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The MPPC (multi-pixel photon counter) is a new type of photon-counting device 
made up of multiple APD (avalanche photodiode) pixels operated in Geiger mode. 
The MPPC is essentially an opto-semiconductor device with excellent photon-
counting capability and which also possesses great advantages such as low volt-
age operation and insensitivity to magnetic fields.

Features
· Excellent photon-counting capability
  (excellent detection efficiency versus number of incident photons)
· Small size
· Room temperature operation
· Low bias (below 80 V) operation
· High gain: 105 to 106

· Excellent time resolution
· Insensitive to magnetic fields
· Simple readout circuit operation
· MPPC module available
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The MPPC (multi-pixel photon counter) is one of the devices called Si-PM (silicon photomultiplier). It is a new type of photon-counting device using 

multiple APD (avalanche photodiode) pixels operating in Geiger mode. Although the MPPC is essentially an opto-semiconductor device, it has 

excellent photon-counting capability and can be used in various applications for detecting extremely weak light at the photon counting level.

The MPPC operates on a low voltage and features a high gain, high photon detection efficiency, high-speed response, excellent time resolution, 

and wide spectral response range, so it delivers the high-performance level needed for photon counting. The MPPC is also immune to magnetic 

fields, highly resistant to mechanical shocks, and will not suffer from “burn-in” by incident light saturation, which are advantages unique to 

solid-state devices. The MPPC therefore has a potential for replacing conventional detectors used in photon counting up to now. Since the MPPC 

is an easy-to-operate, high-performance detector, it is a promising device for use in a wide range of fields including medical diagnosis, academic 

research, and measurements.
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Hamamatsu MPPC

[Figure 1] Structure

1 Operating principle

Photon counting

Light has the properties of both a particle and a wave. When 

the light level becomes extremely low, light behaves as discrete 

particles (photons) allowing us to count the number of photons. 

Photon counting is a technique for measuring the number of in-

dividual photons.

The MPPC is suitable for photon counting since it offers excel-

lent time resolution and a multiplication function having high 

gain and low noise. Compared to ordinary light measurement 

techniques that measure the output current as analog signals, 

photon counting delivers a higher S/N and higher stability even 

in measurements at very low light levels.

Geiger mode and quenching resistor

When an APD is operated at a reverse voltage higher than the 

breakdown voltage, a saturated output inherent to the APD 

device occurs (Geiger discharge) by input of light regardless of 

whether the light level is high or low. The condition where an 

APD operates at this voltage level is called Geiger mode. Geiger 

mode allows obtaining a large output by way of the discharge 

even when detecting a single photon. Once Geiger discharge 

begins, it continues for as long as the electric fi eld in the APD is 

maintained.

To halt a Geiger discharge and detect the next photon, an exter-

nal circuit outside the APD must lower the operating voltage. 

One specifi c example for halting Geiger discharge is a technique 

using a so-called quenching resistor connected in series with 

the APD. This quickly stops avalanche multiplication in the APD 

because a drop in the operating voltage occurs when the output 

current caused by the Geiger discharge flows in the quench-

ing resistor. The output current caused by Geiger discharge is a 

pulse waveform with a sharp rise time, while the output current 

when Geiger discharge is halted by the quenching resistor is a 

pulse waveform with a relatively slow fall time [Figure 5].

Structure

Figure 1 shows a structure of an MPPC. The basic element (pixel) 

of an MPPC is a combination of Geiger mode APD and quench-

ing resistor, and a large number of these pixels are electrically 

connected and arranged in two dimensions.

KAPDC0029EA

[Figure 2] Block diagram for MPPC evaluation (with an oscilloscope)

KAPDC0028EC

[Figure 3] Basic connection diagram for MPPC

KAPDC0024EB

[Figure 4] Image of MPPC’s photon counting

KAPDC0049EA



MPPC, MPPC Modules 4

3 p.e.

2 p.e.

1 p.e.

10 ns

50
 m

V

0

3000

2500

2000

1500

1000

500

0 1 2 3 4 5 6 7 8 9 10

Fr
eq

ue
nc

y 
(n

um
be

r 
of

 e
ve

nt
s)

Number of detected photons

(M=1.25 × 106)

Pedestal

Basic operation

Each pixel in the MPPC outputs a pulse at the same amplitude 

when it detects a photon. Pulses generated by multiple pixels 

are output while superimposed onto each other. For example, if 

four photons are incident on different pixels and detected at the 

same time, then the MPPC outputs a signal whose amplitude 

equals the height of the four superimposed pulses.

Each pixel outputs only one pulse and this does not vary with 

the number of incident photons. So the number of output 

pulses is always one regardless of whether one photon or two 

or more photons enter a pixel at the same time. This means that 

MPPC output linearity gets worse as more photons are incident 

on the MPPC such as when two or more photons enter one 

pixel. This makes it essential to select an MPPC having enough 

pixels to match the number of incident photons.

The following two methods are used to estimate the number of 

photons detected by the MPPC.

· Observing the pulse

· Measuring the output charge

(1) Observing the pulse

When light enters an MPPC at a particular timing, its output 

pulse height varies depending on the number of photons de-

tected. Figure 5 shows output pulses from the MPPC obtained 

when it was illuminated with pulsed light at photon counting 

levels and then amplifi ed with a linear amplifi er and observed on 

an oscilloscope. As can be seen from the fi gure, the pulses are 

separate from each other according to the number of detected 

photons such as one, two, three photons and so on. Measuring 

the height of each pulse allows estimating the number of de-

tected photons.

[Figure 5]  Pulse waveforms (S12571-050C, M=1.25 × 106) 

when using linear amplifier (120 times)

(2) Measuring the output charge

The distribution of the number of photons detected during a par-

ticular period can be estimated by measuring the MPPC output 

charge using a charge amplifi er, etc. Figure 6 shows a distribu-

tion obtained by discriminating the accumulated charge amount.

[Figure 6]  Pulse height spectrum when using charge amplifi er 

(S12571-050C, M=1.25 × 106)

KAPDB0133EA

2 Features

Low afterpulse

When detecting photons with an MPPC, signals delayed 

from the output pulse may appear again. These signals are 

called afterpulses. Compared to our previously marketed 

products, the latest MPPCs have drastically reduced after-

pulses due to use of improved materials and wafer process 

technologies. Reducing afterpulses brings various benefits 

such as a better S/N, a wider operating voltage range, and 

improved time resolution and photon detection efficiency in 

high voltage regions.
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[Figure 7] Pulse waveforms

S10362-11-050C (previous product)
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S12571-050C (improved product)
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High photon detection efficiency

MPPC has peak sensitivity at a wavelength around 400 to 

500 nm. MPPC sensitivity is referred to as photon detection 

efficiency (PDE) and is calculated by the product of the quan-

tum efficiency, fill factor, and avalanche probability. Among 

these, the avalanche probability is dependent on the operat-

ing voltage. Our 25 μm pitch MPPC is designed for a high 

fill factor that vastly improves photon detection efficiency 

compared to our previous types. Using this same design, 

we also developed 10 μm and 15 μm pitch MPPC that deliv-

ers high-speed response and wide dynamic range as well as 

high photon detection efficiency. Although MPPC with 50 μm 

or 100 μm pitch has the same fill factor as that for the previ-

ous types, its photon detection efficiency will be improved 

by increasing the overvoltage.

[Figure 9]  Photon detection effi ciency vs. overvoltage

Wide dynamic range

The MPPC dynamic range is determined by the number of 

pixels and the pixel recovery time. Hamamatsu has devel-

oped MPPC with a smallest pixel pitch of 10 μm, which in-

creases the number of pixels per unit area and shortens the 

recovery time. This drastically extends the MPPC dynamic 

range.
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[Figure 8] Afterpulses vs. overvoltage

KAPDB0256EA

(M=5.15 × 105)
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[Figure 10] Pulse waveforms

High-speed, wide dynamic range type S12571-010C (pixel pitch: 10 μm)

[Table 1] Recommended overvoltage

Pixel pitch

(μm)

Recommended overvoltage
(V)

Previous type S12571 series

25 2.3 3.5

50 1.5 2.6

100 1.0 1.4

Vov = Vop - VBR

Vov: Overvoltage

Vop: Operating voltage

VBR: Breakdown voltage
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Low crosstalk

This phenomenon is called crosstalk. Hamamatsu has drasti-

cally reduced crosstalk in precision measurement MPPC by 

creating barriers between pixels.
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[Figure 12] Crosstalk vs. overvoltage

Metal quenching resistor

Due to the use of a metal quenching resistor, the temperature 

coeffi cient of the resistance is reduced to 1/5 of the previous 

type. This suppresses changes in the falling pulse edge especial-

ly at low temperatures and so improves the output waveform.

For information on the usable temperature range, refer to the 

datasheets.

[Figure 11] Pulse waveforms

KAPDB0258EA

[Figure 13]  Fall time vs. temperature 

(photosensitive area: 1 × 1 mm, pixel pitch: 50 μm)

General measurement type S12571-050C (pixel pitch: 50 μm)
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MPPC lineup

These MPPCs are suitable for general low-light-level measurement.

For general measurement NEW

Type no. Previous product
Photosensitive

area
(mm)

Pixel
pitch
(μm)

Package
Low
dark

count

Low
afterpulse

High photon
detection
efficiency

High speed, 
wide band-

width

Low
crosstalk

Cooling

S12571-025C S10362-11-025C

1 × 1

25

Ceramic

○ ○ ○
S12571-050C S10362-11-050C 50 ○ ○ ○
S12571-100C S10362-11-100C 100 ○ ○ ○
S12571-025P S10362-11-025P 25

Surface
mount type

○ ○ ○
S12571-050P S10362-11-050P 50 ○ ○ ○
S12571-100P S10362-11-100P 100 ○ ○ ○
S12572-025C S10362-33-025C

3 × 3

25

Ceramic

○ ○ ○
S12572-050C S10362-33-050C 50 ○ ○ ○
S12572-100C S10362-33-100C 100 ○ ○ ○
S12572-025P S10931-025P 25

Surface
mount type

○ ○ ○
S12572-050P S10931-050P 50 ○ ○ ○
S12572-100P S10931-100P 100 ○ ○ ○

This type of MPPC has a large number of pixels, making it suitable for applications where background light may cause saturation.

High-speed, wide dynamic range NEW

Type no. Previous product
Photosensitive

area
(mm)

Pixel
pitch
(μm)

Package
Low
dark

count

Low
afterpulse

High photon
detection
efficiency

High speed, 
wide band-

width

Low
crosstalk

Cooling

S12571-010C -

1 × 1

10
Ceramic

○ ○ ○ ○
S12571-015C - 15 ○ ○ ○ ○
S12571-010P - 10 Surface

mount type
○ ○ ○ ○

S12571-015P - 15 ○ ○ ○ ○
S12572-010C -

3 × 3

10
Ceramic

○ ○ ○ ○
S12572-015C - 15 ○ ○ ○ ○
S12572-010P - 10 Surface

mount type
○ ○ ○ ○

S12572-015P - 15 ○ ○ ○ ○

These MPPCs allow accurate measurements with lower dark count by cooling.

For very low light level measurement NEW

Type no. Previous product
Photosensitive

area
(mm)

Pixel
pitch
(μm)

Package
Low
dark

count

Low
afterpulse

High photon
detection
efficiency

High speed, 
wide band-

width

Low
crosstalk

Cooling

S12576-050 S11028-050 1 × 1
50

Metal
(Two-stage
TE-cooled)

○ ○ ○ ○

S12577-050 - 3 × 3 ○ ○ ○ ○

This type of MPPC has low crosstalk and decreases counting errors during measurement at low count rates.

For precision measurement NEW

Type no. Previous product
Photosensitive

area
(mm)

Pixel
pitch
(μm)

Package
Low
dark

count

Low
afterpulse

High photon
detection
efficiency

High speed, 
wide band-

width

Low
crosstalk

Cooling

S12651-050C S10362-11-050C
1 × 1

50

Ceramic

○ ○ ○
S12651-100C S10362-11-100C 100 ○ ○ ○
S12652-050C S10362-33-050C

3 × 3
50 ○ ○ ○

S12652-100C S10362-33-100C 100 ○ ○ ○
S12671-050 S11028-050

1 × 1
50

Metal
(Two-stage TE-cooled)

○ ○ ○ ○
S12671-100 S11028-100 100 ○ ○ ○ ○
S12672-050 -

3 × 3
50 ○ ○ ○ ○

S12672-100 - 100 ○ ○ ○ ○
Note: Please consult us about specifications of the above products.
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MPPC packages

4-side buttable type 4-side buttable type (16 ch array)

Ceramic Surface mount type Metal (TE-cooled)

These MPPCs employ a structure that reduced insensitive portions formed along the periphery of the photosensitive area. The 

4-side buttable structure allows them to be arrayed in two dimensions at equal intervals.

CSP (chip size package) type NEW

Type no. Previous product
Photosensitive
area per 1 ch

(mm)

Pixel
pitch
(μm)

Package TSV
Low dark 

count
Low 

afterpulse

High photon 
detection 
efficiency

Low 
crosstalk

S12892PA-50 - 2 × 2

50 Surface mount type

○ ○ ○ ○

S12641PA-50 S10931-050P 3 × 3 ○ ○ ○ ○

S12894PA-50 - 6 × 6 ○ ○ ○ ○

S12642-0404PA-50 S11064-050P 3 × 3
(4 × 4 ch array)

50

Surface mount type ○ ○ ○ ○

S12642-0404PB-50 - With connector ○ ○ ○ ○

S12642-0808PA-50 - 3 × 3
(8 × 8 ch array)

Surface mount type ○ ○ ○ ○

S12642-0808PB-50 - With connector ○ ○ ○ ○

S12642-1616PA-50 - 3 × 3
(16 × 16 ch array)

Surface mount type ○ ○ ○ ○

S12642-1616PB-50 - With connector ○ ○ ○ ○

S12895-0404PA-50 - 6 × 6
(4 × 4 ch array)

Surface mount type ○ ○ ○ ○

S12895-0404PB-50 - With connector ○ ○ ○ ○

Note: Please consult us about specifications of the above products.

These are monolithic arrays comprised of multiple 3 × 3 mm MPPCs formed on a single chip.

MPPC arrays NEW

Type no. Previous product
Photosensitive
area per 1 ch

(mm)

Pixel
pitch
(μm)

Package Low dark count
Low

afterpulse

High photon
detection
efficiency

Low crosstalk

S12573-025C S10985-025C
3 × 3

(2 × 2 ch array)

25

Ceramic

○ ○ ○

S12573-050C S10985-050C 50 ○ ○ ○

S12573-100C S10985-100C 100 ○ ○ ○

Note: Please consult us about specifications of the above products.
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Photon detection efficiency does not include crosstalk and afterpulses.
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MPPC for general measurement

(Typ. Ta=25 °C, unless otherwise noted)

Parameter Symbol
S12571

Unit
-025C, -025P -050C, -050P -100C, -100P

Effective photosensitive area - 1 × 1 mm

Pixel pitch - 25 50 100 μm

Number of pixels - 1600 400 100 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Photon detection efficiency (λ=λp)*1 PDE 35 %

Breakdown voltage VBR 65 ± 10 V

Operating voltage Vop VBR + 3.5 VBR + 2.6 VBR + 1.4 V

Dark count*2
Typ.

-
100

kcps
Max. 200

Terminal capacitance Ct 35 pF

Time resolution (FWHM)*3 - 250 250 300 ps

Temperature coefficient of 
operating voltage

- 60 mV/°C

Gain M 5.15 × 105 1.25 × 106 2.8 × 106 -

Temperature coefficient of gain - 8.2 × 103 2.7 × 104 1.2 × 105 /°C

*1: Photon detection efficiency does not include crosstalk and afterpulses.
*2: Threshold=0.5 p.e.
*3: Single photon level
Note:  The last letter of each type number indicates the package type (C: ceramic, P: surface mount type).

The following characteristics were measured at the operating voltage that yields the listed gain. (See the data attached to each product.)

S12571-025, -050, -100C/P

The S12571 series are general-purpose MPPC with drastically reduced afterpulses com-

pared to our previously marketed products. By widening the operating voltage range and 

improving the time resolution and photon detection effi ciency, the S12571 series offer 

the characteristics needed for a variety of applications. These MPPCs have a photosensi-

tive area of 1 × 1 mm and are available in a ceramic package or surface mount type.

· MPPC modules: C11205-150/-350 (analog output type)
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Gain vs. overvoltage

Dimensional outlines (unit: mm)

S12571-025C/-050C/-100C S12571-025P/-050P/-100P

Photon detection effi ciency vs. overvoltage Crosstalk probability vs. overvoltage

MPPC characteristics vary with the operating voltage. The 25 μm pixel pitch type is suitable for applications requiring a wide dynam-

ic range, because it has a large number of pixels and provides narrow-width output pulses. The 100 μm pixel pitch type is suitable 

for applications where high gain is essential. Although increasing the operating voltage improves the photon detection efficiency 

and time resolution, it also increases the dark count and crosstalk at the same time, so an optimum operating voltage must be se-

lected to match the application.

KAPDB0241EA KAPDB0242EB KAPDB0243EB

KAPDA0141EA

KAPDA0142EA
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(Typ. Ta=25 °C, unless otherwise noted)

Parameter Symbol
S12572

Unit
-025C, -025P -050C, -050P -100C, -100P

Effective photosensitive area - 3 × 3 mm

Pixel pitch - 25 50 100 μm

Number of pixels - 14400 3600 900 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Photon detection efficiency (λ=λp)*1 PDE 35 %

Breakdown voltage VBR 65 ± 10 V

Operating voltage Vop VBR + 3.5 VBR + 2.6 VBR + 1.4 V

Dark count*2
Typ.

-
1000

kcps
Max. 2000

Terminal capacitance Ct 320 pF

Time resolution (FWHM)*3 - 300 300 400 ps

Temperature coefficient of operating voltage - 60 mV/°C

Gain M 5.15 × 105 1.25 × 106 2.8 × 106 -

Temperature coefficient of gain - 8.2 × 103 2.7 × 104 1.2 × 105 /°C

*1: Photon detection efficiency does not include crosstalk and afterpulses.
*2: Threshold=0.5 p.e.
*3: Single photon level
Note:  The last letter of each type number indicates the package type (C: ceramic, P: surface mount type).

The following characteristics were measured at the operating voltage that yields the listed gain. (See the data attached to each product.)

S12572-025, -050, -100C/P

The S12572 series are general-purpose MPPC with drastically reduced afterpulses com-

pared to our previously marketed products. By widening the operating voltage range and 

improving the time resolution and photon detection effi ciency, the S12572 series offer 

the characteristics needed for a variety of applications. These MPPCs have a photosensi-

tive area of 3 × 3 mm and are available in a ceramic package or surface mount type.

· MPPC modules: C11205-150/-350 (analog output type)
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Dimensional outlines (unit: mm)

S12572-025C/-050C/-100C S12572-025P/-050P/-100P

MPPC characteristics vary with the operating voltage. The 25 μm pixel pitch type is suitable for applications requiring a wide dynam-

ic range, because it has a large number of pixels and provides narrow-width output pulses. The 100 μm pixel pitch type is suitable 

for applications where high gain is essential. Although increasing the operating voltage improves the photon detection efficiency 

and time resolution, it also increases the dark count and crosstalk at the same time, so an optimum operating voltage must be se-

lected to match the application.

KAPDA0143EB

KAPDA0144EA
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High-speed, wide dynamic range MPPC

(Typ. Ta=25 °C, unless otherwise noted)

Parameter Symbol
S12571

Unit
-010C, -010P -015C, -015P

Effective photosensitive area - 1 × 1 mm

Pixel pitch - 10 15 μm

Number of pixels - 10000 4489 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 470 460 nm

Photon detection efficiency (λ=λp)*1 PDE 10 25 %

Breakdown voltage VBR 65 ± 10 V

Operating voltage Vop VBR + 4.5 VBR + 4.0 V

Dark count*2
Typ.

-
100

kcps
Max. 200

Terminal capacitance Ct 35 pF

Time resolution (FWHM)*3 - 300 250 ps

Temperature coefficient of operating voltage - 60 mV/°C

Gain M 1.35 × 105 2.3 × 105 -

Temperature coefficient of gain - 1.6 × 103 3.5 × 103 /°C

*1: Photon detection efficiency does not include crosstalk and afterpulses.
*2: Threshold=0.5 p.e.
*3: Single photon level
Note:  The last letter of each type number indicates the package type (C: ceramic, P: surface mount type).

S12571-010, -015C/P

These MPPCs utilize very small pixels arrayed at high densities to achieve a high-

speed recovery time and wide dynamic range. Hamamatsu currently produces 

MPPC with a pixel density up to 10000 pixels/mm2 (pixel pitch: 10 μm). Utilizing 

advanced technology to enhance photon detection efficiency minimizes the drop 

in photon detection efficiency that usually occurs due to shrinking the pixel pitch.

· MPPC module: C11209-110 (analog output type)

S12571-010C/P (Vop=VBR + 4.5 V)

Photon detection efficiency vs. wavelength

S12571-015C/P (Vop=VBR + 4.0 V)

KAPDB0215EA KAPDB0216EA

The following characteristics were measured at the operating voltage that yields the listed gain. (See the data attached to each product.)

Photon detection efficiency does not include crosstalk and afterpulses.



Cathode
indicator hole

5.
0

1.
0

12
 ±

 1
.0

1.
5

3.0

6.0-0.25
+0

   0.45
Lead

Photosensitive
surface

Tolerance unless otherwise noted: ±0.2
Window material: Silicone resin

Photosensitive area
1.0 × 1.0

0.
45

 ±
 0

.1
5

1.
9

0.975 ± 0.15

Photosensitive area
1.0 × 1.0

Photosensitive
surface

0.3

0.85 ± 0.15

2.425

1.
1

2.325

0.
55

0.
55

Tolerance unless otherwise noted: ±0.1
Window material: Epoxy resin

0
0 1 2 3 4 85 6 7

5 × 105

4 × 105

3 × 105

2 × 105

1 × 105

G
ai

n

Overvoltage (V)

(Typ. Ta=25 °C)

S12571-015C

S12571-010C Ph
ot

on
 d

et
ec

tio
n 

ef
fic

ie
nc

y 
(%

)

Overvoltage (V)

0
0 2 4 61 3 5 7 8

60

50

40

30

20

10

(Typ. Ta=25 °C, λ=408 nm)

S12571-015C

S12571-010C

0 1 2 3 4 5 6 7 8

50

40

30

20

10

Cr
os

st
al

k 
pr

ob
ab

ili
ty

 (
%

)

Overvoltage (V)

(Typ. Ta=25 °C)

0

S12571-015C

S12571-010C

Gain vs. overvoltage Photon detection effi ciency vs. overvoltage Crosstalk probability vs. overvoltage

Because the high-speed, wide dynamic range MPPC has a small pixel capacitance, the gain is smaller than the MPPC for general 

measurement. The gain and photon detection efficiency are increased by applying the higher operating voltage. Please use it with 

the appropriate operating voltage because the crosstalk increases at the same time.
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Dimensional outlines (unit: mm)

S12571-010C/-015C S12571-010P/-015P

KAPDA0141EA

KAPDA0142EA
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S12572-010, -015C/P

These MPPCs utilize very small pixels arrayed at high densities to achieve a high-

speed recovery time and wide dynamic range. Hamamatsu currently produces 

MPPC with a pixel density up to 10000 pixels/mm2 (pixel pitch: 10 μm). Utilizing 

advanced technology to enhance photon detection efficiency minimizes the drop 

in photon detection efficiency that usually occurs due to shrinking the pixel pitch.

· MPPC module: C11209-110 (analog output type)

(Typ. Ta=25 °C, unless otherwise noted)

Parameter Symbol
S12572

Unit
-010C, -010P -015C, -015P

Effective photosensitive area - 3 × 3 mm

Pixel pitch - 10 15 μm

Number of pixels - 90000 40000 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 470 460 nm

Photon detection efficiency (λ=λp)*1 PDE 10 25 %

Breakdown voltage VBR 65 ± 10 V

Operating voltage Vop VBR + 4.5 VBR + 4.0 V

Dark count*2
Typ.

-
1000

kcps
Max. 2000

Terminal capacitance Ct 320 pF

Time resolution (FWHM)*3 - 500 400 ps

Temperature coefficient of operating voltage - 60 mV/°C

Gain M 1.35 × 105 2.3 × 105 -

Temperature coefficient of gain - 1.6 × 103 3.5 × 103 /°C

*1: Photon detection efficiency does not include crosstalk and afterpulses.
*2: Threshold=0.5 p.e.
*3: Single photon level
Note:  The last letter of each type number indicates the package type (C: ceramic, P: surface mount type).

S12572-010C/P (Vop=VBR + 4.5 V)

Photon detection efficiency vs. wavelength

S12572-015C/P (Vop=VBR + 4.0 V)

KAPDB0224EA KAPDB0225EA

The following characteristics were measured at the operating voltage that yields the listed gain. (See the data attached to each product.)

Photon detection efficiency does not include crosstalk and afterpulses.
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Because the high-speed, and wide dynamic range MPPC has a small pixel capacitance, the gain is smaller than the MPPC for gen-

eral measurement. The gain and photon detection efficiency are increased by applying the higher operating voltage. Please use it 

with the appropriate operating voltage because the crosstalk increases at the same time.
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Dimensional outlines (unit: mm)

S12572-010C/-015C S12572-010P/-015P

KAPDA0143EB

KAPDA0144EA
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MPPC for very low light level measurement

(Typ. Td=-10 °C)

Parameter Symbol S12576-050 S12577-050 Unit

Effective photosensitive area - 1 × 1 3 × 3 mm

Pixel pitch - 50 μm

Number of pixels - 400 3600 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Photon detection efficiency 
(λ=λp)*1 PDE 35 %

Breakdown voltage VBR 62.9 ± 10 V

Operating voltage Vop VBR + 2.6 V

Dark count*2
Typ.

-
5 50

kcps
Max. 10 100

Terminal capacitance Ct 35 320 pF

Time resolution (FWHM)*3 - 250 ps

Temperature coefficient of 
operating voltage

- 60 mV/ °C

Gain M 1.25 × 106 -

Temperature coefficient of gain - 2.7 × 104 /°C

*1: Photon detection efficiency does not include crosstalk and afterpulses.
*2: Threshold=0.5 p.e.
*3: Single photon level

S12576-050, S12577-050 

The S12576-050 and S12577-050 are MPPC devices that contain a thermo-

electric cooler to avoid the drop in S/N caused by the dark count. The dark 

count decreases by half for every approx. 8 °C drop in element temperature.

·  MPPC modules
C11208-150/-350 (analog/digital output type)
C12661-150/-350 (digital output type)
C12662-150/-350 (analog output type)

The following characteristics were measured at the operating voltage that yields the listed gain. (See the data attached to each product.)
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Current vs. voltage of TE-cooler

Dark current vs. element temperature (S12576-050)

KAPDB0166EA KAPDB0167EC KAPDB0168ED

Thermistor temperature characteristics Cooling characteristics of TE-cooler

KAPDB0218EA

Reverse voltage vs. element temperature (S12576-050)

KAPDB0219EA

Photon detection efficiency vs. wavelength

KAPDB0220EA

Dimensional outline (unit: mm)

KAPDA0145EA

Photon detection efficiency does not include crosstalk and afterpulses.

In this data, MPPC is not operated. When 
MPPC is in operation, the data will vary be-
cause the amount of heat generated in MPPC 
changes depending on the applied reverse 
voltage and incident light level.
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Optical measurement modules capable of measuring very low light levels

Hamamatsu provides a full lineup of MPPC modules capable of measuring light over a wide range (10 orders of magnitude) from 

the photon counting region to nW (nanowatt) region. MPPC modules contain a signal amplifier circuit, a high-voltage power supply 

circuit, and other components needed for MPPC operation. MPPC modules operate just by connecting them to a power supply (±5 V, 

etc).

Hamamatsu offers a wide lineup of MPPC modules including cooled modules that give a low dark count and non-cooled modules 

with a temperature compensation function for stable measurement. Hamamatsu also provides starter kits developed for making ini-

tial MPPC evaluations and a temperature-compensated high-voltage power supply module designed to operate an MPPC.

MPPC modules

Measurement and analysis

Environment Industry

Academic research Medical diagnosis
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(λ=450 nm)

Analog output type

Starter kit

Number of incident
 photons (cps)

Incident light level (W)

Digital output type

C11209-110
Non-cooled type / 10 μm pitch

C11205 series
Non-cooled type / 50 μm pitch

C12662 series
TE-cooled type / 50 μm pitch

C12661 series
TE-cooled type / 50 μm pitch

C11202 series
TE-cooled type / single pixel

C11208 series
USB interface

MPPC modules

Starter kit

Non-cooled type

Cooled type

Analog output type High speed

High sensitivity

High sensitivity, low noise

Digital output type

Single pixel

Multiple pixels

C12332

C11208 series

C11209-110

C11205 series

C11202 series

C12662 series

C12661 series

TE-cooled type

Photosensitive area: □1 mm, 10 μm pitch
Rise time: 500 ps

Photoelectric sensitivity: 1 × 109 V/W
Noise equivalent power: 0.8 fW/Hz1/2 (□1 mm)

Photoelectric sensitivity: 1 × 109 V/W
Noise equivalent power: 0.2 fW/Hz1/2 (□1 mm)

Photon detection efficiency: 70%
Dark count: 7 cps (ϕ50 μm)

Photosensitive area: □1 mm, □3 mm
Dark count: 2.5 kcps (□1 mm)

3 outputs (analog, digital, pulse count value)
USB bus power drive

Includes a power supply for MPPC with a 
temperature compensation function.
Any MPPC (non-cooled type) can be selected. 
(MPPC sold separately)

MPPC, MPPC Modules 20

Measurable light level range

MPPC modules include two output types according to the incident light level (number of photons): analog output type and digital 

output type. Starter kits for initial MPPC evaluations are also available.

Broad product lineup to meet diverse applications

KACCC0678EA

Note: Power supply modules and array modules are also available.
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C12661-350 
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Selecting the digital output type or analog output type

The output type (digital or analog) should be selected according to the light level incident on the MPPC module.

The following output waveforms (a) (b) and (c) show MPPC output waveforms measured at different incident light levels and ob-

served on an oscilloscope. The incident light level was increased in the order of (a) (b) and (c), starting from (a) at very low light lev-

els. The output signal of (a) as seen here consists of discrete pulses. In this state, selecting the digital output type allows measur-

ing at a higher S/N, where the signals are binarized and the number of pulses is digitally counted. Since the digital output type can 

easily subtract the dark count from the signal, the detection limit is determined by dark count fluctuations.

As the light level increases, the output waveform consists of pulses overlapping each other [Output waveforms (b) (c)]. In this state, 

the number of pulses cannot be counted and the analog output type should be selected to measure the analog output and find the 

average value. The detection limit in the analog output type is determined by the dark current shot noise and the cutoff frequency of 

the readout circuit.

The bottom graphs show dynamic range of analog output type (C12662-350) and digital output type (C12661-350).

Dynamic range

Output waveform examples

KACCB0311EA

(a) Light level is very low (b) Light level is low (c) Light level is high
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Amplifier Analog output

±5 V

Power supply 
for MPPC

C11204-01
Temprature

sensor

MPPC

KACCC0675EA

TE-cooled
MPPC

High-voltage
controller

Amplifier

High-voltage 
power supply circuit

Microcontroller

Comparator

Analog output Digital output

Counter

USB
interface

Temperature
controller

KACCC0518EA

Block diagram

Oscilloscope

Frequency counter

Light 
source Photon

Object

Digital signal cable

Analog signal cable

PC
(with supplied software installed)

MPPC module
C11208 series

USB cable
(accessory of 
MPPC module)

Connection example (C11208 series)

KACCC0516EB

Analog output type (C11205 series)

Digital output type (C11208 series)
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Type no.
Photo

W x D x H 
(mm)

Input 
voltage 
range

Output 
voltage 
range

Ripple noise
typ.*1

Temperature 
stability

typ.

Setting 
resolution

Features

C11204-01

19.4 × 17 × 6.3

5 V 50 to 90 V 0.1 mVp-p ±10 ppm/°C 1.8 mV
•  Includes high-precision temperature compensation 

function (temperature stability: ±10 ppm/°C typ.)
• Various settings possible via serial interface

*1: No load; recommended circuit is used

MPPC module lineup

Starter kits NEW

Type no.
Photo

W x D x H 
(mm)

Photosensitive 
area

Pixel 
pitch

Internal MPPC
Temperature 

control
Supply 
voltage

Features

C11208-150

98 × 60 × 35

 1 mm
50 μm

S12576-050 TE-cooled (-10 °C)
USB

 bus power

•  Suitable for initial MPPC evaluations; supports 3 
outputs (analog,digital, and pulse count value)

• USB bus power driveC11208-350  3 mm S12577-050 TE-cooled (0 °C)

C12332

70 × 50 × 11.4

Evaluates any non-cooled MPPC 
(sold separately)

Temperature 
compensation 
(non-cooled)

±5 V
• Simple initial MPPC evaluations
• Includes C11204-01 power supply for MPPC
• Measurable just by setting MPPC operating voltage from PC

Digital output type NEW

Type no.
Photo

W x D x H 
(mm)

Photosensitive 
area

Pixel 
pitch

Internal MPPC Dark count
Maximum 
count rate

Temperature 
control

Supply 
voltage

Features

C12661-150

98 × 60 × 35

 1 mm
50 μm

S12576-050 2.5 kcps
10 Mcps

TE-cooled 
(-20 °C)

±5 V

•  High photon detection 
efficiency (35%)

• Low dark count
• Low afterpulseC12661-350  3 mm S12577-050 25 kcps

C11202-050

98 × 60 × 35

ϕ50 μm −
Single pixel type

7 cps 30 Mcps •  High photon detection 
efficiency (70%)

• Low dark count
• Low afterpulseC11202-100 ϕ100 μm − 30 cps 20 Mcps

Analog output type NEW

Type no.
Photo

W x D x H 
(mm)

Photosensitive
area

Pixel
pitch

Internal MPPC
Noise

equivalent
power

High-band
cutoff 

frequency
Temperature 

control
Supply 
voltage

Features

C11209-110

45 × 38 × 13

 1 mm 10 μm S12571-010C 3 fW/Hz1/2 40 MHz
(rise time: 500 ps)

Temperature 
compensation 
(non-cooled)

+5 V
• High speed
• Compact size

C11205-150

50 × 50 × 19.6

 1 mm
50 μm

S12571-050C 0.8 fW/Hz1/2

7 MHz
Temperature 

compensation 
(non-cooled)

±5 V • High sensitivity (1 × 109 V/W)
C11205-350  3 mm S12572-050C 2 fW/Hz1/2

C12662-150

98 × 60 × 35

 1 mm
50 μm

S12576-050 0.2 fW/Hz1/2

7 MHz
TE-cooled

(-20 °C)
±5 V

• High sensitivity (1 × 109 V/W)
• Low noise

C12662-350  3 mm S12577-050 0.4 fW/Hz1/2

Array modules are available in various types. Contact us for detailed information.

C12677 series: Analog type

C12678 series: Photon counting type

C12679 series: MCA (Multi-Channel Analyzer) type

Array modules

The power supply module is a high voltage power supply that is optimized for MPPCs.

Power supply module NEW
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Application examples of MPPC modules

Application examples of Hamamatsu MPPC modules are shown below.

MPPC module

Sample

Fluorescence

Reagent

MPPC moduleSemiconductor
laser

Wafer

Fluorescence measurement Wafer surface inspection

KACCC0664EA KACCC0665EA

High photon detection efficiency, low afterpulse

C12661 series, C12662 series

Major characteristics

Suitable MPPC modules

High-speed response, wide dynamic range

C11209 series

Major characteristics

Suitable MPPC modules

MPPC module

Semiconductor
laser

MPPC module (array type)

Cancer
position information

Subject

Pair 
annihilation
gamma-rays

Scintillation measurement Distance measurement

KACCC0598EA KACCC0666EA

Wide dynamic range

C11205 series

Major characteristics

Suitable MPPC modules

High-speed response, wide dynamic range

C11209 series

Major characteristics

Suitable MPPC modules

Semiconductor
laser

MPPC module

Semiconductor
laser

Photodiode

Fluorescence

Scattered
light

MPPC module

Flow cytometry Particle measurement

KACCC0668EA KACCC0667EA

High photon detection efficiency

C11205 series, C12662 series

Major characteristics

Suitable MPPC modules

High photon detection efficiency, low afterpulse

C11202 series

Major characteristics

Suitable MPPC modules



40 ± 0.3 20.58

1.5

1345 ± 0.3

15

2238
 ±

 0
.3

4

Analog output connector
(MMCX connector)

Power supply
connector

(4 ×) M2.6 depth 4

M6 depth 5

1

1

Tolerance unless otherwise noted: ±0.2
Weight: 34 g

Photosensitive 
surface

Photosensitive
area
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High-speed amplifier Analog output

+5 V

Power supply 
for MPPC

C11204-01
Temprature

sensor

MPPC

1 ns

GND

5 
m

V

Analog output type MPPC modules

(Typ. Ta=25 °C, λ=λp, Vs=+5 V, unless otherwise noted)

Parameter Symbol C11209-110 Unit

Internal MPPC - S12571-010C -

Effective photosensitive area - 1 × 1 mm

Pixel pitch - 10 μm

Number of pixels - 10000 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 520 nm

Temperature stability of output voltage - ±5 max. %

Photoelectric sensitivity - 2.6 × 106 V/W

Rise time tr 500 ps

Cutoff frequency
High band

fc
40 MHz

Low band 10 kHz

Noise equivalent power NEP 3 fW/Hz1/2

Minimum detection limit - 20 pW rms

Saturation input light level - 100 nW

Dimensions - 45 × 38 × 13 mm

Dimensional outline (unit: mm) Analog output waveforms

KACCA0312EA

C11209-110

The C11209-110 is an optical measurement module capable of detecting low level 

light. It consists of an MPPC, a high-speed amplifier circuit, a high-voltage circuit, 

and a temperature compensation circuit. Utilizing a small pixel pitch (10 μm) MPPC 

allows high-speed measurement over a wide dynamic range, making the C11209-110 

suitable for high-speed signal measurement such as distance measurement. The 

C11209-110 operate just by connecting it to an external single power supply (+5 V).

Block diagram

KACCC0710EA



MPPC, MPPC Modules 26

Amplifier Analog output

±5 V

Power supply 
for MPPC

C11204-01
Temprature

sensor

MPPC

1 μs

GND

10
0 

m
V

Dimensional outline (unit: mm)

KACCA0310EB

(Typ. Ta=25 °C, λ=λp, Vs=±5 V, unless otherwise noted)

Parameter Symbol C11205-150 C11205-350 Unit

Internal MPPC - S12571-050C S12572-050C -

Effective photosensitive area - 1 × 1 3 × 3 mm

Pixel pitch - 50 μm

Number of pixels - 400 3600 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 500 nm

Temperature stability of output voltage - ±5 max. %

Photoelectric sensitivity - 1.0 × 109 V/W

Cutoff frequency
High band

fc
7 MHz

Low band DC -

Noise equivalent power NEP 0.8 2 fW/Hz1/2

Minimum detection limit - 2.5 5.5 pW rms

Maximum output voltage - 4.9 V

Dimensions - 50 × 50 × 19.6 mm

C11205 series

The C11205 series are optical measurement modules capable of de-

tecting low level light. These modules consist of an MPPC, a signal 

amplifier circuit, a high-voltage power supply circuit, and a temperature 

compensation circuit. The photosensitive area is available in two sizes 

of 1 × 1 mm and 3 × 3 mm, and the signal output is analog. Modules 

operate just by connecting them to an external power supply (±5 V).

Power supply 
connector

(4 ×)   3.2

45

50

Photosensitive area
Analog output connector
(BNC connector)

Photosensitive 
surface

Tolerance unless otherwise noted: ±0.3
Weight: 35 g

C (9)
(3.7)

19
.6

25

35

50
D

B

A
45

B

16

18

C

0.6

0.55

D

(5.5)

(6)

A

6

8

Type no.

C11205-150

C11205-350

Analog output waveform

Block diagram

KACCC0675EA
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TE-cooled
MPPC

High-voltage
controller

Amplifier

High-volgate power 
supply circuit

Microcontroller
±5 V

Analog output

Temperature
controller

1 μs

GND

10
0 

m
V

60 98

40 20

(4.9)
Photosensitive surface

35

45

Photosensitive area

(4 ×) M3 depth 5Power supply connector

Analog output connector
(SMB connector)

Tolerance unless otherwise noted: ±0.5
Weight: 230 g

Rear view

Power Signal

Dimensional outline (unit: mm)

KACCA0314EA

C12662 series

The C12662 series are optical measurement modules capable of detect-

ing low light levels. These modules consist of a thermoelectrically cooled 

MPPC, a signal amplifier circuit, a high-voltage power supply circuit, and 

a temperature control circuit. The photosensitive area is available in two 

sizes of 1 × 1 mm and 3 × 3 mm, and the signal output is analog. Mod-

ules operate just by connecting them to an external power supply (±5 V).

(Typ. Ta=25 °C, λ=λp, Vs=±5 V, unless otherwise noted)

Parameter Symbol C12662-150 C12662-350 Unit

Internal MPPC - S12576-050 S12577-050 -

Effective photosensitive area - 1 × 1 3 × 3 mm

Pixel pitch - 50 μm

Number of pixels - 400 3600 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 500 nm

Element temperature (setting temperature) Td -20 °C

Photoelectric sensitivity - 1.0 × 109 V/W

Cutoff frequency
High band

fc
7 MHz

Low band DC -

Noise equivalent power NEP 0.2 0.4 fW/Hz1/2

Minimum detection limit - 0.55 1.1 pW rms

Maximum output voltage - 4.9 V

Dimensions - 98 × 60 × 35 mm

Analog output waveform

Block diagram

KACCC0680EA
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TE-cooled
MPPC

High-voltage
controller

Amplifier

High-voltage 
power supply circuit

Microcontroller

Comparator

±5 V

Digital output

Temperature
controller

10 ns

GND

1 
V

Photosensitive area

60 98

40 20

(4.9)
Photosensitive surface

35

45

(4 ×) M3 depth 5

Digital output connector
(SMB connector)

Power supply connector

Rotary switch
(comparator threshold level)

Tolerance unless otherwise noted: ±0.5
Weight: 230 g

Power Switch Signal

Back view

Dimensional outline (unit: mm)

KACCA0313EA

Digital output type MPPC modules

C12661 series

The C12661 series are photon counting modules capable of detecting low 

light levels. These modules consist of a thermoelectrically cooled MPPC, 

a signal amplifier circuit, a comparator circuit, a high-voltage power supply 

circuit, and a temperature control circuit. The photosensitive area is available 

in two sizes of 1 × 1 mm and 3 × 3 mm, and the signal output is digital. 

Modules operate just by connecting them to an external power supply (±5 V).

(Typ. Ta=25 °C, λ=λp, Vs=±5 V, unless otherwise noted)

Parameter Symbol C12661-150 C12661-350 Unit

Internal MPPC - S12576-050 S12577-050 -

Effective photosensitive area - 1 × 1 3 × 3 mm

Pixel pitch - 50 μm

Number of pixels - 400 3600 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Element temperature (setting temperature) Td -20 °C

Photon detection efficiency* PDE 35 %

Dark count* - 2.5 25 kcps

Afterpulse probability - 1 %

Comparator output - TTL compatible -

Comparator threshold level - Can be set in 9 steps from 0.5 to 8.5 p.e.

Maximum count rate - 10 Mcps

Dimensions - 98 × 60 × 35 mm

* Threshold=0.5 p.e.

Digital output waveform

Block diagram

KACCC0679EA



Thermoelectrically 
cooled type

MPPC

High voltage
controller

Amplifier

High-voltage power 
supply circuit

Microcontroller

Comparator Digital output

±5 V
Temperature

controller
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10 ns

GND

1 
V

60 98

40 20

(4.9)
Photosensitive surface

35

45

Photosensitive area

(4 ×) M3 depth 5Power supply connector

Digital output connector
(SMB connector)

Tolerance unless otherwise noted: ±0.5
Weight: 230 g

Power Signal

Back view

Dimensional outline (unit: mm)

KACCA0317EA

C11202 series

The C11202 series is a single-photon counting module capable of detecting low 

light levels. The C11202 series is made up of a single-pixel thermoelectrically cooled 

MPPC, a signal amplifier circuit, a comparator circuit, a high-voltage power supply 

circuit, and a temperature control circuit. The photosensitive area is available in two 

sizes of ϕ50 μm and ϕ100 μm, and such small photosensitive areas offer a low dark 

count. Modules operate just by connecting them to an external power supply (±5 V).

(Typ. Ta=25 °C, λ=λp, Vs=±5 V, unless otherwise noted)

Parameter Symbol C11202-050 C11202-100 Unit

Internal MPPC - Single pixel type -

Effective photosensitive area - ϕ50 ϕ100 μm

Number of pixels - 1 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Element temperature (setting temperature) Td -20 °C

Photon detection efficiency PDE 70 %

Dark count - 7 30 cps

Afterpulse probability* - 0.1 %

Comparator output - TTL compatible -

Maximum count rate - 30 20 Mcps

Dimensions - 98 × 60 × 35 mm

*100 ns to 500 ns

Digital output waveform

Block diagram

KACCC0674EA



TE-cooled
MPPC

High-voltage
controller

Amplifier

High-voltage 
power supply circuit

Microcontroller

Comparator

Analog output Digital output

Counter

USB
interface

Temperature
controller
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10 ns

GND

10
0 

m
V

60 98

40 20

(4.9)
Photosensitive surface

35

45

Photosensitive area

(4 ×) M3 depth 5

Analog output connector
(SMB connector)

USB (MiniB) connector

Digital output connector
(SMB connector)

Tolerance unless otherwise noted: ±0.5
Weight: 230 g

USB Comparator Analog

Rear view

Dimensional outline (unit: mm)

KACCA0311EA

Starter kits

C11208 series

The C11208 series are starter kits designed for evaluating 

thermoelectrically cooled MPPC. These starter kits have a USB 

interface that allows you to change the threshold level and ac-

quire data from a PC. No external power supply is needed since 

they operate on USB bus power. Three signal output formats of 

analog, digital, and pulse count (USB) are provided.

(Typ. Ta=25 °C, λ=λp, unless otherwise noted)

Parameter Symbol C11208-150 C11208-350 Unit

Internal MPPC - S12576-050 S12577-050 -

Effective photosensitive area - 1 × 1 3 × 3 mm

Pixel pitch - 50 μm

Number of pixels - 400 3600 -

Spectral response range λ 320 to 900 nm

Peak sensitivity wavelength λp 450 nm

Element temperature (setting temperature) Td -10 0 °C

Photon detection efficiency* PDE 35 %

Dark count* - 5 120 kcps

Comparator output - TTL compatible -

Comparator threshold level - 9 adjustable levels: 0.5 to 7.5 and disable p.e.

Interface - USB 1.1 -

Dimensions - 98 × 60 × 35 mm

*0.5 p.e. (threshold level)

Analog output waveform

Block diagram

KACCC0518EA



USB I/F PC

±5 V

Analog output
Select 
jumper

C11204-01

Temperature
 sensor

MPPC
Socket

Sensor board Power supply board

Amplifier
(Gain: 20)
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10 ns

GND

5 
m

V

(λ=405 nm)

(18.1)
(25.5)

(5
.5

)

Analog output connector
(SMB connector)

Power connector

(2
.9

)

Flexible cable
connector

(17.5)

USB port

USB interface circuit

(6
.2

)

(1
0.

1)1.
6

(5.6)

(8.1) 32332.5

70

2.
5

45 50

(6 ×)   2.2

Tolerance unless otherwise noted: ±0.2 

Dimensional outline (unit: mm)

KACCA0315EA

C12332

The C12332 is a starter kit designed for simple non-cooled MPPC evaluations. It consists 

of a sensor board and a power supply board. The sensor board includes an MPPC socket 

and a temperature sensor. The power supply board includes a C11204-01 power supply 

module for MPPC, a signal amplifier circuit, and a USB interface board. The USB interface 

allows you to change the bias voltage and set the temperature compensation coefficient 

from a PC. The C12332 operates just by connecting it to an external power supply (±5 V).

(Typ. Ta=25 °C, Vs=±5 V, unless otherwise noted)

Parameter Symbol C12332 Unit

Supply voltage Vs ±5 V

Supply voltage range Vo 50 to 90 V

Setting voltage error - ±10 mV

Setting voltage resolution* - 10 mV

Voltage monitoring error - ±10 mV

Current monitoring error - ±0.05 mA

Load resistance RL 50 or 1k Ω

Cutoff frequency
High band

fc
40

MHz
Low band DC

Integrated thermosensor - LM94021BIMG (by Texas Instruments) -

Interface - USB 2.0 (Full speed) -

*When using sample software

MPPC (S10985-025C/
-050C/-100C) mount position

MPPC
(S12571-010C/-015C/-025C/
-050C/-100C) mount position

MPPC (S10362-11-025U/
-050U/-100U) mount position

1.
6

50

45

Analog temperature sensor

Flexible cable connector

32 37

MPPC
(S12572-010C/-015C/-025C/
-050C/-100C) mount position

(4 ×) 2.2

KACCA0316EA

Analog output waveforms (impulse light)

Block diagram

KACCC0672EA



Copies of the full warranty can be obtained prior to the purchase of products by contacting your local Hamamatsu sales office. 

Hamamatsu makes no other warranties, and any and all implied warranties of merchantability, or fitness for a particular purpose, 

are hereby disclaimed. The customer is responsible for use of the product in accordance with Hamamatsu's instructions and 

within the operating specifications and ratings listed in this catalogue. Hamamatsu shall not be responsible for the customer's 

improper selection of a product for a particular application or otherwise. No warranty will apply if the products are in any way 

altered or modified after delivery by Hamamatsu or for any intentional misuse or abuse of the products. Proper design safety 

rules should be followed when incorporating these products into devices that could potentially cause bodily injury. 

Hamamatsu's liability on any claim for loss or damage arising out of the supplying of any products, whether based on contract, 

warranty, tort (including negligence and for property damage or death and bodily injury) or other grounds, shall not in any event 

exceed the price allocable to such products or a part thereof involved in the claim, regardless of cause or fault. In no event shall 

Hamamatsu be responsible to the customer or any third party for any consequential, incidental or indirect damages, including 

but not limited to loss of profits, revenues, sales, data, business, goodwill or use, even if the company has been advised of the 

possibility of such loss or damage. The limitation of liability set forth herein applies both to products and services purchased or 

otherwise provided hereunder. This warranty is limited to repair or replacement, at the sole option of Hamamatsu, of any product 

which is defective in workmanship or materials used in manufacture. All warranty claims must be made within 1 year from the 

date of purchase or provision of the products or services. 

Products that are amenable to repair shall be done so either under warranty or pursuant to a separate repair agreement. Some 

products cannot be repaired either because of the nature or age of the product, the unavailability of spare parts, or the extent of 

the damage is too great. Please contact your local Hamamatsu office for more details.

The products described in this catalogue should be used by persons who are accustomed to the properties of photoelectronics 

devices, and have expertise in handling and operating them. They should not be used by persons who are not experienced or 

trained in the necessary precautions surrounding their use.

The information in this catalogue is subject to change without prior notice.

Information furnished by Hamamatsu is believed to be reliable. However, no responsibility is assumed for possible inaccuracies 

or omissions. Before using these products, always contact us for the delivery specification sheet to check the latest specifications.

No patent rights are granted to any of the circuits described herein.
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