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HG-C Series
CMOS Type Micro Laser Distance Sensor Featuring Stable
Detection with 10 ym Accuracy

Repeatability c € F DA

EMC directive nce rule complial

Standard equipped analog
Accurate height difference moutput
detection

Analog output is provided in addition to control output.
It can be used as a simple measurement sensor.

High-precision detection in the 1/100 mm 0.0004 in order.

High-precision height difference detection and shape Analog voltage output 0 to 5V
detection are now possible. Linearity 0.1 % F.S., temperature characteristics

0.03 % F.S./°C

m Ultra compact with built-in amp
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Physical value
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Unlike relative value displays,
the display is intuitive and easy
to understand!

Robust against
color changes
Because the sensor is a distance type,

detection is not affected by the color or
gloss of workpieces.
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The name plate

shows the mm
unit.

¥ The amount of light
emission is automatically
adjusted according to the
sensing object.

Detection is stable and
accurate regardless of the
color.

A Good Design Lineup of simple
Award winner mounting brackets
GOOD DESIGN AWARD ' S
\/ 2014 award winner Material SUS304. Possible to fine-adjust the
The sensor won the 2014 Good Design Award detection direction! M

. . . . . M I: MS-HG-01
not just for its physical design but also for its odel: MS-HG-0

functional design.

Type and price

Meadsurement cgnter Repeatabil Beam
Type Appearance istance an epeatability Model No.
yp PP measuring range diameter

Measurement center 30 mm 5 mm 10 pm Approx. 250 um

30 mm 1.187 in type 1.181 in £0.196 in 0.394 mil 1.969 mil HG-C1030(-P)
(o)

Measurement center L 50 mm +£15 mm 30 um Approx. 870 pm

50 mm 1.969 in type 1.969 in £0.590 in 1.181 mil 2.756 mil HG-C1050(-P)

Measurement center 100 mm £35 mm 70 ym Approx. 8120 ym

100 mm 3.937 in type 3.937 in #1.377 in 2.756 mil  4.724 mil HG-C1100(-P)
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Rich functions condensed in
a compact body!

Zero-set function

A function for forcing the measured value to zero. This
enables the zero point to be set to any value. This is useful
when measuring tolerances in reference to the height of the
sensing object or when measuring height differences.

TEACH  ZERO Ea
our
-

K1 Y] 0"

Hold down simultaneously
for 3 seconds

Peak hold or bottom hold function

Peak hold or bottom hold function is available. The peak hold
function, when enabled, holds the maximum measured value for
displaying and output.

And the bottom hold function, when enabled, holds the minimum
measured value for displaying and output.

External input setting function

"« "

“Zero-set function,” “teaching function,” “emission halt

function,” or “trigger function” can be assigned to the
external input line.

Assign one of

the following.
v Zero-set

ov Teaching

External Emission halt

input "
Control Trigger

output
Analog voltage output (0 to 5 V)

Analog ground (shield)

Timer setting function

"«

The timer operation can be set to “off delay timer,
timer,” “one shot timer,” or “no timer.”
The timer period is fixed at 5 ms.

on delay

mode

Teaching and window comparator

Simply press the “TEACH” key when the sensing object is in a certain state to set

threshold values.

Also, a single output can be used to indicate values within a range
bounded by two threshold values to be OK and values that are not to be NG.

1-point teaching 2-point teaching 3-point teaching

* Light-ON setting

* Light-ON setting * Light-ON setting

Reference

OFF
---------- Threshold = T UGl =" point3
OFF
-—z=—"= Threshold
_ . Reference o] o Reference
Belit a "~ o~ Threshold z = < - point 2
3 3 @ = = -= Threshold
.......... [=3 o
- Threshold ® o = - - Reference
point 1
Sensing object Lowerlimit ~ Upper fimit Sensing  Sensing  Sensing
present Sensing object Sensing object objectA  objectB  object C

Display settingifunction

The display mode for the traveling direction of the sensing object can be set to Standard, Inverted, or Offset.

mRelation between the display setting

piepue)s

Example: HG-C1050 | Near measurementpoint| ~ Measurement center | Far measurement point and analog voltage output
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HG-C1100

Conventional method
Using a convergent reflective sensor, detect the 3 mm 0.118 in height
difference on the side of the cast part to determine the front or back.

Problems with conventional method

« The detection is unstable depending on the surface condition of the workpiece.

« Only front/back determination is possible. Expensive laser displacement
sensors cannot be used.

Benefits

« Reliably detects the 3 mm 0.118 in height difference without being affected
by the surface condition of the workpiece.

« Implementation was possible at a lower cost compared to the conventional
laser displacement sensor.

« Configuration is easy with 2-point teaching.

HG-C1100

Conventional method
Measure the tractor tire wheel distortion using a dial indicator.

Problems with conventional method

« It takes a long time because there are many measurement points.

« The indicator is difficult to read, and errors occur depending on who is
reading it.

Benefits

» The whole circumference can be measured without contact at high
precision.

» The numerical display of actual measurements makes it easy to read, and
analog output can be used to manage data.

« Zero-set is easy using external input.

Detecting notches in automotive components HG-C1100

Conventional method
Rotate the metallic part, detect the notch at the top section with a
convergent reflective sensor, position it, and then re-transport.

Problems with conventional method

« The detection is unstable using a convergent reflective sensor depending
on the surface condition of the workpiece.

» Because the spot is large, resetting after maintenance takes a long time.

Benefits

« Reliably detects the presence/absence of notches using 120 pm 4.724 mil
minute spotting.

« It is not affected by the gloss or uneven coloring of the surface.

« The bright laser spot makes it easy to reset after maintenance.

3
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Automotive component industries ﬁ

Shaft placement in the rotation direction

N

/

HG-C1100

Conventional method
Rotate the shaft and detect the vertical groove (2 mm 0.079 in)
using a LED type spot-beam sensor for placement.

Problems with conventional method
« Because the LED spot is large, it is affected by shapes other than the
groove, which leads to operation errors.

Benefits

» The groove is detected by a minute laser spot, so it is unaffected by
complicated shapes.

« Even when the workpiece diameter changes, teaching is possible
through external input.

Determining the inner diameter of metallic parts HG-C1050

Conventional method
Image data processing was used to distinguish workpieces whose
outer diameter is the same but the inner diameter is different.

Problems with conventional method
« Image data processing setup is difficult, and only some people can use it.
« Image data processing is expensive.

Benefits

« Inner diameter can be distinguished by the difference in the distance to
the attachment.

« Installation and determination can be performed at a lower cost and
more easily than image data processing.

Detecting the distance between a robot hand and steel plate HG-C1100

Conventional method
Measure the distance between the steel plate and transfer robot
using an amplifier-separated CMOS laser sensor.

Problems with conventional method
* The head is large and makes installation and adjustment difficult.
« Securing space for the amplifier is difficult.

Benefits

« Installation is easy because the sensor is compact and the ampilifier is
built in.

« Being light (only about 85 g), it can be safely attached to the moving
robot arm.

« Since the physical distance is displayed, it is easy to adjust the distance
between the steel and suction pad.

N
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Electrical and electronic industries

Determining the button height of electric components HG-C1050
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Conventional method
Detect whether the height of push buttons is in the upper limit or
lower limit range using two sensors.

Problems with conventional method
« Adjusting the two sensors separately takes a long time.
» Two PLC input ports are necessary.

Benefits

» The comparator function makes determination possible using a single
sensor. The time needed for adjustment is shortened.

« Only a single PLC input port is necessary, which reduces cost.

» Obviously, this means that only a single sensor is necessary, and this also
reduces cost.

Detecting bulges on bonded metallic parts HG-C1030

Conventional method
Detect 0.2 mm 0.008 in bulges using CMOS laser analog sensors for
measurement.

Problems with conventional method

« An expensive measurement sensor is used to detect 0.2 mm 0.008 in
bulges.

* No problems in accuracy but comes at a high cost.

Benefits
« Accurately detects 0.2 mm 0.008 in bulges even at a low cost.
« Thanks to its compactness and built-in amplifier, a separate amplifier is

not necessary, and installation is easy.

* The sensor is simpler and easier to handle than measurement sensors.

Determining front/back of electronic component covers HG-C1030

Conventional method
Detect the difference between the front and back dimensions of
0.1 mm 0.003 in from the bottom using a fiber sensor.

Problems with conventional method
« Stains on the fiber end cause operation errors.

Benefits

« Accurately detects the height difference of 0.1 mm 0.003 in from above.
» The minute spot of approximately 250 um makes it easy to adjust.

« The sensor is hardly affected by the surface condition of the workpiece.

5
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Electrical and electronic industries ”’o,,,

Detecting smartphone cover seals HG-C1030 \

2

\ Conventional method
An integrated image data processing system is used to detect the
presence or absence of differently colored seals.

Problems with conventional method

« An integrated image data processing system is used to support different
colors. This makes the system expensive.

« Installation and adjustment of the integrated image data processing
system are difficult.

Benefits

« Accurately detects the presence or absence of 0.2 mm 0.008 in seals.

« Since the height difference is detected, there is no effect even if the
seal color changes.

N

Detecting overlap of shim washers HG-C1030

Conventional method
Measure the thickness using a contact sensor to detect overlap.

Problems with conventional method
» Unable to change to a non-contact sensor because the laser
displacement sensor is too expensive.

Benefits

« Stable detection of overlapping even for thin shim washers.

« Significantly less expensive than the conventional laser displacement
Sensor.

» The use of a non-contact sensor eliminates worries about damaging the
workpiece and improves takt time.

Detecting presentation box floating lid HG-C1100

Conventional method
Detect the floating box lid using a convergent reflective sensor.

Problems with conventional method

« The spot is large and cannot detect subtle floating.

« Unable to spend so much as to purchase an expensive laser
displacement sensor.

Benefits

« Reliably detects subtle floating lids.

« Stable detection is possible even if the box color changes.

« Can be implemented at a cost close to a general-purpose sensor.

N N\



\ 7 i Food packaging industries

Detecting cap of cosmetic containers HG-C1100

Conventional method
Detect the presence or absence of caps using a general-purpose
distance measurement sensor.

Problems with conventional method
« Detection using conventional distance measurement sensors is unstable
depending on the workpiece color or gloss.

Benefits

« Stable detection is possible regardless of the workpiece color or gloss.
« The bright laser spot beam makes it easy to install and maintain.

« Configuration is extremely easy. Simply press the teaching button.

Determining the presence or absence of hot melt HG-C1100

Conventional method
Determine the presence or absence of hot melt using a gloss sensor.

Problems with conventional method
« Detection becomes unstable depending on the background gloss or the like.

Benefits

« Since the height of hot melt is detected, it is not affected by the
background color.

« Compact. The built-in amplifier eliminates the need to install a separate
amplifier.

« Display and control are possible directly from the sensor. This makes it
possible to adjust while checking the actual workpiece.

Determining front/back of food packaging caps HG-C1100

Conventional method

Determine the difference between the cap’s front and back dimensions
of 2 mm 0.079 in from a sensing range of 100 mm 3.937 in using a
distance measurement sensor.

Problems with conventional method
« Detection using conventional distance measurement sensors is unstable
depending on the workpiece color or gloss.

Benefits

« Stably detects a height difference of 2 mm 0.079 in from a sensing range
of 100 mm 3.937 in.

« Detection is not affected by the color or gloss of workpieces.

« Less expensive than laser displacement sensors for measurement.

7
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Food packaging industries <[ i

Detecting the passing of cookies

HG-C1100

Conventional method
Detect the passing of cookies using an amplifier-separated CMOS
laser sensor.

Problems with conventional method

« Detection is unstable depending on the surface conditions such as
flavoring, toppings, and doneness.

« Detection is also unstable depending on the conveyor color.

Benefits

« Detect all sorts of cookies without being affected by the conveyor color.

* Reduced cost as compared to conventional sensors.

« The built-in amplifier makes it possible to check the display while
installing the sensor.

Detecting floating of spray can caps

HG-C1100

Conventional method
Detect floating spray can caps using an amplifier-separated CMOS
laser sensor.

Problems with conventional method

« An expensive sensor is necessary to detect floating caps at 0.5 mm
0.019 in resolution.

« The sensor is large, and a separate amplifier must be installed.

Benefits

« Accurately detects floating caps even if the cap color changes.
« Reduced cost as compared to conventional sensors.

« The built-in amplifier makes installation and configuration easy.

Detecting thin gum boxes

HG-C1100

Conventional method
Detect the passing of gum boxes using an amplifier-separated
CMOS laser sensor.

Problems with conventional method
« High cost
» Requires a separately installed amplifier, and configuration is a hassle.

Benefits

« Since the sensor is compact and has a built-in amplifier, it is possible to
install the sensor while checking the display. And, there is no need for a
separate amplifier.

« Even though the sensor uses high-precision CMOS laser, the cost is
low, similar to the cost of general-purpose sensors.

« The sensor is not easily affected by the color or luster of workpieces.
Reliable detection is possible even for colorful presentation boxes.

N
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\\ Semiconductor industries

Detecting seams (overlapping) of functional sheets HG-C1030

Conventional method
Detect seams (overlapping) of functional sheets that are 0.15 mm
0.006 in thick using a laser displacement sensor for measurement.

Problems with conventional method
« Detection is unstable depending on the gloss and other characteristics.

Benefits

« Accurately detects overlapping of 0.15 mm 0.006 in sheets regardless of
the gloss.

« Its compactness and built-in amplifier make installation and configuration
easy.

« Less expensive than laser displacement sensors for measurement.

N

Detecting glass substrate protection sheets HG-C1100

f \ Conventional method
Detect glass substrate protection sheets using a contact sensor.

Problems with conventional method

« Since the sensor is a contact type, there is a fear of damaging the
workpieces.

« Because the sheet is translucent, conventional optical sensors are unstable.

Benefits

« Accurately detects the height difference of translucent sheets using a laser
beam.

« Since the sensor is a non-contact type, there is no fear of damaging the
workpieces.

K J « Its compactness and built-in amplifier make installation and configuration
easy.
Detecting overlap of two chip components HG-C1030

Conventional method
Detect the overlapping of two chip components that are 60 pm
2.362 mil thick using an amplifier-separated CMOS laser sensor.

Problems with conventional method
« Multiple sensors need to be used, but the cost per sensor is expensive.
« Space for installing an amplifier for each sensor is necessary.

Benefits

« Significant cost reduction as compared to conventional sensors.

« Its compactness and built-in amplifier make wiring and installation easy.
« Adjustment is easy with 2-point teaching.

9
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Other industries s
Thickness control of plywood HG-C1030 \

f \ Conventional method

Using an amplifier-separated CMOS laser sensor, measure the
board thickness of the plywood that is pressed out, and feed back
the data to the press machine to control the thickness.

Problems with conventional method
« There is deviation in the data sampling by the two sensors, and
- measurement errors occur when compared to the actual thickness.

'Li
V " Figh cost

Benefits
« Errors caused by movement are reduced by applying a trigger signal
simultaneously to the two sensors and acquiring the held values. This
K J makes it possible to measure the board thickness with high precision.
« Its compactness and built-in amplifier make installation and
configuration easy.

Detecting various kinds of wallpaper HG-C1030

Conventional method
Detect various kinds of wallpaper using an amplifier-separated CMOS
laser sensor.

Problems with conventional method
« High cost
* Requires a separately installed amplifier, and configuration is a hassle.

Benefits

« Accurately detects thin wallpaper and wallpaper of different color and
material.

« Less expensive than the conventional CMOS laser sensor.

« Because the amplifier is built-in, measurements can be verified and
appropriate adjustments can be made at the installation location.

HG-C1030

Conventional method
Detect whether the card warping is within the tolerance using an
amplifier-separated CMOS laser sensor.

Problems with conventional method
« High cost
« Space for installing the separate amplifier must be furnished.

Benefits
« Upper and lower limits can be set with 1-point teaching, making it
simple and easy to use.
« Implementation is possible at a lower cost compared to the conventional
laser displacement sensor.
K J « The built-in amplifier makes installation easy and keeps equipment
more compact.

10
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. Dimensions (unit: mm in)

CAD data for the dimensions can be downloaded from our Website.

HG-C SeERIES
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Panasonic Electric Works
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