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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.If 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
&CAUTlUN be injured or property could be damaged if a handling
error occurs.

Z\WARNING

“CHECK” indicates any instructions or precautions for

using the system.

“REFERENCE?” indicates any hints for operation, detail

explanations, or references.

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

@O CHECK

@ REFERENGE
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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)
P

This manual describes cautions for using HL-C2 Series, and

User's Manual

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 | 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)

Panasonic

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)

panasonic | 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)

panasoic | 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.

HL-C2 Series
User's Manual

2
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Manual Construction

3 Programmable
Display Operation

Explanation of
4 Functions

5 Communication
Control

Maintenance
and Service

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 1/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.
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Safety Precautions

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

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

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

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

/A\WARN ING

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

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

e The product was developed and manufactured for industrial use.

/NCAUTION

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.

7
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Correct Handling

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

Installation Environment

m Do not install the product in the following conditions.

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

(= Refer to “Use Environment”.)

* Where dew condensation occurs due to rapid temperature change

« In an atmosphere of corrosive gas or flammable gas

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

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

* Where heavy vibration or impact is applied

* Where direct sunlight is received

* Where water, oil or chemicals splashes

* Where load is applied to the product

Use Environment

m Ambient Temperature, Humidity and llluminance

Ambient temperature

+ Use the product with the temperature specification ranges (< Chapter 8
“Specifications”).
Sensor head : 0 to 45°C
Controller : 0 to 50°C
Compact programmable display  :0to 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[1(-[J ), 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.

8
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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.

9
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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/0 signals, metal parts of the controller and sensor head.

10
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Power Supply

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

or more.

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

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

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

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

m Power Supply Sequence for Controller

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

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

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

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

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

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

Instantaneous Power Failure

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

1
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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 100Q 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 Controller Other. devices
(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 Y Y
allowed GND :% RS-232C/ P Rrs-2320/
terminal USB GND USB GND
PLC

DC 24V (+) | Input/ output Input / output
DC 24V () ¢ Input / output
¢ COMMON (-) Input/ output
b COMMON (-
Insulation
input/output

No connection _

DC 24V
T DC 24V (-)

Fe 4

/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.

* When moving the sensor head during operation, install not to bend the cable
during movement. Use replaceable extensions cable where the cable needs
to be bent.

m Cable Extension

* Do not pull the cable with a force
more than 29.4N when wiring the
cable when the sensor head and the
controller are fixed. At least 20
mm is required from the cable
connection to the bend. The
bending radius must be 30 mm or
more.

« Use only one extension cable for

connection between one sensor head
and a controller.

14
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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-C205BJ(-MK), HL-C208BJ(-MK),
HL-C211BO(-MK), HL-C235BE(-MK)

HL-C205C(-MK), HL-C208C(-MK), HL-C211CL(-MK),
HL-C235CE(-MK), HL-C235CE-W(MK)

2 1mW 658nm

3R 5mW 658nm

(*1) HL-C201AJ-SP3[J: 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[](-MK) and HL-C205[](-MK), is approx. 0.5m for
HL-C208 [0 (-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. (< “2-1 Functions and Arrangement of 1/0 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
ZNCAUTION | 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.

15
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m Warning Label

e 10mm type (HL-C201A)

[ In Japanese / English / Korean |

(€ type only)

Y21 L—HRE

9321 L—YH&

y 3

CLASS1 LASER PRODUCT

CLASS1 LASER PRODUCT

1's & elol A 2§

1511 elol A A

VBT

<Label position>

e 30mm type (HL-C203B)

HE-TTERCEIIMOL—RENLE E—LEDTEDIANTL

AL O CLASS2LASEH RADW OH AHENOFEN JCHO. $18E 1 OV

| In Japanese / English / Korean | [

LASER RADIATION

KRR
&2l

' L—Flstonn

LASER APERTURE IR

(E type only)

HkiEs .
DEBRAF
A ImW Bk EKI0ms | magsE

B RS K 1 6580m

23 £ GB7247.1 2012

\ A

Mk & 0O

<Label position>

rrezaae

LASER RADIATION

L— s

E-LF0TE
2 v

LASER APERTURE

- poat
ARERAR NERXR
NEFEE BAMEH: TmW B RA10ms
L B 658nm
2EHEFS  GBT2471 2012
FE ] ] v
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e 5mm type (HL-C205B)
| In Japanese / English / Korean |

AL O-CLASSILASEH RALK 10N AHENOFE JONO $13KE 1 DA

[ 45T TERCEY IO AREALE E-LEDTARFINTE \

ST P ER TS e

L—%748F | LASER RADIATION | 4] q 4
C—LrntE WE Fo
Koz o

LASER RADIATION | _L—&#f

DONOTSTARE | E—L#nts
INTO BEAM BEhnzk
sy oueun
e [ P15 R « | 0.2 o
L wowy) e ) IRy
e en

CLks 32 LASER PRODUGT

In Chinese | (E type only)
ot . potialil
AR AERER

DEFHR BRAEH: ImW R RAT0ms

NERAR
BAELH MW K
e e BHELSERE B 6580m

2HEM IR GBI247.1 2012 QAR GBI2471 2012

'I Bk B O Wk & O Iv

<Label position>

e 50mm type (HL-C205C)

| In Japanese / English / Korean |

LASER RADIATION
OID DINECT EVE
EXPOSURE

LASER RADIATION
7NOID DIRECT EYE
EXPOSURE

v ou oy s
e o) 10

7= 23R~ TG | GISSIR RS PROTIGT
Gy i
L—¥M4ton | LASERAPERTURE | & @l 7 * | LASER APERTURE
In Chinese | (E type only)
WotiEs , WS
ERBISFE HIZRS " o — HRRIEER R
WAL 5mW Bk B K 10ms | mawprneme wenEsmmzng | BAME: 5mW Bk BAT
B E GRS HK : 6580m SRR Y S 658nm
SRAMER  GBT247.1 2012 SREMA=R  GBT247.1 2012
V [ Wk B O H_% @ 0 | v

<Label position>
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e 85mm type (HL-C208B)
| In Japanese / English / Korean |

ASSZLASKR RALI 10N AHEHOFEN JGMO. $13RE Y B4

=232, BEALE_E-LEnTSRsETE \

A 2 el P LR TS Tl

T

LASER RADIATION | _ L—+Hs}

DONOTSTARE | E—L#nE®
INTO BEAM REhnzs
|oarxaay ourpum 1o 3
s [£L S WRATION) 10 mx

L—YHEE | LASER RADIATION | =1 g 4+
ots DO NOT STARE T
- INTO BEAM

LASER APERTURE

(E type only)

RS poat

L nE ot
NEBKE ARERER A ER
TR ImW 3 DEGER NEFEF BAGH: TmW B &K 10ms

B RS SRS B 658m
2HMKR  GBI2471 2012 MBS GBI247.1 2012

'I Wk & O Bk & O Iv

<Label position>

e 85mm type (HL-C208C)

| In Japanese / English / Korean |

LASER RADIATION

LASER RADIATION
7VOID DIRECT EVE
EXPOSURE

"AVOID DINECT EVE
EXPOSURE

o U ey ou o1 s
s PLSEDUNATION

0

T= AR TR
G8Cs 0

— -
L—¥RStOHN | LASERAPERTURE | 7 ol4] 7 ¢ v | LASERAPERTURE | L—4#Bafom
In Chinese | (E type only)
RttasH - a4
3 [ HiE RS JR— s BRRINEH AR
B SmW Bk K10ms | mampn Ry uenrzngEng | BXWH: SmW FA10ms
B Y EERAE TR 6580m WE: R BIEANA 6580m
SRAHER  GBT247.1 2012 SREMA=F  GB7247.1 2012
V [ Wk B 0 M_* ® 0 | v

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

AL O-CLASSILASEH RALK 10N AHENOFE JONO $13KE 1 DA

<2230, HTALE E-LEnTIAERLTE \

T MW 2SI PEERTAS e

LASER RADIATION

LASER RADIATION | ] q 4 1+

EEETT]

[y ourpun 1w

5L

LASER APERTURE LASER APERTURE

In Chinese | (E type only)
ot potialil
NERAR y - DERAR
FAHLH MW B S K 10ms 49 DEFHR BRAEH: ImW R X T0ms
R RS BB SRR B - 6580m
AR GBI247.1 2012 QYR GBI2471 2012
' [ Bk B O Bk & O | v

<Label position>

e 110mm type (HL-C211C)

| In Japanese / English / Korean

LASER RADIATION
7NOID DIRECT EYE
EXPOSURE

LASER RADIATION
OID DINECT EVE
EXPOSURE

[y ou oy s

EErTe

e[
(G Cesn o0 s

L—Hston | LASER APERTURE
In Chinese | (E type only)
e . - kRS
ERBISFE HIZRS " a —— AR EHERRS

B 5mW K10ms | mewpEnEms) uenesnmzeg | BAHH: 5mw A B A10ms.

B E GRS HK : 6580m SRR Y SPRE HIK - 658nm

SRAMER  GBT247.1 2012 SREMA=R  GBT247.1 2012
V [ Wk B O H_% @ 0 | v

<Label position>
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e 350mm type (HL-C235BE)
| In Japanese / English / Korean |

saunc s

EHCEY IR0 —FRHEIE £

2LASKE HAJAI OV 4610 B

g0l R

LASER RADIATION| 1l Al 14|

e
LASER RADIATION | _ L—+ i
F—Lg07E
AFIOTE
2 taw

DO NOT STARE
INTO REAM

risc >
o) s,

A ¥ | LASERAPERTURE

In Chinese
. pa Wk E
e — —_— e
AR AORARF AORXF aTyEALLE
PEUESS ImW BT K 10ms B ImV BGT RO | aERAR
B fRROE i€ 658nm
= GB72471 2012
=

<Labe

e 350mm type (HL-C235CE)

| In Japanese / English / Korean |

HLE BAORFRLCEAIATE

ERCESIAROL— 5

IPEN AVO JD LI EELIPOSL

CASSH ASLHPAIA

2 D) el 47 el

L—+is | LASER RADIATION

1214 44k | LASER RADIATION | _L—i&8f
B Z | TAVOID DRECT EYE B B~DEFEACF | AVOD DIRECT EVE
EXPOSURE i 5ok EXPOSURE
R ST S| ek wni s | ourun sew |1
s | oursr puRr=icn “one . oms . PULST 5 3TN 07 n | ¢
R | Gt Y ) [¥aL— | o AP
i " WaN @

In Chinese
Mkims iEy
BRINEEI & & BRRETBERERS
B RA10ms RAMY: 5mW  IRE: &K10ns
BRIK: H 2K B - 658nm SRAK 284k HHK - 658nm
GB7247.1 2012

GB7247.1 2012 v

<Labe
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e 350mm type (HL-C235CE-W)

| In Japanese / English / Korean | [

2= BBCEDSRROL—FFELE BAORRRRC Ei1AT L

T ——

UECTEREE

A4s

LASER RADIATION
CTEVE

LASER RADIATION | _ L —+#5}

ASER APERTURE | o~

In Chinese
e Mk iast kEs
S BRI EIEN IR R E
sl | B AH: SmW X 10ms RAHL: 5mW KR RA10ms
K LSRR

]

K 658nm #AK : 658nm
SRESHGESS  GBT247.1 2012 GB7247.1 2012
—_— )

Mk B o ] ' A

<Label position>

e 83mm type (HL-C201An-SP2n)

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

YI3A1 L—FUR
CLASST LASER PRODUCT
1537 #lolA AF

[ES et

e 15mm type (HL-C201Ac-SP3o)

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

YI3A1 L—HUR
CLASST LASER PRODUCT
157 #olA AF

[ES et

<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 (SETWA 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

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
LASER RADIATION

|

R RADIATION

LASER RADIATION | LASE
DO NOT STARE 18 EMITTED FROM
INTO BEAM THIS APERTURE
SEUOUOUCTIRLKER 556 | [ ASER, APERTURE|
PUT W LASER APERTURE
PULSE DURATION 10ms max.

GLASS 1 LASER PRODUCT v

e Certification/Identification label

LASER RADIATION LASER RADIATION
1 EMITTED FROM DO NOT STARE
THIS APERTURE

INTO BEAM

SEMICONDUCTOR LASER 658nm
MAXIMUM OUTPUT 1mW
PULSE DURATION 10ms max.

CLASS T LASER PRODUCT

LASER APERTURE

\/

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>

A

©

LBV HIBYT
LY SHL
WO LN B
NOLYIIVH 3SVT

FHNSODA TN

SERIALNO.

'2431-1,Ushiyama:-oho,Kasupal, Aichl,486-0801,Japan

Gomplies with 21 CFR 1040.10 and 104011

Panasonic Electric Works SUNX Co.,Ltd

O CHECK
The figures above show the examples of major model (for L-C203F(E)/
HL-C203F(E)-MK).

Instruction Manual for sensor head included in each product.

U

As for label positions of other models, refer to the

24
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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. ?

Wr Beam attenuator

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

attached screws.

25
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m FDA Standard

Class™!

Requirements
I Ila 11 JIIE IIIb 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™| R™| R RPY| RV
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 R R
Beam attenuator [1040.10(f)(6)] N/A | N/A R R R R
Manual reset mechanism N/A | N/A | N/A | N/A | N/A R

[1040.10(f)(10)]

Performance (specific-purpose products)

Medical [1040.11(a)] S S S s | s S™
Surveying, leveling, alignment S S S S NP NP
[1040.11(b)]
Demonstration [1040.11(c)] S S S S s s
Labeling (all laser products)
Certification/identification [1010.2,3]| R R R R R R
Protective 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™ R" R” | R™ R"?

Information (all laser products)

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

R : Required

N/A : Not applicable

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

NP  : Not permitted

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

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

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

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

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

*6  Warning statement label

*7  CAUTION logotype

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

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

*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 . Short bar for
> short circuit

short circuit is attached to the remote
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”.

Export controlled products

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

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

with the export control in each country.

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

eExport uncontrolled products

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

HL-C2CE(-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.

O CHECK

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

export control regulation.
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m Specification of Export Uncontrolled Product

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

Resolution 0.25pum

The programmable display and Intelligent Monitor AiM displays the

measured value in increments of 0.25um.

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

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

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

are omitted and negative values are rounded up.

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

* If you change the default value of operation coefficient setting, the

displayed measurement value will not be incremented by 0.25um.

m Functional Restriction

Type and operation of sensor head

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

-In case the E type head is connected Controlled ) M

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

* The Code 6 is returned when alarm output is read using the external
communication function while the export controlled head is connected to
the E type controller. < “Chapter 5 External Communication Control”
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MEMO
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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 --------oeeeeeeeee 1-2
1-1-1 System Configuration «««-«-roererereees 1-2
1-1-2 System Components & Accessories List - 1-3

1-2 Part Names and Functions «---«+---+--- 1-7
1-2-1 CONtroller-------ererrermmeeee s 1-7
1-2-2 Sensor Head «««-wwrwvereeesesesereeens 1-9

1-3 Installation Method <« «rrerereeeneenes 1-10
1-3-1 CONtroller---«---rrrrerrmmeermeenens 1-10
1-3-2 Sensor Head -------rrrrrrmmrmmmeeens 1-11

1-4 Connection -+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

(PC) ........................................... 1_17
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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

=
Connecting cable(3m)

) PLC etc.

HEAD A RS-232C cable

| M0 — =
— oy e (] T ’
Extension cable for sensor head
(2m, 5m, 10m, 20m, 30m) -

@O CHECK

In case of connecting one sensor head to the controller,

Sensor headA

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

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

performed.

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

1-2
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Chapter 1 Prior to Use

1-1-2 System Components & Accessories List

m Controller Accessories
The accessories of the controller are as shown below.
Analog output/laser

Main unit of controller I/0 terminal block control terminal block
I )= z2/ [T =
[ = =
)= (O p=
- | 0| [T - |
- | (= - [
o | [T (T [
= (= [
= = p=
= (O i
= o= p=
= (O [
[ )= ()
o[l (= =
= (= [
— ] E E %7 NPN type PNP type
| |
NPN type PNP type
Ferrite core Short bar
fava)
Above figure is the SE’JAV'\:IQ%-OE(?I(T'C TDK ﬂ
main unit of NPN - - _
type "HL-C2C" EO4SR200935Ax3  ZOATo0351330 1
controller. The short bar is already

installed with the remote

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

1

—

*1: HL-C2Co is attached. *1: HL-C2Co is attached.

USB cable (2m)

1-3
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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 |

E=

LASER APERTURE

(€ tpe onty)

WS

=8 P L
DHBIR
PELEES SR ImW B EX10ms

SR SARAE IR 6580m
2ZEKFER  GBI2471 2012
)

Wt W O _lv

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

Mounting screws

) =0

1-4

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 1 Prior to Use

m Extension Cable for Sensor Head (Optional)

2 [M=— —m

(M 5—— —IM

M= I
T
:EI]]]]D (Type:HL-C2CCJ30)

(Type:HL-C2CCJ2)
5m (Type:HL-C2CCJ5)

10m

3L (Type:HL-C2CCJ10)

20m (Type:HL-C2CCJ20)

3

30m

P

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.

Compact programmable display
brackets & Screws

Main unit of compact programmable display

Product name Screen Backlight Body color Product no.
Pure black AIG12GQ02D
GT12G Green /Orange AlG12GQ12D
/Red Hairline silver AlG126Q03D
4.6-inch STN AlG12GQ13D
320 x 120 dots p black AIG12MQ02D
GT12M White /Pink/ ure black  mAIG12MQ12D
Red Hairline silver AlG12MQO3D
AIG12MQ13D

Terminal block for compact programmable display

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com
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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).

1-6
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Chapter 1 Prior to Use
1-2 Part Names and Functions
1-2-1 Controller
@HL-C2c0] @HL-C21cO
123 4 5

3ET - -

12

5§82

e

13#

15

1. POWER Indicator

14

12

13\{'_.

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

2. ALM1 (Alarm) Indicator
Abnormal condition indicator for OUTI.
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.

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com
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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-C2Cua is equipped.)

Used for communication with the control devices using RS-232C.

12. 1/O Terminal
Terminal for various I/O (Zero Set Input, Timing Input, Reset Input, Alarm
Output, Strobe Output, and Judgment Output) and memory change.
Refer to =» “2-1 Functions and Arrangements of I/O Terminal Block”.
13. Power Terminal
Terminal for power supply to the controller.
Refer to < “1-4 Connection” - “Power Connection”.

14. Sensor Head A Connection Connector
Controller recognizes a sensor head which is connected to this connector as
“Sensor Head A” and starts operation.
15. Sensor Head B Connection Connector
Controller recognizes a sensor head which is connected to this connector as
“Sensor Head B” and starts operation.
16. DIN Rail Mounting Hook
Used for hooking/removing the sensor heads to/from the 35mm width DIN
rail with one-touch simple operation.
17. Ethernet Connector (* Only HL-C21Cuo is equipped.)
Used for communication with the control devices using Ethernet.

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

1-8
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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 1
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. (=58

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”.

1-10
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Chapter 1 Prior to Use

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.

1-11
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Chapter 1 Prior to Use

* 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.

1-12
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Chapter 1 Prior to Use

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.

1-13
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Chapter 1 Prior to Use

e Angle between the measurement center and the sensor head

Diffuse reflection surface
Mount the sensor head as shown at the right, so

Diffuse reflection line

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”.

1,90 degrees

Specular reflection surface
Mount the sensor head as shown at the right, so

.. .. \ Specular reflection line
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

L 90 degrees

specular reflection installation.

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.

©OCHECK

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-C203, HL-C211 HL-C235

1-14
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1-4 Connection

1-4-1 Connection Method of Power Supply

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

Rated Voltage |24VDC L) E
24V
ToeranceVolage | | ¢ 14 26.4VDC [ 7 24vpe
Variation Range ov
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.

1/0 Terminal Block > 2 Analog Output/Laser Output Terminal Block

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 Block MC1.5/16-ST-3.5(Color:Black)
Socket . -ST-3.5(Color:Blac
PHOENIX CONTACT Ltd | \1 01751 | _ST-3.5(Color:Black)
. . Flathead Screwdriver Tightening Torque
Tightening Tool -
Blade Width: 0.4 X 2.5 0.22 to 0.25N'm
Adaptable Size Cross-section Area
Electric Wire R
(Stranded Wire) AWGH#24 to 15 0.5to 1.5mm
m Wiring Method
1-15
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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.

© 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 Iess.

1-16
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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

& =EETE

USB Cable

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

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

2-1 Functions and Arrangements of I/O

Terminal Block:-----rxrrermreemreeeineen 2-2
2-2 1/O Circuit------rrrrrrrrrrrrreeee e 2-4
2-3 Interlock Circuit---------r-rmrmrmraraeaenns 2-6
2-4 Analog Output Circuit------e-eeeeeeeeee 2-7
2-5 Tlmlng Chart --r-rrrrrrrrrereeeaeeees 2-8
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Chapter 2 1/O Terminal Block

2-1 Functions and Arrangements of I/O Terminal Block

Analog output terminal block/Laser control terminal block

wille L] Function
s o NPN | PNP
- H (V)1 Analog voltage output (for OUT1)
o % AGND Analog ground
‘ h=| H1 Analog current output (for OUT1)
Eé % (V)2 Analog voltage output (for OUT2)
z N AGND Analog ground
E g h2 Analog current output (for OUT2)
MNR= 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 (-)
@« % \ IL IL- |Remote interlock Laser stop when opened.
= (-) IL+ |Remote interlock common
I/0 terminal block
Terminal Function
o ovm NPN | PNP
ce ZS1 Zero set input (for OUT1) ON during short circuit”
T™M1 Timing input (for OUT1) ON during short circuit
RS1 Reset input (for OUT1) ON during short circuit
Reserved terminal
Reserved terminal
(-) Common (-)
AL1 Alarm output (for OUT1)
ST1 Strobe output (for OUT1)
HI1 Judgment HI output (for OUT1)
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

second.

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

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.

2-2
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Chapter 2 1/O Terminal Block

1/0 terminal block

= Terminal .

[-a o0 Function

g o NPN | PNP

E TG 282 Zero set input (for OUT2) ON during short circuit”
B [j;;; = us, T™M2 Timing input (for OUT2) ON during short circuit
F {E % covsare RS2 Reset input (for OUT2) ON during short circuit

- wa| [ a0

- - ) () |Common (-

I
§ /

AL2 Alarm output (for OUT2)

ST2 Strobe output (for OUT2)

HI2 Judgment HI output (for OUT2)

GO2 Judgment GO output (for OUT2)
LO2 Judgment LO output (for OUT2)

‘Eﬂi-§§!§43- -Ei&u
L‘MQJMJ:‘JI:MHJ:MLULMLMQJMI‘

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.

© CHECK

Do not connect anything to the reserved terminals; they are connected to the
internal circuit.
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Chapter 2 1/O Terminal Block

2-2 |/O Circuit
m NPN Type

} +24V
— Alarm output AL 1/2 i
_ & [% 100mA max. I Strobe outpul | J
= L 1 el ol .
g = 1 |sTiz e
o t [‘ | '_r 100 max. IJJdngHl output
] . 1 | H1r2 [
g =" - Load —
% ! r‘\ ‘3’ ID:)'nAms:.' IJG.gg-II:'Izen! oulput __ Extemal power
2 : Load T 31030V DC
2 I 'r\‘ & 100mA max. l Judgment output
i) = 1 1Lo1/2
= r Load
= I R‘?IDDMmaz.‘
, ), Common ()
[ 5v
_ I% Zero set input ZS 1/2
E gl
5 T—?
h=
L ming input TM 1/2 Main unit power
= - — - v
[ | 2avoc sto%
5 & 5V T including ripple of
2 L 1 0.5V (P-P)
z 1 Reset input RS 1/2
£ 4
g 0y
=] Memory change input
= MD to M3
At
o BV
[ 1 Laser control input
:ﬁ«w ot} LSRA or LSRE o
—f L L1
C LA
Commen {-} ] i 1 1
oV
' FG
1
- I MNo-voltage input NPN transistor open
-~ [ S i flect t
o Contreller in- Extemal connec- ™., POREGIoS APl
ternal circuit fion example - 1 IN© 1 IN & L
e - yoor r_,_
E Commaon {-) &— Commen (-) &

@O CHECK
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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Chapter 2 1/O Terminal Block

m PNP Type

+24V
Main unit power
Commen [t%
Alarm aufpu 3 .24V DG 11.0%
& ¥ |/+-$UUP1A max| | AL 172 . : including ripple of
5 ! Load | 0.5V (PR}
5 (:/ " Strobe output E
3 U 100mamas| | ST
E T Load
] Wil Judgment cutput -
59 [ | " 100mA e HI 172 1
o i | Load
-] W11 Judgment output
g —\J womamax| | GOz 7
2 b = —| Load |
! Judgment cutput —
£ _“:j *’ﬂﬂmh i, Lo gfz
L — ~ — Load
_ I Common -
1 i
S /- External power
w, Zerosetinput |/ Ve 10.8 1o 30V DC
B e |25 112 I o
(A
s | [3
= .
= = -
B S | Timing input TM 1/2
5 »
5 - Reset input RS 1/2
2 o
£ 3
s :
+ | Memary change input
-~ B MO to M3
[ + | Laser control input
_\E'l"w " | | LSRA cr LSRB
t T 1§ Common (-}
o
A . I | Voltage input PNP transistor open
,x" Caontroller in- Extamnal connec- " collectaroUput
\\\\‘ t?rrug'- :ircuit .Iion eﬁ:al:n!zlz : /(/ IN 6 IN & j\_ ’
- Lo 1 2 ar -
| Common (=) o T Comman (=) &

O CHECK
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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Chapter 2 1/O Terminal Block

2-3 Interlock Circuit

m NPN Type

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

L
a v
E=2
Q 1L "
= Tt
1 1
g Common (-} '._4(_.'
| \\ S
Controtler in- ’mm% s N
i o g ! -voltage Input MNPN transistor open |
‘{E\m]i“_“‘:“" o '“""'E_/_/ ! collector output |

INe—

M o
| Vi or \P,
| Common {-} o—' Comman (-} & |

m PNP Type

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

o TV Ju

Main circuit
=
No-voltage inout

F

I
-éamwller in- | | | Extemal conec-
&l{mal clreuit o axampls
]

@O CHECK

IL+ is connected to the 24V power supply at the internal circuit.

connect the voltage input or PNP transistor open collector output to it.

Do not

2-6
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1/0 Terminal Block

2-4 Analog Output Circuit

Main circuit
2
5

A

A1 B
/Controller in- | | Extemal connec-".
Kl@_;mal circuit | | | tion axample //
N | B

*: Either “1” or “2” is entered.

O CHECK

Analog
input device

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

- Use shielded wires for analog outputs.
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2-5 Timing Chart

e Normal measurement

& Console indicated vakie/Analog outout (Zers setinputis reflectad
; even during fming hobd.

Judgment upper fimit : / L M,V o

Zeda

Judgment lower Himit

Sensor
meagurément value

|_?N I_?FF

Zero set input
Timing input "
g ingu DFF 1
Reset input DFF M M
Strobe output E —
DFF'J aLJIFulj-wgeﬂslau.us L e status
Judgment output | | (=] [EEAREEN [ G0 [T6] =6 Wie] &6

- Judgment output OFF

e Peak/bottom measurement

Consale indicated \lalue.".'\nahfg output

Judgment upper limit b it I'Ti

Zero -+ Y
Sensor
measurement valze s,

Judgment lower limit

an OFF
Zero setinput i i
Thming in pmcm: 1 | | 1T ]
Reset tnpuTGFF n n
Strobe oufput ;{ J.<_ ;
OFF J Er?ﬁieu status k=il Rn?l%?red stalus
Judgmentoutput L €3] | R HI [co o] co Mo co

W Judgment outpul OFF

The above chart uses peak measurement for explanation.

ero set input i reflectes
wlwr.u%tl;lgrf 3

e Peak to peak measurement

Eons«ule mnlqaleﬂ walug/
nalog ourp(

dJudgment upper limit
Zem

Judgment lower limd

Sensor
m?asuremanl
value

Cutput at data unfoced

O OFF ] {

Zero sel input il 1 [ r?:

AL fal i} 1

Tirming input o 1 1 M1
- ON

Resetinput - Il n

strobo outpt | Daja -fe—paa
unfixed slalus unfixed stalus
Judgrment outpat W& [ w | oo I GO NEEGEIRD  [EEEE

- Judoment cutput OFF
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Chapter 2 1/O Terminal Block

* 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
(e 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.
eax/bo omt The HOLD status is cancelled when it turns to OFF.  The peak
measurement | pottom) value is reset when the HOLD status is cancelled.

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

Peak to peak
measurement

2-9
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Chapter 2 1/O Terminal Block

e Laser control

ON
Laser control input

100 to 120ms 2 100 to 120ms 2
> >
Emission
Laser
Stop
*1
>
Measurement status Normal Data unfixed N ement
e Interlock control
Short
Remote interlock input ™"
open 100 to 120ms Approx. 5s
>
Emission
Laser
Stop “
>
Normal - Normal
Measurement status yommal Data unfixed measqrement

*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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Programmable Display Operation

3-1 Operation SCreens ««««+++=xxreesssseeeesnees 3-2

3-2 BasiC Operation -+ ««««++==sssreesssssreeasnens 3-6

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

3-3 Screen Transition Diagram ««---«-x-e-eee 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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Chapter 3 Programmable Display Operation

3-1 Operation Screens

m Screens

e Top menu and Setting menu

Top menu

oo The left figure shows the Top screen.

Meas | Recd LI | Recd LI [Memary|

pee Pins | orase rmerlsaingf -~ All kindss of screens displayed on the programmable

display can be changed through any of the keys on

the Top menu.

3 Meas | e Touch the key to display the measurement values or configure the
Display settings related to measurement value display.
RV?;;?I:' ~~~~~~~~~~~~~ Touch the key to display the waveform of received light intensity.
;egial‘kl ~~~~~~~~~~~~~~~ Touch the key to display received light intensity of Head A and B at peak.
I\élﬁ;nnc;rg --------------- Touch the key to change memory.
Setting | -+ereeeeeeee Touch the key to display Setting menu.
Setting menu
Setting | Tap
Orbject Setti ng for Memoey Changs . .
Hesia | outr | Syatem Touching respective keys moves
Hesd B | 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.

~~~~~~~~~~ Touch the key to move to OUT1 Menu screen.
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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Chapter 3 Programmable Display Operation

m Shift Screen Levels

The operation screen consists of hierarchical tree structure.
Touch the E]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 [Men {wp] 5. 00000  [Wem
12345%555L{|4—@—12345%55&”
HEEEIEEEG 7850 -15%]
A
4|4 |Shift up/down one level ¥ |-4| Shift up/down one level
Lo Lmt Val mm | Top Lo Limt Val mm | Top

—-5. QQOO0OO MEHU+ 75- OOOOO Menu
=]+ ]=]= [ ——@——[ T[]« ]=]=]=

HAEHEENEEE Same level HEEI B EE

i
[

2>

E] ------ Shift to lower tier by one level
E] ------ Shift to upper tier by one level

E] ------ Advance to another item on
the same level Change between Head A/B or OUT1/2,

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

the same level

m Select Variables from among Alternatives
This section explains how to select the variables from among alternatives.

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

Chattering Prev for Term WP Comm| Top

Cheattering Prevertion Menu
wTemmied |->I OFF +[ON1 }-»[ON2 )—l

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

Digit Mo of Meas Val OUT1 Top
. Meru
Digit Mo of
Mezs Val |—>|5 digits|—>|4 digiis|—>|3 digits|—F|2 digilsl—bl 1 digit |—>|6 digifsi—l
Digit Mo of Meas Val OUT1 Top

Datnod (5ot [A] order.

Touching the setting value displayed between the [¥]

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

and [A] keys returns the setting to the initial value.
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Chapter 3 Programmable Display Operation

Enter Value

This section explains how to enter the
numerical value for upper/lower limit value or
offset. A numerical keypad is displayed on
the screen for numerical input.

Touch the frame above the setting value.
The cursor blinks and numerical value can be
entered.

Enter the integral value using the keypad.

Touch the [.] (decimal point) key.

Enter the decimal fractions.

Touch the (enter) key.

This determines the value.

* 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.

Setting value

Lo Lmtval mo/mm Ton

5. 000 Meru
1l2)3]a]s]* i +*
sl7lelofol. I=12] [w

Decimal point Enter

Lolmtval  [OF1] e [ Toe

5. O Menu
IHEHAINYVEERD
sl e o = ]~] [
Lolmt¥al  [OUT1]  mm| Tom

2., 00000 Meru
AAEBEBAEBAEE Y
s s Tol- =11 [#]
Lo Lmtval oL o | Ton

2. 00000 [Menu
elslals ==+ &
slzlelefol A=12] [w
Lo Lmtval oL o | Ton

2. 50000 [Menu
el 2= (e
sl | =] [®]
Lolmt¥al  [QUT1]  mm| Tor

2., 50000 Menu
Tzl:T«T5=I=[=] (&
s[7]s]a]o]. = ]
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MEMO
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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 Initial power-on

[ Check connection ]

v
(e )
[ Start-up ]

[ 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.

Y1 =4 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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Chapter 3 Programmable Display Operation

Y] Position adjustment of sensor head

Check the mounting direction of sensor head. Select the optimum
direction according to the shape or moving direction of measurement
[ Check installation ] 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

\%4
[ Check ] around the measurement center.
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
Vv of object is within the measurement range. The RANGE
Check indicator blinks in yellow when the object is within the
measurementrange | oot ran
ge.

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

Vv The compact programmable display displays the measurement

value while the measurement object is within the measurable range.
Install completed i .
Cancel the alarm if it does not display the measurement value.

= “4-4-1 Alarm Setting and Outputs”

L2 Initialization

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

SYI=) Save settings

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

[ Save settings

Up to 16 settings can be saved and loaded as required. They can

Advanced settings be changed from terminals, too.
" = “Chapter 4 Explanation of Functions”
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Chapter 3 Programmable Display Operation

31343 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
“STEP2 Basic Setting.”

Note that a different installation method is used between specular
reflection and diffuse reflection.

= “1-3-2 Sensor Head”

[ Basic settings ]

V
[ Install sensor head ]

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

A4 . .
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”

CHNIQUE

- 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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Chapter 3 Programmable Display Operation

YIS Thickness measurement: glass material

[

Basic Setting

U

[

Set
Output Selection

0

[

Set
Transparent Object

)

4

Fix ND filter

V.

Advanced settings

CHN I QUE

1st Surface

<:
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

Top
Meas | Recd Ll | Recd LI | Mamary|
Dislay | Wave | at Peak | Change |51
[ D [ ] [ ] [ .
|
1
Y l v
|Mea5urement Walue Menu | Top lead fedll Recd Light Intensity at Peak | Tap

|[ Measurement alue Display |

|||our1 Disptay JoUT2 Dispiay | cUT
1682

”IOUT’IOperat

oUT2 Operst fDiep

Cigt o
Updats Cyoied

Measu

rement Value Menu

B

ouT1

0.00000

L=
oy i

AT 1A i

OUT1 & 2 Display

Iy | Pl P il m
an [t ]
o

Digit Number

[Lipcibs Corl o Wiam: o

Update Cycle

Tl ol

(OUT2) Operation
[Te ]
S, GG2AOQ i =

g e

Boian

500
500

Head A

Head B

Enlarged waveform screen

Received Light Intensity at Peak

y

Svstem Top

Press the Selection Memory No. Buttan.

[0 [=]7]
Memory Change l

Svstem Top

Press the Selection Memory No. Button.
La] =[]zl sa]a]1s]

Mermory Change

Mermory Chance
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Setting Menu

Sefting [ 7o
Crbject Setting for Merory Change
Head & | OuT1 . System
QMmon
HeadB | OUT2
Head A Menu Top Head A Menu 2/2 Top
Install | Emiss | EmitLI | A=m Peak | Emzs | Emss f o1
> tode Dasue foemon | it | | | s | e [ Refer to 3
Meas | Meas | Laser [ oalibra- Median E Page 3-12.
Made | surRer] Cortror | "t [ qu]up] | Fiter [«
Head A
Head B Manu Too | [Head BMenu 272 Top
Install | Emiss | EmitLl | A=m ok | Emiss | Emies - The setting items of
Delay ] e N A JMessuring]
) Moce | Adust | Search ) Times el el el D ] Head B are the same as
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Mode | surker | Corrat | "5 [ ][] | Fiker [« ’
Head B
QUT1 Menu 172 Top | |OUT1 Menu 22 Top
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ouT2
Cormmon Menu Top
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N B ITervaIF' o Lelay ,REfer to
Irtf & Page 3-13.
Prev [«]9]
Common
Systern Menu 142 Top System Menu 212 | Top
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I [ I [ e o [ | Refer to
»| Copy Jremche | Copy unit >p 3-13
odate [ E age .
Save | Com f By ot §cottng ‘"’

System
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Setting

HeadB | OUT2 Commer|
Head A Menu Top Head A Menu 22 Tap OUT1 Menu 112 Top
Install | Emiss | EmitLI | Aem Pad [ Emis [ Bmis azuring | Cutput Analysis| Fiter
Mode | Adust | Search | That @ - o | st | edel FRD - beiectio] Mode | Operate] O o
Meas | Meas | Laser [ calibra- E‘ ed E E‘ Upilo | Upilo JDigit NoJ snalce =1
Mode | Suf Ref | Cortrar | o0 ‘\» Filter |§||; Lt Vel |Lot Hys| Meas | Seoine [4u]np
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Installation Mode
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o
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8 Freons e Vo) | Meru
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-5.000000 -

Top
o[ ey
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Change

»
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¥
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100 e
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slofefefol . [=]-] [»
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sl7]sfo ol |=]-] [*
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e
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512 car =0
el a5 = Laees

sl ]s]o]o] [=]] [®
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s|7)s]=]o] [=]-] [«
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e
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¥
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[Analysis Mode OUTt

5
Normal
¥
)

Top.
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Hode
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|
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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

—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.

[ E— 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.

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

3-3-2

Received Light Intensity at Peak

The screen displays the peak intensity

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

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

The screen also displays the state of

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

in the measurement range.
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Explanation of Functions

This chapter describes various functions of the system.

A-1 Data FIOW - =-rrrrrrrrrrrree s 4-2
4-2 Classification of Function «---+--------- 4-3
4-3 Function List & Initial Values ---------- 4-3
4-3-1 Head Setting----------oeereeeeees 4-7
4-3-2 OUT Setting-----w-eeeeeeeeeenes 4-23
4-3-3 Common Setting -~ 4-53
4-3-4 System Setting oo 4-59
4-3-5 Buffering Setting -+ 4-75
4-4 Supplemental Explanation -« «-«+-«-----+ 4-84

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

become Unfixed ----------oooeeeeeeeee 4-85
4-4-3 Memory Save and Terminal
Settlng .................................... 4_88
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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 B Data

[ Sampling ]

[ Sampling ]

[Alarm Dperstion]

[Alarm Operation]

[ Median Filter |

[Median Filter |

[ Callibration ]

[ Calibration ]

\

7

\ I o’

L 2
[Meas. Value of Head A]

[Meas. Value of Head B]

(OUT1 Data }-

—— OUT2 Data ) E—

r

[Dulput Selection {calculation between two heads)]

|

!

[ Fiter ]

[ Fiter ]

[ Zero Set ]

[ Zero Set ]

[Analysis Mode]

[Aneﬂysis Mode]

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 OUTZ.
Calculation batween two heads can be performed.
=¥ “4-3-2 OUT Setting™"Output Selection”

Sets the average maving 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-

[Operatian Coefﬂciem] [Gperalion Coefﬁcient] ment value.
=» “4-3-2 DUT Setting"-"Operation Coefficient”
Adds/subtracts your determined offset
[ Offset ] [ Offset ] value to /from the measurement value.
=» “4-3-2 OUT Setting™"Offset"
Determines the output type from HI, GO, or LO
[Judgment Output] [Judgment Output] according to the last result of data processing.
-» “4-3-2 OUT Setting™-UpperiLower Limit Value”
\ !_ v \ l S
[OUT1 Output] [OUT2 Output]
4-2
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Chapter 4 Explanation of Functions

4-2 Classification of Function

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

Classification

Details

Head Setting

Function setting for stable measurement by improving accuracy of laser
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

§ Function Details Initial value iy | 18T
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 © 4-8
Emission Adjustment Sets the optimum emitted light intensity AUTO o 410
for the measurement area.
Emission Area-a This function specifies an emission auto !
o|Adjustment adiustment area @) 4-11
£ |Area Area-b |3% : 512
[0}
0 ) . Searches the received light intensity of all
= Em|tteq 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 O 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 O 4-18

*1 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].

4-3

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 4 Explanation of Functions

ﬁ Function Details Initial value Memory |- Ref.
o change*!| page
Measurement Upper measurement limit
value A (positive number)
Correct Corrects the measurement|{Upper measurement limit
... |valuea |value to the measurement (positive number)
= Calibration [y surement object’s  color, material,{Lower measurement limit O | 419
= value B surface condition. (negative number)
& Correct Lower measurement limit
- value b (negative number)
©
) - Sets the peak of the
T ggﬁgisveif‘)gmt'on 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 @) 4-22
prevent variation in measurement.
Selects whether measurement
is individually performed by OUT1:A
Output Selection each  sensor head or OUT2'B O |4-23
performed by two sensor )
heads with various calculation.
Selects the measurement
Transparent Object [surface from several surfaces 1% surface @) 4-25
existed in the transparent object.
Refractive Reflects the refractive index,
Index which is set at “Refractive Index”, OFF @) 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
_g’ Hold measurement value display. OFF X 4-35
% |Analysis Mode Sets the analysis mode. Normal O ]4-36
D | : Selects the moving average, .
,5 Filter Operation low-pass, or high-pass. Moving average o}
o " Sets the average number of ;
Average Times times of moving average. 512 times ©) 4-37
Sets the cutoff frequency of
Cutoff frequency the low-pass/high-pass filter. 100Hz o
; L 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 O | 440
Upper Limit value Sets upper/lower limit value Uppe(rpgwsgsgrsgrsg)t limit
Judgm — forIJudgmg the measurement Lower measurement imit O | 4-41
OS‘?ptut Lower Limit Value|value. (negative value)
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.) o) 4-45
Analog |Voltage a Performs scaling the analog +5[V]
Scaling éoltagg loutput toany Lower meas. limit
Meas. Val B |desired value. (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.

4-4
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Chapter 4 Explanation of Functions

2]
8 Function Details Initial value Memor*y bk
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] o]
Analog Output at Sets the analog output status at| _ B
o|Data Unfixed data unfixed. 10.800[v] | O |4-49
% Digital Output at|Sets the digital output status at| Hold previous o |4-50
o |Alarm alarm operation. value
'_
Retards output from the alarm
) -
o) Alarm Output Delay terminal. ON O |[4-51
- Sets the display digits number
II\D/IIeg;ts’l\Jl;jenrqnbeer:t(galue 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
o Sampling Cycle measurement. 40ps O |[4-53
£ |Terminal Input Sets that two sensor heads can
'*q",' Control be operated by one terminal input. Independent O |4-55
%) N " " -
Chattering Prevention|Prevents chattering of terminal
& |for Terminal Input input. ON1 O | 4-56
E Judgment Output Off |Delays the timing of switching ON OFF o |a57
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
of Measurement Value |measurement value display. Standard % |4-59
o Changes the indication unit of
Srr:ie:nge Indication the measurement value on mm unit Y | 4-61
compact programmable display.
: Copies the setting contents of “OUT Setting”
Copy Output Setting between memories. X |4-62
Priority Setting of :
E’ 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
5 Memory Copy another memory. X |4-65
(% Initialization Initializes the memory settings in current using. X | 4-66
Initialize All Memory |[Initializes all memory settings.
Save Saves all memory settings. X |4-68
Communication: ot
COM Port Sets RS-232C communication.
Baud Rate Sets the communication speed. 115200bps % |4-69
Data Length Sets the number of bits of data. 8bit
Parity Sets the parity. None

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

cannot be executed.
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Chapter 4 Explanation of Functions

” Memo
E Function Details Initial value hry Ref.
I5) chang| 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
Mode measurement data. Handshake x 4-70
()]
£| |Rs-232C Output Type|[ SO the outbut type of thel oy
Z .
€N Console Settin Performs various settings for compact
5 9 programmable display.
2 Prevents any error settings due to
2 Panel Lock misoperation of compact OFF A 4-72
programmable display.
Selects the next displaying screen .
Start-up Screen after wake-up screen of compact Ouglrlzl;?lay
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. OouT1 X 4-79
Loads the measurement data for a
) long-duration by decimating the
Buffering Rate measurement data during data 1 X 4-79
o accumulation.
(= .
3 | Accumulation Amount Sets the accumulation  data 20000 data X 4-79
) amount.
o — - —
£ | Trigger Conditions Sets tt_’ne conditions of trigger| At timing input X 4-80
) generation. on
=1 Delays the timing of accumulation
@ | Trigger Delay after the trigger generation. 0 X 4-81
. ) Sets the trigger generation position
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.

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

cannot be executed.
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Chapter 4 Explanation of Functions

4-3-1 Head Setting

m Installation Mode

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

Diffuse Reflection Specular Reflection

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

mirror-surface or transparent objects and transparent objects.

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

@O CHECK

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

e How to Use

1 Display the “Installation Mode” screen.

Setting screen of sensor head A Setting screen of sensor head B
Installation Mode Head A Top Installation Mode Head B Top
Menu
N R
[»] «
2 Touch “Installation Mode” key to select the  |!nstalation Mode Heada Ton
. . Menu
installation mode. Instalaton
. . Made
The display changes between | Diff Refl | and »
Spec Refl| by touching the key. =
4-7
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Chapter 4 Explanation of Functions

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
. o Effects ;
item Applications setting
Diffuse ' Ar}y objects other than Standard setting suitable
. mirror-surface or Lo
Reflection . for many applications.
[Standard] Sparent 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
finished metal .
. L Enhances the effect in
Metal 2 - Materials with tiny |, .
. Metal 1” mode.
scratch, cutting
mark, grinding mark
' Ha}ftransparent 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 L .
[Standard] - Front and back reﬂect_lon 1nstallat‘10n.
surface of glass Try this mode at first.
Performs measurement on Specular
- Clearance of glass, ] .
Glass . 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.

@O 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.

4-8
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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 ]

4-9
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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.

{JTECHN I QUE

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 fdjustment Head A Top Emission Adustment Head B Top
Emigsion Menu lE‘ Emission Menu
Adjustrment u Ii‘ Adjustment] u
EmittedLight Intsrsity 12,3 % EI Emitied Light Intsreity (] 6 % E‘
2 Set the emission intensity by [A][W] key. Emisionfepctwert. Hopdd | Top
The below shows the light intensity of 31 S O utoJA] 22
levels of the setting value.
Set.value Emitted light intensity S g 12.5% »

=

AUTC

0.04% fixed
0.05% fixed
0.06% fixed

59.2% fixed
76.9% fixed

100% fixed High

4-10
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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.

CHNIQUE

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

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

© CHECK

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

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

of 1 to 112 respectively.

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

of 1 to 256 respectively.

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

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

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

@How to use

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

Emission Adjust Area a[Heard & Tap Emission Adjust Area o[Head ] Tap
1 el vem | 4] 1 el =
TG = =l ae| ® [[EREEEEE e

AHEHEDRE [

-

afafol.]=[<] [@

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

[ia]

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

Tafs a5 =] ]i]Areaa
HEEIEEE

®

[
¥

T
*
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Chapter 4 Explanation of Functions

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

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

4-12
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m Emitted Light Intensity Search

This function searches the received light intens

ity of a measurement

surface and sets the appropriate emitted light intensity automatically.

CHNIQUE

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

surfaces with high received light. This results in fai

lure of optimizing the

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

To optimize the received light intensity of an object

with the least light

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

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

arch”, the optimum value

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

failed, “Emission Adjustment” is set to “AUTQO”.

@O CHECK

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

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

to “4-3-2 OUT Setting’-

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

emission adjustment area.

e How to use

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

Execution screen of sensor head B

Emitted LI Search HeadA Top

Current Emission Adjust At »

Menu Menu
K

Emitted LI Search Head B Top

Current Emission Adjust  Auto E‘

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

When Search was completed.

Emitted LI Search

Emitted LI Search in Progress
Flease wait

When search was failed.

Emitted LI Search HeadA

Emitted Light Intensity Search Completed.

Emitted LI Search HeadA  WARNING

Emitted Light Intensity Search Imposs ble.
Set AUTO Emission Adjustment

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

the screen, the current

Adjustment” is set to

4-13
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m Alarm Delay Times

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

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

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

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

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

@ REFERENCE

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

e How to use

1 Display the “Alarm Delay Times” screen.

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

8 P v [Wens | 48] 5 EEmgEE, (e
IHEHEBABABEE |§| 1z2]=12]5]=]=]=
sl7fefsfo] I=]-] [w] 6l ]afsfol I=]-] [«

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

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

5 5 5 3 5 Previous Nomal Value) | Menu

) Tzl A==
Set “0” to turn off the function, and set “65535” s o) PR I=l2] @
when the previous normal value is on hold. > )
4 Touch the key to confirm the setting Alarm Delay Times [fesdd] | Top
number of times. 5 5 5 3 5 Prados damal ey | Menu
IREDBEEE
slale]o]el. = »
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m Measurement Surface Reference

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

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

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

st surface 4th surface

2nd 3rd

Near
\/ ﬂ Transparent/glass \/ fﬂj

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

Transparent/glass
| r——

Far

e How to use

1 Display the “Meas Surf Ref” screen.

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

Meas SudfRefl  HeadA Top Meas Surf Ref  HeadB Top

M M

e s % —
» -

2 Select the measurement surface reference. [vesssuimar Tesdn Top

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

A given range can be specified for measurement.

CHNIQUE

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

In order to set a measuring range, specify the positions of two light receiving
cells (Measuring Point a and Measuring Point b). The area in between the
specified two points are set as the measuring range, and other areas are
excluded from measurement.
Measuring Point a and Measuring Point b should be respectively set between
3 and 510.

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

Point a Point b

<——Measuring———
Range

O CHECK

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

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

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

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

4-16
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e How to use

1 Display the “Measuring Range” screen.

Setting screen for Sensor Head A Setting screen for Sensor Head B

Meas unng Panpe Toa Wleze uning Ranps T
Panta K A K ool Werw | [@] | Porta KK oo Mecw
IREREHBERL [»] tlafafalsh=1s] %
slzlalelcol. I=]~] (W sl7le]e]ol.]=]-] |@
2 Switch between “Measuring Point a” and MemsurngRangs T
“Measuring Point b” by touching the [&][¥] Ponka KHOK cel Merw
IAAOHBER
keys.
AEBEDRRE

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

4 Specify the area by touching the numeric - =
keys. Parka 3K 3 col e

DHEBBEBAE
sl7le /Lol 1=1-] [

9

5 Enable the specified area by touching the [——r- T
key. Parke % K % cel

Tefafals ==
sl7le]=]o]. = »

h
-

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

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

© CHECK

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

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

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

function.

e How to use

1 Display the “Laser Control” screen.

Setting screen of sensor head A Setting screen of sensor head B
Laser control Head A Top Laser control Head B Top
M enu
»] .
2 Touch the “Laser Control” key and Lasercontrol  HeadA Top
changes the setting. Laser cortro -
The key display is changed between 3

and each time the key is touched.
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m Calibration

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

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

measurement value, and the point *

<

a” means the correction value. The point

“B” and the correction value “b” can be set as same as the above.

Output

Measurement value A

Correction value a

Measurement value

Correction value

Correction value b

Measurement value A

© CHECK

O: Measurement value
O: Correct value

» Measurement range

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

e How to use

1 Display the “Calibration” screen.

Setting screen of sensor head A

Calibration Head Ay Top

ez A Il Corramml| gery

5.000000 = EIUUDUDU1CMM3

Meze B rmd Corr b |
-5.000000 - -5 o000 [me

2 Touch the key.

The screen is changed.

Touch each key to change the screen.

Key

Screen

---Measurement value Ainput screen
---Cotrecﬁon value a input screen
---Measurement value B input screen
---Cotrecﬁon value b input screen

(bottom)Measurement value B load screen

(top)---Measurement value Aload screen }

[e#]

Setting screen of sensor head B

Calibration Head B Top
ez A Il Gorra ewd] pgeny
5.000000 = 5.000000
| Charge

ez B [l Corrh
-5.000000 - -B.OOOCOO (4w

Calibratinn Head B T
ez A Il Corra mrd] eny
5.000000 = 5.000000

Meme B Il Comb ol
-5.000000 - -5.000000

5 |

Calibration Head

Ml@l ] |Gcﬂ’_c|| Il Executef
5000000 = 5.000000

trmt I}
-5.000000 - 5.000000 [ Cares]

=>For inputting the measurement

value or correction value

->For loading the measurement

value from the current value

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com
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3 Set/change the measurement value or correction value.
For setting or changing method of the measurement value and correction
value, refer to “For inputting the measurement value or correction
value” and “For loading the measurement value from the current value”.

Excute : Caliliration Head A |
4 Touch the key. e 2

. Exel
*Touch the[_Cancel | key to cancel changing 5.000000 - 10.000000%

mend e
the value. -5.000000 - -10.000000 [Ceree

Calibration starts with the setting value.

Calibration Head 2 Top
Tezs & o Corr s il pery
5,000000 10 nnnnun e
. . ez B
For inputting the measurement value or & foooon ™ _1 b 000000 »

correction value
1 Touch the [MeasA], [Meas B |, [ Corra |, |Caliuration Head A

N 3 Irrenl Onrr a [mn]
or key to be input. i . —
The screen for inputting the setting value appears.

Joad fred Cnrr h

Qoo - *5 OUUUOU ICWE‘

2 Input the setting value (1), then, touch the [putiessvala Feaad mm
key (2) to confirm the setting. 10. 000000 |Retum

1ja2]3]a]s)*]s=]s
sl7je6]e B

QQ

3 Touch the key to return to the  [ipuibeasvals (oA

step1 screen. 10. 000000 [Rem
213451 ==F
. HEEEIEE S
For loading the measurement value from
the current value
1 Touch the key Calibration Head A
. Meas A]Load (mml [Corra [rm-\] Execute]
The screen for loading the measurement value 5.0000(] 500000
[Garr b |
appears. o000\ /5000000 [Sos

2 Touch the[ LoadMeasValAfom Curval.| key. —[Loadbeasvais Hews

Upper:Meas Wal A/LowerCurr Val

. Ret
The measurement value is loaded from the current 5. 000000 i
2. 500000
Value. Load Meas Va\A fram Gurr val I

9

3 Touch the key to return to the  [LosdMessvala hesun

Upper:Meas Wal A/Lower:Curr Wal B

step1 screen. 5. 000000 L
2. 500000

I Load Meas Wal A fram Gurr val I )

shyrn

@O CHECK
The setting contents of the output selection for OUT setting are reflected in
the current value. Set OUT1 to “A” and OUT2 to “B” for the output selection.
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Chapter 4 Explanation of Functions

mPeak Recognition Sensitivity

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

CHNIQUE

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

Detection

Setting value|
for peak
recog. sens.

© CHECK

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

e How to use

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

Selection screen of sensor head A Selection screen of sensor head B
Peakrecog. sens Top Peak recor. sens Top
100 Menu E 100 Menu
IBEAHBER » [EEEEEEE
al7)ala]ol. [=]<] [® 67 ]afefol I=]-] [«
2 Set the peak recognition sensitivity. Pesk mton sens [Head T
(1) Touch the (|[Head B]) key to make 100
the numerical value input possible. ; : : : ; z f z >
(2) Input the numerical value.
(3) Touch the key to confirm the value. S@) ©)
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mMedian Filter

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

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

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

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

Measurement [ 0.0 | [0.0] [0.0] [0.0] [1.0] [1.0] [10.0] [1.0] [1.0]
value | | | | | !

|
Median 7 points [o0] [1.0] [1.0]

4 CHN I QUE

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

© CHECK

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

e How to use

1 Display the “Median Filter” screen.

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

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

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

Menu

[J

Median Fitter
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4-3-2 OUT Setting

m Output Selection
This function selects the output pattern of measurement values.

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

Setting item Function
A Outputs the measurement value of the sensor head A.
B Outputs the measurement value of the sensor head B.
-A Outputs the measurement value of the sensor head A with putting a negative sign.

-B Outputs the measurement value of the sensor head B with putting a negative sign.
A+B Adds the measurement values of the sensor heads A&B and outputs the value.
(A+B) Adds the measurement values of the sensor heads A&B and outputs the value

with putting a negative sign.
Subtracts the measurement value of the sensor head B from that of sensor head A
A-B
and outputs the value.
Subtracts the measurement value of the sensor head A from that of sensor head B
B-A
and outputs the value.
ATr Outputs the measurement value of a transparent object by using the sensor head
A.
BTr Outputs the measurement value of a transparent object by using the sensor head
B.
ATr Outputs the measurement value of transparent object A with putting a negative
sign.
BTr Outputs the measurement value of transparent object B with putting a negative
sign.

A1+BA[Tr] Adds the measurement values of 1st surface of a transparent object measured
by the sensor head A & B and outputs the value.

(A1+B1)[T1] Adds the measurement values of 1st surface of a transparent object measured
by the sensor head A & B and outputs the value with putting a negative sign.

Subtracts the measurement value (1st surface of a transparent object) of the sensor head B

A1-B1[Tr]  |from the measurement value (1st surface of a transparent object) of the sensor head A and
outputs the value.

Subtracts the measurement value (1st surface of a transparent object) of the sensor head A
B1-A1[Tr]  |from the measurement value (st surface of a transparent object) of the sensor head B and
outputs the value.

@O CHECK

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

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

1 Display the “Output Selection” screen.

Selection screen of OUT1 Selection screen of OUT2
Cutput Seletion  OUT1 Top Output Selection  OUT? Top
s | mB | a8 vew | (4 a4 | AB | AB Ak
. oB | A - 5 |
H EREEIE v ' E‘ -B | -(A+B)| B-A J‘
» — ]
Oulpt Selection OUTT [ Trok] | Tow Oulput Selecton OUTZ [Tr O] | Tom
Al | A1eBT [AlEI (T (NC TRy prg preveer pever -
8] & [ai+En [Bial AlS > 8| & [tal+B1) [B1Al A®
» *
2 Touch the [A][W] key (1) to change the list  |Qusutseeeion cuTt T
. Menu
A -A AB
display. B Bt v¥
The list display is changed each time the key B8] [

is touched. @ @

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

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

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

% Supplemental remarks

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

[Measurement surface reference]

[Measurement surface reference] -
Far setting

Near setting Max surf*.- front ref.

1st surf.- front ref.

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

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

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

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

PSR ] B
3rd surf; \// / Clearance (space) \////
rd surface— \/ / Transparent/glass \///

\

4th surface

/ Clearance (space) \//
5th surface
6th surf: V Transparent/glass \/
surface

*Maximum seven surfaces can be detected.

© CHECK

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

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

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

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

Selection screen of OUT2

of “Output Selection”.
->“m Output Selection”

Oulput Sefetion QLT Ton Qutgut Selection  OUT2 Ton

= Ton T ven | (€] | [a]a [aes [as s

¥ ¥ (] B |a+B)] BA Y ®
AEIREED ] Y

2 Touch the [A][W] key to select your setting |2t Seeion OUT1 Tor
N il
B| B |-aB)BA ‘@

“Transparent Object”.

Touch the [R][®] key to change the screen
for selecting the measurement surface of

*The setting of the transparent object can be

performed only when “A”, “-A”, “B”, or “-B” of
[Transparent Object] is selected at the “Output

Selection”.

4 Touch the [A W] key to change the setting.
The setting is changed each time the key is touched.

Output Setection OUT1 [Tr ok | Top
Menu
Al-A | A+BT |A1-B1
B | -A1+B1) [B1-AT
Qutput Selection  OUTT Top
Tr Ok |V\ 15t Surface ‘A‘ Mer
Refractive Index OFF ‘"‘
Calculation
Output Selection  OUT1 Top
Tr Obj | Srd Surface |A| Meru
Refractiy OFF ""*
Calculati

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

st,

Transparent/glass }I 1st-2nd |
2nd
[[2nd ]
Clearance (space) \/ / % 2nd-3rd
[Brd ]
Transparent/glass / | | rl 1st-4th | r|2nd—4th| %| 3rd-4th |
4th
Clearance (space) \ /
Transparentiglass f
Max
Far
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m Refractive Index Calculation
This function reflects the setting refractive index to the measurement result.

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

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

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

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

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

Near setting
v

4 1st surf.- front ref.

Front surface—
\/ / / / Transparent/glass
Rear surface—

Clearance (space)

3rd surface—
\/ / Transparent/glass
4th surface—
Clearance (space)
5th surface—
\/ Transparent/glass
6th surface—
Far
e How to use
1 Display the “Output Selection” screen.
Selection screen of OUT1 Selection screen of OUT2
Output Selection OUT1 Top Output Selection  OUT2 Top
A | aB | AB Mo % ala [ as a8 | L
B | B | B Ba ML B | -AB)| BA hd
» [«
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2 Touch the [A][¥] key to change the setting Output Sslsclion QLT

and select the key of your choice. H
->’m Output Selection” =

4 | A*B | AB
{(A+B)| B-A

3 Touch the [&][®] key to change the screen

Output Selection  OUT1 [Tr Ohf] [ Top
. Menu
for selecting a measurement surface of E—A AnBI A1B1]
“Transparent Object”. B | BT EAl
*The setting of the transparent object is valid .
only when “Transparent Object” is selected
at the “Output Selection”. Cviput Selestion OLT1 oo

Tr Obj |V| 1st Surface |A| Meru

Refractive Index OFF ﬂ\i

Calculation
4 Touch the [A][¥] key of “Tr Obj” and Qutpt Seletion QLT Ton
r rd Surface Ienu
change the setting. o [l adsuace [A] on
4 The setting is changed each time the key is Catty o
touched.

B Touch the “Refractive Index Calculation” Output Selection OUT2
key to change the display to [ON]. Troni W] tst2nd Surf [A] | Mens

Refractive Index 'H*
Calculation
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m Refractive Index

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

object to be measured.

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

% Supplemental remarks

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

“Transparent Object”.

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

O CHECK

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

e How to use

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

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

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

3 Touch the [&]#] key to change the screen

for selecting a measurement surface of
“Transparent Object”.

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

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

The setting changes by touching the key.

Selection screen of OUT2

Qutput Selection  OUT2

ala | a8 [aB
H B |-t+B)| BA ML

Qutput Selection  QUT1

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

Cutput Selecon QUT1 | Tr O]

£]-A | 4161 [a181 ]
B [{Al+B1) [B1Ad

¥

Cutput Selection  OUTH

Tr Obj |‘|'\ 15t Surface ‘A‘

Menu

Refractive Index QFF
Calculation

¥

Cutput Selection  OUTH

Tr Obj | Jrd Surface |A‘

Wlenu

Refractivy OFF

¥

Calculati
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B Touch the “Refractive Index Calculation” Ouput Sekecton QUTT Teop
key to change the setting to [ON]. Tich [ W] tet-zndsurt [l Mer

Fefractive Index ili
Calcukaticn

i/

6 Touch the [¥] key to change the screen for |2miSsam AN AL

. " . . Tl (W 1st-Znd Sur ||| Mer
setting “Refractive Index”. Ad 4]

*
Fefractive Index -DN
Calcukaticn

7 Touch [OUTT] (or [OUT2)) key to input the ~ [emsseess BT L=
" . Menu
setting value. TR FIE T«
AHEEBI=AE
8 Set the refractive index by the numeric keys. [ouutsercin Ton
The setting range is 0.500000 to 2.000000. Pt 1. 23456 7 | Mens
Tp213a415)=1=)F -+
i gpajoy. =+
9 Touch the key to confirm the setting Cutput Gebecpon [ CUTT Ton
refractive index. Reflde 1. 284667 | Mem

zlzlals5]=1=]=] |&

GlFpale)o] . |5

©CHECK

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

4-30

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com




Chapter 4 Explanation of Functions

m Zero Set

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

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

CHNI1QUE

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

% Supplemental remarks

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

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

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

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

Short-circu)
Zero set terminal( Ferouon |_|

(Open circuit) OFF .
—> &—Lessthan 1sed
: 1sec* 1r 1r
Zero set “ON” Zero set “ON”  Zero set “OFF”

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

© CHECK
Note that the judgment output may be changed once because the zero set is set
to “ON” immediately after the “zero set” is released by the external input
terminal.
Ensure that the offset value remains after the zero set is released in case that
the “Offset” is set to “ON”.
During an alarm occurrence, zero set cannot be set to ON.

e How to use

1 Display the “OUT1 (or OUT2) operation” screen.
Setting screen of OUT1 Setting screen of OUT2
Meas QUT1 4] ] Ten Meas OUT2 [ rm| Tem
123. 45678 [ ]| [q 123 45878 [ e
(=8 HI[ [ Hod | Timing || wWawe lz‘ [ =N HI Hol || Timing | | YWawe
=

GO ===
De1 Bllwo| [Zera Say Reest » El=v Blwo| |2ern Self| Reset [
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2 Touch the [Zero Set| key to set the Meas QUTI [A] | Ton
P 123. 45678 M
measurement value to “0”. — —
[ =N E'El' Hold [ Timing | | wawe
Elet Bl |Zef\oad| Resst »
Mess  QUTH [A] | Ten Meas QUTI [A) mm|_Top
123. 45678 Wery 0. 00000 Meru
O ;:Iv Hol |[ Timing | | ¥ifave (=L SUI Hald || Timing | | Wave
| mifd 1| [2eva Sat]| Roeet » Bst Blw Reset »
Zero set “OFF” Zero set “ON”

3 Touch the key again to return to the measurement
reference position to the center of measurement (default) by zero
set function.
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m Timing
The measurement value can be on hold at the desired timing.
The measurement value is on hold by the timing terminal (TM1, TM2) of the
external terminal input or by pressing the timing input button of compact

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

CHN1QUE

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

% Supplemental remarks

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

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

© CHECK

The timing input status cannot be stored even by executing “Save” function.
e How to use

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

Selection screen of OUT1 Selection screen of OUT2

Meas OUT1 [A] mm| Tor Meas OUT2 [B] mm| Ton

2. 000000 | Mew |£| -2, 000000 | M

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

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

2 Touch the [ Timing | key to hold the judgment ~ [Me=e QU1 14 mm]_Toe
output and measurement value 2. 000000 LI
P - B~ gH Hald || Tirging | | Wave

(] [={u}

Blst Bl o] [zemse] § »

Meas OUTT [4] | Top deas  OUT1 [4] I

2. 000000 [Mew 2. 000000 |Mew

[=EN ;DI Hold || Timing | | Wave B~ :EI‘ Wdus
Bsr Bl | [ZeroSel| Reset » BE:= Bl ZernSe—tI [=] »

Timing input is released. Timing input is executed.

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

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

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

For the details, refer to =» “Timing Chart”.

| Supplemental remarks

- The measurement value can be also reset by the reset terminal (RS1, RS2) of
the external input terminal.

=» “2-1 Functions and Arrangement of 1/0 Terminal Block”

CHNIQUE

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

e How to use

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

Selection screen of OUT1 Selection screen of OUT2

Meas  OUT1 [4) mm|_Tee Meas  QUTZ [E] mm|_ Ter
2. 000000 |[Mm| [q —1. 000000 [Mew
|[=EN HI Hold || Timing | | Wave E‘ B HI Hold || Timing | | Wave
[0 Go = [elu)
Bls7 [l wo| |Zero Setf Reset » Elst Bl o] |Zero Setf Reset 4«
] QUTT [A] T
2 Touch the [Reset | key. Mess  OUTL (Al min_12%
. 2. 000000 |Mew
Touching the | Reset | key sets the temporary data [ H‘ fan [T | [vimes
. ] GO
unfixed status, and the display value of compact |Es [Blio| |Zernse] Reest »
programmable display and analog output value are fixed. @
Meas  QUTT [4] mrn] Top Meas  0UT1 [ mm| T
1. 000000 | Mew 9949. 9995883 [ MW~
= gn\ Hald || Timing Wave " Hal || Tining | | Wiiaws
st [0 o] [Zera e Reset » B Blwo| [zen s »

Reset is completed.

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

Reset in progress
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= Hold

This function stops the updating of the measurement value display.

The updating of the measurement value display is stopped by touching the Hold button

on the compact programmable display. This is a function only available for compact
programmable display.

CHN I QUE

The instantaneous measurement value can be read at the compact programmable

display by locking the updating of the measurement value display at the desired timing.

O CHECK

- This function does not hold the measurement display of the analog output,
judgment output, alarm output, and Intelligent Monitor AiM.
The hold function for the analog output, judgment output, and alarm output
on the external terminal I/O shall be controlled by “Timing™ function.

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

e How to use

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

Selection screen of OUT2
Meas OUT1 [4] mm| Top Meas 0OUT2 [B] mm| Top
2, 000000 [ Mem E -1. 000000 [ MWemw
B HI Hold || Timing | | Wave lE‘ B [GH Hold || Timing | | Wawve
01| co 0] co
st [ w| |zeroSet| Reset » st LD [Zero Set| Reset «
2 Touch the [ Hold | key to hold the Meas QuTi 3 mm|_To
Menu
measurement value. 2. 0O00COD
B8+ g+ Id || Timing | | Wave
m =]
B LD Z Reset »
Meas OUT1 [4] mm| Top Mess QUTI [A] | Tow
2. Q00000 Heru 2. GOCOOO Hlery
(=Y gnl Hold || Timing | [ Wave (=% ﬁ';g Wiavs
Est Olwo| [Zero Setf Reset » [ =i s} ZemsE] Fapal »

“Hold” is released. “Hold” in progress

3 Touch the key again to release the hold input.
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m Analysis Mode
This function performs the setting of the analysis mode.

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

Outputs the displacement in the center of|
Normal ;
\ measurement at a real time.
Holds and outputs the maximum value of]
\ the measurement value.
Holds and outputs the minimum value of]
Bottom
\ [the measurement value.
Holds and outputs the difference between
\ the maximum and minimum values.
CHNIQUE

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

Peak

A\

\4

Peak to Peak
(P-P)

e How to use

1 Display the “Analysis Mode” screen.

Setting screen of OUT1 Setting screen of OUT2
Analysis Mode OUT1 Top Analysis Mode OUT2 Top

Meru
e _
lysis Mormal ¥

Mode

Meru
Ari
hysis Mormal u ¥

Mode

(3] «

#le

2 Touch the [A][W] key to change the éinslysis Made oUTT Ta
analysis mode. e a4 1
The key display is changed in the below order |"™*
each time the [A] key is touched. Touching
the [W] key switches the analysis mode reversely.

l—»l Normal || Peak || Bottom }+|Peak to Peak)—l
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m Filter Operation

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

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

e Filter setting

Moving average
Performs moving average on the

measurement result for the m »W\

setting average times.

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

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

setting cutoff frequency are picked
out.

CHN I QUE

Low-pass filter is able to measure the stabilized displacement by
minimizing noise that might occur depending on the metal surface
condition.

High-pass filter

Select High-pass filter when you want
to pick out only the signal with high
frequency from the measurement data. N ‘ S
The signal elements higher than the
setting cutoff frequency are picked
out.

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

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

e How to use

41 Display the “Filter Operation” screen.

Selection screen of OUT1 Selection screen of OUT2
Filter Operation  QUT1 Top Filter Operation  QUT2 Top
Fitter Selection | Maving Average| Menu E‘ Fitter Selection | Maving Average| Menu
fuerage Tmes |[WF| 512 A E‘ fuerage Tmes |[WF| 512 A
Cutoff Frequency W | 100Hz  |d » Cutoff Frequency W | 100Hz  |d ‘
= H ” Fitter Qperati our T
2 Touch the “Filter Selection” key to select Het ST =
} ) Fiter Selecten le tavernge | tera
the desired filter. frverape Times Y@A
The display changes as below by touching the key. ~ [GuAFrecency W| A |

—J

|—>| Moving Average |—»| Low-pass filter |—| High-pass fiter |—|

Setting of the average times:

3 Touch the [A][¥] key of “Average Times” |FiterOperstion _aumt Ten
to select the desired average times. FitwSemsion Mo fvemy]| er

. . fverape Tines |[W| 512
The display changes as below by touching the |cywmruemens W] 100 »

[A] key. Touching the [¥] key changes in
a counterclockwise direction.

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

256
32768

128
65936

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

Filter Operation  QUT1 i
3 Touch the [A][¥] key of “Cutoff SN e | 7
Frequency” to select the desired cutoff woeapeTimes [W| 512 |
frequency. Crof Frouency W| 100HE |y [mp
The display changes as below by touching the (1 )
[A] key. Touching the [¥] key changes in

a counterclockwise direction.

[ 100Hz }»[ 200Hz [ 400Hz |+ 1000Hz |»[ 2000Hz

1
[ 40Hz Je{ 20Hz Je{ 10Hz J«{ 4Hz Je{ 2Hz Jed 1Hz |
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mOperation Coefficient

This function is used for multiplying the measurement value by the
operation coefficient and outputting the data.

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

Output

Final meas. value
Measurement value

- \ Meas. value multiplied by
Operation coefficient

Offset value I

Measurement range

Center point of
measurement

e How to use

1 Display “Ope. Coef.” Screen.
Selection screen of OUT1 Selection screen of OUT2

Top Ope_cosf. Top
T 000000 | Men

Ope. coef
1.000000 | Me

112345 1=]¥]5F IE‘ 112345 1=]]
al7]al=]ol. =]~ |§| al7a]z]of. =] E
2 Set the operation coefficient. = —

(1) Touch the [OUT1 | (| OUT2]) key to make 1. 0000 Wera

the numerical value input possible.
[ »

(2) Input the numerical value. e
(3) Touch the key to confirm the value. S@) ﬁ@)
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m Offset

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

CHN1QUE
Set the offset value by measuring the size of a master (reference)
measurement object. When measuring an object, set the Zero Set “ON” so
that the judgment of the size tolerance can be performed easily because of the
combination of the zero set and judgment output functions.

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

e How to use

1 Display the “Offset” screen.

Selection screen of OUT1 Selection screen of OUT2

Offest min | Ton Offset mm [ Top

0. 000000 [Wen| [4a] 0. 000000 |Meu
112345111+ E‘ﬂ?ﬁAE*AESEL

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

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

prepare for inputting the setting value. . 0\ 00 | Meny
1121314 el

al7]ele T =]<] [&

3 Set the setting value by the numeric keys. |2 mm | Ton
. DD0OO0OO0 | Mew

o

The input range is -950.000000 to TG

+950.000000[mm]. sl7slslal. 1=1<] [»
4 Touch the key to confirm the offset Offsel mm |_Tor

value. 5. 000000 [Merw

e sTals]=]=]=
al7]afo]o]. | »
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m Upper/Lower Limit Value of Judgment Output

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

The output status changes in three types as the below:

measurement value > upper limit value: HI Output

lower limit value < measurement value < Upper limit value: GO Output
measurement value < lower limit value : LO Output

Display
h
Upper limit

value

Lower limit
value

measval<LowerVal | Lowervaks meas val<Upper val meeswal<Lmver:/alm(+)

ON
HI output Output status
OFF

ON
GO output Output status
OFF———M8M

ON—3
LO output Output status
OFF

% Supplemental remarks
- The input range of both upper/lower limit values is -950.000000 to
+950.000000[mm].
- The initial value of the upper limit value is the positive upper limit of the
measurement range.
The initial value of the lower limit value is the negative lower limit of the
measurement range.

O CHECK

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

e How to use

1 Display the “Up Lmt Val” screen.

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

5. 000000 [Hen 5. 000000 |Mem
o]+ s =]=]= ¥ o]z ]s=]=]=]¥
slz)e]s]o]. I=1-] [®» sl72la]sfo]. ]=]~] [@

L
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2 Touch the [¥][#] keys to change the

screen between “Up Lmt Val” and “Lo Lmt ~ [Hebmival mm | Ton
5. 000000 | M

"
Val”. T =
sz el=Tel - 1=1-1]

Lo Lmt val m | Ten
5. 000000 | Meu

BEEEE RN
gl7jegajo == {E
3  Touch the (or [OUT2]) key to Lolmtval  [OW1] o | Ton
5. OQKRAY OO0 | Menu
prepare for inputting the setting value. LEER =I5 =
sz e]s [ E]=]] [w]
4 Set the setting value by touching the oLl Val i [_Toe

2. 500000 | Mew
5

numeric keys.
The input range is -950.000000 to AE

9 .
+950.000000[mm]. Q

Lolmtval  [OUT1] [ T

T
*[»

=)
=

5 Touch the key to confirm the offset . f'fgoooo Me’:”'
HEE
value. sl 1= ]
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m Upper/Lower Hysteresis of Judgment Output

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

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

In case of GO output

Lower limit val Upper limit val
ON Y 3
GO output Displacement
OFF OFF on o O"F amount (+)
% Lower limit hysteresis %’ Upper limit hysteresis

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

% Supplemental remarks
The input range of both upper/lower limit hysteresis values is +000.000000 to +950.000000 [mm)].

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

e How to use

1 Display the “Up Limt Hys” screen.

Selection screen of OUT1 Selection screen of OUT2
Up Lmt Hys mm | Toe Up Lrit Hys [ —
0. 010000 [Mnu| [q 0. 010000 | Hen
o] a5 [ =] 1% [»] 2] z]4]s]=]=]= ¥
sl7)e]s)ol.1=1/] |» ef7)agegof- )=~
2 Touch the [¥]#] keys to change the Do Lint Fiys e
screen between “Up Lmt Hys” and “Lo Lmt 0. 010000 | Mem
H S” 11213145 ==]5
ys- ABEBEDORAE
3 Touch the [0UT1] (or [OUT2]) key to UpLinitys [0 o | Tor
prepare for inputting the setting value. 0. @ 00 | Mo
Tz ]«\ f=]=]%
AHOHL=IAE
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Up Lt Hys | Top

4 Set the setting value by touching the 2. 500000 [rom
numeric keys. IRAEAEAERT
The input range is +000.000000 to slilsfipol J=] ] [w]
+950.000000[mm]. Q

Up Lt Hys m | Ton

2. 500000 Meru
e« s === ¥
alafol. |=

5 Touch the key to confirm the offset @E

@
-

value.
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m Analog Scaling

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

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

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

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

Voltage b-{—=

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

»Measurement range

% Supplemental remarks

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

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

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

@O CHECK

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

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

e How to use

1 Display the “Analog Scaling” screen.

Selection screen of OUT1 Selection screen of OUT2

Analog Scaling  OUT1 Top Anhalog Bcaling  OUT2 Tep

Meas A el Molta 0 [ pper E Weax A Vaa b | g

5.000000 - 5.000  p= 5.000000 5.000 ==

Meas B i Valth (] e (»] Weae B Il Vollh
-5.000000 = -5.000 » -5.000000 -5.000 «

2 Touch the key. Aaalos Seala - AUTL i B

K Bas el Volta D | gy

The screen is changed. 5.000000 = 5.000 =
Meas B il Valtb [ il
-5.000000 = -5.000 )
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3 Change the screen by each key. Analog Sealing  OUTH
< A el [Volta ] 0 [Execute]
oo = 5,000
Key Screen lsad] (e . ==
= Cancel
---Measurement value Ainput screen 0000 5.000 I
---\loltage value a input screen ) ]
[Meas B J---Measurementvalue B input screen =>For inputting the measurement
Volt b |---Voltage value binput screen value or voitage value

[Load](top)---Measurement value Aload screen =»For loading the measurement
[Load( value from the current value

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

bottom)Measurement value B load screen

5 Touch the key Analog Scaling  OUT1
. . Weas AllLoad] frmi [Volta | 4 [Exequel

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

el ]
-5.000000 = -5.000

Execution of the analog scaling function starts [analegSealing cumt Top
. . Meas A frm] Volta 0 | peny
with the setting value. 2500000 - 5000 (e
Meas B [mm] Voltb 0]
-5.000000 - -5.000 »

In case that the setting value is invalid, the right [AnalogScaling ourt — WARNING
screen appears. Touch the key and Failer! to load measvald e exoeeding range:

Confirm the inputvalue, thenrety.

confirm the setting value, then, execute again.

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

For inputting the measurement value and voltage

41 Touch the key you want inputting the value.  [nalonSeaing  oun
Touch the [MeasA |, [Meas B |, [ Volta |, Eoed e (T2 41 [Ecoe
or | Voltb | key. The screen changes. joed el 0 o]

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

. . . 5. D00 O | Return
for inputting the setting value. TR 7
al7jejejo +

3 Input the value (1), and touch the keyto [meuthessVaia [OUT]mm

firm th | 2. 500000 [Rewum
confirm the value. SR SRR ol £

cg7jage

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

For loading the measurement value from the current value

1 Touch the key you want to load the value. Analog Scaling  QUTL
Meas A | Lped Vot a | M [Erecote
Touch the key of the measurement value \mllg m \T;UUI )
. -Meas B [Wolth | 11
A or B. The screen is changed. S e

—J

¥

Load Meas Val A OUTY

Upper:Meas Val A/ LowerCurr Yal
Ret
5. 000000 E
2. 500000

Load Meas Wal A fram Curr wal I

Load Mesas WalA  OUT1
2 Touch the [ LoadMeasValAfrom Curval. | key. UpperMeas Yal A/LonerGurr Val

Return

is i i 2. 500000
The current value is input at the up side of the LT
measurement Value. Load Meas Vald from Curr val I

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

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

% Supplemental remarks

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

© CHECK

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

e How to use

1 Display the “Analog Output at Alarm” screen.

Selection screen of OUT1 Selection screen of OUT2
Analog Output at Alarm—— OUT1 Top Analog Output et Alarm  OUT2 Top
M M
e hedreval | % e rorreva | 1T
2 Touch the “Analog Output at Alarm” key. Ansiog Output ot Al OUT1 | Tom
The display is changed between e Outoal 1y v | ie"”
[ Hold Pre Val | and [ Fixed Value | each O

time the key is touched. ) /

When selecting “Fixed Value”

3 Touch the |§| key. Arglog Output t Alarm QT | Tam
The screen for inputting the fixed value appears. Analog Qe[ Foad valus | s

4 Input the fixed value. Anaiog Ouput &t Aam. [0
(1) Touch the (or [OUT2]) key to FuedVol 10. 500 v @
prepare for inputting the setting value. ; i S : ; / E Tﬁ
(2) Input the value.
(3) Touch the key to confirm the value. @ @
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m Analog Output at Data Unfixed
This function sets the analog output when the data is unfixed.

“-999.999999” is displayed for the measurement value of the digital output at data
unfixed and AiM.

© CHECK
- The output range is -10.800 to +10.800[ V], and the initial value is -10.800[ V].
- The analog current output interlocks this setting.
- The current output varies with load impedance. The maximum value is 25.0[mA].
- Setting of the voltage and current cannot be performed individually.
- Check the input range of AD board before setting.
- Before setting of analog output at data unfixed, carefully read -»“4-4-2

Conditions When Output Data becomes Unfixed.”.

e How to use

1 Display the “Analog O/P at Data Unfixed” screen.

Selection screen of OUT1 Selection screen of OUT2
Analog OFF et Data Uniced Top Analog CIP at Data Unficed Top
FiedVal =1 0. 500 v [Herw | [d@] |Fredval = 10. 800 v [Herm

IEEAEHAEE » [EETEEEEE
al7]ala]ol. [=]<] [® sl7ls]e]o]. I=]] [w]
2 Input the fixed value. Analog Outpul ot Alarm o
(1) Touch the [OUT1| (or [OUT2]) key to ECECECH 99999@“‘

. . - o]z« Is=]=]=

prepare for inputting the setting value. IEEERHEE

(2) Input the value.
(3) Touch the key to confirm the value. @ @
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m Digital Output at Alarm
This function sets the digital output status when an alarm is issued.

It can select whether holding the previous value or setting a fixed value for the
digital output (measurement value display of compact programmable display and
the judgment output Intelligent Monitor AiM) under an alarm operation status
(poor light intensity, or measurement disabled when the target object goes off the
measurement range). When selecting the fixed value, the digital data is displayed
“+999.999999”. When selecting the “Hold the Previous Value”, the hold value is
displayed.

CHN I QUE

Selecting the fixed value can detect an alarm issued status easily from the
measurement result. Especially this function is effective in that an alarm status
can be confirmed when the measurement value is loaded by performing the
data buffering function.

% Supplemental remarks
“Hold Previous value” is set as a default.

@O CHECK
- In case of selecting the fixed value, the judgment output is on hold at “HI” by
interlocking with the digital output when an alarm is issued.
- For setting of the digital output at alarm, read =»“4-4-1 Alarm Setting and
Outputs” carefully.
e How to use

1 Display the “Digital Output at Alarm” screen.

Selection screen of OUT1 Selection screen of OUT2
Digital Qutput at Alarm OUT1 Top Digital Qutput =f Alarm OUT2 Top
Meru Meru
o ey | L I g ey
(] «
2 Change the setting of the digital output status [Diaital ulput at Alam cutt [ Top
. " Menu
when an alarm is issued. Dital Cuteut [ oyt pre vl |
Touch the “Digital Output at Alarm” key. »
The display is changed between } ’/

[ Hold Pre Val | and [ Fixed Value | each
time the key is touched.
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m Alarm Output Delay

This function delays the output from the alarm terminal.

It can select whether outputting at a real time or holding the previous normal value
up to the setting number of times under an alarm operation status (poor light
intensity, or measurement disabled due to deviation from the range).

CHNIQUE
Even loading the measurement value ignoring the alarm status for the setting
number of times (set at “Alarm Delay”) since you do not want to reflect the
alarm status to the measurement value, the alarm occurrence status from the
alarm terminal can be checked by setting “Alarm Output Delay” to “OFF”.

@O CHECK
- When this setting is “OFF”, in regardless with the setting of number of alarm
delay times, the alarm status is output to the alarm output terminal at a real time.
- For setting of “Alarm Output Delay”, read =»“4-4-1 Alarm Setting and
Outputs” carefully.

e How to use

1 Display the “Alarm Output Delay” screen.

Selection screen of OUT1 Selection screen of OUT2
Alarm Output Delay  OUT1 Top Alarm Qutput Delay OUT2 Top
Menu e
Marm Cutout Detay| O] % Akrm Output Delay] ON_| il
» «
2 Change the setting of the output delay at Alarm Qutput Delay OUT1 Top
alarm. Alarm OutputDe\ay o
The display is changed between and »>
each time the key is touched. ) ’/
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m Digit Number of Measurement Value

This function sets the display digit number of the measurement value.

It can set the display of the number of decimal places on compact programmable
display. The display of the number of decimal places can be selected among six
settings: 6digits/Sdigits/4digits/3digits/2digits/1digit. When omitting the number of
decimal places, round off the value.

© CHECK

+“Digit Number of Measurement Value” can be set at “OUT1”, “OUT2”, and

“Measurement Value” menu screens. The same performance is done in either

setting.

+ The measurement value display of AiM interlocks with this setting.

e How to use

Setting at “OUT1” or “OUT2” menu

1 Display the “Digit No of Meas Val” screen.

Setting screen of OUT1

Setting screen of OUT2

2 Touchthe [A]¥] key of “Digit No of Meas

Val” to change the setting.

Digit Mo of Meas Val OUT? Top Digit Mo of Meas Val OUTZ Top
P’ Meru E‘ i Menu
Digit Mo of Drigit No of P
hess [Wsdigts|A] » e [¥[odicito]A]
Digit Mo of Meas Val OUT1 Top
. Menu
Digit Mo of
e} (TR
The number of digits display is changed as below by (]

touching the [W] key. Also, it is changed in
counterclockwise by touching the [A ] key.

Setting at “Measurement Value” menu

1 Display the “Digit No of Meas Val” screen.

2 Touchthe [A]¥] key of “Digit No of Meas
Val” to change the setting.

The number of digits display is changed as below by

touching the [ W] key. Also, it is changed in
counterclockwise by touching the [A | key.

Digit Mo of Meas Val

ouT2 n Sd\g\ts
Digit No of Meas Val Top
otz [Yi[5dinits| ]

I3
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4-3-3 Common Setting

m Sampling Period
This function sets the sampling cycle of measurement.

CHNIQUE

When measuring an object with poor received light intensity such as black
rubber, extend the sampling cycle to get sufficient light for performing stable

measurement.
Cycle [ps] Frequency Measurement range
10us 100KHz Differs depending on
20ps 50KHzZ product type
40 ps 25KHz
100us 10KHz
200ps 5KHz All'in the
400ps 2.5KHz measurement range
1ms 1KHz
2ms 500Hz
*The measurement range may become narrow depending on measurement object
type.
O CHECK
*When the sampling cycle is set to 10 ps or 20 ps, the measurement range is
limited.

*When the sampling cycle is set to 10 ps or 20 ps, the functions of median filter
are limited.

As for the functions of median filter, refer to “4-3-1 Head Setting” — ‘Median Filter’.
In case of HL-C203B

In case of setting the installation mode to “diffuse reflection”, the measurement
range is 3.8 to 5.0[mm)] for the sampling cycle 10 us, 0 to 5.0[mm)] for the 20us,
or £5mm for the other cycles. For the setting range for each product type, refer to
“8-2 Sensor Head Specifications”.

- If the sampling cycle is changed, the data unfixed status occurs because the
sampling sequence is executed again. When the data becomes unfixed, the strobe
output is set to “OFF”, and after the data become fixed, the strobe output is set to
“ON” and the measurement data display starts.

+ The resolution of the received light intensity waveform is also limited.
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e How to use

1 Display the “Sampling Cycle” screen. Sampling Cycle Common Top

sampivacyo [W] d0vs [A] e

2 Touchthe [A]¥] keys of Sampling Cycle |SamplinaCyzlz Commen Tor

to change the setting. Sampina Cyetz [W] 40us A —

The sampling cycle display is changed as below by
touching the [ W] key. Also, it is changed in
counterclockwise by touching the [A | key.

[ 40us |»[ 100us }» 200us }»{ 400us |

1
[ 20us Je{ 10ps Je 2ms e 1ms |
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m Terminal Input Control

Using this function, two outputs (OUT1 & OUT2) can be controlled by one
input operation.

Two outputs (OUT1 & OUT2) can be operated by inputting only OUT1 (the
timing input, zero set input, and reset input).

CHNIQUE

Select “All” to control the two sensor heads at the same timing, e.g. when
checking the inclination of a measurement object. This can minimize the
deviation caused by control signals input from terminal.

@O CHECK
When “All” is set, the operation can be performed only from OUT]1. Note that OUT2
becomes invalid in this case.

e How to use

1 Display the “Terminal Input Control” screen. Tetmingllngut Gortrol. Common | Top

Menu
Terminal Input Cortrol | Independent

(Timine/Zera Set/Reset Comman}

2 Touch the “Terminal Input Control” key to TerminalInput Contrel Commen | Top
change the setting [ndependent or [All |. Termmawnmcwmw —
The setting display is changed between (Timing (Zero Sl /fif agmor)
Independent] and [ All ] each time the key is H
touched.
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m Chattering Prevention of Terminal Input

This function can prevent the chattering of the terminal input.

This function is used to prevent chattering for terminal input using the relay
contact or switch contact. The below list shows three settings of the function.

Setting Function

OFF |Continuous input of longer than 50us

ON1 |Continuous input of longer than 20ms

ON2 |Continuous input of longer than 100ms

Terminal input status
OFF

“ON"shprter than N eON Iongerthan N ON Iopger than
setting time sefting time seftina time

Status at chattering ©°N

prevented OFF
When acted in level, the chattering
prevention functions while input is
OFF.

Only “ON2” is used for the laser emission stop input, remote interlock input, and
memory change input to prevent misoperation.

e How to use

1 Display the “Chattering Prev for Term I/P” Chetterin Proy for Term VP, Somm]_Ton
Meru
screen. e e LON ]
2 Touch the “Chattering Prevention for Chattering Prev for Tem bF - Comm| Top
i ” 1 eting Prevention| Menu
Terminal Input” key to select the setting. Bt
The display is changed as below each time the
key is touched. H
|—»| ON1}—|ON2}—[OFF )—l
4-56

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 4 Explanation of Functions

mJudgment Output Off Delay

This function is used for delaying the timing of switching OFF from ON
of judgment output.

CHNIQUE
This function is effective for loading quickly fluctuated output into a sequencer, etc.
Setting Function

OFF Output corresponding with a sampling cycle
2ms Off delay for 2ms
10ms Off delay for 10ms
100ms  [Off delay for 100ms
Hold Hold when once turned ON. Reset input to release it.

Timing of judgment output:

% . Off delay
‘ setting time

Off delay o ‘
unlocked status OFF
Off fielaly — — Off fiela}/
setting time setting time
Off delay ON
locked status OFF J Q
@O CHECK

+When the actual terminal output operation is faster than the off delay setting
time, the off delay time becomes effective from the last turning OFF point.

e How to use

1 Display the “Judg. O/P OFF Delay” screen.

Judg OFF OFF Delay  Common Top
Judgmert Output OFF Meru
OFF Delay

2 Touch the “Judgment Output OFF Delay” key
to select the setting.
. . . Judgment Cutpt Hleru
The display is changed as below each time the CFF Detsy %
key is touched. H

Judy CXF OFF Dletry  Comm on Top

I->| OFF | 2ms |+ 10ms [ 100ms |»{ Hold }—I
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minterference Prevention
This function is used for preventing interference between 2 sensor heads.

Set this function when beam from the other sensor head enters into the mutual
interference area.
- “8-6 Characteristics” — “Mutual Interference Area”

CHNIQUE

When connecting two sensor heads, there is the case that one sensor head
receives beam from the other sensor head, and this might cause a
measurement error if the setting distance between the two sensor heads is
close. In this case, by setting the Interference Prevention function to ON,
two sensor heads emit beam in turn and are not susceptible to the
interference of the other sensor head. The data update increases twice of the
setting sampling cycle.

© CHECK

In case of connecting one sensor head, sampling cycle doubles when this
function is set to ON. Make sure to set this function to OFF when one sensor
head is connected.

e How to use

1 Display “Interference Prevention” screen.

Interference Prevention Common Top
rterf Meru
pe [om

2 Switch the setting of interference
prevention Inberference Prevertion Camm on T
. . Irterference Hleru
The display is switched and Frewertion il
each time the “Interference Prevention”
key is touched. H
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4-3-4 System Setting

m Display Update Cycle of Measurement Value

This function sets the display update cycle of the measurement value on the
compact programmable display.

Set the display update cycle to slower (longer) as possible because fast (short)
display update cycle causes the measurement value display hard-to-read due to
quickly change in the measurement value.

Setting Function

Fast Updates at each sampling cycle.*

Standard |Updates at each approx. 0.3ms.

Slow |Updates at each approx. 500ms.

Very slow |Updates at each approx. 1000ms.

*Note that the limitation of programmable display speed is applied to this cycle.

This setting is applied to the measurement value display of compact programmable
display, alarm output, strobe output, and judgment output.

Terminal outputs (analog output, alarm output, strobe output, judgment output) are
updated at every sampling cycle.

@O CHECK
“Display Update Cycle of Measurement Value” can be set at either of “System” menu or
“Measurement Value” menu. Setting at either of them is reflected in another menu
setting.

e How to use

Setting at “System” menu
1 Display “Update Cycle of Meas Val” screen. Update ycle o Mlaas Val | System | Top

. Wenu
/e
Cycle of Maas Val |_orandard

2 Touch the “Update Cycle of Meas Val” key to  [usdste Custe oibtess val  Sustem] Tom

select the setting. sy ke i

The display is changed as below each time the
key is touched. E/

|—»|Standard—>| Slow }—»[Very Slow}—»| Fast )—l
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Setting at “Measurement Value” menu
1 Display “Update Cycle of Meas Val” screen.

2 Touch the “Update Cycle of Meas Val” key to
select the setting.

The display is changed as below each time the
key is touched.

Update Cycle of Meas \Val

ol
Cycle of Meas Val |_oiandard

Update Cycle of Meas Val

Diis play Updlate
ol

Top

|—>IStandard—>| Slow |—»[Very Slow}—{ Fast )—l

3 Touch [#] key to return to the “Measurement
Value Display” screen.

=

Update Cycle of Meas Wal

Display Update

Rt m

J
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mChange Indication Unit

This function is used for changing the indication unit of the measurement value
on compact programmable display.

The indication unit of the measurement value is selectable from mm unit and
um unit.

@O CHECK

- This function is invalid for the setting value indication. The setting value is
always indicated in mm unit.

+When selecting pm unit, the setting of “Digit Number of Measurement
Value” becomes invalid.

e How to use

1 Display “Change Indi. Unit” screen. Change incii_unit System Ton

Menu
-

2 Switch the setting of Indication Unit. Chanas indl unit - System Toe
The display is switched and Incication urit -
each time the “Indication Unit” key is

touched. H
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mOutput Setting Copy
“OUT Setting” contents can be copied between OUT1 and OUT2.

The setting contents related to the memory output that is specified at “Memory

Change” function can be copied between OUT1 and OUT2 (OUT1—-OUT?2,
OUT2—OUT1).

© CHECK

This function cannot copy the timing, reset, and hold outputs.

e How to use

41 Display the “Copy O/P Setting” screen.

Copy /P Setting  System Top
[ Cony cutout 110 Sz | [ e

Copry Cutput 210 Outut 1. |

2 Touch the [CopyOutput 1toOutput2] key or

Copy O/F Setting  System Top
|Copy Output 2 to Output 1 | key. | Cony Cutput o Output 2. | | Men
[}

3 The confirmation screen appears. TS F e ——
Touch the key to copy, or touch the

Copy Output 1to Output 2
to display the Step 1 screen.

L

4 The screen of notifying the completion of copy |=ee¥ 2P Setling. System
appears Copied Output 1to Output 2

Touch the key to return to the “System N

Menu 1/2”. ( )
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m Priority Setting of Memory Change

This function sets priorities among command or terminal memory changes.

In case that the command is received a higher priority for memory change, memory
change by the terminal is ignored (set the priority to “Terminal” before performing
memory change from the terminal).

In case that the terminal is received a higher priority for memory change, the
memory change by command is ignored (set the priority to “Command” before

performing memory change by command).

e How to use

1 Display the “Priority of Mem Chg” screen. Frioity ofWemEhe Swtem | Ton

- " Menu
Priority Setting of -
Mhees e

2 Touch the “Priority Setting of Memory Priorily ofMem Chy  System [ Tor
Pricrity Getting of

Change” key to change the setting between Frerty S o] L
[ Command | and [ Terminal].

The display is changed between and i~
each time the key is touched.
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m Memory Change

This function specifies the destination (memory) for storing the setting

contents.

When starting up the system with the specified memory No. (other than the default

setting), set the priority to command or terminal as below.

“Priority Setting of
Memory Change”

Function operation at start-up

Command priority memory change function.

Starts-up the system with the last specified memory No. at the

Terminal priority terminal

Starts-up the system with the memory No. that is input by

© CHECK

- Even the memory change is set in the system operation, the setting cannot be reflected
(memory change is not executed ) until memory change is executed in the next start-up.

- When the memory change is executed, the data unfixed status may occur temporarily. At data
unfixed status, the strobe output is set to “OFF”, and after the data become fixed, the strobe

output is set to “ON” and the measurement data display starts.

Note that the setting contents are deleted at the next start-up if the memory change

setting is not saved.

e How to use

1 Display the “Memory Change” screen.

2 Press the selection memory No. button.
The default is set to No.0.

Memory Change  System I Top Mermory Change  System | Top

Press the Selection Memary No. Button E| Press the Selection Memary No. Button

B [z[s]els]el7] | @ |[TsTelTelslu]s]
[

Memory Change  Swystem Top Memory Change  System Top

Press the Selection Memary No. Button. [#] | Press the Seection Memary No. Bution

oWzle]+]s]=]7] | @ |[s]=]oln]m=]e]wu]s]
¥
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m Memory Copy
The stored contents in the memory can be copied to the other memories.

If the destination and source memory is the same, the data in the memory is just
overwritten.

O CHECK

- Note that the copied setting contents are deleted at the next start-up if the copied
setting content are not saved.

e How to use

1 D|splay the “Memory Copyu screen. Me:ogSCoEXN Sgsl:n MTun
opy Source No U

Copy DestinationNo. | 0

Cony
2 Select the copy source No. (0 to 15). S —

Copy Source No,

Touch the key to change the
copy source No. in the order of 0 to 15.

3 Select the copy destination No. (0 to 15). METT””“?“N SJ? -
Ofy Source No. enu

Touch the [ CopyDesfirationMemoaryNo. | key to
change the copy destination No. in the order of 0
to 15.

4 Touch the key. (emory Copy  System ki

Copy SourceNo.| 2 Meru

Copy Destination No

Copy Destination No. | 10
e

5 The confirmation screen appears. Y ————
Touch the key to copy, or touch the Start Copying. OK?

to display the Step 1 screen.

—

6 The screen of notifying the completion of Memory Copy  System
Copy appears. Finished Copying
Touch the key to return to the “System @

Menu 1/2”. g ’ )
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m Initialization

This function deletes all setting contents in the memory and initializes the
settings again.

If the initialization is not saved, the system operates with the previous settings at
the next start-up.

Setting Function
Initialize Initializes the settings other than the common memory settings.
Initialize All . L . .
Memory Initializes the all settings including the common memory settings.
@ CHECK

Note that the initialized setting contents are deleted at the next start-up if the
initialized setting contents are not saved.

Refer to »“Save”.

When the initialization is executed, the data unfixed status may occur temporarily.
At data unfixed state, the strobe output is set to “OFF”, and after the data become
fixed, the strobe output is set to “ON” and the measurement data display is started.

e How to use

In case of initializing the memory setting in current use

1 Display the “Initialize” screen. % Inmi“ﬂ | MTe:u
2 Touch the key. ntize Sustem Tor
The confirmation message appears. | nineef) ] [ Mew
—J
3 Touch the key. Intialize System
The message of notifying the completion of Retumto the default settings.
initialization appears.
*Touch the key to cancel the Q
initialization and return to step 1.
4 Touch the key. itz Seteny
Touch the key to return to the “System Feecuted infislizalion

Menu 1/2”. %‘
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In case of initializing the settings of all memories
1 Display the “Initialize” screen.

|nitlize System Top

| Initialize |

Imitialize Al Memory |

2 Touch the [Initialize Al Memory| key.

Initlize System Top
. | Initizlize I Menu
The confirmation message appears.
3 Touch the key. nitizlizs Syetem
L. . Retum all memory settings
The message of notifying the completion of to defaull condition.
ST . \'7' N
initialization appears. @
*Touch the key to cancel the

initialization and return to step 1. 3 ‘

4 Touch the key.

Touch the key to return to the “System Executed initialization of all memory.
Menu 1/2”.

S=s
%

Initialize Systemn
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m Save
This function saves the setting contents in all memories.

Be sure to “save” the setting change before turning off the system. Failure to do
deletes all setting change when the system is turned off.

When re-starting up the system, the last setting contents (saved at last) appear. If
all the settings are not saved, all of them are set to default value.

© CHECK

This function cannot save the status of “Timing Input” and “Hold” setting.

e How to use

1 Display the “Save” screen. Save System Too

Meru
Save Al Memory

2 Touch the [SaveAlMemory| key. Save System Tor

. Menu
The confirmation message appears.

=

3 Touch the key. Save Syslem
The message of notifying the completion of save Save the setfing of al mamory.

appears.
*Touch the key to cancel the save and
—~ ¥

return to step 1.

4 Touch the key. Sava Sxetem
Touch the key to return to the “System Saved all memary.
Menu 1/2”.

Q
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m Communication: COM Port

This function specifies the baud rate, the data length, and parity for
RS-232C communication.

These settings are used for communication with PC using RS-232C connector.
Make sure to save the changed setting values, and then restart the power supply of
the controller to validate the settings.

Setting item Details
Baud rate Sets the communication speed.
Select from 9,600bps/19,200bps/38,400bps/115,200bps.
Data lenath Sets the data bit number.
9 Select from 7bit/8bit.
Parit Sets the check bit for securing the reliability of communication.
Y Select from even/odd/none.

For more further detail of RS-232C communication, refer to =»“5-1 RS-232C
Communication Control”.

e How to use

1 Display the “Communication: COM Port” screen. Gommuricatior: Com Port System [ Top
Baud Rate 115,200hps Menu
. Data Lencth B8
Baud Rate setting iy Noms
2 Touch the “Baud Rate” key to select the Commurication: Gom Port System | Top
communication speed. BasiRats [ 115200kps | [ Mens
The display is changed as below each time the E:::E"mh N ; U.)
key is touched. —
|—>|115,200bps|->| 9,600bps |+ 19,200bps »{ 38,400bps |—|
Data length setting
2 Touch the “Data Length” key to select the Commurication Gom Pt System | Ton
BoudRale | 115200bps | [ Men
data length. DaaLengh | 3
The display is changed between (8bit) and | Py ne
[ 7 ](7bit) each time the key is touched. s )
Parity Setting
2 Touch the “Parity” key to select the parity Communizatior: Com Part System | Ton
setting. BaudRate | 115200bps | [ Men

Data Length 8

The display is changed as below each time the

Parity e

key is touched. Q
|—>| None || Even |»{ 0dd |—|
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mRS-232C Output

This function is used for performance setting of the measurement data
output from RS-232C to an external device.

e RS-232C Output mode

RS-232C output is selectable from three modes.
The initial value is set to “Handshake”.

Setting item Contents

Handshake [n response to a request command from an upper device,
transmits the result data as a reply command.

Timin Transmits the measured value in the exclusive output format at
9 timing input ON during Timing mode is selected.

. Transmits the measured value continuously in the exclusive
Continuous . .
output format after Continuous mode is selected.

Refer to the page 5-12 for details of the exclusive output format.

©CHECK
Note that the command send/receive when RS-232C output mode is set to
Continuous or Timing operates as the followings:
[RS-232C port]
Any other commands than “RS-232C Output Mode” is ignored. When

“RS-232C Output Mode” is received, it transmits the reply and shifts to
each mode.

[USB port]

Send/receive of all commands is available.

o RS-232C output type

When Timing or Continuous is selected for “RS-232C Output Mode”, an
output destination of the measurement data is selectable from OUTI1, OUT?2,
and both OUT1&0OUT?2.

The initial value is set to “OUT1”.
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e How to use

1 Display “RS-232C Output” screen. REZEC outpul Hystem T
Codput mur.h| Handshzks | Wery
o

For RS-232C output mode:
2 Touch the “Output mode” key to select the

RS232C output  System Top
output mode. Output mode | Hardshka | [ Menu
The display is changed as below each time the key | ocuput iype

is touched.

,—{ Handshake |»[ Timing }»| Continuous |—|

For RS-232C output type:
2 Touch the “Output type” key to select the ST il B -
output type. Output mode | Handehsks | [ Wer
The display is changed as below each time the key

Dustput tyms ouT

is touched. § )
l—»l ouT1 | out2 || ouT1s2 i—l
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m Console Setting

This function sets “Panel Lock” and “Start-up Screen” of compact programmable
display.

Panel Lock

“Panel Lock” is used for prohibiting the setting change on the compact programmable

display to prevent any setting error occurrence due to unintentional operation on the

compact programmable display. When this function is set to “ON”, any operations

except for screen display change and setting off of “Panel Lock™ are prohibited.

* Save function, however, can be executed and the “Panel Lock” is valid at the
next system start-up by saving the setting.

Start-up Screen

“Start-up Screen” is used for selecting the screen which is displayed after the
wake-up screen of compact programmable display.

Select from 16 screens shown in the next page.

By selecting the screen that are often used or used for setting confirmation as a
start-up screen, the setting steps can be shortened.

© CHECK

Make sure to save the setting to fix the selected start-up screen.
e How to use

1 Display the “Console Setting” screen. Console Setting System Tor
Pantlok | OFF | [ Mem

satw W] OUT1 Dioplay | A]

Panel Lock setting

2 Touch the Panel Lock key to select [ ON | or [cunsole Satting System Tap
OFF X Pangl Lock [LELT)
The key display is changed between and [sew  [W]ourd "y [A]
each time the key is touched. =

Start-up Screen setting
2 Touchthe [A][W] key of “Start-up” to select ~ |-oneoieSeting Jun A3

B Padlock | OFF | [Mem
the screen which is displayed after the wake-up
situ (W] OUT! Display |

screen of compact programmable display.
The display is changed as below by touching the
[¥] key. Also, the display is changed in
counterclockwise by touching the [A ] key.

b

[oUT1 Display—] OUT1 Operate F#{0UT2 Display}] OUT2 Operate F{0UT182 Display}»{Waveform(A)|
Meas Val Menu Waveform(B)
Top

[ Common Menuj«—OUT2 Menuj«—OUT1 Menuj«—{HeadB Menuj«— HeadAMenule- Setting |
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Mess QUTH (N mm| Tw_ | Displays the measurement value of OUTI.
Wleru
13 400THY B
* »

OUT1 Operate

Meas OUT1 [;

X

mm| T | Sets the measurement value of OUT1, output
1238. 456759 [Men

TR R E ~ (alarm, strobe, judgment output), and status of the
I ad | Timing | [ Wave

B 5| Zoose] Reoat »| hold, timing, zero set, and reset input.
Mess OUTE (4 mm| T% | Displays the measurement value of OUT2.
R
' -

OUT2 Operate

Meas OUTZ 1A mml To | Sets the measurement value of OUT2, output
123, 456783 | Menw

e @] et [ Tvna] o (alarm, strobe, judgment output), and status of the
[l = e 4| hold, timing, zero set, and reset input.

OUT182 Display
% " T | Simultaneously displays the measurement values
= knm
128. 4568789 = of OUTI and OUT2.
T A i |25

Displays the received light waveform of the
sensor head A.

Jead & Al

Displays the received light waveform of the
sensor head B.

[1=Ta] [T B

[ Top ]

Top

Displays the Top menu screen.

Meas | Recd Ll | Recd LI [Memory| "
Display | Wave | a Peak | Changs |22

Setting Top
Ohect Setting for Memony Change:
Head & | OUTY
HeadB | ouT2

Displays the Setting menu screen.

System

ammon|
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HeadAMenu
Head A M T :
Head Aleny =1 Displays the Head A Menu screen.
Instal | Emiss | EmitLI &f’l’a"‘
Mode | Adust | Search Tm\é ?
Meas | Meas | Laser | Calibra- =1
Mode | SufRef | Contral | tien | 4a|mp
HeadB Menu
Head B Menu * | Displays the Head B Menu screen.
Install | Emiss | EmitLl | Hem
Mode | Adust | Search Tm! =1
m — |4
cas | Meas | Laser | cottre |—— o]
Mode | SufRef | Contral | ten | 4u|np
OUT1 Menuy|
OUT! Menu 1/2 Top Displays the OUT1 Menul/2 screen.
Cutput [Analysis] Fiter
b clection] Mode | Operate] “7°% v
Upo | UpLo [Digt No| sneies
Lt Val|Lnt Hys] Weas | S=ine | qu]jup

[}

2l |12
=

ra| |
=| |N
EARES
c||®
=| |3
=L

Te | Displays the OUT2 Menul/2 screen.
Output fanalysis] Fiter | 0
- clectiord Mode | Operstel —
UpiLo | Uwilo JDigit Mof fnslce *
Lt ValJLmt Hys| Meas | Scsling “ »
Common Menu
Common Menu T | Displays the Common Menu screen.
saretne | TS | R [ |
Cycle | i | Temm i oo Gy ?
Intf
Prev [«]»
System Menu
System Menu 1/2 i
Svstom Wenu 1/2 T | Displays the System Menul/2 screen.
Outpt TRty [emond,
Setting | Set of Initialize
Gepy tem ohe | Copy e
e ey L
Save | Com Bt of | ociting “ »

Meas Val Menu

Measurement Value Menu | Top

Displays the Measurement Value Menu screen.
Megsurement Volue Display |

(U1 Dieplay [ OUTE Dieplay | GUT
162
oUT1Operst | 0 UT20perst foizp

Cigit N

Upckste Cycie]
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4-3-5 Buffering Setting

Buffering is a function for accumulating the measurement data in the
controller memory and loading them to the external control device (PC).

Maximum 65,000 measurement data can be temporarily accumulated in the
controller memory before loading them to PC. All accumulated data can be loaded
by using the communication control with RS-232C or USB, or Intelligent Monitor
AiM.

CHNI1QUE
With an optional Intelligent Monitor AiM, accumulation and loading of the
measurement data can be executed easily by mouse operation. This Intelligent
Monitor AiM is also useful for confirmation or verification of the measurement
data because it can convert the data into CSV data format. CSV data can be used
for graphic display, save, replay of the measurement data, and it can be opened in
Microsoft Excel application.

% Supplemental remarks
For buffering by RS-232C communication, refer to =»“HL-C2 Series USER’S
MANUAL RS-232C Communication Control” — “Chapter 5 Buffering
Command”.
For buffering by USB communication, refer to =»“HL-C2 Series USER’S
MANUAL USB Communication Control” — “2-2-6 Setting (Buffering)”.

O CHECK

A program is required for executing buffering by communication control with
RS-232C or USB.
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m Data Buffering Operation

Data buffering procedure

1 Perform necessary setting for buffering.
- Buffering mode
- Buffering type
- Buffering rate
- Accumulation amount
- Sample trigger accumulation amount
- Self-stop
- Trigger delay

- Trigger point
2 Transmit the start command and
start buffering.
- Buffering operation start

3 Start data accumulation.
Start accumulation to the controller
memory.
*Start of accumulation differs
depending on buffering mode.

4 Wait until accumulation is completed.
The accumulation status can be
checked by “Status Readout”.
- Status Readout

5 Stop buffering by transmitting the
stop command.
- Buffering operation stop

6 Read out the accumulated data result.

- Last data point

- Data readout (normal)

- Data readout (rapid)

- Trigger counter readout

© CHECK

- Trigger conditions

[ PC (host device) ]

(1) Send
Settings

(2) Buffering
start

(3) Accumulation
start

(4) Status check

s accumulation
completed?

(5) Buffering
stop

(6) Accumulated
data readout

All the settings related to buffering cannot be changed during the buffering

operation. Change the settings after buffering operation stops.
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m Buffering Operation

This function accumulates the data during buffering operation.

Set necessary parameters in advance and start buffering operation.

@O CHECK
- The starting of the buffering operation requires the buffering type and the
accumulation amount to be set within the setting range.
- All settings related to buffering cannot be changed during buffering operation.
- Non-buffering status cannot be set by only stopping the buffering operation.

m Self-stop

This function stops the buffering operation automatically at completion of
accumulation.

When the Self-stop function is set to ON (buffering operation is automatically
stopped), stop input for buffering operation becomes unnecessary. This function is

valid when the buffering mode is set to the continuous mode, trigger mode, or
sample mode. This function is invalid when the timing mode is selected. When 4
OUTI1/OUT2 is set for the buffering type, this function operates immediately after
completion of accumulation for OUT1/OUT2. When OUT1&OUT?2 is selected, the
self-stop function operates at completion of accumulation for both OUT1&OUT?2.

m Buffering Mode

Four types of buffering mode can be selected.
“Continuous Mode” is set as a default.

Continuous Mode

- When buffering operation starts, data accumulation to the controller memory also starts.

- Accumulation stops when the accumulation amount has reached the setting value
or when buffering operation stops.

Buffering stop or
Buffering start accumulation amount reached

Accumulatlon of measurement data Measurement operation >

Trigger Mode

- When buffering operation starts, the trigger generation is turned to stand-by status.

- The measurement data before and after the trigger point where the trigger is
generated is accumulated into the controller memory.

- Accumulation stops when the accumulation amount has reached the setting value
or when buffering operation stops.

: rigger generated Buffering stop or
BUﬁenng start [(Trigger point) [ accumulation amount reached
3, 1y

:::: () Stand-by ) Accumulatior)of measurement data ) Meas. ope.>
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Timing Mode

+When buffering operation starts, the timing input is turned to stand-by status.

+Changing the timing input from “ON” to “OFF” during stand-by status starts data
accumulation to the controller memory.

+ Timing input stops when the accumulation amount has reached the setting value
or when buffering operation stops.

[ Buffering start

. Timing input | | Timinginput ON aocunulatlo
L{OFF ] [ amount reached Buffering stop
______ 17 Z 1

() Stand-by Accumulation of data Stand-by Meas ope

ON

Timing input
OFF

© CHECK
Changing the timing input from “ON” to “OFF” again deletes the previous data
and starts new data accumulation. Make sure to stop the buffering operation once

and load/save the accumulated measurement data before performing the next
accumulation.

Sample Trigger Mode

- When buffering operation starts, the trigger generation is tumed to stand-by status.
- Accumulation of the measurement data for the setting sample trigger accumulation
amount starts after the setting trigger condition is generated.

- After completion of sample trigger accumulation, the trigger generation is turned to
stand-by status again.

- When the setting trigger condition is generated again, accumulation of the setting
sample trigger amount starts.

- Accumulation operation stops when the accumulation amount has reached the
setting value or when buffering operation stops.

. Trigger Sample trig. accu.| Trigger Buffering stop or
[BUﬁe”ng start generate [amount reached generate Accu. amount reached
3 1

0 Stand-by )Accumulation of data) Stand-by )\ccumulation of data ) Meas ope >

© CHECK

Be sure to set the sample trigger accumulation amount so that (accumulation
amount) + (sample trigger accumulation amount) is an integer value.
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m Buffering Type

This function selects individual data accumulation or simultaneous data
accumulation on OUT1 and OUT2.
OUT1 is set as a default.

@O CHECK

The maximum accumulation data amount differs depending on buffering type.

m Buffering Rate

The buffering rate can be set for accumulating the measurement data for a
long-duration by taking an adequate interval to the sampling cycle.

Select from 1 (All measurement data), 1/2, 1/4, ...... to 1/32768.
1(All measurement data) is set as a default.

(If selecting 1/4, the measurement data is accumulated only at once in four
sampling cycles.)

CHN1QUE

All the measurement data can be accumulated, however, in case that the
deviation amount of the measurement data is small to a sampling cycle, setting
the data accumulation interval can execute a long-duration data accumulation
than measurement at every sampling cycle. This is useful for the effective use of
memory since the data accumulation amount is limited.

m Accumulation Amount

This function sets the accumulation amount of the measurement data.

Specify the accumulation amount within 1 to Max. accumulation amount.
Maximum accumulation amount is different between two buffering types.

OUT1 or QOUT2 «+---+-+- Max accumulation amount = 65,000 data
OUT1 & OUT2 «----+-+- Max accumulation amount = 32,500 data
“20000” is set as the default.

@ CHECK

Accumulation cannot be started when the setting of the range of “accumulation amount”
for each “buffering type”, settings of “trigger point” and “sample trigger accumulation
amount” corresponding with the “accumulation amount” are not correct (out of the
setting range).
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m Trigger Conditions

This function is used for setting the trigger generation conditions when
the buffering mode is set to trigger mode or sample trigger mode.

The trigger conditions are selectable from “At timing input ON”, the results
of “judgment output” (HI, LO, HI or LO, HI to GO, LO to GO, HI or LO to
GO), “At an alarm occurred”, and “At an alarm released”.

The initial value is set to “At timing input ON”.

©CHECK
- Note that the settings of “Upper Limit/Lower Limit Value of Judgment Output”
and “Upper Limit/Lower Limit Hysteresis of Judgment Output” become effective
when the result of judgment output is set as a trigger condition.
- Note that the setting of “Number of Alarm Delay Times” becomes effective when
“At an alarm occurred” is set as a trigger condition.

Ex) When the “Buffering Mode” is set to trigger mode, the operations of each

trigger condition are shown as follows:
4 . Trigger generate Buffering stop or
. Buffering start (Trigger point) Accu. amount reached

( Stand-by ) Accumulatipn of data ) Meas ope>

- . . . ol
/é\)t'\ltlmmg input Timing outputOF

F

AtHI -
At LO HlorLO output
‘At HlorLO

When LO turns to GO
ON

When HlorLO tuns to GO HiorLO output

N OF!

F

Alarm

At an alarm occurred Meas. status

Normal

Alarm

1
1
"’When HI turns to GO Go °“tp“t;: J
—
1
R

L

At an alarm released Meas. status

©CHECK
Normally, the measurement value is on hold at timing input ON status;
however, only in the case that the buffering mode is set to trigger mode or
sample trigger mode, and this function is set to “At timing input ON”, the
measurement value is not on hold at timing input ON status during buffering
operation.
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m Trigger Delay

This function is used for delaying the timing of trigger detection when
the buffering mode is set to trigger mode or sample trigger mode.

Sets number of sampling times as the trigger delay value. Setting range is 0 to
100000000.

The status during the trigger delay is indicated as “Accumulating”. The initial
value is set to “0”.

For trigger mode:
Loads the measured data from the actual trigger generated point to the
delayed trigger point that has been set for this function.

For sample trigger mode:

Starts accumulation of the measured data from the delayed trigger point that
has been set for this function after the trigger was generated. The function
ignores even if a new trigger is generated during the trigger delay operation.

O CHECK
When the buffering rate is already set, the trigger delay is counted with the
extended sampling in accordance with the setting.

m Trigger Point

When the buffering mode is set to trigger mode, the measurement data can
be loaded by setting the data at the trigger generated as a trigger point.

Setting range is | to setting “accumulation amount”.
The initial value is set to “100007.

© CHECK
- If the “trigger point” is set to a larger value than the setting “accumulation
amount”, accumulation cannot be started.
- When the “Trigger Delay” function is set, the measurement data from the trigger
delayed data point after the setting trigger is generated can be loaded.

mSample Trigger Accumulation Amount

When the buffering mode is set to sample trigger mode, the sample
trigger accumulation amount can be set at every trigger generation.

Setting range is 1 to setting “accumulation amount”. The initial value is set to “1”.

@O CHECK
Be sure to set the sample trigger accumulation amount so that (accumulation
amount) + (sample trigger accumulation amount) is an integer value.
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m Status Readout

This function checks the status of the measurement data accumulation.

Use this function for checking the accumulation status before reading the

accumulated data. After having checked the status, the controller replies one of the

next status.

Status

Contents

Non-buffering

Buffering operation is not executed at all after turning on the power
supply or after initialization, or buffering operation is stopped while
waiting for trigger after buffering has started.

Wiait for trigger

Wait for trigger status after buffering operation has started.

Accumulating

Buffering operation has started and measurement data is being
accumulated, or trigger has being generated and measurement data is
being accumulated.

Accumulation
completed

Accumulation amount has reached the setting value or the buffering
operation has stopped.

m Final Data Point

The accumulation status can be read from the data amount.

“Final Data Point” is set to “0” when the “Status Readout” is set to “Non-

buffering”.

mTrigger Counter Readout

When the buffering mode is set to sample trigger mode, the number of
times of the final trigger generation can be read out.

© CHECK

When readout of the trigger counter is performed, stop the data accumulation
operation and confirm the “Final Data Point”. If the result of “Status
Readout” is indicated as accumulation completed and the “Final Data Point”
is any values other than “0”, readout of the trigger counter can be started.
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m Data Read

The accumulated measurement data in the controller memory can be read
out.

The below shows two reading methods.

Read method Contents
Normal read Simply reads the accumulated measurement data as is.
Reads the accumulated data by the difference from the previous
data.
Rapid read Since data with less difference decreases with decreasing

variation, the total transmission data amount decreases and the
communication time is shortened.

@O CHECK
To read the buffering data, stop buffering operation and check the “Final Data
Point”. The accumulated data to the final data point can be read only when the
result of “Status Readout” is “Accumulation Completed” and the final data
point is the value “other than 0”.
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4-4 Supplemental Explanation

This section provides supplemental explanation for enhancing
understandings of the system functions.

4-4-1 Alarm Setting and Outputs

“Alarm status” means the measurement disabled status due to poor light intensity or out of
measurement range.

e N (
Sensor head A OouT1 —
©
— =
o h=l
H
® 3 Alarm output ]
2 > =
T 7 ) = Alarm delay only can be set to
» o = “OFF” by the setting of “Alarm
€ § Output Delay”.
fe >
© © > af Diai
= K] » > Digital output at alarm ]
S
E *
— = S »{ Analog output at al
= » g put at alarm
S J L 8 J
(o)
(Sensorhead | [oUT2 | 3 )
3
c'en_sor e =3 —P[Analog output at alarm]
[} pm}
[0}
E ©
3 ) > »{ Digital output at al
3 - > »| Digital output at alarm
© © =
@ E g
€ 8 =]
S L) D=
Y 2 Alarm output ]
< »l 3
"l e Alarm delay only can be set to
< “OFF” by the setting of “Alarm
__J < Output Delay”.
& VAN J

*1 In case of selecting “A+B” for the output selection, an alarm is output when
either of the sensor head A or B goes into an alarm status.
Function

Holds the previous normal value up to the setting number
Alarm Delay Times of times when an alarm is issued.
Referto =» “Alarm Delay Times”.

Sets the measurement value display in case that an alarm status
Digital Output at Alarm continues more than the setting number of times.
Referto =» “Digital Output at Alarm”.

Sets the analog output value in case that an alarm status continues
Analog Output at Alarm  |more than the setting number of times.
Referto =¥ “Analog Output at Alarm”.

Enables the alarm output at a real time regardless of the
Alarm Output Delay alarm delay times.

Referto <» “Analog Output Delay”.
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4-0-2

Conditions When Output Data become Unfixed

At immediately after change of “head Setting” or “OUT Setting”, or when the reset or
laser emission stop is input, the operation status becomes “Data unfixed status” (data is
not determined).  This status is not an alarm status.

The data unfixed status starts at the measurement re-start after the setting change or
executing reset, and then, stops when the average times of data is reached.

Under data unfixed status, the display of the compact programmable display is
-999.999999[mmy], the analog output is -10.800[V]*', the judgment output is set to
OFF, and the strobe output is set to OFF.

*1 This is the initial value. Under data unfixed status, the analog output can be
changed to the fixed value. Refer to <»“Analog Output at Data Unfixed”.

*2 Under data unfixed status, the zero set input is ignored.

*3 For releasing the data unfixed status, refer to =»“Chapter 7 Troubleshooting”.

For example, the right figure shows the -
t input
digital display at reset input for normal @
measurement. !
The below table shows the measurement T (D;;?aur';fr::gsi‘fe‘;sem
value display and output under data period)
unfixed status or alarm status.
Data unfixed status Alarm status

M ment data is unfixed. Measurement disabled status due to
Status (Average buffer has not reached pgpr light 1ntg15}1:y or when a target

the setting number of times.) object goes off the measurement

’ range.

Meas val display on
%Erﬁmable -999.999999[mm] Hold previous value (default)
display
Judgment OFF Interlocks with the digital
output nterlocks with the digital output
Alarm output | Interlocks with the alarm status ON
Strobe output OFF ON
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Alarm Code
In case an alarm occurs, check the alarm code of alarm output read by
RS-232C or USB communication.

Gl Name Description
code
0 Normal Normal measurement status.
Measurement is not possible due to insufficient light
intensity, or when the measurement surface specified
by the transparent object setting cannot be detected
Measurement : .
1 alarm or under any other circumstances where the setting
and the actual condition do not match.
=Check the mounting condition and setting so that
the light intensity is sufficient.
The alarm occurs when saved settings cannot be
retrieved during startup.
=Turn the power off and on again. If this alarm still
Controller o1 .
3 Memory Error 1 occurs, it is likely that saved settings have been
Y destroyed. Thus, initialize all memories and save
it. Then, turn the power on again. In this case,
4 saved settings will return to default settings.
Controller The alarm occurs when settings cannot be saved.
4 eaval aoai
Memory Error2 | = Execute "save" again.
Sensor head A and B are unconnected, or sensor
head is connected to HEAD B in the case of using
only one sensor head. This alarm also appears when
the cable for connecting sensor head is disconnected.
Sensor head .
5 =Connect the sensor head to HEAD A when using
unconnected .
only one sensor head. If this alarm code appears
again in spite of correct connection, the connecting
cable may be disconnected. Please contact our
sales person in charge.
The export controlled sensor head is connected to
Sensor head
6 unadanted the export uncontrolled controller.
P =Connect in the correct combination.
Controller is not recognizing sensor head correctly.
Head . .
. Sensor head is not operating properly due to external
7 connection . . A
noises or sensor head is malfunctioning.
check error .
=Carry out measures to noise then restore the power.
The darkness level of received light waveform cannot
Automatic be recognized correctly. Normal startup is interfered
Head possibly by extraneous light or external noise.
8 . . .
Adjustment = Check use environment (extraneous light, for
Error example), take measures against noise, and turn the
power on again.
The sensor head system does not work properly. The
9 Head System | inner part of the sensor head is possibly damaged.
Error =The sensor head has possibly failed. Contact our
sales person in charge.

Refer to =» “7-1 Corrective Actions”.
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The conditions of causes of data unfixed status and the measurement status are

shown as below.

Conditions when output data
become unfixed status

Measurement status

Remote interlock is input at
power-on

“Sampling Cycle” setting is
changed.

“Initialization”

Both OUT1 and OUT?2 become the data unfix status.

“Laser Emission Stop” is input.

“Installation Mode” setting is
changed.

“Measurement Mode” setting is
changed.*

“Measurement Surface
Reference” setting is changed.

“Calibration” setting is changed.

The sensor head which is set at the output selection

for each OUT becomes data unfixed status.

In case that A+B is set for OUT1, -B is set for
OUT2, and the setting of sensor head A is
changed, OUT1 becomes the data unfixed status,
and OUT?2 continues the measurement.

“Output Selection” setting is
changed.

“Transparent Object”,
“Refractive Index”, and
“Refractive Index Calculation”
settings are changed.

“Analysis Mode” setting is
changed.

“Average Times” setting is
changed.

When changing the setting of OUT1, OUT1 becomes
the data unfixed status, and OUT2 continues the
measurement. In the same manner, when changing the
setting of OUT2, OUT2 becomes the data unfixed
status, and OUT1 continues the measurement.

*There are cases where the data unfixed status does not occur depending on the

setting conditions.
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4-4-3 Memory Save and Terminal Setting

The setting contents for each function can be stored in 16 different patterns
in the controller memory.

This function stores the measurement or judgment conditions for each
measurement object respectively, so without re-inputting of various function
setting, the condition change can be performed only by changing the memory No.
“Memory change” can be executed by “Compact Programmable display” or
“External Terminal Input (MO to M3)”.

m Storable Functions in Memory

The function settings which can be stored in the memory are divided into two types.
One is the function which can be stored in each specified memory No., and another
is the function which can be stored as common setting value among all memories.
For the detail of the above two type storable functions, refer to <¥“4-3 Function
List & Initial Values”.

m Memory Change Procedure by External Input Terminal

41 Select Memory No. to be stored.
For setting by compact programmable display, refer to =»“4-3-4 System
Setting” — “Memory Change”.

2 After selecting memory No., input the setting value for each function.
For memory changeable functions, refer to »“4-3 Function List & Initial
Values”.

3 Set “Terminal” at “Priority Setting of Memory Change”.
For “Priority Setting of Memory Change”, refer to =»“4-3-4 System Setting”
— “Priority Setting of Memory Change”.

4 Execute all memory save.
If not doing so, “Terminal” cannot be set.
For “Save” function, refer to <»“4-3-4 System Setting” — “Save”.

5 Set the memory No. to be used to the external terminal input (MO - M3).
*The setting can be input by manually on the compact programmable display,
or by the command of RS-232C and USB communication control, or
Intelligent Monitor AiM.

With the above five steps, the memory No. change can be performed by the
external input terminal.
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m External Input Terminal Setting

Memory External input terminal
No. MO | M1 | M2 | M3
OFF | OFF | OFF | OFF
ON | OFF | OFF | OFF
OFF | ON | OFF | OFF
ON | ON | OFF | OFF
OFF | OFF | ON | OFF
ON | OFF | ON | OFF
OFF | ON | ON | OFF
ON | ON | ON | OFF
OFF | OFF | OFF | ON
9 ON | OFF | OFF | ON
10 OFF | ON | OFF | ON
11 ON | ON | OFF | ON
12 OFF | OFF | ON | ON
13 ON | OFF | ON | ON
14 OFF | ON | ON | ON
15 ON | ON | ON | ON

O |N[oja|lh|WIN|2|O
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MEMO
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External Communication Control

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

5-1 Communication Control by RS-232C:---- 5-2

5-1-1 Specifications 5-2

5-1-2 Type and Format of Commands -+ 5-5

5-1-3 Command List 5-14

5-2 USB Communication Control --weeeee 5-24

5-3 Ethernet Communication Control - 5-26
5-1
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5-1

Communication Control by RS-232C

5-1-1 Specifications

m Communication Specifications

The specifications related to communication are listed in the table below. The

configurations can be changed to the requirements of external host device.

Item Settings Default
Communication speed 9,600/19,200/38,400/115,200 bps 115,200 bps
Communication system Full-duplex -
Synchronization system Asynchronous -
Transmission code ASCIIL -

Data length 7 bit/8 bit 8 bit
Parity check Even/Odd/None None
Stop bit length 1 bit -
End code CR(0DH) -
BCC Yes' -

*1 To omit BCC calculation, enter “**” (2AH, 2AH) to BCC.

m Pin Arrangement

The system uses a D-SUB male connector

N
a4 N
\\ J

with 9 pins.
Pin| Signal Signal direction L
No.| name |mic2 o Description
1 |CcD(DCD) Not used -
) Received data signal
2 RD(RXD) IN ouT Usually connected to SD(TXD) of external device.
Transmitted data signal
3 |SD(TxD) |OUT IN Usually connected to RD(RXD) of external device.
4 |ER(DTR) Not used .
Signal ground
5 |SG(SG) <+—Connected—> Usually connected to SG(SG) of external device.
6 |DR(DSR) Not used .
7 [RS(RTS) Not used .
8 [CS(CTS) Not used -
9 |CI(RD Not used -
5-2
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m Connecting Example with External Device

e Configuration

e Connection

HL-C2 and external host device should be connected as below.

HL-C2 External host device
Pin No. Signal Pin No. Signal
1 CD 1 CD
3 SD 3 SD
4 ER 4 ER
5 SG 5 SG
6 DR 6 DR
7 RS 7 RS
8 CS 8 CS
9 CI 9 RI
Cover Shield Cover Shield
O CHECK

Signals other than RD, SD, SG and Shield should be kept unused. Do not
connect with HL-C2.
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m Communication Procedures

e Configure communication specifications
1. Configure communication specifications of HL-C2

The communication specifications of RS-232C on HL-C2 are listed in the

table in “5-1-1 Communication Specifications”. Set them according to
situations.

2. Configure communication specifications of host device

Read the manuals related to the communication specification of external host
device before setting them. Change the specifications so they will be the
same as the settings of HL-C2, or set the specifications on HL-C2 according
to the settings on the external host device.

m Change of Communication Conditions

After changing the settings of communication conditions on baud rate, data
length or parity check, make sure to save the new setting values and then
restart the controller to reflect them.
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5-1-2 Type and Format of Commands

m Data Transmission/Reception

e Data transmission/reception

This section explains how to set or change various parameters or to confirm
or read measurement values by sending a command from the external host
device to HL-C2.

(1)Normal sequence to read setting data

The figure below shows the data transmitting/receiving sequence in case the
request communication data instructing setting data read (in this case the head
character of the command on the request communication data is “R”), which
is transmitted from the external host device to HL-C2, is normal.

HL-C2 External host device
R < Request communication data (setting data read) | S
S | Read response communication data > R 5

(2) Normal sequence to transmit/receive data on data setting or operation instruction

The figure below shows the data transmitting/receiving sequence in case the

request communication data related to data setting or operation instruction (in
case the head character of the command on the request communication data is
“W?”), which is transmitted from the external host device to HL-C2, is normal.

HL-C2 External host device

R <Request communication data (data settings or operation instruction) | S

S | Normal response communication data > R

(3)Abnormal sequence to transmit/receive data

The figure below shows the data transmitting/receiving sequence in case the
request communication data transmitted from the external host device to
HL-C2, is abnormal such as data range error or garbled characters.

HL-C2 External host device

R <Requ&etounmunkzﬁmdab(dabseﬁngs,opaaﬁonirshwﬁm,seﬁrgdahread]| S

S | Abnormal response communication data > R
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e Error code

C’\?:e Code type Description
01 |Format error The first four characters are not [%|[EJ[E][#]-
02 |Command error The command is undefined.

03 |Command code The forth character from the head is neither @ nor
error .

04 |Code error The code is other than that specified per the command.
05 |Data error The data length does not correspond to the command.
07 |Setting error The setting for the command is out of the range.

08 |BCC error BCC check was not conformable.

10 |Control flow error |- Memory Change command was received while
“Terminal” was selected on “Priority Setting of
Memory Change”.

- Timing input was turned to OFF by a command while
the timing input terminal is ON.

- Timing input was turned to ON by a command while
the timing input terminal is OFF.

11 [Communication - A parity error occurred during data reception.
5 error - A framing error occurred during data reception.
+ An overrun error occurred during data reception.

20 |Execution error Calibration or analog scaling is inexecutable.

21 |(Buffering Setting of buffering was to be changed without stopping
condition error 1  |buffering operation.

22 |Buffering Buffering operation was to be initiated with inadequate
condition error 2  |buffering setting.

23 |(Buffering - Data was read while buffering operation is “Start”.
condition error 3 |- Data was read while the status is other than

“Accumulation Completed” status.
- Data other than the read result of first data point to the
final one was specified to be read.

@©CHECK

« If an abnormal response is received, check if the transmitted data has errors.
Correct them if it does. In case an error occurs on the system even the data
has no errors, a temporary abnormal status due to noise or system
abnormality on the controller or external host device may occur. Check
them by restoring the power
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Chapter 5 External Communication Control

m Command Classification

e Communication data format

The figure below shows the basic format of request communication data and
response communication data.

Head < — End
L e - D - D Jer]
Header Command Code Data Subdata BCC
4characters 3 characters 1 character variable length variable length 2 characters
Delimiter

1 character

The specifications of respective sections are explained in the table below.

O CHECK

For ASCII and alphabetical characters, only capital characters can be used.

Section Description

This section indicates the type of communication data.
%|[E[E | #]| : Request communication data
%||EJE|$ | : Normal response communication data
% E | E : Abnormal response communication data

This section specifies the command. 3-character command is
specified to instruct operation to HL-C2.

Command R|[* [ * | : Read request (response) communication data

W[ * || * | : Data setting request (response)

=>» Refer to “5-3 Command List” for types of commands.

This section indicates the identification code. It specifies the
function classification and sensor head for the command.

[0] : System : Head B :OUT2
Code : Head A : OUTI : Common
The selectable code varies depending on the command.
=» Refer to “HL-C2 Series USER’S MANUAL RS-232C
Communication Control” for the details.

Header

Data This section is used only to read buffering data.

This section stores setting values and measurement values.
Subdata This section is omitted in read request communication data

command ([R][*][*]) and write command (W]*]*]).

This is the block check code.

The exclusive OR is executed from the header to final
characters of communication data and 8-bit data is converted
to 2-character ASCII code.

BCC BCC can be omitted at transmission by storing (] (2AH,
2AH).
In this case, the BCC in the response data is (2AH,
2AH), too.
This code is used to identify the end of communication data
Delimiter (delimiter).

It is fixed to (ODH).
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Chapter 5 External Communication Control

m Request Communication Data Format

This section explains the 6 format patterns of request communication data

transmitted from the external host device to HL-C2.
e Read request

The figures below show the format for read request.

There are two types of pattern, depending on whether data section is included

ornot. The request communication data does not contain subdata section.

(Basic format: data section is not included)

Read request of setting data

el EJE N lRIC I IL I I Jicr]

| | [ L-scec
Header Command Code:0to5

{Special format: data section is included (buffering))

Normal read of buffering data

AHEANEEEEEEEEEE N NN

Head point: 00001 to 99999

| | |_ L—BcC
Header Command End point: 00001 to 99999

ode: 3or4

@Data setting request

The figures below show the format for data setting request.
The response communication data does not contain subdata section.

M Code setting command
ARDEITE LI Jer

| L _Bcc
Header Comma“d Subdata 00000 to 99999
ode:0to5

Value setting command 1

I%IIEIIEII#IIWII HEEEEEEEEE

Header Command L
Code: 0 to Subdata: 1-character symbol + 3-character

integral part (no zero suppress) +

L—Bcc

decimal point + 6-character decimal part
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Chapter 5 External Communication Control

Value setting command 2

elElefalwll T LU T T T LT Jer
Hea!der Comlmand J L —sce
Code: 0 to 5 Subdata: 1-character symbol + 10-character

numerical values (no zero suppress)

Normal write of buffering data

Code: 0—‘ ’fHead point::00001 to 99999

Hea]der Con}mand |—End point: 00001 to 99999

AHEENEEEEEEEEEEREENEn
Ll2]l. 3l4lsllef7llsfi=lof1]2] . |[3]4]5]e]7]8]

LI J=lof ll2 ] ][] 4[5 ][el[7][8] [ lcrl

L L—Bcc

Subdata: Repeat of “1-character symbol + 3-character integral part
(no zero suppress) + decimal point + 6-character decimal
part”

m Response Communication Data Format

This section explains the 10 format patterns of response communication data
transmitted from HL-C2 to the external host device.

e Read response

Read request of setting data

AHEAHAEEEEEEENENE

| | | L sce
Header Command Subdata: 00000 to 99999

Format 2: Value read 1

[%eEEsIRIL [ J=lofl1]2] . |[3l[4][s]6]z)l8] ] [cr]
Heallder Comlmand L — BCC
Subdata: 1-character symbol + 3-digit integral part

(no zero suppress) + decimal point +
6-digit decimal part

Format 3: Value read 2

[%eEEsIRIL [ J[=]o]l1]2]3]4][s]e][7]8]ol] ] [cr]
Hea!der Comlmand L L—BcC
Subdata: 1-character symbol + 10-digit numerical

values (no zero suppress)
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Chapter 5 External Communication Control

Special format 1:2 Output measurement value

Header Comlmand

|
[l ElEllsRIL I N=lofl1]2]. J[3]4]s]el7]s]=]

Lof1]{2][. [3]l4]lsle]7l8] I Jcrl

|—OUT1 measurement value

|—OUT2 measurement value |—BCC

Special format 2:2 Output check

Header  Command
[ EENsIRIL L J=]oll1]l2] . [3][4][5]6]7]slt)])
@@fENeEN=]of1]2]. [[3]4]s]s[7]s]@l@)e)do0f)
|:||:| LouT2 measurement value

PSS

The measurement value consists of 1-character symbol, 3-digit integral
part (no zero suppress), decimal point and 6-digit decimal part.
The following outputs are stored in (1) to (12) (OFF: [0] / ON: [1]).

|—OUT1 measurement value

No. Output No. Output
(1) Strobe (7) Strobe

(2) s |HI (8) = |HI

o3 (T=

3 5&|Go 9 £&|Go
® |uri 23 ® |51 <3

(4) 27 |LO (10) 27 |LO
(5) Reserve (11) Reserve
(6) Alarm (12) Alarm

@O CHECK

Response to (5) and (11) above are unfixed (either [0] or [1]).

Special format 4: Normal read of buffering data

Heeider Comlmand
1%l E[Es[RI | J=]ol1]2]. [3]4]s]e6]7[8]=]o]1]
(2] [3][a]s]ef7)[8] - |- |- l=lof1]2] [3]4]s5]6]7]
I:":' I_Subdata: Repeat of “1-character symbol + 3-digit
__‘:BCC integral part (no zero suppress) + decimal

point + 6-digit decimal part”
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Chapter 5 External Communication Control

Special format 5: Read of differential data in buffering data

Healder Command

[slefells[rlciBf+Jof1]2]l Jafasfef7]ef«[ri2]3]-]
L2l 25+ 7lle [+ N2l s -5 ofl+lsf+l7]8] I [cr

L _Bcc

I—Difference data

The data of specified head point is stored with the head data format shown
below. For the data of second point and subsequent points, the differential
by the previous data (the data based on the 6 places of decimals) is responded.

Head data format
1-character symbol + 3-digit integral part (no zero suppress)
+ decimal point + 6-digit decimal part

{(Example using the reply command shown above)
+12.345678, +12.345801, +12.345576, +12.345652,..., +12.345599, +12.34554, +12.345543, +12.345621

T 1 1 T 1 T
(+123) (-225) (+76) (-59) (+3) (+78)
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Chapter 5 External Communication Control

Special format 7: Exclusive output format for RS232C output mode

For RS232C output type OUT1 or OUT2
[ E[E]s[+][of1]2]3]4]s]el7]8] [ [cr

T |
Header 3-digit integral part |—6-digit decimal part I—BCC
Measurement value of OUT1 or OUT2

For RS232C output type OUT1&0UT2

Header

(%l ElEls]=]o]1][2]3]4]5]6[7]8]=]of1]2]3]4]5]
| 6 " 7 " 8 || || ||CR| OU+1 measurement value OUT£ measurement value

I—BCC
The measurement value consists of 1-character symbol, 3-digit integral
part (no zero suppress), and 6-digit decimal part.

e Normal response

The normal response communication data for data setting
request is common in all formats.

lellENEs Iwll I LI JiR|
I I I

Header Command BCC

e Abnormal response

The abnormal response communication data is common in all
formats.

lellEE L I L L R
I I I

Header Error Code BCC
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Chapter 5 External Communication Control

m BCC

BCC is the code for horizontal parity check to improve the reliability of
communication data. The exclusive logical sum from the header ([%]) to the
final character of communication data is calculated and resultant 8-bit data is
converted to 2-character ASCII code. The controller checks whether the
exclusive logical sum of received message (from the header to the final
character of communication data) is consistent with the value transmitted by
the personal computer. The difference in BCC between at transmission and
at receipt indicates that an error occurred in the message during
communication. To omit BCC calculation, enter (2AH, 2AH) to BCC.
In this case, the BCC in the response data is (2AH, 2AH), too.

O CHECK
For Special format 7 of FORMAT 8: As for the exclusive output format for
RS232C output mode, the controller always delivers the measurement value
attaching the BCC calculation result.

BCC creation example

[el[ElEN#][R]m][][3 [ ][E]cR]

2-character BCC

Header E H25—

H45
H45
[#] H23

— Exclusive logical sum (XOR) of
[R] H52

received message is calculated.
H4D

[D] Ha4

Eod et [3] o
data H6E ASCH IE‘
(H36) (H45)
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5-1-3 Command List

Refer to “HL-C2 Series USER’S MANUAL RS-232C Communication Control”

for the details of respective commands.

Item Command | Code | Subdata™ Setting value
Installation 00000 Diffuse reflection
RMM|WMM| 1/2
Mode 00001 Specular reflection

00000 Auto
00001 0.04%
00002 0.05%
00003 0.06%
00004 0.08%
00005 0.11%
00006 0.14%
00007 0.18%
00008 0.24%
00009 0.31%
00010 0.40%
00011 0.53%
5 00012 0.68%

00013 0.89%
00014 1.16%
Emission 00015 1.50%
Adjustment RFB \WFB| 172 00016 1.95%
00017 2.54%
00018 3.30%
00019 4.29%
00020 5.58%
00021 7.25%
00022 9.43%
00023 12.3%
00024 15.9%
00025 20.7%
00026 26.9%
00027 35.0%
00028 45.5%
00029 59.2%
00030 76.9%
00031 100%

Head

Emission a | REA |WEA - 00001 to 00512
Adjustment 172
Area b |REB |WEB - 00001 to 00512

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Chapter 5 External Communication Control

Item Command | Code | Subdata™ Setting value
- 00000 None
lsiér;lrscs}ion RFC |WFC | 1/2 00001 Execute
00002 Searching
Alarm 00000: OFF
Delay Times RHC [WHC | 1/2 - to
Yy

65535: Hold Previous Normal Value
00000 Diffuse [Standard]

00001 Specular [Standard]

00002 Metal 1

00003 Metal 2

Measurement RSM | WsM 12

Mode 00004 Penetration
00005 Glass
Glass
00006 Pattern
Meas Surf 00000 Near
Ref RBF | WBF | 1/2 00001 Far
Mf:as Point a | RPA | WPA 172 - 00003 to 00510
uring
T |Range|Point b | RPB | WPB 1/2 - 00003 to 00510
T E/Ialibration A |RCA|WCA| 1/2 - -950.000000 to +950.000000 [mm]
eas.
Value B |RCB|WCB| 112 - -950.000000 to +950.000000 [mm]
galibriﬁm a |RHA|WHA| 122 - -950.000000 to +950.000000 [mm]
orrect.
Value b |RHB|WHB| 1/2 - -950.000000 to +950.000000 [mm]
00000 None
Calibration - |WCE| 12 00001 Execute
00002 Cancel
Laser 00000 Laser ON
Control RLR |WLR | 172 00001 Laser OFF
Read Received
Light Intensity RID - 1/2 - 00000 to 01023
Peak Recognition | ey | wTH | 172 ; 00100 to 00400
Sensitivity
00000 OFF

00001 7 point

00002 15 point

00003 31 point

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.

Median Filter | RMF | WMF | 1/2
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Chapter 5 External Communication Control

Item Command | Code | Subdata™ Setting value

00000 A
00001 B
00002 -A
00003 -B
00004 A+B
00005 |-(A+B)
00006 A-B

Output ROS |WOS| 3/4 00007 |B-A

Selection 00008 [A] [Tr]

00009 [B][Tr]
00010  |[-A][Tr]
00011 [-B] [Tr]
00012 Al1+B1 [Tr]
00013 -Al1+B1 [Tr]
00014 Al1-B1 [Tr]
00015  |BI-Al [Tr]
00000 1st Surface
00001 2nd Surface
00002 3rd Surface
00003 4th Surface
00004 Up Lmt Surf
00005 1st-2nd Surf
00006 1st-3rd Surf
g)ﬁ}‘;?farem RMIN |WMN| 3/ 00007 |Ist-4th Surf
00008 1st-Up Surf
00009 2nd-3rd Surf
00010 2nd-4th Surf
00011 2nd-Up Surf
00012 3rd-4th Surf
00013 3rd-Up Surf
00014 4th-Up Surf

ouT

Refractive 00000 OFF
Index RGK|WGK| 3/4
Calculation 00001 ON
Refractive +000.500000
Index RGR [WGR| 3/4 - to
+002.000000
00000 OFF
Zero Set RZS |WZS| 3/4
00001 ON

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code | Subdata™ Setting value
Timing RTI | WTI 3/4 00000 OFF
00001 ON
Reset RRS |WRS| 3/4 00000 OFF
00001 ON
Hold RHD [WHD| 3/4 00000 OFF
00001 ON
00000 Normal
Analysis RHM lwHMI 374 00001 Peak
Mode 00002 [Bottom

00003 Peak to Peak
00000 Moving Average
Filter Operation RFL | WFL 3/4 00001 Low-pass Filter
00002 High-pass Filter
00000 1 time

00001 2 times

00002 4 times

00003 8 times

00004 16 times

00005 32 times

00006 64 times

00007 128 times
Average Times | RAV WAV | 3/4 00008 256 times
00009 512 times
00010 1024 times
00011 2048 times
00012 4096 times
00013 8192 times
00014 16384 times
00015 32768 times
00016 65536 times

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.

ouT

5-17

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 5 External Communication Control

Item Command | Code | Subdata™ Setting value
00000 1[Hz]
00001 2[Hz]
00002 4[Hz]
00003 10[Hz]
00004  |20[Hz]
Freoltncy |RCO|Weo | 3/4 [ 00005 [4o(iz]
00006 100[Hz]
00007 200[Hz]
00008 400[Hz]
00009 1000[Hz]
00010 2000[Hz]
8g§§gté?§nt RMK |WMK | 3/4 - +000.100000 to +009.999999
Offset RML | WML | 3/4 - -950.000000 to +950.000000 [mm]
Judgment
Output Upper | RHL | WHL | 3/4 - -950.000000 to +950.000000 [mm]
Limit Value
Judgment
Output Lower | RLL | WLL | 3/4 - -950.000000 to +950.000000 [mm]
Limit Value
Judgment
Sﬁ;ﬁ’?tUpper REH |WEH | 3/4 - +000.000000 to 950.000000 [mm]
S Hysteresis
o Judgment
Output Lower | pey | WeL | 3/4 ; +000.000000 to 950.000000 [mm]
Hysteresis
Analog A|RAH | WAH | 3/4 - -950.000000 to +950.000000 [mm]
Scaling
Measureme |B | RAL | WAL | 3/4 - -950.000000 to +950.000000 [mm]
nt Value
Analog a|RVH |WVH| 3/4 - +010.000000[V]
Scaling Vol.|b | RVL | WVL | 3/4 - £010.000000[V]
00000 None
Analog Scaling | - [WAS | 3/4 00001 Execute
00002 Cancel
Analog Output 00000 Hold Previous Value
at Alarm RAA | WAA | 3/4 00001 Fixed Value
Fixed Value RFM | WFM | 3/4 - +010.800000 [V]
pnalog O3t | RpA |WDA | 374 - £010.800000 [V]
Digital Output 00000 Hold Previous Value
at Alarm RAD | WAD | 3/4 00001 Fixed Value
Alarm Output 00000 OFF
Delay RAC | WAC | 3/4 00001 ON

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Chapter 5 External Communication Control

Item Command | Code | Subdata™ Setting value
00000 6 Decimal Places
00001 5 Decimal Places
Digit Number of 00002 4 Decimal Places
RKT [ WKT | 3/4
Measurement Value 00003 3 Decimal Places
00004 2 Decimal Places
00005 1 Decimal Places
g{j‘jumm@m Value \pvip| - | 34 ; -999.999999 to +999.999999 [mm]
00000 Alarm OFF
00001 Measurement Alarm
'5 Alarm Output Read |ROA| - 3/4 00005 Sensor head A unconnected
© 00006 Connection head unadapted
00007 Head connection check error
00000 Strobe OFF
Strobe Output Read |ROB | - 3/4
00001 Strobe ON
Judgment Output HI RHI ) 3/ 00000 Judgment Output HI OFF
Read 00001 Judgment Output HI ON
00000 Judgment Output GO OFF
Judgment Output GO | oy | 3/4 udg utpul
Read 00001 Judgment Output GO ON
Judgment Output LO rLO| - 3/ 00000 Judgment Output LO OFF
Read 00001 Judgment Output LO ON
00000 10 [us]
00001 20 [ps]
00002 40 [ps]
. 00003 100 [ps]
Sampling Cycle RSP | WSP 5
00004 200 [ps]
S 00005 400 [ps]
E 00006  |1000 [ps]
8 00007  [2000 [ps]
i 00000 Independent
Terminal Input RiM | wim 5 P
Control 00001 All
Chattering 00000 OFF
Prevention for RIC | WIC 5 00001 ONI1
Terminal Input 00002 ON2

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code | Subdata™ Setting value
00000 OFF
Tud o 00001 2ms
udgment Output
Off Delay ROF |WOF| 5 00002 10ms
00003 100ms
00004 Hold
00000 OFF
Interferc_tnce RXT | WXT 5
Prevention 00001 ON
2 Outputs
Measurement Value| RMA | - 5 - -999.999999 to +999.999999 [mm]
Read
[
g One Time Read
IS Output 1: Measurement value
8 Strobe Output
Judgment HI Output
Judgment GO Output
Judgment LO Output
Reserve Output
All Outputs Read |[RMB| - 5 - Alarm Output
Output 2: Measurement value
Strobe Output
Judgment HI Output
Judgment GO Output
Judgment LO Output
Reserve Output
Alarm Output
) 00000 None
8:)1;];ut Setting - |WoC| o 00001 Copy Output 1 to Output 2.
00002 Copy Output 2 to Output 1.
Priority Setting of 00000 Command
RYU |WYU| ©
Memory Change 00001 Terminal
00000
Memory Change |RMC|WMC| 0 to Memory No.
00015
g 00000
4% |Copy Source No. - | WSF 0 to Memory No.
> 00015
w
00000
Copy Destination - |WDF 0 to Memory No.
00015
00000 None
Memory Copy - |[WCF| O
00001 Execute
00000 None
Initialization - | WIN 0 00001 Initialize Selected Memory
00002 Initialize All Memory

*] Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code | Subdata™ Setting value
00000 None
Save - |WWR| O
00001 Save All Memory
00000 9600[bps]
RS-232C 00001 19200([bps]
Baud Rate RSA |WSA| 0 00002 38400([bps]
00003 115200[bps]
RS-232C 00000 7-bit
Data Length RSB|WSB| 0 00001 8-bit
RS.232C 00000 Even
Parity Check RSC | WSC 0 gggg; I(\)Idd
one
00000 Handshake
gﬁﬁf&o i RSD |wsD| o 00001 |Timing
00002 Continuous
00000 OUT1&0OUT2
gi;ﬁi?%pe RSE |WsE| o 00001 |OUTI only
00002 OUT?2 only
Display Update 00000 Fast
Cycle of RKS | WKs 0 00001 Standard
& |Measurement 00002 Slow
{’,,i Value 00003 [Very Slow
@ |Change Indication 00000 mm Unit
Unit ¢ RUT WUTH 0 00001 pm Unit
00000 OUT!1 Display
00001 OUT1 Operation
00002 OUT?2 Display
00003 OUT2 Operation
00004 OUTI1&2 Display
00005 Waveform(A)
00006 Waveform(B)
Console 00007 Top
Start-up Screen RKG | WKG) 0 00008 Setting
00009 Head A Menu
00010 Head B Menu
00011 OUT1 Menu
00012 OUT2 Menu
00013 Common Menu
00014 System Menu
00015 Measurement Value Menu
Console 00000 OFF
Panel Lock RPL | WPL 0 00001 ON

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code Subdata™ Setting value
00000 OFF
Self-stop RSS [WSS 0 00001 ON
00000 Continuous
Buffering 00001 Trigger
Mode RBD |WBD 5 00002 Timing
00003 Sample Trigger
. 00000 OUT1 & 2
puffering - grr fwit| s 00001 |OUTI
ype
00002 ouT2
00000 1
00001 1/2
00002 1/4
00003 1/8

00004 1/16
00005 1/32

00006 1/64
Buffering 00007 1/128
Rate RBRIWBR| 5 00008 1/256

00009 1/512
00010 1/1024

2 00011 1/2048

8 00012 1/4096

2 00013 1/8192
00014 1/16384
00015 1/32768

Accumulated RBC | WBC 5 - 1 to Max. Accumulated Amount

Amount

00000 At timing input ON
00001 |AtHI

00002 |AtLO

_ 00003 |AtHIor LO

Trigger RTR |WTR | 3/4 00004 |When HI turns to GO

Conditions
00005 When LO turns to GO
00006 When HI or LO to GO
00007 At an alarm occurred
00008 At an alarm released
Trigger Delay | RTL | WTL 5 - +0000000000 to +0100000000
Trigger Point | RTP | WTP 5 - 1 to Accumulated amount
Sample Trigger
Accumulation | RSR | WSR 5 - 1 to Accumulated amount
Amount
Buffering 00000 Stop
Operation RBS |WBS 0 00001 Start

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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Item Command | Code Subdata™ Setting value
00000 Non-buffering
Status 00001 Wait for Trigger
- 4
Readout RTS 3 00002 Accumulating
00003 Accumulation Completed
qual data RLD - 3/4 - Read One Time
point
o S-character head point +
5-characterend point
c
5 I{?ta Relad RLA | - 3/4 - Data point within the range from
= (Normal) the head data point to the end data
a point is specified.
S-character head point +
S-characterend point
DRata‘I;ead RLB - 3/4 - Data point within the range from
(Rapid) the head data point to the end data
point is specified.
Trigger
Counter RLE - 3/4 - 0 to end data point
Readout

*1 Subdata section consists of 5 digits (zero suppress is omitted) indicated by decimal.
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5-2

USB Communication Control

HL-C2 can be controlled through the external host device (personal
computer) through USB interface by using the API function. =¥ Refer to
“HL-C2 Series USER’S MANUAL USB Communication Control” in “our
web site: https://panasonic.net/id/pidsx/global” (PDF data) for the details.

USB driver

USB driver should be installed to the external control device (personal
computer) in order to control HL-C2 by external control device (personal
computer).

You can download the USB driver from our Website.

=» Refer to “1-2 Installation of USB Driver” in “HL-C2 Series USER’ S
MANUAL USB Communication Control” for the installing method of USB
driver.

APl file

API (Application Program Interface) is provided to easily control HL-C2 by
the external control device. API is provided in DLL format.

Please feel free to ask our salesman how to obtain a DLL file.

Please contact the vendor of development environment for the use of DLL.
Refer to “Chapter 2 API Function Specification” in “HL-C2 Series
USER’S MANUAL USB Communication Control” for the use of API.
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m Operating Environment

The following operating environments are required to use HL-C2.

Operating environment

Microsoft Windows® 7 Professional 32bit/64bit
0s Microsoft Windows® 8.1 Pro 32bit/64bit

Microsoft Windows® 10 Professional 32bit/64bit

(Japanese, English, Chinese, Korean)

CPU 1GHz or more processor "
Memory 2GB or more”!
USB Port USB 2.0 Full Speed (USB 1.1 compatible) compliant

*1 It depends on the operation environment of OS.
*Windows is a registered trademark of Microsoft Corporation in the
United States and other countries.

m Change RS-232C Communication Conditions

After changing the settings of communication conditions on baud rate, data
length or parity check by API, make sure to save the new setting values and
then restart the controller to reflect them. 5

m Sample program

Sample program for USB control, which was created using API, is provided.

We offer Sample program, which are for Visual Basic and Visual C++.

5-25
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Chapter 5 External Communication Control

5-3 Ethernet Communication Control

The HL-C21C makes it possible to read a variety of settings and measured
values over Ethernet communication.=» Refer to “HL-C2 Series USER’S
MANUAL Ethernet Communication Control” in “our web site:
https://panasonic.net/id/pidsx/global” (PDF data) for the details.

m Specifications of Ethernet Block

Interface RJ45
Baud rate 10BASE-T / 100BASE-TX
Transmission Transmission Baseband
e method
specifications
Max. segment
length 100m

MEWTOCOL (Master)

1QSS-supporting MC protocol

communication (Sensor slave node)

MC protocol (Master)

Support tool Configurator WD (Ver. 1.62 or later)

*MEWTOCOL: Supports MEWTOCOL-COM communication.

*1QSS supporting: An iQ Sensor solution of Mitsubishi Electric Corp.

*MC protocol: Used to write data from the HL-C21C to memories of PLCs
manufactured by Mitsubishi Electric Corp. This protocol supports
QnA-compatible 3E frame commands.

Support command

\\ Response

Command \A Support tool: Configurator WD

5-26
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6-1 MaiNtENANCE ««+ -« rrrrrrrerrrerneneneaenns 6-2
B-2 INSPECLION -+« ++rrrerrrrrrsenarreeennes 6-2

6-1

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 6 Maintenance and Inspection

6-1 Maintenance

m Maintenance Instructions

- Before cleaning the unit, be sure to turn off the power and stop laser
emission.

- Molded resin is used in some parts of the unit. Do not use organic solvents
such as thinner or benzene to wipe dirt on it.

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

(1) Cleaning of light emitter/receiver on the front surface of sensor head

- Measurement error may occur if oil, fingerprints, or other substances that
refract light exists on the light emitting or receiving surface at the sensor
head. Inspect the surfaces regularly and always keep them clean.

- To remove large particles of dust, blow them away using a camera lens
blower.

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

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

(2) Cleaning of other components

- To remove dirt on the controller or compact programmable display, lightly
wipe it away with clean, soft cloth.

6-2 Inspection

Inspect the sensor unit regularly to ensure performance and to use it under

optimum conditions.

m Major Inspection Items

- Check that I/0 terminal connections are not loose or disconnected.

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

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

- Check that the ambient temperature during use is within the specification
(sensor head: 0 to +45°C, controller: 0 to +50°C)

- Check that ambient humidity during use is within the range of 35 to 85%RH.

6-2
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Troubleshooting

This chapter explains corrective actions against abnormal state.
Read this chapter if failures are suspected.

7-1 Corrective ACHIONS -+« rx-rerrrerreennes 7-2

7-2 LOGK - xrevrrerremeae e 7-7

7-3 Initialization ««-----oreeerrerrriees 7-7
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Chapter 7 Troubleshooting

7-1 Corrective Actions

In case an error or trouble occurs during use of the system or a system failure
is suspected, read this chapter carefully first and carry out the corresponding
corrective actions.

( Trouble type ) ~
—

Troubles in the settings of controller
Troubles in communication control
MEAS| Troubles in measurement method or display of measurement value

Troubles in LED indication of alarms and errors
Troubles in external terminal I/O

LASER] Troubles in laser emission
.

O CHECK

- Referto < “4-1 Data Flow”, too for the problems related to measurement data

processing.

- Refer to <» “4-4-1 Alarm Setting and Outputs”, too for the problems related

to alarms.

- Refer to = “4-4-2 When Output Data become Unfixed”, too for the details
of conditions where measurement value is unfixed.

- Referto <» “4-4-3 Memory Save and Terminal Setting”, too for the
problems related to storing memory and terminal settings.

Type Problem Cause Corrective action R
page
- The display on the Connecting cable is Check the connection
compact programmable | not connected 12
. between controller and cable.
display does not change. | properly.
' Z:;tzgfhiei;’;ﬁ;le Connecting cable is | Check the wiring between 1-14
ompact prog disconnected. controller and cable.
display does not operate.
SET |- ERFF is displayed at the Power is not Check the connection of
upper right of the compact supplied to the controller and external power | 1-15
programmable display screen. | controller. 24V DC.
- Sensor head indicator
does not light up. Controller operation | Turn on the power of 16
* The controller does not | i stopped. controller again.
operate.
It takes too long until the | Usually about 25 to .
SET || controller starts or laser |30 seconds are Wait for 40 seconds or more 3-6
. X X after power-on.
is emitted. required.
Update cycle of Update cycle of Set the Display Update Cycle
SET || measurement value is too | measurement value is | of Measurement Value 4-56
late. not set correctly. properly.

7-2
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Chapter 7 Troubleshooting

Type Problem Cause Corrective action e
page
Laser Control setting is | Save the setting of Laser 4-16
saved with OFF. Control with ON. 4-65
Laser control terminal is | Open the laser control 22
short-circuited. terminal (LSRA or LSRB).
Remote interlock is Short circuit the remote 23
. open. interlock.
Laser beam is not
LASER . :
emitted. IL. terminal and Check the wirings of terminal 1-16
LSRA/LSRB terminal is wirings ermi
. block. 2-2
disconnected.
The export cpntrolled Connect the export
sensor head is connected
uncontrolled sensor head to the 24
to the export
export uncontrolled controller.
uncontrolled controller.
Calibration is not set Set Calibration correctly. 4-17
correctly.
There is a The measurement object is | Stop fluctuation or vibration of
. . o . 1-10
difference fluctuating or vibrating. measurement object.
bgtween actual The measurement object is | Place the measurement object as
distance to the . . . 1-13
MEAS| tilted. perpendicularly as possible.
measurement
object and Received light waveform is .Ad] ust the r_ecelved. hght
measurement . ] intensity using Emission 4-10
saturated or insufficient. .
value. Adjustment.
The refractive index is not Adjust the reflectance using 424
correct. Refractive Index Calculation.
Install the head correctly.
Sensor head is not Note that an installation
installed correct] method is different between 1-13
¥ specular reflection and diffuse
Measurement reflection.
MEAS ;?Eglenls partially Installation mode is Set the correct installation
put. wron mode (Specular Reflection or 4-7
& Diffuse Reflection).
Is the measuring range Set the measuring range 4-16
set appropriately? appropriately.
Measurement object is Check the measurement range
out of the measurement 8-22
of sensor head used.
range.
Correct
MEAS measurement Operat.lon coefficient or Set Operation coefficient or 4-36
value is not offset is not set
- offset correctly. 4-37
displayed. correctly.
Light emitter/receiver is | Remove the dirt on the light 9
dirt. emitter/receiver. 1-7

7-3
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Chapter 7

Troubleshooting

the operating
environment.

environment.

Type Problem Cause Corrective action R,
page
Moving Average is | Increase the number of Moving 434
small. Average.
Set the Measurement Mode
Measurement mode | according to applications or 4.8
is not set correctly. | measurement object. Select the
optimum mode.
MEAS| VMaTIalzlslfgem Light emitter/receiver | Remove the dirt on the light 9
¥ is dirt. emitter/receiver on the sensor head. | 1-7
Mounting direction of | Check the mounting direction
. 1-10
sensor head is wrong. | of sensor head.
Sensor head or Check the installation of sensor
measurement object | head and position of 1-10
is tilted. measurement object.
. Check the cable connection
R.8232C cable is between RS232C cable and 5-2
disconnected.
connector.
Use the proper RS232C cable
RS232 cable type is | type, straight type or cross 5-3
improper. type, depending on the settings 1-2
RS-232C of personal computer.
communication The setting of baud Check the settings of personal
control can not be | rate or communication | computer currently connected 52
COM| |done. specification is and set the correct RS232C
An error is improper. communication specifications.
transmitted in Incorrect data format | Refer to the error codes and
RS-232C. . . 5-6
or command is send the data with correct 5.8
transmitted. format and command.
Several commands are
sent continuously Send the next command after the
without waiting controller transmits the response to | 5-5
receiving responses the previous command.
from the controller.
USB cable is Connect the USB cable 12
disconnected. securely.
. Use the USB2.0 full
i[rJnSBr.Ocagle type 1s speed-compliant cable at 8-3
USB proper. USB2.0 interface.
communication L Correctly install the USB
com control can not be | USB dr11v§r 18 ﬁofi driver. You can download the 1-3
done. correctly installed. USB driver from our Website.
I?;pdeg:?fgf;?&uter Use the personal computer
y satisfying the operating 5-25
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Chapter 7 Troubleshooting

Type Problem Cause Corrective action ;Zf'e
. The alarm indicator lights up
Head is not connected. when the head is not connected. 12
Move the measurement object so
Beam emitting spot is | beam projection spot come within
out of the measurement | the measurement range to light up | 8-22
range. or blink the RANGE indicator on
the sensor head.
Move the position of beam projection
The reflected beam spot or change the mounting
from the beam emitting | direction of sensor head so the 1-10
spot is blocked. reflected beam should not be
blocked.
. Apply the beam projection spot to
};h; biirél tf) ntl}llt;lﬁg SPOL the top of R portion or adjust the
rgp n ( d beam diameter so it comes larger 1-10
sl(l)rfacée) g‘g‘;ﬁ: by moving the measurement
o measurement obiect object back and forth within the
Alarm indicator Ject. measurement range.
light d
r;% a sil?gs:nt can not The reflected beam has
be d directionality because | Check the mounting direction of 1-10
¢ done. the surface of object is | sensor head.
| hairline-finished.
MEAS Extraneous light such
LED J |1 case an alarm as sunlight or light Take measures to prevent the
heck th having the same entry of extraneous light, and turn | 4-86
occurs, check the wavelength as that of | the power back on.
alarm code of alarm | the Jaser is entering.
output read by T : :
RS-232C or USB External noise is Take noise prevention measures, 486
L entering. and turn the power back on.
communication.
Received light intensity
is insufficient because .
the sampling cycle is Set longer sampling cycle. 4-50
too short.
Received light intensity
is saturated because the .
- - Set shorter sampling cycle or 4-50
famph“g cycleis oo | 4ach the ND filter. 1-13
ong at specular
reflection.
Diffuse Reflection is
selected to measure the | Use the sensor head with 1-13
mirrored surface or Specular Reflection installation.
transparent object.
g;lesgfﬁg?dcg ntrolled Connect the export uncontrolled
sensor head to the export 24

connected to the export
uncontrolled controller.

uncontrolled controller.
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Chapter 7 Troubleshooting

. . Ref.
Type Problem Cause Corrective action page
Install the head correctly.
Sensor head is not The installation method is 1-13
installed correctly. different between specular
reflection and diffuse reflection.
Installati dei Set the correct installation mode
Measurement range | Instatlation mode is (Specular Reflection or Diffuse | 4-7
SET J |indicator on the wrong. Reflection).
LED fier;lstor h/ialidnl(ioes not Check the setting in Output
ghtup ’ Output selection is Selection. The measurement 420
incorrect. range indicator that is not selected
in Output Selection is turned off.
Is the measuring range | Set the measuring range 4-16
set appropriately? appropriately.
Type Problem Cause Corrective action RS
page
Sampling period is
too long and this Set shorter sampling period and
causes excessive reduce the emitted light intensity 4-50
o ) received light (enter a smaller number to 4-10
Alarm indicator lights | jntensity beyond the | “Emission Adjustment”).
MEAS) |up and measurement | adjustable range.
LED can not be done. -
Mez_isurement range 1s Sgglcuéizz?:cnon Adjust the mounting direction of
limited. receilz/ ed during the the sensor head or change the tilt
& of the object so the beam receiver | 1-10
measurement at .
. . should not receive specular
diffuse reflection .
. reflection component.
setting.
Wiring on terminal is | Check the connection to 1-16
disconnected. Terminals from MO to M3. 2-3
Memory No. can not be - -
ERM changed from the Clomrga.nd“ s Change the setting of “Priority
terminal. selected in “Priority Setting of Memory Change” to| 4-60
Setting of Memory “Terminal”
\ erminal”.
Change”.
Sensor head is Connect the sensor head to HEAD
MEAS] | Others connected to HEAD | A when using only one sensor 1-2
B only. head.
7-6
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Chapter 7 Troubleshooting

7-2 Lock

- “Panel Lock” is used for prohibiting the setting change on the compact
programmable display to prevent any setting error occurrence due to
unintentional operation on the compact programmable display.

- Set or release panel lock referring to “Panel Lock” (< page 4-72).

- When this function is set to “ON”, any operations except for screen display
change and setting off of “Panel Lock” are prohibited. = Save function, however,
can be executed and the “Panel Lock” is valid at the next system start-up by
saving the setting.

7-3 Initialization

- Initialization deletes all settings and returns them to the factory default.

- Refer to “Initialization” (< page 4-66) to initialize the system.

- After initialization, the default settings are not saved. Save the settings
referring to “Save” (= page 4-68) before turning off the system power in
order to keep them valid after the next power-on.

7-7
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MEMO
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Specifications

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

8-1 Controller Specifications -« 8-2
8-2 Sensor Head Specifications:« 8-8
8-3 ND Filter Specifications -8-36
8-4 Outside Dimension - 8-37
8-5 Characteristics 8-49
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Chapter 8 Specifications

8-1 Controller Specifications

e RS-232C type

Model No. HL-C2C(E) HL-C2C(E)-P
Supply voltage 24VDC %10% Including ripple 0.5V (P-P)

Approx. 500mA at 2 sensor heads connected
Approx. 350mA at 1 sensor head connected
(Approx. 100mA is additionally required when the compact programmable display is connected.)

Sampling cycle 10ps, 20us, 40ps, 100us, 200ps, 400us, 1ms, 2ms

Current
consumption

Voltage output scale: -5 to +5V/F.S (initial value)

Output range during normal status: -10.0 to +10.0V

Voltage™ Output at abnormal status: -10.8V or +10.8V

Resolution: 2mV, Linearity: +0.05% F.S.

Analog Max. 2mA, output impedance 50Q, Response delay time: Approx. 1.5us/V

output Current output scale: 4 to 20mA/F.S (initial value)

Output range during normal status: 2 to 24mA

Current Output at abnormal status: 1mA or 25mA

Resolution: 3mA, Linearity +0.05% F.S.

Load impedance: 250Qmax., Response delay time: Approx. 10us

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Alarm output (ALARM output to Common(-)) (ALARM output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Output operation Open when the output is ON (Light intensity is insufficient).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC

(Judgment output to Common(-)) (Judgment output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Judgment output
(HI, GO, LO)

Output operation Open when the output is ON (output operates).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Strobe output (Strobe output to Common(-)) (Strobe output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Output operation Open when the output is ON (data is determined).

Short circuit protection Incorporated (Auto-reset)

8-2
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HL-C2C(E)

HL-C2C(E)-P

Remote interlock
input

Laser emission is delayed when
connected to Common (-).
Laser emission stop at open

Laser emission is delayed when
connected to IL (+).
Laser emission stop at open

Laser control input

Laser emission is stopped when
connected to Common (-).

Laser is emitted immediately after
opened.

Laser emission is stopped when

connected to external power (+).

Laser is emitted immediately after

opened.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Zero set input

Zero set is ON when connected with
Common (-).

Zero set turns to OFF after
continuously connected to Common
(-) for one second.

Zero set is ON when connected with

external power (+).

Zero set turns to OFF after

continuously connected to external

power (+) for one second.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

ON at/during connection to Common

ON at/during connection to external
power (+) (depending on analysis mode)

Timing input (-) (depending on analysis mode) Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)
Reset is done when connected to
Reset input Reset is done when connected to external power (+).

Common (-).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Memory change input

Memory is specified when connected
to Common (-).

Memory is specified when

connected to external power (+).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

RS-232C interface

Baud rate: 9600, 19200, 38400, 115200bit/s

USB interface

USB 2.0 Full-speed (USB 1.1 compatible) compliant

Connecting sensor head

Maximum 2 sensor heads with connection compatibility

Setting/data display Compact programmable display
Power Green LED: ON at power on.
5 Eaegesroga%?aatci]oAn Green LED: ON during or immediately before laser emission of sensor head A.
% Egsneslpll:a%?gt(ijoﬁ Green LED: ON during or immediately before laser emission of sensor head B.
~ | Alarm 1 Red LED: ON when OUT1 can not be measured due to insufficient amount of light
Alarm 2 Red LED: ON when OUT2 can not be measured due to insufficient amount of light

Protective structure

IP30

Pollution Degree

Insulation Resistance

20M ohms or more by 500V dc megger (between live parts and enclosure or F.G.)

0T :

éé CF??ang;%;l AC500V for 1min. (between live parts and enclosure or F.G.)
oS

oz Impulse +/— 1000V 1.2/50 ps (between power supply, input/output, and F.G.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 0.75mm,
in X, Y, and Z directions for 30 minutes

Shock resistance

196m/s? in X, Y, and Z directions for 3 times

Ambient temperature

0 to +50°C (No dew condensation or icing allowed)

At storage: —20 to +70°C
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Chapter 8 Specifications

HL-C2C(E) HL-C2C(E)-P
Ambient humidity 35 to 85%RH
Ambient Height 2000m or less
Material Case: polycarbonate
Weight Approx. 4509
Applicable standards Conformed to EMC Directive, Attained Korea's S-mark certification

Measurement conditions are as follows unless otherwise specified; power voltage: 24VDC, ambient
temperature: 20°C, sampling cycle: 40us, average number of samples: 256 times, measurement

center distance, and measurement object: white ceramic.

*1 The linearity is F.S.=20V to digital measurement value. Response delay time is the period after

update of measurement value.

*2 The linearity is F.S.=16mA to digital measurement value. Response delay time is the period

after update of measurement value.
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e Ethernet type

Model No. HL-C21C(E) HL-C21C(E)-P
Supply voltage 24VDC +10% Including ripple 0.5V (P-P)

Approx. 500mA at 2 sensor heads connected
Approx. 350mA at 1 sensor head connected
(Approx. 100mA is additionally required when the compact programmable display is connected.)

Sampling cycle 10us, 20ps, 40ps, 100ps, 200us, 400us, 1ms, 2ms

Current
consumption

Voltage output scale: -5 to +5V/F.S (initial value)

Output range during normal status: -10.0 to +10.0V

Voltage™ |  Output at abnormal status: -10.8V or +10.8V

Resolution: 2mV, Linearity: +0.05% F.S.

Analog Max. 2mA, output impedance 50Q, Response delay time: Approx. 1.5us/V

output Current output scale: 4 to 20mA/F.S (initial value)

Output range during normal status: 2 to 24mA

Current Output at abnormal status: 1mA or 25mA

Resolution: 3mA, Linearity +0.05% F.S.

Load impedance: 250Qmax., Response delay time: Approx. 10us

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Alarm output (ALARM output to Common(-)) (ALARM output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Output operation Open when the output is ON (Light intensity is insufficient).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC

(Judgment output to Common(-)) (Judgment output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less
(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Judgment output
(HI, GO, LO)

Output operation Open when the output is ON(output operates).

Short circuit protection Incorporated (Auto-reset)

NPN transistor open collector PNP transistor open collector
Maximum in-flow current: 100mA Maximum out-flow current: 100mA
Applied voltage: 3 to 30VDC Applied voltage: 3 to 30VDC
Strobe output (Strobe output to Common(-)) (Strobe output to +V)
Residual voltage: 1V or less Residual voltage: 1V or less

(at in-flow current of 100mA) (at out-flow current of 100mA)
Leak current : 0.05mA or less Leak current : 0.05mA or less

Output operation Open when the output is ON(data is determined).

Short circuit protection Incorporated (Auto-reset)
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HL-C21C(E) HL-C21C(E)-P

Remote interlock
input

Laser emission is delayed when
connected to Common (-).
Laser emission stop at open

Laser emission is delayed when
connected to IL (+).
Laser emission stop at open

Laser control input

Laser emission is stopped when

connected to external power (+).

Laser is emitted immediately after

opened.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Laser emission is stopped when
connected to Common (-).

Laser is emitted immediately after
opened.

Zero set input

Zero set is ON when connected with

external power (+).

Zero set turns to OFF after

continuously connected to external

power (+) for one second.

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Zero set is ON when connected with
Common (-).

Zero set turns to OFF after
continuously connected to Common
(-) for one second.

ON at/during connection to external

ON at/during connection to Common | power (+) (depending on analysis mode)

Timing input (-) (depending on analysis mode) Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)
Reset is done when connected to
Reset input Reset is done when connected to | external power (+).

Common (-). Applied voltage: 10.8 to 30VDC

(Leak current: 0.1mA or less)

Memory change input

Memory is specified when

connected to external power (+).

Applied voltage: 10.8 to 30VDC
(Leak current: 0.1mA or less)

Memory is specified when connected
to Common (-).

Ethernet interface

IEEE 802.3u,100BASE-TX/10BASE-T Connector shape: RJ45

USB interface

USB 2.0 Full-speed (USB 1.1 compatible) compliant

Connecting sensor head

Maximum 2 sensor heads with connection compatibility

Setting/data display

Compact programmable display

Power

Green LED: ON at power on.

Sensor head A

Green LED: ON during or immediately before laser emission of sensor head A.

5 | Laser radiation

g Egggf;araeiggoﬁ Green LED: ON during or immediately before laser emission of sensor head B.

= Alarm 1 Red LED: ON when OUT1 can not be measured due to insufficient amount of light
Alarm 2 Red LED: ON when OUT2 can not be measured due to insufficient amount of light

Protective structure 1P30

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between live parts and enclosure or F.G.)

0T ;

%é %?21;3:;%5' AC500V for 1min. (between live parts and enclosure or F.G.)
o5

[ap3 Impulse +/- 1000V 1.2/50 ps (between power supply, input/output, and F.G.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 0.75mm,
in X,Y, and Z directions for 30 minutes

Shock resistance

196m/s” in X, Y, and Z directions for 3 times

Ambient temperature

0 to +50°C (No dew condensation or icing allowed) At storage: —20 to +70°C
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Chapter 8 Specifications

HL-C21C(E) HL-C21C(E)-P
Ambient humidity 35 to 85%RH
Ambient Height 2000m or less
Material Case: polycarbonate
Weight Approx. 450g
Applicable standards Conformed to EMC Directive

Measurement conditions are as follows unless otherwise specified; power voltage: 24VDC, ambient
temperature: 20°C, sampling cycle: 40us, average number of samples: 256 times, measurement
center distance, and measurement object: white ceramic.

*1 The linearity is F.S.=20V to digital measurement value. Response delay time is the period after
update of measurement value.

*2 The linearity is F.S.=16mA to digital measurement value. Response delay time is the period
after update of measurement value.
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Chapter 8 Specifications

8-2 Sensor Head Specifications

m Sensor Head Model

The model of HL-C2 sensor head is indicated as shown below.

treer LITDDIEET]

Measurement center distance —
8mm type
01 10mm type
15mm type
03 30mm type
05 50mm type
08 85mm type
11 110mm type
35 350mm type
Laser class or FDA
A Class 1 (JIS/IEC)
B Class 2 (JIS/IEC)
C Class 3R (JIS/IEC)
F FDA-compliant (Class 1 /1I)*
F5 FDA-compliant (Class [lla)
*: FDA is supported by HL-C2050 /
2080 / 235CE-wO.
Export control
None Pertinent
E Non- pertinent (E type)
Spot
None Spot type
-MK Line spot type
-SPo Spot type
-SPoM Line spot type
-W Wide range spot type
-WMK Wide range line spot type

In “8-2 Sensor Head Specifications”, “8-5 Outside Dimension”, and “8-6
Characteristics”, the type of sensor head is classified by the kind of measurement center
distance unless otherwise specified. The model name is therefore partially omitted.
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Chapter 8 Specifications

mCHECK in specifications

Measuring conditions are as follows unless otherwise specified; connection with
controller, power voltage: 24VDC, ambient temperature: 20°C, sampling cycle:
40ps, average number of samples: 256 times, measurement center distance,
measurement object: white ceramic (10mm type is an aluminum vapor deposition

surface reflection mirror), and digital measurement value.

mList of products which have attained the Korea's
S-mark certification

Type Model
Lomm tvpe HL-C201A/HL-C201A-MK
yp HL-C201AE/HL-C201AE-MK
0mm ¢ HL-C203B/HL-C203B-MK
mm type HL-C203BE/HL-C203BE-MK
HL-C211B/HL-C211B-MK
110mm type(Class2) HL-C211BE/HL-C211BE-MK
HL-C211C/HL-C211C-MK
110mm type(Class3R) HL-C211CE/HL-C211CE-MK
350mm type(Class2) HL-C235BE/HL-C235BE-MK
350mm type(Class3R) HL-C235CE/HL-C235CE-MK
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Chapter 8 Specifications

e 10mm type

Model No. HL-C201A, HL-C201F HL-C201A-MK, HL-C201F-MK
HL-C201AE, HL-C201FE HL-C201AE-MK, HL-C201FE-MK

Measurement method Specular reflection

Sonter Gietance 10mm

Measurement range™ +1mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS) “
Max output: 0.1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 20um Approx. 20x700um

Beam receiving element Linear image sensor

. 0.04pm/average tlmes 256, 0.01uym/average times: 4096
Resolution (E type™ 0.25um/average times 256)
Linearity +0.02% F.S. (E type™ £0.025% F.S.)
Temperature o 4 o
characteristics 0.01% F.S./°C (E type “0.013% F.S./°C)
5 Laser emission Green LED: ON during laser emission.
_S Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
2 § Commercial AC500V for 1min. (between all the terminals and enclosure.)

g % | Frequency

-

.05’ < | Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

1minute), Resistant amplitude of vibration: 1.5mm,

Endurance: 10 to 55Hz (c%cle
Y. and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 2509 including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification™
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 The measurement range is between +0.1 and +1.0mm (in case the sampling cycle is 20us), or
between +0.8 and +1.0mm (in case the sampling cycle is 10ps).

*2 FDA-compliant model is classified into Class I Laser Notice No.50, based on FDA PART1040.

*3 The figure shows the value at measurement center distance. It is determined by 1/¢
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point may
be higher than at the point due to leak light outside the specified area, and this may affect the
measurement value.

*4 The minimum resolution of 0.25um, linearity of £0.025%F.S. and temperature characteristics of
0.013%F.S./°C can be achieved if the sensor head is connected to the controller that is not
subject to “Foreign Exchange and Foreign Trade Law”.

*5 Variance is £0.02% F.S. or less depending on the ambient illuminance.

*6 For models compliant with standards, refer t0"8-2 Sensor Head Specifications" - "List of
models attained Korea's S-mark certification".
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Chapter 8 Specifications

e 30mm type
HL-C203B, HL-203F HL-C203B-MK, HL-203F-MK
Model No. HL-C203BE, HL-C203FE HL-C203BE-MK, HL-C203FE-MK
Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 30mm 26.4mm 30mm 26.4mm
Measurement range” +5mm +4.6mm +5mm +4.6mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)™
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 30um Approx. 30 x 1200um

Beam receiving element Linear image sensor
Resolution 0.1pum/ average tirjswes: 256, 0.025pm/gverage times: 4096
(E type > 0.25um/average times 256)

Linearity +0.03% F.S.
Sharaciaristes 0.01% F.5.°C

5 | Laser emission Green LED: ON during laser emission.

S Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

0T i
R Commercial AC500V for 1min. (between all the terminals and enclosure.)

3 E Frequency

Q=

0O = | Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 2509 including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification ”
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between 0 and +5.0mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +4.6mm (in case the sampling cycle is 20us at specular
reflection), between +3.8 and +5.0mm (in case the sampling cycle is 10us at diffuse reflection),
or between +3.6 and +4.6mm(in case the sampling cycle is 10us at specular reflection).

*3 FDA-compliant model is classified into Class II, based on FDA PART1040.

*4 The figure shows the value at measurement center distance. It is determined by 1/e’
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*5 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*6 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*7 For models compliant with standards, refer to"8-2 Sensor Head Specifications" - "List of
models attained Korea's S-mark certification".
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Chapter 8 Specifications

e 50mm type (Class2)

HL-C205B, HL-C205BE HL-C205B-MK, HL-C205BE-MK

Model No.

Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 46mm

center distance

50mm 46mm 50mm

Measurement range”

+5mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS/FDA)
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 70um Approx. 70 x 1000um

Beam receiving element Linear image sensor

Resolution 0.2um/ average times: 256, 0.05um/average times: 4096
(E type™ 0.25um/average times 256)

Linearity +0.03% F.S.

Temperature 0.01% F.S./°C

characteristics

Laser emission

Green LED: ON during laser emission.

S

®

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- :
2 kS Commercial AC500V for 1min. (between all the terminals and enclosure.)

5 ! Frequency

% § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +5.0mm (in case the sampling cycle is 20us at
specular reflection), between +4.7 and +5.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +4.6 and +5.0mm(in case the sampling cycle is 10us at specular
reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/¢*
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law™.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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e 50mm type (Class3R)

HL-C205C, HL-C205CE HL-C205C-MK, HL-C205CE-MK

Model No.

Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 46mm

center distance

50mm 46mm 50mm

Measurement range”

+5mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 70um Approx. 70 x 1000um

Beam receiving element Linear image sensor

Resolution 0.2um/ average times: 256, 0.05um/average times: 4096
(E type™ 0.25um/average times 256)

Linearity +0.03% F.S.

Temperature 0.01% F.S./°C

characteristics

Laser emission

Green LED: ON during laser emission.

Measurement
range

Indicator

Yellow LED:
Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

o .
2 kS Commercial AC500V for 1min. (between all the terminals and enclosure.)

5 ! Frequency

% § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less”® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +5.0mm (in case the sampling cycle is 20us at
specular reflection), between +4.7 and +5.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +4.6 and +5.0mm(in case the sampling cycle is 10us at specular
reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law™.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 85mm type (Class2)

HL-C208B, HL-C208BE HL-C208B-MK, HL-C208BE-MK

Model No.

Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 85mm 81.4mm 85mm 81.4mm
Measurement range” +20mm +6mm +20mm +6mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS/FDA)
Max output: 1TmW, Emission peak wavelength: 658nm

Beam diameter™

Approx. ¢100um ‘ Approx. 100 x 1200pm

Beam receiving element Linear image sensor
Resolution 0.6um/ average times: 256, 0. 15pm/average times: 4096
(E type 0.6um/average times 256, 0.25um“/average times 4096)
Linearity +0.03% F.S. +0.1% F.S. | +0.03% F.S. +0.1% F.S.
Temperature o
characteristics 0.01% FS./°C
5 | Laser emission Green LED: ON during laser emission.
_8 Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF

Protective structure

IP67 (except connector)

Pollution Degree

2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- :
;g § Commercial AC500V for 1min. (between all the terminals and enclosure.)

8 © Frequency

'% E Impulse +/- 1000V 1.2/50 ys (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (| c&cle 1 minute), Resistant amplitude of vibration: 1.5mm,
Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between 0 and +20mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +6mm (in case the sampling cycle is 20us at specular
reflection), between +18 and +20mm (in case the sampling cycle is 10us at diffuse reflection),
or unmeasurable (in case the sampling cycle is 10us at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/¢?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25pum while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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e 85mm type (Class3R)

HL-C208C, HL-C208CE HL-C208C-MK, HL-C208CE-MK

Model No.

Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 85mm 81.4mm 85mm 81.4mm
Measurement range” +20mm +6mm +20mm +6mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5SmW, Emission peak wavelength: 658nm

Beam diameter™

Approx. ¢100um ‘ Approx. 100 x 1200pm

Beam receiving element Linear image sensor
Resolution 0.6pm/ average times: 256, 0. 15pm/average times: 4096
(E type 0.6pm/average times 256, 0.25um“/average times 4096)
Linearity +0.03% F.S. +0.1% F.S. | +0.03% F.S. +0.1% F.S.
Temperature o
characteristics 0.01% F.8/°C
5 | Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

o .
2 g Commercial AC500V for 1min. (between all the terminals and enclosure.)

3 k2 Frequency

(’3’ E Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c cle: 1 minute), Resistant amplitude of vibration: 1.5mm,
,'Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between 0 and +20mm (in case the sampling cycle is 20us at
diffuse reflection), between 0 and +6mm (in case the sampling cycle is 20us at specular
reflection), between +18 and +20mm (in case the sampling cycle is 10us at diffuse reflection),
or unmeasurable (in case the sampling cycle is 10us at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/¢?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 The minimum resolution is 0.25um while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*5 Variance is £0.03% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 110mm type (CIassZ*S)

HL-C211B-MK, HL-211F-MK

HL-C211B, HL-211F
HL-C211BE-MK, HL-C211FE-MK

HL-C211BE, HL-C211FE

Model No.

Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
g}ﬁg;‘gﬁggﬁée 110mm 106.7mm 110mm 106.7mm
Measurement range” +15mm +14.5mm +15mm +14.5mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)™
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 80um Approx. 80 x 1700um

Beam receiving element Linear image sensor

Resolution 0.4pm/ average times: 256, 0.1um/average times: 4096
(E type”® 0.25um/average times 4096)

Linearity +0.03% F.S.

Temperature o

characteristics 0.01% F.8/°C

5 | Laser emission Green LED: ON during laser emission.

_8 Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF

Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- :
E § Commercial AC500V for 1min. (between all the terminals and enclosure.)

8 @ Frequency

8 § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c cle: 1 minute), Resistant amplitude of vibration: 1.5mm,
,'Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification”
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.5 and +15.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +14.5mm (in case the sampling cycle is 20us at
specular reflection), between +12.5 and +15.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +12.5 and +14.5mm(in case the sampling cycle is 10us at specular
reflection).

*3 FDA-compliant model is classified into Class II, based on FDA PART1040.

*4 The figure shows the value at measurement center distance. It is determined by 1/¢?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*5 The minimum resolution is 0.25pum while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*6 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*7 For models compliant with standards, refer t0"8-2 Sensor Head Specifications" - "List of
models attained Korea's S-mark certification".
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Chapter 8 Specifications

e 110mm type (CIassBR*s)

HL-C211C-MK, HL-211F5-MK

HL-C211C, HL-211F5
HL-C211CE-MK, HL-C211F5E-MK

HL-C211CE, HL-C211F5E

Model No.

Diffuse Reflection ‘ Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
&ﬁg;‘gﬁggﬁée 110mm 106.7mm 110mm 106.7mm
Measurement range” +15mm +14.5mm +15mm +14.5mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS)
Max output: 5SmW, Emission peak wavelength: 658nm

Beam diameter™

Approx. 80 x 1700um

Approx. 80um

Beam receiving element Linear image sensor
; 0.4pm/ average times: 256, 0.1um/average times: 4096
Resolution (E type'yO.ZSum/average times 4096)
Linearity +0.03% F.S.
Temperature o
characteristics 0.01% F.8./°C
5 Laser emission Green LED: ON during laser emission.
®
© | Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
§ § Commercial AC500V for 1min. (between all the terminals and enclosure.)
8% Frequency

3 § Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s%in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less® (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification ”
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications"..

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.5 and +15.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.5 and +14.5mm (in case the sampling cycle is 20us at
specular reflection), between +12.5 and +15.0mm (in case the sampling cycle is 10us at diffuse
reflection), or between +12.5 and +14.5mm(in case the sampling cycle is 10us at specular
reflection).

*3 FDA-compliant model is classified into Class Illa, based on FDA PART1040.

*4 The figure shows the value at measurement center distance. It is determined by 1/¢?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*5 The minimum resolution is 0.25pum while the sensor head is connected to the controller that is
not subject to “Foreign Exchange and Foreign Trade Law”.

*6 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*7 For models compliant with standards, refer to"8-2 Sensor Head Specifications" - "List of
models attained Korea's S-mark certification".
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Chapter 8 Specifications

e 350mm type (Class2)

Model No HL-C235BE HL-C235BE-MK

' Diffuse Reflection | Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 350mm 348mm 350mm 348mm
Measurement range” +50mm +42mm +50mm +42mm

Beam source

Red semiconductor laser Class 2 (JIS/IEC/GB/KS)
Max output: 1mW, Emission peak wavelength: 658nm

Beam diameter™

Approx. ¢250pym Approx. 250 x 3500pum

Beam receiving element Linear image sensor

Resolution 2.0um/ average times: 256, 0.5um/average times: 4096
Linearity +0.03% F.S.

Temperature o

characteristics 0.01% F.8/°C

5 | Laser emission Green LED: ON during laser emission.

®

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- :
£ § Commercial AC500V for 1min. (between all the terminals and enclosure.)

8 © Frequency

'% E Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 4509 including cable weight

Suited controller *°

Controller ver.2.00 or later

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.0 and +50.0mm (in case the sampling cycle is
20us at diffuse reflection), between +0.0 and +42mm (in case the sampling cycle is 20us at
specular reflection), between +36 and +50mm (in case the sampling cycle is 10us at diffuse
reflection), or between +36 and +42mm (in case the sampling cycle is 10us at specular
reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/e
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*5 It does not work properly in case connected to the controller ver.1**.
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Chapter 8 Specifications

e 350mm type (Class3R)

Model No HL-C235CE HL-C235CE-MK

' Diffuse Reflection ‘ Specular Reflection | Diffuse Reflection | Specular Reflection
Measurement method’ Diffuse reflection/Specular reflection
Measurement 350mm 348mm 350mm 348mm
Measurement range” +50mm +42mm +50mm +42mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS)
Max output: 5SmW, Emission peak wavelength: 658nm

Beam diameter™

Approx. ¢250pym Approx. 250 x 3500pum

Beam receiving element Linear image sensor

Resolution 2.0um/ average times: 256, 0.5um/average times: 4096
Linearity +0.03% F.S.

Temperature o

characteristics 0.01% F.8/°C

5 | Laser emission Green LED: ON during laser emission.

®

S | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
;g § Commercial AC500V for 1min. (between all the terminals and enclosure.)

8 © Frequency

'% E Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35 to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 4509 including cable weight

Suited controller *°

Controller ver.2.00 or later

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive, Attained Korea's S-mark certification
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limited between +0.0 and +50mm (in case the sampling cycle is 20us
at diffuse reflection), between +0.0 and +42mm (in case the sampling cycle is 20us at specular
reflection), between +36 and +50mm (in case the sampling cycle is 10us at diffuse reflection),
or between +36 and +42mm (in case the sampling cycle is 10us at specular reflection).

*3 The figure shows the value at measurement center distance. It is determined by 1/¢’
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.03% F.S. or less depending on the ambient illuminance.

*5 It does not work properly in case connected to the controller ver.1**.
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Chapter 8 Specifications

e 350mm type (Class3R)

Model No. HL-C235CE-W HL-C235CE-WMK
Measurement method’ Diffuse reflection

Measurement

center distance 350mm 350mm
Measurement range” +200mm +200mm

Beam source

Red semiconductor laser Class 3R (JIS/IEC/GB/KS/FDA)
Max output: 5mW, Emission peak wavelength: 658nm

Beam diameter

Approx. @400um Approx. 400 x 6500um

Beam receiving element Linear image sensor

Resolution 8um/ average times: 256, 2um/average times: 4096

Linearity +0.04%F.S. (-200 to Omm), +0.08%F.S. (0 to +200mm) (F.S. = £200mm)
Temperature o

characteristics 0.01% F.8./°C

5 Laser emission Green LED: ON during laser emission.

®

© | Measurement Yellow LED:

E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)

Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

Commercial
Frequency

AC500V for 1min. (between all the terminals and enclosure.)

Dielectric
Withstand

Impulse

+/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (cycle: 1 minute), Resistant amplitude of vibration: 1.5mm,
in X, Y, and Z directions for 2 hours

Shock resistance

196m/ s%in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less** (illuminance at beam receiving surface using incandescent lamp)

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum die-cast, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 Use the external ND filter (optional) in case the amount of reflected beam is too large on
Specular Reflection installation.

*2 The measurement range is limites between -70 and +200mm (in case the sampling cycle is 20ps),
or between +100 and +200mm (in case the sampling cycle is 10us).

*3 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*4 Variance is £0.08% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 8mm type (Class1)

Model No. HL-C201A(E)-SP2 HL-C201A(E)-SP2M
Measurement method Specular reflection

Measurement

center distance 8mm

Measurement range " +0.8mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS)
Max output: 0.1mW, Emission peak wavelength: 658nm

Beam diameter?

Approx. @20um Approx. 20 x 700pum

Beam receiving element Linear image sensor

: 0.04pm/ averag mes: 256, 0.01um/average times: 4096
Resolution ypeq }{ - 0. 25um/ averaqe times: 256]
Linearity +0.02% F.S. [E type ™: £0.032% F.S ]
Temperature o
characteristics 0.02% F.8./°C
5 Laser emission Green LED: ON during laser emission.
3 | Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
25 Commercial AC500V for 1min. (between all the terminals and enclosure.)
8@ Frequency

%’ E Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c&cle 1 minute), Resistant amplitude of vibration: 1.5mm,
Y,and Z dlrect|ons for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™*® (illuminance at belam r()eceiving surface using incandescent
amp

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum, Front cover: glass

Cable length

0.08m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 300g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive

8-32

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 The measurement range is between +0.1 and +0.8mm (in case the sampling cycle is 20us), or
between +0.7 and +0.8mm (in case the sampling cycle is 10us).

*2 The figure shows the value at measurement center distance. It is determined by 1/e?
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*3 The minimum resolution of 0.25um can be achieved if the sensor head is connected to the
controller that is not subject to "Foreign Exchange and Foreign Trade Law".

*4 The linearity of +0.032%F.S. can be achieved if the sensor head is connected to the controller
that is not subject to "Foreign Exchange and Foreign Trade Law".

*5 Variance is £0.02% F.S. or less depending on the ambient illuminance.
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Chapter 8 Specifications

e 15mm type (Class1)

Model No. HL-C201A(E)-SP3 HL-C201A(E)-SP3M
Measurement method Specular reflection

Measurement

center distance 15mm

Measurement range " +1mm

Beam source

Red semiconductor laser Class 1 (JIS/IEC/GB/KS)
Max output: 0.3mW, Emission peak wavelength: 658nm

Beam diameter?

Approx. @30um Approx. 30 x 1400um

Beam receiving element Linear image sensor

: 0.04pm/ average mes: 256, 0.01um/average times: 4096
Resolution [Et ype BI) 0. 25um/ averaqe times: 256]
Linearity +0.02% F.S. [E type ™: £0.025% F.S ]
Temperature o
characteristics 0.02% F.8./°C
5 Laser emission Green LED: ON during laser emission.
3 | Measurement Yellow LED:
E range Near measurement center: ON/within measurement range : Blink/Beyond the range: OFF
Protective structure IP67 (except connector)
Pollution Degree 2

Insulation Resistance

20M ohms or more by 500V dc megger (between all the terminals and enclosure.)

- .
25 Commercial AC500V for 1min. (between all the terminals and enclosure.)
8@ Frequency

%’ E Impulse +/- 1000V 1.2/50 ps (between all the terminals and enclosure.)

Vibration resistance

Endurance: 10 to 55Hz (c&cle 1 minute), Resistant amplitude of vibration: 1.5mm,
Y,and Z dlrect|ons for 2 hours

Shock resistance

196m/ s?in X, Y, and Z directions for 3 times

Ambient illuminance

3,000Ix or less™*® (illuminance at belam r()eceiving surface using incandescent
amp

Ambient temperature

0 to +45°C (No dew condensation or icing allowed), At storage: —20 to +70°C

Ambient humidity

35to 85%RH At storage: 35 to 85%RH

Ambient Height

2000m or less

Material

Main unit case & cover: aluminum, Front cover: glass

Cable length

0.5m

Cable extension

Extendible to 30m long maximum using the optional extension cable.

Weight

Approx. 400g including cable weight

Accessory

Laser warning label: 1 set

Applicable standards

Conformed to EMC Directive
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Chapter 8 Specifications

For measuring conditions, refer to "8-2 Sensor Head Specifications" - "CHECK in specifications".

*1 The measurement range is between +0.1 and +1.0mm (in case the sampling cycle is 20us), or
between +0.8 and +1.0mm (in case the sampling cycle is 10us).

*2 The figure shows the value at measurement center distance. It is determined by 1/e’
(approximately 13.5%) of center beam intensity. The reflectance around the detecting point
may be higher than at the point due to leak light outside the specified area, and this may affect
the measurement value.

*3 The minimum resolution of 0.25um can be achieved if the sensor head is connected to the
controller that is not subject to "Foreign Exchange and Foreign Trade Law".

*4 The linearity of +0.025%F.S. can be achieved if the sensor head is connected to the controller
that is not subject to "Foreign Exchange and Foreign Trade Law".

*5 Variance is £0.02% F.S. or less depending on the ambient illuminance.

8-35

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 8 Specifications

8-3 ND Filter Specifications

Model No. HL-C2F01

HL-C203[J/HL-C203[]-MK
HL-C2051/HL-C205[J-MK
Applicable head HL-C208[1/HL-C208[]-MK
HL-C211[J/HL-C211[]-MK
HL-C235[JE/HL-C235[]E-MK

Fading rate 98% !

Shock resistance 196m/s? or more in X, Y, and Z directions for 3 times

0 to +45°C (No dew condensation or icing allowed),

Ambient temperature At storage: —20 to +70°C

Ambient humidity 35t0 85%RH At Storage: 35 to 85%RH
Material Retentive portion: aluminum, ND area: glass
Weight Approx. 20g

Accessory Mounting screw:2

*1 Mount the ND filter and use it if reflected light intensity from the measurement object is large.
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Chapter 8 Specifications

8-4 Outside Dimension

m Controller

e RS-232C type [HL-C2C(E),/HL-C2C(E)-P]

59 (10.5) 95.

Gj**

] O

For Installation to
35mm width DIN rail

fpoococcocoooocod] fodpooooocococoocod

: S
15 (6-

(Leading dimension)

O™ 4.6

Unit: mm
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Chapter 8 Specifications

e Ethernet type [HL-C21C(E),/HL-C21C(E)-P]

(105) 95

L

(818]08 ]88 N80 0]

For Installation to
35mm width DIN rail

| e | S |

(M [ e

; e :
1 G

(Leading dimension)

Unit: mm
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Chapter 8 Specifications

m Sensor Head

e 10mm type (HL-C20100/HL-C20100-MK)

H
[l
26.6 -
Reference
=20 surface % @5
15 75
=1 %T(Measuremem centerdigifce 47
f Light = : Laser emission
| ztemisswon @ indicator
()] l axis : (green)
i 54— S 1 5
D:‘ Light 2 i Measurement
- reception 75° ‘ range indicator
; axis ‘\’ l ; 16 (yellow)

]
T
\2-M5 mounting hole, Depth:8

(opposite surface)

Unit: mm
e 30mm type (HL-C203Bo/HL-C203Bo-MK)
Diffuse reflection
(Measurement center distance) Laser emission
6 r h”" 62 indicator
<132 ight MRS (green)
4 -
2 [ P {
L 409 Measurement
Light range indicator
receplion axis 60 | (vellow)
2
« 15
P
2-M5 mounting hole -5 ©
Depth:10
(opposite surface)
Unit: mm
Specular reflection
(Measurement center distance)
26.4——84. 2.5)
=—25.7—35.9—
Light emission axis
9( o 76,892
Light reception axis
ﬁ’f
Specular reflection line - L 71'3 ‘
The reference surface for specular reflection installation
Unit: mm
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Chapter 8 Specifications

© 50mm type(HL-C205Bo/HL-C205Bo-MK/HL-C205Co/HL-C205Co-MK)

Diffuse reflection
2-M5 mounting hole

26 (Measurement center distance) DePth:?P "
13 50 74 (opposite surface) 6.2
‘Light emission axi f o Laser emission indicator
! = (green)
J poe goen)
o ~at
Light A Measurement range 44
reception axé indicator (yellow)
‘ B w
R 8
3 8
(550) 4
 —— K
5 64 6.6
(a14.7)>7’
Unit: mm
Specular reflection
89 3.8,
(Measurement center distanc G.8)
46 28.2 37.7
9
Light o
emission axis| 18
Light ¥ - - I T s
reception axé \ S| =
w
fre)
Specular reflection line- — —— - ———
The reference surface for specular reflection installation 3
Unit: mm
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Chapter 8 Specifications

® 85mm type(HL-C208Bn/HL-C208Bo-MK/HL-C208Co/HL-C208Co-MK)

Diffuse reflection
2-M5 mounting hole

26 )
(Measurement center distance) I(::aemgé?lg surface)
13 85 74 fopposile surtace) 6.2
> ‘ Light emission axis —‘ S Laser emission indicator
[j — _ Al (green)
o 28 <k
Light ~ Measurement range ¥4
reception axs indicator (yellow)
/ \ © ‘
R 8
3| 8
(550) o
s A
—— \‘\
5 64 6.6
(m4.7)>\/’
Unit: mm
Specular reflection
86.3 3.5
(Measurement center distanceje @5
81.4 231 44
|
Light emission axis /r,m
9
14“)%?
_ — — — o~
f | ©
Light reception axs \ = e
Light reception ax6_~
s}
o
w
Specular reflection line- - —— - —— - — >
The reference surface for specular reflection installation E
Unit: mm
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e 110mm type(HL-C211Bo/HL-C211Bo-MK/HL-C211Co/HL-C211Co-MK)

Diffuse reflection
2-M5 mounting hole

_ Depth: 10 Laser emission indicator
26— (Measurement center distance)  (opposite surface) (green)
135 10 To—g 2.5) o2
4 Light emission axis
1719 A
[N f Measurement N
Light 240 range indicator {;
reception axis yellow: d
75
90
6469
I~
A @
5L754—-
266 (014.7)
Unit: mm
Specular reflection
(Measurement center distance)
106.7 i 848 (3.4)
I L g—t
9.3
86.7|
Light reception axis 50.1
NS
Specular reflection line - 6
The reference surface for specular reflection installation
Unit: mm
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e 350mm type (HL-C235BE/HL-C235BE-MK/HL-C235CE/HL-C235CE-MK)
Diffuse reflection

2-M5 mounting hole
Depth:10

(Measurement center distance) (opposite surface)
350

=—33—=

Laser emission indicator
82 @1 (green)
—=116.5 ‘ Light emission axis -5 \ =46
1
[] Qj‘l T il Measurement
e range indicator Bas
K | o
52 (yellow)
l 105
] 83.8
788
[] Light reception axis ‘
5 (214.7)
Unit: mm
Specular reflection
(Measurement center distance)
348 89. (4.6)
10.3 66.4—
Light em\sswo(ﬁxis/ggr/@\ ]
.87 59
J 108.4
Light reception axis 811 T
é 44.2
Specular reflection line- - —— - —— - —— j
The reference surface for specular reflection installation
Unit: mm
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©350mm type(HL-C235CE-W/HL-C235CE-WMK)

Diffuse reflection

2-M5 mounting hole

26 .

(Measurement center distance) zemg;tg surface)

13 350 74 {oppostle surtace) 6.2
Light emission axis T

1 [ 1 © Laser emission indicator
17 - (green)

. : X Measurement range 7

Light reception axg indicator (yellow)
R 3
3| 8
% A ]
5 64 6.6
(m4.7)\J\/’
Unit: mm
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e 8mm type [HL-C201A(E)-SP2/HL-C201A(E)-SP2M]

8, 27
27 K17,
2 Light 19, |
emission F T Measurement
»8 P axis Zf 32 range indicator
q ° ) ¢
%ﬁ 1o Light o4 19 645
D reception 12
$4.5 axis
|
7L 4 127
17 135
39

Laser emission
indicator (green)

Unit: mm
e 15mm type [HL-C201A(E)-SP3/HL-C201A(E)-SP3M]
1 28
38 17.
-3 10}
Light T
emission ?lo
¢8 2 axis T Measurement
[l range indicator g,
4‘ = 118 | Light ! @777‘0" (yellow) 925 95
045 regeptlon S $6.6
: axis /100 12 5761 (6147)
[ [? 5 ]
$§_L 4 } 127 | N\2-04.5 (mounting hole LJ_Q,
2650 135 (550) 34.5
Laser emission
indicator (green)
Unit: mm
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<FDA-compliant sensor head>
e 30mm type (HL-C203Fo/HL-C203Fo-MK)

Diffuse reflection

(Measurement center distance) Laser emission

Light
reception axis

- & ° indicator
, qsam ngrvt ‘ m‘{ ;;'1.5 g;:r—ﬁZ (green)
NE v G —"
L 40 Measurement
6

T yellow:

52,2572

] range indicator

Beam Attenuator

2-M5 mounting hole
Depth:10
(opposite surface)

Unit: mm
Specular reflection
(Measurement center distance)
84 2.5)
(3265.7A-—35 9—
6)
GN>17s
Light emission axis
0
o 76692
Light reception axis
479
Beam Attenuator ‘
15
Specular reflection line L 71'3
The reference surface for specular reflection installation
Unit: mm
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e 110mm type (HL-C211Fo/HL-C211Fo-MK/HL-C211F50/HL-C211F50-MK)

Diffuse reflection

(Measurement center distance)

2-M5 mounting hole
Depth:10

(opposite surface)

Laser emission indicator

26— ne o) 74 25) (green)
[13+ P15 5 62
| Light emission axis eSO =
il e i 3
[ f Measurement
Light 24° range indicator E;
= reception axis 75 (yellow) v
0
- 7 6469
Beam Attenuator 1.5
4.7y~ /]
4% (550,
o o i
966 (014.7)
Unit: mm
Specular reflection
(Measurement center distance)
106 20 6+ 2 3
(3.6
(35) 9. S/WD
Light emission axis 5
2z 9.3
[8 N
Light reception axis 50.1
1.5
Beam Attenuator
Specular reflection line ———————— 76
The reference surface for specular reflection installation
Unit: mm
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m ND Filter (HL-C2F01)

25

e ‘
1
-k T—- 22
& A Unit: mm

Diffuse reflection (ND filter attached) (HL-2030o/HL-C20300-MK)

T

Unit: mm

Unit: mm

* The measurement in installation is also the same in HL-C211oo/ HL-C21100-MK.

* For FDA-compliant models, please remove the ND filter when mounting with a beam attenuator.
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8-5 Characteristics

m Beam Diameter

e 10mm type

$0.12 ¢0.02 $#012

HL-C2010o 5 ] CP

Minimal spot type i
i

Measurement range

1 L ! i

1 i
@
i i
Measurement center distance | I
—t- | |
i i
0.5 0.70 0.85
3 . | i
H," D20 MK Ejm \—;—-—*u.oz . 5 To.12
Line spot type 5 b
Unit: mm
e 30mm type

0.22 003 ;
H!,",szm [ } (018 [ xo.oa k } 018
|n|mal spot type T :

Measurement range

Measurement center distance

- -

i
|
i
0.85 12 1
x - I v I
HL-C2030-MK &ma \_{g_ng 0.18
Line spot type y !

Unit: mm
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e 50mm type
013 0.07 013
HL-C20500 ’ . :
Minimal spot type LT i i d Pl
o~ — & |
e IQ_ | Measurement range :
i |
, i
i
Measurement center distance : i
- - i
j - | ;
07 10 13
HL-C20500-MK E;:;un ztu.o? c:ijio 1
Line spot type ! )
Unit: mm

e 85mm type

04 04 .
HL-C2080n I
Minimal spot type 4.& 0.25 [i - i 01 mﬁzs
e = ) !

Measurement range

i
Measurement center distance |

HL-C20800-MK Q; 025 I:% 01 E;o.zs
Line spot type 3 :
Unit: mm
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e 110mm type
0.24
HL-C211oo ] iona 54
Minimal spot type '
|
/ Measurement range

-
HIL-CZ11|_=|_|—MK %:02 008
Line spot type _'_ i

Unit: mm

|
i

i ) i
Measurement center distance ,
-

t

|

© 350mm type (HL-C235c0E/HL-C2350E-MK)

HL-C2360E _E E 1o ae
Minimal spot type i

Maasuremant range
- 4 -
!
i
i

ME‘SSU rement canter

HL-C2350E-MK Cé: *
Line spot type

Unit: mm

e 350mm type (HL-C235CE-W/HL-C235CE-WMK)

1.5 04 15
HL-C235CE-W | t
B
Minimal spot type 4‘@0 : T S o
e - ! :

Measurement range

Measurement center distance |

10 65 120
Bl :
HL-C235CE-WMK E:z 08 —.Ltm C'__‘.__i'j 08

Line spot type

Unit: mm
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e 8mm type
o012, o002 o012, |
HL-C201A(E)-SP2 H I~ Id
Minimal spot type i

i
Measurement range
!

; i
Measurement center distance |

— l-_l

] i
085, | :0'?9.. k o]
HL-C201A (E)-SP2M .L:-:;:mz I‘_.g___‘,o_oz C:!L_'tﬁ—tmz

Line spot type

Unit: mm

e 15mm type

$0.14 $0.03 @014,
HL-C201A(E)-SP3 S b’ 1 d‘
' i
|
|
|
|

Minimal spot type
Measurement range

:

- -

Measurement center distance

125, | RN 155

G e A C:i'u:fj-‘nu _ | 003 I‘cliﬁ*ma

Line spot type " T : ;
Unit: mm
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m Mutual Interference Area

When installing 2 or more sensor heads side by side, mutual interference occurs if
the laser spots from other sensor heads fall within the shaded areas in the figure
below. Install sensor heads as the laser spots from other sensor heads fall outside
the shaded areas.

e 30mm type (HL-C2030/HL-C2030-MK)

[l

O oo
5]
uw 2 T1»—12
8 Yy 4 y
M, A K
Unit: mm
e 50mm type (HL-C2050/HL-C2050-MK)
il
B g i
|
\
\.@1
A i
Y
2.2
Unit: mm
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e 85mm type (HL-C208o/HL-C2080-MK)

\ ) 1

24 6 8
v 22
i
g
| N W S N L]
BTN 3,3
Unit: mm
e 110mm type (HL-C211o/HL-C2110-MK)
y At A El----—-i3
EN LN
Unit: mm
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e 350mm type (HL-C2350E/HL-C2350E-MK)

g :

- ) § : 100
aa_,j'::‘::;__

Unit: mm
e 350mm type (HL-C235CE-W/HL-C235CE-WMK)
- 550 . )
.”/_
150 //
o g
:"ﬁ/
o A
e &
- 400 JE
= VY prd
Unit: mm
@ CHECK

If beam from the other sensor head enters into the mutual interference area when two sensor
heads are connected, set the “Interference Prevention” function to ON.
=> “4-3-3 Common Setting” — “Interference Prevention”
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m Output Characteristics and Measurement Range Indicator

e 10mm type (HL-C201o/HL-C2010-MK)

Measurement range indicator OFF | Bink | ON | Blink OFF

Measurement range

) Measurement center distance

Digplacement
output
1 D:mm ey P

20mA|

i ov
-1 12mA +1: |
i Distance (mm)

ON 5
Alarm output F
put " ON] oF [on

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +1.0mm (in case the
sampling cycle is 20ps) or between +0.8 and +1.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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e 30mm type (HL-C203o/HL-C203o-MK)

Diffuse reflection

Measyrement range indicator OFF [ Blink ON Blink OFF

Measurement range

‘M“"‘--m-_,,____

Measurement center distance Displacement

-

" output
30mm L5V P
20mA

Distance (mm)

ON ; 5
Alarm output F
uput oN] OFF [oN

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +5.0mm (in case the sampling
cycle is 20us) or between +3.8 and +5.0mm (in case the sampling cycle is
10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF | Blink |ON| Blink OFF

Measurement range

Measurement m_anter distance |Displacement

26.4mm output
i +4. 6V
19.36mA

ov |
+4.6!

Distance (mm)

ON E
Alarm output | F |
utp S ON OFF ON

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +4.6mm (in case the sampling
cycle is 20us) or between +3.6 and +4.6mm (in case the sampling cycle is
10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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e 50mm type (HL-C2050/HL-C2050-MK)

Diffuse reflection

Measurement range indicator OFF | Blink ON Blink OFF

Measurement range

| Measurement center distance Displacement
output
50mm L5V P
20mA

ov P
+5; |

Di$tance {mm)

ON ; 5
Alarm output F
uput oN] OFF [oN

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the
sampling cycle is 20us) or between +4.7 and +5.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF Blink |ON| Blink OFF

Measurement range

Measurement m_anter distance |Displacement

46mm output
i +5V
20mA |

-

'
Distance (mm)

ON E
Alarm output | F |
utp S ON OFF ON

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +5.0mm (in case the
sampling cycle is 20us) or between +4.6 and +5.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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e 85mm type (HL-C208o/HL-C208o-MK)

Diffuse reflection

Measurement range indicator OFF | Blink ON Blink OFF

Measurement range

| Measurement center distance Displacement
tput
85mm L5V outp

20mA

ov P
+20; |

Di$tance {mm)

ON ; 5
Alarm output F
uput oN] OFF [oN

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +20mm (in case the sampling
cycle is 20us) or between +18 and +20mm (in case the sampling cycle is 10ps).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.

8-61

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 8 Specifications

Specular reflection

Measurement range indicator OFF Blink |ON| Blink OFF

Measurement range

Measurement m_anter distance |Displacement

81.4mm output
i +1.5V
14.4mA|

-

+6!

Distance (mm)

ON E
Alarm output | F |
utp S ON OFF ON

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between 0 and +6mm (in case the sampling
cycle is 20us) or unmeasurable (in case the sampling cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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e 110mm type (HL-C211o/HL-C2110-MK)

Diffuse reflection

Measurement range indicator OFF | Blink ON Blink OFF
w/—_\' Measurement range
~
e
"1:&5_“ T —

| Measurement center distance Displacement

-

1 5
Distance (mm)

ON ; 5
Alarm output F
put oN] OFF [oN

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +15.0mm (in case the
sampling cycle is 20us) or between +12.5 and +15.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.

8-63

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 8 Specifications

Specular reflection

Measurement range indicator OFF | Blink |ON| Blink OFF
: ©) Measurement range i
—1 sy
P

Measurement m_anter distance |Displacement

- 106.7mm output
| +4.83V
19.73mA |

+14,5§
Distance (mm)

ON E
Alarm output | F |
utp S ON OFF ON

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.5 and +14.5mm (in case the
sampling cycle is 20us) or between +12.5 and +14.5mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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® 350mm type (HL-C2350E/HL-C2350E-MK)

Diffuse reflection

Measurement range indicator OFF | Blink ON | Blink ' OFF

Measurement range

Measurement_center distance Displacement

tput
350mm CE

+50 !
Distance (mm)

Alarm output o ONl OFF ION

OFF

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.0 and +50mm (in case the
sampling cycle is 20ps) or between +36 and +50mm (in case the sampling cycle
is 10us).

*3 The measurement range indicator at sampling cycle of 20ps or 10us lights up at
the center of limited measurement range.
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Specular reflection

Measurement range indicator OFF | Blink |ON| Blink OFF

e |
i Measurement range

/’J- Measurement center distance |Displacement
N 348mm output

+4.2V
18.72mA |

ov :
+42!

Distance (mm)

ON E
Alarm output | F |
utp S ON OFF ON

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.0 and +42mm (in case the
sampling cycle is 20us) or between +36 and +42mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.
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® 350mm type (HL-C235CE-W/HL-C235CE-WMK)

Measurement range indicator OFF | Blink ON Blink OFF
w/—_\' Measurement range
~
e
"1:&5_“ T —

——

| Measurement center distance Displacement

-

" output
351?Jmm L5V P

4200 |
Distance (mm)

ON ; 5
Alarm output F
put oN] OFF [oN

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between -70 and +200mm (in case the
sampling cycle is 20us) or between +100 and +200mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20ps or 10us lights up at
the center of limited measurement range.
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e 8mm type [HL-C201A(E)-SP2/HL-C201A(E)-SP2M]

Measurement range indicator OFF | Blink | on Blink OFF

0 { o i Measurement range
[ | +

© e e

o

Measuremenl.center distance Displacement

Bmm output

+5v
20mA

! ov
0.8 12mA +0.8
i Dis.taﬂce {mim)

-5Y
_4mA

ON
Al tput ON | OFF ON
arm outpu o

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +0.8mm (in case the
sampling cycle is 20ps) or between +0.7 and +0.8mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10ps lights up at
the center of limited measurement range.

8-68

Ramco Innovations www.ramcoi.com phone 800-280-6933 email nsales@ramcoi.com



Chapter 8 Specifications

e 15mm type [HL-C201A(E)-SP3/HL-C201A(E)-SP3M]

Measurament range indicator OFF Blink ON Blink I OFF

=

Measurement range

Displacement
output

Measurement center distance

-

15mm +BY
20mA

v el
= 12mA 1
Distance (mm)

-5V
4mA

ON 5
Alarm output ON OFF ON
sl

*1 In the figure above, analog output setting is used as the initial setting.

*2 The measurement range is limited between +0.1 and +1.0mm (in case the
sampling cycle is 20us) or between +0.8 and +1.0mm (in case the sampling
cycle is 10us).

*3 The measurement range indicator at sampling cycle of 20us or 10us lights up at
the center of limited measurement range.
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MEMO
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Appendix

1 Index

—A—

Accessories list--rrrrrrrrreeeens 1-3
Accumulation amount «----veeeeee 4-79
Adjust the analog output-----+---- 4-45
Alarm delay times «---r-xoreerreeees 4-14
Alarm output delay =--+-+-orreeeee 4-51
Alarm setting and outputs ---+-+-+- 4-84
Analog output at alarm «------+---- 4-48
Analog output at data unfixed ----4-49
Analog output circuit -------eeeeeeee 2-7
Analog scaling:----«=-sreeereeeeees 4-45
Analysis mode:-----x-rreeeeeeeees 4-36
-B—

Basic operation:------xeereeeeeeeees 3-6
BCC ..................................... 5_1 3
Beam diameter--------eeeeeeeees 8-30
Buffering mode «------x=oreeeeeeees 4-77
Buffering operation -««-+----xx-xoe 4-77
Buffering procedure -«-------x-xoe 4-76
Buffering rate «««-----weeeereeeeeees 4-79
Buffering setting-----------reeeeeeee 4-75
Buffering typg -««------eoereeeeeees 4-79
—-C-

Calculation ---««=rreeeeeeereeeeeees 4-23
Calibration ----««=ssreeesreereeeeeees 4-19
Cautions on handling laser light ----14
CE .......................................... 18
Change Indication Unit------------ 4-61
Characteristics =-----xrorreeeeees 8-30
Chattering prevention of terminal
IPUL -+ e e 4-56
Classification of function -----------+- 4-3
Command classification------------+- 5-7
Command list-------rerrmeereeeeees 5-14
Common setting «-+--rrererereeees 4-53
Communication COM port------+ 4-69

Communication specifications ----- 5-2
Compact programmable display---1-8
Conditions when output data

become unfixed -« «-rrerrerreeeeaee 4-85
Connection method of power supply - 1-15
Connection method of terminal

DIOCK = v rerrereremrere e 1-15
Connection of Intelligent Monitor

AlM (PC) ............................... 1_1 7
Programmable display operation --3-1
Console setting ««««---xxeeeeeeeeeees 4-72
Controller «««««srreeeerrereeereeenee 1-6
Controller specifications =++«---+-+- 8-2
Correct handling ««««---ssreereeeeeeeeeees 8
Correct the deviation of the
measurement valug- -+« 4-19
Corrective actions «««««------weseeeeee 7-2
—-D-

Data ﬂOW ................................. 4_2
Data read .............................. 4_83
Data transmission/reception-------- 5-5
Data unfixed status --------------o-- 4-85
Digit number of measurement value 4-52
Digital output at alarm «--«---+-+---- 4-50
Display update cycle of
measurement valug---------------- 4-59
Display waveform of received light
intensity ................................ 3_14
—-E-

Emission adjustment -+-----eeeeeee 4-10

Emitted light intensity search----- 4-13
Explanation of function details --- 4-84
Explanation of functions «---+-+----+- 4-1
EXPOrt CONtrol:««-«-«x-xeeeereeeeeeneen 24
External Communication Control --5-1
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—F-
FDA ....................................... 19
Filter operation ««--«xreereeeeeenes 4-37
Final data point-----«-xrormreeeeenes 4-82
First measurement «---«--xvveeeees 3-6
Function list & initial values -------- 4-3
Functions and arrangements of 1/0
termina| blOCk .......................... 2_2
-G-

GrOUnding ............................... 12
—H-

Head setting:-----------weeeeeeeeeeees 4-7
Ho|d ..................................... 4_35
Hold the maximum value «--+-+---+ 4-36
—-I-

|/O CirCUit ................................ 2_4
1/0 terminal block =+-«----- 2-1,2-2,2-3
Initialization - ---«-=-xreeeeeeees 4-66, 7-7
|nSpeCti0n ............................... 6_2
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