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Surface defects of Liquid Phase Epitaxial growth of HgCdTe
film induced by Te-rich precipitates in CdZnTe substrates
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Abstract: Correlation between surface defects on Liquid Phase Epitaxial (LPE) growth of HgCdTe
films and Te-rich precipitates in CdZnTe substrates were studied. Results shown that three kinds of sur-
face defects of LPE growth of HgCdTe film are as follows: surface crater defects, pinhole-like defects
and concave pits, which related to the Te-rich precipitates in CdZnTe substrates. Substrate remelting
process during LPE growth of HgCdTe film can reduced these defects. There was the negative correla-
tion between the depth of the remelting layer and the matching of the surface defects and the Te-rich
precipitates. The remelting of substrate surface layers during the LPE process affect the number and
morphologies of HgCdTe surface defects, as well as the depth and the morphologies of the Te-rich pre-
cipitates.
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Fig.1 A patterned surface of CdZnTe substrates. (a) optical
microscope image, (b) IR transmission image, (c) optical
microscope image of Frame(46#) in the MCT film
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Fig.2 Morphological of the Te-rich precipitates in the
surface of CdZnTe substrates; (a-b) optical microscope
image, (c-d) IR transmission image
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Fig.3 Crater defects on the HgCdTe surface: (a) IR trans-
mission image of CZT, (b) optical microscope image of
HgCdTe film and (c) Enlarged morphologies of the crater de-
fect, (d) (e) space morphology of the crater defect observed
by white-light Interferometer microscope
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Fig.4 pinhole-like defects on HgCdTe surface: (a) IR trans-
mission image, (b) optical microscope image of CZT surface
in the black box, (c¢) optical microscope image of HgCdTe
surface, (d) enlarged morphologies, and (e-f) white-light in-
terferometer image of the pinhole-like defects in the black box

KIS (o) rpRTmBRIG A V7 SR 0 A, Bl =
ILREX, ZF K 2 i iR = M IE 45
HaY , 5 0 R IV 5% 28 AT LG R Tl LA 1
A K BARSNE T 20, [ 2o A 0k 58 4 o i i
DU 1, 5% B 00 52 1) 5 B0R 5 o b IR 2B IS Al
FEIATRFE 5 [ R BR 1 B R OURRAR 2 X fiff 5 ok
sirr VA A R T AR, il o A 5 T I 3 T B
P T [ P Tl e e P 26 T A LR 5 o
AR RE R IR R B AN A7AE 58 2 XSG 2R

IR R, R A T R A R e DL AR S
T 8 R YA S T R o 22 ) ) 5 2R ) PR R 2 B8 [l
Fd e R R TR AIE A R . = SR A Tk
SE TR 2 | S il i oA 9 S 3 i ke 5 5 3% i sk B
B2 BN R IUARIE S A2

&1 MCT BERERESEFHRARBHIHEXE

200 um

25

50

200 pm

Z Range: 265.4 um

-100
£-125
-150
-175
-200

Y Range: 52.3 um
g 2

"72.50 7.50 155

Distance/pm

'-26.1 0 26.1
X Range: 52.3 pm

S il i B S i — A T [11 B S0 R - () B A )
JEOEAAIESR, (b) AR TR DX 5l 67 ok i B R T AR, () T AE
PR BB X3 F) 1 000 A5~ , (d-e) MBIk I 1Y
2 A

Fig.5 Concave pits defects in HgCdTe: (a) optical micro-
scope image of CZT, (b) optical microscope image of
HgCdTe of the same area, (c) enlarged morphologies, and
(d-e) the white-light interferometer image of the concave
pits
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Table 1 Correlation between defects on HgCdTe surface and Te-rich precipitates in CdZnTe substrate
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Fig.7 The depth of the remelting layer in CZT
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