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PbTe photovoltaic mid-IR detectors
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Abstract; PbTe thin films on CdZnTe(111) substrates were epitaxially grown by Molecular Beam Epitaxy. Prototype photo-
voltaic mid-IR detectors were fabricated using ZnS thin films as insulated materials, In, O, as transparent conductive thin
films, and metallic In thin films as the Ohmic contact electrodes. The wavelength response of the detectors covers the range
from 1.5 wm to 5.5 wum at 77 K, and the detectivity is higher than 2 x 10 ¢m « Hz"*W™". The peak detectivity D; calculated
using R,A data reaches 4.35 x 10" em - Hz">W ™" at 77 K. The cut-off wavelength blue shifts and the detectivity decreases as
the measurement temperatures rise. The main factors that influence the detectivity and RjA parameters are discussed.
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Fig. 1 The pattern of PhTe thin films (a) HRXRD (b) AFM
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Fig.2 The measured relative response spectrum of the detec-
tor at zero-bias
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Fig.3  Measured relative response spectra of the detector at
different temperatures
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Fig.4 The measured detectivities D of the detectors at dif-
ferent temperatures

PR AN T T BEAF A 2257 , SRR PR RE A R Y
ANIE. B R AR R RO B AT, PERE AN A ).

B ASTEA RGBT A 1-U Rtk 40 2R DL 1
S5(a) , HR AR AL 2 77 ~ 210 K. fi 18] 5 (a) 13
i FRAR LR i T A R BE R, AT LIRS 1-U etk
25 o B R = (dUZdD)  Jf 2l oy HUBE R
KTHIE U R RFIE L, WIE S (0). 75 U =0
Ak 1 e BELAEL B D8 2 fi Fi L Ry X T 21 A e Ja A JeK
DA R F A% 45 75 T B4 0L H, S ARSI 45 64 2 fi v BEL R,
HHOCHOA A (IR R A S B g 275 P fE
B E AR T AR LA S (e).

JEARFEM AR AU EAR I AR D 5 RoA B RN

1 600

5k Lo
o 1200
; 1000}k,
5 o A a2 800
& i 600
T2 400
= 200
)= i . | I P
0 05 00 05 10 05 -03 -01 01 03 05
uv U
(a) (®)
2.5
N 20
&
o
S 1s
S
= 10

0.5
75 100 125 150 175 200 225
TK
©

S PRINES AR R ik gl R R R e 48 (a) I-
U R PEINRSS R (b) 35 B R BEH R U AR AL 1 4 ity
2 (o) Ry A FeRRBEIEL % AL iy i+ 25 1
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characteristics (¢)RyA product versus temperatures
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Table 1 The measured D, at different temperatures for
the detectors
T/K Ry/Q RyA/Q - em? D} /em - HzV2W !
77 1100 2.1588 4.35 x10%
100 1203 2.3609 3.99 x 10'°
150 704 1.3816 2.49 x 10"
180 500 0.9813 1.92 x10'"
210 384 0.7536 1.56 x10'°
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