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KRS FRIME GaAs ERIHFR

FHE H4&X TEE RBEX ARH FRA

(FEBFREFEFERR hERERYSEMHBRZFRERE L5 100083)

WRE RIFBLITRAEFEERTIRE CaAs ME, HNAXHENRNH, TEM F
FERMEETTUSHR., KAREHSNARZWEERBRE. BEEBRKREN LR,
SiG RECER K. TEM J%&E 600, 700, 850°CRAFENRMAPEFERBRIMIREY. L
EYABERE. MRV ERHERBAREN LA MEKBEA, MEEIMBARE
09 LR RO T R,
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1B

S FHRIMNE GaAs —RER7E 580—600°CEEINA KRy, 1983 £ H Lincoln L&
ZH G. M. Metze Al A. R. Calawa ZE{EIR(380—450°C)F, A FHRIMEH EEK
GaAs RBRRI,HSIE T AMNKI ZMEB, BAFEK LT-MBE GaAs H—SERFRIM
Y eHEEESNEESEHRIT G ERS A ARELRET; ¥R EERER
ELHEHANBRENRAGRIE Ascys XNAEABR, PL ES5HKSE,DFHalE; B
AREEHE K (10'cm™,4 = lum),

UERBREE#ES LT-MBE GaAs BE] MM R. A%E MESFET &4 Lk
AR MY, A LEAERKNBHBAMBEN 48 FSE 42K TIR
EEHIE 2X10°%cm?/Ves¥, LT-MBE GaAs R0 BN FH S E", sIRESECET
xEk., BN BHTEREREFNE . BAZEY FEE OEIC L HEERNMNA.

B33 LR, AM1E 8% LT-MBE GaAs IR AMRE TEREANT#E, &
MmN FRNESEXRABRTRER, REMEHEEERRE LT Qom, 600°C
BAKEHENBEBERER S MES, HE 10Qn”, RHESBEIHTS, BRIFEMR
BRAARMA., —FfiZ D.C. Look™ HHIMBRMEIEZEE, F4E LT-MBE GaAs {1y
AR THEERN Ase,t. BAKGE,TKER LT, Ase,t M, MBI EAHEH. 5
—FhETI R A. C. Warren ZAEHA As JUIE Schottky FERBER, fthil24 600°CIE
‘kJG, LT-MBE GaAs HPIESEH MR FREFRRK As Wi, XEERBMAN As I
TEMFIEER GaAs FEEK Schottky 3% 7% As IR AREBR—ERX,BHT As T
EMRNEERAK, XEERXAEERMSEM BN EMEE, XRMRRB AR SR

o
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¥ LT-MBE GaAs (¥R, IR TIEEBRTHE—FEA.

2 MBER

ATEFFHEE LT-MBE GaAs ®FANREZEEM™ MBE IV B FAKH, ¥}RERH
(100) S MA LEC SI-GaAs, BEApd KRN HEW SI-GaAs 7 60°CHY H,S80,:
H,0,:H,0(5:1:1) @il 1 5% REXEA MBE BEREZRSE/NN; FRAGS
= 300—400°CIRS 1 /NI BFREAEKE,, EEKET, LB ERER ETF 650°CE£
FIE, REHFIERE THE 2000C4E£ %K GaAs, &ERKEFEY 1pm/h, EERKAESD
s R 5 s ik B T A7 594X (RHEED) #1715,

3 BRI ERBRM

P DI036 R7E 200°CAE KRy, 600°CIRALIRK 10 435, HE 1pm, DI043 27
200°CH: KKy, HIB K, B 2um,
\ | X HERERNT 4 R R A0 2 BE T AR B 0 DR EA
| T RMRIEF IR, B 1) DI036 FERRY X MRS
5.

M BRI DASE 2 4 204 217, MBE 7E 600°C4E

s BAEE (C) )
% _A—_J\—-—
% 1
-] 300 .
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-am].
) . 450 “ -
\__ . 00— | ]
-0{%180(1100 oclns = .. T4 0 4
MEE CE) faa:u?*‘m
B 1 DI036 BEAARY X 4 4R IR ET 443 A2 DI43 BAELEXEBETHX SR NENHE

KEY GaAs By X ST BITH AL ES E—RH L. 52, ZRELOREK
SRR EREFMN.

5 DI 043 RmYIERJL/AR, 2714 300,400,450, 500°CFIBK 15 409, BAKN B
s bE—3 SI-GaAs LIFFIERIER. B 224 DI043 BAERBAFAE TR XHENE
I A.

WEIFTR, REFSFERTE, XRATIMNEEMF IR &R BRI E K.
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A I F TR R B O R AR SR R 20 0.14 %, BEE B KB ERY LT, W REREH R,
BlG s L F B Ei g2k, B S00°CE K, MEDE & 24—, ZHEKELERN XK.

RAIVMEELE LT-MBE GaAs 7 KBAVIESEEM, XedbPEETEZEL
Asc,, As HHEBETFURESHMEINESDSEREETRIER, KENMRER E T
FEREREK, BEBKBRENT S, EREHRGREE—EERMIEY, EHit,
FR R S R B T 4.

BHETFTEHE (TEM) s EWSMEMR DRI M E R, bl xX
600,700,850°C Bk 10 43%hAY DI 043 FERZFTEHEBH B FRMESIT. HAILMEN
BB F R R 5 B RE R T R AT R, BB R 0 [001 1 B B AR EE, FEH L
H-9000 B B4t FBagirh i 300kV AoiniR i st RE SRt 4T TEM Wiz, A 3 (a),
(b).(c) DBIAEFHEE ¢ = [220] £ETHERNZ 600, 700, 850°CiE:K 10 5>
RRESLEY TEM B (LERD ME 3 FEURABHERARRN As JIRERL. X
T BN KB BB, KNA—, 26 BARRES, R 1 FIHESBKFE THFM As IT
FEFRN &S,

1 ELEBBXFHETHL As TREBH

Bk A REFNTHER(R) | FEBRSFHEE(R) B R (cm™)
600°C 10 min 50 100 110
700G 10 min 100 400 2% 10
850°C 10 min 300 800 210"

LT-MBE GaAs B% As E5 Ga EZH% 20 EATERN, BEATFEREDN
JeEArR. BAR, XEAEPEMREE—EERMEIED. TSN EXERELL
SER. TEBNAOEZEERBOREN EFATKEBER, MEREAHEEBXREN
It asaEch T EE.

B A.C. Warren FUBRBTRRHERRXHHEZ. B Gauss EHELH:

Q = 4ner, AV, (1)
Hrh or 25 As TIEMEER, AV XWITEDT GaAs WHEE, Q0 X As JIEW
T REREM.
55 B B S R A RIS E:

.Si,f(rf — 1)eNpp = 0> 2)

K or, HERXHER, Nop HHEEE Ase, HIKRE.

T 600°CIB kHESL, Npp=~ 3 X 108%cm™, Ny~ 7 X 10%em™®, HH »=
[(Npp/N%) — 1]1¢,T¥%e " Eoo/*T (N¥* = N4+ Ny4— Np, ¢, = 1.85 X 10¥cm ™3k ¥,
Epp, = 0.748¢V) ®[RI n=174 X 10°cm™, = Ep= E,—0.45¢V, X n % LT-MBE
GaAs, As JIEFEHREY Schottky HAEB 4 0.8V, Fr Ll AV = 0.35¢V, #8 AV =
0.35¢V X TEM HFHRFHE ro= 254 RA(DRE 0 =9e. B 0=9 KA
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(2)REBH] r, = 904, BIERXAEEZ% 90A ,HRITH TEM RHK As FTEHLE
BE{034 1004, HBEi%4 600°C 10 min BAMHBABERLER, TREME H
%t

%% LT-MBE GaAs S HHLEAE — M EBNIAR, F—SB& M EE—ta %
R H EHRR,

4 ING

RMZEENE MBE HEEKEBQICC)TAKT GaAs R HARRERTF, M -
B X 58 R AT A R AT 94T, RAUFEAEM B EE 0. 14 2 R KR, RiR R
FRABREN EFA MBS, F)S500°CEBARBEEEANESE, FIH TEM WHEZE K
BEFT AT, MERL 600, 700, 850°CIR XEHEREEXENMITED. NiEHERZE
BKBER EF-RILR Mk, BFENREH T, HRE 600C 10min BK/E, A
HERXZLESR, MEH S,

g #F X W
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Study of GaAs Layers Grown by MBE at Low Temperature

Deng Hangjun, Fan Tiwen, Wang Zhanguo, Liang Jiben,
Zhu Zhanping and Li Ruigang

(Instizuze of Semiconductors, The Chinese Academy of Sciences, Laboratory of Semiconductor

Materials Science of Chinese Academy of Sciences, Beijing 100083)

Abstract GaAs layers were grown by molecular beam epitaxy at low temper-
ature (LT-MBE GaAs) and studied by X-ray double crystals diffraction and TEM.
We have observed that as-grown LT-MBE GaAs layer has a 0.14% increase in latti-

ce parameters, the lattice mismatch decreases with increasing annealing temperature.

TEM showed there were arsenic precipitates in annealed samples. Average diameter

~ of arsenic precipitates in LT-MBE GaAs increases linearly with increasing annealing

temperature, and density decreases exponentially with increasing annealing temperatu.
Te.
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