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National High-tech Enterprise and Shenzhen High-tech Enterprise.
A technology-driven enterprise focusing on the R&D and production of factory
automation sensor products.

SENPUM has introduced overseas high-level talents under the "Peacock Plan",
and its R&D team consists of 70+ members with a bachelor's degree or above
(as of March 2026).

Technical Cooperation Institutions: The Hong Kong Polytechnic University,
Harbin Institute of Technology, Northeastern University, Shenzhen University.

Continuously making inventions and innovations in the fields of hardware,
software, structure, algorithm, and optics.

80 high-quality technical patents and software copyrights.

There are 30 series of products directly benchmarked against international brands.

There are 27 series and more than 400 types of products that have passed the

CE certification.

SENPUM Proprietary Information - Do Not Disclose

Date of Establishment: September 18, 2016
Total Number of Employees: 400+
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We hope that through perseverance,
the value of automation can serve the world!

SENPUM is committed to the development and service of automation sensors and
other products, and hopes that through persistence, the value of automation can
better serve the world!

SENPUM insists on providing customers with high-quality, high-performance,
high-value-added sensor solutions to change the future for the betterment of

mankind!
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SENPUM's Business Locations (Domestic)

Service coverage of Shenzhen headquarters: Guangdong, Guangxi, Sichuan, Chongging, Guizhou,
Yunnan, Tibet, Hainan and other provinces.

Scope of Services for Suzhou Office: Zhejiang, Jiangsu, Anhui and other provinces

Scope of Services for Shanghai Office: Shanghai and other provinces

Harbin
Tianjin Office: Shanxi, Shandong, Tianjin, Hebei, Beijing, Inner Mongolia and other provinces

Wuhan Office: Hubei, Hunan, Jiangxi, Shaanxi, Xinjiang, Gansu, Qinghai, Ningxia and other Urumgi Guangehtin

provinces 7

X

Shenyang Office: Heilongjiang, Jilin, Liaoning and other provinces Hohhot

A

Hangzhou Office: Jiangxi, Fujian and other provinces Yinchug Shijia

Taiyuan )Zhual
Xining Jinan

Wauxi Office: Henan, Hebei and other provinces ({} '
pC 980

Qingdao Office: Shandong, Liaoning and other provinces

Lanztiot
Hefei Office: Jiangxi, Jiangsu and other provinces ('\

Chengdu Office: Tibet and other provinces
ghanghai

Chonggqing Office: Guizhou and other provinces

Ningbo Office: Fujian and other provinces

Xiamen Office: Taiwan, Fujian and other provinces

e

Changsha Office: Jiangxi, Hubei and other provinces Hiyang j"’“" Fuzhou
A

Nanjing Office: Guizhou and other provinces Kunming “\___

7
Regional Offices in Major Provincial Capitals (2025-2026) R e

Hong Kong
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As an advanced technology company, we support our customers in a wide range of industries.

Number of clients transacted Sales have been maintained
in the last three years for the last three years
40+% hlgh Speed AUTHORITATIVE CERTIFICATION
advance advance All our products are certified by authoritative organizations,

and the quality is guaranteed

IS0 C€ RoHS SGS

+
I Total customers 28000 | ez than D0 I satai eumtamars

Lithium-ion battery, automobile, 3C, liquid crystal, machine tool, etc.

Industry Applicati
I ciients D000+ | 20+ Industry Applications

Lithium-ion battery, automobile, 3C, liquid crystal, machine tool, etc.

l More than 70"‘ R&D staff

More than 80 patents and software works, 1 5 invention authorizations.

l Pre-A/ A/ A+ series Financing

Received RMB 100 million in Pre-A/ A/ A+ round financing from Shenzhen Gaoxin Investment and Zhongding Investment.
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Clients' industries 1
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Electronics
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Clients' industries 3

Semiconductor
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: Machine tool
Automotive

Clients' industries 4

Office
equipment
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Clients' industries 5
Robot Infrastructure Photovoltaic
manufacturing manufacture solar power
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What i1s a sensor?

S
Sensor Basics —
Understanding fundamental principles and features C

n Fiber Optic Sensors n Contact Displacement Sensors m Static Eliminators

n Photoelectric Sensors Laser Displacement Sensors m Infrared Temperature Sensors

@ n Color Sensors n Ultrasonic Sensors m Flow Sensors
Y

n Area,Safety Light Curtain
B Inductive Proximity Sensors m Barcode Scanners
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Product Lineup
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Fiber Optic Photoelectric \ Laser

N

Inductive Proximity Laser Displacement

Flow

Color

Digital Contact

Barcode Scanners

Safety
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600°C
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Infrared Temperature

i
) > >

N
.
Q =

Static Eliminators
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Digital Fiber Optic Sensors

Cascade function with sub-machine

Effective reduction of total costs

Reduces maintenance time
Simplified wiring

SENPUM Proprietary Information - Do Not Disclose

Over 500 fiber optic components

We provide suitable types of fiber optic components
according to each customer's application and
usage environment.

SENPUM | 12



Fiber Optic Sensors-Classification

SENPUM Proprietary Information - Do Not Disclose

Fiber units have many variations. Because the fiber does not house any of the electronic components, there are very few limitations on size and shape.

The following is a classification example of SENPUM® s fiber units (SP Series).
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Threaded and Hex-shaped Fibers

Threaded for easy mounting onto brackets
and machine equipment.

~
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i
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Cylindrical (Set Screw Installation)

Suitable for installation in locations where
space is limited. Installed by drilling a hole
and using a set screw

~

o
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Integrated bracket

The sensor is integrated into an L-shaped
bracket, which simplifies installation.

Small Spot Reflective

Great for small object detection. Spot size

and focal distance are adjustable, so there
is no need to change the distance between
the sensor and the target. _”

Focused Beam/High power

Use of a lens reduces the field of view based
on the aperture angle. This narrow beam
helps avoid deflection and is suitable for
detecting objects at longer distances.

Definite-reflective

Detects within a fixed range. Reduces
background effects and features a
space-saving, thin profile design.
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Flat Bracket Fibers

This thin profile sensor comes with mounting
holes for installation where space is limited.

g -
- O
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Sleeve

The thin sleeve design eliminates problems.
caused by limited mounting space and allows.
the sensor to be placed closer to the target.
Lineup includes side-view and bendable
sleeve types.

Oil/Chemical Resistant
The fluorocarbon resin coating allows these
fibers to be used in almost any environment,
including oil or chemical-splash conditions.

~

High-flex
Provides higher flexibility than an electric wire.
Resistant to 30 million bends!

Heat Resistant
Ideal for use in high temperature applications.
Withstands temperatures up to 350°C 662°F.

Area
The wide-area beam is ideal for applications
where there is variance in target position and

for detecting multiple shapes or moving targets.

Liquid-level

Accurate liquid level detection sensors are
available in transparent tube-mount or
immersion type models.

SENPUM | 13
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Fiber Optic Sensors-Principle

M Outline

The fiber optic sensor has an optical fiber connected to a light source to allow for detection in tight spaces or where a small profile is beneficial.

Optical fiber configuration Core (high refractive index)

LED

M Principle and major types

The optical fiber consists of the core and the cladding, which have different refractive indexes. /C'adding (low refractive index)
The light beam travels through the core by repeatedly bouncing off the wall of the cladding.
The light beam, having passed through the fiber without any loss in light quantity, is dispersed at

an angle of approximately 60° and emitted to the target.

The cores are divided into the following types: S
Plastic type

The core of the plastic—fiber consists of one or more acrylic—resin fibers 0.25 to 1 mm 0.01" to 0.04" in diameter,
encased in a polyethylene sheath. Plastic fibers are light, cost—effective, and flexible which is why they are the
most common type of fiber sensor.

Glass type
The glass—fiber consists of 10 to 100 uym 0.39 to 3.94 Mil diameter glass fibers encased in stainless steel tubing. T Bessridien
This allows it to be used at high operating temperatures (350° C 662° F max.).
Parallel Generally used for plastic fibers.
The optical fiber sensors are divided into two categories: thrubeam and reflective. The thrubeam type comprises Hi . - . :
igh-precision type, consisting of a core (transmitter) and surrounding
. . . . . . iy, . 5 ; Coaxial area (receiver). The operating position can remain the same regardless
a transmitter and a receiver. The reflective type, which is a single unit, is available in 3 types: parallel, coaxial, of the direction from which the target enters the detecting area.
and separate. The 3 are based on the shape of the crosssection of the optical fiber. ) - ) L
Separate This type, containing several 10 L m 0.39 Mil glass fibers in diameter,
has separate areas for the transmitter and receiver.

SENPUM | 14



Superb BGS Photoelectric Sensors

ALL-NEW Photoelectric Sensors

Superb BGS photoelectric sensors

Also stable detection

-+

Dark objects

SENPUM Proprietary Information - Do Not Disclose

Support small workpiece inspection

Small dimension 4. Small spot

“~11mm

\ Minimum spot size
d2mm
Detection distance 5~100mm

Unaffected by the color of objects

Same distance St Any color

e Easily identifies objects of any color
at the same distance with
superior performance.

SENPUM
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Photoelectric Sensors-Classification

SENPUM Proprietary Information - Do Not Disclose

Type Detection Methods Specificities Type Detection Methods Specificities
Detection occurs when the target crosses the optical axis between Detection occurs when the beam spot, emitted to the target,
Target the photoelectric sensor's transmitter and receiver. Target is reflected by the target and received.
Thrubeam ,774 * Long-detecting distance Focused beam ||_ fi———— * Minute objects detectable
e * Stable detecting position reflective S o]l | * Target markings detectable
Transmitter Receiver * Opaque objects detectable regardless of shape, color or material Transmitter/receiver * Detection possible through narrow openings between machines
* Powerful beam * Visible beam spot
Detection occurs when the target crosses the optical axis between N -
Detects the target at a specific distance according to the angle of
sensor head and reflector. Transmitter/receiver Target .
Target the reflected light beam.
. = . * Reflector allows installation in a limited space ) . X .
Retro reflective R D « Simple: wiring Fixed distance * Unaffected bY highly refle_ctlve Fargets or backgrounds
i X * Longer detecting distance than the diffuse-reflective sensor type * Stable detection of ma_terlals V\flth varyilng reflectance and color
Transmitter/receiver Reflector « Easily-adjustable optical axis . Higf.\Iy accurate detection of minute objects
* Opaque objects detectable regardless of shape, color, or material * Visible beam spot
Detection occurs when the light beam, emitted to the target, is consor iFoctor A spot of light is shone onto the test object, and the difference between
Target reflected by the target and received. a transparent object is detected by the difference between specular and
1 time
: s s : . N diffuse reflections.
o H = * Space-saving (requires installation of sensor unit only) Transparent p
Diffuse reflective . pacersaving Treaulres Instalation o = : ‘ A .
o e — ——| jus' T-T\EH of optical ax!s not requirex detection type . * High quality LED light source.
Transmitter/receiver 5 Reflectlhve tran-spalrent °bJ‘?Cts detectable Eiiine) * Not affected by the shape of the detected object
* Color differentiation possible * Even deformable objects can be detected easily.
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Photoelectric Sensors-Principle

M Outline

SENPUM Proprietary Information - Do Not Disclose

A photoelectric sensor emits a light beam (visible or infrared) from its light—emitting element.A reflective—type photoelectric sensor is used to detect the light beam

reflected from the target.A thrubeam type sensor is used to measure the change in light quantity caused by the target crossing the optical axis.

M Principle and major types

A beam of light is emitted from the light emitting element and is received by the light receiving element.

Reflective model

Thrubeam model

Retroreflective model

Both the light emitting and light receiving elements are contained in a
single housing. The sensor receives the light reflected from the target.

The transmitter and receiver are separated. When the target is between
the transmitter and receiver, the light is interrupted.

Both the light emitting and light receiving elements are contained in same
housing. The light from the emitting element hits the reflector and returns
to the light receiving element. When a target is present, the light is interrupted.

Transmitter/Receiver Light

emitting element Target

.l - s %
o B Reflected light
Transmitter

Transmitter Target

£ —— %

o
Signal light % Signal light

Transmitter

Transmitter/Receiver Light
emitting element Target

Transmitter Signal light

isinterrupted.

isinterrupted.

Receiver

Light receivingelement

Reflector

SENPUM
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Intelligent White Color Sensors

Detection of appearance (color) differences, self-contained full-spectrum sensor
"white light spot "

Detecting ultra-reflective workpieces

Stable detection of ultra-reflective workpieces,
various shapes and sizes can be detected.

Adjustable beam spot, support small workpiece
Adjust the desired small spot size by rotating the knob,
supports small workpiece inspection.

& e =N N

% ®2mm beam spot ©7mm beam spot !

Unaffected by changes in state or distance

~ -~
-~ ~
S || Do
T ¥
Unaffected by filt Unaffected by changes in distance

SENPUM Proprietary Information - Do Not Disclose

Stable detection
even at a distance

With a high brightness "white light spot”.

Stable detection even at long distances.

Detection range

30-500mm

SENPUM | 18



Color Sensors-Classification
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Adjustable white light
LA2-W Series

detection even at a distance;
Adjustable beam spot, support
small workpiece;

Detecting ultra-reflective
workpieces.

2 output
LA-W Series

Stable detection of differences
in appearance (color);
Unaffected by changes in
state or distance

Small beam spot
PC-W Series

HD digital display, easy to operate;
Metal shell, impact resistance.

MINI type
PC-N Series

Detection range:
30-2000 mm
Button-operated,
ultra-compact design.
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LED white light source
LA-F10 Series

High color discrimination can be
achievedcapability; one-button
setting, operationoperation at the
touch of a button.

Multifunctional Color Sensor
LA3-W Series

Supports multiple network
communication protocols;
Mulitiple sets of color output .
signals and numerical data uL
storage;Master-slave cascading;

simple wiring; convenient communication.

SENPUM
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COIO" Sensors_P ri nci ple SENPUM Proprietary Information - Do Not Disclose

M Outline

A color sensor is a type of "photoelectric sensor" which emits light from a transmitter, and then detects the light reflected back from the detection object with a receiver.
A color sensor can detect the received light intensity for red, blue and green respectively, making it possible to determine the color of the target object.

M Principle and major types

There are two types of color sensors. One illuminates the object with broad wavelength light and differentiates the three types of colors in the receiver. The other type illuminates

the object with the three types of light (red, blue, and green) independently.In both scenarios, the received light intensity of red, blue and green are detected, and the ratio of light
received is calculated.

If light containing the red, blue, and green wavelengths is shown on a red object, only red light will be reflected. The ratio of the red, green, and blue reflections vary according to the color of the object.

* The white circle in the diagram represents a white light source.

Reflected light

Object color
Red Green Blue
Red °
R Yellow o °
\ / i .
8

/ Blue .
White ° L]

Black

For a white object, all three colors of red, blue, and green are reflected. By calculating the ratio of the intensity of the red, green, and blue light received, it is possible to distinguish

. . . . N differences in the color or appearance of the object.
* The white circle in the diagram represents a white light source.

/

N\
O
i
]

‘%@ 2 o

.

Differences can be detected
Left: Received light ratio 1:1:1
Right: Received light ratio 4:4:1
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Cmos Laser Sensors
True black and white isometric, completely unaffected by color

Black and white

High power . Rugged metal e
Detect precisely il Supportable L-C.D:;Functian Structures body eqmdlstant
SECIS G C IR Uira small section of reassurance ) Whether the object is black, white or any other color,
IPET raling the actual detection distance is unaffected.

equidistant

difference 0.5mm

Stable detection in complex environments

ﬂ?}ﬂiﬂﬁ
1
Slight step height

Small step height can be detected even if the
target is the same or similar to the background color.

SENPUM_ S=mr G 5 SENPUM  SENPUN
Wm

[ENPUM SENELIM Ev i W SENPUM  SEWPU

RN SRR S s "im SENPUM
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Laser Sensors-Classification
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CMOS

LA2-ZB Series
Ultra-small blind spot of
25mm or less.

True black and white
isometric.

Standard model
LA-ZB Series
The industry's smallest
0.5mm laser spot.

Small

LA-SH Series
Compact size, perfect for
tight spaces;Button settings
with ultra-high repeatability.

MINI

LA-X Series

Small size, great saving of
installation space; small spot,
stable detection.

Multi-purpose digital laser
LA-N Series 3
Detected through

small gaps; ,/! "
Enables long '
range detection.

LA-H Series

Detection range: 20—1000 mm \ |
600,000:1 dynamic range;

Reliable detection with |
strong anti-interference

capabilities.

Digital Laser Type *
\ | {

Precision-targeted
LA3-P Series

Detection range: 0.03-50 m
The detection range for through-
beam detection is up to 30 m,
and the detection range for
retro-reflective detection is up to 50 m.
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Small
LA3-S Series

Ultra-long detection
distance up to 10m.

c
=
=
¥
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3
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o
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24
£
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o
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Ultra long range digital display
LA-MR Series
Maximum detection distance
of up to 100m for
retro-reflective.

SENPUM
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Laser Sensors: "Received light"recognition type-Principle

M Outline

A laser sensor uses a “laser” to emit light in a straight line. Its visible beam spot makes alignment and positioning very easy. Since the light beam is focused,
the sensor can be installed without worries about stray light.

M Principle and major types

A light beam is emitted from the light emitting element (laser) in the transmitter and is received with the light receiving element in the receiver.

Transmitter/Receiver Light
emitting element

1 5 — — &
Reflective model .l Ny

Target

Reflected light
Light receivingelement

Transmitter Target Receiver
a % o
Thrubeam model : Sighallight ) signal light 9
Light emittingelement isinterrupted. Light receivingelement
Transmitter/Receiver Light Reflector
emitting element Target

_ 5 : : —
Retroreflective model " ------------ %‘ ___________ )

Light receivingelement Signal light
isinterrupted.
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High Performance Inductive Proximity Sensors

Extremely resistant to oil mist environments

IP67 protection class, in the humid, dusty and complex environment, can still be stable and accurate detection.

SENPUM | 24




Inductive Proximity Sensors-Classification
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High performance
DH/DH2 Series | M
I

The lengths are divided into
ultra-short, short, and

standard types to meet a
variety of occasions. it €

Square ultra compact
DT2-Q Series
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The thinnest model is
only 8mm thick. //

Corrosion-resistant type
DP-T Series

Stable detection in extreme

environments from -40°C Y W
0 200°C. y &

High and low temperature resistant
DP-W Series

Stable detection in extreme
environments from -40°C
to 200°C. e
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Inductive Proximity Sensors-Principle

M Outline

A inductive proximity sensor can detect metal targets approaching the sensor, without physical contact with the target. Inductive Proximity Sensors are roughly
classified into the following three types according to the operating principle: the high—frequency oscillation type using electromagnetic induction, the magnetic
type using a magnet, and the capacitance type using the change in capacitance.

M Principle and major types

High-frequency

A high-frequency magnetic field is generated by coil L in the oscillation circuit. When a target magnetc field

approaches the magnetic field, an induction current (eddy current) flows in the target due to ,,"
G | electromagnetic induction. As the target approaches the sensor, the induction current flow increases, ;2 :' ‘:
ezl slagkisl which causes the load on the oscillation circuit to increase. Then, oscillation attenuates or stops. _ \\ P
. . . . . . . . . ® ~ < | =
The sensor detef:ts thls change in the oscillation status with the amplitude detecting circuit, and z FtarRalSiaul ;
outputs a detection signal. = Bk
5 I |
s ] I L
Z ‘\ Sensing coﬂ,’l

[Metal object absent] [Metal object present]

The nonferrous—metal type is included in the high—frequency oscillation type. The nonferrous—metal Magnetic objects and non—-magnetic objects Remember that magnetic objects
type incorporates an oscillation circuit in which energy loss caused by the induction current flowing in are easily attracted by a magnet, whereas non—-magnetic objects are not.
the target affects the change of the oscillation frequency. When a nonferrous—metal target such as

. . g’ . Magnetism Strong < —————— Weak

Nonferrousmetal type aluminum or copper approaches the sensor, the oscillation frequency increases. On the other hand,
i Mati Detecting di f I

when a ferrous—metal target such as iron approaches the sensor, the oscillation frequency decreases. Etec“"gurg:gﬁo‘jje?e“”a (R T— Short

When the oscillation frequency becomes higher than the reference frequency, the sensor outputs e

a detection signal geteetionmooe! shert o

Typical metal Iron/SUS440 SUS304 * Aluminum/brass/copper

W W * SUS304 has an intermediate property.

[Aluminum object absent] [Aluminum object present] S EN PUM 2 6
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Contact Displacement Sensors

Long Life

Detecting durability: 210 million times

MT/MT2
Sensor head

Spring

P I
S oy

Ball bearings

“ Toth rubber Use of ball bearings E
Longer life i

s i [
4= Gonfact I =

Cascade mountable

Significantly reduces maintenance costs and replacement man-hours.
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Contact Displacement Sensors-Classification

Digital display High-precision type

.. . EthercAT~ . ..
Digital display RS-232C /RS 485 High-precision type
MT1 Series attas MT2 Series
In addition to high accuracy, Protection class IP67;
it overcomes the problems of Accurate measurement

conventional contact sensors | 4 even in oil and water
such as "tracking error” and " . ‘o : splash environments.
inability to detect absolute

position". d

SENPUM | 28



Contact Displacement Sensors-Principle 1

M Outline

As the name indicates, this is a sensor measuring the

position of a target by directly contacting it. When the
height of the spindle changes as shown in the figure

Spindle —b!
=1

on the right, the sensor internally calculates the amount

Contac —p |1

of displacement. Contact Positioning Sensors are mainly

used for detecting the height, thickness, or warpage of
the target.

[Air push type measuring by extending a spindle]

Since measurement is possible with the sensor head being fixed,

no mechanism is required to move the sensor head. This saves installation
space and greatly reduces man-hours during installation.

Standard model MT2Air push type

No jigs

X required
Since the sensor canbe

fixed at the sameposition,
nocomplicated jig isrequired.
) . There isalso no errors due
Linear guide

tothe influence of a jigon

accuracy. | ; §
22 el

Slotted jig

Stopper
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M Principle and major types

» “Scale” method = Method using an internal scale (ruler).

* “Scale Shot System”
= Method in which a CMOS sensor records a unique pattern on an absolute value glass scale.

O Since the signal level changes according to the position of the spindle, the “absolute position”
Advantage . . .
can be grasped. (No need for zero point adjustment, no tracking error)

[J Scale method
O High accuracy (The accuracy basically depends on the resolution of the scale markings.)
Advantage O No need to consider the linearity because the scale markings are consistent along the entire scale.
O The temperature characteristics are good because the scale markings do not change with varying temperature.

[ Scale Shot System (SENPUM original principle)

Like typical scale method sensors, SENPUM’ s MT1 Series includes a transmitter,
areceiver, and a scale within the unit. However, its slits are not simple ones used by
typical scale method sensors. The scale of the MT1 Series uses slits with complex
and unique patterns. The sensor can read this pattern to identify the spindle position.

(1) When the spindle moves, the absolute value scale moves accordingly.
(2) The CMOS sensor reads the complex pattern in the scale at high speed.

(3) The spindle position information is sent to the amplifier.
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Contact Displacement Sensors-Principle 2

Scale Shot System M Features

high-speed scale shot system using a CMOS sensor that absorbs light passing through The following table shows typical characteristics that vary depending on the detection system.

anabsolute value glass scale, which displays different patterns depending on the position.
[Sensor type comparison based on the detection method]

Advantages of the conventional scale . . )
(puise:courifymthiod LED parall light —— Item Measuring surface Optical Ultrasonic Laser focus Contact
High accuracy along the entire measuring range Quarts: glass seai i
Good temperature characteristics Detectable target Metal Almost all materials Almost all materials Almost all materials Solid
+ Measuring distance Short Normal Large Short Short
Advantages of the conventional
differential tran§former method Accuracy High High Low High High
No tracking errors
Absolute position detection
P Response speed Fast Fast Slow Normal Slow
Dust, water, oil, etc. Unaffected Normal Normal Normal Unaffected
Measuring surface Normal Small Large Small Small

O Absolute position detection
i O Since the sensor detects position information, it does not require zero point adjustment and not produce tracking errors.
vantage
s O The scale method ensures high accuracy in the entire measuring range.

O Good temperature characteristics
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CMOS Type Laser Displacement Sensors

20mm ©» 1m '||J.m

Wide range of applications Repeat precision

Measurement principle
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Laser Displacement Sensors-Classification

Long distance l"‘ 'r ﬂ High precision ﬁ@
LM2-Q Series \J LM2-H Series

Detection distance up to 2m, Detection distance up to 450mm,
supporting various applications. supporting various applications.

paulejuoo-§|as

CMOS type e s High precision MIN| type wemas
P P

LM Series LS Series v

Can support Can support Ni‘ﬁ s
20~1000mm P 4~600mm m%;’ﬂ Wi"';
detection distance. detection distance. uil . 4
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Laser Displacement Sensors: "Position"recognition type-Classification

M Outline

This type of sensor detects the position of a target. This is achieved by using a triangulation system or a time measurement system.

M Principle and major types

Triangulation system

The change in the distance to the target affects the position of the light
concentrated on the CMOS detecting element. This information is used
for detecting the target position.

’ Example of a reflective model CMos sensor

[ Longer distance ]

Lm

[ Shorter distance ]
L)

[ At reference distance ]
Light receiving element
Semiconductor

0
laser

Transmitter lens| <>

=

Receiverlens

The laser emits a laser beam to the target as shown above. The light reflected off the target is concentrated by the receiver lens and forms an image on the light receiving element.

When the distance changes, the concentrated light reflects at a different angle and the position of the image changes accordingly.

Time measurement system

The distance is measured based on the time in which the emitted laser
beam returns to the sensor after hitting the target. The detection is
unaffected by the surface condition of the target.

In the figure to the right, the sensor detects the time (T) that is the time

until the reflected laser beam is received to calculate the distance (Y).

The calculation formula is:

2Y (go—and-return distance) = C (light speed) x T (time before the reflected light is

Example of a reflective model Time of Flight (TOF) sensor

[ At reference distance ] f i @

Distance to the target: Y

Laser pulse emission sessssesfesdesacsetsssassatsstasiatcstassasanne

ReeRGHIiGHE EeEsERa ke b R R N R _‘/\. .....
1

Time before the reflected light is received: T

received)
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Ultrasonic Sensors

@ i (High) Judgment output

@ Go (Good) Judgment Output

@ Low (low) judgment output

Direct connection to PC/PLC, position data at a glance

SENPUM Proprietary Information - Do Not Disclose

I HI/GO/LOW three groups of switching control outputs

Digital display controller, power on instantly output accurate data
OLED high—definition digital display, instant output of accurate data at power—on

I Maximum resolution & 1mm

Maximum detection distance up to 6m

* 1% of full scale

Maximum accuracy up to

SENPUM
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Ultrasonic Sensors-Classification

SENPUM

Type Appearances Specificities
TU-N Series
* Realization of ultra-stable detection of transparent and semi-transparent objects
high precision * Suitable for detecting liquid level, material level, distance, etc.
* High protection class IPE67, can be used in humid environments anti-fog and dustproof
TU-H Series

Digital display
high-precision type

Iy

* For detecting liquid level, material level, distance, etc.
* HI/GO/LOW three groups of switching control outputs

* Digital display controller, power on instantly output accurate data

Proprietary Information - Do Not Disclose

SENPUM
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Ultrasonic Sensors-Principle

M Outline and detection principle

As the name indicates, ultrasonic sensors measure distance by using ultrasonic waves.The sensor head emits an ultrasonic wave and receives the wave
reflected back from the target. Ultrasonic Sensors measure the distance to the target by measuring the time between the emission and reception.

Distance: L

< > —

An optical sensor has a transmitter and receiver, whereas an ultrasonic sensor uses a single ultrasonic element for both emission and reception.
In a reflective model ultrasonic sensor, a single oscillator emits and receives ultrasonic waves alternately. This enables miniaturization of the sensor head.

[ Distance calculation )

The distance can be calculated with the following formula:
DistanceL=1/2 x T x C
where L is the distance, T is the time between the emission and reception, and C is the sonic speed. (The value is multiplied by 1/2 because T is the time for go—and-return distance.)
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| Area / Safety Light Curtain / Laser Scanner-Principle

» |deal for obstacle avoidance and * New algorithms, dust-free. ~ « Ensuring productivity.
navigation in mobile robots.




[] Area | Safety Light Curtain
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Thin anti-interference type

SA-V Series

Strong resistance to
electromagnetic and light
interference, with a front
width of only 21.7mm.

Area Sensor

SA2-V Series

Visual indicator light, 25.5mm
front width. Compact, no
detection blind spots, easy to
install and identify, high
anti-interference.

Class 4 safety light curtain
SL-R Series

Good universal standard size,

sturdy and durable with

dual-signal output, ensuring
accurate detection.

Measurement light curtain
SA-T Series

Can read the light transmission
and shading status of each
beam according to on-site
requirements, flexibly process
data, and support multiple
interface outputs.

Measuring Grating

SA2-T Series

Reads each beam's
light-blocking status en
demand, with flexible data
processing and multi-interface
output.

[] Laser Scanner

adA1 A19jes

I
Q
7
(/2]
°
@
@
Q

safety type

SC-S Series
Safe laser detection;
Easy zone setup.

High-speed
SC-V Series

High speed detection;
Stain resistanto

SENPUM Proprietary Information - Do Not Disclose

Area / Safety Light Curtain / Laser Scanner-Classification

SENPUM

38



SENPUM Proprietary Information - Do Not Disclose

Area | Safety Light Curtain / Laser Scanner-Principle

M Outline
[] Area Sensors [J wire synchronization
A sensor that uses infrared scanning detection technology to detect objects It is synchronized by a communication line between the transmitter and receiver.
passing through an infrared area barrier formed by the infrared light emitted When one of the parties activates the transmitter or receiver, it sends a synchronization
by a transmitter and irradiated by a receiver to control the stopping of equipment signal to the communication line, and the other party activates the receiver or transmitter

OF 1 [reusFiL BrEBFE0LIS Starting &1 SeH s based on this signal to achieve the same pace between the transmitter and receiver.

[ Safety Light Curtain M Light Synchronization System Features
It adopts unique synchronized scanning technology with dual outputs and

<when using optical synchronization system>

perfect self—test function; it is suitable for occasions with high equipment 7] Easy assembly of cables.
protection level. | z 2 Reduces the risk of wire breakage.

D | swar Searmer ! :.: joonzch panet 3 Wiring can be done avoiding power sources (noise sources).

o ] ~ 4 Reduced operational testing time.
Safety laser scanners utilize TOF (Time of Flight) technology. This means that ‘ ?W i E 5| Switching of optical communication codes to prevent mutual interference.
the scanner calculates the position based on the time it takes for the laser to N
reflect off the object and return to the unit.
M synchronization system M Line Synchronization System Features

[] optical synchronization <Whe 0o e top> SAneRTHITgICIerits 100r>
Refers to the grating receiving and transmitting does not need to have any . v ’ — el
communication line connection, the transmitter sends out infrared light in i ‘; °°°°° = ; | I .
accordance with a prescribed kind of law, the receiver relies on receiving I ||
the light signal, comparing with the transmitter to transmit the signal, if it is ‘ \
the same, that is, at this time, the light curtain is not blocked, and outputs t
he through light signal. 1 Reliable signal transmission, not susceptible to external interference.

2 Short distance synchronized transmission with high reliability.
3 Higher installation and maintenance costs due to cable transmission.
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Logistics Industry Barcode Solution

An innovative work that realises a truly large field of view and depth of field!

>
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Barcode Scanners-Classification

Type Appearances Specificities

XR-1000 Series

* Smallest resolution 0.12mmm
* Up to 100 codes/s

Standard type

XR-1500 Series

= Support auto-focus, auto parmeter setting

Intelligent type

= Support rich communication protocols
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Barcode Scanners-Principle

M Principle and major types

Figure fixed barcode reader is a device used to automatically identify barcode or two—dimensional code, the principle usually involves optical, image processing
and data parsing and other technologies. The following is the basic principle:

& Optical Scanning: Stationary barcode readers typically contain a light source and an optical sensor. The light source emits a beam of light onto the barcode,
the barcode reflects the beam, and the optical sensor captures the reflected light. This creates a scanning process. By scanning the black and white stripes or
modules on the barcode, the optical sensor is able to capture an image of the barcode.

& Image Processing: The acquired barcode image is processed by an image processing algorithm to extract the barcode's feature information. These features may
include the width of the stripes, the spacing, and so on. The purpose of image processing is to reduce the effect of ambient light, enhance the contrast of the barcode,
and reduce noise to improve recognition accuracy and speed.

® Decoding: Once the image information of the barcode is acquired, the next step is to decode the image. Decoding is the process of converting the barcode
image into digital or character information. Usually used decoding algorithms include decoding algorithms for 1D barcodes (e.g. Code 39, Code 128, etc.) and
decoding algorithms for 2D barcodes (e.g. QR Code, Data Matrix, etc.). The decoding algorithm will convert the barcode into a recognizable data format based
on its characteristic information.

M Specificities

Examples of readable materials

Readable Difficulty Barcode

Metal (casting surface) ~ Metal (grain) Metal (cylindrical) Black resin Brass Printed circuit board

Oil-proof Through the plastic film. Wrinkles Scratch Deformity
»'s r .

{ :
222 2265 95 5522333 333 X
T

555 2265 95 552233 3333
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Ultra-high Static Elimination Performance

No regular maintenance required

Ultra-compact Static Fan
SK3-A series | All-New,

Cleanse Discharge Needle

Auto Clean I Reminder of dirt

Wear and tear

Self-cleaning function
No need to replace electrode needles for a long time
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Static Eliminators-Classification
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Ultra-small type
SK3-A Series

Cylindrical discharge
needles, more advantag

-eous thantraditional
discharge needles.

High-frequency type
SK2-A Series

No need to clean and
replace electrode needles
Lonic balance within 0+10V.

Intelligent
SK-H Series

No need to connect a
high voltage generator
Real-time display of ion
balance status, visualization
of operating status.

High-Performance and Economical

SK-E Series

High-pressure alarm

and I/O functions; r—

Easy to install and
intuitive to operate.

Air-powered

SK2-V940 Series
High-flow air duct for 0 d

efficient static elimination;

Sturdy aluminum housing oo
ensures safety and A
prevents electric shocks.

Ultra-Small type
SK-Z300 Series
Removable discharge
needle for easy
maintenance; LED
indicates high voltage
shutdown.

Small type
SK-Z200 Series

lon balance: 0-10 'V,
with operation indicator
and high-voltage warning
light.

SENPUM Proprietary Information - Do Not Disclose
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High-frequency type
SK-L Series

Plastic gun shape fits 4 E

in the hand, lightweight,

only 150gEnergy saving,

low voltage, no corona \ &
discharge production. -1

Static fieldmeters
SK-T Series

Unique rotating sensor
head measures even in
confined spaces Detection
of the charged state of films,
resins, etc.

Static Tester
SK2 Series
Ultra-compact sensor head
for easy installation;

Large, easy-to-read
indicator lights.

SENPUM
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Static Eliminators-Principle 1

SENPUM Proprietary Information - Do Not Disclose

M Outline and Detection Principle

Static electricity eliminator is a device that removes static electricity by using ionized air as an object and moderating the charged state of the object.
[0 Corona discharge type electrostatic eliminator de—energizers

Corona discharge type eliminator is based on the corona discharge of electrons discharged from the electrode, which generates ions to neutralize the static electricity

of the charged object. This type of electrostatic eliminator has three major structures: “grounding” , “high voltage power supply” , and “discharge needle” . (Figure 1)
High Voltage Power Supplies

electrode needle

grounding

Figure 1

[0 The mechanics of de—energization are as follows

1. A high voltage power supply of 3kV or more is attached to the discharge needle to produce a corona discharge at the front end of the needle. 2.

2. The air around the discharge needle is electrically decomposed by the corona discharge, and ions are generated. At this time, a + voltage is added to generate positive
ions (Fig. 2), and a — voltage is added to generate negative ions (Fig. 3).
3. By applying the ions to the electrically charged object, the static electricity is neutralized for the purpose of de—charging.

< High Voltage Plus

< The high voltage of the <-added>

Generation of positive ions

negative ion generation
® e ©0
00 0@
= ® =
electrode needle -

electrode needle(D
Figure 2

Figure 3
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Static Eliminators-Principle 2

M Type

D
J

Corona discharge type is divided into three types according to the shape (1
Different types are made by maximizing the advantages of AC and DC methods.

O Electric fan type (DC method)

Comes with its own electric fan to provide ionized air.
Can be set up for use during on—board operations. Features simple setup and operation.

O Bar type (pulsed AC method)

The bar lengths are suitable for a variety of uses and are best suited for wide range de—energizing.

[ Blower type (AC method)

Precise de—energization is possible with the nozzle. The air pressure supplied by the nozzle is so
high that it can “blow away” dust as well as “remove electricity” .
It is possible to  “blow away” dustand “remove electricity” at the same time.

SENPUM Proprietary Information - Do Not Disclose

electric fan type, @ strip type, (3 blower type, @ hand-held gun type, &) measurement type.

O hand-held gun type

Light weight, energy saving, low voltage.
One-piece structure (built—in solenoid valve, controller)

[0 measurement type

Detects the state of films, resins, etc. with points.

SENPUM
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High-temperature version for temperatures up to 1600°C. ,
5ms high-speed response

1. Significantly reduces the thickness of the far-infrared resonance film.

2. Extremely efficient positioning of thermocouples for rapid and accurate detection of absorbed heat.

Far Infrared
Resonance Film
Thermocouples

5 m S response time

Laser indicator

Two laser pointers clearly indicate the detection range and simplify sensor installation.

Forge Glass Forming Bonding (hot melt)
200 ~ 1600°C 450 ~ 1200°C 50 ~ 150°C
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Infrared temperature sensors-Classification
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Multi-purpose type

Superb, standard type are
available to meet different
need Up to 5ms response
time for really fast
temperaturemeasurement.
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Digital standard type

Measured temperature
range: 0~500°C6-digital
LCD digital display,
clearly visible.

SENPUM
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Infrared temperature sensors-Principle

M Outline

Temperature is an indicator that shows the state of a substance such as hot and cold. Temperature is expressed in units such as Kelvin (K), Celsius (° C), and Fahrenheit (° F).
This section explains the mechanism where heat, which is closely related to temperature, is generated and the units of measurement.

M Difference between temperature and heat

(1) The movement of
hot molecules is

(2) The temperature

First, let’ s figure out what temperature and heat are. becomes equal on

All substances (molecules) have energy generated by vibration or other factors. transmiét:jg::he cold side. both sides.

“Heat” is a form of energy.Then, what is the difference between “temperature” passed firough \o\o o e
and “heat” ? “Temperature” is a scale to measure “heat” within a substance o HX(O\'/ . | T
—namely, a quantification of the state of the heat energy.Because heat energy moves % e <0 O\f
between substances having different temperatures, a hot substance and a cold o €0 i O\
substance come to the same temperature after being kept in contact with each other. >

0°C 100°C 50°C 50°C
(32°F) (212°F) (122°F )  (122°F)

M Units of temperature

There are various units of temperature, including degrees Celsius (° C), degrees Fahrenheit (°F), and Kelvin (K, absolute temperature, which is mainly used in
thermodynamics). These three units of temperature are compared as follows.

Kelvin Degrees Celsius Degrees Fahrenheit
Absolute zero OK -273.15C -459.67°F
Ice melts o 0
(in standard state) 2r 3k 0c 2F
Water boils 5 R
(in standard state) | 373.15k 100C 212°F

SENPUM
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Flow Sensors-Principle

M Outline

The clamp-on flow sensor is easily installed, without any pipe modification, by simply clamping to the outside of a pipe, tube or hose. This series provides stable flow rate
measurement regardless of the pipe or liquid. In addition to metal and hard plastic piping, hoses (including high—pressure hoses) can also be supported. This product can
not only measure the flow rates of various liquids such as water, DI water, oil, chemicals, and coolants but can also tolerate bubbles, high temperatures, and highly viscous
liquids. Connecting a concentration sensor and temperature sensor allows for the centralized management of multiple parameters, helping improve product quality, and
decrease costs.

Clamp-on Flow Sensor

BBl Easy to install for any user.
n Compatible with countless flow setups.

n Innovative clamp-on design prevents these common issues.

WISHIOF U Detectable fluids
Flow Without R ——

Modifying a Pipe

Compatible pipe materials

pe— DONIRSNEN ~ COPPER “pvC )THERS
e— _. |
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Flow Sensors-Classification

Ultra-small type Standard type

Adopting external clamping
measurement method,
screw fixing, easy to operate.

Making measurement

simple; Easy installation
without professional training.
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Select by Application 1

Color and Product
(d( Type Inspection — P | tion — ; Quantity | ti —
i i resence Inspection : uantity Inspection ]
e ifference
Checking)

‘ ] , = Positioning/Alignm Appearance
3D Inspection — — ] —
W ent = Inspection

g Dimension -~ Vision-Guided ldentification
’ . — ' _ —3 _ —
2 Measurement Robaotics Inspection
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Select by Application 2

Thickness / Width Height / Step Height Outer / Inner Diameter Stroke and Positioning

< .

i? Iii ‘0 Il L

Runout / Vibration Deflection and Decentering Shape/ Profile 3D Inspection

- 1 4
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Thickness / Width .%

Depending on the measurement conditions, either single sensor or two sensor solutions are possible.
Features such as simplified wiring or internal calculation functions make this easy no matter what.

Single/double blank material sheet detection

- The extensive lineup covers ranges from 20 mm (0.79") to 1000 m (39.37°),

! allowing for measurement that is unaffected by color and glossiness.
|
|

< >

AVODBPOSURE b
LASER RADIATION I8

- \

Measurement range: 20 to 1000 mm (0.79" to 39.37")

CMOS Multi-Function Analog Laser Sensor
LM series
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Height i

Height is measured by detecting the position of a product’s top surface. For products with fixed reference
planes, measurements can also be performed using two sensors, with the height calculated as the difference
between the values of the sensors.

Indentation or Protrusion height measurement

Provides 1 um (0.00004") precision and IP67 environmental resistance.
6 sensor lineup caters to any equipment and installation.

* ‘ “F---

<4‘+—>

!

I

e
C

Measurement range: 12 to 32 mm (0.47 to 1.25")

High-Accuracy Digital Contact Sensor
MT1 series
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Step Height gj

The sensors here measure height differences by measuring two points on the surface of the target and
calculating the difference between the locations to measure and the reference plane.

Height difference measurement

Provides 1 um (0.00004") precision and IP67G environmental resistance.
5 sensor lineup caters to any equipment and installation.

< <

A \

Measurement range: 20 to 1000 mm (0.79" to 39.37")

CMOS Multi-Function Analog Laser Sensor
LM series
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: Outer Diameter &0

The outer diameter of cylindrical products can be measured with a single axis. It is also possible to rotate
the product and to calculate the circularity by using sensors on two or more axes.

Shaft outer diameter measurement

Provides 1 um (0.00004") precision and IP67 environmental resistance.
6 sensor lineup caters to any equipment and installation.
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‘
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Measurement range: 12 to 32 mm (0.47 to 1.25")

High-Accuracy Digital Contact Sensor
MT1 series
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Inner Diameter &

The available selections for inner diameter measurement vary depending on the environment in which to .
measure and the size of the diameter. Sometimes these measurements can be performed with one sensor,
and sometimes calculations with two sensors are necessary.

Gear inner diameter measurement

Provides 1 um (0.00004") precision and IP67 environmental resistance.
6 sensor lineup caters to any equipment and installation.

]

* e =l R

4>

Measurement range: 12 to 32 mm (0.47 to 1.25")

High-Accuracy Digital Contact Sensor
MT1 series

SENPUM | 59



Stroke and Positioning 1~

Stroke observation allows for predictive detection of equipment defects.
Checking that the positions of the product and equipment are correct during each cycle leads to a lower defect rate.

Traverser stroke inspection

Provides 1 ym (0.00004") precision and IP67G environmental resistance.
5 sensor lineup caters to any equipment and installation.

< >

A \

Measurement range: 20 to 1000 mm (0.79" to 39.37")

CMOS Multi-Function Analog Laser Sensor
LM series
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Assembly Inspection

The LA2-W Series can detect any difference in appearance (including color) and is in a durable metal housing.
It has one touch calibration and can store up to 16 colors with an optional controller. This series has a range
of up to 500mm (19.69") and offers hard wired and M12 connector cable options.

Confirmation of component assembly
“White spot” for stable detection of differences in appearance (color)

eeeeee

Measuring range: 30 to 500 mm (1.1 to 19")

White Light Color Sensor
LA2-W series
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Area types

The use of a laser as a light source for inspection, with a small and visible spot, allows for long-distance
inspection and is suitable for a wide range of inspection situations.

PCB misalignment detection

Long Range & Visible Beam Spot Precision Detection and Easy to Operate

Measuring range: 2 to 6 m (78 to 236")

Multi-Purpose Digital Laser Sensor
LA-N series
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color change

Without interrupting on-site operations, stable reading can be realized with just this one device;

intelligent response to changes in barcode status, equipped with Al, ultra-compact x ultra-high-
performance barcode readers are born.

Leadframe code color change due to heat treatment
No interruption of field operations Stable reading with just this one device

liy ..
A gy

L

Measuring range: 50 to 600 mm

Intelligent Barcode Reader
XR-1500 series
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Color change

Since contact and friction occurs at various locations, a large amount of charge is generated. Charged
and unruly rolls occur, and when the ordering party rolls out the device, it leads to tangling, and complaints
occur. By using a static electricity eliminator, it is possible to prevent unruly rolis.

Prevents the copper wire from winding around
Maintains superb static elimination performance for a long time

Ultra-compact Static Fan
SK3-A series
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Color change

The LA2-W Series can detect any difference in appearance (including color) and is in a durable metal housing.
It has one touch calibration and can store up to 16 colors with an optional controller. This series has a range
of up to 500mm (19.69") and offers hard wired and M12 connector cable options.

Detecting Fan Blade Color
s U 'r A 3 “White spot” for stable detection of differences in appearance (color)
\i ) = — |

Measuring range: 30 to 500 mm (1.1 to 19")

White Light Color Sensor
LA2-W series
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Select by Industry

Semiconductor

Medical Electronics Fiber / Cable
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Automotive

The equipped background suppression function provides stable detection of components only in the specified
operating range, eliminating false detection.

Presence/absence confirmation on instrument panels

|
II
)
I
|
|

Maximum detecting distance: 600mm;response time: 0.5ms

Self-contained Miniature Photoelectric Sensor
PL-F series
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Automotive

It is not easily affected by color and can be inspected with repeatable accuracy of 1 um; the results can be
output without a PLC.

Detection of motor oscillation

Supports detection distances from 20~1000mm
for a variety of applications

Laser Displacement Sensors

LM series
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E-mobility

For inaccessible objects, the LM2-Q series can measure the breakage of the object at a distance

E-mobility body size measurement

Supports detection distances from 20~1000mm
for a variety of applications

Laser Displacement Sensors
LM2-Q series series

SENPUM
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E-mobility

LM series laser displacement sensors are not affected by changes in door posture, warping, or color, and the

automatic light volume adjustment function ensures stable detection.

Door flatness inspection

Supports detection distances from 20~1000mm
for a variety of applications
Laser Displacement Sensors

LM series series
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I Medical

When cleaning and inspection is required, it can be detected by the LED indicator and the abnormal discharge
of the discharge pin can be notified

Resinware static electricity

@ POWER HV. CC. ALARM ® [
HE B RN

High voltage stop alarm

Ultra-small static nozzles
SK-Z300 series
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I Medical

With a large field of view and large depth of field, it is easy to cope with package size and barcode

position variations.

Read the barcode of a test tube
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Support auto-focus, auto parameter setting

Intelligent type Barcode Scanners
XR-1500 series
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Semiconductor

The cylinder drives the laser sensor to determine the number of wafers.A small spot laser sensor is used
because the wafer detection surface is small.

Wafer Quantity Confirmation

Stable resolution of object step height with high accuracy

CMOS laser sensor type laser sensors
LA2-ZB series
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| Semiconductor

The optical axis is easier to adjust, and it is possible to adjust the angle to avoid rounding off the light.
At the same time, the intensity of the received light is greater, enabling stable detection.

Chip height detection

Supports detection distances from 20~1000mm
for a variety of applications

Laser Displacement Sensors
LM series

SENPUM | 74



Semiconductor

Reads multiple components on a pallet at once, with a reading speed A of up to 100 codes/sec.

IC parts for high-speed dynamic reading
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Smallest resolution 0.12mmm; up to 100 codes/s

Standard type 1D / 2D Barcode Scanners
XR-1000 series
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| Electronics

The sensitivity is automatically adjusted according to the light intensity received by the sensor, which reduces
the effects of the angle and colorof the target, and results in stable operation.

Arrival confirmation of electronic PCBs

Maximum detecting distance: 600mm;response time: 0.5ms

Self-contained Miniature Photoelectric Sensor
PL-F series
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Electronics

The sensitivity is automatically adjusted according to the light intensity received by the sensor, which reduces
the effects of the angle and colorof the target, and results in stable operation.

Detecting improper seating of IC chips

Maximum detecting distance: 600mm;response time: 0.5ms

Self-contained Miniature Photoelectric Sensor
PL-F series
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. Steel

With switching output, the upper and lower limit positions are easier to set. Sense head amplifier integrated,
ultra-small size, simple and easy to install.

Sheet metal tracking

Ultra-high precision, accurate and stable detection for multiple occasions

Long distance high-precision type laser displacement sensors
LM2-Q series
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Steel

Rich 10 interface, access to multiple inputs and signal outputs, support for RS232 serial transmission protocol,
Ethernet (TCP / IP).

Production process traceability
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1 million pixel processor for minimum resolution of 0.12mm

Standard type 1D / 2D Barcode Scanners
XR-1000 series
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