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Abstract: The hydrogenation of HgCdTe photovoltaic(PV) detectors by H-plasma was investigated. It was found that the
ratio of signal to noise and resistance at zero bias of the detectors passivated with ZnS were obviously improved after hydro-
genation. Via a comparative study that the P-type zone was protected by photoresist or not, it was infered that hydrogenation
effects mainly happened on the P-type zone of the detectors. By SIMS analysis H* was found to penetrate through ZnS and
reach the interface between ZnS and HgCdTe, and the improvement of performance after hydrogenation was due to the passi-
vation of interface states by H ions, which resulted in a decrease of interface states and surface leakage current, thus the

break-down voltage and resistance of the junction were increased.
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Fig. 1 Schematic profile of B-group photovoltaic detectors used
in the hydrogenation
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Fig.2 [I-V(Fig.2-a) and R-V(Fig.2-b) curves of the detector
before and after hydrogenation

AR, AT E A 1 4. HBERTZ 8
Xt P R AR R A B AT BT B FIEAJE R N-
on-P FEEAR B, FEA X EFA 400pum x400pm,
T EEMMAE 1R B"EFEAGREN
100KeV , i EARIE R 1 x10%em ™% ;fifb 2 K ZnS, B
R 150nm. LKt R P ERANESR G A A B
P A HB BRI RI BRI B4 B A

FHERERM T Z2EREHE 1 372 AR M
. NSRS B E TR TN EAER
W ETF ICP &AM #1T. 240K 254 8
WREIHEEETEAEBER L, REHEEKER
ERHEANFTIE. WA RAEAS, BEFES
ZnS B ASTBIRERK L.

2 ERERSHE
A BE A (B LIRS ) BALATE B P e

ik 1R

F1 AABRGESULBREHETE(Is HES,In HE
=,Is/In HiEMRELL D" H BERENE)
Table 1 Performance of A-group detectors before and af-
ter hydrogenation. (Is: signal; In: noise; Is/In:
ratio of signal to noise;D " :detectivity)

I/mV In/pV L/l D*/cmHz' W ™!
Before 4 4
-1 - - 21.5 ) J
bycogention 1.4x10 65 x10 2.78 x 10
Aft
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hydrogenation
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Table 2 Performance of the detectors protected with pho-

toresist before and after hydrogenation. ( Is : sig-

nal; In : noise ; Is/In ; ratio of signal to noise; D" :

detectivity )
Is/mV In/pV Is/In - D* /emHz"?W ™!
Beft
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hydrogenation
Aft
T 74x107t Bxl0-4 569 7.34 x10°
hydrogenation
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Fig.3 Typical I-V(Fig. 3-a) and R-V(Fig.3-b) curves of B-
group detectors before and after hydrogenation
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Fig.4 H distribution obtained by SIMS analysis after hydro-

genation
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