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Submitted chip 
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Pixel schematic 
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Results and test status 

o VBD = 18.9V 

o DCR: 

• A few kHz for most of 

 the pixels 

• Minimum ~ 100Hz 

• Maximum ~ 13kHz 

• Measured @ VOV = 1.8V 
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Some numbers 

o ILC pair induced backgrounds (FTD, 4th layer) → 0.002 hits/cm2/BX 

• For a pixel area of 20µmx100µm → 4·10-8 hits/pixel/BX 

• For a train of 2820BXs → 1,128·10-4 hits/pixel/train 

 

o GAPD intrinsic noise  → DCRmean = 10kHz (per pixel) 

• noise counts = DCR · time observed 

• noise counts = 10000 

• time observed = 1 train = 2820BXs · 337ns/BX = 9,503·10-4 s 

• noise countstrain = 9,503 noise counts/pixel/train 

 

o SNR (free running) 

• SNR = 1,186·10-5 !!!! 

E. Vilella 
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Some numbers 

o Time gated ? 

 

o ILC pair induced backgrounds (FTD, 4th layer) → 0.002 hits/cm2/BX 

• 1,128·10-4 hits/pixel/train 

 

o GAPD intrinsic noise  → DCRmean = 10kHz (per pixel) 

• noise counts = DCR · time observed 

• noise counts = 10000 

• time observed = 1 train = 2820BXs · 10ns/BX = 2,82·10-5 s 

• noise countstrain = 0,282 noise counts/pixel/train 

 

o SNR (10ns gate on) 

• SNR = 4·10-4 !!!! 

E. Vilella 
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Some numbers 

o CLIC pair induced backgrounds → 0.02 hits/cm2/BX 

• For a pixel area of 20µmx100µm → 4·10-7 hits/pixel/BX 

• For a train of 312BXs → 1,248·10-3 hits/pixel/train 

 

o GAPD intrinsic noise  → DCRmean = 10kHz (per pixel) 

• noise counts = DCR · time observed 

• noise counts = 10000 

• time observed = 1 train = 312BXs · 0,5ns/BX = 1,56·10-7 s 

• noise countstrain = 1,56·10-3 noise counts/pixel/train 

 

o SNR (free running) 

• SNR = 0,8 !!!! 

E. Vilella 
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Further reduction of the noise 
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Irradiation test 
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Expected damage 

o What we learn from the literature… 

• [Carrara-2009] 

E. Vilella 
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What to test 

o 130nm ST-Microelectronics 

1) 1 sensor (APD only) with n-well (20µm x 20µm) 

2) 1 sensor (APD only) with STI (20µm x 20µm) 

3) 1 analog pixel (APD + electronics) 

4) 1 digital pixel (APD + electronics) 

 

 

o 0.35µm HV-AMS 

1) 1 sensor (APD only) 

2) 1 digital pixel (APD + electronics) 

3) 10x43 array (APD + electronics) 
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