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e RALAEHARENRN T A4hH Hg oCd. Te s f %1, AL
EHANLETHAERE, oM T EALEREEHER, RUABERT A
B, BTEEEERINRKMEK, BLEERIHEE RAKALT
RyWE LT TAYHAEMN REZZSMCAEERRRRERX
B A BA, BRTFIREBE 42 « i, FERTAREHRHEANTY
R KA R AR Bk RO ’
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o

HgCdTe fF4 —H B LIMEN B MR EZTAMNKERENRL. X HgCdTe £
S PR AL B AR RE A A0, BERE A, WS4 TREmEE
syl aakE S heaR S EnmAR, B TERTFHSIAMS R KR
ek e A B W, A AL T S B R L R R X AR R
B, ATABIRIIZ XS Barl - VIELSPBESEREY. BT HgCdTe WEME
R, RETERRERE DRI FARBMER R UL RA RSN, A gl =4
g 0 (5~9). B e A 2N AR 0 B U St TT DA B e ). B e, B ST BBk xS HgCdTe
A4k e e B B TR A T 0 OB 7 A S I

R A LGB F R R A E R T ekl — RO R, BIE— E KRR
Eh TR B AR R B—mEERNKE. RITRAGE HgCdTe 4k 3L4T
A, 75 E NS IRl T A% HeCdTe 4 5M B LB, % R HgCdTe 41k
SIS BRI BN, T ERBGL AR BB, KT W MR 0Tk
 BEHREEESE. RINASEEEGET RAZBHE S TEBLSIEEAESH
A SEE, &REENH, SR HeCdTe & K MEE = ELW, TR MR
A N RS, SRR A B LA S 2 R B R B SRS, BRI TR, 4
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1.1 Hmil#E

BATRA B HEWFZAHE N B Hgy ,Cd.Te AR EHH, —BEEIKYTRLA
hibEE. z20.2, 77K FRF®RE Nk <1x10Pcm™3, B FEBE pok > 1x105cm? / Vs,
FRTRTERE Naoox=3%x10%cm 3, BFEBER pygx~1x10%cm?/Vs. #HEEHR
0.5~0.8 mm. ¥ T E W B AN, FEHTLALE TR Z 5T RATHH R PE4T 20~30 min
MRME N LE. SadmREsERERKPX 4h
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Fig. 1 Infrared transmission spectrum of
HgCdTe at room temperature (1# sample)

1o

5 1o %0 75 0

A/pm
B3 B 1* S#ikiis N-HgCdTe wimik

¥
Fig. 3 Absorption coefficients for N-HgCdTe
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Fig. 2 Infrared transmission spectrum of
HgCdTe at room temperature (4% sample)
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Fig. 4 Absorption coefficients for N-HgCdTe

(sample 4%)



5 41 #gHE . ikt Hgy—,CdTe 4505 5 # K B 373
1.2 Sempicn B

SZ R Perkin-Elmer 983 43¢ 56 £ B TR T E 50NN E, WEK LETEEN
250~4000cm™ !, Y5243 R F lem

1.3 TRESR
B, 2% 1%, 4% WA RTINS WO B N EERA R
(1—R)2e_°‘d
T = hpered v

AL ER D BB AR o, % (1) F dARRERE RARSE WHTHE B,
B R=(n—1)2/(n+1)% B 3. 4 AXMNHRIHLE AEPATUFY, HgCdTe & h&
KEEENRI RN, REAEEEFABsh, BHEREEBAN

2 Hi5ite

2.1 BEESHEN=REHEE
AT 42 1 = e A R e i 8 B A 0B a0, mR 5 FiR. BMREEMAEE—Z
MEREHR di, BKARH o, TiEW
WA A oy, BEHN dy=d-2d,. B
THEEHESHASRTE LT RE%
g, PERERS, RIREBEME
P BT B R 2 B A R i i B R
A, BATAT LA A —E M
BERENy 1 WEERREER
ANBFERE R b, BES F T RO SRIE R R
¥k r, ARSEEER 7, r=ree?,
rd =R, v =—r, ¥ ARHEEKE
BrAR AL, WAEEEE AR EERRAA

*W\%|ﬁﬁ‘]”&‘ﬁ(*ﬂ*ﬁﬁi’3’é%ﬁ%ﬂﬁ a; = a—rQ—rala, . . . . .
exp(—;id;/2) - exp(—16;) , KA 6 =

; S B5 GEETRNITEER
wnd,-/c, 1=1,2 SRR R 2 A Fig. 5 Model for calculating transmittance

M. AR AR — IR BT B R R IR
W IR AR 4 a = a1 - ag - a1 = exp(—ad/2) - exp(—i8) , HF ad = 201d; + andy,
§=26,+6,. BEWRHFBLIG, RATEFEKBHTARM, EIIRERK0EHRIE, B
B RRE (d>N), BEHELET 08B LRICES, B AT 28 4 2 #F & B S b
BHEAR, EBASAEEHREAXRMA, REREABEIAR, B
_ 2a1dy + agda (2)

2d; + do

JAE 1. 2 WTLURHL, £KEROEANBEHEABSHN WRIMNBEEmEE
W, BD ag A2, Mok (2), FEENRBAS o BHKEF] 558 F 474c b (4 5%t
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1% F1 4% 8 B, A RESIRE 3, 4 B AR RHIA (W 2d1 = 3pum), KRR
[ PR ALl B 65 B R T A VA B B
2.2 EWmEHENEE

#F HgCdTe , ZEET Wboa o va B BT SR R BCH B B A F R, HPaE
SHET AR . TIOEE AR 0 DR E 2SR 25 4 2 18 9 TRl
Cutvz> PRIILS R RS o H1OM

& = Oy, + Xyl -+ Qple2 — (571, M N + (6'01 + 6’01'02) : P, (3)

Hh by b1y Burve HPIAXMMMBRBEE, N, P ARARTMERKE TN
HgCdTe, ¥ N>P, ¥EIEHRKEERA HdmFHRIE. RATTLE Drude £ M
Rl s myl wAUART 2 D, HamBRFREELBERLE, K
IR RS, SELBHERE B,

BHERTREIERETFREET, ARNLERENFRERSEAR, AR
ARTFHE—WH PR —RANEBERISE. AYREERT &, XMEHEERT
DIARK SRS A TR, MR FEEAPOCHEHER. BT HEFERATRE
B0 i R O AR B T R SR B TR T 9 PRI R T R A SRR JLER, BT A AT B A R
TILRRA, BZRIABNESIE, NERTISHANHETFRHCTFEIEEAYT
B, BT REARKREY

ENN 1

a= : x NAZ4, ' 4
42c3ngy m22ue (4)

F =02, T=295K, 6, =3x10719\%4(cm?). ZEAEHER T, BHBAFHRKEA
B S FwRE N SEE. BFEREGKE AnRkzgTEss a=a.+a,,
B a, ARWE MR REEPAER Y, BEXFREE E H¥MN o WMBE, o=
aoexp[k(E—Eo)], o Ay pa e i 4 RIRBCER B i A TRt BEEEEIMM o 38
AEE. HHENTURSHEBERLENBRREN o LER—HGELNEER
KTEFERENLCHRIKES, BITREBENE ORI Tk ELL & b5 84 541k,
WEL. WEILIATLUEFEH, HgCdTe B H 4 KEB R BHENHE MRS THR 7R EREK,
AT AE AR N EE 4 = W S

F 1 SHENRSATFRERMASHEL
Table 1 Variations of carrier concentration and composition
before and after hydrogen passivation

y =) Ny (10%cm—3) Nsook (106 cm™—3) z N ook (101%cm=3) z’
1# 7.31 2.80 0.210 2.47 0.216
4# 3.23 3.50 0.199 2.95 0.207

2.3 FWRBERKEE
2.3.1 FWHEE E, B
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2.3.1.1 BB RN 300cm ! ARIREHRER AR RE E;. 3T HgosCdoaTe &
PR, TEEEARY ML e 300cm™ ! Rk rd K, AT LLER Finkman £ik

Kk Byl

(5)

T +80.5 300
E. =E
g = tat 1 M

HEE TR ENNAAS © ¢
Ey(z, T) = —0.302 4 1.93z — 0.810z% + 0.8322° + 5.35 x 107*T(1-2z).  (6)

2.3.1.2 M 200K EH AR A B RN 1/e bE—DI%, SHARIT SR Z; (cm )8,

Il
To = 7.785x1072 + 1.096 x 1074 Z; — 3.713x 107 °Z2. (7)

N FEEA d(um) # Hg—.Cd.Te, F

T =z + (1.033 x 1072 — 7.002 x 1077 Z;) In(d/500)/(1 + z). (8)

2.3.2 ALomEm
#AVRARX (6) F (8) MM th 2k FuE 5 th 28 2 518 EI 0 HgCdTe A A ALK
2, AR, HRHABEBHNAS o ZHEAD, HXIREN 0.1atomP, HMNR-HKFY

{H.
& 2 MLEHMESISHAES
Table 2 Compositions obtained from experimental curves
p= 27N z(a) z(b) z z'(a) z'(b) - o FH
1% 0.2033 0.2030 0.203 0.2106 0.2095 0.210
4# 0.2036 0.2029 0.203 0.2085 0.2084 0.208

ik % HgCdTe #REKZFRBAMBHRBTFENAS ¢ KBLIIREY,
W SR ATTET LA B e ¥ S AR i Rl PR AR AL R S e B Eh : xE 1 RERAT 4T BER, 4
#% 66cm™ 1 91cm™. WMABM R EBBIMTE ERERFEZERH RN 46cm Al
58cm™Y, A MHRRZAEE BT BAIER R,
2.3.3 Burstein-Moss &z

TR SRR, HEAHN N & Hgy_,Cd, Te s SH RS ERA, HIE
ERAMATRESRERKT W, REHARARY. XNRFREUTHEIHD
WHTF G, RREFTIEREEMEANBREREMELN LRSS AR E,
B AR 24 TR0 T e A SRR, AT SRR YR e R 1) S 3 5 FI B3, B) Burstein—Moss #
ah.

BATH IR DA —FhHEE SR, T2 2 vk g 08

Ny = 3.28 x 10'° (gﬁ) ‘i [1 +2exp %] (9)
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&, BEEERIFHEASEE B Er=Ec, ANTiRERTFE}F. X N & Hg-.Cd, Te,
AE;~0.5meVI[14,

E%:1+2F+l%ﬂEf+U@%+A)

. ?
m} 3

(10)

Hifp F=-08, Ep=19eV, A= leV. %4 =02, T=300K &Y, A ERE Ng >
6.7x 106cm™3 WA L& ARH. THRATES OHH—#& Ne<1x10¥cm™, FHBFREEK
BB TR, ALK 4 BT 252 8 & ¥ 7 [ K Burstein-Moss #%3-
2.3.4 Franz—Keldysh 3 pil
—RBRT, m*%iﬁﬂﬂzglﬁﬂﬂﬁﬂiﬁ%%%ﬁ?qﬂ%ﬁﬁlfﬂ?i%?‘(ﬂ‘]%$%fﬁd\&ﬁ,
EERGEENERLT, XFBGE LM, R T 225 45 o 40 B B P 28 O G LR 0 K 3
k., REBEHHEE. MCBEANRE, X8-S B0RBR M BT MRS RS R
g W4 B2, Bp Franz—Keldysh 3. |
ZekEpkeh, BT RGN, RIBHARRA, FEZ Sk i o0 KHE AT B
=R A0 BEAL R, X Fh A R 4 B R AR I B RN SR, {8 B AT B &
T R R R . B BTRIE N Ng, WRETAZETFHERN

(47w Nq/3)*3e
, :

Eqg = (11)

U 5 | R R K B 7 1 BB B A

3eEgh7r)2/3 (2mx)"1/3
. .

AEgz( (12)

[

sHBER 1% R 4%, AE, #81% 5lcm™! 1 23cm™'. SH4RASIRHBERRA
Eﬁﬁﬁﬁ%%,ﬂﬁ#ﬁfﬁﬁ%m&ﬁﬁﬁ&ﬁhméﬂ@ﬂ# 1 1% A 4F 5IE
15 cm=" 1 68cm . fn BB RS LIS 2 RS SR B A B, RRBURBRAR, NSRS
33T ol 2 07 T LA SE I BT I U A
2.4 BRIk aE R0

T 7 TR e i 25 1 T 2 A5 S SR i e T B P B R A B R TR L RATETS
KA ERLA, B a=AN. WFRS 1%, SEIER v R4 1.35 F11.43; X
THER A%, SALRTE I v 4h813% 2.80 A 3.03. M v BZEALIRATA BAAHHTK AT E 51
W B BB RO . MR R T RN R T HFER, M TEEETFEA Y ~1.5
o e R P T By~ 2.5, TXT RS 2R SO v b 3~3.5. L, HgCdTe &IT&KER
A AT TR, AT B R i TR R AR L, E R
2.5 HEERRXE
2.5.1 Fi4tEmAE4L

RAERIK R R A % B R, LKL, HgoCd:Te &7 BHT4
AL B B LTS, TR SNt % ERA—EHTF, #lnz=021, % 300K
B, $FBERBEN K A= 6.7 ~20um gy 3.72 ) 3.47, mL3RKBECR AR AN
6.6%; F5h, mLRaw, mTF Hg oCd.Te @AEKERES ¢ RETRMA, MMBK
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FHRRRETRL. EF—KEKT, 01 A=10pm, FERMELH 5 £=0.21~0.27 f 3.55
RE 3.37, MKSIRYTERALAHNELA 5.0%. WTRITHERLKEWHEMR DK,
2.5.2 BB HG R

AT oAk E R R HgCdTe # & 2w, TATEST TR HEE, BRI
R MBAER AT 100°CHRAEHE 4h, HRREABHBEMENL. FEEKEIE
SN R T R HgCdTe & A EHRMUMERN, &R#THETMM Hg SHE 100°C #4
Ak B A B R AT 5T

3 HiE

BAVRAASE S M BED T RN HgCdTe & im, HOEBERGTH
TaAESR, S TEAMSIREFENERULFNER. HREY, LA
HgCdTe & /R~ LR W, THAELWEADBEMEARKZN. SHELEREEEZ
AL, BRFRERR, AWM, ATEMNT RAENE. T4 r8mX
Rtra ARt EaREAGZNEGESER, FRRKGhRERG mBE, KT8 R
BRGOB AR, Fo, RS REEN O RREEN EM& LB SHREEERNE
ERN.
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INFLUENCE OF HYDROGEN PASSIVATION ON Hg;_,Cd,Te
INFRARED TRANSMISSION SPECTRUM

GONG HAIMEI, ZHA YIN, FANG JIAXIONG

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences,
Shanghai 200083, China)

Abstract: Infrared transmission measurements were made to investigate the influence
of hydrogen passivation on Hg;_,Cd,Te wafers. It was observed that, after boiling the
samples in water, the infrared transmittance increased, the absorption edge was moved
to the short wave direction and the absorption below the energy gap was reduced, and
that the range of infrared transmission was narrowed. Through calculating the trans-
mittance of Hg;—,Cd,Te with the multiple layer model, it was found that hydrogen
passivation influences not only the surface but the whole bulk of Hg;_,Cd,Te wafer.
Careful analyses showed that, the changes of Hg;_,Cd,Te infrared transmission spec-
trum after hydrogen passivation are the results of the effective passivation of residual
impurities or defects, the reduction of carrier concentration, the increase of composi-
tion z, the effect of local internal electric field of charged impurities or defects, and the
enhancement of scattering of charged impurities or defects.

Key words: HgCdTe, hydrogen passivation, infrared transmission.



