F54E HAM

2024 44 H LASER &

ot 5 2 s
INFRARED

Vol. 54 ,No. 4
April ,2024

X EHS:1001-5078 (2024 ) 04-0556-05

CLLANPORE G B

IR T A FHOT ifs 58 7 14 BE 52 Ml 1 U 5T
FEHRAE, T RIDBEE I AHE

(LB BORWIFE BT, JE AT 100015)

B OB AURAERITE R E R A B MCT AR AT N BB K BF 5 O AR T T 45
HRA BRI, AR NEKEEMEKRE R, EAFERKTZAEER KT 28
fTT At 30, BF 8 K IR K Bt B B 38 AP T AL S R ERREE T RAS, R
FEHERE LS, GRKEBEEMEXREAMER, FERKITZWNARTESRER,
I E R KT LW #EAT TV IR Ao 25 0 28 1 5 20003, 20 R 3K

KR BRI A KB AL B R

HESHES . TN213;0436  SCERFRIAAS:A  DOI:10.3969/]. issn. 1001-5078.2024.04.011

Study of the effect of heat treatment of mercury-rich open tubes
on the properties of MCT

LI Hao-ran,DAI Yong-xi,NING Ti,MA Teng-da, WANG Jiao, MI Nan-yang
(North China Research Institute of Electro-Optic, Beijing 100015, China)

Abstract: In this paper,the N-type annealing of medium-wave MCT materials is implemented by using mercury-rich
open-tube heat treatment equipment, and the problem of how to control the mercury vapor reflux is studied and solved.
Comparative experiments are carried out at the same annealing temperature and annealing time using the open-tube
annealing process and the closed-tube annealing process,and it is found that with the increase of the annealing time,
the Hall concentration of the chips treated by the two processes show a decreasing trend and the carrier mobility show
an increasing trend. When the annealing temperature and annealing time are the same, the carrier mobility of the open
tube annealing process is higher. The I-V test and the final test of the device assembly of the chip with open-tube an-
nealing process show better performance.
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Fig. 1 Schematic structure of open tube annealing furnace
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Fig.2 Schematic structure of quartz tube for closed tube annealing process
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Fig. 3 Surface of the chip under different annealing conditions
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Tab. 1 Hall concentration and carrier mobility for open tube annealing process

k5 RIS EIRHA EIRWIE M TFEBR
K-11 B 3h + IR 96h N 1. 455 x 10" 5.352 x 10*
K-11 f it 3h + fIGIE 96h N 1.507 x 10 5. 164 x 10*
K-21 T i 3h + {Ei 72h N 2.175 x 10" 4.737 x 10*
K-22 R 3h + {E3R 72h N 2.577 x 10" 3.429 x 10*
K -31 5 3h + I 48h N 6.753 x 10" 2.465 x 10*
K-32 L 3h + {IG i 48h N 7.063 x 10" 2.966 x 10*
K -41 i 3h + {Ei 24h N 9.019 x10" 1.992 x 10*
K -42 R 3h + KR 24h N 8.344 x 10" 1.727 x 10*
K -51 iR 3h p 2.256 x 10 4.768 x10°
K-52 ik 3h P 2.536 x10'° 4.605 x 10°
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Fig. 4 Variation of Hall concentration and carrier mobility with annealing time for open tube annealing process
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Tab. 2 Hall concentration and carrier mobility for closed tube annealing process
h5 SEP & LS FEIRET BRI R TFEBE
B-11 i 3h + I 96h N 2.475 x 10" 2.065 x 10*
B-11 i 3h + {3 96h N 2.013 x10™ 1. 654 x 10*
B-21 i 3h + fIRE 72h N 2.616 x 10" 1. 660 x 10*
B-22 i 3h + fIRE 72h N 2.973 x 10" 1.429 x10*
B-31 =R 3h + {53 48h N 8.610 x 10 1.577 x 10*
B-32 6 3h + {5 48h N 9.177 x 10" 1.220 x 10*
B -41 B 3h + & 24h N 1.026 x 10'° 6. 682 x10°
B-42 B 3h + I 24h N 1.204 x 10 2.223 x 103
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Fig. 5 Variation of Hall concentration and carrier mobility with annealing time for closed tube annealing process
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Fig. 6 I-V test results of low-temperature annealed 72 h chips
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Fig. 7 Level diagram of infrared detectors

4 &£ i

ARSCE I IR K 08 R AR 1 4L
SN, F 0 faf 4 ] o (819 ALE R 9B I
ST R 5T WFIE A B, A6 SO T N il A LU0
A BRI , R REAE SN E L7, b
TORZFLTHB R s R, RImTEEA F g
THBR o BEIR K R] T IR A ] A IR K
TR B R B @ 4, 800 7T B R
I TS FEARTR AR KRR A EE T
IR K TZ MR K T B T 1T R . A
283 72 hARILE KA A AT T -V ORI T
ZLAMEI A, FEI-V AR BE RS, AR ¥ 20PN 3. 65 %
HICRN0.12 % o MIKLEREWIAEIR K TR
AR L ZARE B AL, T LI A AR ] 25
AR

S 30k

(1]

(2]

(3]

(4]

(5]

[6]

(7]

Reibel Y,Rubaldo L, Vaz C,et al. MCT( HgCdTe ) IR de-
tectors ; latest developments in France| C ]//Electro-Opti-
cal and Infrared Systems: Technology and Applications
VII. SPIE,2010,7834 .161 - 171.

Wollrab R, Bauer A, Bitterlich H, et al. Planar n-on-p
HgCdTe FPAs for LWIR and VLWIR applications [ J].
Journal of Electronic Materials,2011,40:1618 —1623.
Johnson S M, Radford W A, Buell A A, et al. Status of
HgCdTe/Si technology for large format infrared focal
plane arrays [ C ]//Quantum Sensing and Nanophotonic
Devices II. SPIE,2005,5732:250 - 258.

Rogalski A, Ciupa R. Long-wavelength HgCdTe photodi-
odes:n " -on-p versus p-on-n structures [ J |. Journal of
Applied Physics,1995,77(7) :3505 —3512.

Mollard L, Destefanis G, Bourgeois G, et al. Status of p-
on-n arsenic-implanted HgCdTe technologies[ J |. Journal
of Electronic Materials,2011,40.1830 - 1839.

Baier N, Mollard L, Gravrand O, et al. Very long wave-
length infrared detection with p-on-n LPE HgCdTe[ C]//
Infrared Technology and Applications XXXVIII. SPIE,
2012,8353.932 - 943.

Shen Chuan, Liu Yangrong, Sun Ruiyun, et al. Influence
of different passivation layer structures on the thermal an-
nealing Hg vacancy modulation of HgCdTe[ J]. Journal of
Infrared and Millimeter Waves,2022,41(2) :425 —429.
(in Chinese)

VR XA, F0E B, 55 AT BEAR R S5 F X HeCdTe
PR K Hg 28 42500 [T ] 2050 5 22 K B 4,
2022,41(2) :425 -429.



