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test with 1600 pix. MPPC 
signal studies ( After pulse and Cross talk)
linearity

test with small number of pix. MPPC
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MPPC structure by 
Yamamoto of HPK

• thin p+ layer to be sensitive blue light
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Out pulse analysis
• temperature dependence
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break down voltage and 
capacitance

• temperature dep.
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Dark Noise and X talk
• temperature dep.
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Bias Voltage: 76.90[V]
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40x40 px

peak points (time slice)

40x40 Pixels MPPC Recovery Curve

- 63% (=1-1/e) : ~ 4 [ns]

(Fitted to                      )

Measurement

Fitting

Measurement Conditions

• Bias Voltage : 76.9 = V0 + 3.3 [V]

• Temperature : ~ 300 [K]

• Sampling Rate : 200 [ps/Sample]

• Noise Reduction : ERES*, bit=2.0

• Charge Estimation Gate : -5 ~ 60 [ns]

- 50% recovery : ~ 3 [ns]

- 90% recovery : ~ 9 [ns]

Recovery from quench
• a pixel operating at Geiger Mode
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Extraction of Afterpulsing Events

Various Signals
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etc...

Hideyuki Oide  PD07  27-29 June 2007

O : original pulsing

A : afterpulsing

C : crosstalk(s)    N : accidental noise

(AC) : afterpulse caused crosstalk(s)

Original pulsing

By looking at the pulse shape at 77K, we observed 

recovery of pulse height after the first pulse.

Detailed analysis of this recovery at room temperature 

will be reported by next speaker.

[ns]

[mV]

Recovery at 77K 300K 77K

recovering time 4ns

ns
so rapid!

1600pix

~ 40 ns by low temp.
(R increased : 36ns)
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Recovery from quench II
• different MPPC type ; 100,400 and 1600 pix
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Bias Voltage: 70.36[V]
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20x20 Pixels MPPC Recovery Curve
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20x20 px

Measurement Conditions

• Bias Voltage : 70.36 = V0 + 2.7 [V]

• Temperature : ~ 300 [K]

• Sampling Rate : 200 [ps/Sample]

• Noise Reduction : ERES*, bit=2.0

• Charge Estimation Gate : -5 ~ 60 [ns]

peak points (time slice)

- 63% (=1-1/e) : ~ 9 [ns]

(Fitted to                      )

Measurement

Fitting

- 50% recovery : ~ 6 [ns]

- 90% recovery : ~ 19 [ns]

400pix

recovery time    < RC time
100   pix :  33ns < 35ns 
400   pix :    9ns < 11ns
1600 pix :    4ns  <  5ns

at room temp.

recovery time indep.
with bias Voltage 
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rapid recovery 
• we have very linear scECAL at DESY

• with two light sources (Laser and LED)

•  huge amount of light (all pix are firing)

MPPClaser

LED
408, 470nm

dt

Laser LED 4ns recovering 
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response curve of MPPC 
• with respect to a PMT

PMT

MPPC

Clock Generator

Function 
Generator

Gate Generator

ADC

LED
λ~410nm

thermostatic chamber （25℃）

set up

Input light pulse width 24ns

MPPC

PMT
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response curve of MPPC II
• responding up to 6000 pix equivalent

(p.e.) (p.e.)

• linear response up to 200 p.e.

• independent to boas Voltage
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response curve of MPPC II
• responding up to 6000 pix equivalent
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• linear response up to 200 p.e.

• independent to boas Voltage
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response curve of MPPC II
• Toy MC

input light (p.e.)

input light (p.e.)

input light (p.e.)

input light (p.e.)

output (p.e.)

output (p.e.)
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!"#$(preliminary)

4pixel %time constant (=8ns) &'()*+,-*.

/0 12

4 pix MPPC
• special version from HPK

• less noise (1kHz) and NO cross talk 

4pix MPPC拡大写真
←このMPPCには9つの検出器が
用意されており、そのうちの3つ
（25×4, 25×16, 25×64）に結線
されている。

↓写真を元に作成した配置図 29
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after pulsing
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1 Pix MPPC4pix MPPC拡大写真
←このMPPCには9つの検出器が
用意されており、そのうちの3つ
（25×4, 25×16, 25×64）に結線
されている。

↓写真を元に作成した配置図
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summary 
• understanding of MPPC in progress

• two components in the pulse shape (long 
tail : RC ,  sharp peak ?)

• MPPC works at 77K

• fast recovery time helps linearity

• cross talk is due to light 

•  after pulsing ( lattice defect ? )

• need more study
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