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Si APD (avalanche photodiode)

The APD is a high-speed, high-sensitivity photodiode that internally multiplies photocurrent when reverse voltage is applied. The APD,
having a signal multiplication function inside its element, achieves higher S/N than the PIN photodiode and can be used in a wide range of
applications such as high-accuracy rangefinders and low-light-level detection that use scintillators. Though the APD can detect lower level
light than the PIN photodiode, it does require special care and handling such as the need for higher reverse voltage and more detailed
consideration of its temperature-dependent gain characteristics.

€ Si APD (for general measurement)

Recommended | Peak sensitivity
Type wavelength | wavelength Type no. Package Features Applications Page
(nm) (nm)
S|eowblas 150010650 | 620 [S12053 series, etc.|  Metal 5
5 0P : L - Low-light-level | —
= . S$8664-K series Metal Enhanced sensitivity in the UV detection
g |Low terminal) 374,650 | 600 | S8664-55/-1010 |t visble region - Analytical instruments| 6
£ |capacitance Ceramic
S S8550-02
Low-bi $12023 series, etc. Metal ' BSQ[_(frelef_sgace optics)
ow-bias . . - Optical fiber
operation 70010900 | 800 5103410205 |Surace mount yps Low bias voltage operation communication 7
- Analytical instruments
Low .- - FSO
. Low temperature coefficient of the| Al
E%rgfﬁ)cﬁ:riaet#tre 700 t0 900 800 |S12060 series, etc. Metal bias voltage, easy gain adjustment cooprtrlw%ilufr!ibceartion 8
(0]
> $12426-02/-05 Metal . . |'FSO
= 1800 nm bandl 70010 1000 840 Type with enhanced sensitivity in|- Optical fiber 9
@ $12926-02/-05 |Surf the 800 nm band (Ap=840 nm) communication
© el urface mount type - Analytical instruments
= s - FSO
= 9251-10/-15 Type with enhanced sensitivity in|- Optical fiber
3 700101000 860 | 512092-02/-05 Metal the 900 nm band (xp=860 nm) | communication
900 nrm band égacl)ytlcal instruments 10
ey Type with enhanced sensitivity in|- Analytical instruments
800107100 | 940 | S8890-02/-05 Metal lthe 900 nm band (Ap=940 nm) |- YAG laser light
detection
. . - Low-light-level
TE-cooled type| 700 to 900 800 S4315 series Metal High S/N detection 1
€ Si APD (for LiDAR)
Recommended | Peak sensitivity
Type wavelength | wavelength Type no. Package Features Applications Page
(nm) (nm)
Type with reduced dark current, expanded
700 nm band 600 to 800| 760 S14643-02 operating temperatures, and enhanced
sensitivity in the 700 nm band
S Type with reduced dark current, expanded | LiDAR
800 nm band 600t0 800/ 800 14644-02/-05 |Surface mount type|operating temperatures, and enhanced ; . 12
sensitivity in the 800 nm band - Optical rangefinders
800to 1000| 840 S14645-02/-05 Type with reduced dark current, expanded
900 nm band operating temperatures, and enhanced
810t0 910 900 | S14645-02F/-05F sensitivity in the 900 nm band
€ APD modules
Type Type no. Features Page
Standard type |C12702 series Contains near infrared type or short wavelength type APD. FC/SMA fiber adapters are also available. "
High-sensitivity type|C12703 series High gain type for low-light-level detection
High-stability type|C10508-01 Digital temperature compensation type, high stability APD module 15

High-speed type

C5658

Can be used over a wide frequency range (up to 1 GHz)




. Spectral response (relative values) For the absolute sensitivity values, see the datasheets.
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9 Principle of avalanche multiplication

The photocurrent generation mechanism of the APD is the same as that of a normal photodiode. When light enters a photodiode,
electron-hole pairs are generated if the light energy is higher than the band gap energy. The ratio of the number of generated
electron-hole pairs to the number of incident photons is defined as the quantum efficiency (QE), expressed in percent (%).
The mechanism by which carriers are generated inside an APD is the same as in a photodiode, but the APD is different from a
photodiode in that it has a function to multiply the generated carriers. WWhen electron-hole pairs are generated in the depletion layer
of an APD with a reverse voltage applied to the PN junction, the electric field causes the electrons to drift toward the N* side and

the holes to drift toward the P* side. The higher the electric

field strength, the higher the drift speed of these carriers. 0 Principle of APD operation
@)

However, when the electric field reaches a certain level, the
carriers are more likely to collide with the crystal lattice so that
the drift speed becomes saturated at a certain speed. If the
electric field is increased even further, carriers that escaped
the collision with the crystal lattice will have a great deal of
energy. When these carriers collide with the crystal lattice,

Generated carriers produce new electron-

N hole pairs while being accelerated by high
} electric field.

Avalanche
layer @

P Newly generated carriers are also accelerated
to produce further electron-hole pairs, and this

c . p — rocess repeats itself. |Avalanche multiplication
a phenomenon takes place in which new electron-hole pairs b ki =

are generated. This phenomenon is called ionization. These
electron-hole pairs then create additional electron-hole pairs,
which generate a chain reaction of ionization.

1 High

voltage

Gain proportional to the applied reverse
bias voltage can be obtained.

KAPDCO006ED




Short wavelength type Si APD

These are short wavelength Si APDs with enhanced sensitivity in the UV to visible region. They offer high gain, high sensitivity, and
low noise in the short wavelength region. They are suitable for applications such as low-light-level measurement and analytical in-

struments.

Low-bias operation

: Breakdown Temp.
Effective Spectral 2 Cutoff .
e voltage | coefficient of +2 | Terminal ;
photosensitive | response frequency . . Gain
Type no. area*! range |D=n1186('uA br\tlaslléggzvn RL=50 Q | capacitance™ | 5 _65g P
(mm) (nm) (V) (V/°C) (MHz) (pF)
S12053-02 00.2 900 2
S12053-05 00.5 400 5 TO-18
S12053-10 1.0 250 15
200 to 1000 200 0.14 50
S9075 01.5 100 30
TO-5
S5344 3.0 25 120
Sb5345 05.0 8 320 TO-8

*1: Area in which a typical gain can be obtained

*2: Value obtained when operated at the gain indicated in the table

’ Spectral response
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@ CQuantum efficiency vs. wavelength
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@ Gain vs. reverse voltage
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Short wavelength type Si APD

Low terminal capacitance

: Breakdown Temp.
; shovsonsive | responge | Voltage |coeffiontof| ¢ (O i | Terminal | Pack
ype no. 3 max. reakaown _ capacitance® ain ackage
area range 10=100 yA voltage RL=50 Q
(mm) (nm) (V) (V/°C) (MHz) (pF)
S8664-02K 00.2 700 0.8 %
S8664-05K ¢00.5 680 1.6 T0-5 E
S8664-10K ¢1.0 530 4
S8664-20K 02.0 280 11 "
S8664-30K ¢3.0 140 22 To.8 @
$8664-50K 5.0 60 55 50 ) W
¢ 320 t0 1000 (=420 nm)
$8664-55 5 x 5 500 0.78 40 80 L 2
Ceramic
58664-1010 10 x 10 1 270 b
“'%%/
50 to 400
@ s14124-20 ¢2.0 266 250 11 (266 )| TO-8 @
M 4 x 8 element array
Effective Spectral |Breakdown coelf?gggﬁt of Cutoff o\ Terminal .
photosensitive | response voltage frequency* : " ain
Ui area*® range max. brsgll:gg(\;vn RL=50 Q S ST A=420 nm Package
(mm) (nm) (V) (V/°C) (MHz) (pF)
16 x 1.6 9 - o
S8550-02 (x 32 elements) 320 to 1000 500 0.78 250 (per element) 50 Ceramic @

*3: Area in which a typical gain can be obtained

*4: Value obtained when operated at the gain indicated in the table

@ Spectral response
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@ Gain vs. reverse voltage
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, Quantum efficiency vs. wavelength
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Near infrared type Si APD

Low-bias operation

These are near infrared Si APDs that operate with low bias voltage. Since high gain can be attained with a bias voltage of 200 V or less,
they are suitable for applications such as FSO and optical fiber communication.

: Breakdown |  Temp.
Type no ph(ifgggﬂZﬁive rS(egT)gH:é vc[)II]taaxge cgfefglfé%r":"?f fregllxjtta%fgy*z Ter[rtlinal ") Gain Package
VS e area*! range =100 A | voltage RL=50 ( | C8Pacrtance™ »_gno nm g
(mm) (nm) (V) (V/°C) (MHz) (pF)
S12023-02 00.2 1000 1
TO-18
S12023-05 00.5 900 2
S10341-02 $0.2 1000 1
Plastic
$10341-05 900 <0,
100
S12051 00.5 2 %
900
S12086 400 to 1000 200 0.65 *
TO-18
L
S12023-10 ‘ 2
{l
01.0 600 6 -
S12023-10A
S3884 1.5 400 10 100 @
TO-5 ““
S2384 03.0 120 40 60 @
|-
S2385 05.0 40 95 40 TO-8
L]
*1: Area in which a typical gain can be obtained
*2: Value obtained when operated at the gain indicated in the table
@ Spectral response @ Quantum efficiency vs. wavelength @@ Gain vs. reverse voltage
© (Typ. Ta=25 °C, M at 800 nm) 100 (Typ. Ta=25 °C, M=1) 10000 (Typ. =800 nm)
M=100 20 °C}
80 U=
s : \ ool )
% 30 cg 60 - Ii Ii " Ii
2 g / & 100 / /
% ™ : \ S SIS
§ 20 £ 40
\ S e
[ = S —
10 / S == oo
13100 500 600 700 800 900 1000 9100 500 600 700 800 900 1000 180 100 120 140 160 180
Wavelength (nm) Wavelength (nm) Reverse voltage (V)
KAPDBO0304EB KAPDBO0305EB KAPDBO017EC




l, Near infrared type Si APD

Low temperature coefficient

These are near infrared Si APDs featuring low temperature coefficient of the bias voltage. They produce stable gain over a wide
temperature range. They are suitable for applications such as FSO and optical fiber communication.

f Breakdown Temp.
Type no ph(if;zgg‘s:ﬁive rig;gg:é v%gaxge cgfgglgtiiiur? f fregﬁ;?]fgy“ cagsgilt];r:fcle*“ i Package
area range Ip=100 A voltage RL=50 Q A=800 nm
(mm) (nm) (V) (V/°C) (MHz) (pF)
S512060-02 $0.2 1000 1
©
S12060-05 0.5 900 2.5 100 TO-18 T >
S12060-10 1.0 600 6 %
400 to 1000 300 0.4
@)
S6045-04 1.5 350 12 100 =
TO-5
S6045-05 03.0 80 50 60 W I
S6045-06 05.0 35 120 40 TO-8 QB
*3: Area in which a typical gain can be obtained
*4: Value obtained when operated at the gain indicated in the table
@ Spectral response @ Quantum efficiency vs. wavelength
(Typ. Ta=25 °C, M at 800 nm) (Typ. Ta=25 °C, M=1)

TT=7 T
N \ "I/ \
2 il \\ 40 \
TN | \
///‘ -
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@ Gain vs. reverse voltage
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800 nm band

These are Si APDs with enhanced sensitivity in the 800 nm band in near infrared region. They are suitable for applications such as FSO,
optical fiber communications, and analytical instruments.

et Spectl | "Wl | ottt S0 | Tami | gy
Type no. area*! range |D="1]S()J('uA br\tlegll;ggzvn RL=50Q | capacitance™ | 5 _gngym Package
(mm) (nm) (V) (V/°C) (MHz) (pF)
$12426-02 60.2 650 05
400 to 1100 200 TO-18 l
S12426-05 00.5 600 1.1
1.1 100
S$12926-02 00.2 650 0.6
400 to 1150 160 Plastic
S$12926-05 00.5 600 1.3

*1: Area in which a typical gain can be obtained
*2: Value obtained when operated at the gain indicated in the table

@ Spectral response

Photosensitivity (A/W)

Quantum efficiency (%)
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Near infrared type Si APD

900 nm band

These are Si APDs that offer enhanced 900 nm band near-infrared sensitivity. They are suitable for applications such as FSO, optical
fiber communications, and analytical instruments.

. Breakdown Temp.
Tvbe no phnstfgzzﬂZiiive rseps?)gtnr:tla V(r)ll';axge cgfggﬁé%uﬁf freglljjctecr)]fgy*“ Terminal - Gain Package
VRENIC, area*s range D=100 4A |  voltage RL=50 ) | capacitance™ | »_gpgpm g
(mm) (nm) (V) (V/°C) (MHz) (pF)
S12092-02 00.2 0.4
400 TO-18
©
S$12092-05 00.5 0.7 TI
250 1.85 -
@
S9251-10 1.0 380 1.9 ‘ﬁ
440 to 1100 100 =
&
S9251-15 1.5 350 3.6 W |
TO-5
®
S8890-02 00.2 280 0.2
500 3.5 .
&
S8890-05 00.5 240 0.5

*3:

Area in which a typical gain can be obtained

*4: Value obtained when operated at the gain indicated in the table

@ Spectral response
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Quantum efficiency (%)
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Quantum efficiency vs. wavelength
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TE-cooled type

The S4315 series is a low-bias operation thermoelectrically-cooled type APD capable of high accuracy detection.

B - Breakdown
Cooling Effective Spectral It Cutoff Terminal
temperature | Built-in | photosensitive | response | VO't89€ | fraquency*2| '€rMnal | Gajn
Type no. AT APD | e | range || MEX ) I TRI=50C | I gy Package
(°C) (mm) (nm) (V) (MHz) (pF)
S4315 $12023-02 0.2 1000 1 100
S4315-01 $12023-05 00.5 900 2 100
40 400 to 1000 200 TO-8 -
=
S4315-02 $12023-10 01.0 600 6 100 l\ }
S4315-04 S2384 3.0 120 40 60 @

*1: Area in which a typical gain can be obtained
*2: Value obtained when operated at the gain indicated in the table
Note: For the graphs of spectral response, quantum efficiency vs. wavelength, gain vs. reverse voltage, see P7 where the built-in APD is written.



Si APD for LiDAR

These are Si APDs with reduced variation in breakdown voltage, reduced dark current, and expanded operating temperatures compared
to the previous products.

700 nm band

This Si APD is suitable for detecting light in the 700 nm band.

. Temp.
Effective Spectral |Breakdown s Cutoff .
e fficient of * Terminal f
photosensitive | response voltage tos frequency** . N Gain
Type no. area*s range max. br\?&lt(gg;vn RL=50 Q | capacitance™ | 5 760 Package
(mm) (nm) (V) (V/°C) (MHz) (pF)
S14643-02 00.2 400 to 1000 120 0.42 2000 0.7 100 Plastic \

*3: Area in which a typical gain can be obtained
*4: Value obtained when operated at the gain indicated in the table

800 nm band

These Si APDs are suitable for detecting light in the 800 nm band.

. Temp.
Effective Spectral | Breakdown o Cutoff .
e fficient of * Terminal ;
photosensitive | response voltage L frequency** . N Gain
Type no. P range max. br::lliggzvn Ri=50 O | capacitance™ | 5 _gno'im Package

(mm) (nm) (V) (V/°C) (MHz) (pF)

$14644-02 0.2 1200 0.6 A
400 to 1000 180 0.63 100 Plastic

S14644-05 00.5 1000 1.6 /ﬂ_;N

900 nm band

These Si APDs are suitable for detecting light in the 900 nm band.

. Temp.
Type no. ph%ﬁ?ﬂgjgﬁive r%?jﬁi:é Br\f&gg:’n cgfgglggi%?r?f fr%‘gﬁéﬁf{{a capT:(r:IiTt]:;:ﬁ:Ie*“ k:gg(;nnm Package

(mm) (nm) (V) (V/°C) (MHz) (pF)
S14645-02 400 to 1100

0.2 0.5
S14645-02F 850 to 950

195 1.1 600 100 Plastic

S14645-05 400to 1100

00.5 1
S14645-05F 850 to 950




, Spectral response

[ S14643-02 ]

[ S14644 series |

(Typ. Ta=25 °C, M=100 at 2=800 nm)

[ S14645 series |

(Typ. Ta=25 °C, M=100 at »=900 nm)
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@ Quantum efficiency vs. wavelength
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@ Gain vs. reverse voltage
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APD modules

Standard type

The APD module consists of an amplifier and bias power supply assembled in a compact form to facilitate
the use of the Si APD. Running on a +5 V power supply, it can be used for a variety of light detection
applications up to 100 MHz of frequency bandwidth.

P Near infrared type

m Peak sensitivity wavelength: 800 nm

Application

m Si APD evaluation

m Wide bandwidth m SO
m Optical fiber adapters are also available. m Barcode readers
(sold separately). m LiDAR

m Optical rangefinders
m Optical communication

Effective Photoelectric - I Temperature
Type no photosensitive |  Built-in Cutoff frequency conversion sensitivity M,\'/'w?:]{]n (;fiegggnrm't stabil?ty of gain vsoulgapg:\é
: area* APD M=30, A=800 nm e 25+10°C
(mm) Low High (V/W) (nW rms) (%) (V)
C12702-03 01.0 S12023-10 100 MHz 6.8 x 10* 3
4 kHz " +5 max. +5
C12702-04 3.0 52384 80 MHz -2.3x 10 3.6
- Short wavelength type
Application
m Peak sensitivity wavelength: 620 nm m Si APD evaluation
m \\Vide bandwidth m Film scanners
m Optical fiber adapters are also available (sold separately). m | aser monitoring
Effective Photoelectric . P Temperature
Type no photosensitive |  Built-in Cutoff frequency conversion sensitivity MI\|/II1T1??(T %Eegggn#n":'t stabil?ty of gain vsoulfapg;\é
: area* APD M=30, A=620 nm e 25+10°C
(mm) Low High (V/W) (nW rms) (%) (V)
C12702-11 01.0 S12053-10 100 MHz -2.5 x 10* 5
4 kHz 7 +5 max. +5
C12702-12 3.0 S5344 40 MHz -1.9 x 10 6.3

High-sensitivity type

These are high-gain APD modules suitable for low-light-level detection. They can be used for DC light

detection.
Application
m Si APD evaluation

m Low-light-level detection
m DC light detection m Fluorescence measurement

m High gain m Barcode readers
m Particle counters
m Film scanners
Effective Photoelectric - i i Temperature
Tvoe no photosensitive | Internal Cutoff frequency conversion sensitivity M,\|/||1T1§|(r]n %ffegcgoonr:':g't stability of gain Vsoulfapl\é
ype no. area* APD M=30, A=800 nm | - °° AT 25+10°C g
(mm) Low High (V/W) (nW rms) (%) (V)
C12703 01.5 S3884 10 MHz 1.5 x 10° 0.63
DC 3 +5 max. +12
C12703-01 3.0 S2384 100 kHz -1.5 x 10 0.0063

* Area in which a typical gain can be obtained



High-stability type

The C10508-01 consists of an APD, current-voltage converter, high-voltage power supply circuit as well
as a microcontroller for adjusting the APD gain and controlling temperature compensation with high
accuracy. This makes it easy to adjust the APD gain and even at high gain, stable detection is possible
even under temperature fluctuating conditions.

m Gain: adjustable by switch or PC command

m Gain temperature stability: +5% or less
(Gain=250, Ta=0 °C to +40 °C)

m Easy handling: only £5 V power supply

Application

m Si APD evaluation
m Power meters
m | ow-light-level detection

Effective Photoelectric - S, Temperature
Tvoe no photosensitive |  |nternal Cutoff frequency conversion sensitivity M,{/rlu_nlzu‘r)n(l)ditfgt[;%nnllrngut stability of gain VSOulilapl\é
ype no. area* APD M=250, 1=800 nm =l = 0to 40 °C g
(mm) Low High (V/W) (pW rms) (%) (V)
C10508-01 61.0 S$12023-10A DC 10 MHz 1.25 x 107 63 +5 max. +5

P FC/SMA fiber adapter (sold separately)

FC or SMA fiber adapters can be attached to the following APD modules to allow FC or SMA optical fiber cables to be connected to the

modules.
APD module FC fiber adapter SMA fiber adapter

C12702-03 AB8407-18 AB8424-18
C12702-04 AB8407-05A AB8424-05A
C12702-11 A8407-18 AB8424-18
C12702-12 AB8407-05A AB8424-05A
C12703 A8407-05 AB424-05
C12703-01 AB8407-05A AB8424-05A
C10508-01 A12855-01 A12855-02

High-speed type

This device can be used in a wide frequency range (up to 1 GHz).

m High-speed light detection
m Flat frequency characteristics
m Compact and lightweight
m Single power supply operation

Application:

m OTDR

® Optical communication

m LiDAR
m FSO

m Optical rangefinders

Effective Photoelectric - P Temperature
Tvoe no photosensitive | Internal Cutoff frequency conversion sensitivity Mﬁf{% ditfgg%nrllmlt stability of gain Vsoulfapl\é
ype no. area* APD M=100, A=800 nm ' 25+10°C g
(mm) Low High (V/W) (nW rms) (%) (V)
Ch5658 $0.5 S12023-05| 50 kHz 1 GHz 2.50 x 10° 16 +5 +12

* Area in which a typical gain can be obtained
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Disclaimer

®Products manufactured by Hamamatsu Photonics K.K. (hereafter “Hamamatsu”) are intended for use in general-use electronic
devices (such as measurement equipment, office equipment, information communications equipment, household appliances,
etc.). Unless an exception to the following is stated in the documentation of a specific product, Hamamatsu products are not to
be used for special applications which demand extremely high reliability or safety (such as equipment for nuclear power control,
aerospace equipment, medical equipment and transportation equipment that directly affect human life, or disaster prevention or
safety equipment).

®Hamamatsu products should not be used in excess of their absolute maximum ratings. Attention must be paid to all documented
precautions.

®Hamamatsu continually makes efforts to improve the quality and reliability of its products; however these efforts cannot ensure
100% compliance with the manufacturing specifications. Sufficient safety design (such as redundant safety, fire preventative, and
malfunction preventative features) are to be implemented in the development of equipment manufactured with the Hamamatsu
product so that personal injury, fire, or damage to public property or welfare does not occur in the unlikely event of a malfunction
of the Hamamatsu product. A dangerous condition could be created if sufficient consideration is not given to safety design that
addresses potential problems, especially in the design of equipment where the failure or malfunction of the Hamamatsu product
within the equipment could result in bodily harm, life-threatening injury, or serious property damage during the use of the
equipment. With such types of equipment, Hamamatsu shall not be responsible for the use of its products within the equipment in
any way for not obtaining our written consent such as specification sheets beforehand.

®Appropriate descriptions of the functions, performance, and methods of operation of the Hamamatsu product and the equipment
within which the Hamamatsu product is incorporated are to be provided to end-users of the equipment. All accompanying
warnings and cautionary labeling are also to be provided to the end-user.

®Warranty of the Hamamatsu product is limited to the repair or replacement of a product in which a defect is discovered within 1
year of delivery of the product and notification is made to Hamamatsu within that period, otherwise certain warranty is specified.
However, even within the warranty period Hamamatsu shall not be responsible for damages caused by either natural disaster or
improper use of the product (such as modification of the product or any use that contravenes the operating conditions, intended
applications, operating instructions, storage method, disposal method, or any other term or condition described in our products’
documents). For a complete description of the warranty associated with a particular product, please contact your regional
Hamamatsu sales office.

®Exportation of some Hamamatsu products must comply with individual governmental regulations pertaining to export control.
Export in contravention of governmental regulations is a crime and can result in severe monetary penalties or imprisonment.
While we cannot give any legal advice as to how to comply with these regulations, we can help classify the goods in order
to assist the buyer in determining what regulations apply. Please contact your regional Hamamatsu sales office for further
assistance.

®In our products’ documents, applications are mentioned as notable examples of how the Hamamatsu product can be used. Such
mentions guarantee neither the suitability of the product for specific purposes nor the success or failure of the commercial use
of the product in specific applications. Some applications may be protected by patents or other proprietary rights. Hamamatsu
assumes no liability for any infringing use of our products. All warranties express or implied, including any warranty of
merchantability or fitness for any particular purpose are hereby excluded.

®Product specifications are subject to change without notification due to product improvements, etc. Our products’ documents
have been carefully prepared to ensure the accuracy of the technical information contained herein, but in rare cases there may
be errors. When using the Hamamatsu product, please be sure to request the delivery specification sheets, and confirm upon
delivery that it is the most recent specifications. In addition to this document, please be sure to read any accompanying technical
documentation and make note of any precautions listed in the delivery specification sheets.

®All Rights Reserved, transfer or duplication of the contents of our products’ documents without the permission of Hamamatsu is
prohibited.
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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

Electron Tubes
Photomultiplier tubes
Photomultiplier tube modules
Microchannel plates

Image intensifiers

Xenon lamps / Mercury-xenon lamps
Deuterium lamps

Light source applied products
Laser applied products
Microfocus X-ray sources
X-ray imaging devices

Imaging and Processing Systems
Cameras / Image processing measuring systems
X-ray products

Life science systems

Medical systems

Semiconductor failure analysis systems
FPD / LED characteristic evaluation systems
Spectroscopic and optical measurement systems

Laser Products

Semiconductor lasers

Applied products of semiconductor lasers
Solid state lasers

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

© 2020 Hamamatsu Photonics K.K.

Quality, technology and service are part of every product.
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Solid State Division, HAMAMATSU PHOTONICS K.K.
1126-1, Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558, Japan
Telephone: (81)53-434-3311, Fax: (81)53-434-5184

www.hamamatsu.com

- Sales Offices

Japan:

HAMAMATSU PHOTONICS K.K.

325-6, Sunayama-cho, Naka-ku,

Hamamatsu City, Shizuoka Pref. 430-8587, Japan
Telephone: (81)53-452-2141, Fax: (81)53-456-7889
E-mail: intl-div@hg.hpk.co.jp

China:

HAMAMATSU PHOTONICS (CHINA) Co., Ltd.

Main Office

1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu,
Chaoyang District, 100020 Beijing, P.R. China
Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866
E-mail: hpc@hamamatsu.com.cn

Shanghai Branch

4905 Wheelock Square, 1717 Nanjing Road West,
Jingan District, 200040 Shanghai, P.R. China
Telephone: (86)21-6089-7018, Fax: (86)21-6089-7017

Shenzhen Branch

14F CHINA MERCHANTS TOWER 1#, NO. 1166 Wanghai
Road, Shekou, Nanshan district, Shenzhen, P.R. China
Telephone: (86)755-2165-9058, Fax: (86)755-2165-9056
E-mail: hpcsz@hamamatsu.com.cn

Taiwan:

HAMAMATSU PHOTONICS TAIWAN Co., Ltd.
Main Office

8F-3, No.158, Section 2, Gongdao 5th Road,

East District, Hsinchu, 300, Taiwan R.O.C.
Telephone: (886)3-659-0080, Fax: (886)3-659-0081
E-mail: info@hamamatsu.com.tw

US.A.:

HAMAMATSU CORPORATION

Main Office

360 Foothill Road, Bridgewater, NJ 08807, U.S.A.
Telephone: (1)908-231-0960, Fax: (1)908-231-1218
E-mail: usa@hamamatsu.com

California Office

2875 Moorpark Ave., San Jose, CA 95128, U.S.A.
Telephone: (1)408-261-2022, Fax: (1)408-261-2522
E-mail: usa@hamamatsu.com

Chicago Office

4711 W. Golf Road, Suite 805, Skokie, IL 60076, U.S.A.
Telephone: (1)847-825-6046, Fax: (1)847-825-2189
E-mail: usa@hamamatsu.com

Boston Office

20 Park Plaza, Suite 312, Boston, MA 02116, U.S.A.
Telephone: (1)617-536-9900, Fax: (1)617-536-9901
E-mail: usa@hamamatsu.com

Germany, The Netherlands, Poland, Denmark, Israel:
HAMAMATSU PHOTONICS DEUTSCHLAND GmbH
Main Office

Arzbergerstr. 10, D-82211 Herrsching am Ammersee,
Germany

Telephone: (49)8152-375-0, Fax: (49)8152-265-8
E-mail: info@hamamatsu.de

Netherlands Office

Transistorstraat 7, NL-1322 CJ Almere, The
Netherlands

Telephone: (31)36-5405384, Fax: (31)36-5244948
E-mail: info@hamamatsu.nl

Poland Office

10 Ciolka Street, RN 126-127 01-402 Warsaw, Poland
Telephone: (48)22-646-0016, Fax: (48)22-646-0018
E-mail: poland@hamamatsu.de

Danish Office

Lautruphgj 1-3, DK-2750 Ballerup, Denmark
Telephone: (45)70 20 93 69, Fax: (45)44 20 99 10
Email: info@hamamatsu.dk

Israel Office (Hamamatsu Photonics Israel Ltd.)
Hahoshlim 6, Building C, 4672201 Herzliya, Israel
E-mail: Info@hamamatsu.co.il

France, Switzerland, Belgium, Spain:
HAMAMATSU PHOTONICS FRANCE S.AR.L.

Main Office

19, Rue du Saule Trapu, Parc du Moulin de Massy,
91882 Massy Cedex, France

Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10
E-mail: infos@hamamatsu.fr

Swiss Office

Dornacherplatz 7, 4500 Solothurn, Switzerland
Telephone: (41)32-625-60-60, Fax: (41)32-625-60-61
E-mail: swiss@hamamatsu.ch

Belgian Office

Axisparc Technology, rue Andre Dumont 7
1435 Mont-Saint-Guibert, Belgium

Telephone: (32)10 45 63 34, Fax: (32)10 45 63 67
E-mail: info@hamamatsu.be

Spanish Office

C. Argenters, 4 edif 2 Parque Tecnoldgico del Vallés
08290 Cerdanyola (Barcelona), Spain

Telephone: (34)93 582 44 30, Fax: (34)93 582 44 31
E-mail: infospain@hamamatsu.es

North Europe and CIS:

HAMAMATSU PHOTONICS NORDEN AB

Main Office

Torshamnsgatan 35 16440 Kista, Sweden
Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01
E-mail: info@hamamatsu.se

Russian Office

11, Christoprudny Boulevard, Building 1, Office 114,
101000, Moscow, Russia

Telephone: (7)495 258 85 18, Fax: (7)495 258 85 19
E-mail: info@hamamatsu.ru

Italy:

HAMAMATSU PHOTONICS ITALIA S.r.l.

Main Office

Strada della Moia, 1 int. 6, 20020 Arese (Milano), Italy
Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41
E-mail: info@hamamatsu.it

Rome Office

Viale Cesare Pavese, 435, 00144 Roma, Italy
Telephone: (39)06-50 51 34 54

E-mail: inforoma@hamamatsu.it

United Kingdom:

HAMAMATSU PHOTONICS UK Limited

Main Office

2 Howard Court, 10 Tewin Road, Welwyn Garden City,
Hertfordshire AL7 1BW, UK

Telephone: (44)1707-294888, Fax: (44)1707-325777
E-mail: info@hamamatsu.co.uk

South Africa Contact:

9 Beukes Avenue, Highway Gardens, Edenvale
1609 South Africa

Telephone/Fax: (27)11-609-0367
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