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Excellent position resolution in a fast, highly reliable sensor



POSITION
SENSITIVE

DETECTORS

PSDs detect position data of incident spot light. Monolithic, PSDs can track very small position-
al changes over the active area. In contrast, discrete devices (CCDs) resolve distances limited by 
their pixel size and can lose microscopic spot information.
PSDs provide higher position resolution with high-speed response and reliability.
HAMAMATSU PSDs are fabricated using our own cutting-edge semiconductor process technology 
and have the following features:

· Excellent position resolution
· Wide spectral response range
· High-speed response
· Simultaneously detects light intensity and center-of-gravity position of spot light
· High reliability

PSDs measure position, angles, distortion, vibration, and lens refraction/reflection. Some prod-
uct examples are laser displacement meters, optical remote control devices, distance sensors, 
optical switches, and camera shake correctors. 
Linear PSDs operates simply, comparing two output currents, which determine the position. See 
the linear PSD example below. Two-dimensional PSDs compare four output currents. HAMAMAT-
SU sells operating circuit boards for most PSDs.

PSD (Position Sensitive Detectors)

Type Feature / Line-up

Visible light cut-off type suitable for detection of infrared light

High IR sensitivity

Ideal for detection of microscopic spot light such as from laser diode
One-dimensional PSD

Long, narrow type with active area length of 30 mm or more

High-speed response, low dark current

Reduced position detection error, excellent position resolution

PSD utilizing features of tetra-lateral type and duo-lateral type

Linear array consisting of 128 one-dimensional PSDs usable for 3D shape measurement of
an object (light section method)

Improved accuracy in triangulation distance measurement on long distance side

Angle detection of incident light by regarding the center of active area as the origin point

Switchable between dual-element photodiode and PSD

Tetra-lateral type

Duo-lateral typeTwo-dimensional
PSD

Special PSD type

128-element PSD array

Nonlinear output PSD

Circular PSD for angle detection

Photodiode/PSD sensor

Pin-cushion type
(improved tetra-lateral type)

HAMAMATSU PSDs

For detailed information and data on the products listed in this catalog, see their datasheets that are 

available from our website www.hamamatsu.com

One-dimensional PSD sectional view Position conversion formula
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These PSDs detect one-dimensional positions.

One-dimensional PSD

One-dimensional PSDOne-dimensional PSD

Type No.

S6407

S6515

S4580-04

S4580-06

S4581-04

S4581-06

S3271-05

S4582-04

S4582-06

S8682

S3272-05

S4583-04

S4583-06

S8673

S3273-05

S7879 *2

S8361 *2, *3

Plastic

Plastic with
mounting terminal

À

À

Plastic À

Plastic À

Miniature plastic Á

Plastic À

Plastic À

Plastic À

Plastic À

Plastic SIP À

Package *1 Photo

200

140

140

140

140

140

400

400

400

110

Interelectrode resistance
Vb=0.1 V

(kW)

1 ´ 1

1 ´ 1.2

0.8 ´ 1.5

1 ´ 2

1 ´ 2.5

1 ´ 3

Active area

(mm)

1

1.2

1.5

2

2.5

3

Resistance length

(mm)

760 to 1100

760 to 1100

760 to 1100

320 to 1100

760 to 1060

320 to 1060

760 to 1060

760 to 1100

320 to 1100

760 to 1100

760 to 1100

320 to 1100

760 to 1100

440 to 1100

400 to 1100

Spectral response
range
 (nm)

*1: Plastic package size (unit: mm)
À 4.0 ´ 4.8 ´ 1.8 t Á 3.0 ´ 4.0 ´ 1.3 t Â 4.5 ´ 5.5 ´ 2.0 t

Ã 3.4 ´ 7.0 ´ 0.95 t Ä 5.2 ´ 9.5 ´ 1.7 t 
*2: Works with microscopic spot light detection
*3: High sensitivity in the red region type
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Type No. PhotoActive area

(mm)

1 ´ 3.5

1 ´ 4.2

1 ´ 5.7

1 ´ 6

1 ´ 3

1 ´ 6

1 ´ 12

1 ´ 12

0.7 ´ 24

2.5 ´ 34

1 ´ 37

Resistance length

(mm)

3.5

4.2

5.7

6

3

6

12

12

24

34

37

Interelectrode resistance
Vb=0.1 V

(kW)

140

400

140

400

400

50

300

140

50

50

50

140

20

15

Package *1

Plastic

Plastic

Plastic

TO-5

Surface-mount type
ceramic

Ceramic

Ceramic

Thin lead-less
plastic

À

Â

Ã

Ä

Spectral response
range
(nm)

760 to 1100

320 to 1100

760 to 1100

760 to 1100

320 to 1100

760 to 1100

760 to 1100

760 to 1100

320 to 1100

760 to 1100

320 to 1100

320 to 1100

320 to 1100

320 to 1100

320 to 1100

320 to 1100

700 to 1100

S4584-04

S4584-06

S3274-05

S7105-04

S7105-06

S7105-05

S9155

S5629

S5629-01

S5629-02

S3979

S3931

S3932

S8554

S8543

S1352 *2

S3270 *2
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These PSDs detect two-dimensional positions.

Two-dimensional PSD

Two-dimensional PSDTwo-dimensional PSD

n Examples of position detectability

S1200 *2

S1300 *2

S1880 *2

S1881 *2

S2044 *2

S5990-01

S5991-01

S7848

S7848-01

Type No. Package *1

Tetra-lateral type

Tetra-lateral type

Duo-lateral type

Pin-cushion type

Pin-cushion type

Pin-cushion type

Structure Photo

10

10

10

10

7

7

100

Interelectrode
resistance
Vb=0.1 V

(kW)

13 ´ 13

12 ´ 12

22 ´ 22

4.7 ´ 4.7

4 ´ 4

9 ´ 9

2 ´ 2

Active area

(mm)

13 ´ 13

14 ´ 14

26 ¥ 26

5.7 ´ 5.7

4.5 ´ 4.5

10 ´ 10

2 ´ 2

Resistance
length

(mm)

320 to 1060

320 to 1100

320 to 1060

320 to 1060

320 to 1100

760 to 1100

320 to 1100

Spectral response
range

(nm)

lS1200

KPSDC0017EA

lS1300

KPSDC0015EA

lS5991-01

KPSDC0065EA

lS7848

KPSDC0084EA

lS1880

KPSDC0020EA

Ceramic chip
carrier

Plastic À

Ceramic

Ceramic

Metal

LINE INTERVAL: 1 mmLINE INTERVAL: 1 mm LINE INTERVAL: 1 mm

LINE INTERVAL: 1 mm LINE INTERVAL: 0.2 mm
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Special PSD typeSpecial PSD type 

� 128-element PSD array for profile measurement
128, vertically stacked, linear PSDs used for high-speed 3D profile measurement

Special PSD type 

Type No.

S5681 0.025 × 6.375
/128 element

6.375 100 320 to 1100 Ceramic

Package Photo

Interelectrode
resistance
Vb=0.1 V

(kΩ)

Active area

(mm)

Resistance
length

(mm)

Spectral response
range

(nm)

� PSD with non-linear corrected output
S8301 series improves long distance accuracy using built-in non-linear correction.

Type No.

S8301 Plastic

Package *1

➀

➀

Photo

250

Interelectrode
resistance
Vb=0.1 V

(kΩ)

1 × 3.2

Active area

(mm)

3.0

Resistance
length

(mm)

320 to 1100

Spectral response
range

(nm)

� Circular PSD for azimuth angle detection
S8158 reports an azimuth angle (polar angle) relative to the center with a one-dimensional output.

Type No.

S8158
Plastic with

mounting terminal

Package *1 Photo

140

Interelectrode
resistance
Vb=0.1 V

(kΩ)

Inner diameter φ0.54
Outer diameter φ2.10

Active area

(mm)

320 to 1100

Spectral response
range

(nm)
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� Application example

� Photocurrent vs. input light position

� Operation expression

� Operation expression

INPUT LIGHT POSITION (mm)

(Typ. Ta=25 ˚C)
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LONGER
DISTANCES

SHORTER
DISTANCES

CONVENTIONAL
PSD (I2)

CONVENTIONAL
PSD (I1)

S8301 (I2)

S8301 (I1)

Input light position ( m) =10n - a

L = 3000
a = 300

n =
log a I1 + log I2

I1 + I2

L + a

DETECTION RANGE: ±174˚

ANGLE (˚) = ¥
I2 - I1

I2 + I1

360 - 12

2

(+ SIDE)

(- SIDE)

0

q

KPSDC0061EA

KPSDB0075EA

KPSDC0069EA

SLIT LIGHT SOURCE

ROTATIONAL
MIRROR

SLIT-FORM LIGHT

TARGET OBJECT

SLIT-FORM IMAGE

By scanning a slit-form light beam over the target object 
right and left with a rotational mirror, the slit-form image 
of the target object can be measured on the surface of the 
128-element PSD array. Position data at 128 points can 
also be obtained simultaneously.

S5681 
ACTIVE AREA



PSD signal processing circuitPSD signal processing circuit

n DC (low speed) signal detection
Designed specifically for DC signal detection

PSD signal processing circuit

n AC (pulse) signal detection
Designed specifically for AC (pulse) signal detection. Has synchronous circuit. S/H (sample & hold) circuit
and LED driver circuit.

Compatible PSD
Type

1-D PSD 1-D PSD all products

Pin-cushion type 2-D PSD

Duo-lateral type 2-D PSD

Tetra-lateral type 2-D PSD

S1880, S1881, S2044,
S5990-01, S5991-01

S1880, S1881, S2044,
S5990-01, S5991-01

S1300

S1200, S7848, S7848-01

Type No.
PhotoDimensional outline

(mm)

C3683-01

Output

Analog

C9068
Digital

(RS-232C)

C4674 Analog

C9069
Digital

(RS-232C)

C4757

Analog

C4758

66 × 56 × 15

110 × 75 × 15

Compatible PSD

Type

1-D PSD

Pin-cushion type 2-D PSD

1-D PSD all products

Type No.
PhotoOutput

Dimensional
outline
(mm)

C5923

LED repetition
frequency

(Hz)

Analog

C7563

3333

333

110 × 75 × 15

90 × 65 × 15

90 × 65 × 15

110 × 75 × 15

92 × 70 × 15

PSD signal
processing circuit

PSD signal
processing circuit
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HAMAMATSU PHOTONICS K.K., Solid State Division
1126-1, Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558, Japan
Telephone: (81)53-434-3311, Fax: (81)53-434-5184

www.hamamatsu.com

Main Products
Si photodiodes
APD
Photo IC
Image sensors
X-ray flat panel sensors
PSD
Infrared detectors
LED
Optical communication devices
Automotive related devices
Mini-spectrometers 
High energy particle/X-ray detectors
Opto-semiconductor modules

Hamamatsu also supplies:
Photoelectric tubes
Imaging tubes
Light sources
Imaging and processing systems

Information in this catalog is
believed to be reliable. However,
no responsibility is assumed for
possible inaccuracies or omissions.
Specifications are subject to
change without notice. No patent
rights are granted to any of the
circuits described herein.

© 2006 Hamamatsu Photonics K.K.

Quality, technology, and service are part of every product.
Cat. No. KPSD0001E03
Jun. 2006 DN
Printed in Japan (2,500)
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Swiss Office:
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Telephone: (41)32/625 60 60, 
Fax: (41)32/625 60 61
E-mail: swiss@hamamatsu.ch

Belgian Office:
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Telephone: (32)10 45 63 34
Fax: (32)10 45 63 67
E-mail: epirson@hamamatsu.com

Spanish Office:
Centro de Empresas de Nuevas Tecnologies
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Telephone: (34)93 582 44 30
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Telephone: (39)06-50513454, Fax: (39)06-50513460
E-mail: inforoma@hamamatsu.it

Hong Kong:
HAKUTO ENTERPRISES LTD.
8th Floor World Trade Centre
No. 280 Gloucester Road,
CausewayBay, Hong Kong
Telephone: (852)25125729, Fax: (852)28073155

Taiwan:
HAKUTO TAIWAN LTD.
3F-6, No. 188, Section 5, Nanking East Road
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