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Company Information: Headquarter - Hamamatsu Photonics K.K. 

● Established: September 29, 1953 

 

● Stock listing: Tokyo Stock Exchange  

      (1st Section, ID number: 6965) 

 

● Capital : 35 Billion YEN  

 

● Turnover FY15: 120 Bio Yen net sales / 1 Bio US$  

 (+7% compared to FY14) 

 

● Number of employees : > 4400 
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Hamamatsu Photonics K.K. - Divisions: 

Photomultiplier Tubes, Light Sources, 

Fiber Optics Plates, Image Sensors,   

X-ray Products, etc. 

Photodiodes, Photo ICs, Image 

Sensors, Infrared Sensors, X-ray 

Sensors, Solid State Emitters, etc. 

Imaging & Measurement Instruments  

in the diverse fields such as biological/ 

medical/pharmaceutical fields, semi-

conductor, spectroscopy and industry 

High Power LD, CW LD, etc. 
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Products of Solid State Division: 

Si photodiodes APD/ MPPC Si-Strip Detectors Image sensors PSD 

Infrared detectors Visible sensors Colour sensors LED Optical communication  

devices 

SLM (spatial light 

modulator) 
Flat panel sensors Mini-spectrometers Opto-semiconductor 

modules 

Photo-IC 
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Global Network 

HAMAMATSU PHOTONICS 

DEUTSCHLAND GmbH. 

 

HAMAMATSU PHOTONICS 

FRANCE S.A.R.L. 

 

HAMAMATSU PHOTONICS 

UK Limited 

 

HAMAMATSU PHOTONICS 

NORDEN AB 

 

HAMAMATSU PHOTONICS 

ITALIA S.R.L. 

 

HAMAMATSU 

CORPORATION 

 

HAMAMATSU PHOTONICS  

(CHINA) Co., Ltd. 
Affiliated company 

Office, Agency 
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Company Information: Hamamatsu Photonics Deutschland GmbH 

 

● Location:  Herrsching 

 

● Founded: 1986 

 

● Turnover:  106 Mio. € (FY 2014/15) 

 

● Employees:   90 

 

 

 

 

 

 

 

● Certified:  ISO 9001:2000 

    ISO 14001:2005  

 

● Services:  Sales, Service, Technical 

  Support, Stock 

  

1-Mar-16 
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Turnover by Group – Hamamatsu Photonics Deutschland 

1-Mar-16 
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What is an MPPC? 
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Multi-Pixel-Photon-Counter (MPPC) 

SiPM (Silicon-Photo-Multiplier) 

SiPMT (Silicon-Photo-Multiplier-Tube) 



13 1-Mar-16 13 1-Mar-16 

Operating Principle 

Vover 
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Key Parameters and Technologies 

 Photo Detection Efficiency (PDE) and Spectral Response 

 Time Response 

 Fill factor and Quenching Resistor Material 

 Dynamic Range and Linearity 

 Gain and its stabilization 

 Dark Count Rate (DCR) 

 Optical cross talk (CT) 

 Afterpulsing (AP) 

 Temperature Dependence of Parameters 

 Assembly Technology 
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Photo Detection Efficiency and Spectral Response 
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Photo Detection Efficiency and Spectral Response 
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Photo Detection Efficiency and Spectral Response 

(at 25°C) 
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Time Response 

The output pulse of an MPPC consists of 2 

components. A fast pulse and a recharge 

pulse. The fast pulse is the fast component 

passing through the parasitic capacitance. 

The recharge pulse is the slow component 

passing through the quenching resistor. This 

gives one information of the approximate 

recovery time of the voltage. 
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Fill Factor and Metal Film Resistor 
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Fill Factor and Metal Film Resistor 
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Dynamic Range and Linearity 

When 50% of the cells fire the deviation from 

linearity is approx. 20%. (D. Renker, TUM) 



23 1-Mar-16 23 1-Mar-16 

Dynamic Range and Linearity 
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Gain and its Stabilization 
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Dark Count Rate 

The Dark Count Rate is the rate at 

which a Geiger avalanche is randomly 

initiated by thermal emission.  

For Hamamatsu MPPCs the DCR is 

defined as the number of pulses, which 

are generated in dark state and exceed 

the threshold of 0.5 p.e. 

(at 25°C) 
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Optical Cross Talk 

Conventional type 

Hot Carrier Luminescence: 

105 carriers in an avalanche breakdown emit in 

average 3 photons with an energy higher than 

1.14 eV. (A. Lacaita et al, IEEE TED (1993)) 

 

Optical Trenches between the cells 
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Optical Cross Talk 

(at 25°C) 
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Afterpulses 

A high temperature plasma (several 1000°C) in 

the breakdown region is formed and some of the  

generated charge carriers are trapped within 

impurities in the silicon. These charge carriers 

will be released delayed and cause afterpulses 

with a delay up to several 100ns after the 

breakdown. 

 

The afterpulse probability has been suppressed 

by optimization of structure and material. 

All new MPPC series have very low after pulse 

probability compared to the conventional types. 
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Afterpulses 

Vover[V] 

(at 25°C) 



30 1-Mar-16 30 1-Mar-16 

Temperature Dependence of Parameters  

 Stability to temperature variation at higher Vover 

LCT – 50um 

LCT – 25um 

The stability to temperature 

variation is much improved 

by biasing higher over 

voltage. 

! 

around the room temperature 
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Temperature Dependence of Parameters  

 Stability improvement at higher Vover 

 Characteristic variation with temperature change around RT 

LCT – 50um calculation data 

Vover = 3V Vover = 5V 
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Assembly Technology (Through Silicon Via) 

 The TSV process requires a small non-sensitiv area (200um²) 

 This area corresponds to 0.44% of the total active area and hardly affects the PDE 
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Assembly Technology (Through Silicon Via) 

50μｍ pitch, 3x3mm chip, 16x16 channels with Connector type 
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Assembly Technology (Through Silicon Via) 

3x3mm² - 4x4ch discrete array 3x3mm² - 4x4ch monolithic array 

 Discrete arrays allow for an operation voltage selection of MPPC tiles with an 

accuracy of 0.1V 

 The smallest variation of monolithic arrays is 0.4V 
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TSV (Through Silicon Via) Technology 
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TSV (Through Silicon Via) with Glass 
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TSV (Through Silicon Via) With Glass 

• Use of support glass 
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TSV (Through Silicon Via) With Glass 
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TSV (Through Silicon Via) With Glass 
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VUV sensitive MPPCs 
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Hamamatsu MPPC Lineup 
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MPPC Power Supply 
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Summary 
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Thank you very much! 

www.hamamatsu.eu 


