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PSD and application examples

b

Various methods are available for detecting the position of incident light, including methods using an array of many small detectors and a multi-
element detector (e.g., image sensor). In contrast to these, the PSD is a monolithic device designed to detect the position of incident light.
Since the PSD is a non-segmented photosensor that makes use of the surface resistance of the photodiode, it provides continuous
electrical signals and offers excellent position resolution, fast response, and high reliability. Hamamatsu PSDs are fabricated using our
unigue semiconductor process technology and have the following features:

- Excellent position resolution

- Wide spectral response range

- High-speed response

- Simultaneous detection of light intensity and light intensity center of gravity of spot light
- High reliability

The PSD is used in a wide range of fields such as measurements of position, angles, distortion, vibration, and lens reflection/refraction.
Applications also include precision measurement such as laser displacement meters, as well as optical remote control devices, distance
sensors, and optical switches.

@ Schematic of PSD cross section @ Principle of triangulation
Output current Tx: x | Output current Txz With the optical system shown in the figure on the right, the distance
 Incident between the light receiving position of the PSD and the object is
light . . L . .
Output electrode X1 I, . Photocurrent ‘ | output electrode X2 related to the following equation from the principle of triangulation.
2 Z| |~—P-type This allows obtaining the distance from the PSD output value.
resistive layer
~<— I-layer
<— N-layer L =B xf/d d.
L: distance to the object
Common B: distance between lens optical axes ‘ LED ‘ PSD ‘
electrode f . distance between lens and PSD
Resistance length Lx ) Y

d: PSD light receiving position
KPSDCO091EB

- Conversion formula for light spot incident position

Target object
[x2 - Ix1 2x

X1 +Ix2 ~ LX KSPDCO100EA

@D Application examples

[ Auto-focus ] [ Obstacle detection |
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The PSD measures the distance to the screen The PSD measures distance to avoid obstacles.
to autofocus the image.



PSD

One-dimensional PSD

These PSDs have a belt-like photosensitive area and detect the position along the longer direction.

Photosensitive

Resistance length

Interelectrode resistance

Spectral response

Type no. area Vb=0.1V range Package Photo
(mm) (mm) (kQ) (nm)
S4583-04 1x3 3 140 760 to 1100 Plastic 4‘,
S4584-04 760 to 1100 ‘,
140
S4584-06 1x35 3.5 320 to 1100 Plastic T/\I/%
S3274-05 400 760 to 1100 ‘\'
. b
S7105-04 760 to 1100
Plastic
$7105-06 140 320 10 1100 o
T
1x4.2 4.2
S7105-16 320 to 1100 Glass epoxy %
S7105-05 400 760 to 1100 Plastic ‘,
S15430-01CT 780 to 1100 0 ir
50
S15430-02CT 1x6 6 320 to 1100 Glass epoxy ' 1?
S15430-03CT 300 780 to 1100 vl 13
53931 1x6 6 3200 1100 Ceramic ﬁ
S3932 50 320 to 1100 Ceramic %
1x12 12

S14241 380 to 1000 Glass epoxy | H—
$8543 0.7 x 24 24 140 320 t0 1100 Ceramic



https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s7105-16_kpsd1028e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s4583-04_etc_kpsd1009e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15430_series_kpsd1030e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15430_series_kpsd1030e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15430_series_kpsd1030e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s3931_etc_kpsd1002e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s3931_etc_kpsd1002e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s14241_kpsd1029e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s8543_kpsd1021e.pdf

Two-dimensional PSD

These PSDs detect two-dimensional positions.

Photosensitive

Resistance length

Interelectrode resistance

Spectral response

Type no. area Vb=0.1V range Package Photo
(mm) (mm) (k) (nm)
$2044* 4.7 x 4.7 5.7 10 320 to 1060 Metal
$5990-01 4x4 45 @
Ceramic chip
320to 1100 carrier —

$5991-01 9x9 10 7 /
S15534 4 x4 4.5 380 to 1100 Glass epoxy .

*1: Corresponds to small spot light

@ Examples of position detectability
[Ta=25 °C, A=900 nm (S2044), 2=830 nm (S5990-01, S5991-01, S15534), light spot size: $0.2 mm]

[ S2044 ]

Line interval: 0.5 mm

[ S5990-01 ]

Line interval: 0.4 mm

KPSDCO019EA

[ S15534 ]

Line interval: 0.4 mm

KPSDCO064EC

KPSDCO064EB

[ S5991-01 ]

Line interval: 1 mm

KPSDCO065EA


https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s2044_kpsd1015e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s5990-01_etc_kpsd1010e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s5990-01_etc_kpsd1010e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15534_kpsd1031e.pdf

Applied products of PSD

PSD signal processing circuits

P DC type

These are signal processing circuits for DC light detection.

Type no. Compatible PSD Output Dim((:}:lns]i)ons
C3683-02 Analog 66 x 56 x 15
One-dimensional PSD
Digital
C9068-01 (RS-232C) 110 x 75 x 15
C4674-01 Analog 90 x 65 x 15
Two-dimensional PSD
Digital
C9069-01 (RS-232C) 110 x 756 x 15

PSD modules

The high-precision analog output position detectors combine a PSD for precision photometry with a low-noise amplifier.

0 ise vol Cutoff frequency
Photosensitive |Peak sensitivity o utputnc\xllf]evotage fc
Type no. Built-in PSD area wavelength | Photosensitivity Dark state (El-(lsz) Photo
(mm) (nm) (mV/pW) (mVp-p) Lower | Upper
C10443-01 4 x4
Two-dimensional 960 60 1 DC 16
C10443-02 9x9

*2:A=Ap



https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c10443_series_kpsd1027e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c10443_series_kpsd1027e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c3683-02_kpsd1004e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c9068-01_etc_kacc1319e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c4674-01_kpsd1005e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c9068-01_etc_kacc1319e.pdf

Related products

Profile sensors

These high-speed frame rate CMOS image sensors are specialized for acquiring 2-D projection data. A built-in A/D converter makes them
available for digital output. The S156366 series also integrates a center-of-gravity calculation circuit, so the center-of-gravity calculation
result of light is output.

. Frame rate
Tpeno. | | ares | Numberofines | Pixel pith max. Paskegs Photo
[mm (H) x mm (V)] (pm) (frames/s)
S9132 3200 Ceramic
1.9968 x 1.9968 256
S15366-256 7.8 3156
Glass epoxy
S15366-512 3.9936 x 3.9936 512 1602

@ Operating principle

In the photosensitive area arranged two-dimensionally, the photosensitive area for the X-direction projection data is connected in one
vertical column, and the photosensitive area for the Y-direction projection data is connected in one horizontal row using metal wiring.
Output of the photosensitive area of the same line is read out as added data, making it possible to acquire projection data in the X/Y
directions. The amount of data per frame is small, achieving a high frame rate.

Photodiode

1 pixel (H)

N
1 pixel (V)\ &

\

|

—

i e

X direction projection data Dout (X)

Y direction projection data Dout (Y)

KMPDC1038EA


https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s9132_kmpd1075e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15366_series_kmpd1234e.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s15366_series_kmpd1234e.pdf
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Main Products

Opto-semiconductors

Si photodiodes

APD

MPPC®

Photo IC

Image sensors

PSD

Infrared detectors

LED

Optical communication devices
Automotive devices

X-ray flat panel sensors
MEMS devices
Mini-spectrometers
Opto-semiconductor modules

ElectronTubes

Photomultiplier tubes
Photomultiplier tube modules
Microchannel plates

Image intensifiers

Xenon lamps / Mercury-xenon lamps
Deuterium lamps

Light source applied products
Microfocus X-ray sources

X-ray imaging devices

Imaging and Processing Systems

Scientific cameras

Spectroscopic and optical measurement systems
Ultrafast photometry systems

Life science systems

Medical systems

Non-destructive inspection products
Semiconductor manufacturing support systems
Material research systems

Laser Products

Single chip laser diodes

Laser diode bar modules

Quantum cascade lasers

Applied products of semiconductor lasers
Solid state lasers

Laser related products

For more detailed information
about this catalog, please visit
our Website.
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