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Abstract: The variable-area HgCdTe/Si photovoltaic detector was investigated in this paper. By analyzing the relationship
of dark current density (J) and the ratio of perimeter to area (p/A) under different reverse bias, it is indicated that the n-
on-p type HgCdTe/Si photovoltaic detector has a significant surface leakage current under larger reverse bias. The minority
carrier diffusion length at different temperature can be obtained by fitting the relationship between the product of zero-bias
resistance and area (R,A) and p/A. Tt shows that the minority carrier diffusion length increases with the increase of tem-
perature below 200 K, while the minority carrier diffusion length decreases with the increase of temperature above 200 K.
The minority carrier lifetime of Hg-vacancy p-type HgCdTe on Si substrate was calculated from the minority diffusion length
at different temperature. It was concluded that the lifetime of HgCdTe/Si minority carrier and its relationship with the tem-
perature is the same as that of HgCdTe/CdZnTe material by comparing the minority carrier lifetime for these two kinds of
materials.
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Fig.2 The relationship between dark current density (J) and
the ratio of perimeter to area (p/A) of the HgCdTe diodes on Si
substrate under different reverse bias
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Table 1 The extracted parameters at different temperature

Temp. /K R4Ag/ohm - cm? L,/m
100 1.09E4 +1.93E3 24.6+3.2
150 6.81E2 +3.98F2 63.1+19.2
200 3.74E1 +1.24F1 99.4 +14.1
250 8.00E -1 +1.69F -1 45.8£5.9
295 9.01E-2+1.83E-2 38.9 4.8
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Fig. 3 The fitted results and the relationship between 1/R,A
and P/A of the HgCdTe diodes on Si substrate at different
temperature
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Fig. 4  The minority carrier diffusion length (a) and lifetime
(b) versus temperature

i 7, B A AL A AR AR — 2, L) 200 K e
M RS RS AR /N AR A LHE ;200 K /D47
[ SNESENEI 5 /N (UGN e DO YK 2 X e a i )
0.5 ps.

R ARAT R O T A i e 2 A A L 3L
[FIVEHIBEE R, p BUAPRE R B 073 i Al 27
L r,r, 1 , (6)

T Tsen  Tr Ta
A 7,424 Shockly-Read-Hall & & 7 i, 7, 4 Radi-
ative =754, 7, 4 Auger A 7. MRS A
T A A LT AN [7) , AT LA 2o /b A7 i 722 i it
LRI AT AR IV ) ik B AR A7 i R/ R A W A R £ S5
. &5 W4l x =0.3 ) CdZnTe 3t Hg, _ Cd, Te #t
BT 75 bR A28 5 4(b) i
AL Y, 72 Tk i e S X I A 2 A il RN
TR A — 2, TTTIE W B Si JE HeCdTe #4490
F A i AT LA TS AP HE AR K. LR AR E Y
TAFIREE 77 K i, SRH G WL TR E 1 BRI 75 i
R, P> SRH S 45 B B0 H X6 32 4 R
U = i1 L e B | B

Total
- - - Radiatiove

1.0F, o »
0.5 o Extracted Lifetime
@ g
2
) ;
£ o1
<€ 005
—
0.01
1 1 ] 1 1
4 6 8 10 12
1000/T(K™)

K5 SCHRL6] s iy CdZnTe & HeCdTe w41k
8 24 i B BE 98 A G 2R

Fig.5 The minority carrier lifetime of the mid-wave HgCdTe
grown on CdZnTe versus temperature from ref. 6
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