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STUDY ON THE JUNCTIONS OF SWIR HgCdTe
PHOTO DIODES AT ROOM TEMPERATURE
WITH LASER BEAM INDUCED CURRENT
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LI Xiang-Yang

Abstract : Short wavelength infrared (SWIR) focal plane arrays ( FPAs) working at room temperature have many important
military and cosmonautic applications. The dimensions of detectors in FPAs have gradually been reduced. Then the problem
of the increase of effective optically sensitive area in photovoltaic detectors by conventional technology has been more
thought of. The response of n-on-p HgCdTe photodiodes at 300K was measured by laser beam induced current( LBIC).

From the results, we may see that the increase of effective optically sensitive area does exit, and the lateral diffusion of car-

riers to the junction periphery is the main reason.
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Fig.1 Block diagram for LBIC system*’
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Fig.2  Design of the sample and its coordinates system
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Table 1 Sample data used in this study and their scan
mode
i) it 24 34
414 x 0.59 0.51 0.50
BAAHE T (%) 57 56 56
FHamHE paoox/ (1 + em) 9%. 6 2.3 17.8
BESTRE  Pyox(om ) 5.53%10" 12610 8.50x10'
FRIBE o/ (em™V 7187 1220 70 44
AR Acaoo/ ( m) 1.68 L7 174
NEFEARE  (pmxpm) 400 x400 400 x400 400 x 400
X HRAH ( step x wm/step) 40 x 15 30%20 60 x 10
Y ( step x um/step) 40x15 250 x5 60 x 10
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Fig.3  Typical LBIC line-scan profile of optically sensitive
area
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Fig.4  Photograph of sample 2# and its signal contour
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Fig. 5 Inrimni carrent decay from the edge of the junction
and its exponential fit
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Table 2 Positions of the two peak value and their differ-
ence (the width of n-region) ,and the charac-
teristic length L of sample 1#

1# P Py ap L
(pwmi  Cum)  (pm) ¥y +Aexpl =x7L)

| 15 420 405 23.3
2 15 420 408 23.6
3 15 420 405 23.2
4 15 420 4015 23.3
5 15 420 405 2.7
f 15 420 405 24.6
7 0 420 420 23.3
B i} 420 420 23.3
9 1] 420 420 23,9
1N 0 420 420 24. 1
11 0 420 420 4.6
12 0 420 420 24.9
13 0 420 420 24.8
14 0 420 420 24.8
15 0 420 420 24,8
16 0 405 405 2.1
17 0 405 405 24.4
18 ( 405 408 26.5
19 {1 405 405 26.0
20 { 405 45 26.1
¥ 412 4.5
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Table 3 Increase of effective optically area caused by ion
implantation and lateral collection

B um Ligyw  ALgy  Algy  Apy Agw

1# 400 12 49 3.0% 12.3%
2# 400 7 31 1.8% 7.8%
3# 400 8 24 2.0% 6.1%
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