
APD Lab @ GSI:  
 

Status and News 
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Screening Overview 

Following APD properties have to be measured: 
 

 Gain - bias voltage (UR) dependence  
   (temp dependent) 
 
 Dark current – UR dependence 
   (temp dependent) 

 
1/M dM/dV (temp dependent) 
 
 Capacitance (sample wise) 
 Quantum efficiency (sample wise) 

 
 Search for surface defects (e.g. resin 
   wounds) with reflective-light microscope 

 

Measurements have to be ‘re-done‘ 
after any kind of irradiation tests 
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Laboratory Infrastructure 

Additional Transformator station 
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Laboratory Infrastructure 

Chiller 

Dry Nitrogen 
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Laboratory Infrastructure 

Active bundle Spare bundle 
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Laboratory Infrastructure 

Nytrogen Alarm system inside the hall 
Optical and acustical warning 

Programmable Nytrogen flowmeter 
for each station 
Acustical and optical warning 
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Laboratory Infrastructure 

Chiller control  
inside the hall 
 
Cooling water temperature: 
6 deg C 
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Irradiation setup 

Components of the 
Irradiation setup 
 
(design by  
Thomas Bel) 
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Irradiation setup 

Complete setup with 
mounted APD grid 
 
(design by  
Thomas Bel) 
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Thermal Annealing 
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Thermal Annealing 

Each Oven: 500 APDs capacity 

Look inside with one mounted  
„APD grid“ 
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QE Setup 
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QE setup 

Calibrated PIN diode 

Monochromator 
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Mass screening 

Overview over  
one station 
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Mass screening 

Next to each climate cabinet: additional  
cooling for temp stabilization 

On top of each climate cabinet: temp  
stabilized light source coupled to fibre 
bundle 
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Mass screening 

Inside  
station view 
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Mass screening 

Mounted APD grid: 
 
Ready for screening 
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Mass screening 

Online monitoring 
at each station 
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Reflected light microscope 

Waferposition on APD surface: 
B13 
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Shifts  

Filling the shifts  
with life 
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Raw Data  
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Calculated Photocurrent 
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Calculated gain 
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Dark current vs Gain 
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Dark current/Gain vs Gain 
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1/M dM/dV [%] 
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Remote control 

• Klick on station number to watch the status in detail 
 Shown station is marked in yellow 
• In case of malfunction: optical and acustical warning 
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Remote control 

Measurement: 
overall status 
(test version) 
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Documentation 

APD grid  
mounting  
and  
SN 
implementation 
form 
 
Reminder: 
SN: 10 digits 
 
Including: 
• Lot No 
• Wafer No 
• Pure APD-ID 

SN 
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Documentation 

Station sheet: 
 
for mounting  
check and  
Status report 
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Hamamatsu feedback pages 
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Hamamatsu feedback pages 

Wafer overview homepage 
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Rejection criteria so far 



   09.12.2014                           APD Lab Status Report                          PANDA CM Jülich Dec 2014               Andrea Wilms, GSI Darmstadt 

Delivery and Screening status 

At the moment: 350 APDs are delivered per week 
 
Since November 2014: personel increased by a factor of 4 
-> shift operation started 
-> no shifts on Sundays up to now 
-> maximum shift limit per day: 16 h 
 
->Analysis optimized for simultaneous check of 1 complete APD grid  
 
- max. amount of APDs measured during one operation week: 
- 82 grids (1640 APDs @ T = 20 deg C)  
- Including 9 grids at 5 temperatures using two climate cabinets (180 APDs) 
 
Foreseen:  
-Analysis will start automatically after the two raw data files have been saved 
-Increase of personel by a further factor of 2, beginning of  
January 2015 
-> until then: operation day and night possible 
 
 


