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Parameters extraction from the dark current characteristics of
mid-wavelength HgCdTe photodiode after annealing
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Abstract. In this paper, we studied the relationship between dark current and baking time of mid-wave-
length HgCdTe infrared photovoltaic detector. A simultaneous-mode nonlinear fitting program for n-on-
p mid-wavelength HgCdTe infrared detector is reported. The curve-fitting model includes the diffusion,
generation-recombination, band-to-band tunneling and trap-assisted tunneling current as dark current
mechanisms. The dark current components and six characteristic parameters were obtained from the fit-
ting of resistance-voltage( R-V) curves measured before and at different annealing time. The effects of
annealing on the performance of the photodiodes were analyzed by comparing the characteristic parame-
ters of devices at different annealing time.
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Table 1 Device parameters for theoretical calculation

e x ,u,p/cmz/Vs A/m? T/K
1# 0.308 8 275 50 x50 71.2
24 0.304 8 248 50 x50 71.2
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Fig.1 The measured R-V curves and the corresponding fitted
current components for the two samples after annealing: (a)
Sample 1#, (b) Sample 2#
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Fig.2 The measured R-V curves and the corresponding fitted
current components for the sample 1# after different annealing
time. (a) 8 h, (b)16 h, (c) 24 h, (d) 32 h, (e) 40 h,
(f) 48 h
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Fig. 3
fitted current components for the sample 2# after different
annealing time. (a) 8 h, (b)16 h, (c¢) 24 h, (d) 32 h,
(e) 40 h, (f) 48 h

The measured R-V curves and the corresponding

70, E/E, RN, S5 Z A 240l 2 5080 BXELL
FR AT 2. 187 U N R 2 O 2 2 LB I
(A1 AS A AN , DR A o 400 25 A [ 8k 05 ] )
R-V i 2k, il LTS 20 215 48 1R il i R HH 5 iy 3

3 #e

BT —Fpik H T n-on-p B i HeCdTe £14b
PRI EF 0w L I i T LS 88 e e S T — 2
YW/ IME S EAU A BT 30 3 B ABE AR 52 J 6] P B
v ML 5 i ARLE A [w] s 8] A (IR ME 8 J Y R-V it 241
BT RIBERE 5 2 1 7 A A I RV LN 3
HL I LI I 1A & AR AR Ak, ML B () 22385 24 h
JE AR IR e AT — o B2 B 24 h 5 A
0.75E, Rb 3L T BABFRESL , 7, N, F1 R, HBIE & ML K5
FIF PR] A 5 AT AT

K4 PIADREMA IS SR BB R LR (a)n Xt
WL p IXZ FWRIE ZBUN, = N,), (b) FER X E A 2L
F5tn (o), () p XHYD1F4i (7,) , (d) B B RELE A AR X 07
(E/E,), (e) FABFHIE (N,) , (f) RECHFH(R,)

Fig.4 Annealing time dependence of six characteristic parame-
ters extracted from the resistance-voltage curves of two samples.
(a) The product( N, = N,) of donor concentration in the n re-
gion and acceptor concentration in the p region, (b) effective li-
fetime in the depletion region(7,), (c) electron lifetime in the p
region(7,), (d) relative energy position of the trap level (E,/
E,), (e) trap density (N,) in the depletion region, (f) series
resistance (R, )
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