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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://panasonic.net/id/pidsx/global) 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. 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.

“REFERENCE” indicates any hints for operation, detail
explanations, or references.

“TECHNIQUE” indicates useful conditions or techniques
(know-how) for operation of the system.

@ CHECK

QREFERENCE

{JTECHNIQUE
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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

4 Explanation of
Functions

5 Communication
Control

Maintenance
and Service

Troubleshooting
E 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\WARNING

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 Illluminance

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 -SmA 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€2 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-232C/ ¥ rs-2320
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 (-)
|

/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

Bending end
*Do not pull the cable with a force of 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 ‘ DN
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 [ (-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 /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 |

(€ type only)

23R L—HHE

J3A1 L—FU&

»

CLASS1 LASER PRODUCT

CLASS1 LASER PRODUCT

155 dlolA A

19557 ¢lol A A

Y

(B n)

<Label position>

e 30mm type (HL-C203B)

| In Japanese / English / Korean |

IIRUDLHEENLE E-LEDEFAEETL

-

LASER RADIATION
DONOT STARE
INTO BEAM

2o
chL 0w
7ol

1o FHE2TAEd e

LASER RADIATION

v L—stonn

(| LASER APERTURE

(E type only)

A

BAHY 1MW B B 10ms
B ESERE BK
2RI =T

GB7247.1 2012

\ A

Mk & 0O

HE

pEVER

AREHARL

MRS
RaerEad

BREE 1V KA R0 /%

GB7247.1 2012

2ZHAT R

M X & O

<Label position>
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e 5mm type (HL-C205B)

| In Japanese / English / Korean |

DIROL-HREPLE E-LEDTERSENT L

L— YKt | LASER RADIATION
DONOT STARE
INTO BEAM

C—LEnts
2EELIE
E s [
ovevE R

'ym

(€ ype only)

EREE RS

kiR te
NERAR
BAHE: 1MW BKE:EK10ms NEPEF
R R GEHH K :6580m
2K GBI2471 2012
v [ Bk & O

<Label position>

DALI OV-CLASSZLASEH KAK 10N AMENOFE JOND $13KE 1 DS
T MW zGa e PEEETAS S
o1 44| LASER RADIATION

DONOT STARE
INTO BEAM

s [P 57 HRATION) T e

v oueun

| LASER APERTURE

RERARAE
NEdAE

Mokt

DERER
BAAE: TmW R RAT0ms

MR SHRA B 6580m
2 FEFmH  GBT247.1 2012

Mk & 0O

ﬁ

e 50mm type (HL-C205C)

| In Japanese / English / Korean |

FICLD 9AID ~$MI B0 E~ORBHIICE

i

SER AIA KN MNP

DUBED! £V DS 4

LASER RADIATION
"AVOID DINECT EVE
EXPOSURE

WU

LASER APERTURE

—
v L—RsoEn oA T

(€ ype only)

Bk .

P ] A

FRHH: 5mW Bk B K 10ms | mawssnzmrs

B HEERE HHK: 652m
SREAH LR GBT247.1 2012

Mo W O

el ) - 4

LASER RADIATION
VOID DIRECT EYE
EXPOSURE

el s

oy ou o1y s

Woksas

Bk BR10ms /Q\

BXMH: 5mW
A 4

7 GB7247.1 2012

H K & O
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e 85mm type (HL-C208B)
| In Japanese / English / Korean |

450

DAL OV-CLASSILASEH KAV 101 AHENOFEL JSHD 134 1 =i

T

5O NOT STARE
BEAM
U

L—¥fi8t | LASER RADIATION REER]

CLAS 52 LASER PRODUCT
Ticet i

LASER APERTURE

' #5tomn | LASER APERTURE |

(€ type only)

MRS im . MoriEM
MEEAE ; ARTRERLEN e
AL ImW K 45 NEBHFE BAKH: ImW K RAI0ms
ot BE S A 658nm
2¥YHEGR  GBT2471 2012 QAR GBI2471 2012

vl Bk B O Bk B O Iv

<Label position>

e 85mm type (HL-C208C)

| In Japanese / English / Korean |

ST TERCEY TARD ~HHEANE E~ORBHIECEN 74T

CAJI N1 LSS5I ASER RADIA ORI SPE AVCIDLIRED! EYEXPDSL 46

Wl 8 47 2ol R E AL S

LASER RADIATION
'AVOID DINECT EVE
EXPOSURE

LASER RADIATION
70ID DIRECT EVE
EXPOSURE

sy ou oy smw

(€ type only)

Hycias 4Rt

L 3 B A
; HizEs I S—— oI
FREE: SmW spnmgamzng | EAWH: 5mW B BR10ms
B

it 2GR 0k $SY K AR osem
SREMAGH  GBI24T1 2012

H % & O

<P
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e 110mm type (HL-C211B)
| In Japanese / English / Korean |

AL -#EERLE E-LEDETSRERLTL

SEARALL 100 A0 JOND. S1AHE 1 DBAY

wHels PEES TS

LASER RADIATION

L—'88t | LASER RADIATION | ) 4 4}

LASER APERTURE

T LsEn APERTURE |_no4 17 |

In Chinese | (E type only)
RS
R TERER Z;}é
NEBER BRAEH: ImW R RAT0ms

NERAER
BAE: ImW B
B SRR K 16580m BHELSERE KK 6580m

2ABKFR  GBT247.1 2012 2HYATG  GBT2471 2012

VI Wk & O Wk & O Iv

<Label position>

Bkt

e 110mm type (HL-C211C)

| In Japanese / English / Korean |

b E~EBHECE

BIPEL AVCIDLBED| R EDSL
43 3 R A

"TASER RADTATION
AODDIECTETE
D

LASER RADIATION
VOID DIRECT EYE
EXPOSURE

R G e atxaaov ou 101y smw
i 2|

1| GiASSIR 1 ASR PROTUGT |

LASER APERTURE

s Woksas
SRR *
EERBEEENA wrnesmEes | SAHE: Smw
R EBUREE B : 658nm Sk B

SREAH LR GBT247.1 2012

VI M % @m0

<P
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e 350mm type (HL-C235BE)
[ In Japanese / English / Korean |

LT IAD —FERELE E-LE0RBRR UL

SEF HAJAT OVYIF 2N O2E1 LGOI SIAK: IO BEAN

o Aol 080 TN e
LASER RADIATION LASER RADIATION |~ vl< 2] "/
DO NOT STARE % =

INTO REAN

(e,

FRODUCT

LASER APERTURE

e TS bt L #
AR MITRHR IR
PAWER BRI MV BT K 1Oms DT K i0ms | S1EBER
23 SRR 1€ 658hm A€ 658nm
2ZHHFE _ GBT247.1 2012 GB7247.1 2012
B L @ O ] v A ]
<Label position>

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

TERCEIAROL—THEHLE BnOE

EFRACETHATE

LSS SSLRPAIA

PER AV JD L1 EEIPOSL A

T2 PR el 0 4

°14 47} | LASER RADIATION

LASER APERTURE

LASER RADIATION
"AVOID DIRECT EVE
EXPOSURE.

TP S

) W
s s

e

- M AR
P BRREEH BRREEH R
wa ppRaEsss) | BAME SmW  BKE B X 10ms BAMI: SmW B Rk 10ns
WK FREE K 658nm IR RS K 658nm
SREME T GBT247.1 2012 IRAFA=FH  GBI247.1 2012
[ Bk @ O ] v v [ ] ]

<Label position>
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e 350mm type (HL-C235CE-W)

| In Japanese / English / Korean |

TTERCLYIAROL—FATELE HAOERRUCEAAT L

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

AN AR Aol 3T ] e 32 A

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

LASER APERTURE 1

4 1 [ LASERAPERTURE | L—¥ksnma '

In Chinese
st AEH

_— e
" B IR 2 EAE A 5 IR E B R
il | BAM SmW - BKEE R A 10ms WAM: 5mW  BRE Rk 10ms | nesesEmy
IR ESIHE BK - 658mm

WK E UK K 658nm
SREFAT=H  GBT2471 2012 IREFA=T  GBI247.1 2012

] Iv VI # k@ O

<Label position>

4

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

9IR1 L—FuE
CLASS1 LASER PRODUCT
155 oA AF

[ES e

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

Y321 L—FER
CLASS1 LASER PRODUCT
153 #oA AF

(eSS

<Label position>
HL-C201AO-SP20 HL-C201AO-SP30
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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.

Attach a ferrite core (ZCAT3035-1330) to the USB cable
in order to conform to the Korea's S-mark certification.

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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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.50.
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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 1S EMITTED FROM LASER RADIATION LASER RADIATION
mgr EASI;ARE INTO BEAM THIS APERTURE 18 EMITTED FROM DO NOT STARE
. THIS APERTURE EAM
SAKOMDICTIALSER 652 | [ ASER APERTURE | INTOB
WANOM OUTRUT iy | LLASER APE
PULSE DURATON {0ms . LASER APERTURE SENCONDUCTOR LASER B58nm

' MAXIMUM OUTPUT 1mW
CLASS I LASER PRODUCT v PULSE DURATION 10ms max.

CLASS I LASER PRODUCT

e Certification/Identification label

Panasonic Industrial Devices SUNX Co., Ltd
2431-1,Ushiyama-cho,Kasugai,Aichi,486-0901,Japan
Complies with 21 CFR 1040.10 and 1040.11 KDCL

MANUFACTURED |

SERIAL NO.

<Label position>

(o) (3

ic Works SUNX Co.,Ltd
SERIALNO.

'2431-1,Ushlyama-cho,aeugal Aichl486-0901 Japan
‘Gompliss with 21 GFR 1040.10 and 1040.11

MANUFACTURED

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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m Beam Attenuator

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

B—eam attenuator 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| R™A| 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 2.5mWcm™ 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 IIIb 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(-g), 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(-o), 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.

mentioned here are the same as export controlled products.

Resolution

0.25pum

Other specifications not

* The programmable display and Intelligent Monitor AiM displays the

measured value in increments of 0.25pm.

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

output, can be set in increments of 0.00lpm. The internal processing,

however, is done in increments of 0.25um.

are omitted and negative values are rounded up.

In this case positive values

*  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

+When the export controlled sensor
head is connected to the E type
controller, lasers on both Head A
and Head B turn off. The output
of measurement value for OUT1
and OUT2 become zero. Insucha
state the alarm output is always ON
and the system is unusable.

+In case the E type head is connected
to the export controlled controller,

Type and operation of sensor head
connected to E type controller

Connecting head

Operation

Head A Head B

E type E type

E type -

E type Controlled x
Controlled E type x
Controlled | Controlled X
Controlled - x

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

Monitor AiM).

Prior to Use

1-1 System Configuration ------------eeeee 1-2
1-1-1 System Configuration «««===++eeeeeeees 1-2
1-1-2 System Components & Accessories List-- 1-3

1-2 Part Names and Functions------------- 1-7
1-2-1 CONLIOll@r -+ +vxererrrererrreiees 1-7
1-2-2 Sensor Head - v, 1-9

1-3 Installation Method:«-«-«-xrerereeeeees 1-10
1-3-1 Controller -+« rrerrerrereen 1-10
1-3-2 Sensor Head --------rrrrrmermeemmeeneeens 1-11

1-4 CONNECHON #++rrrrrrrrrerrrrmeennerneannes 1-15
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
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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)

HEAD A

oy (= I »
Extension cable for sensor head
(2m, 5m, 10m, 20m, 30m) 4

O

)
0 RS-232C cable m—p PLC etc.

@©CHECK
In case of connecting one sensor head to the controller,
be sure to connect the sensor head to the sensor head A Sensor headA
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.

1-2




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

=

a2\ [T T

(s [T

[ [T

looel [ T

o2 [T

=

o [T

[vo | LT

[ | [T

[ve | T

j_:% NPN type PNP type
%/—/

NPN type PNP type
Ferrite core Short bar
=
Above figure is the SEl\l/IVI\:/é E(II-E(Tt—(TlC TDK ﬂ
main unit of NPN . CO., 5 ~
type “HL-C2C” E04SR200935A x 3 ZCATBOB*S.] 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

{ R 140088 0 g
DO NOT STARE =
INTO BEAI

o TR
= |wursr nosanc

[av i1 | AsenapentoRe |

(E type only)

- WS

2 P oL L
Y NERRE
AERR BRMH: ImW BRI EX10ms

SR SERE RIC 6580m
2ZEHAFR  GBT2471 2012
)

Wk B0 _|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)

2m (0= =

(Type:HL-C2CCJ2)

Sm il T—— — I (Type:HL-C2CCJ5)
1om M 3 1D (Type:HL-C2CCJ10)
20m ']IIIED 1 EEI]H]D (Type:HL-C2CCJ20)
30m

M=

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/ AlIG12MQ12D
Red Hairline silver AlIG12MQO3D
AlIG12MQ13D

Terminal block for compact programmable display

1-5




Chapter 1 Prior to Use

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

(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://panasonic.net/id/pidsx/global).

m Ethernet Communication Setting Tool
Ethernet Tool Configurator WD (compatible to Ver.1.62 and later) can be
downloaded on our website (https://panasonic.net/id/pidsx/global).




Chapter 1 Prior to Use

1-2 Part Names and Functions

1-2-1 Controller

@HL-C2C0O @HL-C21C0O
123 4 5 123 4 5

- 17
e [
el 6

3 :;
o

g ;

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 OUT]1.

Lights up in red during dark status (poor light intensity) of OUT1 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.

1-7



Chapter 1

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-C2Cu 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.

@O 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.

1-8



Chapter 1 Prior to Use

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

j90 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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Connection

1-0-1

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

\ariion Range 21.6 t0 26.4VDC |:0V :| 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, z 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
Terminal | PHOENIX CONTACT Ltd 11:4/[8'gﬂ?'S?g'g(goiorf;lact)
Block Socket -3/11-5T-3.5(Color:Black)
b Electronics Co.. Ltd 15EDGK-3.5-11P-13-1187A(H) (Color:Black)
ceson Hectromies £0-. M4 | | SEDGK-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.
*Windows is a registered trademark of Microsoft Corporation in the United
States and other countries.

m Connection

Controller

= =Sl

USB Cable

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

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

2-1 Functions and Arrangements of 1/0

Terminal BIOCk ........................... 2-2
2-2 1/O CirGuUit-=r--rsrrrerrrrrrerre s 2-4
2-3 Interlock Cirguit-««««=- - =rrrerrerreneens 2-6
2-4 Analog Output Circuit «--=---emeeeeeee 2-7
2-5 Timing Chart «roererrrerrerree i 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 OUTI)
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 OUTI)
ST1 Strobe output (for OUT1)
HI1 Judgment HI output (for OUTI)
GO1 Judgment GO output (for OUTI)
LO1 Judgment LO output (for OUT1)
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

‘aﬂz-§§4;: ] TFET§ci-bEzakizNE
MUAHMHMHEMEMHHHHHM |\ COCE g Iy
\ Ths: : EEZ
/ T 3568
g i
OIS
~®
09z T
NN

’ Terminal

Lo NPN | PNP
282 Zero set input (for OUT2) ON during short circuit”

TM2 Timing input (for OUT2) ON during short circuit

RS2 Reset input (for OUT2) ON during short circuit

Common (-)

AL2 Alarm output (for OUT2)

Strobe output (for OUT2)

Judgment HI output (for OUT2)

Judgment GO output (for OUT2)

Judgment LO output (for OUT2)

Function

(ces09)
s0s0)
(9]
—
N

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/O 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

INo

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

= 5V

2

o 1L -
§ ¥
E Common (-} '._4(_.'

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

| No-voltage input NPN transistor open |
| callector 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 1 N

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

\!{mal clreuit fion exampie //

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
i

Main circuit

A \
ol %
/Controller in- | | | Extemal connec-"

hY i |
l@:’ml circuit .Hnnmmpla_ //

*: 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.
€ax/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
>

"
>
Normal < Normal
measurement Data unfixed measurement
100 to 120ms "2 Approx. 5s
>
"
>
Normal < 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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3-1 Operation SCreens «++++++= -rrrrerrrreeannnee 3-2

3-2 Basic Operation ««««««+++++= rrrrerrrreaanne 3-6

3-2-1 First Measurement --------«---eereeremeemmmeeenn 3-6

3-3 Screen Transition Diagram -+--«--=+=---+- 3-10
3-3-1 Display Waveform of Received Light

Intensity ............................................... 3-14

3-3-2 Received Light Intensity at Peak ------------- 3-14

The screen data and "HL-C2 Series User's Manual: Programmable Display" can
be downloaded from our website (https:/panasonic.net/id/pidsx/global).
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3-1

Operation Screens

m Screens

e Top menu and Setting menu

Top menu

oo The left figure shows the Top screen.

pee Nins | opase rmerlsaingf -~ Al kinds of screens displayed on the programmable
display can be changed through any of the keys on
the Top menu.

Meas | e Touch the key to display the measurement values or configure the

Display settings related to measurement value display.

RV?/‘;C\’I:I --------------- Touch the key to display the waveform of received light intensity.

gte;gal‘kl ~~~~~~~~~~~~~~~ Touch the key to display received light intensity of Head A and B at peak.

'\élﬁ ;nn%z --------------- Touch the key to change memory.

Setting | «eeeeeeeeeees Touch the key to display Setting menu.

Setting menu

Setting | Tap
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
HAEEBENREE 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])

CretimraFroco Tam I Comm] Tom The variable changes every time the key is touched.

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

[Case 2: large number of alternatives]

Do oiWemsval ot | T The variable changes every time the [¥] key is pressed.

i Menu
Digit Mo of
Mess Val |—>|5 digns|—>|4 digits|—>|3 digits|—>|2 digits|—>| 1 digit |—>|6 digits)—l
Digi Mo of Meas Val OUT! Ton Touch the |Z| key to change the variable in reverse

M
e [yferona] L] order

Touching the setting value displayed between the [V¥]

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 slrlelololele]y]

the screen for numerical input. Decimal point  Enter
1 Touch the frame above the setting value. LoLmt Val mm |_Top
The cursor blinks and numerical value can be 5. 04Rg0 Me”‘”.
1234 H
entered. RS »
2 Enter the integral value using the keypad. LolmtVal  [OUTT]  mm | Top

2. 00000 Menu

Jalalals=]=]+] [
sl Fhgefol . I=]~] [
3 Touch the [.] (decimal point) key. LolmtVal  [OUTH] [ Too

2. 00000 Meru
Tlafs)as)==]E
HEEEIENREE

)

LoLmival [O0T1] o | Ton
2. 50000 Meru

Enter the decimal fractions.

|

AAEHEBARBEERRD

szl e FA 0121 |w]

4 Touchthe (enter) key. LolmiVal [O0T1] rom] Tom
This determines the value. 2. 50000 | Men
EREEERE] o

sl7]s]e]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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Chapter 3 Programmable Display Operation

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.

Y184 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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LYY 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”

LY IR 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”

{JTECHNIQUE

- 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 =Edd Thickness measurement: glass material

[ Basic Setting

U

Set
Output Selection

y

Set
Transparent Object

)

4

[ Fix ND filter

V.

Advanced settings

{STECHNIQUE

<:Z| 1st Surface —
Glass \/ <:| 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

m Screen Flow
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Chapter 3 Programmable Display Operation

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

HeadB | ouT2 Comme)
Head A Menu Top Head A Manu 22 Top OUT1 Menu 112 Top
Install | Emiss | EmitLI | Aem Fealc Emiss [ Emiss R0 o i Cutput Phnalysis] Fitter
Mode | Adjust | Search | Sozr ™~ E‘ o | fdust | Adust B honee E E‘ beiectio] Mode | Operate] O Y
Meas | Meas | Laser | calibra- E‘ Median E‘ Uil | Upilo JDigit Mol anales —
Mode | Suf Ref | Cortrar | o0 ‘\» Filter E’ Lt Vel |Lot Hys| Meas | Seoine [4u]np

Head A (Head B) Menu 1/2

¥

Ermisoion Adstmert_Head A T
mission HMeny
Rivemen[Y|_Auto_[A]
»
Installation Mode
Installation Mode Head A Top
Menu
o
»)
Emission Adjustment
Emitted LI Search Head A Top
Ve
Current Emission Adjust  Auto .
Emitted Light Intensity Search
[Alam Delay Times Top,
oo st
S Previous Normal value) | Menu
LELEGEEEE
sl7]s]sfo]. |=]-] [®

Alarm Delay Times

Messurement Mode

Head A

Measurement Mode

Meas SurfRef  HeadA Top

[ ]
[»]

Meas SurfRef

Laser control

Head A

Laser cortral

Laser Control

Calibration Head A Top
e e
5.000000 =  5.000000 e
Ve B funl Gatb o
5.000000 = -5.000000 [
Calibration

Measurement Surface Reference

Head A (Head B) Menu 2/2

¥

Peakrecog. sens Top
100 =0
IABOHBEEHE

TR ®

Emission Aciust Area a[Head 2]
1 cell

2]z a5 =] [aeat

sl7]sfo ol |=]-] [*

Top

e

Emiss ion Adiust Arca b[Head A Top
512 car =0
el a5 = Laees

sl ]s]o]o] [=]] [®

Measuring Range Top
Porta OK K cel e
IBEBRHEEEL

al7]s]o]o] [=]c] [®]
Measuring Range Point a

\easuing Range
Paintb KK K cell

IABEAHBAEHB
s|7)s]=]o] [=]-] [«
Measuring Range Point b
Median Filer

Head A Top

e
Median Fiter

»]

Median Filter

Peak Recognition Sensitivity

Emission Adjustment Area —a

Emission Adjustment Area —b

OUT1 (OUT2) Menu 1/2

¥

Upper Limit/Lower Limit Judgment

Output Seection

ouTt

Output Selection

| Analysis Mode OUT1 Top
[
veis
Mode ¥
»
Analysis Mode
Filter Operation ~ OUT1 Top
Fiter Selection Moving Average| | Menu
fuverage Tines W] 1 A
Cutoff Frequency{ W 1Hz || W]
Filter Operation

LoLmtVal mm | Tor

5. 00000 [Wew
I EaEENN
s]7]s]sfo] I=]-] [®

Up Lmt Hys  [OUT1]
5. 00000

TEEEE

mm |_Top

Henu

¥
sl7]s]ofo] I=]<] [®

Upper Limit/Lower Limit Hysteresis:

Digit Mo of Meas Val QUTI Top
Digit No of Meny
Meas Val

Digit

Number of Measurement Value

[Analog Scaling

Theas A] [load]

5.00001

Tieas B [oad
-5.0000 -6.000

Analog Scaling

3-12



Chapter 3 Programmable Display Operation

! !

OUT1 Menu 22 Top Common Menu Top Systerm Menu 172 Top

fnalcz fenlz O/P | Dizital Alarm Terminal | Chat  fudsment Qutput | Priceity fpernory|

Qutput st Data | Output | Output Input [ Frew for | Output Setting | Setoi LT

at Alarm || Unfised | at slarm | Celay Contral [ Term /P | Off Delay E Ccpy  Jhem Che. Py
Irtf

Sampling
e Iritialize

4]

]

“ Lbdate
Ope. — 5 c G oo
coef, “ » Prev - |; e o) e ] Settne
OUT1 (OUT2) Menu 2/2 Common Menu System Menu 1/2
[Aralog Outputatlarm OUTT | Top [Sampling Cyele Common Tor [Copy O/P Seffing System
P e e T I
eea 0o i Preval | Samping Cyce [W] 40us
»)
Analog Output at Alarm Sampling Cycle Copy Output Setting
[aneiog OFP ot Data Unfixed Terminal lngut Cortrol Commen | Top [Priority of Merm Chy - ystem
FiedVal—10. 800 v [ Menu - ot Wenu Priority Setting of
ermina It Cor Memory Change
IBHOHEEE Tinra/2e0 st omman e
sl7]sle]ol. I=]-] [®
Analog Output at Data Unfixed Terminal Input Control Priority Setting of Memory Change
Digsital Output at Alarm oUT1 - Chattering Prev for Tetm P Comm| Top Memory Copy ~ System Top
-enu (Chattering P revertion| Menu Copy Source No. 0 Menu
S [ronpeval] - T e o Dttt Ea
» Copy
— Chattering Prevention for
Digital Output at Alarm 9 Memory Copy
Terminal Input
|Alarm Output Delay OUT1 Top. Initialize System Top
= Judy OP OFF Delay  Common Top e
Alarm Output Deiny sudament Ot [
Initialization
Alarm Output Delay Judgment Output Off Delay
(Ope. coef. Tor Inteference. Preverto Top ave Sustem AL
1.000000 [Few retoence — Mem
ezl =] Prevertion
sl7ls]oo]. I=]<] [®

Operation Coefficient Save

Interference Prevention

Commurication: Com Port System

BawdRate | 115,200bps

DataLength

Party

Communication

System Menu 212 [Ton
e B Dispiay Ut Meru
E‘ arput |19 L verion Oy tibieas Vel

LaCY

4]

System Menu 2/2

Update Cycle of Measurement Value

Console Setting System Top
Panel Lack Henu

sues [W]ouTi ey 4]
RS232C output  System Top.
Outout made e Console Setting
Qutput type. ouT1

RS232C Output
Change indi. unit System Top

Indication unit

Change Indication Unit

Type/Version System Top.
Head A (2038 eru
Head B:H_-C203B

Conoler H_-CIC Ver KKk
Console: H-C20P-EX__ Ver. X.xk

Type/Version

3-13



Chapter 3 Programmable Display Operation

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 Head A 298 228 258
[ 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 60cells.

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 FlOW ................................. 4_2
4-2 Classification of Function-------------- 4-3
4-3 Function List & Initial Values --------- 4-3

4-3-1 Head Setting-« e
4-3-2 OUT Setting-oeoeeeremeeeenes
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 ----+--oooeeeeeeeeee 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]

|

!

[ Calibration ]

[ Calibration ]

\ | J

R | p,

[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”
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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 Memor*y 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 e} 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 (@) 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 L 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 [Valtage a |- offorms scaling the analog SV
Scaling Meas. Val B desir%d valuep Y Lower meas. limit
. : (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| _ _
9\Data 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?Agéts':;le%beer:t()\;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
2| 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
800",?/'""3[’(:253“0”: 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.
¥¢: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 thel 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 OU'IS'lrlé)lesanay
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  [SeIS  the  accumulation datal 54000 gatg | 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 position B
Trigger Point 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

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 Ie ectilon installation.
surface of glass Try this mode at first.
- Clearance of elass Performs measurement on Specular
Glass . 81385 |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 to a 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

The below shows the light intensity of 31 Erisin T puio JA]
levels of the setting value.
Set.value Emitted light intensity

Ervited Light | 12.3% E‘

=

0.04% fixed
0.05% fixed
0.06% fixed

59.2% fixed
76.9% fixed

100% fixed High
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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 ra