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STUDY ON STRUCTURAL OPTIMIZATION OF
DECREASING THE CROSSTALK OF PLANNAR
HgCdTe FOCAL PLANE ARRAYS

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

Abstract; A new structure that can decrease the crosstalk of planar HgCdTe ( MCT) Focal Plane Arrays (FPA) was inves-
tigated theoretically. In order to improve the property of FPA, the geometry of the FPA% substrate was designed to increase
the spectral response and to decrease the crosstalk. The method of structural optimization was established. The two — di-
mensional simulation of Hg, ;5 Cd, ,, Te devices was performed by using a device simulator. The results of calculation indi-
cate that the spectral response increases 9.6% , and that the crosstalk decreases down to 1.05% from 5.23% when minori-

ty carrier lifetime is 10ns.
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Fig. 1  Cross-sectional drawing of microlensed hybrid
FPAs

1 g

TE R A JoT 50 RO R FT LAE S SRR
AARRKIA:

€ost — 1, COSy

R, (1)

" cosi — n,cosy
Lo
AR, R/ MHNHAFABRREBNELS B S
TR RS RE i IASHALy IS AL,
RSN E—sRZ . REFEEAX, ERE
B R SRR BBTHR T, 5T B8 E 25 (F BT BE B IF
AR AS A

FE2F R POE R B TP, TEXT — 4
18 77 AT R A s X A s TR R N TSR
BRI RS KX HLR(3) ~
(5).

Q==

VI, +G-R (3)

vJ +G-R (4)

2|F 2R

Vig =—;§;(F+p—n)—%V¢V€ . (5)

Hr, 1, J, 2R R ME THBEEE;C /=%
RRAEGER, VEBBRYE T RAERBRERE, €
SO EWRESZ TREZ 2. aElitE+T 56
TR T SBEMXHEES, (NUE RS
XK),B0SRH 2 & BEES BHESILHE
5,

R™ =A(np —n?) ,R*" = (Cyn + C,p) (np = n).
R™ =B(np -n?). (6)

2 SRS
AICEEBIFTASC LR 0B E AR

MCT 2§44 &4 m) &1, B 5 F f] & 2 (a) Fif7Rs. MCT
BRI R 0.22 , 7E 77K B, BT LA E B B34
Fn3=3.53, F5MFFHEn =1. E2(b)BRT
NS i =0 8F, #EA MCT RGBS RITS R
n2 Z[EH X R T B 2B T MR 5 R B
ASF KA. 2R AT A0, 76 nl F1 n3 B
ERER T, A MCT B5638 5+ EMIT I R AR
KFER FFAEEME. B 2(c) B/ T, CdTe(n2
=2. T4 YERFF IR A RET, A MCT 658 5 A5 -
i RAME NERATLLES, BAHMA i<
40°, i A MCT #5858 JLF-ABE @ 281k ; T 24 A5 A
i >40°8F, %58 2 BN B, 5T ROA K i 88 4 B
BERIFNRKAS ARG 40°, XEMBERR
T — .

®1 ERA=TEIINHENSEHSE

Table 1 The parameter of three — pixels array

Har x 0.22

BE 77(K)
SRH %4y 10(ns)
N X3 1x10"7 (em™)
PXBH 9x10"(em™)
N XJEE 1(am)
WHEHEE 10( um)
NX#E 30( pm)
gL e 50( um)
WIKEE 30( um)
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Fig. 2 (a) The sketch of MCT device with a slope; (b) when i =0, the intensity of light into MCT &5 the refractivity n2 of the
substrate; {¢) when the material of substrate is CdTe (n2 =2.74}, the intensity of light into MCT us the angle of incidence i
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» 2 Results of four kinds of structures from design
calculations.

EALL] R R, C

(a) 0. 75837 0. 00888 1.17%

(b) 0. 65199 0. 05575 8. 55%

{e) 0. 72455 0.01997 2.76%

‘d) 0. 74428 0. 01324 1.78%
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Fig. 3 The scanning simulations of three — pixels array
with 2mm-width light beam. (a) the sketch of three-
pixels array (b) the relative response of three pixels vs
the incident position
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Table 3 Results of 4 kinds of structures from simulation

calculations
#H R (WW) R, R, Cor Cy
(a) 0.03797 3.6334 0.04066 1.05% 1.12%
(b) 0.1735 3.3159 0.1759 5.23% 5.3%
(c) 0.09828 3.4902 0.1012 2.82% 2.9%
(d) 0.0832 3.5252 0.08574 2.36% 2.43%
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Fig. 4 The sketches of four kinds of three-pixels array
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Table 4 Comparison on crosstalk of structures (a) and
(b) for various minority carrier lifetimes from
simulation calculations

10ns 50ns 100ns
ZEtg(a) 1.05% 1.52% 1.58%
#H(b) 5.23% 6.05% 6. 15%
MHEZH 20% 25. 1% 25.7%
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Fig.9 The lifetime map and distribution in p-
InP/n-InGaAs/n-InP DH at 300 K
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