ok B 114 ¥ 5 K ¥ R vol. 10, No. 1

1989 £ 1 B CHINESE JOURNAL OF SEMICONDUGTORS Jan., 1989

In, 25630 75A3/G3A5 Fﬁ#ﬁ%m
BYiaEsth

ktw  RER RET

(hEMFR ¥ S EFARB, LT

WER OOANAR

(hEHYEY AR L 5)
1987 ££7 F 9 BiH

AXRA U HTFEHEHRS-BDETRODIFTHRHFR In,.1,Ca0.0sAs/GaAs NIEF B
WK, WEXNNARBOXRRB.HTEEXR, P RENAKFRENSE, BEREE
& R ~0.04 X MR @R ES, TRE T ABEQ OB MELE 0.9 T, $K
BEATRGFERE, MEEICRORELBREELSG, Eiﬁi:t&ﬁiﬂﬁ%ﬁi%!a&ﬁ
SR B B it U R B, DA T =42 B A SB IR

EEiA: RRYE,ETREE,WHE
-. 8 ¥

SREREANER, QEERAER, AMSRSEEEWHE 2RI A
HE.NAEMRRRENEH#TEN T EERE. TERHBEARESHWERNAER
BMEBHAS . BOH, EERSARESREHENNA, B8 ZRH. X1t
HHEBBEZHIN TESEN R INMEERERERNERY. Tk, FlM-E
TRERFATHRARL, EHNARSIR—FIHERY. CHESERASMLEYRE
B RO R AL B SRR B, 38 7o A Y MR R R B 2™, 37T Bl @ i W B U N R

AR AW #A - RS R A SRR KRB K In,GaunAs/GaAs
BURE A A 1nossGaorsAs SNGEZHY A B TR,

=, ERiFaNELR

HR AT FIRRE L RZE(100) GaAs ®E LR FRAERAREK—E InsGaunAs
BEIMERREE % 1004, 2004 & 50048 H=F, ZHHEH-WHRNHTRS,R
NEERERREER FEAMFR. BTFHRE 2 X 1L.7MV §oS850ink s, ekt
58MeV, ERAAL He, H KRRE, AfiteMAMHBRERR MRS H,ANET



CIB BERS: DenCen /G NS RANRT WEAT E

Li BFPERRMAERLEN, ETEHTRPANRBEEOER, SHIDESR
ARTRESHNNBNIBE, B—HE.ZNESERFOSBERE, B
RUAER, RABE Li BT, aRRSBEHERBETES. mA He K, Ga,
As BAEFERRBENTRET R /LT AE,TRA Li EEEBAF. RN
B—BESHEE L ENE,BE ~25keV NAGENSBE, mEEAESBOENE,
¢ BBEEAAKRE. WERFEH< 100A, FHEER ~lmm, BSHF% 165°, BERN
B EBME S ND-683 SEMFOM T RLE, #ITHEN I, RN ER
BARLREMNE—-ISHTARISAN. THERSADTREHLE, RAF E XD
0.01°, B FBMAA T MR I 100 )/NE 4 K R 110 )RR FIEATRY.

1500 20004+

280. ..
i -
@

B 1 In,,.Gao,,As/GaAs RIMRKE-1HEN (a) 100A (b) S00A

B 1R InosGaos As/GaAs FIW A, EIBEREALIM AL (100)K(110)H R MY
., RTBE% 2002 RiPHsiE/L TS 100A e iER, SEEEBRTHETIA. %
THETHELE 1(b) BAH T GaAs E100)HEHBHEM. EhELERESEEHR
In, As } Ga SEFHHRHONFROHRNIER. WE 1(b)TUEH ,In.sCGaomAs/
GaAs RRANBEEMHL Gads WEH , BRRARHAZEBIR—8, B(100)57
5 GaAs B HBER, TRO10)HRESMNEHEE. MF—RII5SIE0LEE,
W 110 )75 [ P B R RS A T 7 100) B A, X B BRI AR M k. xR RAHA
BB A SRRENRERNERERRN, EHREETRERFE R,

% T #— SRR e BRI, RITMEE % 500 & psNER AL
FTAAMESR, MESRLE 2 Fix, B 2(a) & 2(b) 4 51268(100)F FRK110)
FAMARRKE. PHERE (100) MR¥ETN. Eh In %REINERN AL,
 GaAs B R EMBAAOE B, M 2 TRLEH,M(100)H5 1, In WARESE GaAs i
REREEE, B B RN M A AR LTS, TR0)5E, WEREEE A =
0.9, ¥ 3 B7 2E — B B 75 A FB — B B 5 TR R SX R B 22 B e — 36 1R B R s o
M B A,

WM BRI MO E R T AN FRBNEE. &3 At ARBEEORERE
(100)RK 118)FA F AR , Brh L RRBRN R FIERD As FFR I K74
HiRyE B, BB 3 T IR B M NE R B A N B, 33C100)05 5 5B 8



14 - T R BERTY

- GaAs ’
1000} 1000
1
L ,
| 500
‘ M p—y e ol " 3
-1.0 0 1.0 0 43 . . M ] ;
C LY a0 a
(a) (b)

B2 180.5,Ga0 nAs/GaAs MMM () B<I000T7 (b) M|<IOYHA

BK(A)

M3 10,.2G80.,,As 1 As HF(EEOR In BFORE)E 00>E0YK
RS Gk 4IRS - MBA M A 3 AL

HRRELREEE, B As KT In RFREQREEERK, fxd(110)7457W,
BEME,E In RT5IERBEAEKRT As RT.

E.a R

- URHRERREEOME A RKE—EN, ESERKTRAZEHFENRN, HENR
BWBATIREIERNE o0, MERERT AR ENMRESNORE, KRR TR
B E 4 BXRRFHZME. H InosGanAs/GaAs RS, ar =57024, GaAs B
HHB/NORBEY o, = 565324 ,FUEEIMEE KN T MR EEROFE, fidRAE
HBBEKR Ino.nGaorsAs, @ = 57609 A, GiEHHfH,RIE Poisson BB, 754K
WEEEHY GiAs B REE o /N, 01y =9 — da, MRS laosGaorsAs, WIHLEH
H 8, Ky 612 0, 36, Hh 8 BREREHBERBAXRNARE, HRITRAN R £,

8= 7.64 X 107, TR 6, = 56108, a,=58054, SRENEIERBOEHRR

- FOMERP R ~0.04 A, KRN ME 4 TREH, K100 T HANAERE#



18 J&iﬁgl In,,,5Ga,., ;A5 [GaAs ﬁﬁ‘?ﬁ%ﬁ@ﬁ??ﬂﬁﬁﬁ 15

W, TOZE MRS ~45° R EEDE T IR L= e i, T RE(100)77 1R ZE A RE IR G B 28
B, TZE(110)75 1/, BRI S B S0 8O 7™ 8,50 LR E. ME 4 =7 DUl &
BNJLAGERH RN ESRAETA Ad:

Ad =0, — 0, = tg~" (i%)_ g~ (E-J-—l)— 0.98

ay ar

2(b) chi %43 Hidh % 00 BAR ch. UL B AT TR 4Y B0 RISNE 2 IR IR A5 (110 )4
WREREITE. XTI AR EREET A, RERN RS, R8BI
JE (~=0.98°) B K F MR (=0.90°) X £ 1 FAr it iy OB M, T 0 58 MR RO R 28, ERR
HIMEERHRERENSHIETEWA G EBENRNRR,DEB KRS, S
Kok EOR/N, G IR0 B R AR, BN LR B T IR 8454, B—T5TH, SME RV
E®E, kR EERNEEER/N NTIRAF T EHERNERY. H—ERkRE
RS, AR SME R EE BH—NRE 4 & RS hE BEES. BEAT 4,8
BRI, ERT LR HIMBR ERLEALE,  Matthews A U R—FR
Bl UV RESABREDEHERBEEMEEAROELXR. HRIFTREAR
C OMRKREE 1.75% RURESL, 429253004, et 100A % 2008 S@BAS, TTLIA%
 EERNELEM,TIR 500 A MR, , 2 R AL s 4 R A AR B A B A B A FI TG
REEBM. RECHERE T R4, (8RN TR, AR AR, NERS
B, kRSN ASREORERS KL tR™E, B3 BN TIRELXR,
B BEAL F 3 ARG BE RO T 3, BR FT DUR R B BORIB RO R, 75 GaAs i
BN, R ERERE Dos &F 50% REEN FHREVBERTF, U D TUMER
R, WE 1 TR -AE A RAREERRLLN n(1 — ) EREEOEL, £
o1 x I8, SMER LR ERA W Dos, Dos RETREMERHFTHD, Dysoc
(A6)™, EibmMRRA—RNELERTTEINELKBRZEN AR, WA RO,

Tne aclla. - Aa ~e
ailg,25wd9, 75425 =3

- -

-..8 i
| 2.5}
<100> 110y
| &y 7
VGaAs al E 20
a1 .
A0 -
L~ It
A
-~
ya 4/92 1.5}F
Ine.25Gae,75As aig
. : 1.0 . . X
. (] 200 . 400
" i i _ _ X (A)

B4 HEHUE W5 Do, BEFERMERRE



16 T . L ‘ o 2

. BREERHER,BRAHERN Do .88 5 %9, XbERE AT S8/, ﬁﬂl
RBASNE R R RIARATZER, S00A WERAELEX. |

B3 As RTFREEN n KTFOREANERRIE. In Eﬁﬁ'ﬁ&gﬁﬁiﬁﬁ
H(100)T5 M, N F LB, AL XN, b KRFEAREREER A E,
BI0)HRLOH ~20% & In KTRETHEEKN Ga (L H, ﬁ%ﬂi‘.%k*ﬁ 80% #3 In [R
%Emﬁﬁii :

m., & ®

I B~ 5 R 0 HE 0 2 U0 B 2 45 M RO PR BT 3S, T 5Gao A8 FEAEHC
AR, HFRS Gads HIERNBEHRMRE, 5 RE> ERE, B FHUEREL
FERY, 0.9° AUHLHT , AR M BR 4 0.04 A pyZE(L, M SEI(100)50 K (110 M5 5 %8
MR, KRR, WAER R AR, L TN 500 A i, 4R
S, 94 HH BRI BB Eéﬁﬂﬁ%ﬁﬁm,ﬁﬁ?mﬁﬁ In RFHBER Gaﬁ%ﬂ@
&lmﬂﬁﬁmmm

P x "

F1] 8. T. Picraux, Appl. Phys. Lew., 20, 91(1972)

{2] F. W. Saris, W. K. Chu, C. A, Chang, R. Ludeke and L. Esaki. Appl. Phys. Less., 87. 931(1980).

[3] J. H. Barrett, Phys. Rev., B28, 2328(1983). ' ' :

{4] W. K. Chkn, C. K. Pan and C. A, Chang, Phys. Rev., B28, 4033(1983). !

[5] W. K. Chy, F. W. Saris, C. A Chanff; R. Ludeke apd L Esaki, Phys, Rev., B26, 1999(1982).

[6] J.H. Barrewr, Appl. Phys. Lens., 40, 482(1982).

[7} J. C. Beam, L. C. Fel'dnun A, '.l'.‘ Flory S. Nakahana udl K. Robinson, J. Vac. Sci. Technol., A2, 436
(1984). :

[8] C. K. Pan, D. C. Zheng T G. Finstld W. K. Chu, V. 8. Speriosu, M. A. Nacolet and J, H. Barrelt
Phys. Rev., B31, 1270(1985).

[9] S. T. Picraux, G. W. Arnold, D. R. Myers, L. R. Dawson, R. M. Biefeld, L. J. Fm.: and T. E, Z:pperur.,
Nucl. Insir. and Mesh in Phys. Res., B7/8, 453(1985). " .

[10]) J. W. Mathews and A. B. Blakeslee, J. Crysi. Growsh, 27, 118(1974).



14 BN %: 100.2,0%0,,A5/GaAs N RAHIN T HH T 17

lon Channeling Analysis of In, ,.Ga . As/GaAs
Strained Heterojunction

Yin Shiduan, Wu Chunwu and Zhang Jingping

(Institure of Semiconductors, Adcademia Simica, Berjing)

Liu Jiarui and Zhu Peiran

(Instraute of Physics, Academia Sinica, Betjing)

Abstract

.. The structure of Iny,;sGa, sAs/GaAs strained heterojunction is investigated by means.
of L; ion beam analysis. Channeling and an gular scan measurements suggest that lattice
strain occurs in the interface because of the lattice mismatch between the lattice constants of
Ing.sGa,.sAs and GaAs. There is an expansion and contraction of the equilibrium lattice
constant of about 0.04 A in the interface, these stresses cause tetragonal distortions of 0.9°. Ab-
normally high dechanneling is observed due to the presence of this lattice strain. Lattice
defects in the epitaxial layer also give rise to a significant dechanneling.
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