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PARAMETERS EXTRACTION FROM THE DARK CURRENT

CHARACTERISTICS OF LONG-WAVELENGTH
HgCdTe PHOTODIODE

QUAN Zhi-Jue, LI Zhi-Feng, HU Wei-Da, YE Zheng-Hua, LU Wei
( National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: An data-processing method was developed to obtain the device parameters from the resistance-voltage ( R-V)
characteristics measured in long-wavelength HgCdTe photodiode. This curve-fitting model includes the diffusion, genera-
tion-recombination, trap-assisted tunneling, and band-to-band tunneling current as dark current mechanisms. The fitting

procedure was presented in details and the extents of the fitting errors were discussed. By fitting the R-V characteristics of

a real device, the applicability of our method has been proved for obtaining the basic parameters of devices.
Key words: HgCdTe ( MCT) ; photodiode; dark current; parameter extraction
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Table 1 Device parameters for theoretical calculation

Cd4A4 N,(ecm™?) ,u,p(cmz/Vs) A (p,mz) T (K)
0.233 8 x 107 633 28 x28 77.4

F2 R-VHEMSHERIGENS MIASHEES ML
KNH1%.1.25%F 2% K5 RBEEBENLEE

R
Table 2 Five setting-up fitting parameters in R-V curve fit-
ting and their changes by adding 1% .1.25% and
2% noises in R-V curves, respectively
Nyem™?) p /7 (em?/V2) 7o(ns) E/E,

N,(em -3

BRRE  1.676x10¢  9.51x10%  0.207 0.491 1.968 x 102
WA 1%  1.689x10" 9.76x10"  0.237 0.499 1.681x10"
W5 1.25% 1.688x10'  9.76x10°  0.236  0.499 1.642x 10"
WA 2%  1.681x10  9.76x10"  0.242 0.501 1.382 x10"2
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Table 3 The maximum errors of the five fitting parameters
from the calculations with 1% .1. 25% and 2%
background noises. (data in brackets are the real
errors from Table 2)

AN, Ap /7y Atg AN,
i AE/E

BRENE (em-?)  (mVD)  (ns) /E, (em™)
15 12 0.1 0.01 3 x104

B 1% 2x10 9x1012 X |
(1x10%)  (1x10?) (0.03) (0.008) (3x10')

3x10% 8§ x10' 0.2 0.01 4x10"

1.25%

WELD% 0% (1x10%)  (0.03) (0.008) (3xIo™)
10 1x10% 0.3 0.03 6 x10'!

weom DL e
(5x108)  (1x10'%) (0.04) (0.01) (6x10')
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Table 4 The five fitting parameters for various noises after
adding a 200} series resistance
Ny(em™3) p/rn(cmz/vz) 7o(ns) E/E, N,(em -3
7 1% 1.691 x10'®  6.72x10"®  0.236 0.499 1.669 x10"
WA 1.25% 1.680x 10" 6.72x10"*  0.236  0.499 1.626 x10™
AT 2% 1.682x10"® 6,72 x10" 0.239 0.501 1.378 x10“

#®5 MEBREES, EERVETHS MASHHRX
REBE(FSHARIGHARKREE)

Table 5 The maximum errors of the five fitting parameters

for various noises after adding a 200() series re-

sistance ( data in brackets are the real errors from

Table 4)

AN, Au/7y Aty AN,
i AE/E ~
ﬁ%ﬁﬁ (cm_g) (cmZ/Vg) (ns) t/ '3 (Cm'3)
6 14 1n-

W 1% 4><104 1><1013 0.5 0.01 3><101
(2x10%)  (3x10%) (0.03) (0.01) (3x10")

' 1 1

MR 1.25% 4"1014 1><1013 0.6  0.02 4><1oll
(I1x10")  (3x1012) (0.03) (0.01) (3x10')
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g 4X100 L0® 00 003 60!
(1x10"%)  (3x10%) (0.03) (0.01) (6x10')
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Table 6 Parameters of the real device
Cd4hn  N(em™) p (em’/Vs) A (pm?)  T(K)
0.2323 5,65 x10% 813 2500 80

®7T KRVRENS MIESH

Table 7 Five fitting parameters for the real device

Ny Bl Tn 70 E/E N,
{em™?) (sz/v§) (ns) & (em™3)
HENAE  2.36x10'° 1.83x10'3  0.148 0.491 1.106 x 102
REBE  1L.704x10'6 5.59x10"  0.029 0. 005 1,023 x 10!
L34 (2£1) 106 (2£6) x10" 0.15+0.03 0.491 £0.005 (1.1:0.1) x10"
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Fig.1 R-V characteristics of the long-wavelength diode, and
its fitting results
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