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STUDY ON VARIABLE-AREA HYDROGENATION OF
HgCdTe PHOTOVOLTAIC DETECTORS
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Abstract: Variable-area hydrogenation of HgCdTe photovoltaic( PV) detectors was studied. It was found that the current-
voltage(I-V) characteristic was obviously improved after hydrogenation, wherein dark current was gradually decreased as
the hydrogenation area enlarged, and the zero-biased resistance was increased, meanwhile the current noise was reduced.
By the comparison of experimental results and numerical fitting results, it was found that the improvement of I-V curves was
related to hydrogenation zone. When the hydrogenation process was focused on the N-type zone, hydrogenation effect was
mainly due to the reduction of minority carrier recombination centers caused by implantation process, which could increase
the minority carrier lifetime. When the hydrogenation was enlarged to P-type zone, the improvement was primarily the result
of the oppression of trap density in the surface depletion region, which led to the decrease of trap-assisted tunneling cur-

rent. So it was concluded that the junctions of PV detectors formed by ion implantation were N* P type.
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Fig.1 Mask used for the hydrogenation of PV detectors
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Fig.2 Variation of /-V curves with variable hydrogenation area
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Fig.3 Variation of R-V curves with variable hydrogenation area
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Fig.4 Simuluated R, -V ciirves with differentr,

B AL 8. 0 T X — AR N ZEDLEE,
A EX AR B B B AL AT 0 A7 R AR
RS M ALA FE A 0 KM p KT BB
Iy, B 2X K= E-E & (gr) B 1., ERBER
Wy, » A BB BEBE PO B R B E R R L, ¥ 5
FiHIL R B4 i ST e R HE AT S0 Fe BB B, BE T A4S
B WAL R E B L BEAE R, REY BUR WAL
Bl AT, 5 B T R e R RO IE [ L B, A
B 2 F 8 B9 IE 7 R E AR 2 S BB
. ARESCER (6], ST Z G B, S8 FW
PA%EiE ZoS B BIRFRRR A EH B NE — 29 B
A3, E AT AR R EFER X = A -BEE L BE
01 T o B 02 T AT AL BUE LR 07 SR AR
AR BRI BB R H B R P A EER N
AT A THEREEBMILERE EZEEAM, 45
X E 7= A -0 R L R ) 4 R A i 9 KR 1 ) IR L O

- BT T BERLE . M T AR AR, TR Go-

pal $#2 1 KBRS B BB R P2 E=4-EE
SFH 7, BB R - RS R RREE R-V il
2, A 4 R R B R P OB E S
BY!, BT A48 3 i A1 R v PR B 0 R-V 4R, 4
&5 B



6§ v S FRFOURERNSHE TR SR ' 427

1054

g

3100

= ~—— B=5x10®
.......... B=5x10"
e B=5x1018

103..

05 -04 03 02 -01 00 0.1

ViV

BS5 AFFEBELEE B R4 T HEME N RV B

Fig.5 Simulated R, -V curves with different trap density B
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Table 1 Zero-biased resistance and current noise of detec-
tors with variable hydrogenation area

PR FTRAEHER (2)  WHRRAE(10"2A/Hz)
non-hydrogenation 5.71 x10° 169
hydrogenation-1 1.94 x10° 156
hydrogenation-2 2.35 x10° 151
hydrogenation-3 2.94 x 10% 132
hydrogenation4 3.57 x10° 121
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