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L%, % GalnAsSb PAICRA MBS+ 188k, Boh KRk Rd iR
HEAHGFERTUEESHAEMHE LR, FATUERAHEREEAANLRS
GaSb. InAs f1 InP ¥ ECHIPUAD. RUCE T InP ¥R, HEBEKEARE (1.6~
1.7um); PCEETF InAs HIE, BT 1.8um A% 3.4um; AT GaSb M, HRM
17um B E 4.1m!®. XBHFEET 2~4pm BB, BUL 0T H %5 B E L A
28 B4 BRI E bt 2 —, ATSEZESERRR F b b A BRI

FUHE AR B HISPE (LPE) #£47 GalnAsSb MR SMEA: &, I H T &
T hEIRAN R REMERY AR TAEBEKMAFE, HBAHRETZHhHE
T EIR LPE B KA A 5, KK 8T 2.2~23,m! L SEJLEX,
5y FHHME (MBE) fl4 B A ILLFSHITHR (MOCVD) S 4MEH A A M & R fN5E
¥, 3 GalnAsSb #EHO B4 BE T — &% #. T MBE f1 MOCVD £ & 3) /12
HEGINELE KEA, AR REALRRSARARE, ERT x. yhR0E 124
BISENSIE. MRS EMBINEEK, TR IR G T H0oE R fsm R
{HFI B BT A 1k, X%H R RRBIRIZ A M AlGaAs/GaAs. [nGaAsP/InP A, X5
30 pk g k0 L4 B VR PR B A i B AR PR AR TR AR D, KRy LAR(DAR KL T4
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A8 MBE 4/ GalnAsSb OB B # (FTIR) Jtikfet:, 2 HTH8
T FRP R A B GaSb 1 GaAs 3 SME B MR B M, BRERKAHEERET
GalnAsSb BEHOMEB, HREWERE H 5 EMH RSB T TEHIT.
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LU BE R R J MBE 7 ik A e dE 5 24 GalnAsSb. #EC#EH (100) BRIy
Mg 2 GaAs (UL OEIC 205 i H BY) #0138 Te GaSb (AR T3 At 88 57 31 2% 14 4 B A
Hig) B B, %085, —4 GaAs 1 GaSb #HEE# i 7E Rl — $tk Bty
GalnAsSb SMEA K. Bfkd K TZES RS % 0 [5).

FTIR LB 7 NIC-7199C 1 B M 25 e Je i (X Exb4ri. SR EANBH i,
RS ELEA T BRI, LIERRE RN, Al R RAC) Bt 15
X SRR SATHBE.

2 ZREiITE

2.1 GalnAsSb ##l#9 FTIR Yi%%HE

B 14T GalnAsSb 4 Ly BRI Sh B 5. MWEHRTLIE N, 7ea%Boh
Mt3E, GalnAsSb/GaSb #! GalnAsSb/GaAs ¥E5h B A R LIA L Frek, HAIME K KH
Py FEo®E TR BT, XE GalnAsSb SMEERA Gy thESY 4y, EmBEBRKGh
[XJ%, GalnAsSb/GaAs #%} FTIR & § it rh i B0 B/ F¥iRi%,. &Y GalnAsSb 5t
HEERMAZEEBTERE. GalnAsSb/GaSb HF DML R G R A, —Bk

JE, — R TR — R A PR A K —ERMEEESASEN |

HRFSES, —EENRIREEFERE T, Rk, THRBHEIN-ERE L
RN EEREA TFRERIEREENY 8. ZEFEBAH GalnAsSb/GaAs,
GalnAsSb/GaSb RN EREEXEAHE, FTIR LBERTFERY GaAs #KE
GalnAsSb # B &£ F GaSb #1 € GalnAsSb. B X ST MR AT R R EGEH LR
HMAHARBER, HABELHIT GaSb FEMLM L GaAs HHEEES TAE K
GalnAsSb #8F. X4#%E ] GalnAsSb/GaSb FTIR X i b TR BHHHE KR HA & H
NEERBAEBRKEFEASOERN. ZEAE L2 HFEMINEZSHRS,
FEMERHFEERK (8% 400~ 500 um), WEZRIBIHEZE An BERAZWMTY
RGHN-ANEERE LBRER, Avidk. THRAMBEE. ERIMHLREREH
W, Bt GaAs., GaSbLLK Ga,-.In.As,_,Sb, (0.17<x <0.26, 0.85<y <1) Hy#r5f®
sy5U% 3,32, 3.83 A13.7€ "TLLEH GalnAsSb/GaSb iy #hE B+t K F 1 Rl A9 47 51 3
2% An BN, RERSR/N, BHRKA NEERREKRE, MEEFIXEKREE TH
4, it GalnAsSb/GaSb kT2 TiE & /E A GalnAsSb ShEEFI GaSb #HEKE
Bz fr . B EMEE - 400~ 500 um, #ifi TiHH K. B3 GalnAsSb/
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GaAs #£&:, BT An Bk, SHEBRMFHEZAER—-HEHRE, HifZEiEHHA
Bl .m0 T i is.

ML EFHERTLAFE, X T HsMERMM KA, KB P TRz
- WAEESHERSHRERIEEFNERMGSGTRZE An UMK, HmEN—Z
R RSN R R & T .
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B 1 (a)GalnAsSb/GaAs #Edt 87U FTIR E 5 ik,
(b) GalnAsSb/GaSb & LB FTIR B4k
Fig. 1 (a) Typical FTIR transmission spectrum GalnAsSb/GaAs,
(b) Typical FTIR transmission spectrum GalnAsSb/GaSb

2.2 GalnAsSb #HHRNEFEE
H 3 A % GalnAsSb BRI R E LR D, Ko TESE TRLRAMKE
HitE E,. A THERNS AB-.C,Di-, BTG EMSE, HEEAHD
E¢(x,y)=xEaco(y)+ (1 — x)Escn(y) — AE, (1)

X AE=x(1—x)[yCasc + (1 —p)Cuasp] +y(1 =) xCuaco +(1 = x)Cscp)s Eup T
Cu HBREZTLEENHEREEMBH.

FAVRIBRE LT SM B S8 B GalnAsSb A EHRYGHE B B HIE T HRHOMIR, &R
RF#RL ®1PEAHTR () WIHEER.

W 1 AUEHHEESERELEAAT, BRBERA. X—F Gkh THHEHE
R EA YA —ERIRE, B—H & A d T RA R X AORERI . 81
SE, FEWEFHERT, RIEMBGREE AR AR, RHMPIENHE K=04
py/; BEBMHBHEME, THABRNHE ps . 2ESH EL Rp,, SESHES
WM ERMBEH. AUBRTHTRAN:

_ CH_CIZ)_ (C1|+2C12 )} '
AE uu [2(1 ( Cn b Cu & (2a)
_ CII_C12)_ (C11+2C|2)]
AE L [2&1( Cn b Cu & (25)
AE 0 =2¢1[C” —Cu ]e. (20)
Cu

R (2) he=(al —al)al HIEBREDHFE, of Fal 3HIAEETRE R
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MFRMAOERTHMER, FHe>0, AR Q) WTULEH AE <0, AEw <
AEuy (—HBESHHMEA a<0. b<0, Cu>Cn>0). XERVIKHIMERGHFREEL
HliE, HRHBRE E, + AE 0 B2 (E, MBI ERERAHR). M Ta i iE R
FES, GalnAsSb/GaSb H kBl —#2 A4 102 B4, HAHIES4E, HI GalnAsSb ##
i E B AT GaSb v Bk # %, Hit GalnAsSb it FREEHGERT, B
e<0, 5 ERHEREFHR. BAITHN GalnAsSb #MEE O H#BR L T B h B &
K, B E, +AEuy hE. BAE{E g~ —8eV, b~ —2eV, C\R2Ch, W4
AEyn = —4e. Fe=5x10"3, WHBHRGEEDLA 0.02eV. BELAT R, wEit
Ryeh HYE BB, W AE=E, (RRE)-E, (tRE)ZE /D, LREX—-FBTIT
BiE.

GalnAsSb/GaAs BRMEREEKA, H 10 28H, HNEBPESE—2HEMN
fi i ib—Ea i h, BmR (2) HAELEMH T GalnAsSb/GaAs #1¥. @Etkiisy
#, BT GalnAsSb SPER SRR DOFE; PHHERFREAESE, AfifEKiE
EHRESERE.

#1 MBEGa,-.In:As;-,Sb, HFRRIERAR. WEREMWEEK
Table 1 The composition, bandgap and lasing wavelength for
MBE—grown Ga,_ In.As,_,Sb, samples

v E;/eV « E,/eV A/ pm A/ um
i K x y . .
, e 10 xElE BilE BitlE
1 GaSb 0.240 0.904 0.483 2.57 0.476 2.61
2 GaShb 0.248 0.943 0.508 244 - 0.483 2.57
3 GaAs 0.247 0.907 0.509 2.44 0.471 2.63
4 GaSb 0.210 0.734 0.527 2.35 0.480 2.58
5 GaAs 0.197 0.673 0.499 2.48 0.499 2.48
6 GaSb 0.207 0.9 0.528 2.35 0.5 2.48
7 GaAs 0.178 0.859 0.54 2.28 0.514 2.41
8 GaSb 0.259 0.98 0.544 2.28 0.499 2.48
9 GaAs 0.256 0.889 0.52 2.38 047 2.64
10 GaSb 0.222 1 0.545 2.28 0.528 2.35
11 GaAs 0.193 0.876 0.55 2.24 0.506 2.46
12 GaSb 0.241 0.881 0.506 2.45 0.469 2.65
13 GaAs 0.222 0.812 0.496 2.5 0.471 2.63
3 %k

M3E T GaAsSb/GaAs fl GaAsSb/GaSb iy & (F EH S # 4T oh e it ke, KRB
AR AR BSHEMEMAR, HHAREHEBRFEFTHEZ ZELYEMEIE
i ch 4 THRBEEEN I AT L2 RAEE. LRWE T GalnAsSb MBI
B, X REC R DR T TR, BB ETEES I RFEMERESHRE
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FOURIER TRANSFORM INFRARED SPECTROSCOPY
CHARACTERIZATION OF MBE-GROWN Ga,_ In,As,_ Sh *

Bi Wengang, Li Aizhen, Zheng Yanlan, Wang Jianxin .
(Shanghai Institute of Metallurgy, 'Chinese Academy of Sjciences, Shanghai 200050, China)

Abstract: Characterization of room temperature Fourier transform infrared spectro-
scopy for MBE—grown Ga,-,In.As,-,Sb, on (100) semi~insulating GaAs and (100)
Te—doped GaSb substrates has been studied and the causes for the difference between
the resulting spectrum of GalnAsSb/GaAs and that of GalnAsSb/GaSb have been
successfully interpreted. The band gap energies of GalnAsSb have been determined ex-
perimentally and compared with those obtained by an interpolation method. It is found
that for all samples investigated, the experimental data are slightly larger than the theo-
retical ones, of which the origin is discussed in detail in this paper.

Key words: FTIR, MBE, GalnAsSb epitaxial film.
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