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Abstract: This paper analyzed the in-situ p-on-n HgCdTe thin film growth structure and the doping
concentration. The controlling methods of growth temperature, doping concentration and p-n interface of
in-situ p-on-n thin film were obtained, as well as the in-situ p-on-n thin film annealing technology for exiting
the impurity was studied. FTIR characteristic was used to analyze the uniformity of composition and
thickness, X-ray double crystal diffraction was used to analyze the quality of the crystal, and the EPD was
counted. The impurity distribution profile and concentration were tested by SIMS, and the |-V curve of the

mesa device was measured and analyzed.
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Fig.1 The structure of in-situ p-on-n Hg;-Cd,Te thin film
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Fig.2 The optic transmission fitting curve with the absorber

layer thickness
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Fig.3 The relationship curve of RyA and absorber layer thickness

R D o< n(RoA), WU Z 1L JE ST RA T T B,
=2 SFAESIEAERTiE A

FREAT AR, SRR RE % 7 o Hh g™
BLE p-n Z51X, HABKH RA H, n BRIZ A
KIEE®RE N 6~7um.

1.2 Asi#2% Barrier 7

JEAL p-on-n VAR 2% 14 5 R FH B T 45 T
2, p 2 Barrier BEE K, AR T4 ETZ
TS AR BE S T 2580, #5 p 2 Barrier 25
JEARGE, FAFVEREAE S Z BN RIMA IR . SL
S As B TIEN p-on-n BF LEHRE T p B As B
Pt imR EEKEE 1~2 um.

13 Cap @

fi R AN ESE R S, 7EJRAE KR R Ui — 2 5
a2, TR R R AR R R R 4
I3 Cap JZ2 AT LR BB 1E iR B KO i 45 7K J2 Hh i
Hg KE#RI{ER . Cap BAEKEREZ N 500A.
14 BIKE

BAIRFE RN IE T p-n 45 25 [0 B AT X B8 B d,
NI 45 FRLZS 5K i T ) o7 33 7= AR R o [
B AR EE R /MBXT p-n G55 BRI IR/ N = A2 5
BARIIB 2R E A o6 T 1R s 28 1 RoA 1, $RTHEIAR
FIEBRADFHar. HREBIREIK, SH55%
PR B IBE FE BRI K o RIMTE SR 50 % n RURIUZE B
ZIRBETE(1~2)X 10" em 3 2 [].,

p XAFHRNHET, HRTHEGRDN, HILITER
BR, B RA AT, p XIBAIKREHE nmr—
SEFEIE LA EIHIHIIIEF AE SR B p XI5 34U I,
p-n SRR, SEEE T IR ANER
#Ehn, ER R E N RO, ISR E p X5
FWRPE(1~10)X 10" cm .,

2 X

21 MEEK

s R AT RHAE K AE Riber MBE 32p #4t Litt
170 KA M e EEHE b, faiRbeE.
As KB W Zn J5HEKEL) 7~8 pm [ CdTe ZZ i
JZ, ARG R . As AR F R X 1542 2 fif
W, Al Asy BN Asy, HEEAEKEOAEER
TR 23R, In PR A 40 In, 38832 AU
TN FEE AT LA T 5 145 240k L),

MBE Fifi 58 7 e FE A K 1845 (180°C ~185°C),
SRR T U8 50 AR o o S B8 5 o0 s S R
KHEAB A, HT Iny As BB INAGEE AR (AT
>250°C), I A IR SR TH A 45 AS 5] 1) #ve S

821



#5384 2510 a4 BOR Vol.38 No.10
2016 £ 10 A Infrared Technology Oct. 2016

7E In. As $BRUIHI 23t et R 2R 1 A KT B2 1L
K, MM R R I A KR AR E . MEE
K, p-n S EEHEE Iny As (RITTIFEIZEY)
B S o [RINF, HAHA T S LS (Thermocouple)
FILLAMIIRAL (Pyrometer) 2% G SR W A4 R KI5
fE, 4G R SR TAT49 (RHEED) BEIFE1AZ
ARz AL ) A IR RS

MRS, K S BB WS R i 3R T
TR 22 WL ERF , Chen J83 TR e - e T 65 iy
Su#FE (EPD), A BLI AR ' pl AN kAT 20 13 1 il
i, X BFERATHAGHEAT X SRR th 260k,  SIMS il
AR 7 A R R FE A3 A
2.2 HRHRA

il 55 7 J5UAT. p-on-n A In 401 2 HARBUE RS,
As BEAEMMWSBIAT N, BRRESESRAE R n BB 4k
XA ¥ Te fTE A% p Z4452% JMBE N'&E Te A KA,
TEMBHAE KIS FE S As AREEE 58 Te 7, FUILTH
EHEAT iR S IR KA TR Asre ) p B2 £V,

IBJCRHAE S Hg SR 5k (il 4), 55—
R SCILR R 0%, 5 B RIE W B He = f,
1Bk &M 440°C/30 mins+250°C/48 h, 1B K& H 5
SIMS A% 53 14 B 53

#m
. R

HeE TRE

MR

4 BURIXE Hg Bk LZRmE
Fig.4 The schematic of double zone Hg-saturate annealing
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Fig.6 The film growth temperature curves of thermocouple and
pyrometer
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Fig.8 The SIMS test figure of in-situ p-on-n primary thin film
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Fig.10 The structure schematic of p-on-n mesa device
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Fig.11 The I-V test curve of in-situ p-on-n mesa device
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