-
Panasonic ¥
|O-Link Compatible, High-level Self-diagnosis

Self-Monitoring Sensor

Digital Fiber Sensor

FX'550L SERIES

Dual Display Digital Pressure Sensor

DP'1 OOL SERIES

CMOS Type Micro Laser Distance Sensor

HG-C1000L series

DP-100L seres

FX-550L seres

Capable of diagnosing own gﬁﬁg
and reporting to the host dewce

2018.07 | industrial.panasonic.com/ac/e/



Self—Mor]itor_ing""'.
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Reduction of the data analysis burden -
Collecting sensor level dats

Field data collected and accumulated for “preventive maintenance” and “operation monitoring”.

An analysis of such field data requires high-level know-how and time, causing a burden to people
responsible for the production site management.

The Self-Monitoring Sensor manufactured by Panasonic is capable of reporting sensor data and its own
state to the host device through the 1/0 Link master.

With the Self-Monitoring Sensor, you can immediately judge the state of the sensor and easily identify the
cause of failure. Thus, this sensor contributes to the reduction of the burden experienced by the client
in collecting and analyzing data.
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With the Panasonic’s Self-Monitoring Sensor, you
can leave the sensor to diagnose its own state!

What is “IO-Link”? 10-Link is an open communication technology
according to IEC 61131-9 for the 1:1 bidirectional

e IO - L i n k communication between the 10-Link device

(sensor or actuator) and the 10-Link master.



|10-Link Compatible, High-level Self-diagnosis

one small step towards loT.

Incorporated high-level self-diagnosis function

Digital Fiber Sensor

Self-Monitoring Sensor

FX-550L seres

Dual Display Digital Pressure Sensor

DP-100L seres

CMOS Type Micro Laser Distance Sensor

HG-C1000L series

With the Panasonic’s Self-Monitoring Sensor,
you can get high-level solutions!

f[The introduction of loT requires collection of the incident light intensity data and presents the following problems.]\

w Incident light intensity data
>

o

o Incident light intensity

PLC

change graph
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Noticed a change in the
incident light intensity!

'“‘fide"t Normal to what X R
light level? judgment criteria, we cannot tell whether
intensity Error from what the incident light status is normal or not.

level?

Time
[ Causes |
Stained? Slei;:E;:e Cleaning?  Replacement?
—— cirscI:lci,t:;i? c}g::a:‘r?g?

.

Previously only ON/OFF data was
required. But, due to an addition of the
incident light intensity data, the PLC
processing burden has increased.

We noticed a change in the incident light
intensity. However, because there is no

Unless we identify the cause of changes
in the incident light intensity, we cannot
optimize countermeasures targeting the
sensors.

Problems are solved by the high-level self-diagnosis.

Judgement of the state

Operation is normal.

Check the settings.
Detected state is faulty.

* Recover to the normal state through
checking installation and settings.
Reduction in the incident light intensity.

Getting close to the end of service life.

* Limitation in the writing frequency into the

Warning Reached the state where the device memory o in the operation hours, etc
L should be replaced. ) T
Short-circuited or broken. . o
Error Reached the state where it is impossible to S::m'c'rcu'ted output, damaged EEPROM,
control as a device. '
Easy use of loT
nitoring incid R
ghtintensity 1 s I “Predictive maintenance” can be easily
Burden Alr(\.alyz‘mdg and . ' EH ; i L
imposed ":i:rl;?fizngg":nl - achieved through monitoring the state
on users e T @ of the Self-Monitoring Sensor.
Taking Monitoring
countermeasures the state




. We want to avoid production line stoppage that might occur due to unexpected
Preventive sensor failure.

maintenance Line stoppage hours x (manufacturing unit cost / hour) = Loss
»\We want to minimize the production line down time to almost zero.

Problems ]
#The amount of data to be collected is large and this may lower the PLC processing capacity.
#The burden of data analysis is large. ®Resetting the replaced sensors is troublesome.

. »\We want to place sensors close to sensing points as much as possible.

Remote controlllng However, it is often difficult to make settings, particularly when there are many

and batch settings sensors to install.

#\We want to send predetermined parameter values in a batch file for a repeater, etc.

oWe want to confirm that required sensors are properly connected at the startup
of the system.

Problems ]

#lt takes time to set sensors.
#We want to avoid mistakes in setting sensors or wiring.
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After the introduction of

Self-Monitoring Sensors

From preventive maintenance

to predictive maintenance

Leave the sensor diagnosis to the
sensor itself.

e All you need to do is to monitor the sensor state.

e PLC can be used exclusively for controlling
devices.

o Possible to check detail information at a desired

timing.

Leave the resetting for replaced
sensors to the higher-level master
e Automatically written from the connected master.

e Possible not only to save time but also to prevent

human errors.

Self-Monitoring Sensor

Digital Fiber Sensor

FX-550L series

Dual Display Digital Pressure Sensor

DP-100L seres

CMOS Type Micro Laser Distance Sensor

HG-C1000L series

Fully utilize the advantages of the
10-Link output.

e Possible to read or write set values through external
interface.

e Possible to set multiple sensors in a batch process.

e Possible to save the set parameters in an external
medium.

e Possible to recognize and discriminate individual

information.

Various operation PLC
panels, etc.

Normal Details Error
Pressure sensor No.1 pressure sensor The No.5 sensor
No.1 Pressure value » Presentvalue [ |||iswrong.

No.2 OOO» Thresholdvalue [ ||| Connect xxx xxx
No.3 OO0 » Output ON  OFF as the No.5

No.4 OOO» sensor.

What is “|O-Link”?

@ IO-Link

FAST & SMART

Depending on the I/O-Link device, communication
is performed at one of the three baud rates:
COM1 (= 4.8 kbps) , COM2 (= 38.4 kbps), and
COMS3 (= 230.4 kbps). The I/O-Link master reads
the baud rate of the connected device and sets it
automatically.

Various parameters set in the device are
automatically saved in the 10-Link master. When
the device is replaced with a new one of the
same model, the saved parameters are

automatically written into the new device.

EASY & GLOBAL

Each I0-Link device has an 10DD (IO Device
Description) file that contains individual
information such as the manufacturer’s name
and model name. Since the I0DD file is globally
common, by reading the IODD file, the 10-Link
device can be easily set and can be used
regardless of the manufacturer of the 10-Link

master.
Controller
ﬁ t

* An |ODD file of the Self-Monitoring Sensor can
be downloaded from our website.




CMOS Type Micro Laser Distance Sensor HG-C1000L series

Il ORDER GUIDE
25
(2] Measurement center Beam Control
2 Type Appearance distance and Repeatability diameter Model No. -
S measurement range (Note) P
(=] Measurement 250 pm
r 30 £5 mm 10 ym }
7 center 30 mm 1181 20.197 in 0.394 mil 1.969 mil | HG-C1030L3-P
g 1.181in type approx.
m Measurement @70 um
[7) 50 +15 mm 30 pm }
Cerii B il 1.969 £0.591 in 1.181 mil 2.756 mil | HG-C1050L3-P
1.969 in type approx.
(0]
o
> | Measurement 2120 um
= 100 £35 mm 70 pm }
@ | center 100 mm 3.937 +1.328 in 2756 mil 4.724 mil | HG-C1100L3-P
2 | 3.937 in type approx.
Q
® | Measurement 2300 ym
5 200 +80 mm 200 ym .
O - -|
& | center 200 mm 7874 +3.150 in 7 874 mil 11.811 mil | HG-C1200L3-P
Q | 7.874 in type approx.
300 um 11.811 mil
(Measuring distance
Measurerment 400£200 mm | 20010 400 mm 7.874 0 15748 1n) | 200 | Lo a0 o b
15.748 in type 15.748 £7.874 in 800 ym 31.496 mil a- rox
’ P (Measuring distance pprox. PNP
400 to 600 mm 15.748 to 23.622 in) open-
Measurement 250 ym collector
30 5 mm 10 um ; transistor
center 30 mm 1.181 $0.197 in 0.394 mil 1.969 mil | HG-C1030L3-P-J
1.181 in type approx.
Measurement @70 um
50 +15 mm 30 pm }
c;e;égrlso mm 1.989 +0.591 in 1181 mil 2.756 mil | HG-C1050L3-P-J
g |1 in type approx.
2 | Measurement 2120 um
= 100 £35 mm 70 um ;
g center 100 mm 3.937 +1.328 in 2756 mil 4.724 mil | HG-C1100L3-P-J
@ 3.937 in type approx.
c
S | Measurement 2300 um
o 200 +80 mm 200 ym .
~ center 200 mm 7874 +3.150 in 7 874 mil 11.811 mil | HG-C1200L3-P-J
S |7.874in type approx.
S,\fppogs Ghmarcick 300 pm 11.811 mil
Measurement e 400 +200 200 15 400 m 7 874 1o 15,748 y | 2500 um
+ mm to mm 7.874 to 15.748 in .
center 400 mm 15.748 £7.874 in 800 pm 31.496 mil 19000 i HG-C1400L3-P-J
’ P (Measuring distance pprox.
400 to 600 mm 15.748 to 23.622 in)

Notes: 1) This is the size in the measurement center distance. These values were defined by using 1/e” (13.5% approx.) of the center light intensity.
Due to leak light outside the specified area, the reflectance around the detecting point may be higher than at the point and this may affect the
measurement value.

2) Smartclick is a registered trademark of OMRON Corporation.

Il OPTIONS
Simple mounting bracket
Designation Model No. Description «MS-HG-01
S:chﬁ’!:tmg{:;ng MS-HG-01 Foot angled mounting bracket

Note: Due to the simple mounting bracket, the sensing characteristics may not be hold depending on the
installation condition, in case of the purposes for acquiring the displacement data and a fine
detecting.

Material: Stainless steel (SUS304)

Two M3 (length 25 mm 0.984 in)
screws with washers (SPCC) are
attached.

Recommended extension cables for M12 connector type

Manufactured by OMRON Corporation @ .
Extension cable with connectors on both ends XS5W series martclick

* Smartclick is a registered trademark of OMRON Corporation. Contact the manufacturer for details of the recommended products.

20



Il WIRING DIAGRAMS

CMOS Type Micro Laser Distance Sensor HG-C1000L series

HG-CoL3-P

<When using as an ordinary sensor>

ba—
Sensor

Color code

(Brown) +V

50 mA max.

(White) Control output (DO)
50 mA max.
(Black) Communication

output (C/Q)
(Note)

(Blue) 0V

Discrete wire type

<When connecting to the I10-Link master>

Sensor

Color code
(Brown) +V/ +V o
(White) Control output (DO) DI J)
(Black) Communication output (C/Q) C/QJ)
(Blue) 0V 0 V<|)
| I—

10-Link master

Note: When the sensor is used as an ordinary sensor, the communication output (C/Q) provides the same output operation as the control output (DO).

HG-CoL3-P-J

<When using as an ordinary sensor>

M12 connector terminal No.

M12 connector type

<When connecting to the 10-Link master>

M12 connector terminal No.

AV p ’+/V +V (')_
50 mA max. |
Control output (DO) Control output (DO) DI o
+
Sensor Ei‘ - Communication output (C/Q) C/Q |
Communication 4 O
M12 connector output (C/Q) M12 connector |
(Note 2) (Note 1) (Note 2) | oV 0 VO
— 10V — | I—

M12 connector M12 connector |10-Link master

Notes: 1) When the sensor is used as an ordinary sensor, the communication output (C/Q) provides the same output operation as the control output (DO).
2) When wiring with the discrete wire or extending the cable from the M12 connector, separately prepare commercially available M12 connector cable.

M12 connector terminal arrangement diagram

@ ® ; - -
Control output (DO) Terminal No. Des'Qnatlon
® +V
@) Control output (DO)
oV Communication output (C/Q) @ ov
(tote) @ Communication output (C/Q) (Note)

Note: When the sensor is used as an ordinary sensor, the communication output (C/Q) provides the same output operation as the control output (DO).

I
v
(g}
-
o
=)
=)
=
7]
L]
2
m
n

21



22

CMOS Type Micro Laser Distance Sensor HG-C1000L series

Il SPECIFICATIONS

Type

Measurement center
400 mm 15.748 in type

Measurement center
200 mm 7.874 in type

Measurement center
100 mm 3.937 in type

Measurement center
50 mm 1.969 in type

Measurement center
30 mm 1.181 in type

Discrete wire

HG-C1030L3-P HG-C1050L3-P HG-C1100L3-P HG-C1200L3-P HG-C1400L3-P

Model No.

ltem M12 connector

HG-C1030L3-P-J HG-C1050L3-P-J HG-C1100L3-P-J HG-C1200L3-P-J HG-C1400L3-P-J

Regulatory compliance and
certification

EMC Directive, RoHS Directive, FDA Regulations, UL/c-UL Certification

Measurement center distance

30 mm 1.181in 50 mm 1.969 in 100 mm 3.937 in 200 mm 7.874 in 400 mm 15.748 in

Measurement range

+5 mm 0.197 in +15 mm 0.591 in +35 mm 1.328 in +80 mm 3.150 in +200 mm 7.874 in

Repeatability

300 pm 11.811 mil
(Measuring distance
200 t0 400 mm 7.874 to 15.748 in)
800 pm 31.496 mil
(Measuring distance
400 to 600 mm 15.748 to 23.622 in)

10 pym 0.394 mil 30 um 1.181 mil 70 ym 2.756 mil 200 ym 7.874 mil

Linearity

+0.2 % F.S.
(Measuring distance
200 to 400 mm 7.874 to 15.748 in)
+0.3 % F.S.
(Measuring distance
400 to 600 mm 15.748 t0 23.622 in)

+0.1 % F.S. +0.2 % F.S.

Temperature characteristic

0.03% F.S./°C

Light source

Red semiconductor laser Class 2 [IEC / JIS / GB / FDA (Note 2)] Max. output: 1 mW, emission peak wavelength: 655 nm 0.026 mil

Beam diameter (Note 3)

2120 ym 4.724 mil 2300 pm 11.811 mil 2500 um 19.685 mil

@70 ym 2.756 mil
approx. approx. approx.

approx.

250 um 1.969 mil
approx

Supply voltage

24V DC 10 % Ripple P-P 10 %

Power consumption

40 mA or less (at 24 V DC supply voltage)

10-Link communication

10-Link Specification V1.1

COMS3 (230.4 kbps)

Communication | Baud rate

output (C/Q)

(Note 4) Process data 4 byte
1.0ms

Minimum cycle time

Control output (DO)

PNP open-collector transistor
¢ Maximum source current: 50 mA
» Applied voltage: 30 V DC or less (Between control output to +V)
* Residual voltage: 1.5 V or less (at 50 mA source current)
* Leakage current: 0.1 mA or less

Output operation

Switchable between either Light-ON or Dark-ON

Short-circuit protection

Incorporated (auto reset type)

Response time

Switchable between 1.5 ms /5 ms /10 ms

Pollution degree

2

Ambient altitude

2,000 m 6561.680 ft or less

§ Protection IP67 (IEC)

@

fg Ambient temperature -10 to +45 °C -14 to 113 °F (No dew condensation or icing allowed), Storage: -20 to +60 °C -4 to 140 °F

% Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH

é Ambient illuminance Incandescent light: 3,000 x or less at the light-receiving face

_é Vibration resistance 10 to 55 Hz (period: 1 min.) frequency, 1.5 mm 0.059 in double amplitude in X, Y and Z directions for two hours each
L% Shock resistance 500 m/s® acceleration (50 G approx.) in X, Y and Z directions three times each
Cable Discrete wire type: 0.2 mm? é—core PVC cable, 2 m 6.562 ft long

M12 connector type: 0.2 mm® 4-core PVC cable with connector, 0.3 m 0.984 ft long

Cable extension

Extension up to total 20 m 65.617 ft is possible with 0.3 mm?, or more, cable.

Material

Enclosure: Aluminum die-cast, Front cover: Acrylic

Weight

Discrete wire type: 30 g approx. (without cable), 80 g approx. (including cable)
M12 connector type: 30 g approx. (without cable), 50 g approx. (including cable)

Notes: 1) Supply voltage: 24 V DC, ambient temperature: +20 °C +68 °F, response time: 10 ms, and analog output value of measurement center distance are
used for unspecified measurement conditions. The subject is white ceramics.
2) This product complies with 21 CFR 1040.10 and 1040.11 Laser Notice No. 50, dated June 24, 2007, issued by the FDA (Food and Drug Administration).
3) This is the size in the measurement center distance. These values were defined by using 1/e” (13.5% approx.) of the center light intensity. Due to leak
light outside the specified area, the reflectance around the detecting point may be higher than at the point and this may affect the measurement value.
4) When the sensor is used as an ordinary sensor, the communication output (C/Q) provides the same output operation as the control output (DO).



Il PRECAUTIONS FOR PROPER USE

CMOS Type Micro Laser Distance Sensor HG-C1000L series

* This catalog is a guide to select a suitable product. Be
sure to read instruction manual attached to the product
prior to its use.

Mounting direction

* Direction to a movable body
<When there are differences in material and color>

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

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

/N

» When performing measurements of moving objects with
excessively different materials and colors, mount the
product per the following directions to minimize
measurement errors.

» Do not operate products using methods other
than the ones described in the instruction
manual included with each product. Control
or adjustment through procedures other than
the ones specified may cause hazardous
laser radiation exposure.

/N

<Correct> § i <Incorrect>

<Measurement of rotating objects>

* When measuring rotating objects, mount the product as
follows. Measurement can be performed with minimized

* This product is classified as a Class 2 Laser
Product under IEC / JIS / GB standards and
FDA* regulations. Do not look at the laser
beam directly or through an optical system
such as a lens.

» The warning label (English) is attached to the
product. Handle the product according to the
instruction given on the warning label.

(The warning labels in Japanese and
Chinese are packed with the sensor.)

AN

LASER RADIATION

DO NOT STARE
INTO BEAM

f E (MAXIMUM OUTPUT) 1mW

(PULSE DURATION) 5ms max.
(WAVELENGTH) 655nm

CLASS2 LASER PRODUCT
(IEC60825-1 2014)

v LASER APERTURE

effect on the object caused by up / down deflection,
position deviation and etc.

<Correct> % f <Incorrect>

<When there is a step>

* When there is a step in the moving object, mount the
product as follows. Measurement can be performed with
minimized effect from the edges of the steps.

*This product complies with 21 CFR 1040.10 and 1040.11 Laser Notice No.
50, dated June 24, 2007, issued by CDRH (Center for Devices and
Radiological Health) under the FDA (Food and Drug Administration).

Mounting

* When mounting this product, use M3 screws.
The tightening torque should be 0.5 N-m.
Please prepare M3 screws separately.

Mounting hole dimensions
& 4

M3 screws
(prepare separately)

% 18 mm
0.709 in

* When mounting the simple mounting bracket (optional) on

this product, the tightening torque should be 0.5 N-m or less.

Plate
i i Accessory for
Simple mounting bracket (
MS-HG-01 (Optional) MS-HG-01)
~

M3 (length 25 mm 0.984 in)
screws with washers
(Accessory for MS-HG-01)

Note: Due to the simple mounting bracket, the sensing characteristics may
not be hold depending on the installation condition, in case of the
purposes for acquiring the displacement data and a fine detecting.

<Correct> E% Zf <Incorrect>

» Measuring of narrow locations and recesses

* When measuring in narrow locations or inside holes,
mount the product so that optical path from the light-
emitting part to Iight receiving part is not interrupted.

<Correct> ’r <Incorrect>

SHETES

* When mounting the product on a wall
* Mount the product as follows, so that the multiple light
reflections on the wall do not emit to the light-receiving
part. When the reflection factor on a wall is high, it is
effective to use a dull black color.
<Correct>

<Incorrect>

7o

Others

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

* There is a certain deviation in the directionality of this
product. Install the product using a mounting bracket or
similar fitting to allow the adjustment of optical axis.

* The internal memory (nonvolatile) of this product has a
service life. Settings cannot be configured more than
100,000 times.

23
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CMOS Type Micro Laser Distance Sensor HG-C1000L series

[l DIMENSIONS (Unit: mm in)

The CAD data can be downloaded from the website.

HG-CoL3-P(-J)

<Discrete wire type HG-CoL3-P>

24 20.157 cable
2m 6.562 ft !

<M12 connector type HG-CoL3-P-J>

Sensor

Measurement
center
distance (L)

Beam-emitting
axis

Laser emission indicator (Green)

Output operation indicator (Orange)

AN
RS

Beam-
receiving
axis

2-23.2 0.126

6—

MS-HG-01
®

1.5 o+
0.059 o

Teaching indicator (Yellow)

Zero set indicator (Yellow)

PRO indicator (Yellow)

Assembly dimensions

300 11.811
(44.7 1.760)
I -
™04 00,157 cable.
M12
Model No. | ontcr distance ()| ©
HG-C1030L3-P(-J) 0 1181 |30
HG-C1050L3-P(-J) 50 1960 | 225°
HG-C1100L3-P(-J) 100 3937 | 125°
HG-C1200L3-P(-J) 200 7.874 6.3°
HG-C1400L3-P(J)| 400 15745 | 3.2°

Simple mounting bracket (Optional)

5—
0.197 0.197 350138
35 | | o o
0.138| | 1V
T

Smi=im R
Dy 15°15.5
1*90§54¢ = S 0.670378
0-148 ' D p 1.488)

(oﬁ%)* =

. |
37 Emitter
1457 &
7l &
\) \ T
AR J N\
\ 37
\ 1.457
N\ 5
N 2.283
o, @
\,%, i
e C 16
le— 30— . 0.630

Material: Stainless steel (SUS304)
Two M3 (length 25 mm 0.984 in) screws with washers

[cold rolled carbon steel (SPCC)] are attached.

The applications described in the catalog are all intended for examples only. The purchase of our products described in the catalog shall not be regarded as
granting of a license to use our products in the described applications. We do NOT warrant that we have obtained some intellectual properties, such as patent
rights, with respect to such applications, or that the described applications may not infringe any intellectual property rights, such as patent rights, of a third party.

Please contact

Panasonic Corporation

Electromechanical Control Business Division
B 1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8506, Japan
industrial.panasonic.com/ac/e/

Panasonic

©Panasonic Corporation 2018

No.CE-SMS-11 July, 2018

Specifications are subject to change without notice.
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