SCIPP 96/4yOctober 1996Depletion Voltage and short-term Annealing H. F.-W. SadrozinskiSCIPP, University of California , Santa Cruz, CA 950604, USAI have calculated the depletion voltage as a function of fluence for different short term annealingscenarios. The assumptions are:the measurements take place short time after irradiation, i.e. after a short time compared to the short-term anneal time ts(To) of the storage temperature Tothe temperature is controlled well such that the measurement time is much smaller thanthe long-term anneal time tl(T)Then for an fluence f in cm-2, and elapsed anneal time t1 at temperature T1, t2 at temperature T2etc, the depletion voltage is approximately:VD (dt)= abs[Vo*exp(-c*f)-(f/1014)*(106+300*exp{-�(ti/ts(Ti)})] [Volt] ,with c= 1.1*10-13cm2 and Vo the pre-rad depletion voltage.The initial donors are removed exponentially, and acceptors are created linearly with fluence. At afluence of about 0.5-1*1013cm2, inversion takes place.Table IT[oC]ts [days]ts [hrs]t l [days]-1040396704.18e+04-516840301.95e+0407016809140529.270042701012.22921999155.07122935202.1150.7437250.88121.120300.3678.8295.6350.1533.6744.7400.06381.5320.9500.01110.2664.57The figure shows the depletion voltage as a function of fluence for four cases of annealing:No annealing -cool storage maintainedAnnealing of 30% , e.g.by having the detectors at 25oC for 7 hoursAnnealing to 1/e, e.g. by having the detectors at 25oC for 21 hoursComplete annealing, e.g. by having the detectors at 25oC for about 50 hoursIf one finds a depletion voltage of 20V, for 50V initial depletion, the fluence has to be between0.35 and 2.2*1013cm2.

0501001502002503003504000

4 10 13 6 10 13 8 10 13 1 10 14 Depletion Voltage vs Fluence for different Annealing

No annealing

Complete short term annealing

Depletion Voltage [V]Fluence [1/cm2]

02040608010005 10121 10 13 2 10 13 D e p l e t i o n V o l t a g e v s F l u e n c e f o r d i f f e r e n t A n n e a l i n g

No annealing7hrs annealing at 25 oC21hrs annealing at 25 oCComplete short term annealing

No annealingFluence [cm-2]