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Silicon Timing: Deep-Depleted APDs
๏Deep depleted APD read out through 

capacitatively coupled mesh

• Silicon is biased, image charge read out

• Gain layer and drift region overlap

• Mesh serves to stabilize E-field shape over large area 
for good performance over whole device

• Operates at high gain / high voltage

๏20 ps resolution achieved on 8x8mm2 non-
irradiated device

๏No conclusive results yet for irradiated devices
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very	preliminary	look	at	timing	on	
detector	edge
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edge structure of these 
High field Si complicated. 

It has been difficult to evaluate  
w. laser model 

first look at edge behavior 
very encouraging! 

take small difference of  
edge behavior from bulk 

with grain of salt 

timing algorithm preliminary 
small pulse height distortion

note on “appropriate pixel size” 
timing detectors

• for most of CMS rapidity optimal timing pixel->0.5->1 cm2  
• requires attention to field uniformity/metallization and CD impact  
• much recent HyperFast Silicon progress in both areas 

• new packaging w. Bert Harrop(Princeton) 
• latest Hi-BW transimpedence amp (see SNW & M.Newcomer 

ACES2014)
CD=0 pF

CD=22pF

(ringing removed  
w. new LVPS)

HFS- mapping Landau Distribution vs. muon data impact position


