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Crosshatch Pattern on HgCdTe FPA Response Imaging
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(Kunming Institute of Physics, Kunming 650223, China)

Abstract: In this paper, we reviewed the crosshatch patterns commonly found on HgCdTe infrared
FPA(focal plane array) response imaging, which were associated with the intersection between the (111)
growth plane and each of the eight equivalent HgCdTe slip planes. Crosshatch patterns can also be
observed using Nomarski micrograph and X-ray diffraction morphologies on a HgCdTe film surface. The
schematic representation of the geometric relationship between crosshatch lines and the different directions
of the CdZnTe substrate were demonstrated. The relationship between the crosshatch pattern morphology

and crystallinity of HgCdTe films as well as the device performance were discussed.
Key words: HgCdTe, lattice mismatch, slip system, residual strain, crosshatch pattern

0 3§

RRRALSMRNB A2, 2 1~3 pm, 3~
5pum 1 8~14 um ENMKSE DWLIMRR . FFRR
MREEEEFRENRS, MERLIEFEHRL
SR RG R T REANEY]. NABNZ KR
OB, ERRLIIMRUSE — B 55 E F FHAL
TERFER R 41 M B P T AR ) 38 45 44 3 4 me) B2 AN B B 8
Mapping WKL FEF #“ 3 X 28 ” (Crosshatch) B,
HA BB 5, R RS A,
N7 BRI B, A A M RER R A SME T
o7 B B i BRI B AR AR AIE AR IR X — vl R
MEHRRM BB SRR RS, SMEMEL SR Z 8
1 SRS SR 5 B 77 R TR R % a% A 1 RE RO B S A
AT TR 5T .

WisHA: 2018-11-12; $&iTHHKA: 2018-11-29.

1 “RRE" EERHE

7E W 48 R 40 40 A5 OF T 2% 14 #h i R BR RS B O
Mapping WX F W RAEREN 2N “BXL” &4+
TRRHE, 1 FinEHADERRFTRAEKE
(111)B Fl e 8R4 i L B3 4R 7R WU 411 2E R A BB
il B P AL AME P TR SR A L B, AT RLE e
N & EAHBEH Crosshatch #F4E, Crosshatch 38 X £&
Z (81 3% A 9 60° .

FFWAHSME (Liquid Phase Epitaxy, LPE) £
AEKMFHFEREEFERERREME THRRET
EMESHBEIH I AN 60°H A RATEREF A X
2 I X STERATS S (RE B & % AL U R
WIRLA137) ] LAV SR 3 B A AH R JL{rT 45 49 ) 3 X 4%
ARSI SPAT AR R R R A B A A E

fEEEMT: &K (1979-) , B, ZEHEEA, AR, L, TENFOIMRUBHESBMHEARBR. E-mail: kongjincheng@163.com.

101



Ba1E 52
2019 £ 2 H

a 4 H R
Infrared Technology

Vol.41 No.2
Feb. 2019

JURTNFRYE . P 2 Firzs o B WA BRI FCBTAE(111)B i
FHRATIR LR LPE SR 26 i) e 48 e TR 2% T 5
WS, RAFEN] T LR

|

B 1 (00l 68 K A T 2 P
Fig.1 Responsivity mapping of a (111) HgCdTe IR FPA
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Fig.2 Surface morphology of LPE growth of HgCdTe film
on(111) CZT
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Fig.3 Crystal structure of HgCdTe
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Fig.4 Lattice match relationship between HgCdTe and CdZnTe
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Fig.5 Schematic of a/2[110]{111} slip system
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Fig.6 Surface atoms arrangement of LPE growth of HgCdTe
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Table I  Cross line direction of plane (111) and slip planes
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Fig.7 Intersection schematic of slip planes and (111) plane
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Fig.8 X-ray morphology of HgCdTe with different mismatch
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Fig.10 Schematic of slip planes and (211) plane
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Fig.12 Responsivity Mapping test result of VLWIR FPAs

B 13 N EA AT AMEP IR A1 (30 pm 0o FR)D
(FIHE FELAL Mapping MAE5 R, WA £ I UK
BB, IR IR TR 20 A PRI SR I 3 SO B 1,

— 5 A3V 1 B4 51 A AN S L9 Mapping R 2
ILI) Crosshatch P X4 28 M REVEEAT W S5 (1 52
S AR R E B R T, £ M ARIE
Je Al 7 P R A SR TH 2K

250

200

150

100

50

0
0 50 100 150 200 250 300 350

B 13 B A P G HL A Mapping R 45 4
Fig.13 Dark currents mapping test result of VLWIR FPAs
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