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Electrical characteristics of Au and Pt diffused
silicon p-n junction diode
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o ok
A

Au £E PtE Z3AA delZ p-n AE thole g At Au = Pt 4 800~1010C, Atx
9 ALEAVNM AAGe] tholo el H/AH EAL EASGen, Au BE Pl 248 AHS ALY
9 800~1010CA A 23 dAele AASFE o] At 249 A7NH EA A= azte] g sy
1010C e =M 1A &4abdn P E4bg thojeme FAAFE Awl Z4E tolos wMAE9 754

@k 1010C, A2EH7G 1428 Pr7b Sabe AHS A48 7]04 80T, 1AFES 23 d#23 %
& A5 134 €48 ARG FAARI VI0E ZAHAY 224 AdZE p-n 48 293 golorse
EAS wEsr]gsME, PtE 10107, ZAEAVINA 120 AT 23 SHEE 800, AAEY7 A4
1A ZHE¢k %‘_ﬂalo}h 7401 A 24Y¢ ¢ F JAL olg ol o= AEML A3 HA7} 4ns, FEAY

2
138V, FAAF1 A 2dx o9 Age] 1V
Abstract

The silicon p'~n junction diodes were fabricated. The fabricated wafers were treated by single or
double annealing steps. Single annealing process was performed by diffusion of either Au or Pt into
the wafer under the oxyvgen or nitrogen ambient at 800~1010C. Second annealing step involved
additional annealing of the single annealed wafer under the oxygen ambient at 800~1010C for one
hour. Electrical characteristics of the diodes were investigated to evaluate the effect of the annealing
treatments. In the case of single annealing under nitrogen ambient at 1010°C for one hour, the amount
of leakage current of Pt diffused diode was 75 times larger than that of Au diffused one. The
optimum processing condition to achieve high speed silicon p'-n junction diodes from this study was
obtained when Pt diffused wafer(treated under the nitrogen ambient at 1010C for one hour) was
secondly annealed in an oxygen ambient at 800°C for one hour. The resulting leakage current of two
step annealed diodes were remarkably reduced to 1/1100 of the single annealed one. The diode
characteristics such as recovery time, breakdown voltage, leakage current, and forward voltage were
4ns, 138V, 1.72nA, and 1V, respectively.
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Fig. 1. The
the fabricated silicon p'n junction diode.
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(a) Test circuit for measuring diode reverse
recovery time

(b) Decay of
concentration with time

carrier
diode

excess  minority

after
is switched to reverse(turn off)

(c) Current response waveform when diode

is switched from forward to reverse
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