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Near-infrared imaging with InGaAs cameras

InGaAs cameras are highly sensitive to the near-infrared region and are widely used in various fields, including

internal inspection of silicon wafers and semiconductor devices, laser beam alignment, and solar cell evaluation.

Our InGaAs cameras offer high sensitivity in the near-infrared wavelength range of 950 nm to 1700 nm.

Both area sensors and line sensors are available, allowing flexible selection based on application needs.

APPLICATION

Foreign object detection

Stones mixed with coffee beans are hard to distinguish in visible images due .—q‘ : e m %
to similar size and color, but are easily identified in near-infrared images. &/ [ ] a
C B Il 0%

Sample: Coffee beans @

Foreign object: Stone q. . .
Wavelength: 1200 nm “ = d & q‘
lllumination: Reflection .. .‘ a

Camera: InGaAs Line Scan Camera C15333-10E [} [
a ® t. ] r b. ' @ '.
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Solar cell EL inspection

By observing electroluminescence (EL) images generated by applying
current to solar cells, defects can be detected.

Sample: Solar cell
Camera: InGaAs Camera C12741-03

Visible image SWIR image

Internal inspection of semiconductor wafers

Internal patterns of silicon wafers can be observed using near-infrared light.

Sample: Silicon wafer

Wavelength: 1100 nm

lllumination: Transmission

Camera: InGaAs Line Scan Camera C15333-10E

Visible image SWIR image

Imaging methods: Reflection and transmission

Near-infrared imaging with InGaAs cameras can e Reflected light ® Transmitted light
be performed using two methods: reflection and RIS —
transmission.
By selecting the appropriate method based on
the characteristics of the target and the - .
observation purpose, a wide range of imaging
needs—from surface conditions to internal ?
ject

Camera

structures—can be effectively addressed.

A p p li cat i on https://www.hamamatsu.com/all/en/product/cameras/ingaas-cameras/imaging-examples.html

Laser beam profiling

Near-infrared laser spread and intensity can be observed using an optical

magnification system.

Sample: Laser source
Wavelength: 1300 nm
Camera: InGaAs Camera C14041-10U

SWIR image

Moisture distribution observation

Near-infrared light enables visualization of moisture distribution that is
difficult to detect with visible light.
Sample: Barley @ £ "™
Wavelength: 1450 nm
lllumination: Reflection o o -,
Camera: InGaAs Camera C12741-03
o w2
Moisture content
Visible image SWIR image

Small animal imaging

Enables deep tissue observation in laboratory animals using near-infrared
light.

Sample: Mouse

Wavelength: 1200 nm

lllumination: Reflection

Camera: InGaAs Camera C12741-11

SWIR image




SPECIFICATIONS

Product number C14041-10U-02 C12741-03-02 C16741-40U C12741-11 C15333-10E04-02
Imaging device InGaAs sensor InGaAs sensor InGaAs sensor InGaAs sensor InGaAs line sensor
Sensitivity wavelength range —0— —0— —— (=70 °C) 00—
Effective number of pixels (HxV) 320 x 256 640 x 512 1280 x 1024 640 x 512 1024 x1
Pixel size ([HJumx[V]um) 20 x 20 20 x 20 5x5 20 x 20 125x 125
Effective area ([Himmx[V]mm) 6.4 x512 12.8 x 10.24 6.40 x 5.12 12.8 x 10.24 12.8 x 0.0125
Full well capacity (electrons) (Typ.) - - : - : 300 000 -
Cooling method Peltier cooling (Forced-air cooled) Peltier cooling (Forced-air cooled) Peltier cooling (Forced-air cooled / Natural-air cooled) Peltier cooling (Forced-air cooled / Water cooled) -

i +10 +10 +14.5 to +15.5 (Forced-air cooled)™' -60 -
Cooling Forced-air cooling (°C) (Ambient temperature: +25 °C) (Ambient temperature: +25 °C) +19.5 to +20.5 (Natural-air cooled)* (Ambient temperature: +25 °C) -
temperature -70

Water cooled (°C)

(Ambient temperature: +25 °C, Water temperature: +25 °C)

216.6 (Rolling shutter)

Internal mode: 40 kHz
Edge trigger: 20 kHz***

*3 %4

Frame rate (frame/s 59.774 71.53 (Full resolution 7.2
ame rate (frame/s) 214.3 (Global shutter) ( ) Sync readout: 40 kHz*?
Readout noise (electrons) rms Typ. - - - 500 -
Dark current (electrons/pixel/s) Typ. - - - 300 (Forced-air cooled) /130 (Water cooled) -
Sub-array - - v - -
Digital output (bit) 14 14 12,8 16 14
. 4.6 ms to1 s (Rolling shutter) 138.5 ms to 10 s (Rolling shutter)
Exposure time 16.7ms to1s 20.46 ps to 1's (13.09 ps steps) 21pustols
100 ps to1 s (Global shutter) 100 ps to 10 s (Rolling shutter)

Edge trigger v v v v v
E:;:Z:al Level trigger v v v v .
input mode Start trigger v v v v -

Sync readout - - - - v
Trigger enable function - - - - v
Trigger delay function (s) 0to 1 (10 us steps) 0to 1 (10 us steps) 0to 10 (10 ps steps) 0to 10 (10 us steps) -
Trigger input connect SMA SMA SMA SMA, Camera Link SMA, 12 pin

3ch programmable timing outputs
Trigger output - - - Trigger ready output -
Global exposure timing output
Trigger output connector - - - SMA -
Binning - - 2x2 2x2 [ 4x4 -
Interface USB 3.0*° USB 3.0*°, EIA USB3.1 Gen 1 Camera Link base configuration Gigabit Ethernet
Connector : USB 3.0 Micro-B USB 3.0 Micro-B USB Type-C Mini-Camera Link -
Image Background subtraction v v v - v
processing | Shading correction v v v - v
Other function - - - - Flip, Buried data
Lens mount C-mount C-mount C-mount C-mount C-mount
AC 100 V to AC 240 V
Power supply DC +12V DC +12V DC +12V DC 12V
50 Hz/60 Hz

Power consumption : Approx. 16 W Approx. 16 W Approx. 15 W Approx. 150 VA 6 W (max.)
Ambient operating temperature (°C) | 0 to +40*° 0 to +40*° 0 to +35™ 0 to +40 0 to +40
Ambient operating humidity (%) 30 to 80* 30 to 80" 30 to 80" 30 to 80" 30 to 80"
Ambient storage temperature (°C) -10 to +50 -10 to +50 -10 to +50 -10 to +50 -10 to +50
Ambient storage humidity (%) 90 max.* 90 max.*’ 90 max.*’ 90 max.*” 90 max.*

*1 Default is forced air cooled.

*2 To maintain the proper temperature of the enclosure, please take measures such as installing a heat dissipation mechanism.

*3 Line rate
*4 21 ps exposure time
*5 Equivalent to USB 3.1 Gen 1

*6 Recommended operating ambient temperature: +22 °C to +28 °C

*7 With no condensation

Depending on the exposure time or ambient temperature, brighter or darker pixels than the surrounding area or uneven patterns
may appear in the image. This comes from the characteristics of the InGaAs sensor and is not a defect or failure of the camera.

' Spectral response

e Quantum efficiency (Typ.)
C14041, C12741, C15333
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* This is a relative quantum efficiency calculated on the basis of the quantum
efficiency at 1150 nm.



SPECIFICATIONS

' System configurations

® C12741-03-02, C14041-10U-02

Camera controller
A17294-01

12PIN cable 5 m

C-mount Lens A3194-01

InGaAs camera

Microscope

....... [ e
C-mount Frame grabber board
TV camera with USB 3.0 A-MicroB 3 m Cable
adapter M9982-26

e C16741-40U

Camera controller
A17294-01

12PIN cable 5 m
A3194-01

C-mount Lens
L ]

InGaAs camera

Software

Microscope

....... [ e

C-mount Frame grabber board

TV camera with USB 3.0 A-C Cable 3 m

adapter M9982-41

° -
C12741-11 C-mount InGaAs camera AC adapter
Lens
Camera Link cable
SDR-SDR 4 m
Hose set A14038-04 g
% Frame grabber board
. . = = Camera Link
Circulating

(i M9982-29

water cooler

® C15333-10E04-02

Frame grabber board
with Ethernet cable (5 m)
InGaAs M9982-38

line scan camera

Ethernet cable

Software

SWIR light
source

12PIN cable 5 m
Lens A3194-01

(®

Camera controller
A17294-01

—

(o)

Conveyor belt

[ Standard "1 Option

' Dimensional outlines

® C12741-03-02, C14041-10U-02 (Approx. 0.5 kg)

® C12741-11 (Approx. 3.4 kg)
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Options
C14041 C12741 C12741 C16741 C15333
Product number 3 Product name -10U-02 03-02 1 40U | -10E04-02
A17294-01 Camera controller v v - v ! v
A3194-01 " 12PIN cable 5 m v v | v v
M9982-26 . Frame grabber board with USB 3.0 A-MicroB 3 m Cable v v i - - -
M9982-29 . Frame grabber board Camera Link | v - -
M9982-38 | Frame grabber board with Ethernet cable (5 m) - - | - - v
M9982-41 ' Frame grabber board with USB 3.0 A-C Cable 3 m - - - v -
A14038-04 | Camera Link cable SDR-SDR 4 m - - | v - -
A12106-05 ' External trigger cable SMA-BNC 5 m v v v v v
A12107-05 | External trigger cable SMA-SMA 5 m v v : v v v
A15631-01 | Base plate - - - N v
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PHOTON IS OUR BUSINESS

e Windows is a registered trademark of Microsoft Corporation in the USA (and other countries).

e Camera Link and its logos are registered trademarks of the Association for Advancing Automation (A3).

e The product and software package names noted in this brochure are trademarks or registered trademarks of their respective manufacturers.

e Subject to local technical requirements and regulations, availability of products included in this brochure may vary. Please consult your local sales representative.

e The product described in this brochure is designed to meet the written specifications, when used strictly in accordance with all instructions.

e The products described in this brochure are designed to meet the written specifications, when used strictly in accordance with all instructions.

e The spectral response specified in this brochure is typical value and not guaranteed.

e The measurement examples in this brochure are not guaranteed.

e Please note the near-infrared images in this brochure are taken for test purpose; the images do not reflect actual qualities of the products on the market.

e These products are used by customers in combination with belt conveyors, etc., and the inspection details may be affected by the installation location, installation environment, inspection
speed, type of inspection target, etc. When building a system, it is necessary for the customer to pay close attention, and we do not guarantee that these products will meet the specific
intended use of the customer.

e Specifications and external appearance are subject to change without notice.

© 2025 Hamamatsu Photonics K.K.

Visit our website for product and contact information. Cat. No. SCAS0180E01

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com Bl Ll

Created in Japan



