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Status of the LCT4 MPPCs 

 New material and process 

 Lower dark counts and afterpulses 

 

 Thin film metal resistor 

 Improved fillfactor 

 Low temperature coefficient 

 

 Trenches 

 Lower crosstalk 

 

 Through Silicon Via (TSV) 

 Minimized parasitic capacitance and resistance 

 4 side buttable 
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Trenches – crosstalk supression 
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Improved signal 
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Performance  comparison 
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What are the newest developments? 

(LCT5) 
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Optimization of trenches and active area 

 PDE= QE x FF x AP 
 Minimize the trench width 
 Maximize the area 
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Geometrical Fillfactor 

50µm LCT4 (FF 61%) 50µm LCT5 (FF 74%) 

25µm LCT 4 (FF 31%) 25µm LCT 5 (FF 52%) 

LCT4 LCT5 

100µm 79% 87% 

75µm 73% 82% 

50µm 61% 74% 

25µm 31% 52% 



10 29-Sep-15 10 29-Sep-15 

Increased PDE by higher fillfactor 

Latest LCT5 

50µm 61% 74% 

25µm 31% 52% 

Fillfactor 

50µm LCT5 

50µm LCT4 

25µm LCT5 

25µm LCT4 
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Relative PDE 
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Performance comparison for 3x3mm 50µm 
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Crosstalk improvement 
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Dark count improvement 
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Afterpulse improvement 
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Pulse height distribution 
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Results of the development 
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Characteristics of LCT-MPPC 

 Stability to temperature variation at higher Vov 

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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Characteristics of LCT-MPPC 

 Stability improvement at higher Vov 

 Characteristic variation with temperature change around RT 

LCT – 50um calculation data 

Vover = 3V Vover = 5V 
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Modification of the Metal Quenching Resistor 
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Optimization of the quenching resistor 
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Modification for Enhanced UV Sensitivity 
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Coating Comparison 
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PDE comparison with coatings 
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VUV Sensitivity 
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TOF-PET 
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Stealth Dicing Technology 
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SEM Image of the chip edge 



31 29-Sep-15 31 29-Sep-15 

TSV Assembly Technology 
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Selection of Vop uniformity 

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

We can provide a Vop selection of 0.1V 
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Scintillator Arrays 
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Scintillator materials 
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Different types of separation 
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Best selection 
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Lineup 
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Customization possibilities 
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Modules 
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Thank you very much! 

www.hamamatsu.eu 


