outside of Japan, the license from the Japanese government is
required.

Also, these products fall under the international export control regime, such
as NSG (Nuclear Suppliers Group) guidelines 1.B.3.b.1 and WA (Wassenaar
Arrangement) 2.B.6.b.1.a, and are objects of the regulation. Please comply

with the export control in each country.

HL-C2C(-o), HL-C21C(-o): Controller is the export controlled item
HL-C2ooo(-oo) : Sensor head is the export controlled item

eExport uncontrolled products

Below products do not fall under the export control, which is defined by
“Foreign Exchange and Foreign Trade Act”.

HL-C2CE(-o0), HL-C21CE(-o0) : Controller that does not fall under the control
(E type controller)
HL-C2oooE(-oo) : Sensor head that does not fall under the control
(E type sensor head)

* Use the standard cable and programmable display.
* To identify E type, see the type identification plate affixed on the sensor, the
programmable display or intelligent monitor AiM.

@ CHECK

Select the combination of E type controller and E type sensor head mentioned
above, not to be subject to export control regulation. If either the controller
or the sensor head is export controlled product, the product is subject to

export control regulation.
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m Specification of Export Uncontrolled Product

The specification of display resolution and measurement resolution for the
export uncontrolled products are shown below. Other specifications not
mentioned here are the same as export controlled products.

Resolution 0.25pm

*  The programmable display and Intelligent Monitor AiM displays the

measured value in increments of 0.25um.

Numerical input, e.g. setting of upper limit for comparison judgment

output, can be set in increments of 0.001pm. The internal processing,

however, is done in increments of 0.25um. In this case positive values

are omitted and negative values are rounded up.

*  Settings by USB and RS232 are also possible in increments of 0.001pm.
The data of measurement value responded is incremented by 0.25um.

* If you change the default value of operation coefficient setting, the
displayed measurement value will not be incremented by 0.25um.

m Functional Restriction

Type and operation of sensor head

+ When the export controlled sensor connected to E type controller
head is connected to the E type Connecting head .
controller, lasers on both Head A Head A Head B Operation
and Head B turn off. The output E type E type
of measurement value for OUT1 E type -
and OUT2 become zero. Insucha E type Controlled %
state the alarm output is always ON Controlled E type %
and the system is unusa‘F)le. Controlled | Controlled <

+In case the E type head is Controlled i »

connected to the export controlled
controller, the product can be used without restrictions in functions or
specifications. This combination of controller and sensor head, however, is
subject to export control regulations.

* The Code 6 is returned when alarm output is read using the external
communication function while the export controlled head is connected to
the E type controller. < “Chapter 5 External Communication Control”
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Prior to Use

This chapter explains the configuration, installation method, and connection method of
the system (Controller, Sensor Head, Compact Programmable Display, and Intelligent
Monitor AiM).

1-1 System Configuration ----------e-eveeee 1-2
1-1-1 System Configuration «««==-++eeeeeeeess 1-2
1-1-2 System Components & Accessories List-- 1-3

1-2 Part Names and Functiong------------ 1-7

1_2_1 COntI’O”eI’ .......................................
1_2_2 SenSOI’ Head ...................................
1-3 Installation Method
1-3-1 Controller -« xorereeeereeeees
1_3_2 SenSOI’ Head .................................
1-4 Connection ««--««-rrreeeee
1-4-1 Connection Method of Power Supply-- 1-15
1-4-2 Connection Method of Terminal Block: 1-15
1-4-3 Connection of Intelligent Monitor AiM

1-1



Chapter 1 Prior to Use

1-1 System Configuration

1-1-1 System Configuration

The system configuration and the cables for connecting the devices are shown as
below.
PLC etc.

Ethernet cable

Controller

Compact programmable display

=
Connecting cable(3m)

—’ PLC etc.

’ RS-232C cable

Extension cable for sensor head : :
(2m, 5m, 10m, 20m, 30m) -

@ CHECK

In case of connecting one sensor head to the controller,

Sensor headA

be sure to connect the sensor head to the sensor head A
connection (HEAD A) side.

If the sensor head is connected to the sensor head B
connection (HEAD B) side, the measurement cannot be

performed.

Refer to =» “1-4 Connection” for proper connection of
each device.
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Chapter 1 Prior to Use

1-1-2 System Components & Accessories List

m Controller Accessories

The accessories of the controller are as shown below.

Analog output/laser

Main unit of controller I/0 terminal block control terminal block

|2 [T

Ime| [T

) [T

Cljpm

a2\ [T T

(s [T

| [T

Jooel [ T

o2 [T

=

o [T

[vo | LT

[ | (T

[ve | T

j_:% NPN type PNP type
%/—/

NPN type PNP type
Ferrite core Short bar
(Naa
Above figure is the SEl\l/Ivlyé EéECJ;(’?lC TDK ﬂ
main unit of NPN . Co., . ~
type “HL-C2C” E04SR200935A x 3 ZCATBOB*E.] 1330 1
controller. The short bar is already

installed with the remote

RS-232C protection cap
- interlock terminal as default.

1

)

*1: HL-C2Cu is attached. *1: HL-C2Cu is attached.

USB cable (2m)




Chapter 1 Prior to Use

m Sensor Head Accessories

The accessories of the sensor head are as shown below.

Main unit of Warning label
sensor head

[ In Japanese / English / Korean |

L— s
ELtots

LASER APERTURE

(E type only)

- WS

2 —_—
DEBSR
AR BAKIE ImW BKET X IOms

BUE SRR RAC 658nm
2EEMATR  GBT2471 2012

® & W O |v

Instruction manual of sensor head

m ND Filter Unit (Optional)
ND Filter Unit (Type: HL-C2F01)

Mounting screws

| 0 W

0




Chapter 1 Prior to Use

m Extension Cable for Sensor Head (Optional)

m (B0 =

(Type:HL-C2CCJ2)

Sm [l —— — I} (Type:HL-C2CCJ5)

om W 3L I (Type:HL-C2CCJ10)
20m ']I[[ED 3L G:ﬂ]]][l (Type:HL-C2CCJ20)
30m

P

:I:I]]]]D (Type:HL-C2CCJ30)

m Compact programmable display (Optional)
Refer to the "HL-C2 Series User's Manual: Programmable Display" for
handling regarding installation and connection.
Refer to "Chapter 3 Programmable Display Operation" for the operation
method.

Main unit of compact programmable display

Compact programmable display
brackets & Screws

Product name Screen Backlight Body color Product no.
Pure black AlG12GQ02D
GT12G Green /Orange AIG12GQ12D
/Red Hairline silver AlIG126Q03D
4.6-inch STN AlG12GQ13D
320 x 120 dots Pure black AlG12MQ02D
GT12M White /Pink/ AlG12MQ12D
Red Hairline silver AIG12MQO3D
AlIG12MQ13D

Terminal block for compact programmable display

1-5




Chapter 1 Prior to Use

m Connection cable for compact programmable display
(3m) (Optional)

EL[ @i o ‘ (Type: HL-C2GT-C3)

m Intelligent Monitor AiM
Intelligent Monitor AiM and “HL-C2 Series USER’S MANUAL: Intelligent
Monitor AiM” can be downloaded on our website

(https://industry.panasonic.com/).

m Ethernet Communication Setting Tool
Ethernet Tool Configurator WD (compatible to Ver.1.62 and later) can be
downloaded on our website (https://industry.panasonic.com/).
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Chapter 1 Prior to Use

1-2 Part Names and Functions

1-2-1 Controller

@HL-C2CO @HL-C21CO
123 4 5

17

H—6
7
—8

9

12 12

13\{ . 13\{ .

1. POWER Indicator

Lights up in green when electricity is provided to the controller.

2. ALM1 (Alarm) Indicator
Abnormal condition indicator for OUT1.
Lights up in red during dark status (poor light intensity) of OUT!1 or the sensor
head is unconnected status.

3. ALM2 (Alarm) Indicator
Abnormal condition indicator for OUT2.
Lights up in red during dark status (poor light intensity) of OUT2 or the sensor
head is unconnected status.

4. LASER A Indicator
Lights up in green during the laser radiation of Head A.

5. LASER B Indicator
Lights up in green during the laser radiation of Head B.
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Prior to Use

6. Analog Output Terminal

Terminal for analog data output.

7. Laser Control Terminal
Stops laser emission in case of short-circuiting.

8. Remote Interlock Terminal

Stops laser emission when its opened.

9. USB Connector
Used for communication with PC using USB.

10. Programmable Display Connection Connector
Used for connecting the compact programmable display.

11. RS-232C Connector (* Only HL-C2Co is equipped.)
Used for communication with the control devices using RS-232C.

12. 1/0O Terminal
Terminal for various I/O (Zero Set Input, Timing Input, Reset Input, Alarm
Output, Strobe Output, and Judgment Output) and memory change.
Refer to » “2-1 Functions and Arrangements of I/O Terminal Block”.
13. Power Terminal
Terminal for power supply to the controller.
Refer to < “1-4 Connection” - “Power Connection”.
14. Sensor Head A Connection Connector
Controller recognizes a sensor head which is connected to this connector as
“Sensor Head A” and starts operation.
15. Sensor Head B Connection Connector
Controller recognizes a sensor head which is connected to this connector as
“Sensor Head B” and starts operation.
16. DIN Rail Mounting Hook
Used for hooking/removing the sensor heads to/from the 35mm width DIN
rail with one-touch simple operation.
17. Ethernet Connector (* Only HL-C21Cuo is equipped.)

Used for communication with the control devices using Ethernet.

@©CHECK
In case of connecting one sensor head to the controller, be sure to connect
the sensor head to (14) the sensor head A connection (HEAD A) side.
If the sensor head is connected to (15) the sensor head B connection
(HEAD B) side, the measurement cannot be performed.
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1-2-2 Sensor Head

(1) Laser Emission Indicator (LASER ON)

Lights up in green during laser emission.

(2) Measurement Range Indicator (RANGE)

Lights up in yellow when the target reaches at approximately
center of the measurement.

Blinks in yellow when the target enters within the
measurement range.

Turns off the light when the target goes out of the
measurement range.

Referto =» “8-6 Characteristics” - “Output Characteristics
and Measurement Range Indicator”.

(3) Light Emitter

Emits the laser light.

(4) Light Receiver

Receives the laser specular light from a measurement target.

(5) Warning Label

Shows the laser emission position.
Please read carefully before use.

1-9
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Chapter 1 Prior to Use

1-3 Installation Method

Before installing each device, read carefully the explanation of the setting
environment, concerning about noise or radiation, and the power supply.
Refer to <»“Correct Handling”.

1-3-1 Controller

The controller can be installed by using DIN rail or using screws.

m Installation by Using DIN Rail
The controller can be easily installed/uninstalled by
using 35mm width DIN rail (DIN EN50022) with 1
one-touch operation.

Installation 2
1 Hook the upper tab on the DIN rail. o>

2 Push the bottom of the controller until it clicks.
The installation of the controller is completed.

Removal
1 Insert the flathead screwdriver in the mounting lever.

2 Pull down the mounting lever.

3 Raise the controller and remove it. 3
<

m Installation by Using Screws
Using two M4 screws, fix the controller securely. The tightening torque should
be 0.7N-m or less.
->Refer to “8-5 Outside Dimension”.
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1-3-2 Sensor Head

Securely fix the sensor head in two screw holes using M5 screws.

@©CHECK
*The tightening torque should be 1.2N-m or less.
*The depth of both screw holes is 10mm, not through-holes. Be careful to
choose screws with considering its length.

m Installation Direction of Sensor Head
To obtain the greatest precision and the best stability, the sensor head should
be oriented facing the direction of the measurement targets as shown in the
figure below.

e Installation direction for the moving target

* Measurement of extremely different adjacent colors or materials
When measuring a moving target that is extremely different adjacent colors or
materials, the direction of the sensor head should be as shown below to
minimize the measurement error.
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*Measurement of a rotating target
When measuring a rotating target, the direction of the sensor head should be
as shown below to minimize the effect of vertical oscillation or displacement.

* Measurement of step detection
When measuring a moving target that has difference grooves, the direction of the
sensor head should be as shown below to minimize interference caused by target
edges.

*Measurement of a target in narrow space or slot
When measuring a target in narrow space or slot, the direction of the sensor head
should be as shown below so that the emitted and received light are not blocked.
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e Measurement of a black target or low-light intensity

When measuring a low-reflectance black target, light intensity reflected from the target
decreases and the signal from the linear image sensor is also getting smaller. As a result, it
decreases the resolution. So mount the sensor head as shown below to increase the light
received intensity.

[Mounting direction of [Shorten the distance]
Specular reflection installation]

Black target

Black target

Tilt the sensor head in the direction Light received intensity is inversely proportional to the square of
of specular reflection. The light the distance to the measuring target. Place the sensor head
amount will increase. closer to the target to increase the light received intensity.

e When mounting the sensor head to a wall surface

The direction of the sensor head should be as shown so that the receiver does not receive
the multiplex reflected beam from the wall. If the wall reflectance is high, painting the
surface matte-black is effective.
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e Angle between the measurement center and the sensor head

Diffuse reflection surface

Mount the sensor head as shown at the right, so
the emitter surface and receiver surface of
sensor head is parallel to a measuring target.

For the measurement center distance and
measurement range, refer to = “8-2 Sensor
Head Specifications”.

Specular reflection surface

Mount the sensor head as shown at the right, so
the angle between the emitting and receiving
laser light is symmetry to a measuring target.
Make sure that the specular reflection line (tilt
of the head) is perpendicular to a measuring
target as shown in the right.

For the measurement center distance and
measurement range, refer to = “8-2 Sensor
Head Specifications”.

m Mounting ND Filter

Mount the ND filter (option) in case the amount of reflected beam is too large on

specular reflection installation.

Diffuse reflection line

1,90 degrees

\ Specular reflection line

L 90 degrees

Securely tighten the two attached M2.6 bind screws (4mm length) to two screw holes

on the sensor head. The tightening torque should be 0.3N-m or less.

O CHECK

Carefully mount ND filter not to get fingerprints or damage on the glass. If

you do get fingerprints or other stain on the lens, wipe it off with an optical

cloth.

ND Filter

HL-C235
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1-4 Connection

1-4-1 Connection Method of Power Supply

+ Connect 24VDC power supply wiring with “24V” and “OV” terminals of the terminal 3.
+Use twisted wires to minimize the effect of noise.

Rated Voltage [24VDC Lo ([
Tolerance Voltage 24V
\ariation Range 21.6 to 26.4VDC |:0V :l 24VDC
Consumption |One sensor head: approx. 0.45A FG
Current [ Two sensor heads: approx. 0.6A
Incoming Current|[8 A or less
1-4-2 Connection Method of Terminal Block
The controller has three terminal blocks.

I/0O Terminal Block, 2 Analog Output/Laser Output Terminal Block
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m Model Number of Terminal Blocks

The terminal blocks are detachable from the controller and fixed with
screws. Use the tools and electric wire in the below list.

Manufacturer Type
] MC1.5/16-ST-3.5(Color:Black)
Terminal PHOENIX CONTACT Ltd MC1.5/11-ST-3.5(Color:Black)

Block Socket
15EDGK-3.5-11P-13-1187A(H) (Color:Black)

D El ics Co., Ltd.
cgson Blectromes Co, Ld- 4 s EhGK-3.5-16P-13-1187A(H) (Color:Black)

Tightening |Flathead Screwdriver Tightening Torque
Tool Blade Width: 0.4 X 2.5 0.22 to 0.25N'm
Adaptable Size Cross-section Area
Electric Wire
(Stranded AWGH#24 to 15 0.5 to 1.5mm?>
Wire)

m Wiring Method

1 Strip insulation from the end of the wire. =

2 Insert the wire in the terminal block
until it contacts the back, then, secure
it by tightening the screw.

3 If two or more terminals are connected,
twist wires before inserting them.

@O CHECK

* Be sure to turn off the power supply before wiring or detaching the terminal

blocks.
*Never use wires tinned with solder. They may break by vibration.

+ The length of the wire should be 30m or less.
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1-4-3 Connection of Intelligent Monitor AiM (PC)

A USB driver must be installed to a PC before connecting a controller and
PC installed Intelligent Monitor AiM.

For installation of the USB driver, refer to the “HL-C2 Series Intelligent
Monitor AiM USER’S MANUAL”".

The below operating environment is required for operating the intelligent 1

monitor AiM.
Operating environment

Microsoft Windows® 7 Professional 32bit/64bit
oS Microsoft Windows® 8.1 Pro 32bit/64bit

Microsoft Windows® 10 Professional 32bit/64bit

(Japanese, English, Chinese, Korean)

CPU 1GHz or more processor"!
Hard Disc 50MB or more of available memory
Memory 2GB or more"!
Display SXGA (1280 x 1024 full color) or more
USB Port USB 2.0 Full Speed (USB 1.1 compatible) compliant
Serial Port RS-232C-compliant, Communication speed: 115.2kbps

*1 It depends on the operation environment of OS.

m Connection

Controller

== =

USB Cable

Connect with the attached USB cable to the controller.
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/O Terminal Block

This chapter explains I/O terminal blocks on the controller.

2-1 Functions and Arrangements of 1/0

Terminal BlOCk ........................... 2-2
2-2 |/O Circuit ................................. 2-4
2-3 Interlock Circuit .......................... 2-6
2-4 Analog Output Circuit ==---erererreeee 2-7
2-5 Tlmlng Chart ............................. 2-8
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2-1 Functions and Arrangements of |/O Terminal Block

Analog output terminal block/Laser control terminal block

=T Terminal Function

| Heo o NPN | PNP

f b= (V)1 Analog voltage output (for OUT1)
E AGND Analog ground

- (H1 Analog current output (for OUT1)

(V)2 Analog voltage output (for OUT2)
AGND Analog ground

H2 Analog current output (for OUT2)
LSRA Laser control input (for Head A) Laser stop during short circuit
LSRB Laser control input (for Head B) Laser stop during short circuit

o (-) Common (-)
r(' IL IL- |Remote interlock Laser stop when opened.
i (-) IL+ |Remote interlock common
Terminal Function
NPN | PNP
ZS1 Zero set input (for OUT1) ON during short circuit”
T™M1 Timing input (for OUT1) ON during short circuit

RS1 Reset input (for OUT1) ON during short circuit
. Reserved terminal

Reserved terminal

(-) Common (-)
AL1 Alarm output (for OUT1)
ST1 Strobe output (for OUT1)
HI1 Judgment HI output (for OUTI1)
GO1 Judgment GO output (for OUTI)
LO1 Judgment LO output (for OUTI)
Reserved terminal
(-) | (+) |Common (-)/Common (+)
24V 24VDC input for power supply
oV Power supply ground 0V
FG Frame ground

* Turn off the terminal in case short circuit lasts for more than one
second.

Refer to <» “1-4 Connection” for the connection method of terminal block.

@ CHECK

Do not connect anything to the reserved terminals; they are connected to the
internal circuit.

2-2
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1/0 terminal block

— Terminal )
E: . NEN [ ENE Function
of [0 Ows
r 282 Zero set input (for OUT2) ON during short circuit”
“5 h=| m TM2 Timing input (for OUT2) ON d1'1ring short.circ.uit
i:; congate RS2 Reset input (for OUT2) ON during short circuit
ALE \ (-) Common (-)
=Te “ ) AL2 Alarm output (for OUT2)
i % 7\ (: ST2 Strobe output (for OUT2)
o § \ - HI2 Judgment HI output (for OUT2)
z = GO2 Judgment GO output (for OUT2)
[,E‘ % LO2 Judgment LO output (for OUT2)
“He . Reserved
(-) | (+) |Common (-)/Common (+)

MO

M1 Memory change (16 ways)

M2

M3

(-) Common (-)

% Turn off the terminal in case short circuit lasts for more than one

second.

Refer to =» “1-4 Connection” for the connection method of terminal block.

O CHECK

Do not connect anything to the reserved terminals; they are connected to the

internal circuit.

2-3
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1/0 Terminal Block

2-2

I/O Circuit

Main unit power

L 24V DC £10%

T including ripple of

NPN Type
+24V
Alarm output AL 1/2 [Load
= I ' T 100mA max. I Sirobe outpul ' J
= r
% STiiz ILEIEC
8 I t‘ & 100mA max.| IJJdgmsnl output
=] 1 LHI 12 i
H I’ A 100mAmax.| | Jud t output |boed —
= I . max. uagmant cuipul o 5
3 pLu + IGO 1z L Extemal pawe
= I Laad 3to 30V DC
a I -rﬂ\ & 100mA max. Judgment output
=] = 1 1Lo 12
= r Load
% I r“‘fIDD'nAma:.’
,_), Common ()
[ 5y
- I% Zero setinput ZS 1/2
E | gl
B T—s%\i
5
= S L ming input TM 1/2
L
-] - 5V
g i
z 1 Reset input RS 1/2
a |
g sV
=] Memaory change input
= MO to M3
AR
o 5y
[ L Laser control input
ﬁ“’ ” LSRA or LSRB o
i | U PO P
{ { ¢ (
Commen (-] ] 1
o
Fa
1
A P Ma-veltage input
< Gontroller in- Extemal connec- “‘\\{
. temal circuit fion example o IN o 1
{
Comman (=) =

0.5V (P-P)

NPM fransistor open

collector output

IM o>

Comman (=) =

The common (-) and the power supply (0V) for main unit are internally

connected. Be sure not to cause the potential difference at operation.

L

r/_
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1/0 Terminal Block

m PNP Type

— | szav
Main unit power
Common (1] L 2av pe 210%
& - _<|’+';gnm - . T including ripple of
5 | Lo | 0.8V (P-P)
-] ;:) " Strobe output E
2 % toomamax| | STAr2 :
E T Loed
2 Wil Judgment cutput
= _‘\| A00mA e HI 472 -
o 1 | Load
= WL, Judgment cutput
g _“*j oomAmax| | GO 12 7
b L = = —| Load |
! Judgment sutput
£ —fJ +‘GDI'.|A X, Lo grz
E — Load
Common -
.......................................................... ; “
L ¢ L External power
An Zero set input / { 10.8 to 30V DC
B e 25 112 [ T
5 1
e
= .
= - -
Syt Timing npust TV 172
§ |
g,a = " Reset input RS 1/2
b= 2
g ] |
1 | Memary change input
-y 9 MO to M3
= + | Laser contral input
ﬂﬂl'_w " LSRA or LERE
b j Common {-)
1 E I~ Voltage input PHNFP transistor open
s " Controller in- External connec- ~, callector output
\\\‘\\ t?rva'-ci-n:uit .iiorle?::av'\?le ; //,J N o~ IH‘-‘-].\- )
~ B T .

@ CHECK

| Commen (-} & T

Comman {-) o

The common (-) and the power supply (0V) for main unit are internally

connected. Be sure not to cause the potential difference at operation.
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2-3 Interlock Circuit

m NPN Type

Connect IL and Common (-) in case of NPN output type.

P

'S5 5V

2

o 1L -
§ ¥
E Common (-} '._4(_.'

/1 N
<'60nlroilsr in- | | | External connec- >
“{emal circuit lion example ¥
i V/

| No-voltage input NPN transistor open |
; collector output

INe No— |
_l/ or j_ |
| Comman {-) o— Commen () |

m PNP Type

Connect IL+ and IL- in case of PNP output type.

— 24v - 3
= CYR i L E
1 L]
£ §
&) IL- s
T
£ 2
1]

E Common (-}

A 1N

/ﬁnnhuller in- | | | Extemal connec->,

\!{mal clreuit fion exampe //

N %

@ CHECK

IL+ is connected to the 24V power supply at the internal circuit. Do not
connect the voltage input or PNP transistor open collector output to it.
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2-4 Analog Output Circuit

Analog
input device

-10.8 to +10.8V

<]
L
=0

-
=

+12V DC
——

Main circuit

A \
e .
/Controller in- | | | Extemal connec-"
\{n_;mal circuit Zﬂnnmmpla_ //

~J

*: Either “1” or “2” is entered.

@ CHECK

- Do not short-circuit analog output terminals or apply voltage to them.

- Make sure that no potential difference will be generated between AGND on
the controller side and AGND on the analog input device side during use. If
a potential difference occurs between them, damage may result.

- Use shielded wires for analog outputs.

2-7
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2-5 Timing Chart

e Normal measurement

A Console indicated value/Analog output (Zero setinput reﬁected
* even during g h

Judgment upper limit . 7,
Zero ~ 4 // =]
lower limit = R /\/
Sensor
measurement value
. ON OFF ON OFF
Zero set input il
Timing input OFF | |
. ON
Reset input
PU orr I
ON
Strobe output [<—Data
OFF — Er%?(ed status unfixed status
| | GO 0] o Ilcd__Hi GO O | co Lo co

Judgment output
- Judgment output OFF

e Peak/bottom measurement

Console indicated value/Analog output [Peak value is reset by

4 * cancelling the timing.
Judgment upper limit o 1 /
Zero d DN y4
. - R Sensor / -
Judgment lower limit B eastrement valie X o I
) ON OFF ON OFF g
Zero set input M M
Timing mmeFF
Reset |nput OFF Il M
Strobe ou(pul -I<—Data 91 'e Data
ore | P status unfixed status
Judgment output || GO W GC | HI GO 0 | co Lol o

Il Judgment output OFF
The above chart uses peak measurement for explanation.

e Peak to peak measurement

[Zero set ny tlsreﬁect
durir 5 hol

Console mdlcaled value/
Analog outp

Judgment upper limit
Zero

lower limit —

Sensor
measurement
value

Output at data unfixed

Zero set input

Timing |npu|

OFF

Reset mpul OFF | N

Strobe output oFF N >}--k—Data 3-k—Data

unfixed status unfixed status
output GO [ w [ co [ H W GO [HI [GO[Ld GO[ Hi Lol GO [ HI

- Judgment output OFF
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* Zero set by timing input during HOLD status is valid.

* Reset input by timing input during HOLD status causes data unfixed status.
The system holds this status until the timing input is cancelled.

* Zero set input during data unfixed status is invalid.

* The system holds reset input during data unfixed status until the timing
input is cancelled.

* Judgment output is determined by the measurement value, judgment output
upper limit, and judgment output lower limit. It is turned to OFF during
data unfixed status.

* At any data unfixed status other than that caused by reset input, the
programmable display displayed value, analog output, and judgment output
do the same performances as the reset input operation.

* Analog output during data unfixed status is indicated by the setting of initial
value.

* When “Offset” is set, the offset value is added at execution of zero set.

« If zero set is executed during peak to peak measurement, the measurement
value at that time becomes the zero (reference value of measurement).
Therefore, inputting reset during executing zero set makes the reference
value of measurement a negative (-) value.

* When digital output at alarm is fixed, judgment output is conjunction with
the fixed value.

Processing of zero set/timing/reset input

On timing input Reset input (during data unfixed)

The input is reflected at the
moment of zero set

Zero set input

(programmable display Invalid
(el displayed value and analog
output).
Timing input Hold data unfixed status.

The data unfixed status occurs
at the moment of reset input
(HOLD status while timing
input is ON).

Reset input

Function of timing input (level)

Analysis mode Function

Normal This mode holds the measurement value when timing input turns
measurement [to ON. The HOLD status is cancelled when it turns to OFF.

Peak/bott This mode starts the HOLD status when input signal turns to ON.
€akx/bo Omt The HOLD status is cancelled when it turns to OFF. The peak
measurement | ,ottom) value is reset when the HOLD status is cancelled.

Peak to peak This mode starts the HOLD status when input signal turns to ON.
measurement The HOLD status is cancelled when it turns to OFF. The data is
set to zero when the HOLD status is cancelled.

2-9
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e Laser control

ON
Laser control input

Emission
Laser
Stop

Measurement status

e Interlock control

Short
circuit

Remote interlock input
Open

Emission
Laser
Stop

Measurement status

100 to 120ms "2
>

100 to 120ms "2
>

1
s
Normal 3 Normal
measurement Data unfixed measurement
100 to 120ms "2 Approx. 5s
>
1
s
Normal 3 Normal
measurement Data unfixed measurement

*1  Sampling period (Ts) x average number of times

Laser stability time is also required.

*2  For laser stop input, remote interlock input and memory change input, the

setting should be ON2 (continuous input for more than 100ms), regardless

of the setting in Chattering Prevention for Terminal Input
Refer to = “4-3-3 Common Setting” - “Chattering Prevention for

Terminal Input”.
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The screen data and "HL-C2 Series User's Manual: Programmable Display" can
be downloaded from our website (https://industry.panasonic.com/).
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3-1

Operation Screens

m Screens

e Top menu and Setting menu

Top menu

Top

The left figure shows the Top screen.

Meas | Recd Ll
Dispiay | Wave

Recd LI
at Peak

temoyseigl - All kinds of screens displayed on the programmable

display can be changed through any of the keys on

Display
Recd LI
Wave

Recd LI
at Peak

Memory
Change

Meas | =

Setting | -+eeeeeeeees

the Top menu.

Touch the key to display the measurement values or configure the
settings related to measurement value display.

Touch the key to display the waveform of received light intensity.
Touch the key to display received light intensity of Head A and B at peak.
Touch the key to change memory.

Touch the key to display Setting menu.

Setting menu

Setting | Top
Ortject Setti ng for Msmoey Changs . .
Heaan | ouTt | Syatam Touching respective keys moves
HeadB | OUT2 the screen to corresponding menu.
~~~~~~~~~ Touch the key to move to Head A Menu screen.
~~~~~~~~~ Touch the key to move to Head B Menu screen.
OUTA Jeoeeereees Touch the key to move to OUT1 Menu screen.
OouT2 Touch the key to move to OUT2 Menu screen.
Common| -+ Touch the key to move to Common Menu screen.
System [+ Touch the key to move to System Menu screen.

e Operation of basic keys

Touch the key to return to Top screen.

Touch the key to move to Measurement Value screen.

Touch the key to move to Received Light Intensity Waveform screen.
Touch the key to return to respective Menu screens.

3-2
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m Shift Screen Levels

The operation screen consists of hierarchical tree structure.
Touch the E]@ keys to move to the desired screen and set the required items.
Touch the @E} keys to shift the screen among the same hierarchical level.

Up Lt Val mm | Tor Same level LU Limt Val mem | Ton
5. 00000 [Hen {wp] 5. 00000  [Wem
12345%555L{|4—@—12345%55&”
slz)elsfo]. )]~ sj7)s]sjo]. =]~
A
|4 Shift up/down one level 4|4 | Shift up/down one level
Lo Lmt Val mm | Top Lo Limt Val mm | Top

—5. 00000 Menu—E’—V -5. COOCO Meru

ea]250=]] |[ale—e——[ =0T ] (e
sl7pa]sjo]. =]+ i Same level sl7jegejop-=]- E
E] ~~~~~~ Shift to lower tier by one level
@ ~~~~~~ Shift to upper tier by one level
E] ~~~~~~ Advance to another item on
the same level Change between Head A/B or OUT1/2,

) or change of Menu
E] ~~~~~~ Return to another item on

the same level

m Select Variables from among Alternatives

This section explains how to select the variables from among alternatives.

[Case 1: small number of alternatives])
The variable changes every time the key is touched.

Chattering Prev for Term WP Comm| Top

Chattering Prevertion Menu
rTeme |->I OFF }->[ON1 }->[ON2 ;—l

[Case 2: large number of alternatives]
The variable changes every time the [W] key is pressed.

Digit Mo of Meas Val OUT1 Top
. Meru
Digit Mo of
Meas Val rIE digi15|_’|4 digiBHS digits|_’|2 digits|"| 1 digit HG digits)_l
Digit Mo of Meas Val OUT1 Top

Meru order.
Wescva  |YIofp[A] . ‘ ‘
Touching the setting value displayed between the [V¥]

Touch the [A] key to change the variable in reverse

and [A] keys returns the setting to the initial value.
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m Enter Value Setting value
LoLmtval  [OOT1] /mm Ton
This section explains how to enter the 5. 000 Menu
numerical value for upper/lower limit value or i 2 K 2 e Rl Sl
offset. A numerical keypad is displayed on slrlelefoli ]zl @

the screen for numerical input. Decimal point  Enter

1 Touch the frame above the setting value. Lo Lmt Val mm | Ton
The cursor blinks and numerical value can be 5 O ™Mo Me”‘”.
1234 H
entered. AL AR ?
2 Enter the integral value using the keypad. LolmtVal  [OUTT]  mm | Top
2., 00000 Meru
Jalalals=]=]+] [
sl Fhgefol . I=]~] [
3 Touch the [.] (decimal point) key. LolmivVel  [OOTT] o | Tor

2. 00000 Meru

Enter the decimal fractions.

EREEEERE] e

al7]alo o] A=l<] |

Lolmtval [OUT1] o] Ton

2. 50000 [Meru

AAEHEBARBEERRD

sl7ls]e )| I ]=]<] [®

4 Touch the (enter) key. LolmiVal [O0T1] rom] Tom
This determines the value. 2. 50000 | M
el ETELE] (e

al7lala]o]. = ]

* Touch the key to cancel and quit the entry.
* Touch the key to clear the entry and reenter

the value.
* Touch the key to delete the previous numerical
value.
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3-2 Basic Operation

3-2-1 First Measurement

This section explains the basic operating procedures of measurement with HL-C2

Series product.

YIS0 [nitial power-on

[ Check connection ]

v

[ Power-on ]

[ Start-up ]

A%

[ Start measurement ]

Connect the controller, sensor head and compact programmable display.
= “1-1 System Configuration”

Make sure that the +24VDC power supply is connected correctly.
-> “1-4-1 Connection Method of Power Supply”

Check the wiring of interlock.

Laser emission starts after the system is turned on and starts up
correctly.

Check if the interlock terminal short circuits and laser control
terminal is opened if laser does not light.

=>» “2-1 Functions and Arrangements of I/O Terminal Block”
Check the power supply connection if the POWER indicator does
not light.

Approximately 25 to 30 seconds are required from power-on
to laser emission.

After the programmable display starts up correctly, the measurement
value display screen appears. This completes start-up procedures.

LYI=w4 Basic setting

[ Set installation mode ]

%

[Set measurement mode]

4
[ Set function ]

Select diffuse reflection mode or specular reflection mode
depending on the measurement object.
=>» “4-3-1 Head Setting” — “Installation Mode”

Select Diffuse [Standard] to set the diffuse reflection mode.
Select Specular [Standard] to set specular reflection mode.
> “4-3-1 Head Setting” — “Measurement Mode”

The initial values for other settings can be used to measure the
distance to the surface of measurement object.

More detailed settings enable various kinds of measurement.
=>» “Chapter 4 Explanation of Functions”
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LYI3&] Position adjustment of sensor head

[ Check installation ]

\4

Check
measurement center

4

Check
measurement range

\4

[ Install completed ]

Check the mounting direction of sensor head. Select the optimum
direction according to the shape or moving direction of measurement
object. Note that a different installation method is used between
specular reflection and diffuse reflection measurement.

> “1-3-2 Sensor Head”

Adjust the position of the measuring surface on measurement object to
around the measurement center.

The RANGE indicator lights in yellow after it is correctly positioned.

- “1-2-2 Sensor Head”

Move the measurement object to make sure that the displacement 3
of object is within the measurement range. The RANGE

indicator blinks in yellow when the object is within the

measurement range.

= “8-6 Characteristics” — “Output Characteristics and
Measurement Range Indicator”

The compact programmable display displays the measurement
value while the measurement object is within the measurable range.
Cancel the alarm if it does not display the measurement value.

- “4-4-1 Alarm Setting and Outputs”

Y28 Initialization

[ Save settings

The settings can be initialized at failure in setting.
- “4-3-4 System Setting” — “Initialization”

Y] Save settings

[ Save settings ]

Advanced settings

Before turning off the system power, make sure to save the
settings not to delete them.
-> “4-3-4 System Setting” — “Save”

Up to 16 settings can be saved and loaded as required. They can
be changed from terminals, too.
-> “Chapter 4 Explanation of Functions”
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L3134 Thickness measurement

This step explains the basic setting procedures of thickness measurement. The example
below shows the procedures for thickness measurement using two sensor heads.

Adjust to
measurement center

Adjust to
measurement center

Set the installation mode to “Diffuse Reflection” and the
measurement mode to “Diffuse Reflection [Standard]”. Refer to

[ Basic settings

] “STEP2 Basic Setting.”
Note that a different installation method is used between specular

reflection and diffuse reflection.
= “1-3-2 Sensor Head”

A%

[ Install sensor head ]

Adjust the position of two sensor heads so their measurement
center come to the same point.

[

V . .
Set Set Output Selection to -(A+B) to measure the thickness of
Output Selection ] measurement object from both sensor heads A and B.

> “4-3-2 OUT Setting” — “Output Selection”

{STECHNIQUE

- The difference in the measurement value between sensor head A and B, because an

object is extremely different adjacent colors or materials, can be adjusted by setting
Calibration function to each sensor head.
> “4-3-1 Head Setting” — “Calibration”

- Use Zero Set function to measure the amount of displacement from the reference thickness.

> “4-3-2 OUT Setting” — “Zero Set”

- Select the measurement mode according to the material used for stable measurement.

> “4-3-1 Head Setting” — “Measurement Mode”

- Change the sampling cycle and moving average depending on the amount of

displacement and moving speed of measurement object for stable measurement.
> “4-3-3 Common Setting” — “Sampling Cycle” and “4-3-2 OUT Setting” —
“Filter Operation”

- When using a reference measurement object, measure the object while Output

Selection is set to -(A+B) and then execute Zero Set.  The thickness of the object is
set to Offset. This makes the measurement easier.
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LY I=dd Thickness measurement: glass material

[ Basic Setting

U

Set
Output Selection

y

Set
Transparent Object

)

4

[ Fix ND filter

V.

Advanced settings

{JTECHNIQUE

<:
1st Surface —
Glass C:l 2nd Surface
Clearance (space) \ 2nd Surface
Glass \
Far

Set the installation mode to Specular Reflection and Measurement
Mode to Specular Reflection [Standard]. Refer to STEP2
“Basic Setting”.

Set Output Selection to Transparent Object A when measuring
glass thickness.
- “4-3-2 OUT Setting” — “Output Selection”

Select the measurement surface based on the glass layers to be
measured. In this example, 1st Surface — 2nd Surface is set.
- “4-3-2 OUT Setting” — “Transparent Object”

An optional ND filter may be needed when measuring an object
with high reflectance. Make sure that the received light intensity
is not saturated.

-> “3-3-1 Display Waveform of Received Light Intensity”

The thickness of multiple surfaces or clearance can be measured.
= “4-3-2 OUT Setting”- “Transparent Object”
Measurements that reflect refractive index can be done. (the
refractive index of glass is generally around 1.55).

- “4-3-2 OUT Setting’- “Refractive Index” and “Refractive
Index Calculation”

- The difference in the measurement value due to the surface state of measurement
object can be adjusted by setting Calibration function.
- “4-3-1 Head Setting” — “Calibration”

- Measurement of thin objects or that with thin clearance is available when “Glass” is
selected in the Measurement Mode.
> “4-3-1 Head Setting” - “Measurement Mode”
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3-3 Screen Transition Diagram
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Setting Menu

Setting

Cbject Setting for Memory Change

Head & | OUT1
ouTz

Cornmon
Head B

Refer to
Page 3-12.

The setting items of
Head B are the same as
Head A.

Refer to
Page 3-12.

The setting items of
OUT?2 are the same
as OUT1.

A

»Refer to
Page 3-13.

»Refer to

[ 7o
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Setting
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3-3-1

Display Waveform of Received Light Intensity

The compact programmable display can display the signal of received light
intensity at Sensor Head A and B.

When the measurement object is transparent, adjust the position while viewing the
waveform to make the measurement easier. In correct and accurate measurement,
two peak waveforms for each surface appear in case of one panel of glass. In case
of two panels of glass, four peak waveforms appear.

As shown below, the programmable display can display “whole waveform” and
“enlarged waveform” screens.

<Whole waveform screen> <Enlarged waveform screen>
Cell position of waveform displayed is indicated.

Head A-All

—{Part}—»

> <«
30 cells
Touch the key to return to Top screen.
Touch the key to move to Measurement Value screen.
Touch the key to move to Sensor Head A Received Light
Intensity Waveform screen.
Touch the key to move to Sensor Head B Received Light
Intensity Waveform screen.
Touch the key to move to whole waveform screen.
Touch the key to move to enlarged waveform screen.
Touch the key to find the peak point of received light intensity
and display it on the center of screen.

[ ] s Touch the key to move the waveform screen display to far point by 30-cells.

[ Touch the key to move the waveform screen display to near point (sensor head
side) by 30-cells.

[ Touch the key to move the waveform screen display to far point by 60-cells.

(€] Touch the key to move the wave form screen display to near point (sensor head
side) by 60-cells.

3-3-2

Received Light Intensity at Peak

The screen displays the peak intensity

of received light at measurement point. [Fecd Light Intensity at Peak | Top
If the waveform has more than one peak,

the largest value of intensity is displayed. Head A 5 O O

The screen also displays the state of

received light intensity if an alarm occurs Head B 5 O O

in the measurement range.
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Explanation of Functions

This chapter describes various functions of the system.

4-1 Data FIOW -+ --rvrererrerereerineaineaas 4-2
4-2 Classification of Function----«--------- 4-3
4-3 Function List & Initial Values --------- 4-3

4-3-1 Head Setting s
4-3-2 OUT Setting-ooeemeeereeeeess
4-3-3 Common Setting -«
4-3-4 System Setting -+
4-3-5 Buffering Setting -+

4-4 Supplemental Explanation
4-4-1 Alarm Setting and Outputs -+ 4-84
4-4-2 Conditions When Output Data

become Unfixed ---«+--oooeeeeeeeeeee 4-85
4-4-3 Memory Save and Terminal
Settlng ..................................... 4-88




Chapter 4 Explanation of Functions

4-1 Data Flow

Up to two sensor heads can be connected to the controller. Individual measurement by

each of sensor head and calculation of measurement values for two sensor heads can be

performed. Operation flow of each function is shown as below.

Head A Data Head B Data

[ Sampling ]

[ Sampling ]

[Alarm Operation]

[Alarm Operation]

[Median Filter]

[Median Filter]

|

5

[ Calibration ]

[ Calibration ]

\ | J

e | )

[Meas. Value of Head A]

[Meas. Value of Head B]

(OUT1 Data )-‘

—— (ouT2Data}f-——

y

[Output Selection (calculation between two heads)]

!
[ Fiter ]
!

!
[ Fiter ]
!

[ Zero Set ]

[ Zero Set ]

[Analysis Mode]

[Analysis Mode]

[Operation Coefficient] [Operation Coefficient]
1|

[ offset | [ offset |

[Judgment Output] [Judgment Output]

—]) O

(ouT1 output | (ouT2 output |

Sampling speed of 10ps to 2ms can be
selected in 8 levels.
=» “4-3-3 Common Setting”-“Sampling Cycle”

Alarm sounds when light intensity saturation, poor
light intensity, or measurement error is detected.
=» “4-3-1 Head Setting”-“Alarm Delay Times”

The number of median filters can be set in
accordance with measurement values.
=>» “4-3-1 Head Setting”™-“Median Filter”

Gap between actual distance and
measurement value can be corrected.
=»“4-3-1 Head Setting”-“Calibration”

Measurement value per each sensor head
is fixed.

Outputs from selected sensor head to OUT1 and OUT2.
Calculation between two heads can be performed.
=»“4-3-2 OUT Setting™-“Output Selection”

Sets the average moving times for
measurement value and calculation value.
=»“4-3-2 OUT Setting”- “Filter Operation”

Performs the zero set function for OUT1
and OUT2.
=»“4-3-2 OUT Setting™“Zero Set”

Selects analysis mode (ex.: Peak to Peak)
from 4 types.
=»“4-3-2 OUT Setting™-“Analysis Mode”

Sets the operation coefficient for measure-
ment value.
=»“4-3-2 OUT Setting™-“Operation Coefficient”

Adds/subtracts your determined offset
value to /from the measurement value.
=>»“4-3-2 OUT Setting™-“Offset”

Determines the output type from HI, GO, or LO
according to the last result of data processing.
=>»“4-3-2 OUT Setting™-“Upper/Lower Limit Value”




Chapter 4 Explanation of Functions

4-2 Classification of Function

In this system, all functions are classified into four categories for fixing stable
measurement and various outputs.

Classification Details

Function setting for stable measurement by improving accuracy of laser

Head Settin L >
9 emission intensity

OUT Setting Function setting related to output data processing

Common Setting (Function setting for common setting of “Head setting” and “OUT Setting”.

System Setting  [System setting such as “Initialization”, “Save”, and the communication settings.

4-3 Function List & Initial Values

(2]
E Function Details Initial value Memorﬁy R
o change*1| page
Selects the measurement type from
Installation Mode diffuse reflection or specular reflection for| Diffuse*2 O 4-7
the target object.
Selects the most suitable digital operation Diffuse
Measurement Mode type for the target object. [Standard]*2 o 4-8
Emission Adjustment Sets the optimum emitted light intensity AUTO o 4-10
for the measurement area.
Emission Area-a This function specifies an emission auto !
o|Adjustment adjustment area O |41
£ |Area Area-b |29 : 512
()
(%) . . Searches the received light intensity of all
2 Emltte.d Light measurement surfaces and sets the AUTO X 4-13
o |Intensity Search : h . :
T optimum intensity automatically.
Holds the previous normal value up to the
Alarm Delay Times |set number of times during alarm 8 ©) 4-14
operation.
Measurement Selects the counting method of the Near o 415
Surface Reference |[surface which is set at “Output Selection”.
Measuring |Pointa |A given range can be specified for 3 o |16
Range Point b |measurement. 510
Laser Control Switches emission/stop of laser. Emission ©) 4-18

*] Memory Change O: Maximum 16 settings can be saved by performing memory change.
X: Settings can not be changed by performing memory change.
*2 When the initialization is performed with 10mm type (HL-C201A) connected, the default of the installation mode is
specular reflection, the default of the measurement mode is specular reflection [standard].
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ﬁ Function Details Initial value Memory | Ref.
5 change*!| page
Measurement Upper measurement limit
value A (positive number)
Correct Corrects the measurement|Upper measurement limit
... |valuea |value to the measurement (positive number)
2 Calibration - surement object's  color, material,{Lower measurement limit O | 419
= value B surface condition. (negative number)
& Correct Lower measurement limit
- value b (negative number)
©
o . Sets the peak of the
e ggﬁgiEﬁEOQn'tlon received light waveform and 100 O | 4-21
Y the recognition level.
Cut off sudden changes in
Median Filter measurement values in order to OFF O 4-22
prevent variation in measurement.
Selects whether measurement
is individually performed by OUT1:A
Output Selection each  sensor head or OUT2'B O 4-23
performed by two sensor ’
heads with various calculation.
Selects the measurement
Transparent Object [surface from several surfaces 18t surface O 4-25
existed in the transparent object.
Refractive Reflects the refractive index,
Index which is set at “Refractive Index”, OFF O 4-27
calculation to the measurement result.
Refractive Sets the refractive index for
Index measuring transparent object. 1.000000 4-29
Forcibly sets the
Zero Set measurement value to “0”. OFF © 4-31
Holds the measurement value
Timing display of compact programmable OFF X 4-33
display and analog output.
Reset Resets the measurement value. OFF X 4-34
Stops updating the
_E’ Hold measurement value display. OFF X 4-35
g Analysis Mode Sets the analysis mode. Normal O 4-36
N . Selects the moving average, :
E Filter Operation low-pass, or high-pass. Moving average O
o ) Sets the average number of :
Average Times times of moving average. 512 times O 4-37
Sets the cutoff frequency of
Cutoff frequency the low-pass/high-pass filter. 100Hz %
; - Sets the operation coefficient
Operation Coefficient for the measurement value. 1.000000 O 4-39
Adds/subtracts the offset value
Offset to/from the measurement value. 0.00000mm % 4-40
L o U t limit
Upper Limit value|Sets upper/lower limit value ppe(rprg;gsgrsgrfg) mi
Judgm — forljudglng the measurement Lower measurement imit O | 4-41
ent |[Lower Limit Value|value. (negative value)
Output — — - [
Upper Limit Hys.|Stabilizes the judgment|0.1% of the meas. range o 4-43
Lower Limit Hys.|output for chattering. 0.1% of the meas. range
Upper meas. limit
Meas. Val A . (positive val.) (@) 4-45
Analog |Voltage a Performs scaling the analog +5[V]
Scaling |,, val B gglstﬁ.gg Vaﬁjuetput toany Lower meas. limit
eas. va ’ (positive val.)
Voltage b -5[V]

*1 Memory Change O: Maximum 16 settings can be saved by performing memory change.
X: Settings can not be changed by performing memory change.
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2]
E Function Details Initial value Memor‘y Ref.
o change*!| Page
Analog Output at|Sets the analog output status at| Hold previous o
Alarm alarm operation. value 4.48
: Fixes the analog output status
Fixed Value at alarm operation. +10.800[V] (@)
Analog Output at Sets the analog output status at| _ _
9IData Unfixed data unfixed. 10.800v] | O | 4-49
%|Digital  Output at|Sets the digital output status at| Hold previous o | 450
»n|Alarm alarm operation. value
'_
Retards output from the alarm
) -
3 Alarm Output Delay terminal. ON O |4-51
. Sets the display digits number
I?Alg;ts'dge%beer:to\;alue of measurement value on 5 digits O |4-52
compact programmable display.
Analog Output at Sets the analog output status at| _ _
Data Unfixed data unfixed. 10.800v] | O ) 4-49
: Sets the sampling cycle for
Sampling Cycle measurement. 40us O |4-53
£|Terminal Input Sets that two sensor heads can
ﬁ Control be operated by one terminal input. Independent O |4-55
) " " " -
Chattering Prevention|Prevents chattering of terminal
é for Terminal Input input. ON1 O |4-56
£|Judgment Output Off |Delays the timing of switching ON OFF o |a-57
8 Delay to OFF of the judgment output.
Interference Prevents interference between
Prevention 2 sensor heads. OFF O |4-58
Display Update Cycle [Sets the update cycle of B
of Measurement Value |[measurement value display. Standard % 4-59
- Changes the indication unit of
Sﬂﬁnge Indication the measurement value on mm unit % | 4-61
compact programmable display.
: Copies the setting contents of “OUT Setting”

Copy Output Setting between memories. X |4-62
Priority Setting of : ~
g Memory Change Sets the terminals and commands. % | 4-63
g Memory Change Changes memory for saving the setting contents.| * | 4-64

Copies the saved contents in a memory to
E Memory Copy another memory. X | 4-65
2l Initialization Initializes the memory settings in current using.
N — - X | 4-66
Initialize All Memory |Initializes all memory settings.
Save Saves all memory settings. X |4-68
Communication: —_
COM Port Sets RS-232C communication.
Baud Rate Sets the communication speed. 115200bps % | 4-69
Data Length Sets the number of bits of data. 8bit
Parity Sets the parity. None

*Memory Change O: Maximum 16 settings can be saved by performing memory change.
X: Settings cannot be changed by performing memory change.
Y¢:Settings are saved as common settings of all memories. Settings per each memory

cannot be

executed.
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® Memo
® . . " ry Ref.
© Function Details Initial value h
) c a*ng page
e
Makes the settings of the measurement data output
RS-232C Output for RS-232C communication.
RS-232C Output Sets the output mode of the Handshake 2 4-70
Mode measurement data.
(2]
£ |Rs-232C Output Type| 5SS the output “type of the) gy
£ .
@ Console Settin Performs various settings for compact
E 9 programmable display.
2] Prevents any error settings due to
@ Panel Lock misoperation of compact OFF 2 4-72
programmable display.
Selects the next displaying screen .
Start-up Screen after wake-up screen of compact OUE Display
. creen
programmable display.
Self-sto Stops buffering operation OFF X 4-77
P automatically.
Loads the measurement data to Continuous
Buffering Mode PC by accumulating the data in the mode X 4-77
controller.
Buffering Type Selects the accumulating output. OuUT1 X 4-79
Loads the measurement data for a
. long-duration by decimating the
Buffering Rate measurement data during data 1 X 479
o accumulation.
c .
Z |Accumulation Amount  [SetS  the  accumulation datal 55000 gaty | x| 4-79
» amount.
o ” - —
£ |Trigger Conditions Sets the conditions of trigger| At timing input X 4-80
o generation. on
=1 Delays the timing of accumulation B
o Trigger Delay after the trigger generation. 0 X 4-81
. ) Sets the trigger generation
Trigger Point position in the accumulated data. 10000 X 4-81
Sample Trigger Sets the accumulation data amount 1 X 4-81
Accumulation Amount at every trigger generation.
Status Readout Checks the operation status of accumulation. X 4-82
) Reads out the accumulation status from the
Last Data Point measurement data amount. X 4-82
Data Read Reads out the accumulated data. X 4-83

*Memory Change O: Maximum 16 settings can be saved by performing memory change.
X: Settings cannot be changed by performing memory change.

Y :Settings are saved as common settings of all memories. Settings per each memory

cannot be executed.
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4-3-1 Head Setting

m Installation Mode

Measurement type can be selected from the diffuse reflection and
specular reflection according to the kind of measurement object.

Diffuse Reflection Specular Reflection

Setting for measuring any objects other than Setting for measuring mirror-surface 4

mirror-surface or transparent objects and transparent objects.

% Supplemental remarks
Diffuse reflection is set as a default. Be sure to set to “Specular reflection”
when measuring a mirror-surface or transparent object.
Note that the mounting angle is different between the diffuse reflection and
the specular reflection.
Refer to =»“1-3 Installation Method” for proper installation. If the settings
or installation are not correct, accurate data cannot be acquired.

O CHECK

In case that the initialization is done by connecting 10mm type (HL-C201A),
the default is set to “specular reflection”.

e How to Use

1 Display the “Installation Mode” screen.

Setting screen of sensor head A Setting screen of sensor head B
Installation Mode  Head A Top Installation Mode Head B Top
M M
=1 [ | e
] -
2 Touch “Installation Mode” key to select the  |instalation Mode Heada o
. . [0
installation mode. Inetlistion
. . Made
The display changes between | Diff Refl | and »
Spec Refl| by touching the key. =
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m Measurement Mode

The optimum digital processing type can be selected to measurement

object types.

The measurement mode is a function for selecting the optimum measurement

algorithm such as unbalance correction of received light waveform. Select the

optimum measurement mode depending on the material of target or

application purpose to get the stable measurement value.

shows all measurement modes and their details.

The below list

different refractive index.

Setting Purposes & Recommended
) S Effects :
item Applications setting
Diffuse Any objects other than Standard setting suitable
. mirror-surface or Lo
Reflection . for many applications.
[Standard] transparent objects_ Try this setting at first
- Metal, resin, ceramic, etc. :
. Hairline finished metal Reduces the variation of
. measurement value caused
Metal 1 - Extrusion, rolled
. from the metal surface
material, etc
effects. .
— Diffuse
- Hard hairline Reflection
flnlSh?d me?al . Enhances the effect in
Metal 2 - Materials with tiny |, -
. Metal 1” mode.
scratch, cutting
mark, grinding mark
. Ha'lf transparent Reduces penetration of
. objects .
Penetration laser light to a target
- Half transparent .
. object.
resin
- Mirror surface or Standard setting for
Specular .
: transparent objects |measurement at specular
Reflection | d back flection installati
[Standard] Front and bac re ectllon installation.
surface of glass Try this mode at first.
- Clearance of glass Performs measurement on Specular
Glass . 81888 |thinner clearance than normal ~ [Reflection
thickness
clearance.
Reduces the variation of
Glass
- Pattern glass measurement value due to
Pattern

* “Hairline” means the metal finishing with detailed continuous line patterns

on its surface.

@ CHECK

- Select appropriate “measurement mode” for your application by actually

performing measurement.

-Regardless of “Installation Mode (specular or diffuse reflection)”, any

measurement mode can be selected.
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Chapter 4 Explanation of Functions

e How to use

1 Display the “Measurement Mode” screen.

Setting screen of sensor head A Setting screen of sensor head B
Measurement Mode  Head A Top Messurement Mods  Head B Top
Metal 2 rr:t?:n Meru Metal 1 | Metal 2 i;‘i’; Maru
] Gk
Pt » Steneda| ©7* |Pattem [«
2 Touch the appropriate measurement mode
key toa target ObjeCt Measurement Mode  Head A Top
’ e z] Pene | | Men
tration
[=:
Patiom ]




Chapter 4 Explanation of Functions

m Emission Adjustment

This function sets an appropriate emitted light intensity to a measurement object.
AUTO is set as a default. “AUTO” automatically sets optimum emitted light
intensity to meet the reflection light amount of the measurement target.

When the function is set to “AUTO”, the current light intensity is displayed in percent
figures.

In case that “Emission Adjustment” is set to “Fixed”, set the value to approximately
600 to 700 while checking “Received Light Intensity Waveform Display” or
“Received Light Intensity at Peak” of compact programmable display and Intelligent
Monitor AiM.

O CHECK

Normally set the emission adjustment function to AUTO for use.

{STECHNIQUE

To measure the objects where light reflection may vary excessively, such as on an
object having many holes or a connector pin in which light-shielding status and
light-passing status may be repeated, alarm status may continue due to delayed
feedback. In this case, for increasing the measurement speed, fix the appropriate
light intensity to the measurement point.

The laser light reflection intensity excessively varies depending on the mounting
condition of the sensor head, the surface condition or refractive index of the
measurement object. If the settings of “Emission Adjustment” is not sufficient,
change the “Sampling Cycle” for acquiring appropriate received light intensity.

When the measurement is executed with the sensor head mounted in specular
reflection and the refractive index of the measurement object is high, the setting
of the emission adjustment is not sufficient due to the excessive light reflection
intensity. In this case, install ND filter unit (optional).

e How to use

1 Display the “Emission Adjustment” screen.

Setting screen of sensor head A Setting screen of sensor head B

Emission Adjustment  Head A& Top Emission Adustment Head B Top
Menu Menu

Emisgion Emission

S (¥ a0 [al % Srven [T Ao [A]

EmittedLight Intsrsity 12,3 % EI EmittedLight Intersity (1, 16 % E‘

2 Set the emission intensity by [A][W] key. Erbsondustnert Hesdf | Top

. . . . Menu
The below shows the light intensity of 31 oion [X[_2utc |
levels of the setting value. . B
& Setvalue Emitted light intensity Eritedlat 12.3% B

AUTC  AUTC H

0.04% fixed

0.05% fixed Low

0.06% fixed

59.2% fixed

76.9% fixed .
5 High

100% fixed
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Chapter 4 Explanation of Functions

m Emission Adjustment Area

This function specifies an emission auto adjustment area. The light
intensity feedback function operates between the two cells from starting
cell to ending cell.

[STECHN1QUE

In case of measuring a transparent object where the high reflectance in the
surrounding affects the emission, it is possible to adjust the emission on
the beam receiving surface you wish to detect by specifying an emission
adjustment area.

Emission Adjustment Area specifies two light receiving cells of Area-a and
Area-b. The light intensity feedback function works so that the light
received intensity is optimal among the specified areas. Area-a and Area-b
are set in the range from 1 to 512 respectively.

@ CHECK

+ This is valid when Emission Adjustment is selected as “Auto”.

+In case the sampling cycle is set to 10 ps, set Area-a and Area-b in the range

of 1 to 112 respectively.

+In case the sampling cycle is set to 20 ps, set Area-a and Area-b in the range

of 1 to 256 respectively.

- The magnitude relation between Area-a and Area-b is automatically
determined by the controller. However, do not set the two to the same
value.

+In case the setting range of the specified area is not appropriate, light will be

emitted at 100% fixed and measurement alarm will go off.

@How to use

1 Display the “Emission Adjustment Area —a” screen.
Setting screen of sensor head Setting screen of sensor head

Emission Adjust Area a[Heard & Tap Emission Adjust Area o[Head ] Tap

1 cal Menu li‘ 1 el WMenu

IABEBAEBEEEEE i HE B HEE B EED
AHEBHEDREEAE » [

e

-

afafol.]=[<] [@

Emission Adjust Area b Top Enmis sion Adjust fArea bHead E] Top
512 cel Meru 512 cal Menu

[ia]

1Tpz3)4]a])=]=]F |Areea
i 1 E L

Tafs a5 =] ]i]Areaa
HEEIEEE

®

[
¥

T
*
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Chapter 4 Explanation of Functions

2 Touch [Head A](or [Area B])in order to input the values.

Ermission Adjust Area aHead & Top
3 Touch the number keys to specify the area. 123 o Ve
12 Al 25 [ ]= ] ] areat
s 7] Ao I=]~] [#»
4 Touch key to decide on the specified area.
Emission Adjust Area aHead A Top
123 ea Menu
Tp2)3)4)o)x)E]F | Areab
sl7]a]ls]o]. = »




Chapter 4 Explanation of Functions

m Emitted Light Intensity Search

This function searches the received light intens

ity of a measurement

surface and sets the appropriate emitted light intensity automatically.

[TECHN1QUE

Set this function when measuring the thickness of a transparent object with low
received light. Without this function, “Emission Adjustment” function
automatically optimizes the emitted light intensity based on another objects or

surfaces with high received light. This results in fai

lure of optimizing the

emitted light intensity for any low-reflectance objects. This function is useful
for measuring the setting surfaces at “Output Selection”.

To optimize the received light intensity of an object

with the least light

intensity among the all setting received light surfaces at “Output Selection”,
determine the emitted light intensity of it from the fixed value of 31 levels

and change the setting.
After the completion of “Emitted Light Intensity Se

arch”, the optimum value

will be displayed within “0.04% fixed to 100% fixed”. If the search is

failed, “Emission Adjustment” is set to “AUTO”.
@ CHECK

When changing the initial setting of “Output Selection”, perform it before

starting the emitted light intensity search. <»Refer
“Output Selection”.

to “4-3-2 OUT Setting”-

This searches the emission intensity in all areas regardless of the setting of

emission adjustment area.

e How to use

1 Display the “Emitted LI Search” screen.
Execution screen of sensor head A

Execution screen of sensor head B

Emitted L| Search HeadA Top

Current Emission Adjust At »

Menu Menu
K

Emitted LI Search Head B Top

Current Emission Adjust  Auto E‘

2 Touch the key to execute the
“Emitted LI Search”.
The right screen appears during emitted light
intensity search. After the completion of the search,
the below screens appears depending on the result.
When Search was completed.

Emitted LI Search

Emitted LI Search in Progress
Flease wait

When search was failed.

Emitted LI Search HeadA

Emitted Light Intensity Search Completed.

Emitted LI Search HeadA  WARNING

Emitted Light Intensity Search Imposs ble.
Set AUTO Emission Adjustment

3 Touch key.

The start screen of the step 1 appears again. On
“Emission Adjustment” value can be confirmed.
When the search has been failed, the “Emission
“‘AUTO".

the screen, the current

Adjustment” is set to
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Chapter 4 Explanation of Functions

m Alarm Delay Times

This function holds the previous (latest) normal value up to the setting
number of times when an alarm is issued.

This function relates to the digital measurement value, analog output, alarm
terminal output, controller alarm indicator under an alarm status.

)TECHN | QUE
When “Fixed value” is set at the “Analog Output at Alarm”, this function
prevents the fixed outputting of an instantaneous alarm status due to the
changes in the surface condition of the measurement object.

When an alarm is issued (due to insufficient light intensity, or when a
measurement object is not in the measurement range), the previous normal value
is on hold up to the setting number of times at this function.

If the alarm exceeds the setting number of times, the fixed value that has been
set at “Analog Output at Alarm” or “Digital Output at Alarm” is output.
However, when the “Hold Previous Value” has been selected at “Analog Output
at Alarm” or “Digital Output at Alarm”, the alarm output is on hold during the
alarm status irrespective to the alarm delay number of times.

@QREFERENCE
For the alarm terminal output, irrespective to this setting, the “Alarm Output
Delay Function” can reflect the alarm status to the measurement in real-time.

e How to use

1 Display the “Alarm Delay Times” screen.

Setting screen of sensor head A Setting screen of sensor head B
Alarm Delay Times Top Alarm Delay Times Top

8 P v [Wens | 48] 5 EEmgEE, (e
1a]afa]s]=]=] » ERGEEE
sl7fefsfo] I=]-] [w] 6l ]afsfol I=]-] [«

2 Touch [HeadA] (or [Head B]) and enter the setting value.

3 Set the alarm delay times by touching Alarm Delay Times [fesd® | Ton
. (0=0FF, 69935=Hold
numerical key.

5 5 5 3 5 Previous Nomal Value) | Menu

2T+ A0 =]=
Set “0” to turn off the function, and set “65535” sl e L AR T=1]
when the previous normal value is on hold. } /

4 Touch the key to confirm the setting Alarm Delay Times [Head#] Ton

(0=0FF, 66535=H0ld

number of times. 5 5 5 3 5 Pravious tomal vatue) | Menu
11234 ==]s
al7lals]o]. ]~ »

9
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Chapter 4 Explanation of Functions

m Measurement Surface Reference

This function selects the counting reference of the setting surface at
“Output Selection”.

Before measuring a transparent object, select the measurement surface reference from
“Near Setting” (counting the layer of the measurement surface which is set at “Output
Selection” from the nearest surface to the farthest surface) or “Far Setting” (counting
the layer from the farthest surface to the nearest surface) as shown below.

[STECHN1QUE
The measurement surfaces can be recognized accurately only when they are within the
measurement range of the sensor head.
Thus, if one of them goes off the measurement range due to movement of the sensor
head or the measurement object, the actual measurement point may also be moved from
the setting point. In this case, set the “Measurement Surface Reference” with
concerning the moving area of the sensor head or the measurement object to prevent a
detection error..

st surface 4th surface

2nd

L {Near | =
\/ f 3rd  Transparent/glass \/ f ond

\/f 4th  Clearance (space) v# 1st

Transparent/glass
Far

e How to use

1 Display the “Meas Surf Ref” screen.

Setting screen of sensor head A Setting screen of sensor head B

Meas SudfRefl  HeadA Top Meas Surf Ref  HeadB Top

M M

e s % —
» -

2 Select the measurement surface reference. [vossuimar Tesdn Top

The key display is changed between |[Near e SRl Menu
and each time the key is touched. »]

15
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Chapter 4 Explanation of Functions

m Measuring Range

A given range can be specified for measurement.

{JTECHNIQUE
When you want to measure thickness, etc. of a transparent object,
operation in “Output selection” becomes impossible if there are seven or
more measurement faces. Measurement becomes possible by specifying a
face to be detected in measuring range specification.

In order to set a measuring range, specify the positions of two light receiving
cells (Measuring Point a and Measuring Point b). The area in between the
specified two points are set as the measuring range, and other areas are
excluded from measurement.

Measuring Point a and Measuring Point b should be respectively set between
3 and 510.

Check the received light wave pattern indications on the compact
programmable display and on the Intelligent Monitor AiM.

Point a Point b

<——Measuring——>
Range

O CHECK

- The relative sizes of Measuring Point a and Measuring Point b are
automatically determined by the controller. Do not use the same value for
two points.

- When the sampling cycle is set to 10 ps, set Measuring Point a and
Measuring Point b respectively between 3 and 112.

- When the sampling cycle is set to 20 ps, set Measuring Point a and
Measuring Point b respectively between 3 and 256.

- When a specified measuring range is inappropriate, the light emission level
is fixed to 100%, and a measurement alarm is issued.
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Chapter 4 Explanation of Functions

e How to use

1 Display the “Measuring Range” screen.

Setting screen for Sensor Head A Setting screen for Sensor Head B
Measuring Range Top Measuring Range Top
Pairt a A KK cel Menu IE Fointa 3K KK cel Meru
a4 ]s === ]% (] B EHBAEREL
al7le]a]o]. [=1] [® slz)als]ol]. I=]2] [«
2 Switch between “Measuring Point a” and Megsuring Range Top
“Measuring Point b” by touching the [&][¥] Poirts K ect Meny
kevs 225 ==+
ys. sl7lals]ol.]=]~

3 Touch [HeadA] (or [Head B]) and enter the setting value.

4 Specify the area by touching the numeric o T

keys. Fairta A K cel Menu
a4 5 0= | %
sl2)s]lalo] - |=

9

5 Enable the specified area by touching the [;—roros Ton
key. Pointa 3 K cel Wenu

a5 ][=]=]= %
al7a)e]o].]=

T
¥




Chapter 4 Explanation of Functions

m Laser Control
This function switches ON/OFF of the laser emission.

With this function, laser emission, that is unnecessary except at measurement,
can be stopped.

@ CHECK

- While the laser emission stop is input (with LSRA and LSRB short-circuited) from
the laser control terminal of the controller, the setting there influences this function.
In that case, this function is invalid (due to the priority of the laser terminal input).

- When the laser control is set to “Stop” and then set to “Emission”, the system
becomes the data unfixed status temporarily. The strobe output is set to “OFF”
under the data unfixed status. After recovered from the data unfixed status, the strobe
output is set to “ON” and the analog output and the measurement value display are
started. (Refer to =»“2-5 Timing Chart”.)

- The laser emission is not started by setting the laser control to “ON” while
the laser emission OFF (IL is released) is set at the remote interlock

function.

e How to use

1 Display the “Laser Control” screen.

Setting screen of sensor head A Setting screen of sensor head B
Laser control Head A Top Laser control Head B Top
M 2!
L3 -
2 Touch the “Laser Control” key and Lasercontrol  HeadA Top
i (A
changes the setting. Losser contral
The key display is changed between |

and each time the key is touched.
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Chapter 4 Explanation of Functions

m Calibration

This function corrects the deviation of the measurement value caused from
the color, material, or surface condition of the measurement object.

As shown below, the value can be corrected by setting two points of “a” and
“b” respectively to the point “A” and “B”. The point “A” means the actual
measurement value, and the point “a” means the correction value. The point
“B” and the correction value “b” can be set as same as the above.

Qutput

Measurement value
i A
Measurement value A .
) Correction value
Correction value a /l
Correction value b ?
Measurement value A O: Measurement value
>
/ O: Correct value
B
» Measurement range

@©CHECK
Before setting the calibration, be sure that the timing input, offset, and zero
set is set to “OFF”, the analysis mode is set to “NORMAL”, OUT1 is set to
“A” and OUT2 is set to “B” for the output selection. Then, perform the
calibration setting in the appropriate measurement mode.

e How to use

1 Display the “Calibration” screen.

Setting screen of sensor head A Setting screen of sensor head B

Calibration Head & Top Calibration Head B Top

Meas A el Gorea | paeny lE‘ Meas A rml Corta  [rml| ppeny
5000000 - 5.000000 [Eo0) °-000000 - - 5000000 FE

Meas B Meas B [mem]

5. UUUUUU - -5 U[]g[]g[] » -5.000000 - -5 UUUUUU -

Calibrati Head B To

2 Touch the key. oy
The screen is changed. M:SEFUUUU ) GEH[‘]JUUU[E‘] Chapoe

-5.000000 - -5.000000

¥

Touch each key to change the screen. Calitration Headl &
Meas A fmend [Corr a | toed [Execute]
5.000000 = 5. UUUUUU

Key Screen (o2 51533 1o [GrB ]
[[Meas A ]---Measurement value Ainput screen -5.000000 - -6. UUUUUU Cancel

---Correcﬁon value a input screen
---Measurement value B input screen
---Correcﬁon value b input screen

=>For inputting the measurement
value or correction value

[Load](top)---Measurement value Aload screen =>For loading the measurement
[Load](bottom)Measurement value B load screen value from the current value
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Chapter 4 Explanation of Functions

3 Set/change the measurement value or correction value.

For setting or changing method of the measurement value and correction
value, refer to “For inputting the measurement value or correction
value” and “For loading the measurement value from the current value”.

Touch the[ Excute | key.

*Touch the[_Cancel | key to cancel changing
the value.
Calibration starts with the setting value.

For inputting the measurement value or
correction value
1 Touchthe [MeasA], [MeasB], [ Corra |,

or key to be input.

The screen for inputting the setting value appears.

2 Input the setting value (1), then, touch the
key (2) to confirm the setting.

3 Touch the key to return to the
step1 screen.

For loading the measurement value from
the current value

1 Touch thelLoad] key.
The screen for loading the measurement value

appears.

2 Touch the[ LoadMeasValAfom Curval.| key.
The measurement value is loaded from the current

value.

3 Touch the key to return to the
step1 screen.

O CHECK

Calibiration Head A |
Meas A Imml [Gorra | temifExe
5.000000 = 10.000000

[Meas B][load] fremi [Gorrb | e

-5.000000 = -10.000000 ] Sened
Calibration Head A Top
Meas A frml Corra  [mml| Meny
5.000000 = 10 000000 =
Mezs B e ala
~5.000000 - —10 000000 »
Caliliration Head A

[Coad] (mem [Corr = | tmmiExcecute]

= b, UUUUU
Joad] fred [Gar b |

" e =

Input Meas WVal & mm

10. 000000
1j2]13])4])5
gal17]ale i

QQ

Input Meas Val A
10. CO0CCOO0
Tp213as1==E

Return

B EE

[Head A

Refurn

HEEHEIERE

t

g

Calibration Head A
[Meas A]Load i IMI [mru Execute

5.00000
[Garr b |

,5 ODODOD Cancel

Load Meas Val A Head A

Upper:Meas Wal A/LowerCurr Val
5. 000000
2. 500000

Return

Load Meas Val 4§ fram Gurr val I

9

Load Meas Val A HeadA
Upper:Meas Val A/Lower:Curr Val
5 000000
500000

Load Meas Wal A fram Gurr val

5

The setting contents of the output selection for OUT setting are reflected in
the current value. Set OUT1 to “A” and OUT2 to “B” for the output selection.
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mPeak Recognition Sensitivity

This function sets the peak of the received light waveform and the peak
recognition level.

)TECHN 1QUE

This function is effective when you cannot acquire the measurement value
properly due to waveform instability.

Detection
error
Setting value|

for peak N
recog. sens. [~TTTT TSI T T oo T oY oE oo

O CHECK
Setting range is 100 to 400. The initial value is set to 100.

e How to use

1 Display the “Peak Recog. Sens.” Screen.

Selection screen of sensor head A Selection screen of sensor head B
Peakrecog. sens Top Peak recor. sens Top

100 Menu E 100 Menu
(]

a5 [=[=]= 2] s]als < ]=]=
al7)ala]ol. [=]<] [® 6l ]afefol I=]-] [«

2 Set the peak recognition sensitivity. Feak recag. sens. [Head Top

(1) Touch the (Head BY) key to make 100 @ y

the numerical value input possible. ANIET ek Ll ek Bl L

] sl ]afefal 1] [w
(2) Input the numerical value.
(3) Touch the key to confirm the value. S@) ©)
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Chapter 4 Explanation of Functions

mMedian Filter

Cut off changes in measurement values in order to prevent variation in
measurement.

The setting of median filter can be selected from “OFF”, “7 points”, “15
points” and “31 points”.

Median filter is effective to cut off sudden changes in measurement values.

Measurement
session 1st 2nd 3rd 4th 5th 6th 7th 8th 9th

Measurement [ 0.0 | [0.0] [0.0] [0.0] [1.0] [1.0] [10.0] [1.0] [1.0]
value | | 1 | | ;

|
Median 7 points [oo] [10] [1.0]

)TECHN 1QUE

This makes it possible to cut off spike values, while maintaining the
measurement of steps and edges in measured shapes.

O CHECK

- When the sampling cycle is set to 10 us or 20 ps, set the median filter to
“OFF”. An alarm is issued if a setting other than “OFF” is selected.

e How to use

1 Display the “Median Filter” screen.

Setting screen for Sensor Head A Setting screen for Sensor Head B
Median Filter Head & Top Median Filter Head B Top

Median Fiter un e % Median Fitter uu e
[+] [«

2 Switch between different settings of Median Fier  HeadA Top
median filter by touching the [A][¥] keys.
Settings are switched every time you touch the

Menu

[J

Median Fitter

keys.
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4-3-2 OUT Setting

m Output Selection

This function selects the output pattern of measurement values.

The below list shows the setting items and the output details.

Setting item Function
A Outputs the measurement value of the sensor head A.
B Outputs the measurement value of the sensor head B.
-A Outputs the measurement value of the sensor head A with putting a negative sign.
-B Outputs the measurement value of the sensor head B with putting a negative sign.
A+B Adds the measurement values of the sensor heads A&B and outputs the value.
-(A+B) Adds the measurement values of the sensor heads A&B and outputs the value
with putting a negative sign.
A-B Subtracts the measurement value of the sensor head B from that of sensor head A
and outputs the value.
B-A Subtracts the measurement value of the sensor head A from that of sensor head B|
and outputs the value.
ATr Outputs the measurement value of a transparent object by using the sensor head
A.
BTr Outputs the measurement value of a transparent object by using the sensor head
B.
ATr Outputs the measurement value of transparent object A with putting a negative
sign.
BTr Outputs the measurement value of transparent object B with putting a negative
sign.
A1+BA[TH] Adds the measurement values of 1st surface of a transparent object measured
by the sensor head A & B and outputs the value.
(A1+B1)[TH] Adds the measurement values of Ist surface of a transparent object measured
by the sensor head A & B and outputs the value with putting a negative sign.
Subtracts the measurement value (1st surface of a transparent object) of the sensor head B
A1-B1[Tr]  |from the measurement value (1st surface of a transparent object) of the sensor head A and
outputs the value.
Subtracts the measurement value (1st surface of a transparent object) of the sensor head A
B1-A1[Tr] |from the measurement value (st surface of a transparent object) of the sensor head B and
outputs the value.
@ CHECK

- Before measuring a transparent object, set “A Tr”, “B Tr”, “-A Tr”, “-B Tr”,
“A1+BI1[Tr]”, “-(A1+B1)[Tr]”, “A1-B1[Tr]”, or “B1-A1[Tr]”. In this case, set
the “Installation Mode” to the specular reflection. (Note that the mounting
method of the sensor head is different between specular and diffuse reflection.
Also, set the “Measurement Surface Reference” and “Transparent Object”. If not
doing so, the measurement is executed up to the front surface of a transparent
object from the sensor head. Set the recommended measurement mode for
specular reflection.

- The settings of -A, -B, -(A+B), -A Tr, -B Tr, or -(A1+B1)[Tr] is reflected in all
outputs such as the measurement value display and analog output.
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e How to use

41 Display the “Output Selection” screen.

Selection screen of OUT1 Selection screen of OUT2
Output Selection  OLITT Top Cutput Selection  OUT2 Top
s | mB | a8 vew | (4 ala | s | AR Ak
- d - —¥|
H EREEIE v ' E‘ -B | -(A+B)| B-A J’
» —— ]
Output Selection  OUTT [TrObj] | Top Oulput Selection  OUTZ [TrCk] | Toe
Merw E‘ Ksru
Al-A | aB1 |a1E1 HESEUCHEEEN
B |8 [HatB1) [Bl-al hd L] B|& [amED |B1-AT hd
» [«
2 Touch the [A][W] key (1) to change the list  |Qusutseeeion cuTt T
. Menu
display. ; -A E::,i,) ,;.i vIT
The list display is changed each time the key ]

is touched. @) @

3 Touch your desired key (2) for performing
“Output Selection”.
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m Transparent Object

This function selects a measurement surface from several surfaces in a
transparent object.

According to the setting of “measurement surface reference”, select a measurement
surface in a transparent object. Single or several surfaces can be selected from 1st to the
maximum surface. (<?Refer to the example of the next page.)

% Supplemental remarks

+ This function is valid when A Tr, B Tr, -A Tr, or —B Tr is selected at the
“Output Selection”. (If one of the above is not selected, the setting screen of
this function does not appear.)

[Measurement surface
reference]

[Measurement surface reference]

Near setting Max surf*.- front ref.

1st surf.- front ref.

2nd surf.- rear ref. 4th surf.- 3rd surf. ref.

3rd surf.-3rd surf. ref. 3rd surf.- 4th surf. ref. 4

4th surf.-4th surf. ref. 2nd surf.- 5th surf. ref.

Max. surface* 1st surf.- 6th surf. ref.

:::::::Z:_' \/// / Transparent/glass \ // //
ard surf \// / Clearance (space) \// //
o onreee \/ / Transparent/glass \///
\

4th surface

/ Clearance (space) \//
5th surface
V Transparent/glass \/
6th surface =
ar

*Maximum seven surfaces can be detected.

@©CHECK

- Set the “Installation Mode” to the specular reflection. (Note that the mounting
method of the sensor head is different between specular and diffuse reflection.)

- Before measuring a transparent object, make sure to set the recommended
measurement mode for specular reflection.

- For selecting a measurement surface, confirm the setting of “Measurement
Surface Reference”. The measurement surface is changed by setting the
measurement surface reference. If the setting is wrong, the measurement cannot
be performed accurately.
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e How to use

1 Display the “Output Selection” screen.

Selection screen of OUT1 Selection screen of OUT2
ulput Sefection OUITT Ton Quigut Selection  OUT2 To

e ala | aB 4B e
& | a+B | AB
ﬁ ¥ ¥ (] H B |a+B)] BA Y ®

B |-4+B)| BA

2 Touch the [A][¥] key to select your setting ~|2umtasedion 2UT1 Top
Menu
of “Output Selection”. H A [ [as [l
B|8 |6 Ba

->“m Output Selection”

3 Touch the [&][®] key to change the screen  |[utsskcton OUTL [7rOo) | Tor
Menu
for selecting the measurement surface of E'A ABT |AB1
« . " B | -A1+B1) [B1-A1
Transparent Object”. GIEn

*The setting of the transparent object can be .
performed only when “A”, “-A”, “B”, or “-B” of
[Transparent Object] is selected at the “Output ~ |CuleutSelection SUTI oo
Selection”. T04 W] 1ot Suriace [A| Ve
Refractive Index OFF '"‘
Calculation
4 Touch the [A ][ W] key to change the setting. Qutpi Selecton QUTH o0
. . . Tr Okj Frd Surface |4 || Men
The setting is changed each time the key is touched. | 3 surece [al o
Refractis OFF
Calculati

When “Near setting” is set at the “Measurement Surface Reference”,
select the measurement surface referring the below figure.

[1st_] |
Transparent/glass }I 1st-2nd |
2nd
[ 2nd }
Clearance (space) / %
|_3rd |
Transparent/glass \/ / | , rl 1st-4th | r|2nd-4th| %l:&rd—mhl
4th
Clearance (space) \ /

4th-Max
Transparent/glass f
Max

Far
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m Refractive Index Calculation
This function reflects the setting refractive index to the measurement result.

When the “Refractive Index Calculation” function is set to “ON” for
measuring a transparent object, the setting refractive index becomes effective
and it is reflected in the measurement result. For measuring the thickness of a
transparent object, set the function to “ON”, for measuring the clearance of a
transparent object, set it to “OFF”. When the function is set to “OFF”, the
setting refractive index is not reflected in the measurement result.

% Supplemental remarks
The setting of the transparent object can be performed only when “A”, “-A”,
“B”, or “-B” of [Transparent Object] is selected at the “Output Selection”.

@ CHECK
- Set the “Installation Mode” to the specular reflection. (Note that the mounting method of the
sensor head is different between specular and diffuse reflection.)

- When a single surface (1st, 2nd, 3rd, 4th, Max surface) is selected, the function is invalid 4

even if the function is set to “ON”".
“Measurement Surface Reference”

Near setting
v

4 1st surf.- front ref.

Front surface—
\/ / / / Transparent/glass

Rear surface—
Clearance (space)

3rd surface—
\/ / Transparent/glass

4th surface—
Clearance (space)

5th surface—
\/ Transparent/glass

6th surface—

Far
e How to use
1 Display the “Output Selection” screen.

Selection screen of OUT1 Selection screen of OUT2

Output Selection OUT1 Top Output Selection  OUT2 Top

A | aB | AB Mo % ala [ as a8 | L

B | B | B Ba ML B | -AB)| BA hd
» [«

4-27



Chapter 4 Explanation of Functions

2 Touch the [A][W] key to change the setting Cutout Selestion OUT1
and select the key of your choice. H A | AB
=>"m Output Selection” =

AR
{(AtB)| B-A

3 Touch the [R][#®] key to change the screen |QussSdecton oUT1 [rr ) | Tor
. M
for selecting a measurement surface of E—A A+BI

A1-B1
“Transparent Object”. B | ATEY BiAT

*The setting of the transparent object is valid

only when “Transparent Object” is selected l
at the “Output Selection”. Cutput Selection  OUTH

Tr Obj |v| 15t Surface |A| Ienu

Refractive Index OFF ﬂ\i

Calculation
4 Touch the [A][¥] key of “Tr Obj” and Cupt st UL A
. Tr Chi | 3rd Surface |A| Ienu
change the setting. on
The setting is changed each time the key is Catty o
touched.
5 Touch the “Refractive Index Calculation” Output Selection OUT2 Top

key to change the display to [ON]. TrO6 (W[ tet2nd Su [ [ Hens
Refractive Indese @ e
Calculation
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m Refractive Index

This function is used for setting the refractive index of a transparent

object to be measured.

Sets the refractive index of the measurement object. The setting range is
0.500000 to 2.000000. “1.000000” is set as a default.

% Supplemental remarks

- This function is valid when “A Tr”, “B Tr”, “-A Tr”, or “-B Tr” is selected at the
“Output Selection” and “several surfaces” (1st-2nd, 1st-3rd, 1st-4th, 1st-Max”,
2nd-3rd, 2nd-4th, 2nd-Max, 3rd-4th, 3rd-Max, 4th-Max) is selected at the

“Transparent Object”.

- The setting screen appears when “Reflective Index Calculation” is set to “ON”.

@©CHECK

Set the “Installation Mode” to the specular reflection. (Note that the mounting
method of the sensor head is different between specular and diffuse reflection.

e How to use

1 Display the “Output Selection” screen.
Selection screen of OUT1

Output Selection  OUT1 Top
Menu lE‘
-A | A+B | AB
vieT | @
B | -B |-(A+B)| B-A E‘

2 Touch the [A][¥] key to change the setting
and select the key of your choice.
->“m Output Selection”

3 Touch the [&]®] key to change the screen
for selecting a measurement surface of
“Transparent Object”.

*The setting of the transparent object is valid
only when “Transparent Object” is selected
at the “Output Selection”.

4 Changes the setting by touching [A][V]
key of “Tr Obj”.

The setting changes by touching the key.

Selection screen of OUT2

Qutput Belection  OUT2

ala | a8 [aB
H EIEEIED M

Qutput Selection  QUT1

| aB | A8
E| -6 |-AB) B-A

Qutput Selection  QUT1 [ Tr Obj]

DESENEHEETEN
B {A1+B1) |B1-A1

¥

Cutput Selection  QUTH

TrObj |‘|’\ 1st Surface ‘A‘

Menu

Refractive Index QFF
Calculation

L

Cutput Selection  OUTH

Tr Obj | Jrd Surface |A‘

Wlenu

Refractivy OFF
Calculati

¥
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B Touch the “Refractive Index Calculation” Output Sslection  OLIT Top
key to change the setting to [ON]. Te0k [W tet-zng sur [A]LHens

Refractive Inclex ’"‘
Calculation

Cutput Selecton OUTT Tor
ot (W] 1st-zng Sud [A]| Mo

Refractive Inclex |1
Calculation

6 Touch the [@] key to change the screen for
setting “Refractive Index”.

7 Touch (or [OUTZ)) key to input the ~ |sseesss: BT | T
" . Menu
setting value. R =T =
AHHBI=AE
8 Set the refractive index by the numeric keys. [utsercin Ton
The setting range is 0.500000 to 2.000000. Pt 1. 2345867 | Mo
Tp213a415)=1=)F -+
4 i gEajo].-I=1+
9 Touch the key to confirm the setting Output Selection To

Refrle 1. 234567 |Meu
1)2)3]a]s]=]=]s &
SEEEINRE

refractive index.

O CHECK

Note that it will take much time to set the “refractive index”.
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m Zero Set

This function is used for forcibly setting the measurement value to “0”.

Normally, the amount of displacement is displayed in reference to the center
of measurement of the sensor head. However, after this function is set to
“ON”, the amount of displacement is displayed in reference to the position
when the function is set to “ON”.

{STECHNIQUE

Use this function to reset the measurement value of a reference object to “0” and
measure the displacement amount or make “Judgment Output”.

% Supplemental remarks

- The zero set function can be set to “ON/OFF” by using the zero set terminals
(ZS1, ZS2) of the external input terminal. <»“2-1 Functions and Arrangement
of /0 Terminal Block”

The zero set terminals have both “zero set ON” and “zero set OFF” functions.

- When the zero set terminal is set to “ON” (short-circuited)*, the zero set function
is set to “ON”. Keeping the zero set “ON” status for longer than 1 sec, then, 1
second later, the zero set is set to “OFF” status. (Thus, to set the zero set to
“OFF”, set the zero set to “ON” at first. )

+ When repeating the zero set “ON” input, the zero set function is also repeated.

Short-circuitoN
Zero setterminal( oo |_|

(Open circuit) OFF .
% <—Less than 1seG
I 1sec* 1f 1f
Zero set “ON” Zero set “ON”  Zero set “OFF”

*More than the setting time of chattering prevention is necessary.
=>“Chattering prevention of the terminal input”

@©CHECK

Note that the judgment output may be changed once because the zero set is set
to “ON” immediately after the “zero set” is released by the external input
terminal.

Ensure that the offset value remains after the zero set is released in case that
the “Offset” is set to “ON”.

During an alarm occurrence, zero set cannot be set to ON.

e How to use

1 Display the “OUT1 (or OUT2) operation” screen.

Setting screen of OUT1 Setting screen of OUT2
Meas  OUT1 (4] mrm| Top Meas  OUT2 [B] mm|_ Ter
123. 45672 Meru E 123. 4586878 Menu
=8 H\ Hald || Timing | | Wawe IE‘ [ HI Hold || Timing | | Wave
5

GO (=]
Bl=t 10| [Zero Set| Reset » Bst Bl 0| [FeroSet| Reset 4«
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2 Touch the key to set the

measurement value to “0”.

Meas  OUT1 [4) mm| Teop
123, 456878 Wenu
B [GHi| | Hoid || Timing | | Wave
= =]
Est B w| |Zenset]| Reset »
Meas OUTI [A] | Top Meas CUTI [A] mm| Tep
1223. 45878 Wlenu . O0O00D Menu
A [ HI Haid || Timi W A [ H Hold || Timing | | Wave
=] | [t ming | | Wave =) 8.
Bt O o] |ZeroSet| Reset » Bst Blw Reset »

Zero set “OFF”

Zero set “ON”

3 Touch the key again to return to the measurement
reference position to the center of measurement (default) by zero

set function.
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m Timing
The measurement value can be on hold at the desired timing.
The measurement value is on hold by the timing terminal (TM1, TM2) of the
external terminal input or by pressing the timing input button of compact

programmable display. The judgment output is also on hold simultaneously.
For the details, refer to <» “Timing Chart”.

)TECHN 1QUE

“Judgment Output” is on hold by setting the timing input to “ON” at the
desired timing. This enables loading of the judgment result at a later time.

% Supplemental remarks

- Timing input cannot be controlled by the compact programmable display while it
is set to “ON” by the external terminal input. The external terminal input has
higher priority than the compact programmable display. Even when the timing
input is set by both of them simultaneously, the setting of the external terminal
input overrides the compact programmable display.

- While the timing input is set to “ON” by the external terminal input, the function
cannot be set to “OFF” by pressing the timing input button of compact
programmable display and the button display of compact programmable display is
forcibly returned to “OFF”. Moreover, even when the function is set to “OFF” by
the external terminal input while the timing input is set to “ON” by pressing the
timing input button of compact programmable display, the button display of
compact programmable display is forcibly returned to “OFF”".

@ CHECK

The timing input status cannot be stored even by executing “Save” function.

e How to use

1 Display the “OUT1 (or OUT2) operation” screen.

Selection screen of OUT1 Selection screen of OUT2

Meas OQUTT | wam| Tor Meas 0UTZ [B] mm| Ton

2. 000000 | Meu |£| 2. 000000 | Meu

= :ul Hold | Timing || wWave lE‘ B E'D' Hold || Timing [ | Wave

st Bl 10| [Zero Set| Reset » Elst Ol o] [Zero Set| Reset «

2 Touch the [ Timing | key to hold the judgment ~ |Me=s OUTt (A mm|_Top
output and measurement value 2. 000000 Lo
u pU u value. B~ gH Hald || Tiging | | Wave

(] [={u}

Blst Bl o] [zemse] § »

Meas  OUTH [4] wrn | Tow Meas OUTI [4) | Toe

Z. 000000 | Mew 2. 000000 | Mew

T | (o [Tims | [wave = Su' Wave

Est &l wo| |Zero Set| Reset » Est O wo| |Zero Set| Reset »

Timing input is released. Timing input is executed.

3 Touch the key again to release the timing input.
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m Reset
This function resets the measurement value.

The measurement value can be reset by touching the “Reset” button. When
executing the “Peak measurement”, “Bottom measurement”, or “Peak to Peak
measurement”, the measurement value that has been on hold can be reset at
the desired timing.

The measurement value display of compact programmable display is turned to
the data unfixed status by executing “Reset” function, and the fixed
value(-999.999999), the setting fixed value for analog output (default:
“-10.800[V]™), and the judgment output are all turned to “OFF”.

For the details, refer to < “Timing Chart”.

% Supplemental remarks

- The measurement value can be also reset by the reset terminal (RS1, RS2) of
the external input terminal.
> “2-1 Functions and Arrangement of 1/0 Terminal Block”

[STECHN1QUE

When the reset input is set to “ON”, the “Judgment Output” is set to
“OFF”. This function is effective to perform judgment for each
measurement object at Peak, Bottom, and Peak to Peak measurements.

e How to use

41 Display the “OUT1 (or OUT2) operation” screen.

Selection screen of OUT1 Selection screen of OUT2

Meas  OUT1 [4) mm| Ter Meas  OUT2 [B] mm|_ Ter
2. 000000 | Me (4] —1. 000000 [Mew
|[=EN HI Hold || Timing | | Wave E‘ B HI Hold || Timing | | Wave
[0 Go = [elu)
Bls7 [l wo| |Zero Setf Reset » Elst Bl o] |Zero Setf Reset 4«
2 Touch the [Reset | key. Meas QLTI 4] mm|_Ton
. 2. 000000 |Mew
Touching the | Reset | key sets the temporary data [gx H‘ fan [T | [vimes
. ] GO
unfixed status, and the display value of compact |Els [Blin| |[ZernSet| Recet »
programmable display and analog output value are fixed. { ?
Meas  OUTT [4] mm| Tor Meas  OUTH [4] mm| Top
1. 000000 | Meu 999. 999999 | e
=Y gn\ Had || Timing | | Wave (= gDI Hald || Timing | | Wave
Elst [E] 10| [Zero Set| Reset » st E wo| [Zero Set

Reset is completed.

Reset in progress

* When the reset function is set to “ON”, the right screen appears temporarily,
and immediately after that, the left screen appears and the setting is released.
After the completion of reset, the measurement value is displayed after a
fixed duration passed.
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m Hold

This function stops the updating of the measurement value display.

The updating of the measurement value display is stopped by touching the Hold button
on the compact programmable display. This is a function only available for compact
programmable display.

)TECHN 1QUE

The instantaneous measurement value can be read at the compact programmable
display by locking the updating of the measurement value display at the desired timing.

@ CHECK

- This function does not hold the measurement display of the analog output,
judgment output, alarm output, and Intelligent Monitor AiM.

- The hold function for the analog output, judgment output, and alarm output
on the external terminal I/O shall be controlled by “Timing* function.

- The “Hold” status of compact programmable display is not stored even by 4
executing “Save” function.

e How to use

1 Display the “OUT1 (or OUT2) operation” screen.

Selection screen of OUT1 Selection screen of OUT2

Meas OUT1 [4] mm| Top Meas ©UT2 [B] mm| Top
2. 000000 Ien E —1. 000000 | Mew
[=TN HI Holed || Tiring | | wave @ B G| | How [ Timiew | [ wave
5] o 0] co
st [ w| |zeroSet| Reset » st LD [Zero Set| Reset «
2 Touch the [ Hold | key to hold the Meas QuTi (4] mm|_Te
Meru
measurement value. 2. 0CCCCO
B8+ g+ Id | Tirming [ | Wawve
O] co
B LD Z Reset »
Meas OUT1 [A] ] Ton Meas OUTI [A] ] Tee
2. 000000 Weru 2. 000000 Meru
Hold | K Wi
=T} gnl Hod || Timing | [ Wave (=LY gol ave
Est Ol o) |Zero Set| Reset » Elsr Bl o) |Zero Set| Reset »
“Hold” is released. “Hold” in progress

3 Touch the key again to release the hold input.
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m Analysis Mode

This function performs the setting of the analysis mode.

The below shows the function of each analysis mode.
Setting item Function

Normal Outputs the displacement in the center of|
\ measurement at a real time.

Holds and outputs the maximum value of|
\ the measurement value.

Bottom Holds and outputs the minimum value of|
\ [the measurement value.

Holds and outputs the difference between

\ the maximum and minimum values.
{STECHNIQUE

v Peak to Peak can be used for the vibration or eccentricity measurement.

Peak

v

v

Peak to Peak
(P-P)

e How to use

1 Display the “Analysis Mode” screen.

Setting screen of OUT1 Setting screen of OUT2

Analysis Mode OUT1 Top Analysis Mode OUT2 Top

o )| T oma [ R

those hd LY A4

] -

2 Touch the [A][W] key to change the nalysiz Mode oUT! T
analysis mode. Ao (W] Normal i
The key display is changed in the below order |"** »]

each time the [A] key is touched. Touching
the [W] key switches the analysis mode reversely.

l—»l Normal |- Peak || Bottom |-»[Peak to Peak)—l
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m Filter Operation

This function cuts the unnecessary signal element to stabilize the
measurement data.

The filter operation is selectable from the moving average, low-pass filter,
and high-pass filter. The filter picks out the measurement data for required
amount of frequency, cuts the unnecessary signal element, then, acquires the
stabilized measurement value.

e Filter setting

Moving average
Performs moving average on the

measurement result for the \/\/\W»\/\/\

setting average times.

Low-pass filter
Select Low-pass filter when you want

to pick out only the signal with low
frequency from the measurement data. /\%/ » /\/
The signal elements lower than the

setting cutoff frequency are picked
out.

{JTECHNIQUE

Low-pass filter is able to measure the stabilized displacement by

minimizing noise that might occur depending on the metal surface

condition.
High-pass filter

Select High-pass filter when you want
to pick out only the signal with high

frequency from the measurement data. N ‘M
The signal elements higher than the

setting cutoff frequency are picked
out.

{TECHNIQUE

\/ High-pass filter is effective for detecting a joint line or slot of

objects such as the eccentricity of a revolving object under a state of
largely vibration or inclination since the influence of gradual change
is minimized.
e Average Times
Sets the average times for performing the moving average. This is used for
stabilizing the unstable (including variation) measurement value. This
becomes valid when "Moving Average" is selected.
e Cutoff Frequency
Sets the cutoff frequency for Low-pass filter and High-pass filter. This
becomes valid when "Low-pass Filter" or "High-pass Filter" is selected. For
stability of filter effectiveness, set the value to below than 1/2 of the
"Sampling Cycle" setting value. For setting of the "Sampling Cycle", refer to
> "4-3-3 Common Setting" - "Sampling Cycle".
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O CHECK

- Make sure to perform the actual measurement and confirm the results before
setting the cutoff frequency because of the different conditions.

e How to use

1 Display the “Filter Operation” screen.

Selection screen of OUT1 Selection screen of OUT2
Filter Operation  QUT1 Top Filter Operation  QUT2 Top
Fitter Selection | Maving Average| Menu E‘ Fiter Selection | Maving Average| Menu
Average Tines |'W| 512 A E‘ Average Tmes |'WF| 512 A

Cutoff Frequency W | 100Hz  |d » Cutoff Frequency W | 100Hz  |d ‘

Filter Operation ouT1 Top
Fiter Gelection J_Mnu dverage| | Menu
Average Times ['WF

2 Touch the “Filter Selection” key to select
the desired filter.
The display changes as below by touching the key. Cutoff Frequency W
|—>| Moving Average |[—»| Low-pass filter |—| High-pass fiter |—|

A
A

Setting of the average times:

3 Touch the [A][¥] key of “Average Times” [fterOperalion oum Ton
to select the desired average times. P Soeton[Wod e | s

. . Foserage Times [WF| 512

The display changes as below by touching the |cuorrreqency¥| 100mz »]
[A] key. Touching the [¥] key changes in

a counterclockwise direction.

[ 512 |»[ 1024 |»[ 2048 ][ 4096 || 8192 | 16384 |

256 1
32768
128
65936

[ 32 Jef 16 Jef 8 Jef 4 Jef 2 Jeq 1 |
Setting of Low-pass/High-pass filter:

Filter Operation  OUT1 To
3 Touch the [A][¥] key of “Cutoff e st [owraeane] [
Frequency” to select the desired cutoff Rverage Tmes W] 512 |
frequency. Cutoff Frequency W|  100Hz »
The display changes as below by touching the (I )
[A] key. Touching the [¥] key changes in

a counterclockwise direction.

[ 100Hz F»[ 200Hz }»{ 400Hz }»] 1000Hz [ 2000Hz

i)
[ 40Hz Je{ 20Hz |e{ 10Hz J«{ 4Hz Je{ 2Hz Je 1Hz |
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mOperation Coefficient
This function is used for multiplying the measurement value by the
operation coefficient and outputting the data.

Final measurement value = Operation coefficient x Measurement value + Offset value

Output

Final meas. value
Measurement value

-7~ Meas. value multiplied by
Operation coefficient

Offset value I

Measurement range

Center point of
measurement

e How to use

1 Display “Ope. Coef.” Screen.
Selection screen of OUT1

Top Ope_cosf. Top

Selection screen of OUT2

Ope. coef

1. 000000 | e | (4] 1.000000 | e
Tagsf4)s=)=]s lz‘ 1121314151 =15]1F
ef7falefol =[] [# el ]efsfol I=]-] [«
2 Set the operation coefficient. T D o
Menu

(1) Touch the ([OUT2]) key to make 1.0000

the numerical value input possible. AN [ = 2 RaD kKl
HAEBE = »

(2) Input the numerical value. Ml
(3) Touch the key to confirm the value. S@) <|®)
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m Offset

The desired setting value can be added to/subtracted from the measurement
value.

{STECHNIQUE
Set the offset value by measuring the size of a master (reference)
measurement object. When measuring an object, set the Zero Set “ON” so
that the judgment of the size tolerance can be performed easily because of the
combination of the zero set and judgment output functions.

@ CHECK
- Set “Offset” and set “Zero Set” to “ON” to make the setting value offset
value.
- The display limit of the measurement value is £950.000000mm. Be sure to
set the offset value within the range.

e How to use

1 Display the “Offset” screen.

Selection screen of OUT1 Selection screen of OUT2

Offest wen | Ton Offset m | Ten

0. 000000 [wen] [41] 0. 000000 [Mew
11z1314151=1F]1F E‘WQB&E%ESE"

sl ]s]sol I=]-] [w] slz)e]o]o].]=]-] [@

2 Touch the [OUT1] (or [OUT2]) key to Offest ] o | T

prepare for inputting the setting value. . 0\ 00 | Meny
T3]« =]

al7]a e =]<] [®

Offset mm | Top

3 Set the setting value by the numeric keys.

o

. D000O00 | Mem

The input range is -950.000000 to TG
+950.000000[mm]. slzls]elad I=1<]1 »
4 Touch the key to confirm the offset Offsel mm |_Tor

5. 000000 |Me
e sTals]=]=]=
al7]afo]o]. | »

value.
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m Upper/Lower Limit Value of Judgment Output

This function sets the upper and lower limit values for judgment of the
measurement value.

The output status changes in three types as the below:
measurement value > upper limit value: HI Output
lower limit value < measurement value < Upper limit value: GO Output

measurement value < lower limit value : LO Output

Display
h
Upper limit

value

Lower limit
value

» Displacement
measval<LowerVa | Lowervals meas val<Upperval meesval<LONervalamm(+)
ON

HI output Output status
OFF

ON
GO output Output status
OFF ———8 8 8 8 M M ™

ON———3
LO output Output status
OFF

% Supplemental remarks
- The input range of both upper/lower limit values is -950.000000 to

+950.000000[mm)].
- The initial value of the upper limit value is the positive upper limit of the

measurement range.
The initial value of the lower limit value is the negative lower limit of the

measurement range.

@©CHECK

Make sure that the upper limit value is higher than the lower limit value.

e How to use

1 Display the “Up Lmt Val” screen.

Selection screen of OUT1 Selection screen of OUT2
Up Lt val mm [ Toe Up Lt val i [ Toe

5. 000000 | Memu
o]z ]s=]=]=]¥
glafo]. I=]¢] [@

5. 000000 [Hen
o]+ s =]=]= ¥
slz)e]s]o]. I=1-] [®» B

L

1
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2 Touch the [¥][#] keys to change the
screen between “Up Lmt Val” and “Lo Lmt
Val”.

3 Touch the (or [OUT2]) key to

prepare for inputting the setting value.

4 Set the setting value by touching the
numeric keys.
The input range is -950.000000 to
+950.000000[mm].

5 Touch the key to confirm the offset
value.

Up Lt Val

Top

5.

Meru

11293

6l7]8

Lo LmtVal

Top

Menu

[
[}

®
~l
m

ey

Top

B

=
o

[*[»]-

LoLmtVal

-
o
=

Menu

|

Lo Lt Val

=
)
]

2.

Menu

1]2]s

6178

¥»
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m Upper/Lower Hysteresis of Judgment Output

This function stabilizes the judgment output against the chattering of the
measurement value.

The below example graphically shows the correlation between the hysteresis value
and ON/OFF of the output. The function acts on the upper/lower limit values when
the output is in “ON” status.

In case of GO output

Lower limit val Upper limit val
ON Y y
GO output Displacement
OFF OFF ON ol O‘VF amount (+)
M Lower limit hysteresis % Upper limit hysteresis

{JTECHNIQUE
In case that the measurement value fluctuates around the upper/lower limit
value of the judgment output, the output repeats “ON/OFF” status. This may
cause the unstable judgment output.
In this case, set the upper/lower limit hysteresis to prevent such chattering.

% Supplemental remarks
The input range of both upper/lower limit hysteresis values is H000.000000 to +950.000000 [mm].

@©CHECK
After setting the operating condition, make sure to check a rough deviation of the
measurement value at P-P before setting the hysteresis value because the deviation
differs depending on measurement object and setting of “Average Times”.
Set the upper/lower limit hysteresis smaller than the upper/lower limit value of
judgment output.

e How to use

1 Display the “Up Limt Hys” screen.

Selection screen of OUT1 Selection screen of OUT2
WUp Lt Hys mm | Top Up Lt Hys Y

0. 010000 [Mnu| [q 0. 010000 | Hen
o] a5 [ =] 1% [»] 2]z ]a]5]=]=]= ¥

slagaje)ol. |=]~ » ef7)agegof- )=~
2 Touch the [¥][#] keys to change the Up Lmt Hys om | T
screen between “Up Lmt Hys” and “Lo Lmt 0. 010000 | Mem
H Su 1Tjza3j4)a]=1=1+
ys ABEBEDORAE
3 Touch the [OUT1] (or [OUT2]) key to Up L Hys mm [_Top
H H H 0. O O 0 | Menu
prepare for inputting the setting value. TR S W
s ]s]= ] =]~
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Chapter 4 Explanation of Functions

4 Set the setting value by touching the
numeric keys.
The input range is +000.000000 to
+950.000000[mm].

5 Touch the key to confirm the offset
value.

. 500000 | Menu

mm | Top

=
&L

2 [w]

2. 500000 | Menu

mm | Ton

[~

=%

-

D
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m Analog Scaling

This function executes scaling of the analog voltage output to a desired
value.

The system performs scaling of the analog voltage output to the desired value
within £10V.

Fix two points of the desired voltages to “a” and “b” for each A and B of the
current voltage. Input the current measurement value as the value “A”, and input
the desired voltage as the value “a”. Also, set the value “B2 and “b” in the same
manner. Then, the analog voltage output can be scaled easily.

Output
A A Current voltage [V1
Meas val A
Voltage a i £ Voltage [V]
a

Voltage b--f==

O: Current voltage
Meas val B B O: Originally intended voltage

» N\

Measurement range
% Supplemental remarks

- The input range of both measurement value A and B is -950.000000 to
+950.000000[mm], and that of both voltage a and b is -10.000 to +10.000[ V].

- The initial value of the measurement A is positive upper limit value of the
measurement range and that of the measurement B is negative lower limit value of
the measurement range, that of the voltage a is +5.000[ V] ,and that of the voltage
b is -5.000[ V].

- The display limit of the measurement value is £950.000000mm. Make sure that
the setting value does not exceed the display limit.

@ CHECK

- The analog current output interlocks the setting of the analog voltage output. (The
voltage and current cannot be set individually.) The default is set to 4mA at
-5.000[V], 20mA at +5.000[V]. -»“8-6 Characteristics” “Output
Characteristics and Measurement range Indicator”

- Check the input range of your input device such as AD board before setting.

e How to use

1 Display the “Analog Scaling” screen.

Selection screen of OUT1 Selection screen of OUT2

Analog Scaling  OUT1 Top Analog Scaling OUT2 Top
Meas A il Molta 0] [ pper E Meas A Il Wolta [ [ pteny
5000000 = 5.000 ™ 5.000000 5.000 o
Mess B el Volth 1 i LI ol Volb 0 LTS
-5.000000 = -5.000 » -5.000000 -5.000 L]
Analog Scaling QUT1 Top
2 Touch the key. Meas & ol Volta 0 [ Tore
The screen is changed. 5.000000 = 5.000 =
Meas B fmm Voltb [ _jk“e
-5.000000 - -5.000
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3 Change the screen by each key. Analog Scaling  OUT
Wpvs A [oad) [meml [Valta | 0 [Execute]
0ooo = 5.000
Key Screen - M '_
= - Cancel
---MeasurementvalueAinplﬂscreen oo0e 5.000 I
- --Voltage value a input screen ) _
[Meas B ---Meastrement alue B nput screen =>For inputting the measurement
VoIt b |---Voltage value binput value or voltage value

[Load](top)---Measurement value Aload screen =>For loading the measurement
[Coad](bottom)Measurement value B load screen value from the current value

4 Set/change the measurement value or voltage value.
For input method of the measurement value and voltage value, refer to =»“For
inputting the measurement value or voltage value”, and For loading
method of the measurement value, refer to =»“For loading the
measurement value from the current value”.

5 Touch the key Analog Scaling  OUT1
. . Meas A |[Load) (i [Volta | 1 [Exeq

Touch the key to cancel inputting. 5 500000 - 5.000 m
Cancel

el ]
-5.000000 = -5.000

Execution of the analog scaling function starts |AnslogSealing — oUTH Tap
. . Meas A frm] Volta 0 | peny
with the setting value. 2.500000 - 5.000 [
Meas B [mm] Voltb 2] 2
-5.000000 = -5.000 »

In case that the setting value is invalid, the right |analogScaling out1  WARNNG
screen appears. Touch the key and Faiker 1o load measvaldue o exoeeding range

Confirm the inputvalue, thenrety.

confirm the setting value, then, execute again.

After the completion of setting, the screen of step
1 appears again.

For inputting the measurement value and voltage

41 Touch the key you want inputting the value. Analog Scalng  OUTL
Touch the [MeasA |, [Meas B ], [ Volta |, Eoxd o (T2 ] 00 B
or | Voltb | key. The screen changes. o et M ]

2 Touch the [OUT1] (or [OUT2]) key to prepare ~ [reutbtezsVela (Gt fmm

for inputting the setting value. ] 5'40503\ O

gp7jejejo

Return

[~
=)

t

3 Input the value (1), and touch the key to [meutbeasValr [OUTT]mm

. 2. 500000 |Retum
confirm the value. TG

afg7legs

For returning the above step 5, touch the -
key. {@fi) {@f:?
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Chapter 4 Explanation of Functions

For loading the measurement value from the current value

1 Touch the key you want to load the value. Analog Sealing  OUT1
Maas ] [Lpud Vol s | 1 [Eracete
Touch the key of the measurement value \mllg m \ngl [Eecee]
. -Meas B [(Walth | v
A or B. The screen is changed. S e

—

¥

Load Meas Val A OUTY
Upper:Meas Val A/ LowerCurr Yal @
5. 000000

2. 500000

Load Meas Wal A fram Curr wal I

Load Mesas WalA  OUT1
2 Touch the [ LoadMeasValAfrom Curval. | key. Copetheas val ALonerdaus Val

Return

is i i 2. 500000
The current value is input at the up side of the s 258000
measurement value. Load Meas Val4 fram Curr val I

For returning the above step 5, touch the key. @
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m Analog Output at Alarm
This function sets the analog output status when an alarm is issued.

It can select whether holding the previous value or setting a fixed value for the
analog output under an alarm operation status (poor light intensity, or measurement
disabled when a target object goes off the measurement range).

% Supplemental remarks

- The input range of fixed value is -10.800 to +10.800[ V], and the initial value is
+10.800[ V].
- The current output varies on load impedance. The maximum value is 25.0[mA].

O CHECK

- Check the input range of AD board before setting.
- Before setting of analog output at alarm, read =»“4-4-1 Alarm Setting and
Outputs” carefully.

e How to use

1 Display the “Analog Output at Alarm” screen.

Selection screen of OUT1 Selection screen of OUT2
Analog Output at Alarm— OUT1 Top finalog Output et Alarm —— OUT2 Top
[l M
o vaoreva] porl 8] | st omeva ]
2 Touch the “Analog Output at Alarm” key. Aoy Cilprt dfderm QU1 | Tom
. : M
The display is changed between o Qoton o1 Fyo vyl | 'E"”
[ Hold Pre Val | and [ Fixed Value | each ]

time the key is touched. > ’/

When selecting “Fixed Value”

3 Touch the |§| key. fAnsiog Output at Al OUT1 | Top
. . M
The screen for inputting the fixed value appears. Ancon e o Ve |

4 Input the fixed value. fsiog gz ham (00
(1) Touch the [OUT1| (or [OUT2|) key to FredVel 10. 800 v %
prepare for inputting the setting value. ; i 2 : ; - -

(2) Input the value.
(3) Touch the key to confirm the value. @ §®;
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m Analog Output at Data Unfixed
This function sets the analog output when the data is unfixed.

“-999.999999” is displayed for the measurement value of the digital output at data
unfixed and AiM.

@©CHECK
- The output range is -10.800 to +10.800[ V], and the initial value is -10.800[ V].
- The analog current output interlocks this setting.
- The current output varies with load impedance. The maximum value is 25.0[mA].
- Setting of the voltage and current cannot be performed individually.
- Check the input range of AD board before setting.
- Before setting of analog output at data unfixed, carefully read =»“4-4-2
Conditions When Output Data becomes Unfixed.”.

e How to use

1 Display the “Analog O/P at Data Unfixed” screen.

Selection screen of OUT1 Selection screen of OUT2
Analog OFF et Data Uniced Top Analog CIP at Data Unficed Top
FiedVal =1 0. 500 v [Herw | [d@] |Fredval = 10. 800 v [Herm
IEEAEHAEE » [EETEEEEE
al7]ala]ol. [=]<] [® sl7ls]e]o]. I=]] [w]
2 Input the fixed value. Anciog Outout ot Alarm [ O\ ®n
(1) Touch the [OUT1| (or [OUT2]) key to S99 9585999 y
IAEHEBEHAEE
prepare for inputting the setting value. AEOBENEE

(2) Input the value.
(3) Touch the key to confirm the value. @ ®
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Chapter 4 Explanation of Functions

m Digital Output at Alarm
This function sets the digital output status when an alarm is issued.

It can select whether holding the previous value or setting a fixed value for the
digital output (measurement value display of compact programmable display and
the judgment output Intelligent Monitor AiM) under an alarm operation status
(poor light intensity, or measurement disabled when the target object goes off the
measurement range). When selecting the fixed value, the digital data is displayed
“+999.999999”. When selecting the “Hold the Previous Value”, the hold value is
displayed.

)TECHN 1QUE

Selecting the fixed value can detect an alarm issued status easily from the
measurement result. Especially this function is effective in that an alarm status
can be confirmed when the measurement value is loaded by performing the
data buffering function.

% Supplemental remarks

“Hold Previous value” is set as a default.

O CHECK
- In case of selecting the fixed value, the judgment output is on hold at “HI” by
interlocking with the digital output when an alarm is issued.
- For setting of the digital output at alarm, read =»“4-4-1 Alarm Setting and
Outputs” carefully.
e How to use

1 Display the “Digital Output at Alarm” screen.

Selection screen of OUT1 Selection screen of OUT2
Digital Qutput at Alarm OUT1 Top Digital Qutput =f Alarm OUT2 Top
M M
=] g | e
»] «
2 Change the setting of the digital output status [Diattal Cuput st Alaim it | Tos
. . M
when an alarm is issued. Digtal uput
Touch the “Digital Output at Alarm” key. »
The display is changed between } ’/

[ Hold Pre Val | and [ Fixed Value | each
time the key is touched.
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m Alarm Output Delay

This function delays the output from the alarm terminal.

It can select whether outputting at a real time or holding the previous normal value
up to the setting number of times under an alarm operation status (poor light
intensity, or measurement disabled due to deviation from the range).

{STECHN1QUE
Even loading the measurement value ignoring the alarm status for the setting
number of times (set at “Alarm Delay”) since you do not want to reflect the
alarm status to the measurement value, the alarm occurrence status from the
alarm terminal can be checked by setting “Alarm Output Delay” to “OFF”.

@ CHECK
- When this setting is “OFF”, in regardless with the setting of number of alarm
delay times, the alarm status is output to the alarm output terminal at a real time.
- For setting of “Alarm Output Delay”, read =»“4-4-1 Alarm Setting and
Outputs” carefully.

e How to use

1 Display the “Alarm Output Delay” screen.

Selection screen of OUT1 Selection screen of OUT2

Alarm Output Delay  OUT1 Top Alarm Qutput Delay OUT2 Top

Marm Cutout Detay| O] My % Akrm Output Delay] ON_| o
» «

2 Change the setting of the output delay at Alarmn Output Delay  oUT1 Tap

M

alarm. Alarm OutputDe\ay -

The display is changed between and »
each time the key is touched. ) ’/
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m Digit Number of Measurement Value
This function sets the display digit number of the measurement value.

It can set the display of the number of decimal places on compact programmable
display. The display of the number of decimal places can be selected among six
settings: 6digits/5digits/4digits/3digits/2digits/1digit. When omitting the number of
decimal places, round off the value.

@ CHECK
+“Digit Number of Measurement Value” can be set at “OUT1”, “OUT2”, and
“Measurement Value” menu screens. The same performance is done in either
setting.
+ The measurement value display of AiM interlocks with this setting.

e How to use
Setting at “OUT1” or “OUT2” menu

1 Display the “Digit No of Meas Val” screen.

Setting screen of OUT1

Setting screen of OUT2

Digit Mo of Meas Val OUT!

LIETEN

Digit Mo of
Meas Val

Top

Wenu

[#]

-
»]

Digit Mo of Meas Val OUT2

LIEERN

Digit Mo of
Meas ¥al

Top

Menu

[«]

Digit No of Meas Val OUT!

Top

2 Touch the [A][¥] key of “Digit No of Meas
Val” to change the setting.
The number of digits display is changed as below by
touching the [W] key. Also, it is changed in
counterclockwise by touching the [A ] key.

oo Bl {2oge [T {oam—

Digtt Mo of
Meas Yal

Menu
[#]
=

Setting at “Measurement Value” menu

1 Display the “Digit No of Meas Val” screen.

Digit No of Meas Val Top

ouT u Sdigits u Meru

ouT2 n Sdigits n
2 Touch the [A][¥] key of “Digit No of Meas  [Gigi o of ez val Tor
Val” to change the setting. ourt [W]5aigts]a] L

The number of digits display is changed as below by ouTe Sdigits
touching the [ W] key. Also, it is changed in
counterclockwise by touching the [A | key.

[ Bt gl 30l {2l > ool

N
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4-3-3 Common Setting

m Sampling Period
This function sets the sampling cycle of measurement.

[ITECHN1QUE

When measuring an object with poor received light intensity such as black
rubber, extend the sampling cycle to get sufficient light for performing stable

measurement.
Cycle [us] Frequency Measurement range | Meas. object

10us 100KHz Differs depending on
20ps 50KHZ product type .

40 ps 25KHz %

100pus 10KHz S

200us 5KHz All'in the 3

400us 2.5KHz measurement range E’
1ms 1KHz -
2ms 500Hz

*The measurement range may become narrow depending on measurement object
type.

©CHECK

*When the sampling cycle is set to 10 ps or 20 us, the measurement range is
limited.

*When the sampling cycle is set to 10 ps or 20 ps, the functions of median filter are
limited.
As for the functions of median filter, refer to “4-3-1 Head Setting” — ‘Median Filter’.

In case of HL-C203B

In case of setting the installation mode to “diffuse reflection”, the measurement
range is 3.8 to 5.0[mm] for the sampling cycle 10 us, 0 to 5.0[mm] for the 20ps,
or +5mm for the other cycles. For the setting range for each product type, refer to
“8-2 Sensor Head Specifications”.

- If the sampling cycle is changed, the data unfixed status occurs because the
sampling sequence is executed again. When the data becomes unfixed, the strobe
output is set to “OFF”, and after the data become fixed, the strobe output is set to
“ON” and the measurement data display starts.

» The resolution of the received light intensity waveform is also limited.
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e How to use

41 Display the “Sampling Cycle” screen. Sampling Cycle Commen Top

Sarpinacycs [W] dus |4 e

2 Touchthe [A]¥] keys of Sampling Cycle |SamplinaCyzlz Commen Tor

to change the setting. S Cyte [W] atus | 4]
The sampling cycle display is changed as below by

touching the [ W] key. Also, it is changed in
counterclockwise by touching the [A | key.

[ 40us > 100us |+ 200us }»{ 400us |

1
[ 20us Je{ 10ps e 2ms je 1ms |
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m Terminal Input Control

Using this function, two outputs (OUT1 & OUT2) can be controlled by one
input operation.

Two outputs (OUT1 & OUT2) can be operated by inputting only OUT1 (the
timing input, zero set input, and reset input).

[STECHN1QUE

Select “All” to control the two sensor heads at the same timing, e.g. when
checking the inclination of a measurement object. This can minimize the
deviation caused by control signals input from terminal.

@ CHECK
When “All” is set, the operation can be performed only from OUT1. Note that OUT2
becomes invalid in this case.

e How to use

1 Display the “Terminal Input Control” screen. Tetmingllngut Gortrol. Common | Top

Menu
Terminal Input Cortrol | Independent

(Timine/Zera Set/Reset Comman}

2 Touch the “Terminal Input Control” key to TerminalInput Contrel Commen | Top
change the setting [ndependent] or [ All . TErm\naanulCumrnlw o
The setting display is changed between (Timing e Set/Feg begmen
Independent] and [ All | each time the key is H
touched.

4-55



Chapter 4 Explanation of Functions

m Chattering Prevention of Terminal Input

This function can prevent the chattering of the terminal input.

This function is used to prevent chattering for terminal input using the relay
contact or switch contact. The below list shows three settings of the function.

Setting Function

OFF |Continuous input of longer than 50ps

ON1 |Continuous input of longer than 20ms

ON2 |Continuous input of longer than 100ms

Terminal input status

OFF

ON sh_orter than N ON Ionger than _ ON Ionger than
sefting time sefting time sefting time

Status at chattering ©N

prevented OFF
When acted in level, the chattering
prevention functions while input is
OFF.

Only “ON2” is used for the laser emission stop input, remote interlock input, and

memory change input to prevent misoperation.

e How to use

1 Display the “Chattering Prev for Term I/P” Chetterin Proy for Term VP, Somm]_Ton
Meru
screen. e e LON ]
2 Touch the “Chattering Prevention for Chattering Prev for Tem bF - Comm| Top
H ” 1 eting Prevention| Menu
Terminal Input” key to select the setting. Bt
The display is changed as below each time the
key is touched. H
|—»|ON1 >[ON2}—] OFF)—l
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mJudgment Output Off Delay

This function is used for delaying the timing of switching OFF from ON
of judgment output.

(JTECHN1QUE
v This function is effective for loading quickly fluctuated output into a sequencer, etc.
Setting Function

OFF Output corresponding with a sampling cycle
2ms Off delay for 2ms
10ms Off delay for 10ms
100ms |Off delay for 100ms
Hold Hold when once turned ON. Reset input to release it.

Timing of judgment output: o
% . Off delay

on ‘ setting time

Off delay
unlocked status OFF

Off Qelay - s Off Qelay

setting time setting time
Off delay ON
locked status OFF J Q
@ CHECK

+ When the actual terminal output operation is faster than the off delay setting
time, the off delay time becomes effective from the last turning OFF point.

e How to use

1 Display the “Judg. O/P OFF Delay” screen.

Judg OFF OFF Delay  Common Top
Judgment Output Menu
et [ o
2 Touch the “Judgment Output OFF Delay” key
Jucy QP OFF Delay  Common Top

to select the setting. —
The display is changed as below each time the b

key is touched. E/

I->| OFF || 2ms |+ 10ms |-» 100ms »{ Hold I—I
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minterference Prevention
This function is used for preventing interference between 2 sensor heads.

Set this function when beam from the other sensor head enters into the mutual
interference area.
->» “8-6 Characteristics” — “Mutual Interference Area”

)TECHN | QUE

When connecting two sensor heads, there is the case that one sensor head
receives beam from the other sensor head, and this might cause a
measurement error if the setting distance between the two sensor heads is
close. In this case, by setting the Interference Prevention function to ON,
two sensor heads emit beam in turn and are not susceptible to the
interference of the other sensor head. The data update increases twice of the
setting sampling cycle.

@ CHECK
4

In case of connecting one sensor head, sampling cycle doubles when this
function is set to ON. Make sure to set this function to OFF when one sensor
head is connected.

e How to use

1 Display “Interference Prevention” screen.

Interference Prevention Common Top
rterf Meru
Proverton | OFF
2 Switch the setting of interference
p reven t| on Interference Prevention Common Top
. . Interference Menu
The display is switched and Prevertion OFf
each time the “Interference Prevention”
key is touched. H
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4-3-4 System Setting

m Display Update Cycle of Measurement Value

This function sets the display update cycle of the measurement value on the
compact programmable display.

Set the display update cycle to slower (longer) as possible because fast (short)
display update cycle causes the measurement value display hard-to-read due to
quickly change in the measurement value.

Setting Function
Fast Updates at each sampling cycle.*

Standard |Updates at each approx. 0.3ms.

Slow |Updates at each approx. 500ms.

Very slow |Updates at each approx. 1000ms.

*Note that the limitation of programmable display speed is applied to this cycle.

This setting is applied to the measurement value display of compact programmable
display, alarm output, strobe output, and judgment output.

Terminal outputs (analog output, alarm output, strobe output, judgment output) are
updated at every sampling cycle.

@ CHECK
“Display Update Cycle of Measurement Value” can be set at either of “System” menu or
“Measurement Value” menu.  Setting at either of them is reflected in another menu
setting.

e How to use

Setting at “System” menu
1 Display “Update Cycle of Meas Val” screen. Undate Cycle of Meas Val  System| Tep

. Wenu
/e
Cycle of Maas Val |_orandard

2 Touch the “Update Cycle of Meas Val” key to  [usdste Cuse oibtess val  Sustem] Tow

select the setting. s it e

The display is changed as below each time the
key is touched. E/

|—»|Standard—>| Slow }—»[Very Slow}—»| Fast )—l
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Setting at “Measurement Value” menu
1 Display “Update Cycle of Meas Val” screen.

2 Touch the “Update Cycle of Meas Val” key to
select the setting.

The display is changed as below each time the
key is touched.

Update Cycle of Meas \Val

ol
Cycle of Meas Val |_oiandard

Update Cycle of Meas Val

Diis play Updlate
ol

Top

=

|—»lStandard—>| Slow }—»[Very Slow}—{ Fast )—l

3 Touch [#] key to return to the “Measurement
Value Display” screen.

Update Cycle of Meas Wal

Display Update

Rt m

J
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mChange Indication Unit

This function is used for changing the indication unit of the measurement value
on compact programmable display.

The indication unit of the measurement value is selectable from mm unit and
um unit.

© CHECK

+ This function is invalid for the setting value indication. The setting value is
always indicated in mm unit.

+When selecting pm unit, the setting of “Digit Number of Measurement
Value” becomes invalid.

e How to use

1 Display “Change Indi. Unit” screen. Change incii_unit System Ton

Menu
-

2 Switch the setting of Indication Unit. Chanas indl unit - System Toe
The display is switched and Ination uri —
each time the “Indication Unit” key is

touched. H
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mOutput Setting Copy
“OUT Setting” contents can be copied between OUT1 and OUT2.

The setting contents related to the memory output that is specified at “Memory
Change” function can be copied between OUT1 and OUT2 (OUT1—OUT2,
OUT2—OUT1).

O CHECK

This function cannot copy the timing, reset, and hold outputs.

e How to use

41 Display the “Copy O/P Setting” screen. Copy O/F Selting System Ton
| comy Cutout 110 Cutput 2. | | Menu

Copy Qutput 240 Qutput 1

2 Touch the [CopyOutput 1toOutput2 key or Copy O/P Sefting System | Ton
|CopyOulput2toOulput1| key. | Cony Cutputdto Output 2. | | Menu
=

3 The confirmation screen appears. Copy CIF Seting Syaen
Touch the key to copy, or touch the Copy Output 140 Output 2
to display the Step 1 screen.

Y

4 The screen of notifying the completion of copy |copyCiFSetling Systen
appears Copied Output 1to Output 2

Touch the key to return to the “System [ ]

Menu 1/2”. <| )
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m Priority Setting of Memory Change

This function sets priorities among command or terminal memory changes.

In case that the command is received a higher priority for memory change, memory
change by the terminal is ignored (set the priority to “Terminal” before performing
memory change from the terminal).

In case that the terminal is received a higher priority for memory change, the
memory change by command is ignored (set the priority to “Command” before

performing memory change by command).

e How to use

1 Display the “Priority of Mem Chg” screen. Priority of em Chy Sustem [ Top

Menu
Priority Setting of -
Memory Change

2 Touch the “Priority Setting of Memory Priotity of Mem Chg - System [ Top
. y Menu

Change” key to change the setting between e | Commync]

[ Command | and [ Terminal].

The display is changed between and =
each time the key is touched.
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m Memory Change

This function specifies the destination (memory) for storing the setting

contents.

When starting up the system with the specified memory No. (other than the default
setting), set the priority to command or terminal as below.

“Priority Setting of
Memory Change”

Function operation at start-up

Command priority

Starts-up the system with the last specified memory No. at the
memory change function.

Terminal priority

Starts-up the system with the memory No. that is input by
terminal.

O CHECK

- Even the memory change is set in the system operation, the setting cannot be reflected
(memory change is not executed ) until memory change is executed in the next start-up.

- When the memory change is executed, the data unfixed status may occur temporarily. At data
unfixed status, the strobe output is set to “OFF”, and after the data become fixed, the strobe

output is set to “ON” and the measurement data display starts.

Note that the setting contents are deleted at the next start-up if the memory change

setting is not saved.

e How to use

1 Display the “Memory Change” screen.

2 Press the selection memory No. button.
The default is set to No.0.

Memory Change  System I Top Mermory Change  System | Top

Press the Selection Memary No. Button IE Press the Selection Memary No. Button

B [z[s]e0s]el7] | @ |[ETsTelTelsle]s]
[

Memory Change  Swystem Top Memory Change  System Top

Press the Selection Memary No. Button. [#] | Press the Seection Memary No. Bution

oWzle]+]s]=]7] | @ |[s]=]oln]m=]e]wu]s]
¥

4-64



Chapter 4 Explanation of Functions

m Memory Copy
The stored contents in the memory can be copied to the other memories.

If the destination and source memory is the same, the data in the memory is just
overwritten.

@©CHECK

- Note that the copied setting contents are deleted at the next start-up if the copied
setting content are not saved.

e How to use

1 Display the “Memory Copy” screen. Memory Copy  Systen =
Copy SourceNo.| 0 Meru

Copy Destination No 0

Copy
2 Select the copy source No. (0 to 15). Memory Copy  Systen Toe

Copy Source No,

Touch the key to change the
copy source No. in the order of 0 to 15.

3 Select the copy destination No. (0 to 15). Memory Cooy  Sstem -
Copy Source No, 2 enu

Touch the | CopyDestinaionMemaryNo. | key to
change the copy destination No. in the order of 0
to 15.

Copy Destination No

4 Touch the key. Memory Copy  Syster T

Copy SourceNo.| 2 Meru

Copy Destination No. | 10
e

B The confirmation screen appears.
Memory Copy  System
Touch the key to copy, or touch the Sterl Copying, OK?

to display the Step 1 screen.

]

6 The screen of notifying the completion of Memery Copy  System
COpYy appears. Finished Copying
Touch the key to return to the “System @

Menu 1/2”. (I ’ )
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m [nitialization

This function deletes all setting contents in the memory and initializes the
settings again.

If the initialization is not saved, the system operates with the previous settings at
the next start-up.

Setting Function
Initialize Initializes the settings other than the common memory settings.
Initialize All e S . .
Memory Initializes the all settings including the common memory settings.
© CHECK

Note that the initialized setting contents are deleted at the next start-up if the
initialized setting contents are not saved.

Refer to -»“Save”.

When the initialization is executed, the data unfixed status may occur temporarily.
At data unfixed state, the strobe output is set to “OFF”, and after the data become
fixed, the strobe output is set to “ON” and the measurement data display is started.

e How to use

In case of initializing the memory setting in current use

1 Display the “Initialize” screen. % Inmali'“ﬂ | NL:U
2 Touch the key. Inflize Susten Tor
The confirmation message appears. | ) | L
—J
3 Touch the key. Inilialize System
The message of notifying the completion of Retumtothe default settings.
initialization appears.
*Touch the key to cancel the Q
initialization and return to step 1.
4 Touch the key. |nitisize Sustem
Touch the key to return to the “System Freculed infilzation

Menu 1/2”. %‘
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In case of initializing the settings of all memories
1 Display the “Initialize” screen. nitlize System o

| Initialize | [ rens

Imitialize Al Memory |

2 Touch the [Initialize All Memory]| key. % m.t.ai:m | MTE:U
The confirmation message appears.

3 Touch the key. e memﬁr‘f;‘s—ee“:mgs
The message of notifying the completion of to defaull condition.
initialization appears.
*Touch the key to cancel the b

initialization and return to step 1. —~ ‘

4 Touch the key. nitialize System

Touch the key to return to the “System Executed initialization of all memory.

Menu 1/2”. @
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m Save

This function saves the setting contents in all memories.

Be sure to “save” the setting change before turning off the system. Failure to do

deletes all setting change when the system is turned off.

When re-starting up the system, the last setting contents (saved at last) appear. If
all the settings are not saved, all of them are set to default value.

O CHECK

This function cannot save the status of “Timing Input” and “Hold” setting.

e How to use

4 Display the “Save” screen.

2 Touch the key.

The confirmation message appears.

3 Touch the key.
The message of notifying the completion of save
appears.
*Touch the key to cancel the save and
return to step 1.

4 Touch the key.
Touch the key to return to the “System
Menu 1/2”.

Save System Top

Meru
Save Al Memory

Save Svstem Top

Menu

=

Save System

Save the setting of all memony.

]

$

Save System

Saved all memory.

Q
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m Communication: COM Port

This function specifies the baud rate, the data length, and parity for
RS-232C communication.
These settings are used for communication with PC using RS-232C connector.

Make sure to save the changed setting values, and then restart the power supply of
the controller to validate the settings.

Setting item Details
Sets the communication speed.
Baud rate Select from 9.600bps/19,200bps/38,400bps/115,200bps.
Sets the data bit number.
Datalength | ject from 7bivsbit.
Parit Sets the check bit for securing the reliability of communication.
Y Select from even/odd/none.

For more further detail of RS-232C communication, refer to =»“5-1 RS-232C
Communication Control”.

e How to use

1 Display the “Communication: COM Port’ screen. Commuricatior: Com Port System | Tos
Baud Rate 115, 200hps fenu
- Data Length a8
Baud Rate setting iy Mo
2 Touch the “Baud Rate” key to select the Commurication: Gom Port System | Top
communication speed. BaiRate | 1152006ps | [ tem
. . . Data Length i
The display is changed as below each time the P::ny ’ n li.)
key is touched. —
|—>|115,200bps|->| 9,600bps || 19,200bps }»] 38,400bps |—|
Data length setting
2 Touch the “Data Length” key to select the Commurication Gom Pt System | Ton
BoudRale | 115200bps | [ Men
data length. DaaLengh | 3
The display is changed between [ 8 |(8bit) and | paiy ne
[ 7 _](7bit) each time the key is touched. S )
Parity Setting
2 Touch the “Parity” key to select the parity Communizatior: Com Part System | Ton
setting BaudRate | 115200bps | [ Men

Data Length 8

The display is changed as below each time the Pary =

key is touched.
|—>| None [ Even P 0dd I—l
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mRS-232C Output

This function is used for performance setting of the measurement data
output from RS-232C to an external device.

e RS-232C Output mode

RS-232C output is selectable from three modes.
The initial value is set to “Handshake”.

Setting item Contents

In response to a request command from an upper device,
Handshake .
transmits the result data as a reply command.

Timin Transmits the measured value in the exclusive output format at
9 timing input ON during Timing mode is selected.

. Transmits the measured value continuously in the exclusive
Continuous - -
output format after Continuous mode is selected.

Refer to the page 5-12 for details of the exclusive output format.

© CHECK
Note that the command send/receive when RS-232C output mode is set to
Continuous or Timing operates as the followings:
[RS-232C port]
Any other commands than “RS-232C Output Mode” is ignored. When

“RS-232C Output Mode” is received, it transmits the reply and shifts to
each mode.

[USB port]
Send/receive of all commands is available.

e RS-232C output type

When Timing or Continuous is selected for “RS-232C Output Mode”, an

output destination of the measurement data is selectable from OUT1, OUT2,
and both OUT1&OUT2.

The initial value is set to “OUT1”.
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e How to use

1 Display “RS-232C Output” screen. RE252C oulpul Eyetem Tor
Outputmode | Handshake | [ Men

Output type auT?

For RS-232C output mode:
2 Touch the “Output mode” key to select the

RS232C output  System Top
output mode. Output mode | Hardshka | [ Mens
The display is changed as below each time the key | ouputtype

is touched.

,—{ Handshake [ Timing }»| Continuous |—|

For RS-232C output type:
2 Touch the “Output type” key to select the RSzt upal Sy -
output type. Output mode | Hardshake | | Meny
The display is changed as below each time the key

Output type ouTy

is touched.
l—»l out1 P> out2 P> ouT182 |—| 1&
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m Console Setting

This function sets “Panel Lock” and “Start-up Screen” of compact programmable
display.

Panel Lock

“Panel Lock” is used for prohibiting the setting change on the compact programmable

display to prevent any setting error occurrence due to unintentional operation on the

compact programmable display. When this function is set to “ON”, any operations

except for screen display change and setting off of “Panel Lock” are prohibited.

* Save function, however, can be executed and the “Panel Lock” is valid at the
next system start-up by saving the setting.

Start-up Screen

“Start-up Screen” is used for selecting the screen which is displayed after the
wake-up screen of compact programmable display.

Select from 16 screens shown in the next page.

By selecting the screen that are often used or used for setting confirmation as a
start-up screen, the setting steps can be shortened.

O CHECK

Make sure to save the setting to fix the selected start-up screen.
e How to use

1 Display the “Console Setting” screen. Console Sefting System Top
Parellock | OFF | | Men

e [WOUTT DA

Panel Lock setting

2 Touch the Panel Lock key to select [ ON | or [Censols Ssiting System Top
OFF Panel Lock ORF Meru
The key display is changed between and  [sete [W]oumd Mgy [A]
each time the key is touched. =

Start-up Screen setting

2 Touchthe [A][W] key of “Start-up” to select 4“;””7:'952“‘”‘ 2 | —
the screen which is displayed after the wake-up :
screen of compact programmable display. [l our Dieiey [4)
The display is changed as below by touching the
[¥] key. Also, the display is changed in
counterclockwise by touching the [A] key.

Start-up

S—

[ouT1 Displayl—] OUT1 Operate F#{0UT2 Display}—] OUT2 Operate -+{0UT182 Display»{Waveform(A)|
Meas Val Menu
Top

[Common Menuje—<OUT2 MenuleHOUT1 Menule— HeadB Menule- HeadAMenu ¢ Setting |
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i

UT1 Displa:

Meas OUTT [4] Top

Menu

OUT1 Operate

Meas OUT1 (4] | Top
123. 456789 | Meu
B~ g+ Hold || Timing Wave
= [Et]
Est B o [ZeroSet| Reset »

i

UT2 Displa:

ouT? 4]

Meas

|23, 56789 &5

OUT2 Operate

ouT? [A]

Meas i
123. 4568788

B G+ Haldd
) [t
Bst ©f w0

UT182 Displa

Timing

Resel a

|Zero Sedl

E

Meas

ouTt 1A mm
123. 4568789
DuT2 (A mm
123. 456789

ad P Al

laveform(B

Jead & Al

[1=Ta] [T B

[ Top |

Top

Recd LI
Wave

Recd LI
at Peak

Meas
Dis play

Memory|

Change Jo5tng

Setting
Objsct Satfing for Wemcry Changs
Head A

Top

System

ammon|

Head B

Displays the measurement value of OUT1.

Sets the measurement value of OUT1, output
(alarm, strobe, judgment output), and status of the
hold, timing, zero set, and reset input.

Displays the measurement value of OUT2.

Sets the measurement value of OUT2, output
(alarm, strobe, judgment output), and status of the
hold, timing, zero set, and reset input.

Simultaneously displays the measurement values
of OUT1 and OUT2.

Displays the received light waveform of the
sensor head A.

Displays the received light waveform of the
sensor head B.

Displays the Top menu screen.

Displays the Setting menu screen.
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HeadAMenu
Head A Menu T .
— =1 Displays the Head A Menu screen.
Install | Emiss | EmitLl | Aam
Mode | Adust | Search Tm\é ?
Meas | Meas | Laser | Calibra- =1
Mode | SufRef | Contral | tien | 4a|mp
HeadB Menu
Head B M T .
— 2 1 Displays the Head B Menu screen.
Install | Emiss | EmitLl | Hem
Mode | Adust | Search Tm! —
- = [
cas | Meas | Laser | cottre |—— o]
Mode | SufRef | Contral | ten | 4u|np
OUT1 Menu
OUT! Menu 12 I= | Displays the OUT1 Menul/2 screen.
Cutput [Analysis] Fiter
b clection] Mode | Operate] “7°% @
UpLo | UptLo [Digit No| snskes
Lt Val|Lnt Hys] Weas | S=ine | 4u]up

OUT2 Menu

(@]
L
=
=}
=
T
S
=
3

To | Displays the OUT2 Menul/2 screen.

Output fanalysis] Fiter | 0
- clectiord Mode | Operstel —

UpiLo | Uwilo JDigit Mof fnslce *

Lt ValJLmt Hys| Meas | Scsling “»
Common Menu
C W T :
~Ommen e * | Displays the Common Menu screen.
saretne | TS | R [ |

Cye B oot | Tem 17 Lot Delay ?

Intf

Prev [«]»

System Menu
Systern Menu 1/2 i
Svstem Wenu 112 ™ | Displays the System Menul/2 screen.
Output Priceity Marrmry .

Setting | Set of Initialize

Gepy tem ohe | Copy e

e ey L

Save | Com Bt of | ociting “ »
Meas Val Menu
M Value M T :
Mezsurement ValueMen | Top Displays the Measurement Value Menu screen.
Measurement Value Display |

[ UT1 Digplay §OUTZ Disglay | OUT Cigit No

142
ouT1 Opseat | ouT20psest foispts] update Cyoid
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4-3-5 Buffering Setting

Buffering is a function for accumulating the measurement data in the
controller memory and loading them to the external control device (PC).

Maximum 65,000 measurement data can be temporarily accumulated in the
controller memory before loading them to PC. All accumulated data can be loaded
by using the communication control with RS-232C or USB, or Intelligent Monitor
AiM.

{STECHNIQUE

With an optional Intelligent Monitor AiM, accumulation and loading of the
measurement data can be executed easily by mouse operation. This Intelligent
Monitor AiM is also useful for confirmation or verification of the measurement
data because it can convert the data into CSV data format. CSV data can be used
for graphic display, save, replay of the measurement data, and it can be opened in
Microsoft Excel application.

% Supplemental remarks
For buffering by RS-232C communication, refer to <»“HL-C2 Series USER’S
MANUAL RS-232C Communication Control” — “Chapter 5 Buffering
Command”.
For buffering by USB communication, refer to <»“HL-C2 Series USER’S
MANUAL USB Communication Control” — “2-2-6 Setting (Buffering)”.

@O CHECK

A program is required for executing buffering by communication control with
RS-232C or USB.
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m Data Buffering Operation

Data buffering procedure

1 Perform necessary setting for buffering.
- Buffering mode
- Buffering type
- Buffering rate
- Accumulation amount
- Sample trigger accumulation amount
- Self-stop
- Trigger delay

- Trigger point
2 Transmit the start command and
start buffering.
- Buffering operation start

3 Start data accumulation.
Start accumulation to the controller
memory.
*Start of accumulation differs
depending on buffering mode.

4 Wait until accumulation is completed.
The accumulation status can be
checked by “Status Readout”.
- Status Readout

5 Stop buffering by transmitting the
stop command.
- Buffering operation stop

6 Read out the accumulated data result.
- Last data point
- Data readout (normal)
- Data readout (rapid)
- Trigger counter readout

O CHECK

- Trigger conditions

[ PC (host device) ]

(1) Send
Settings

(2) Buffering
start

(3) Accumulation
start

(4) Status check

s accumulation u

completed?

(5) Buffering
stop

(6) Accumulated
data readout

All the settings related to buffering cannot be changed during the buffering

operation. Change the settings after buffering operation stops.
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m Buffering Operation

This function accumulates the data during buffering operation.

Set necessary parameters in advance and start buffering operation.

@O CHECK

- The starting of the buffering operation requires the buffering type and the
accumulation amount to be set within the setting range.

- All settings related to buffering cannot be changed during buffering operation.

- Non-buffering status cannot be set by only stopping the buffering operation.

m Self-stop

This function stops the buffering operation automatically at completion of
accumulation.

When the Self-stop function is set to ON (buffering operation is automatically
stopped), stop input for buffering operation becomes unnecessary. This function is
valid when the buffering mode is set to the continuous mode, trigger mode, or
sample mode. This function is invalid when the timing mode is selected. When
OUT1/OUT?2 is set for the buffering type, this function operates immediately after
completion of accumulation for OUT1/OUT2. When OUT1&OUT?2 is selected, the
self-stop function operates at completion of accumulation for both OUT1&OUT?2.

m Buffering Mode

Four types of buffering mode can be selected.
“Continuous Mode” is set as a default.

Continuous Mode

- When buffering operation starts, data accumulation to the controller memory also starts.
- Accumulation stops when the accumulation amount has reached the setting value
or when buffering operation stops.

Buffering stop or
Buffering start accumulation amount reached

Accumulatlon of measurement data Measurement operation >

Trigger Mode

- When buffering operation starts, the trigger generation is turned to stand-by status.

- The measurement data before and after the trigger point where the trigger is
generated is accumulated into the controller memory.

- Accumulation stops when the accumulation amount has reached the setting value
or when buffering operation stops.

i rigger generated Buffering stop or
Buffering start [(Tfiggef point) [ accumulation amount reached
kY 1

------ () Stand-by ) Accumulatior)ofmeasurementdata ) Meas. ope.>
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Timing Mode
+When buffering operation starts, the timing input is turned to stand-by status.

+Changing the timing input from “ON” to “OFF” during stand-by status starts data
accumulation to the controller memory.

+ Timing input stops when the accumulation amount has reached the setting value
or when buffering operation stops.

. Timing input Timing input ON aowmulatlo
[ Buffering start L‘ OFF ] [ amountreached Buffering stop
______ 12 vl 1

() Stand-by Accumulation of data Stand-by Meas ope

ON

Timing input
OFF

@O CHECK

Changing the timing input from “ON” to “OFF” again deletes the previous data
and starts new data accumulation. Make sure to stop the buffering operation once

and load/save the accumulated measurement data before performing the next
accumulation.

Sample Trigger Mode

- When buffering operation starts, the trigger generation is turned to stand-by status.
- Accumulation of the measurement data for the setting sample trigger accumulation
amount starts after the setting trigger condition is generated.

- After completion of sample trigger accumulation, the trigger generation is turned to
stand-by status again.

- When the setting trigger condition is generated again, accumulation of the setting
sample trigger amount starts.

- Accumulation operation stops when the accumulation amount has reached the
setting value or when buffering operation stops.

. Trigger Sample trig. accu.| Trlgger Buffering stop or
[BUffe”ng start [generate [amoum reached generate Accu. amount reached
(

) Stand-by )L\ccumulatlon of data Stand -by )\ccumulatlon ofdata Meas ope

@O CHECK

Be sure to set the sample trigger accumulation amount so that (accumulation
amount) + (sample trigger accumulation amount) is an integer value.
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m Buffering Type

This function selects individual data accumulation or simultaneous data
accumulation on OUT1 and OUT2.
OUT]1 is set as a default.

@ CHECK

The maximum accumulation data amount differs depending on buffering type.

m Buffering Rate

The buffering rate can be set for accumulating the measurement data for a
long-duration by taking an adequate interval to the sampling cycle.

Select from 1 (All measurement data), 1/2, 1/4, ...... to 1/32768.
1(All measurement data) is set as a default.

(If selecting 1/4, the measurement data is accumulated only at once in four
sampling cycles.)

JTECHN 1 QUE

All the measurement data can be accumulated, however, in case that the
deviation amount of the measurement data is small to a sampling cycle, setting
the data accumulation interval can execute a long-duration data accumulation
than measurement at every sampling cycle. This is useful for the effective use of
memory since the data accumulation amount is limited.

m Accumulation Amount

This function sets the accumulation amount of the measurement data.

Specify the accumulation amount within 1 to Max. accumulation amount.

Maximum accumulation amount is different between two buffering types.

OUT1 or OUT2 -----+---- Max accumulation amount = 65,000 data
OUT1 & OUT2 -----+---- Max accumulation amount = 32,500 data
“20000” is set as the default.

@CHECK

Accumulation cannot be started when the setting of the range of “accumulation amount”
for each “buffering type”, settings of “trigger point” and “sample trigger accumulation
amount” corresponding with the “accumulation amount” are not correct (out of the

setting range).
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m Trigger Conditions

This function is used for setting the trigger generation conditions when
the buffering mode is set to trigger mode or sample trigger mode.

The trigger conditions are selectable from “At timing input ON”, the results
of “judgment output” (HI, LO, HI or LO, HI to GO, LO to GO, HI or LO to
GO), “At an alarm occurred”, and “At an alarm released”.

The initial value is set to “At timing input ON”.

O CHECK

- Note that the settings of “Upper Limit/Lower Limit Value of Judgment Output”
and “Upper Limit/Lower Limit Hysteresis of Judgment Output” become effective
when the result of judgment output is set as a trigger condition.

- Note that the setting of “Number of Alarm Delay Times” becomes effective when
“At an alarm occurred” is set as a trigger condition.

Ex) When the “Buffering Mode” is set to trigger mode, the operations of each

trigger condition are shown as follows:
4 . Trigger generate Buffering stop or
Buffering start (Trigger point) Accu. amount reached

( Stand-by ) Accumulatipn of data ) Meas ope>

Alarm

At an alarm occurred Meas. status
Normal

| Alarm
iAtan alarm released Meas. status g mal

@ CHECK

Normally, the measurement value is on hold at timing input ON status;
however, only in the case that the buffering mode is set to trigger mode or
sample trigger mode, and this function is set to “At timing input ON”, the
measurement value is not on hold at timing input ON status during buffering
operation.

; . . . ON
étr\}'mmg input Timing uutputOFF
AtHI on
At LO HlorLO outputOFF
{At HlorLO
ON
When HI turns to GO GO output J
When LO turns to GO
ON
When HlorLO turns to GO HiorLO output
orLO ou puOFF ]
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m Trigger Delay

This function is used for delaying the timing of trigger detection when
the buffering mode is set to trigger mode or sample trigger mode.

Sets number of sampling times as the trigger delay value. Setting range is 0 to
100000000.

The status during the trigger delay is indicated as “Accumulating”. The initial
value is set to “0”.

For trigger mode:
Loads the measured data from the actual trigger generated point to the
delayed trigger point that has been set for this function.

For sample trigger mode:

Starts accumulation of the measured data from the delayed trigger point that
has been set for this function after the trigger was generated. The function
ignores even if a new trigger is generated during the trigger delay operation.

©CHECK

When the buffering rate is already set, the trigger delay is counted with the
extended sampling in accordance with the setting.

m Trigger Point

When the buffering mode is set to trigger mode, the measurement data can
be loaded by setting the data at the trigger generated as a trigger point.

Setting range is 1 to setting “accumulation amount”.
The initial value is set to “10000”.

@©CHECK

- If the “trigger point” is set to a larger value than the setting “accumulation
amount”, accumulation cannot be started.

- When the “Trigger Delay” function is set, the measurement data from the trigger
delayed data point after the setting trigger is generated can be loaded.

mSample Trigger Accumulation Amount

When the buffering mode is set to sample trigger mode, the sample
trigger accumulation amount can be set at every trigger generation.

Setting range is 1 to setting “accumulation amount”. The initial value is set to “1”.

@O CHECK

Be sure to set the sample trigger accumulation amount so that (accumulation
amount) + (sample trigger accumulation amount) is an integer value.
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m Status Readout

This function checks the status of the measurement data accumulation.

Use this function for checking the accumulation status before reading the
accumulated data. After having checked the status, the controller replies one of the
next status.

Status Contents

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

Wiait for trigger Wait for trigger status after buffering operation has started.

Buffering operation has started and measurement data is being
Accumulating  |accumulated, or trigger has being generated and measurement data is
being accumulated.

Accumulation  |Accumulation amount has reached the setting value or the buffering
completed operation has stopped.

m Final Data Point

The accumulation status can be read from the data amount.

“Final Data Point” is set to “0” when the “Status Readout” is set to “Non-
buffering”.

mTrigger Counter Readout

When the buffering mode is set to sample trigger mode, the number of
times of the final trigger generation can be read out.

@O CHECK

When readout of the trigger counter is performed, stop the data accumulation
operation and confirm the “Final Data Point”. If the result of “Status
Readout” is indicated as accumulation completed and the “Final Data Point”
is any values other than “0”, readout of the trigger counter can be started.
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m Data Read

The accumulated measurement data in the controller memory can be read

out.

The below shows two reading methods.

Read method Contents

Normal read Simply reads the accumulated measurement data as is.

Reads the accumulated data by the difference from the previous
data.

Rapid read Since data with less difference decreases with decreasing
variation, the total transmission data amount decreases and the
communication time is shortened.

@ CHECK

To read the buffering data, stop buffering operation and check the “Final Data
Point”. The accumulated data to the final data point can be read only when the
result of “Status Readout” is “Accumulation Completed” and the final data
point is the value “other than 0”.
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4-4

Supplemental Explanation

This section provides supplemental explanation for enhancing
understandings of the system functions.

401

Alarm Setting

and Outputs

“Alarm status” means the measurement disabled status due to poor light intensity or out of

measurement range.
' N (- N
Sensor head A OuUT1 —
@©
— 3
. o
L =]
=1 Alarm output ]
g ' (=]
© D ) % Alarm delay only can be set to
» g = “OFF” by the setting of “Alarm
IS = Output Delay”.
f >
g § » :[ Digital output at alarm ]
£
®© *
= c
= < 2 ;{Analog output at alarm]
| J § J
Q
rs ™) (O 2 N
=
?E)r head B uT2 =3 —P[Analog output at alarm]
[ >
e O
ol & > »{ Digital output at al
E > > »{ Digital output at alarm
© ©
» € %‘
I < S
= < L) s
g .§ Alarm output ]
| ©
"l e Alarm delay only can be set to
< “OFF” by the setting of “Alarm
L < Output Delay”.
& VAN J

*1 In case of selecting “A+B” for the output selection, an alarm is output when
either of the sensor head A or B goes into an alarm status.

Function

Alarm Delay Times

Holds the previous normal value up to the setting number
of times when an alarm is issued.
Referto < “Alarm Delay Times”.

Digital Output at Alarm

Sets the measurement value display in case that an alarm status
continues more than the setting number of times.
Referto <» “Digital Output at Alarm”.

Sets the analog output value in case that an alarm status continues

Analog Output at Alarm  |more than the setting number of times.
Referto =» “Analog Output at Alarm”.
Enables the alarm output at a real time regardless of the
Alarm Output Delay alarm delay times.

Referto =» “Analog Output Delay”.
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4-4-2 Conditions When Output Data become Unfixed

At immediately after change of “head Setting” or “OUT Setting”, or when the reset or
laser emission stop is input, the operation status becomes “Data unfixed status” (data is
not determined).  This status is not an alarm status.

The data unfixed status starts at the measurement re-start after the setting change or
executing reset, and then, stops when the average times of data is reached.

Under data unfixed status, the display of the compact programmable display is
-999.999999[mm], the analog output is -10.800[V]*, the judgment output is set to
OFF, and the strobe output is set to OFF.

*1 This is the initial value. Under data unfixed status, the analog output can be
changed to the fixed value. Refer to »“Analog Output at Data Unfixed”.

*2 Under data unfixed status, the zero set input is ignored.

*3 For releasing the data unfixed status, refer to <»“Chapter 7 Troubleshooting”.

For example, the right figure shows the S
eset inpu
digital display at reset input for normal @
measurement. d
The below table shows the measurement T ([’Sa‘faur’;fzzgsi‘:’e‘;sem
value display and output under data period)
unfixed status or alarm status.
Data unfixed status Alarm status

M ment data s unfixed. Measurement disabled status due to
Status (Average buffer has not reached pgf)r light mti.?slllty or when a target

the setting number of times.) object goes off the measurement

: range.

Meas val display on
%pr:rgmable -999.999999[mm)] Hold previous value (default)
display
gld?pgl:?ent OFF Interlocks with the digital output
Alarm output | Interlocks with the alarm status ON
Strobe output OFF ON
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Alarm Code
In case an alarm occurs, check the alarm code of alarm output read by
RS-232C or USB communication.

Alarm _—
o Name Description
0 Normal Normal measurement status.
Measurement is not possible due to insufficient light
intensity, or when the measurement surface specified
by the transparent object setting cannot be detected
Measurement h .
1 alarm or under any other circumstances where the setting
and the actual condition do not match.
=Check the mounting condition and setting so that
the light intensity is sufficient.
The alarm occurs when saved settings cannot be
retrieved during startup.
=Turn the power off and on again. If this alarm still
Controller L .
3 occurs, it is likely that saved settings have been
Memory Error 1 Yoo !
destroyed. Thus, initialize all memories and save
it. Then, turn the power on again. In this case,
4 saved settings will return to default settings.
Controller The alarm occurs when settings cannot be saved.
4 Neaveal Ao
Memory Error2 | = Execute "save" again.
Sensor head A and B are unconnected, or sensor
head is connected to HEAD B in the case of using
only one sensor head. This alarm also appears when
the cable for connecting sensor head is disconnected.
Sensor head h
5 =Connect the sensor head to HEAD A when using
unconnected .
only one sensor head. If this alarm code appears
again in spite of correct connection, the connecting
cable may be disconnected. Please contact our
sales person in charge.
The export controlled sensor head is connected to
Sensor head
6 unadanted the export uncontrolled controller.
P =Connect in the correct combination.
Controller is not recognizing sensor head correctly.
Head . ;
. Sensor head is not operating properly due to external
7 connection . . A
noises or sensor head is malfunctioning.
check error .
= Carry out measures to noise then restore the power.
The darkness level of received light waveform cannot
Automatic be recognized correctly. Normal startup is interfered
Head possibly by extraneous light or external noise.
8 . . :
Adjustment = Check use environment (extraneous light, for
Error example), take measures against noise, and turn the
power on again.
The sensor head system does not work properly. The
9 Head System | inner part of the sensor head is possibly damaged.
Error =The sensor head has possibly failed. Contact our
sales person in charge.

Refer to =» “7-1 Corrective Actions”.
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The conditions of causes of data unfixed status and the measurement status are
shown as below.

Conditions when output data

become unfixed status hMeasurement Stalus

Remote interlock is input at
power-on

“Sampling Cycle” setting is

Both OUT1 and OUT2 become the data unfix status.
changed.

“Initialization”

“Laser Emission Stop” is input. L .
The sensor head which is set at the output selection

“Installation Mode” setting is for each OUT becomes data unfixed status.

changed. In case that A+B is set for OUTI, -B is set for
“Measurement Mode” setting is OUT2, and the setting of sensor head A is
changed.* changed, OUT1 becomes the data unfixed status,

“Measurement Surface and OUT?2 continues the measurement.

Reference” setting is changed.

“Calibration” setting is changed.

“Output Selection” setting is
changed.

“Transparent Object”, . .
“Refractive Index”, and When changing the setting of OUT1, OUT1 becomes

“Refractive Index Calculation” the data unfixed status, and OUT2 continues the'
settings are changed. measurement. In the same manner, when changing the
setting of OUT2, OUT2 becomes the data unfixed
status, and OUT1 continues the measurement.

“Analysis Mode” setting is
changed.

“Average Times” setting is
changed.

*There are cases where the data unfixed status does not occur depending on the
setting conditions.
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4-4-3 Memory Save and Terminal Setting

The setting contents for each function can be stored in 16 different patterns
in the controller memory.

This function stores the measurement or judgment conditions for each
measurement object respectively, so without re-inputting of various function
setting, the condition change can be performed only by changing the memory No.
“Memory change” can be executed by “Compact Programmable display” or
“External Terminal Input (MO to M3)”.

m Storable Functions in Memory

The function settings which can be stored in the memory are divided into two types.
One is the function which can be stored in each specified memory No., and another
is the function which can be stored as common setting value among all memories.
For the detail of the above two type storable functions, refer to <»“4-3 Function
List & Initial Values”.

m Memory Change Procedure by Extenal Input Terminal

41 Select Memory No. to be stored.
For setting by compact programmable display, refer to =»“4-3-4 System
Setting” — “Memory Change”.

2 Atfter selecting memory No., input the setting value for each function.
For memory changeable functions, refer to »“4-3 Function List & Initial
Values”.

3 Set “Terminal” at “Priority Setting of Memory Change”.
For “Priority Setting of Memory Change”, refer to =»“4-3-4 System Setting”
— “Priority Setting of Memory Change”.

4 Execute all memory save.
If not doing so, “Terminal” cannot be set.
For “Save” function, refer to =»“4-3-4 System Setting” — “Save”.

B Set the memory No. to be used to the external terminal input (MO - M3).
*The setting can be input by manually on the compact programmable display,
or by the command of RS-232C and USB communication control, or
Intelligent Monitor AiM.

With the above five steps, the memory No. change can be performed by the
external input terminal.
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m External Input Terminal Setting

Memory External input terminal
No. MO | M1 | M2 | M3
0 OFF | OFF | OFF | OFF
1 ON | OFF | OFF | OFF
2 OFF | ON | OFF | OFF
3 ON | ON | OFF | OFF
4 OFF | OFF | ON | OFF
5 ON | OFF | ON | OFF
6 OFF | ON [ ON | OFF
7 ON | ON | ON | OFF
8 OFF | OFF | OFF | ON
9 ON | OFF | OFF | ON
10 OFF | ON | OFF | ON
11 ON | ON | OFF | ON
12 OFF | OFF | ON | ON
13 ON | OFF | ON | ON
14 OFF | ON | ON | ON
15 ON | ON | ON | ON
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MEMO
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External Communication Control

This chapter explains control method of system by
RS-232C/USB/Ethernet communication.

5-1 Communication Control by RS-232C:---- 5-2

5:1-1 SPECIfICAtIONS «+rreeeeeeesssssssssssssssiseessnssnas 5-2
5-1-2 Type and Format of Commands -++-5-5
5-1-3 COMMANd LiSt +seseesreereeremsemsnrinsinsienines 5-14

5-2 USB Communication Control e 5-24
5-3 Ethernet Communication Control - 5-26
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5-1 Communication Control by RS-232C

5-1-1 Specifications

m Communication Specifications

The specifications related to communication are listed in the table below. The
configurations can be changed to the requirements of external host device.

Iltem Settings Default
Communication speed 9,600/19,200/38,400/115,200 bps 115,200 bps
Communication system Full-duplex -
Synchronization system Asynchronous -
Transmission code ASCII -
Data length 7 bit/8 bit 8 bit
Parity check Even/Odd/None None
Stop bit length 1 bit -

End code CR(0DH) -
BCC Yes™ -

*1 To omit BCC calculation, enter “**” (2AH, 2AH) to BCC.

m Pin Arrangement

The system uses a D-SUB male connector

7 N
\ J

with 9 pins.
Pin| Signal Signal direction .
No.| name |micz Host Description
1 |CD(DCD) Not used -
2 |RD(RxD)| IN < OUT Received data signal
X Usually connected to SD(TXD) of external device.
Transmitted data signal
3 |SD(TxD) |OUT IN Usually connected to RD(RXD) of external device.
4 |ER(DTR) Not used -
Signal ground
5 |SG(SG) <+—Connected—> Usually connected to SG(SG) of external device.
6 |DR(DSR) Not used -
7 |RS(RTS) Not used -
8 [CS(CTS) Not used -
9 |CI(RD Not used -
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m Connecting Example with External Device

e Configuration

e Connection

HL-C2 and external host device should be connected as below.

HL-C2 External host device
Pin No. Signal Pin No. Signal
1 CD 1 CD
3 SD 3 SD
4 ER 4 ER
5 SG 5 SG
6 DR 6 DR
7 RS 7 RS
8 CS 8 CS
9 CI 9 RI
Cover Shield Cover Shield
@©CHECK

Signals other than RD, SD, SG and Shield should be kept unused. Do not
connect with HL-C2.
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m Communication Procedures

e Configure communication specifications
1. Configure communication specifications of HL-C2

The communication specifications of RS-232C on HL-C2 are listed in the

table in “5-1-1 Communication Specifications”. Set them according to
situations.

2. Configure communication specifications of host device

Read the manuals related to the communication specification of external host
device before setting them. Change the specifications so they will be the
same as the settings of HL-C2, or set the specifications on HL-C2 according
to the settings on the external host device.

m Change of Communication Conditions

After changing the settings of communication conditions on baud rate, data
length or parity check, make sure to save the new setting values and then
restart the controller to reflect them.
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5-1-2 Type and Format of Commands

m Data Transmission/Reception

e Data transmission/reception

This section explains how to set or change various parameters or to confirm
or read measurement values by sending a command from the external host
device to HL-C2.

(1)Normal sequence to read setting data

The figure below shows the data transmitting/receiving sequence in case the
request communication data instructing setting data read (in this case the head
character of the command on the request communication data is “R”), which
is transmitted from the external host device to HL-C2, is normal.

HL-C2 External host device
R < Request communication data (setting data read) | S
S | [ Read response communication data > R

(2) Nomal sequence to transmit/receive data on data setting or operation instruction

The figure below shows the data transmitting/receiving sequence in case the

request communication data related to data setting or operation instruction (in
case the head character of the command on the request communication data is
“W?”), which is transmitted from the external host device to HL-C2, is normal.

HL-C2 External host device

R <Request communication data (data settings or operation instruction) | S

S | [ Normal response communication data > R

(3)Abnormal sequence to transmit/receive data

The figure below shows the data transmitting/receiving sequence in case the
request communication data transmitted from the external host device to
HL-C2, is abnormal such as data range error or garbled characters.

HL-C2 External host device

R <?equest communication data (data setiings, operation instruction, setiing data read) | S

S [ Abnormal response communication data > R
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e Error code

C'\?ge Code type Description
01 [Format error The first four characters are not E@
02 [Command error The command is undefined.
03 |Command code The forth character from the head is neither |E| nor
error
04 |Code error The code is other than that specified per the command.
05 |Data error The data length does not correspond to the command.
07 |Setting error The setting for the command is out of the range.
08 [BCC error BCC check was not conformable.
10 |Control flow error |- Memory Change command was received while
“Terminal” was selected on “Priority Setting of
Memory Change”.
- Timing input was turned to OFF by a command while
the timing input terminal is ON.
- Timing input was turned to ON by a command while
the timing input terminal is OFF.
11 [Communication - A parity error occurred during data reception.
error - A framing error occurred during data reception.
- An overrun error occurred during data reception.
20 |Execution error Calibration or analog scaling is inexecutable.
21 |Buffering Setting of buffering was to be changed without stopping
condition error 1  |buffering operation.
22 |Buffering Buffering operation was to be initiated with inadequate
condition error 2 |buffering setting.
23 |Buffering - Data was read while buffering operation is “Start”.
condition error 3 |- Data was read while the status is other than
“Accumulation Completed” status.
- Data other than the read result of first data point to the
final one was specified to be read.
@©CHECK

« If an abnormal response is received, check if the transmitted data has errors.

Correct them if it does.

In case an error occurs on the system even the data

has no errors, a temporary abnormal status due to noise or system

abnormality on the controller or external host device may occur.

Check

them by restoring the power
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m Command Classification

e Communication data format

The figure below shows the basic format of request communication data and
response communication data.

Head < — End
L - D - DT Jer]
Header Command Code Data Subdata BCC
4characters 3 characters 1 character variable length variable length 2 characters
Delimiter

1 character

The specifications of respective sections are explained in the table below.

@ CHECK

For ASCII and alphabetical characters, only capital characters can be used.

Section Description
This section indicates the type of communication data.
Header %||EJ[E[|#] : Request communication data
%||E[[E[$ | : Normal response communication data
%|EJLE] ! | : Abnormal response communication data

This section specifies the command. 3-character command is
specified to instruct operation to HL-C2.

Command R|[* || * | : Read request (response) communication data

W/ * || * | : Data setting request (response)

=>» Refer to “5-3 Command List” for types of commands.

This section indicates the identification code. It specifies the
function classification and sensor head for the command.

[0] : System : Head B : OUT2
Code : Head A : OUTI1 : Common
The selectable code varies depending on the command.
-> Refer to “HL-C2 Series USER’S MANUAL RS-232C
Communication Control” for the details.

Data This section is used only to read buffering data.

This section stores setting values and measurement values.
Subdata This section is omitted in read request communication data

command (IE"Z“E) and write command (E“E ).

This is the block check code.

The exclusive OR is executed from the header to final
characters of communication data and 8-bit data is converted
to 2-character ASCII code.

BCC)can be omitted at transmission by storing [ ][+ (2AH,
2AH) .

In this case, the BCC in the response data is [*|*] (2AH,
2AH), too.

This code is used to identify the end of communication data
Delimiter (delimiter).
It is fixed to (ODH).

BCC
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m Request Communication Data Format

This section explains the 6 format patterns of request communication data

transmitted from the external host device to HL-C2.
e Read request

The figures below show the format for read request.

There are two types of pattern, depending on whether data section is included

or not. The request communication data does not contain subdata section.

(Basic format: data section is not included)

Read request of setting data

AEEAEREREEEER
| | T LBce

Header Command Code: 0to 5

{Special format: data section is included (buffering))

Normal read of buffering data

AHEANENEEEEEEEEEEE NN

Head point: 00001 to 99999

| | I_ L—Bcc
Header Command End point: 00001 to 99999
C

ode: 3 or 4

@Data setting request

The figures below show the format for data setting request.
The response communication data does not contain subdata section.

e ) Code setting command

|%||E||E||#||W|| HEN HEEE

| L_Bcc
Header C°mma“d Subdata 00000 to 99999
c

ode: 0to 5

'Y Value setting command 1

AHEANUEEEEEEEEEEREEE NN

| I
Header Command T L
Code: 0to 5 Subdata: 1-character symbol + 3-character

L—Bcc

integral part (no zero suppress) +
decimal point + 6-character decimal part
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Value setting command 2

AHOANUEEEEEEEEEEEE NN

l | L
Header Command T \\ BCC
Code: 0to 5 Subdata: 1-character symbol + 10-character

numerical values (no zero suppress)

Normal write of buffering data

Code: 0—‘ ’fHead point:: 00001 to 99999

Heeider Command |—End point: 00001 to 99999

AHEENUEEEEEEEEEEREERAn

Ll2]l. 345 llef7]l8fi=lof1]2] . [3]4]5]e]7]s]

L L= lofl1 2] 13 ][4][s5][6][7]8] [ Jcr]
L L—Bcc
Subdata: Repeat of “1-character symbol + 3-character integral part

(no zero suppress) + decimal point + 6-character decimal
part”

m Response Communication Data Format

This section explains the 10 format patterns of response communication data
transmitted from HL-C2 to the external host device.

e Read response

Read request of setting data

[llEEsIRIC L L L 1L 1L I I lerl
| | | LBcc
Header Command Subdata: 00000 to 99999

Format 2: Value read 1

[eEJEsIRIL [ J=lof1]2] . |[3l[4][s][e]z)l8] ] [cr]
Hee!der Comlmand L —Bce
Subdata: 1-character symbol + 3-digit integral part

(no zero suppress) + decimal point +
6-digit decimal part

Format 3: Value read 2

[eEJEsIRIL [ J[=]o]l1]2]3]4][s]e][7]8][o] ] [crl
Hee!der Comlmand L —BcC
Subdata: 1-character symbol + 10-digit numerical

values (no zero suppress)
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Special format 1:2 Output measurement value

Header Command |—OUT1 measurement value

el ElEls IR I fi=lofl1]2]. J[3]4]s]el7]8]=]
LoJ1]{2][. [3]l4]lslef7l8] Il Jcr|

|—OUT2 measurement value |—BCC

Special format 2:2 Output check

Hea}der Comlmand
[ ELEls [RIL [ l(=]o]l1]2]. [[3]4][s]e]7]s]m]]
@l@iEN©=of1]2]. |[3]4]5 678 ]@])@)col)
(12)|:||:| |—OUT2 measurement value
|:BCC

The measurement value consists of 1-character symbol, 3-digit integral
part (no zero suppress), decimal point and 6-digit decimal part.
The following outputs are stored in (1) to (12) (OFF: [0] / ON: [1]).

|—OUT1 measurement value

No. Output No. Output
(1) Strobe (7) Strobe
(2) = [HI (8) = [HI

23 @B

3 5&|Go 9 £&|Go
® lour |25 ®) |5um <3

(4) 27 |LO (10) 27 |LO
(5) Reserve (11) Reserve
(6) Alarm (12) Alarm

@© CHECK

Response to (5) and (11) above are unfixed (either [0] or [1]).

Special format 4: Normal read of buffering data

Heellder Comlmand
[ EEN s IRIL L J=lofl1 2] [3][4]5][e]7]8]=]o]1]
(2]l 3[4 [s]le 78 ][-]- [-|=]ol1]2] . [3]4]s]e]7]
I:":' I_Subdata: Repeat of “1-character symbol + 3-digit
__‘:BCC integral part (no zero suppress) + decimal

point + 6-digit decimal part”
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Special format 5: Read of differential data in buffering data

Heellder Command

|
Lellefells[rlciBf+Jof 1] Jafafsfef7]ef+[r]2]3]-]

L2f 2] sl +[7]le][+N2]sf-Nsofl+af+[7]8] I v

L—Bcc

|—Difference data

The data of specified head point is stored with the head data format shown
below. For the data of second point and subsequent points, the differential
by the previous data (the data based on the 6 places of decimals) is responded.

Head data format
1-character symbol + 3-digit integral part (no zero suppress)

+ decimal point + 6-digit decimal part

(Example using the reply command shown above)
+12.345678, +12.345801, +12.345576, +12.345652,. .., +12.345599, +12.34554, +12.345543, +12.345621

1 1 1 1 1 1
(+123) (-225) (+76) (-59) (+3) (+78)
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Special format 7: Exclusive output format for RS232C output mode

For RS232C output type OUT1 or OUT2
[% ] EJEl[s[£]of1]2]3]4]s][6]7]l8] | Jcrl

T l
Header 3-digit integral part |—Ei—digit decimal part |—BCC
Measurement value of OUT1 or OUT2

For RS232C output type OUT1&0UT2

Header

[l el Els]=]o]l1]2]3]4]s]e]l7]8]=]lo]l1]2]3]4]5]

| 6 " 7 " 8 " " ”CRl OU'II'1 measurement value OUT% measurement value

I—BCC
The measurement value consists of 1-character symbol, 3-digit integral
part (no zero suppress), and 6-digit decimal part.

e Normal response

. The normal response communication data for data setting

request is common in all formats.

lellENEfs Iwll I I Jicrl
I I I

Header Command BCC

e Abnormal response

The abnormal response communication data is common in all
formats.

lellENE LI L L R
I I I

Header Error Code BCC

5-12



Chapter 5 External Communication Control

m BCC

BCC is the code for horizontal parity check to improve the reliability of
communication data. The exclusive logical sum from the header ([%]) to the
final character of communication data is calculated and resultant 8-bit data is
converted to 2-character ASCII code. The controller checks whether the
exclusive logical sum of received message (from the header to the final
character of communication data) is consistent with the value transmitted by
the personal computer. The difference in BCC between at transmission and
at receipt indicates that an error occurred in the message during
communication. To omit BCC calculation, enter (2AH, 2AH) to
BCC. In this case, the BCC in the response data is (2AH, 2AH), too.

@ CHECK
For Special format 7 of FORMAT 8: As for the exclusive output format for
RS232C output mode, the controller always delivers the measurement value

attaching the BCC calculation result.

BCC creation example

AHERRNEBRER

2-character BCC

Header m H25—

[E] Ha5
H45
[#] H23

— Exclusive logical sum (XOR) of
[R] H52

received message is calculated.
H4D

[D] Ha4

End character of H33— BCC(H)BCC(L)

communication

ot ~ HeE. ASCII @

(H36) (H45)
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5-1-3 Command List

Refer to “HL-C2 Series USER’S MANUAL RS-232C Communication Control”
for the details of respective commands.

Iltem Command | Code | Subdata™ Setting value
Installation 00000 Diffuse reflection
12
Mode RMM WM 00001 Specular reflection

00000 Auto

00001 0.04%

00002 0.05%

00003 0.06%

00004 0.08%

00005 0.11%

00006 0.14%

00007 0.18%

00008 0.24%

00009 0.31%

00010 0.40%

00011 0.53%

00012 0.68%

00013 0.89%

00014 1.16%

Emission 00015 1.50%

Adjustment RFB|WFB| 172 00016 1.95%

Head

00017 2.54%

00018 3.30%

00019 4.29%

00020 5.58%

00021 7.25%

00022 9.43%

00023 12.3%

00024 15.9%

00025 20.7%

00026 26.9%

00027 35.0%

00028 45.5%

00029 59.2%

00030 76.9%

00031 100%

Emission a | REA |WEA - 00001 to 00512
Adjustment 172
Area b | REB |[WEB - 00001 to 00512

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Iltem Command | Code Subdata™ Setting value
L 00000 None
gg‘fjﬁon RFC|WFC| 12 00001 |Execute
00002 Searching
Alarm 00000: OFF
RHC |WHC| 1/2 - to

Delay Times 65535: Hold Previous Normal Value

00000 Diffuse [Standard]
00001 Specular [Standard]
00002 Metal 1

Measurement 00003 Metal 2
RSM|WSM| 1/2
Mode 00004 Penetration
00005 Glass
Glass
00006 Pattern
Meas Surf 00000 Near
Ref RBF | WBF | 1/2 00001 Far
M@as Point a | RPA | WPA 1/2 - 00003 to 00510
uring
S |Range|Point b| RPB | WPB | 172 - 00003 to 00510
£ g/{alibration A |RCA|WCA| 112 - -950.000000 to +950.000000 [mm]
eas.
Value B |RCB | WCB 1/2 - -950.000000 to +950.000000 [mm]
galibrattion a |[RHA|WHA| 172 - -950.000000 to +950.000000 [mm]
orrect.
Value b |RHB | WHB 1/2 - -950.000000 to +950.000000 [mm]
00000 None
Calibration - |WCE| 172 00001 Execute
00002 Cancel
Laser 00000 Laser ON
Control RLIRIWLR | 172 00001 Laser OFF
Read Received
Light Intensity RID - 1/2 - 00000 to 01023
Peak Recognition | oy [ WTH | 1/2 - 00100 to 00400
Sensitivity
00000 OFF

00001 7 point

00002 15 point

00003 31 point

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.

Median Filter | RMF | WMF | 1/2
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Item Command | Code Subdata™ Setting value

00000 A
00001 B
00002 -A
00003 -B
00004 A+B
00005 -(A+B)
00006 A-B

Output 00007  |B-A

Solantion ROS [WOS| 3/4 00008 (AT [TH]

00009  [[B][Tr]

00010  |[-A][Tr]

00011  |[-B][Tr]

00012 |A1+BI [Tr]

00013  |-A1+BI1 [Tr]

00014  |A1-BI [Tr]

00015  [B1-Al[Tr]

00000 1st Surface

00001 2nd Surface

00002 3rd Surface

ouT

00003 4th Surface

00004 Up Lmt Surf

00005 1st-2nd Surf

00006 1st-3rd Surf

Transparent | gy \N| - 3/4 00007  |1st-4th Surf

Object
00008 1st-Up Surf
00009 2nd-3rd Surf
00010 2nd-4th Surf
00011 2nd-Up Surf
00012 3rd-4th Surf
00013 3rd-Up Surf
00014 4th-Up Surf
Refractive 00000 OFF
Iéfliﬁlation RGK|WGK) 34 00001 ON
Refractive +000.500000
Index RGR|WGR| 3/4 - to
+002.000000
Zero Set RzS |Wzs| 3/4 00000 |OFF
00001 ON

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code Subdata’ Setting value
Timing RTI [wTi | 374 gggg? 8; F
00000 FF
Reset RRS |WRS| 3/4 00001 gN
00000 FF
Hold RHD [WHD| 3/4 00001 gN

00000 Normal
1f;{nalysis RHM lwHM! 374 00001 Peak

ode 00002 |Bottom
00003 Peak to Peak
00000 Moving Average
Filter Operation| RFL | WFL | 3/4 00001 Low-pass Filter
00002 High-pass Filter
00000 1 time
00001 2 times
00002 4 times
00003 8 times
00004 16 times
00005 32 times
00006 64 times
00007 128 times
Average Times | RAV WAV | 3/4 00008 256 times
00009 512 times
00010 1024 times
00011 2048 times
00012 4096 times
00013 8192 times
00014 16384 times
00015 32768 times
00016 65536 times

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.

ouT
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Item Command | Code Subdata™ Setting value
00000  |1[Hz]
00001 2[Hz]
00002 4[Hz]
00003 10[Hz]
00004  |20[Hz]
g;letgggncy RCO | WCO | 3/4 00005 |40[Hz]
00006 100[Hz]
00007 200[Hz]
00008 400[Hz]
00009 1000[Hz]
00010 2000[Hz]
882311%?;” RMK |WMK | 3/4 - +000.100000 to +009.999999
Offset RML WML | 3/4 - -950.000000 to +950.000000 [mm]
Judgment
Output Upper | RHL | WHL | 3/4 - -950.000000 to +950.000000 [mm]
Limit Value
Judgment
Output Lower | RLL | WLL | 3/4 - -950.000000 to +950.000000 [mm]
Limit Value
Judgment
Si‘;rtg;‘wpper REH |WEH | 3/4 - +000.000000 to 950.000000 [mm]
l5Hysteresis
oJudgment
Output Lower | ge) |\ WeL | 3/4 ; +000.000000 to 950.000000 [mm]
Hysteresis
Analog A|RAH |WAH | 3/4 - -950.000000 to +950.000000 [mm]
Scaling
Measureme |B | RAL | WAL | 3/4 - -950.000000 to +950.000000 [mm]
nt Value
Analog a|RVH|WVH| 3/4 - +010.000000[ V]
Scaling Vol.[b | RVL | WVL | 3/4 - +010.000000[ V]
00000 None
Analog Scaling | - |WAS | 3/4 00001 Execute
00002 Cancel
Analog Output 00000 Hold Previous Value
at Alarm RAA | WAA | 3/4 00001 Fixed Value
Fixed Value RFM |WFM | 3/4 - +010.800000 [V]
pnalog OP 2 | RDA [WDA | 374 ) £010.800000 [V]
Digital Output 00000 Hold Previous Value
at Alarm RAD | WAD | 3/4 00001 Fixed Value
Alarm Output 00000 OFF
Delay RAC |WAC | 3/4 00001 ON

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code | Subdata™ Setting value
00000 6 Decimal Places
00001 5 Decimal Places
Digit Number of 00002 4 Decimal Places

3/4
Measurement Value | RKT | WKT 00003 3 Decimal Places
00004 2 Decimal Places

00005 1 Decimal Places

Measurement Value RMD

Read - 3/4 - -999.999999 to +999.999999 [mm]

00000 Alarm OFF
00001 Measurement Alarm

5 Alarm Output Read |[ROA| - 3/4 00005 Sensor head A unconnected
© 00006 Connection head unadapted
00007 Head connection check error
00000 Strobe OFF
Strobe Output Read |ROB | - 3/4
00001 Strobe ON
00000 Judgment Output HI OFF
Judgment Output HI RHI | - 3/4 gl p
Read 00001 Judgment Output HI ON
Judgment Output GO rcol - 3/ 00000 Judgment Output GO OFF
Read 00001 Judgment Output GO ON
Judgment Output LO rLO| - 3/ 00000 Judgment Output LO OFF
Read 00001 Judgment Output LO ON
00000 10 [ps]
00001 20 [ps]
00002 40 [ps]
. 00003 100 [us]
Sampling Cycle |RSP |WSP| 5
00004 200 [us]
s 00005 400 [ps]
£ 00006 |1000 [ps]
3 00007  [2000 [ps]
i 00000 Independent
Terminal Input RIM | Wim 5 p
Control 00001 All
Chattering 00000 OFF
Prevention for RIC | WIC 5 00001 ONI1
Terminal Input 00002 ON2

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code | Subdata™ Setting value
00000 OFF
Tud o 00001 2ms
udgment Output
Off Delay ROF |WOF| 5 00002 10ms
00003 100ms
00004 Hold
Interference 00000 OFF
Prevention RXT | WXT 5 00001 ON
2 Outputs
Measurement Value| RMA | - 5 - -999.999999 to +999.999999 [mm]
Read
c
g One Time Read
IS Output 1: Measurement value
8 Strobe Output
Judgment HI Output
Judgment GO Output
Judgment LO Output
Reserve Output
All Outputs Read [RMB| - 5 - Alarm Output
Output 2: Measurement value
Strobe Output
Judgment HI Output
Judgment GO Output
Judgment LO Output
Reserve Output
Alarm Output
) 00000 None
ggg;m Setting - |(woC| o 00001 Copy Output 1 to Output 2.
00002 Copy Output 2 to Output 1.
Priority Setting of 00000 Command
RYU (WYU| O
Memory Change 00001 Terminal
00000
Memory Change [RMC |WMC| 0 to Memory No.
00015
g 00000
+|Copy Source No. - |WSF 0 to Memory No.
> 00015
(%))
00000
Copy Destination - | WDF 0 to Memory No.
00015
00000 N
Memory Copy - |WCF| 0 one
00001 Execute
00000 None
Initialization - | WIN 0 00001 Initialize Selected Memory
00002 Initialize All Memory

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code Subdata™ Setting value
S wwrl o 00000 None
ave ) 00001 |Save All Memory
00000 9600[bps]
RS-232C 00001 19200[bps]
RSA [WSA| 0
Baud Rate 00002 38400[bps]
00003 115200[bps]
RS-232C 00000 7-bit
RSB | WSB 0
Data Length 00001 8-bit
RS.232C 00000 Even
Parity Check | RoC |WSC| 0 gggg; gdd
one
00000 Handshake
gi;ﬁif&o i RSD |wsD| o 00001 |Timing
00002 Continuous
00000 OUT1&OUT2
gi;ﬁif%ype RSE |WSE| o0 00001 |OUTI only
00002 OUT2 only
Bis;;lanypdate gggg? ];?Std 1
yele o andar
|Measurement RKS | WKS 0 00002 Slow
2| Value 00003  |Very Slow
>
@ |Change Indication 00000 mm Unit
) 0
Unit RUT |WuUT 00001 pm Unit
00000 OUT1 Display
00001 OUT1 Operation
00002 OUT?2 Display
00003 OUT2 Operation
00004 OUT1&2 Display
00005 Waveform(A)
00006 Waveform(B)
Console 00007 Top
RKG |WKG| 0
Start-up Screen 00008 Setting
00009 Head A Menu
00010 Head B Menu
00011 OUT1 Menu
00012 OUT2 Menu
00013 Common Menu
00014 System Menu
00015 Measurement Value Menu
Console 00000 OFF
Panel Lock RPL | WPL 0 00001 ON

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code Subdata™ Setting value
00000 OFF
Self-stop RSS |WSS 0 00001 ON
00000 Continuous
Buffering 00001 Trigger
Mode RBD |WBD > 00002 Timing
00003 Sample Trigger
) 00000 OUTI & 2
Buffering RTT |WTT| 5 00001 OUT1
Type
00002 ouUT2
00000 1
00001 1/2
00002 1/4
00003 1/8
00004 1/16
00005 1/32
00006 1/64
Bufferin, 00007 1/128
Rate ¢ RBR | WBR > 00008 1/256
00009 1/512
00010 1/1024
2 00011 1/2048
0 00012 1/4096
32 00013 1/8192
00014 1/16384
00015 1/32768
Accumulated RBC | WBC 5 - 1 to Max. Accumulated Amount
Amount
00000 At timing input ON
00001 At HI
00002 AtLO
. 00003 At HI or LO
Trigger RTR |WTR| 3/4 00004 |When HI turns to GO
Conditions
00005 When LO turns to GO
00006 When HI or LO to GO
00007 At an alarm occurred
00008 At an alarm released
Trigger Delay | RTL | WTL 5 - +0000000000 to +0100000000
Trigger Point | RTP | WTP 5 - 1 to Accumulated amount
Sample Trigger
Accumulation | RSR | WSR 5 - 1 to Accumulated amount
Amount
Bufferin 00000 Stop
Operatioi RBS |WBS 0 00001 Start

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Iltem Command | Code Subdata™ Setting value
00000 Non-buffering
Status 00001 Wait for Trigger
Readout RTS ) 3/4 00002 Accumulating
00003 Accumulation Completed
Flr}al data RLD | - 3/4 - Read One Time
point
o 5-character head point +
S-characterend point
'% ?\?ta Relad RLA | - 3/4 - Data point within the range from
= (Normal) the head data point to the end data
@ point is specified.
S-character head point +
S-characterend point
DRatavl;ead RLB - 3/4 - Data point within the range from
(Rapid) the head data point to the end data
point is specified.
Trigger
Counter RLE - 3/4 - 0 to end data point
Readout

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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5-2

USB Communication Control

HL-C2 can be controlled through the external host device (personal

computer) through USB interface by using the API function. =¥ Refer to
“HL-C2 Series USER’S MANUAL USB Communication Control” in “our
web site: https://industry.panasonic.com/” (PDF data) for the details.

USB driver

USB driver should be installed to the external control device (personal
computer) in order to control HL-C2 by external control device (personal
computer).

You can download the USB driver from our Website.

=» Refer to “1-2 Installation of USB Driver” in “HL-C2 Series USER’ S
MANUAL USB Communication Control” for the installing method of USB
driver.

API file

API (Application Program Interface) is provided to easily control HL-C2 by
the external control device. API is provided in DLL format.

Please feel free to ask our salesman how to obtain a DLL file.

Please contact the vendor of development environment for the use of DLL.
Refer to “Chapter 2 API Function Specification” in “HL-C2 Series
USER’S MANUAL USB Communication Control” for the use of APL
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Chapter 5 External Communication Control

m Operating Environment

The following operating environments are required to use HL-C2.

Operating environment

Microsoft Windows® 7 Professional 32bit/64bit
0s Microsoft Windows® 8.1 Pro 32bit/64bit

Microsoft Windows® 10 Professional 32bit/64bit

(Japanese, English, Chinese, Korean)

CPU 1GHz or more processor’!
Memory 2GB or more"!
USB Port USB 2.0 Full Speed (USB 1.1 compatible) compliant

*1 It depends on the operation environment of OS.

m Change RS-232C Communication Conditions

After changing the settings of communication conditions on baud rate, data
length or parity check by API, make sure to save the new setting values and
then restart the controller to reflect them.

m Sample program

Sample program for USB control, which was created using API, is provided.
We offer Sample program, which are for Visual Basic and Visual C++.
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5-3 Ethernet Communication Control

The HL-C21C makes it possible to read a variety of settings and measured
values over Ethernet communication.=» Refer to “HL-C2 Series USER’ S
MANUAL Ethernet Communication Control” in “our web site:
https://industry.panasonic.com/” (PDF data) for the details.

m Specifications of Ethernet Block

Interface RJ45
Baud rate 10BASE-T / 100BASE-TX
Transmission Transmission Baseband
e method
specifications
Max. segment
length 100m

MEWTOCOL (Master)

1QSS-supporting MC protocol

communication (Sensor slave node)

MC protocol (Master)

Support tool Configurator WD (Ver. 1.62 or later)

*MEWTOCOL: Supports MEWTOCOL-COM communication.

*1QSS supporting: An iQ Sensor solution of Mitsubishi Electric Corp.

*MC protocol: Used to write data from the HL-C21C to memories of PLCs
manufactured by Mitsubishi Electric Corp. This protocol supports
QnA-compatible 3E frame commands.

Support command

N _ Response
N p

Command \4 Support tool: Configurator WD
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Chapter 6 Maintenance and Inspection

6-1 Maintenance

m Maintenance Instructions

- Before cleaning the unit, be sure to turn off the power and stop laser
emission.

- Molded resin is used in some parts of the unit. Do not use organic solvents
such as thinner or benzene to wipe dirt on it.

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

(1) Cleaning of light emitter/receiver on the front surface of sensor head

- Measurement error may occur if oil, fingerprints, or other substances that
refract light exists on the light emitting or receiving surface at the sensor
head. Inspect the surfaces regularly and always keep them clean.

- To remove large particles of dust, blow them away using a camera lens
blower.

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

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

(2) Cleaning of other components

- To remove dirt on the controller or compact programmable display, lightly
wipe it away with clean, soft cloth.

6-2 Inspection

Inspect the sensor unit regularly to ensure performance and to use it under
optimum conditions.

m Major Inspection Items

- Check that I/O terminal connections are not loose or disconnected.

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

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

- Check that the ambient temperature during use is within the specification
(sensor head: 0 to +45°C, controller: 0 to +50°C)

- Check that ambient humidity during use is within the range of 35 to 85%RH.
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Troubleshooting

This chapter explains corrective actions against abnormal state.
Read this chapter if failures are suspected.
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Chapter 7 Troubleshooting

7-1 Corrective Actions

In case an error or trouble occurs during use of the system or a system failure
is suspected, read this chapter carefully first and carry out the corresponding
corrective actions.

( Trouble type ,‘ ~

Troubles in the settings of controller
Troubles in communication control
Troubles in measurement method or display of measurement value

Troubles in LED indication of alarms and errors

Troubles in external terminal 1/0
LASER] Troubles in laser emission

\

@ CHECK

- Referto <» “4-1 Data Flow”, too for the problems related to measurement data

processing.

- Referto < “4-4-1 Alarm Setting and Outputs”, too for the problems related

to alarms.

- Referto =¥ “4-4-2 When Output Data become Unfixed”, too for the details
of conditions where measurement value is unfixed.

- Referto <» “4-4-3 Memory Save and Terminal Setting”, too for the
problems related to storing memory and terminal settings.

Type Problem Cause Corrective action s
page
- The display on the Connecting cable is Check the connection
compact programmable | not connected 1-2
- between controller and cable.
display does not change. | properly.
 The touch key on the Connecting cable is | Check the wiring between
compact programmable disconnected controller and cable 114
display does not operate. 50 ) ontro :
SET ||+ ERFF is displayed at the Power is not Check the connection of
upper right of the compact supplied to the controller and external power | 1-15
programmable display screen. | controller. 24V DC.
- Sensor head indicator
does not light up. Controller operation | Turn on the power of 36
* The controller does not | j5 stopped. controller again.
operate.
It takes too long until the | Usually about 25 to .
SET ]| controller starts or laser |30 seconds are Xflelrt f(;rwt(;_ienconds or more 3-6
is emitted. required. p '
Update cycle of Update cycle of Set the Display Update Cycle
SET ]| measurement value is too | measurement valueis | of Measurement Value 4-56
late. not set correctly. properly.
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Type Problem Cause Corrective action s
page
Laser Control setting is | Save the setting of Laser 4-16
saved with OFF. Control with ON. 4-65
Laser control terminal is | Open the laser control )
short-circuited. terminal (LSRA or LSRB).
Remote interlock is Short circuit the remote 23
. open. interlock.
Laser beam is not
LASER : -
emitted. IL terminal and Check the wirines of terminal 1-16
LSRA/LSRB terminal is wirings ermi
. block. 2-2
disconnected.
The export cpntrolled Connect the export
sensor head is connected
uncontrolled sensor head to the 24
to the export
export uncontrolled controller.
uncontrolled controller.
Calibration is not set Set Calibration correctly. 4-17
correctly.
There is a The measurement object is | Stop fluctuation or vibration of 1-10
difference fluctuating or vibrating. measurement object.
b@tween actual The measurement object is | Place the measurement object as
distance to the . - . 1-13
MEAS tilted. perpendicularly as possible.
measurement
object and Received light waveform is AdjusF the r.ecelved. hght
measurement . . intensity using Emission 4-10
saturated or insufficient. .
value. Adjustment.
The refractive index is not Adjust the reflectance using 404
correct. Refractive Index Calculation.
Install the head correctly.
Sensor head is not Note that an installation
installed correctl method is different between 1-13
v specular reflection and diffuse
Measurement reflection.
MEAS fﬁﬁgztls partially Installation mode is Set the correct installation
put. wron mode (Specular Reflection or 4-7
g Diffuse Reflection).
Is the measuring range | Set the measuring range 416
set appropriately? appropriately.
Measurement object is Check the measurement range
out of the measurement 8-22
of sensor head used.
range.
Correct
MEAS measurement Operat_lon cocfficient or Set Operation coefficient or 4-36
value is not offset is not set
. offset correctly. 4-37
displayed. correctly.
Light emitter/receiver is | Remove the dirt on the light 9
dirt. emitter/receiver. 1-7
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Type Problem Cause Corrective action s
page
Moving Average is | Increase the number of Moving
4-34
small. Average.
Set the Measurement Mode
Measurement mode | according to applications or 48
is not set correctly. measurement object. Select the
optimum mode.
MEAS| vMaTSZler\f:rlent Light emitter/receiver | Remove the dirt on the light 9
Y. is dirt. emitter/receiver on the sensor head. | 1-7
Mounting direction of | Check the mounting direction
. 1-10
sensor head is wrong. | of sensor head.
Sensor head or Check the installation of sensor
measurement object | head and position of 1-10
is tilted. measurement object.
. Check the cable connection
R8232C cable is between RS232C cable and 52
disconnected.
connector.
Use the proper RS232C cable
RS232 cable type is | type, straight type or cross 5-3
improper. type, depending on the settings 1-2
RS-232C of personal computer.
communication The setting of baud Check the settings of personal
control can not be | rate or communication | computer currently connected 50
COM| |done. specification is and set the correct RS232C
An error is improper. communication specifications.
transmitted in Incorrect data format | Refer to the error codes and
RS-232C. . . 5-6
or command is send the data with correct 58
transmitted. format and command.
Several commands are
sent continuously Send the next command after the
without waiting controller transmits the response to | 5-5
receiving responses the previous command.
from the controller.
USB cable is Connect the USB cable
. 1-2
disconnected. securely.
. Use the USB2.0 full
i[fmeca:rle type is speed-compliant cable at 8-3
USB propet. USB2.0 interface.
communication L Correctly install the USB
COMI control can not be | USB driver is not driver. Syfou can download the 1-3
done. correctly installed. USB driver from our Website.
The personal computer Use the personal computer
used does not satisfy o R
. satisfying the operating 5-25
the operating .
. environment.
environment.
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Type Problem Cause Corrective action Ref.
page
. The alarm indicator lights up
Head is not connected. when the head is not connected. 12
Move the measurement object so
Beam emitting spot is | beam projection spot come within
out of the measurement | the measurement range to light up | 8-22
range. or blink the RANGE indicator on
the sensor head.
Move the position of beam projection
The reflected beam spot or change the mounting
from the beam emitting | direction of sensor head so the 1-10
spot is blocked. reflected beam should not be
blocked.
- Apply the beam projection spot to
The b(livarélterrﬁllttlﬁg SPOL the top of R portion or adjust the
1s appued to the beam diameter so it comes larger
portion (curved b ino th t 1-10
surface) of the y moving the measuremen
Lo bi object back and forth within the
Alarm indicator measurement object. | oo ot range.
light: d
18118 U ant The reflected beam has
measurement can not | ;. - * < L
be d directionality because | Check the mounting direction of 1-10
¢ done. the surface of object is | sensor head.
. hairline-finished.
MEAS Extraneous light such
LED J |1y case an alarm as sunlight or light Take measures to prevent the
heek th having the same entry of extraneous light, and turn | 4-86
occurs, check the wavelength as that of | the power back on.
alarm code of alarm | the laser is entering.
tput read b, T : -
oRuS _p2u3 ;éa or g SB External noise is Take noise prevention measures, 486
L. entering. and turn the power back on.
communication.
Received light intensity
is insufficient because .
the sampling cycle is Set longer sampling cycle. 4-50
too short.
Received light intensity
is saturated because the .
i e o | St mping xleor | 450
long at specular )
reflection.
Diffuse Reflection is
selected to measure the | Use the sensor head with 1-13
mirrored surface or Specular Reflection installation.
transparent object.
;[;};les(e)?ﬁgg dci(;ntrolled Connect the export uncontrolled
sensor head to the export 24

connected to the export
uncontrolled controller.

uncontrolled controller.
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Type Problem Cause Corrective action REziL
page
Install the head correctly.
Sensor head is not The installation method is 1-13
installed correctly. different between specular
reflection and diffuse reflection.
I - . Set the correct installation mode
Measurement range | Installation mode is (Specular Reflection or Diffuse | 4-7
SET | |indicator on the wrong. Reflection).
LED Te r;lstor h/fjd ioes not Check the setting in Output
1ght up/blnK. Output selection is Selection. The measurement 420
incorrect. range indicator that is not selected
in Output Selection is turned off.
Is the measuring range | Set the measuring range 416
set appropriately? appropriately.
Type Problem Cause Corrective action REEiL
page
Sampling period is
too long and this Set shorter sampling period and
causes excessive reduce the emitted light intensity | 4-50
o . received light (enter a smaller number to 4-10
Alarm indicator lights | jnensity beyond the | “Emission Adjustment”).
MEAS] |up and measurement | adjustable range.
=5 can not be done. -
Measurement range is Sp E]culﬁ;rﬁi}:ctlon Adjust the mounting direction of
limited. rgceirzloe J durine the the sensor head or change the tilt
S of the object so the beam receiver | 1-10
measurement at .
. . should not receive specular
diffuse reflection .
. reflection component.
setting.
Wiring on terminal is | Check the connection to 1-16
disconnected. Terminals from MO to M3. 2-3
Memory No. can not be ~
changed from the sggé?::gﬁq‘f’lrsiori Change the setting of “Priority
terminal. . ty Setting of Memory Change” to| 4-60
Setting of Memory ” A
- Terminal”.
Change”.
Sensor head is Connect the sensor head to HEAD
MEAS] | Others connected to HEAD | A when using only one sensor 1-2
B only. head.
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7-2 Lock

- “Panel Lock” is used for prohibiting the setting change on the compact
programmable display to prevent any setting error occurrence due to
unintentional operation on the compact programmable display.

- Set or release panel lock referring to “Panel Lock” (9 page 4-72).

- When this function is set to “ON”, any operations except for screen display
change and setting off of “Panel Lock” are prohibited. = Save function, however,
can be executed and the “Panel Lock” is valid at the next system start-up by
saving the setting.

7-3 Initialization

- Initialization deletes all settings and returns them to the factory default.

- Refer to “Initialization” (9 page 4-66) to initialize the system.

- After initialization, the default settings are not saved. Save the settings
referring to “Save” (< page 4-68) before turning off the system power in
order to keep them valid after the next power-on.
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Specifications

This chapter describes the specifications of system components
(controller and sensor head).

8_1 Controller SpeCiﬁCatiOnS ............................. 8_2
8-2 Sensor Head Specifications -« 8-8
8_3 ND F"ter SpeCiﬁCatiOnS ............................. 8_36
8-4 OULSIdE DIMENSION:-+-srrereseressrereseseseeens 8-37
8-5 Characteristics 8-49




Chapter 8 Specifications

8-1 Controller Specifications

e RS-232C type

Model No. HL-C2C(E) HL-C2C(E)-P
Supply voltage 24VDC £10% Including ripple 0.5V (P-P)
Current ﬁ\pprox. 500mA at 2 sensor heads connected
consumption pprox. 350mA at 1 sensor head connected

(Approx. 100mA is additionally required when the compact programmable display is connected.)

Sampling cycle

10us, 20us, 40ps, 100ps, 200ps, 400us, 1ms, 2ms

Voltage™

Analog

Voltage output scale: -5 to +5V/F.S (initial value)

Output range during normal status: -10.0 to +10.0V

Output at abnormal status: -10.8V or +10.8V

Resolution: 2mV, Linearity: +0.05% F.S.

Max. 2mA, output impedance 50Q, Response delay time: Approx. 1.5ps/V

output

Current™

Current output scale: 4 to 20mA/F.S (initial value)

Output range during normal status: 2 to 24mA

Output at abnormal status: 1mA or 25mA

Resolution: 3mA, Linearity +0.05% F.S.

Load impedance: 250Qmax., Response delay time: Approx. 10us

Alarm output

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC

(ALARM output to Common(-)) (ALARM output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current: 0.05mA or less Leak current: 0.05mA or less

Output operation

Open when the output is ON (Light intensity is insufficient).

Short circuit protection

Incorporated (Auto-reset)

Judgment output
(HI, GO, LO)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC

(Judgment output to Common(-)) (Judgment output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current: 0.05mA or less Leak current: 0.05mA or less

Output operation

Open when the output is ON (output operates).

Short circuit protection

Incorporated (Auto-reset)

Strobe output

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
(Strobe output to Common(-)) (Strobe output to +V)

Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)

Leak current: 0.05mA or less Leak current: 0.05mA or less

Output operation

Open when the output is ON (data is determined).

Short circuit protection

Incorporated (Auto-reset)
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HL-C2C(E)

HL-C2C(E)-P

Remote interlock
input

Laser emission is delayed when
connected to Common (-).
Laser emission stop at open

Laser emission is delayed when
connected to IL (+).
Laser emission stop at open

Laser control input

Laser emission is stopped when
connected to Common (-).

Laser is emitted immediately after
opened.

Laser emission is stopped when

connected to external power (+).

Laser is emitted immediately after

opened.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Zero set input

Zero set is ON when connected with
Common (-).

Zero set turns to OFF after
continuously connected to Common
(-) for one second.

Zero set is ON when connected with

external power (+).

Zero set turns to OFF after

continuously connected to external

power (+) for one second.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

ON at/during connection to Common

ON at/during connection to external
power (+) (depending on analysis mode)

Timing input (-) (depending on analysis mode) Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)
) Reset is done when connected to
Reset input Reset is done when connected to external power (+).

Common (-).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Memory change input

Memory is specified when connected
to Common (-).

Memory is specified when

connected to external power (+).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

RS-232C interface

Baud rate: 9600, 19200, 38400, 115200bit/s

USB interface

USB 2.0 Full-speed (USB 1.1 compatible) compliant

Connecting sensor head

Maximum 2 sensor heads with connection compatibility

Setting/data display

Compact programmable display

Power Green LED: ON at power on.
§ Egggl?;ar&?ggoﬁ Green LED: ON during or immediately before laser emission of sensor head A.
__cg Egggﬂa%?ggoﬁ Green LED: ON during or immediately before laser emission of sensor head B.
= Alarm 1 Red LED: ON when OUT1 can not be measured due to insufficient amount of light
Alarm 2 Red LED: ON when OUT2 can not be measured due to insufficient amount of light
Protective structure IP30
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between live parts and enclosure or F.G.)

0T H

§§ %?g:mg;%?l AC500V for 1min. (between live parts and enclosure or F.G.)
o5

az Impulse +/— 1000V 1.2/50 ps (between power supply, input/output, and F.G.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 0.75mm,
in X, Y, and Z directions for 30 minutes

Shock resistance

196m/s? in X, Y, and Z directions for 3 times

Ambient temperature

0 to +50°C (No dew condensation or icing allowed) At storage: —20 to +70°C
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Chapter 8 Specifications

HL-C2C(E)

HL-C2C(E)-P

Ambient humidity

35 to 85%RH

Ambient Height

2000m or less

Material

Case: polycarbonate

Weight

Approx. 450g

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations

Measurement conditions are as follows unless otherwise specified; power voltage: 24VDC, ambient
temperature: 20°C, sampling cycle: 40us, average number of samples: 256 times, measurement

center distance, and measurement object: white ceramic.

*1 The linearity is F.S.=20V to digital measurement value. Response delay time is the period after

update of measurement value.

*2 The linearity is F.S.=16mA to digital measurement value. Response delay time is the period

after update of measurement value.
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Chapter 8 Specifications

e Ethernet type

Model No. HL-C21C(E) HL-C21C(E)-P
Supply voltage 24VDC £10% Including ripple 0.5V (P-P)

Approx. 500mA at 2 sensor heads connected
Approx. 350mA at 1 sensor head connected
(Approx. 100mA is additionally required when the compact programmable display is connected.)

Current
consumption

Sampling cycle 10us, 20us, 40ps, 100us, 200us, 400us, 1ms, 2ms

Voltage output scale: -5 to +5V/F.S (initial value)

Output range during normal status: -10.0 to +10.0V

Voltage™ Output at abnormal status: -10.8V or +10.8V

Resolution: 2mV, Linearity: +0.05% F.S.

Analog Max. 2mA, output impedance 50Q, Response delay time: Approx. 1.5ps/V

output Current output scale: 4 to 20mA/F.S (initial value)

Output range during normal status: 2 to 24mA

Current? Output at abnormal status: 1mA or 25mA

Resolution: 3mA, Linearity +0.05% F.S.

Load impedance: 250Qmax., Response delay time: Approx. 10us

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Alarm output (ALARM output to Common(-)) (ALARM output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current: 0.05mA or less Leak current: 0.05mA or less

Output operation Open when the output is ON (Light intensity is insufficient).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC

(Judgment output to Common(-)) (Judgment output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current: 0.05mA or less Leak current: 0.05mA or less

Judgment output
(HI, GO, LO)

Output operation Open when the output is ON(output operates).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Strobe output (Strobe output to Common(-)) (Strobe output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current: 0.05mA or less Leak current: 0.05mA or less

Output operation Open when the output is ON(data is determined).

Short circuit protection Incorporated (Auto-reset)
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Chapter 8 Specifications

HL-C21C(E)

HL-C21C(E)-P

Remote interlock
input

Laser emission is delayed when
connected to Common (-).
Laser emission stop at open

Laser emission is delayed when
connected to IL (+).
Laser emission stop at open

Laser control input

Laser emission is stopped when
connected to Common (-).

Laser is emitted immediately after
opened.

Laser emission is stopped when

connected to external power (+).

Laser is emitted immediately after

opened.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Zero set input

Zero set is ON when connected with
Common (-).

Zero set turns to OFF after
continuously connected to Common
(-) for one second.

Zero set is ON when connected with

external power (+).

Zero set turns to OFF after

continuously connected to external

power (+) for one second.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

ON at/during connection to Common

ON at/during connection to external
power (+) (depending on analysis mode)

Common (-).

Timing input (-) (depending on analysis mode) Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)
) Reset is done when connected to
Reset input Reset is done when connected to | external power (+).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Memory change input

Memory is specified when connected
to Common (-).

Memory is specified when

connected to external power (+).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Ethernet interface

IEEE 802.3u,100BASE-TX/10BASE-T Connector shape: RJ45

USB interface

USB 2.0 Full-speed (USB 1.1 compatible) compliant

Connecting sensor head

Maximum 2 sensor heads with connection compatibility

Setting/data display

Compact programmable display

Power

Green LED: ON at power on.

Sensor head A

Green LED: ON during or immediately before laser emission of sensor head A.

5| Laser radiation

g E:snesls)ll:a%?aat(ijoﬁ Green LED: ON during or immediately before laser emission of sensor head B.

= Alarm 1 Red LED: ON when OUT1 can not be measured due to insufficient amount of light
Alarm 2 Red LED: ON when OUT2 can not be measured due to insufficient amount of light

Protective structure IP30

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between live parts and enclosure or F.G.)

0T :

§§ %?glm:ggsl AC500V for 1min. (between live parts and enclosure or F.G.)
o5

az Impulse +/— 1000V 1.2/50 ps (between power supply, input/output, and F.G.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 0.75mm,
in X, Y, and Z directions for 30 minutes

Shock resistance

196m/s? in X, Y, and Z directions for 3 times

Ambient temperature

0 to +50°C (No dew condensation or icing allowed) At storage: —20 to +70°C
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Chapter 8 Specifications

HL-C21C(E) HL-C21C(E)-P
Ambient humidity 35 to 85%RH
Ambient Height 2000m or less
Material Case: polycarbonate
Weight Approx. 450g
Applicable standards EU Law: EMC Directive/British Legislation: EMC Regulations

Measurement conditions are as follows unless otherwise specified; power voltage: 24VDC, ambient
temperature: 20°C, sampling cycle: 40us, average number of samples: 256 times, measurement
center distance, and measurement object: white ceramic.

*1 The linearity is F.S.=20V to digital measurement value. Response delay time is the period after
update of measurement value.

*2 The linearity is F.S.=16mA to digital measurement value. Response delay time is the period
after update of measurement value.

8-7



E323424
ノート注釈
E323424 : Marked


Chapter 8 Specifications

8-2 Sensor Head Specifications

m Sensor Head Model

The model of HL-C2 sensor head is indicated as shown below.

teeer LITDDIEET]

Measurement center distance:’_
8mm type
01 10mm type
15mm type
03 30mm type
05 50mm type
08 85mm type
11 110mm type
35 350mm type
Laser class or FDA
A Class 1 (JIS/IEC)
B Class 2 (JIS/IEC)
C Class 3R (JIS/IEC)
F FDA-compliant (Class 1 /1I) *
F5 FDA-compliant (Class Illa)
*: FDA is supported by HL-C20500 /
2080 / 235CE-wO.
Export control
None Pertinent
E Non- pertinent (E type)
Spot
None Spot type
-MK Line spot type
-SPo Spot type
-SPoM Line spot type
-W Wide range spot type
-WMK Wide range line spot type

In “8-2 Sensor Head Specifications”, “8-5 Outside Dimension”, and “8-6
Characteristics”, the type of sensor head is classified by the kind of measurement center
distance unless otherwise specified. The model name is therefore partially omitted.
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Chapter 8 Specifications

mCHECK in specifications

Measuring conditions are as follows unless otherwise specified; connection with
controller, power voltage: 24VDC, ambient temperature: 20°C, sampling cycle:
40ps, average number of samples: 256 times, measurement center distance,
measurement object: white ceramic (10mm type is an aluminum vapor deposition
surface reflection mirror), and digital measurement value.
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Chapter 8 Specifications

e 10mm type

Model No. HL-C201A, HL-C201F HL-C201A-MK, HL-C201F-MK
HL-C201AE, HL-C201FE HL-C201AE-MK, HL-C201FE-MK

Measurement method Specular reflection

sontor distance 10mm

Measurement range™ +1mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS)
Max output: 0.1mW, Emission peak wavelenath: 658nm

Beam diameter™

Approx. @20um Approx. 20x700um

Beam receiving element Linear image sensor
Resolution 0.04pm/average times:256, 0.01pym/average times: 4096
(E type™ 0.25um/average times 256)

Linearity +0.02% F.S. (E type™+0.025% F.S.)
Temperature o - o
characteristics 0.01% F.S./°C (E type™0.013% F.S./°C)

5 Laser emission Green LED: ON during laser emission.

,8 Measurement Yellow LED:

E range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

Commercial
Frequency

AC500V for 1min. (between all the terminals and enclosure.)

Dielectric
Withstand

Impulse

+/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c cls 1minute), Resistant amplitude of vibration: 1.5mm,

and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 250g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1

*2
*3

*4

*5

The measurement range is between +0.1 and +1.0mm (in case the sampling cycle is 20us), or
between +0.8 and +1.0mm (in case the sampling cycle is 10us).

FDA-compliant model is classified into Class I Laser Notice No.56, based on FDA PART1040.
The figure shows the value at measurement center distance. It is determined by 1/€?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point may
be higher than at the point due to leak light outside the specified area, and this may affect the
measurement value.

The minimum resolution of 0.25um, linearity of £0.025%F.S. and temperature characteristics of
0.013%F.S./°C can be achieved if the sensor head is connected to the controller that is not
subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.02% F.S. or less depending on the ambient illuminance.

8-11



4050560
ノート注釈
4050560 : Marked

4050560
ノート注釈
4050560 : Marked


Chapter 8 Specifications

e 30mm type
HL-C203B, HL-203F HL-C203B-MK, HL-203F-MK
HL-C203BE, HL-C203FE HL-C203BE-MK, HL-C203FE-MK
Mode No. Specular Specular
Diffuse Reflection Reflection Diffuse Reflection Reflection
Measurement method™ Diffuse reflection/Specular reflection
Measurement 30mm 26.4mm 30mm 26.4mm
Measurement range? +5mm +4.6mm +5mm +4.6mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)™
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 30um Approx. 30 x 1200pum

Beam receiving element Linear image sensor
Resolution 0.1um/ average times: 256, 0.025um/average times: 4096
(E type™® 0.25um/average times 256)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
S | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

Commercial
Frequency

AC500V for 1min. (between all the terminals and enclosure.)

Dielectric
Withstand

Impulse

+/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 250g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1

*2

*3
*4

*5

*6

Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

The measurement range is limited between 0 and +5.0mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +4.6mm (in case the sampling cycle is 20us at specular
reflection), between +3.8 and +5.0mm (in case the sampling cycle is 10ps at diffuse reflection),
or between +3.6 and +4.6mm(in case the sampling cycle is 10pus at specular reflection).
FDA-compliant model is classified into Class II, based on FDA PART1040.

The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 50mm type (Class2)

HL-C205B, HL-C205BE HL-C205B-MK, HL-C205BE-MK
Model No.
cderie Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection geﬁlee(’agg';]
Measurement method™ Diffuse reflection/Specular reflection
Measurement
center distance 50mm 46mm 50mm 46mm

Measurement range?

+5mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS/FDA)
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 70um Approx. 70 x 1000pum

Beam receiving element Linear image sensor
Resolution 0.2um/ average times: 256, 0.05um/average times: 4096
(E type™ 0.25um/average times 256)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- -
25 Commerdial AC500V for 1min. (between all the terminals and enclosure.)

8 E Frequency

8 § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1

*2

*3

*4

*5

Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

The measurement range is limited between +0.5 and +5.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +5.0mm (in case the sampling cycle is 20us at
specular reflection), between +4.7 and +5.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +4.6 and +5.0mm(in case the sampling cycle is 10us at specular
reflection).

The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.03% F.S. or less depending on the ambient illuminance.
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e 50mm type (Class3R)

HL-C205C, HL-C205CE HL-C205C-MK, HL-C205CE-MK
Model No.
cderie Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection geﬁlee(’agg';]
Measurement method™ Diffuse reflection/Specular reflection
Measurement
center distance 50mm 46mm 50mm 46mm

Measurement range?

+5mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 70um Approx. 70 x 1000pum

Beam receiving element Linear image sensor
Resolution 0.2um/ average times: 256, 0.05um/average times: 4096
(E type™ 0.25um/average times 256)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

9 :
2 g Commerdial AC500V for 1min. (between all the terminals and enclosure.)

g E Frequency

% E‘ Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1

*2

*3

*4

*5

Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

The measurement range is limited between +0.5 and +5.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +5.0mm (in case the sampling cycle is 20us at
specular reflection), between +4.7 and +5.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +4.6 and +5.0mm(in case the sampling cycle is 10us at specular
reflection).

The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.03% F.S. or less depending on the ambient illuminance.
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e 85mm type (Class2)

HL-C208B, HL-C208BE HL-C208B-MK, HL-C208BE-MK
Model No.
odet o Diffuse Reflection 'gepﬂe:é!ga Diffuse Reflection 'gepﬂe:é!ga
Measurement method™ Diffuse reflection/Specular reflection
Measurement
center distance 85mm 81.4mm 85mm 81.4mm
Measurement range? +20mm +6mm +20mm +6mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS/FDA)
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. @100um ‘ Approx. 100 x 1200um

Beam receiving element Linear image sensor
Resolution 0.6um/ average times: 256, 0.15um/average times: 4096
(E type 0.6um/average times 256, 0.25um™/average times 4096)

Linearity +0.03% F.S. +0.1% F.S. | +0.03% F.S. +0.1% F.S.
Temperature °
characteristics 0.01% F.8./°C

5 Laser emission Green LED: ON during laser emission.

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
2 g Commerdial AC500V for 1min. (between all the terminals and enclosure.)

g E Frequency

% E Impulse +/- 1000V 1.2/50 us (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c&cle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between 0 and +20mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +6mm (in case the sampling cycle is 20us at specular
reflection), between +18 and +20mm (in case the sampling cycle is 10us at diffuse reflection),
or unmeasurable (in case the sampling cycle is 10pus at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 85mm type (Class3R)

HL-C208C, HL-C208CE HL-C208C-MK, HL-C208CE-MK
Model No.
odet o Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection gepﬂeecgtgg';]
Measurement method™ Diffuse reflection/Specular reflection
Measurement
center distance 85mm 81.4mm 85mm 81.4mm
Measurement range? +20mm +6mm +20mm +6mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. @100um ‘ Approx. 100 x 1200um

Beam receiving element Linear image sensor
Resolution 0.6um/ average times: 256, 0.15um/average times: 4096
(E type 0.6um/average times 256, 0.25um™average times 4096)

Linearity +0.03% F.S. +0.1% F.S. | +0.03% F.S. +0.1% F.S.
Temperature o
characteristics 0.01% F.8./°C

5 Laser emission Green LED: ON during laser emission.

®

S | Measurement Yellow LED:

g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

'f_,é Commercial AC500V for 1min. (between all the terminals and enclosure.)
8 Frequency
8 S| Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between 0 and +20mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +6mm (in case the sampling cycle is 20us at specular
reflection), between +18 and +20mm (in case the sampling cycle is 10us at diffuse reflection),
or unmeasurable (in case the sampling cycle is 10pus at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 110mm type (CIassZ*3)

L-C211B, HL-211F HL-C211B-MK, HL-211F-MK
HL- 0211BE "HL-C211FE HL-C211BE-MK, HL-C2 11FE MK
Model No.
Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection %’ffﬁgﬁ
Measurement method™ Diffuse reflection/Specular reflection
g"eﬁ:‘r‘[ﬁg?aegée 110mm 106.7mm 110mm 106.7mm
Measurement range? +15mm +14.5mm +15mm +14.5mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)™
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 80um Approx. 80 x 1700um

Beam receiving element Linear image sensor
Resolution 0.4pm/ average times: 256, 0.1um/average times: 4096
(E type™® 0.25um/average times 4096)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

Commercial
Frequency

AC500V for 1min. (between all the terminals and enclosure.)

Dielectric
Withstand

Impulse

+/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c cle: 1 minute), Resistant amplitude of vibration: 1.5mm,

,'Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1

*2

*3
*4

*5

*6

Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

The measurement range is limited between +0.5 and +15.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +14.5mm (in case the sampling cycle is 20us at
specular reflection), between +12.5 and +15.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +12.5 and +14.5mm(in case the sampling cycle is 10us at specular
reflection).

FDA-compliant model is classified into Class II, based on FDA PART1040.

The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution is 0.25pum while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 110mm type (Class3R")

HL-C211C, HL-211F5 HL-C211C-MK, HL-211F5-MK
HL-C211CE, HL-C211F5E HL-C211CE-MK, HL-C211F5E-MK
Mode No. Specular Specular
Diffuse Reflection Reflection Diffuse Reflection Reflection
Measurement method™ Diffuse reflection/Specular reflection
g"eﬁ:‘r‘[ﬁg?aegée 110mm 106.7mm 110mm 106.7mm
Measurement range? +15mm +14.5mm +15mm +14.5mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS)"
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 80um Approx. 80 x 1700um

Beam receiving element Linear image sensor
: 0.4um/ average fi times: 256, 0.1um/average times: 4096
Resolution (E type® 0. 25um/averaqe times 4096)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F8./°C
5 Laser emission Green LED: ON during laser emission.
®
S | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

9 :
;8 g Commercial AC500V for 1min. (between all the terminals and enclosure.)

g E Frequency

% E‘ Impulse +/- 1000V 1.2/50 pys (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c cle: 1 minute), Resistant amplitude of vibration: 1.5mm,

,'Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™ (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 3510 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1

*2

*3
*4

*5

*6

Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

The measurement range is limited between +0.5 and +15.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +14.5mm (in case the sampling cycle is 20us at
specular reflection), between +12.5 and +15.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +12.5 and +14.5mm(in case the sampling cycle is 10us at specular
reflection).

FDA-compliant model is classified into Class Illa, based on FDA PART1040.

The figure shows the value at measurement center distance. It is determined by 1/¢?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution is 0.25pum while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

Variance is £0.03% F.S. or less depending on the ambient illuminance.

8-25



4050560
ノート注釈
4050560 : Marked


Chapter 8 Specifications

e 350mm type (Class2)

HL-C235BE HL-C235BE-MK
Mode No. Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection gepﬂeecgtgg';]
Measurement method™ Diffuse reflection/Specular reflection
Measurement 350mm 348mm 350mm 348mm
Measurement range? +50mm +42mm +50mm +42mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. @250um Approx. 250 x 3500pum

Beam receiving element Linear image sensor
Resolution 2.0um/ average times: 256, 0.5um/average times: 4096
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C

5 Laser emission Green LED: ON during laser emission.

®

© | Measurement Yellow LED:

g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

Commercial
Frequency

AC500V for 1min. (between all the terminals and enclosure.)

Dielectric
Withstand

Impulse

+/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 4509 including cable weight

Suited controller *®

Controller ver.2.00 or later

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.0 and +50.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.0 and +42mm (in case the sampling cycle is 20us at
specular reflection), between +36 and +50mm (in case the sampling cycle is 10us at diffuse
reflection), or between +36 and +42mm (in case the sampling cycle is 10us at specular
reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*5 It does not work properly in case connected to the controller ver.1**.
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Chapter 8 Specifications

e 350mm type (Class3R)

HL-C235CE HL-C235CE-MK
Model No.
odet o Diffuse Reflection 'ggﬂe&ﬂg; Diffuse Reflection gepﬂeecgtgg';]
Measurement method™ Diffuse reflection/Specular reflection
Measurement
center distance 350mm 348mm 350mm 348mm
Measurement range? +50mm +42mm +50mm +42mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. @250um Approx. 250 x 3500pum

Beam receiving element Linear image sensor
Resolution 2.0um/ average times: 256, 0.5um/average times: 4096
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- :
25 Commerdial AC500V for 1min. (between all the terminals and enclosure.)

] E Frequency

8 § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 4509 including cable weight

Suited controller *®

Controller ver.2.00 or later

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.0 and +50mm (in case the sampling cycle is 20us
at diffuse reflection), between +0.0 and +42mm (in case the sampling cycle is 20us at specular
reflection), between +36 and +50mm (in case the sampling cycle is 10us at diffuse reflection),
or between +36 and +42mm (in case the sampling cycle is 10us at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*5 It does not work properly in case connected to the controller ver.1**.
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Chapter 8 Specifications

e 350mm type (Class3R)

Model No. HL-C235CE-W HL-C235CE-WMK
Measurement method™ Diffuse reflection

Measurement

center distance 350mm 350mm
Measurement range? +200mm +200mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. @400um Approx. 400 x 6500um

Beam receiving element Linear image sensor
Resolution 8um/ average times: 256, 2um/average times: 4096
Linearity +0.04%F.S. (-200 to Omm), +0.08%F.S. (0 to +200mm) (F.S. = +200mm)
Temperature o
characteristics 0.01% F8./°C
5 Laser emission Green LED: ON during laser emission.
®
S | Measurement Yellow LED:
g range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- )
25 Commercial AC500V for 1min. (between all the terminals and enclosure.)

3 E Frequency

% § Impulse +/- 1000V 1.2/50 pys (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s2in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 3510 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limites between -70 and +200mm (in case the sampling cycle is 20ps),
or between +100 and +200mm (in case the sampling cycle is 10ps).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.08% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 8mm type (Class1)

Model No. HL-C201A(E)-SP2 HL-C201A(E)-SP2M
Measurement method Specular reflection

Measurement

center distance 8mm

Measurement range™ +0.8mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS)
Max output: 0.1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 20um Approx. 20 x 700pum

Beam receiving element Linear image sensor
. 0.04pm/ average times: 256, 0.01um/average times: 4096

Resolution [E type(™): 0.25um/ average times: 256]
Linearity +0.02% F.S. [E type (¥): +0.032% F.S.]
Temperature o
characteristics 0.02% F.S5.°C

5 Laser emission Green LED: ON during laser emission.

®

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
25 Commercial AC500V for 1min. (between all the terminals and enclosure.)
8% Frequency

% § Impulse +/- 1000V 1.2/50 pys (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™9 (illuminance at belam r?ceiving surface using incandescent
amp

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35 to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum, Front cover: glass

Cable length 0.08m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1

*2

*3

*4

*5

The measurement range is between +0.1 and +0.8mm (in case the sampling cycle is 20us), or
between +0.7 and +0.8mm (in case the sampling cycle is 10us).

The figure shows the value at measurement center distance. It is determined by 1/€?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

The minimum resolution of 0.25um can be achieved if the sensor head is connected to the
controller that is not subject to "Foreign Exchange and Foreign Trade Law".

The linearity of +0.032%F.S. can be achieved if the sensor head is connected to the controller
that is not subject to "Foreign Exchange and Foreign Trade Law".

Variance is £0.02% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 15mm type (Class1)

Model No. HL-C201A(E)-SP3 HL-C201A(E)-SP3M
Measurement method Specular reflection

Measurement

center distance 15mm

Measurement range™ +1mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS)
Max output: 0.3mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 30um Approx. 30 x 1400pum

Beam receiving element Linear image sensor
. 0.04pm/ average times: 256, 0.01um/average times: 4096

Resolution [E type (¥: 0.25um/ average times: 256]
Linearity +0.02% F.S. [E type (¥): +0.025% F.S.]
Temperature o
characteristics 0.02% F.S5.°C

5 Laser emission Green LED: ON during laser emission.

®

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range: Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
25 Commercial AC500V for 1min. (between all the terminals and enclosure.)
8% Frequency

% § Impulse +/- 1000V 1.2/50 pys (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™9 (illuminance at belam r?ceiving surface using incandescent
amp

Ambient temperature 0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C
Ambient humidity 35 to 85%RH At storage: 35 to 85%RH

Ambient Height 2000m or less

Material Main unit case & cover: aluminum, Front cover: glass

Cable length 0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 400g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

EU Law: EMC Directive/British Legislation: EMC Regulations
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 The measurement range is between +0.1 and +1.0mm (in case the sampling cycle is 20us), or
between +0.8 and +1.0mm (in case the sampling cycle is 10us).

*2 The figure shows the value at measurement center distance. It is determined by 1/€?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*3 The minimum resolution of 0.25um can be achieved if the sensor head is connected to the
controller that is not subject to "Foreign Exchange and Foreign Trade Law".

*4 The linearity of +0.025%F.S. can be achieved if the sensor head is connected to the controller
that is not subject to "Foreign Exchange and Foreign Trade Law".

*5 Variance is £0.02% F.S. or less depending on the ambient illuminance.
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8-3 ND Filter Specifications

Model No. HL-C2F01

HL-C203[J/HL-C203[1-MK
HL-C205[1/HL-C205[]-MK
Applicable head HL-C208[1/HL-C208[]-MK
HL-C211[J/HL-C211[]-MK
HL-C235JE/HL-C235JE-MK

Fading rate 98% *!

Shock resistance 196m/s? or more in X, Y, and Z directions for 3 times

0 to +45°C (No dew condensation or icing allowed),

Ambient temperature At storage: ~20 to +70°C

Ambient humidity 3510 85%RH At Storage: 35 to 85%RH
Material Retentive portion: aluminum, ND area: glass
Weight Approx. 20g

Accessory Mounting screw:2

*1 Mount the ND filter and use it if reflected light intensity from the measurement object is large.

8-36



Chapter 8 Specifications

8-4 Outside Dimension

m Controller

e RS-232C type [HL-C2C(E),/HL-C2C(E)-P]

59 (10.5) 95

DO0000000000CT

For Installation to
35mm width DIN rail

T | D |

] O

[am
un!

ed ©?

(Leading dimension)

5 49
5
—er=] [l
120

= [//i\\ &l

O 46

Unit: mm
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e Ethernet type [HL-C21C(E),/HL-C21C(E)-P]

(10.5). 95.

L

Tor- ; o ©
Bl
8 [y f
sl |58 1 |l
s | 5E
9] o= f
Q (o= f
Q (|
ol Bii=)
[ol - [EUN -
o] =) 1
3 HH
3 H
8 —
S H
| 8 m For Installation to
8 = 35mm width DIN rail
3 =
9] —
— 2l B L
g H
& GL
(Leading dimension)
5 49
5
—ei=] ]

Unit: mm
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m Sensor Head

e 10mm type (HL-C2010o/HL-C20100-MK)

(550)
H—T 11— (914.7)
i
26.6 -
Reference
<20 surface 95 =45
15 75
*’WOfT(Measuremem center distynee 47
1 Light = = : Laser emission
| p7emission indicator
© L axis jrj—l @ (green)
i 54 L © T
D:‘ Light 2 I Measurement
= reception 75° ‘ range indicator
i axis 7% l i 16 (yellow)
o ¥
T
2-M5 mounting hole, Depth:8
(opposite surface)
Unit: mm
e 30mm type (HL-C203Bn/HL-C203Bo-MK)
Diffuse reflection
(Measurement center distance) Laser emission
6 0 7 indicator
(<131 Light T2 (green)
+ emission axis
e[ g 2
L 40) :J Measurement
Light pal range indicator
reception axis 60 s (yellow)
52.2572
- ®
.
2-M5 mounting hole =5 had (550)
Depth:10 ey
(opposite surface) 8.6 <13
(014.7)
Unit: mm
Specular reflection
(Measurement center distance)
26.4———846 2.5)
=25.7—359—=
Light emission axis
9( 76,6592
ight reception axis
Specular reflection line -
The reference surface for specular reflection installation
Unit: mm
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© 50mm type(HL-C205Bu/HL-C205Bo-MK/HL-C205Co/HL-C205Ca-MK)

Diffuse reflection

2-M5 mounting hole

26 (Measurement center distance) Depth:jto "
13 50 74 (opposite surface) 6.2
G)T ‘Light emission axi#r © Laser emission indicator
[j (green)
36° i
o
Light Measurement range
reception axé indicator (yellow)
\ - indicator (yellow)
~ 8
3| 8
% E ]
 — J\
5 64 6.6
(014.7)9’
Unit: mm
Specular reflection
(Measurement center distance; 89 (.8)
46 28.2 37.7
9
Light . | g
emission axis
Light (S — i RS
reception axé \ S| =
~
0
2]
Specular reflection ling- = —— - —— -
The reference surface for specular reflection installation $
Unit: mm
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¢ 85mm type(HL-C208Bu/HL-C208Bu-MK/HL-C208Co/HL-C208Co-MK)

Diffuse reflection
2-M5 mounting hole

26 .
(Measurement center distance) Demh'? 0
13 85 74 (opposite surface) 6.2
[ °’T ‘ Light emission axis Cm—rs, Laser emission indicator
1] ¥ — ( = (green)
A 28
Light ~ Measurement range
‘ reception ax indicator (yellow)
\ o o
(=
3| 8
(550)
——
i |
5| 64 6.6
(u14,7)g’
Unit: mm
Specular reflection
(Measurement center distanceje 86.3 @5
81.4 23.1 44
|
Light emission axis /V)E
9
14“;%?
_ — - _ - o~
| o
Light reception axs _~
— .
o
w
Specular reflection line- - —— - —— - ——
The reference surface for specular reflection installation .}‘;‘
Unit: mm
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e 110mm type(HL-C211Br/HL-C211Bo-MK/HL-C211Co/HL-C211Co-MK)

Diffuse reflection
2-M5 mounting hole

. Depth: 1 0 Laser emission indicator
26 (Measurement center distance)  (opposite surface) (green)
[+ 110 ' 74— (25) o2
g Light emission axis P T
E}ij i Il |Measurement
Light 24° range indicator E;
reception axis in yellow) v
90
T 6469
.
.- N )
5L;64—>
266 (014.7)
Unit: mm
Specular reflection
(Measurement center distance)
106.7 i 84.8 (34)
G471
96.3
86.7]

Light reception axis 50.1

Specular reflection line - 76

The reference surface for specular reflection installation

Unit: mm
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® 350mm type(HL-C235BE/HL-C235BE-MK/HL-C235CE/HL-C235CE-MK)

Diffuse reflection

2-M5 mounting hole

Depth:10
(Measurement center distance) (opposite surface) Laser emission indicator
33— 50 8 (1) (green)
—116.5— ' Light emission axis -5 \ =46
M | ] 5]
L2 Measurement
e range indicator 6}

52 (yellow) ™
l 105 Ll

78.8
[] Light reception axis ‘
5 (214.7)
Unit: mm
Specular reflection
(Measurement center distance)
348 89. 4.6)
10.3 66.44"
Light emlssm'rxls/é-gr w,k ’
5.8° 59
108.4
Light reception axis 811
Zz 442
Specular reflection line- - —— - —— - —— l
The reference surface for specular reflection installation
Unit: mm
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©350mm type(HL-C235CE-W/HL-C235CE-WMK)

Diffuse reflection

2-M5 mounting hole
26 Depth:10

(Measurement center distance) N
13 350 74 (opposite surface) 6.2
{ Light emission axis f P
Bl ‘ 1 %) Laser emission indicator
] i - Al (green)
. : R Measurement range 7
Light reception ax indicator (yellow)
R $
3| 8
550 o
(&
5 64 6.6
(a14‘7)>'7/
Unit: mm
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e 8mm type [HL-C201A(E)-SP2/HL-C201A(E)-SP2M]

8, 27
27 K17,
2 Light 19|
emission T T Measurement
»8 axis 24 32 range indicator
3| I
q ° 1
10| Light 84 1w6 645
D reception 12
$4.5 axis l
|
il 4 127 | \2-04.5 (mounting hole)
17 | 135
39 80

Laser emission
indicator (green)

Unit: mm
e 15mm type [HL-C201A(E)-SP3/HL-C201A(E)-SP3M]
1 28
38 L7,
-3 —fo_|
Light f
emission 3¢0 49
#8 © 1 axis T Measurement
[ range indicator
Im=2gTy Light @*T (vellow) 925 95
045 reception S $6.6
. axis 100 12 5761 (¢14.7)
[ 5 -
sl 4 127 | \2-04.5 (mounting hole L19.|
2650 135 (550) 345

Laser emission
indicator (green)

Unit: mm
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<FDA-compliant sensor head>
e 30mm type (HL-C203Fo/HL-C203F0-MK)

Diffuse reflection

(Measurement center distance) Laser emission
3 indicator

6 0 V
<13 Light ‘ ) (3';3{ 5 ;:]‘_62 (green)
T

N
- Nz
Y Measurement
Light b range indicator
reception axis 60 [ (yellow)

Beam Attenuator

[me
T

52,0572

LN 15
A

2-M5 mounting hole
Depth:10
(opposite surface)

Unit: mm
Specular reflection
(Measurement center distance)
26.4— 84.6 (2.5)
25.7—+—35.9—=
(3.6)
@GN
Light emission axis
0
& 76. P2
Light reception axis
47.9
Beam Attenuator ‘
15 s
Specular reflection line —-——-——- T- '
The reference surface for specular reflection installation
Unit: mm
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e 110mm type (HL-C211Fo/HL-C211Fo-MK/HL-C211F50/HL-C211F50-MK)

Diffuse reflection

2-M5 mounting hole

Depth:10
(opposite surface) Laser emission indicator

(Measurement center distance)
o 10 74 25) (green)
13+ (38) . 5 62
) Light emission axis el eSO ==
Foi o ” 3
[ f Measurement
Light 24° range indicator Ei
reception axis 75 (yellow) v
0
- 7 6469
Beam Attenuator 1.5+
- 4.7y~ /]
% (550)
d 7 i
26.6 (014.7)
Unit: mm
Specular reflection
(Measurement center distance)
106. , 88 (3.4)
96.3
[ 86.7
Light reception axis 50.1
Beam Attenuator
Specular reflection line ——————— L L 6
The reference surface for specular reflection installation
Unit: mm
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m ND Filter (HL-C2F01)

25
2
T
A
at
- 1 2
& +77( 4 Unit: mm

Diffuse reflection (ND filter attached) (HL-2030o/HL-C2030o-MK)

=—22—=

T

&
H

[ &
e

Unit: mm

Unit: mm

* The measurement in installation is also the same in HL-C21100/ HL-C21100-MK.
* For FDA-compliant models, please remove the ND filter when mounting with a beam attenuator.
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8-5 Characteristics

m Beam Diameter

e 10mm type

¢0.02 $0.12

$0.12 -
HL-C201ao é Er;\

Minimal spot type

Measurement range

Measurement center distance

0.55 0.70 0.85
HL-C2010o-MK Ej 0.12 |—=;=$0_02 g e 012
Line spot type
Unit: mm
e 30mm type

0.22 0.03 0.22
HiL-E203r 0.18 4’M;X0.03 0.18
|n|ma| spot type I
|

Measurement range

Measurement center distance

0.85 1.2 1.55

HL-C20300-MK sl ;’L*o_os E D| 0.18

Line spot type

Unit: mm

8-49



Chapter 8 Specifications

e 50mm type

HL-C20500
Minimal spot type

Measurement range

0.13

E } 0.1

Measurement center distance

HL-C20500-MK
Line spot type

e 85mm type

HL-C208uo
Minimal spot type

07

-

0.11

04 0.1

e T
ﬂo.zﬁ -

.

Measurement range

0.1

Unit: mm

04

E } 0.25

Measurement center distance

HL-C208oo-MK
Line spot type

04 1

Lt [

0.25

L,

20
E e 025
Unit: mm
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e 110mm type

HL-C211oo o5 *008 0.5
Minimal spot type ’ ’ ’

Measurement range

i
Measurement center distance

12 1

7 2.2
HL-C21100-MK - |=’L*0,08 E D‘ 02

Line spot type

Unit: mm
e 350mm type (HL-C2350E/HL-C2350E-MK)

. i 0.25
HiL-G2350E 0.35 l‘;Xo.zs 0.25
Minimal spot type

Measurement range

Measurement center

28 3

5 4
HL-C2350E-MK 51 ;’L*o_25 E D| 035

Line spot type

Unit: mm
e 350mm type (HL-C235CE-W/HL-C235CE-WMK)

1.5 04

X 15
HL-C235CE-W
Minimal spot type 0:8 | 04 08

Measurement range

i
Measurement center distance

1.0 65 12.0

HL-C235CE-WMK E;;O_B |=?L¥0_4 g )J 08

Line spot type

Unit: mm
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e 83mm type

#0142, $0.02 0.
HL-C201A(E)-SP2 bﬁ :J‘

Minimal spot type

ment center distance

o N O o
. 0.12 0.02 0.12
Line spot type v ' "

e 15mm type

Minimal spot type

© © i i
! Measurement range

$0.14 $0.03 $0.14
HL-C201A(E)-SP3 ﬁbr —W— —U’

Unit: mm

—
S
Measurement center distance
125 i 140 155
e e (R [ O e
] 0.14 7 0.03 0.14

Line spot type

Unit: mm
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m Mutual Interference Area

When installing 2 or more sensor heads side by side, mutual interference occurs if
the laser spots from other sensor heads fall within the shaded areas in the figure

below. Install sensor heads as the laser spots from other sensor heads fall outside
the shaded areas.

e 30mm type (HL-C2030/HL-C2030-MK)

[

Q [ee]
o) [e)
o] 2 1| 2
gl Sy NN
3 |[13 = 1t
Unit: mm
e 50mm type (HL-C2050/HL-C2050-MK)
o
) _J
+9+
10| 5 o
S8
R [l13] 2 |2
Unit: mm
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® 85mm type (HL-C2080/HL-C2080-MK)

i}

o
o _J
9
24 6 3
S
6,1, 35 3 |3
Unit: mm
e 110mm type (HL-C211o/HL-C2110-MK)
8 2 || 2
i»L 20
Unit: mm
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e 350mm type (HL-C2350E/HL-C2350E-MK)

400

300

100
Unit: mm
e 350mm type (HL-C235CE-W/HL-C235CE-WMK)
550 i
150
] T 400 2
© S
Unit: mm

@ CHECK

If beam from the other sensor head enters into the mutual interference area when two sensor
heads are connected, set the “Interference Prevention” function to ON.

<> “4-3-3 Common Setting” — “Interference Prevention”
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m Output Characteristics and Measurement Range Indicator

e 10mm type (HL-C201o/HL-C2010-MK)

Measurement range indicator OFF ’ Blink ‘ ON ‘ Blink OFF

Measurement range

o Measurement center distance

Displacement
10mm output

+5V
20mA

a ov 2
-1 12mA +11 |
: Distance (mm)

ON : :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +1.0mm (in case the
sampling cycle is 20us) or between +0.8 and +1.0mm (in case the sampling
cycle is 10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 30mm type (HL-C2030/HL-C203c-MK)

Diffuse reflection

Measyrement range indicator OFF Blink ‘ ON ‘ Blink OFF

Measurement range

‘ Measurement‘center distance Displacement ‘
}
output
39mm +5V p
20mA|
. 3
-5 12mA +5; |
i Distance (mm)
-5V
,,,,,,,,,,,,,,,,,,,, 4mA
ON ‘
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +5.0mm (in case the sampling
cycle is 20us) or between +3.8 and +5.0mm (in case the sampling cycle is
10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF ‘ Blink I ON ‘ Blink OFF

Measurement range

‘ Measurement center distance
| .

Displacement
26.4mm output

+4.6V
19.36mA

@ ov ‘s
i-4.6 12mA +4.6:

Distance (mm)

ON ; :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +4.6mm (in case the sampling
cycle is 20us) or between +3.6 and +4.6mm (in case the sampling cycle is
10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 50mm type (HL-C2050/HL-C2050-MK)

Diffuse reflection

Measurement range indicator OFF Blink ‘ ON ‘ Blink OFF

Measurement range

Measurement center distance

Displacement
I

output
SQmm +5V p

20mA

ov 1
-5 12mA +5; ¢
: Distance (mm)

ON i
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the
sampling cycle is 20pus) or between +4.7 and +5.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20pus or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF ‘ Blink ION‘ Blink ‘ OFF

Measurement range

‘ Measurement center distance
‘ .

Displacement
output

46mm
: +5V
20mA

@ ov ‘s
-5 12mA +5!

Distance (mm)

ON ; :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the
sampling cycle is 20pus) or between +4.6 and +5.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 85mm type (HL-C2080/HL-C208c-MK)

Diffuse reflection

Measurement range indicator OFF Blink ‘ ON ‘ Blink OFF

Measurement range

Measurement center distance

Displacement
I

output
8§mm +5V p

20mA

ov .
i-20 12mA +20; |
3 Distance (mm)

ON i
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +20mm (in case the sampling
cycle is 20us) or between +18 and +20mm (in case the sampling cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF ‘ Blink ION‘ Blink ‘ OFF

Measurement range

‘ Measurement center distance
‘ .

Displacement
81.4mm output

+1.5V
14.4mA

6 12mA +6 |
: Distance (mm)

ON ; :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +6mm (in case the sampling
cycle is 20us) or unmeasurable (in case the sampling cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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e 110mm type (HL-C211o/HL-C2110-MK)

Diffuse reflection

Measurement range indicator OFF Blink ‘ ON ‘ Blink OFF

Measurement range

‘ Measurement‘centerdlstance Displacement

output
119mm +5V p

20mA

ov .
i-15 12mA +15] |
3 Distance (mm)

ON i
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +15.0mm (in case the
sampling cycle is 20pus) or between +12.5 and +15.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF Blink I ON ‘ Blink OFF

Measurement range

‘ Measurement center distance

Displacement
T

106.7mm output
i +4.83V
19.73mA

@ ov ‘s
145 12mA +14.5,

Distance (mm)

ON ; :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +14.5mm (in case the
sampling cycle is 20pus) or between +12.5 and +14.5mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 350mm type (HL-C2350E/HL-C2350E-MK)

Diffuse reflection

Measurement range indicator OFF Blink | ON ‘ Blink OFF

Measurement range

\\\

o Measurement center distance

Displacement

350mm +5V

20mA

ov P
-50 12mA +50! |
Distance (mm)

-5V
4mA

ON
Alarm output ON OFF ON
OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.0 and +50mm (in case the
sampling cycle is 20pus) or between +36 and +50mm (in case the sampling cycle
is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF Blink I ON ‘ Blink OFF

Measurement range

‘ Measurement c_enterdistance Displacement
T
348mm output

: +4.2V

18.72mA

: Qv :
42 12mA +42]

Distance (mm)

ON ; :
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.0 and +42mm (in case the
sampling cycle is 20pus) or between +36 and +42mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 350mm type (HL-C235CE-W/HL-C235CE-WMK)

Measurement range indicator OFF Blink ‘ ON ‘ Blink OFF

Measurement range

‘ Measurement‘centerdlstance Displacement

}
output
359mm +5V p
20mA

ov P
i-200 12mA +200; !
3 Distance (mm)

ON i
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between -70 and +200mm (in case the
sampling cycle is 20pus) or between +100 and +200mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 8mm type [HL-C201A(E)-SP2/HL-C201A(E)-SP2M]

Measurement range indicator OFE Blink [ ON ‘ Blink ©FF

Measurement range

5&

Measurement center distance Displacement

output
S 5|7

20mA

ov :
-0.8 12mA +0.8: |

Di$tance (mm)

-5V
4mA

ON : ]
Alarm output ON OFF ON
P OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +0.8mm (in case the
sampling cycle is 20us) or between +0.7 and +0.8mm (in case the sampling
cycle is 10pus).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 15mm type [HL-C201A(E)-SP3/HL-C201A(E)-SP3M]

Measurement range indicator OFF ‘ Blink ‘ ON ‘ Blink

s

Measurement range

Measurement center distance

Displacement
output

?Smm +5V
20mA

i ov .

i-1 12mA 1

: Distance (mm)
-5v

,,,,,,,,,,,,,,,,,,,, 4mA|

Al tput eN ON i OFF i ON
arm outpu
P oFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +1.0mm (in case the
sampling cycle is 20pus) or between +0.8 and +1.0mm (in case the sampling

cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at

the center of limited measurement range.
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Appendix

1 Index

—A—

ACCeSSOrieS I|St ....................... 1_3
Accumulation amount «---eeeeeee 4-79
Adjust the analog output ----------- 4-45
Alarm delay times «----------eeeeee 4-14
Alarm output delay -----------eeeo 4-51
Alarm setting and outputs -------- 4-84
Analog output at alarm ««----------- 4-48
Analog output at data unfixed ----4-49
Analog output circuit -« ----+reeeeee 2-7
Analog scaling:«««««rsreerreeeee 4-45
Analysis mode:«---+x-rreereeeee 4-36
-B-

BaSiC Opel’atior‘l ....................... 3_6
BCC ..................................... 5_1 3
Beam diameter-------------o e 8-30
Buffering mode -+ 4-77
Buffering operation---------xooe 4-77
Buffering procedure -«--------ooo 4-76
Buffering rate «««----ereeereeeeeees 4-79
Buffering setting =----«-soreeeeeeeee 4-75
Buffering type:-------xooeeeeeeeeeee 4-79
—-C-

Calculation ............................ 4_23
Calibration ............................. 4_1 9
Cautions on handling laser light---- 14
CE e 18
Change Indication Unit------------- 4-61
Characteristic ««««----rrreeeeeeeee 8-30
Chattering prevention of terminal
INPUE o rrreeereeereeeeeeeeeeeeee 4-56
Classification of function ------+----- 4-3
Command classification:----------- 57
Command ligt-------eeereeeeeeeeee 5-14
Common setting ««---ooeeeeeeeeee 4-53

Communication COM port--------- 4-69

Communication specifications ----- 5-2
Compact programmable display -+ 1-8
Conditions when output data

become unfixed - +--errrrereeens 4-85
Connection method of power supply- 1-15
Connection method of terminal
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