ARRE

BRRBOTEAREF:SERHPRNA

R ARER?

R A2

P £ A

(1 XXFLTHERE X% 300072)
2 PEATHEXALNAEN+AFRE X# 300192)
W E AXMEANSB TOF - SIMS( & A7 8 ] =k & F /K #4L) XRD (X #4232 & #74¢
) SIMS(= R & F A A XPS (X &AL TR FPOFAR S UBOHE, 45
REXBESHRRESHAHERLS A BRELT ADRRTEE A BEHL,
ABRFER ABELSEARENEREEF S @A,

XRR ¥4 HE ARGy

0 SIE

2 ot A o s T8 R0 B B B SRR, XA
HFHANRREELESENER, RS
FRHE BOSRTE , B — B8R0 R ARSI/, ZE SR h T
AR, BN R R R R T B T
BB A SRR RS T EIRNER, R B
' BN,

RMCBATR T RA B TSRS R, 2
B ZER WA R MO U BAR DY, 75 TLELE R
FESEFHABENER. 5S .Ce BFESHR
7, AL A Y4 AR AR (GaAs) BEALSH (InP) YR
IRBRAER A 2, RS MR FIR 4 AR TS , B
T B IEHERRAIRR . U, 20 455K, SRk Sk
HEEOTR—ERE. AT, BT XA R
HME, EIEASHENATHREI R Z.,

KGR SN RERR, A E AR S
bR R R, TR B AW AL, AT SR
ERAVR A B e (i T B S S WA B
X 4R A o b A S oA o
FAN F BB A2 8>, B, A3 H TOF -
SIMS( KA Bl KBS FRHAN) XRD (X ST AT
FH) SIMS( B T B il XPS (X S8 T
BB ZIRAHTNES , M LB AL SR - po R
SRR B ST EERR I EEL
$UR KR A R R AR RS E R

1 3§

RPN SR R RS %, SN
(100) By GaAs #0136 H, 4 81ic % :A,B,C,D,E, &

i RT Y R AT AT AL

F IR RIS PHI - EWENS AT ] — kB
T #{X (TOF - SIMS)#47 ; A LT 107 7Pa, B
FIRA Ar BFR.

RESATEEHE B A8 X SR ENSH
{X (XRD) i#ATHK 5

SUOTE IR 57 R E CAMCA A F] 4f —iK
BT R (SIMS) i & ;

RETRUFENS EEEMELUREIEE
EHRIEE PHI - 5300 X 5148 Y568 T RB1%{X (XPS)
5. S ZERSERT 107 Pa, X §1483%EH Al Ka
(1462.6eV) ; A= HEAE R 35.7eV; Agdds o KB FE
(FWHM) 2% 1.0eV; 7E 30 ~ 50eV Z [H]iC 7 As3d 33,
7 10 ~ 30eV Z [H]iC % Ga3d i, %54 BEBEATH GaAs
B As3d(41.1eV)KIE,

2 BRRML

2.1 TOF - SIMS $#i & E S

HEH AR E I EAR S, XPS #1 AES 1 T8
WRARB A E S REB R . TXRF(S R 5
XHEFOE) KATRMNETESB S LY,
EARBWIE TR, SRS YER, i
6] — KBS F B i% (TOF - SIMS) B4 & R EUF . B4
PR TR A 10° NMEF - om 2, BN I TR 4
PotRERUML A Y15 B, BERIAHEAT B VLR EHLIS
LR,

B 1 7], BR Ga.As REE LS, LR BT
REREERNELRY, IR ERAH&EIB TSR
FNRE, ARAFRAHBNSBETRE, B8
NMEREEREBE T IaA —EXE,AFRE
RIS RAER LTIk,

IR R A AL, KBTI 55 1548 (B4N :300192) ; E ~ mail: ren — ds @ yahoo. com

20



AR

®1 LHMBEY TOF-SIMS #RIZR
FEdh FET HET
A.C. H', H,*, C*, CH*, CH,,0 ,Q .

D.E G, GH* ., GHs™, CIO™.As™ .

CH,*,Ga" ,As*,  Ga0O~,Ga0~ ,AsOQ",
AsO*, AsOH”

2.2 XRD4HiREBBTENY

A X OERT AU 5 G R BEAT S A B, 27 2 4
SE RIS FEMFEISAROE T, RS A
B, S B 2 5 5 (FWHM) 2878 | 2 Z W1 51 A 1
LB ASERE , WA S e 0 R AR 9

7 2 A JURIER A BT XRD SIRESR, wl LI L A
TEAE, A B EHRAAERK A SRR BRRE
ARRSERENE R T E 7 R A e R IR

®2 LHBRRESRETENN XRD FHER

AsQy |, AsOy

B ¥ 59 FWHM/ s
A 18.46 18.50
B 10.21 9.97
C 12.24 12.42
D 16.16 15.62
E 8.58 8.62

2.3 XPSHHikEXETRALEME

XPS J& 70 AR K A A e R i BAR 2K 1 4 Hy
AR EBRHEEMLNETZ, RER I BR S A
AR, MU RATRAR LA &8’ &
RER Bl TR LENEMNERS

M XPS M (B W LR !, LM T
I Ga.As.O 418, HANTEMERME (L
B 1),6a FEMBMAEAMR, LS 6B %
15 (20.4eV) SR F Ga, 05, 47 11 G A BB Y R 15 0%
(19.1eV) HAAE GaAs FRFA ; M As 19 3d 3% B0 12
B ZRCRA, B & BRI B 45.8eV.
44.4eV 42.6eV LA K 41.1eV, ST Asy)05.A%05 TG
F As KA GaAs’,

3 AL S R R GasAs HLRITAH)
BFESSEULHEE FHEE S S’
o ATLAFE H, K A 7% TR0 A4 S5 L A 8 AL
fi R, RE DR E MR LTI BEM &SR
FEEEAEIHRL, FTTUES, #5056
ok, HE S BEE. HREEIL RS NE
HHEEENTERE, AEEFRE-— BRI,
AR INE S BB TR, TRMIEE SEL
BEREEA X, THEERK, SZ8E. LA
H C A D AL LB

REN2.SPE
5000

4500

Ga203

Mg/ cs!
g

2000

1500

1000

500 o
35 30 25 20 t5

LS feV
Ga3d 1) XPS &

REN2.SPE
5000 -
4500 “
As203
2000 As Gads
»
23500
~
g 3000
2500
2000
As Wv‘

1500

60 55 50 as 40 35
RO SV
As3d Y XPSi#1E

A1 kiR ie i B RELER
Ga3d 1 As3d () XPS £
%3 FARSHRE GASLtRESER

B Ga/As O/% % 3min 5 0/%
A 1.45  51.98 32.77
B 1.30  46.67 36.69
C 1.26  46.82 7.52
D 0.9 358 12.10
E 1.16  47.75 25.37

2.4 SIMS HHTEHRESH

TIRE TR (SIMS) XM K EH TR ERAMRK
B Eh AR FEE (1072 ~ 107 9) , BB M BT B T &,
REEA R RSB ICERE R EE T
B

2R RO ETETEERESAK
SIMS 4HHr45 R, # 4 3| H SIMS & H A fk

21



As

@A/ c.s!

10'4 T )
0

5
i) /in
aB 63;'}:"—

iaimj/rt-s“

0 ‘ 5 10
4] fmin

b.D &

2 STREESM SIMS B

EBREHE, TTUEH,BAPHELENIHERE
HZk T8 , A i B B, R RE R
WRBE AN S0A, i D & IGE K> LB
B, PR M EMETELZEE R 204, 5
XPS S R—E
4 SIMS profile ERHNEUEERE
(M5t L 30A-min~"it)

Ko XEEHARNFTHEFZAREE R BURE
AR AR SR RS R 26 07 RO
BB ARRIER. ABTH—2 T @& b B
AREGE VL, B T &y RE i T T ZE Mm%
il L2

$% 300k

1 Shoji D, Shinohara M, Miura T., Effects of surface chemical
treatment on the formaton of metal GaAs interfaces,
J.Vac.Sci. Technol. A ,1999, 17(2):363 ~ 372

2 Hong M, Kortan A R, Kwo J, et al., Characterstics of Ga203
( G203 )/GaAs interface: Structure and compositions,

J.Vac. Sci. Technol . B ,2000, 18(3):91 ~ 1688

Schnieders A, Moller R, Terhorst M, Studies of surface contami-
nants by TOF — SIMS, , J. Vac.Sci. Technol. B, 1996, 14(4):
2712 ~ 2715

. 05 As TXRHE UL OB RIHE
BHE/s BHEE/A BHEl/s BEE/A
A 97 48.2 100 50
B %4 47 110 55
C 42 21 50 25
D 52 26 41 21
E 62 31 52 26
3 &

WA LR AT LUE W, JLR BAR 0 7 85
ARFEXTHCEMOL R RE N RET T, £ 7%

4 XHE, YR BRARR . XSOk FRE AT, LR
Bl R, 1988

5 Wagner CD, Riggs WM, Davis L E, et al. Handbook of X — ray
Photoelectron Spectroscopy, Perkin — Elmer Corporation, 1997

Application of modern surface analysis technologies in semiconductor materials

Ren Diansheng'"? Hao Jianming? Ma Nongnong® Yan Ruyue? Wang Wei!

(1 School of Chemical Engineering and Technology, Tianjin University, Tianjin, 300072)

(2 Tianjin Electronic Materials Institute, P.O. Box 55, Tianjin, 300192)

Abstract Time of flight secondary ion mass spectroscopy (TOF — SIMS), X - ray diffraction (XRD), X ~ ray photo-
electron spectroscopy (XPS) and secondary ion mass spectroscopy (SIMS) were simply introduced in this paper. The
trace contaminant on the GaAs surface, the composition and chemical states of components of native oxide layer of GaAs,
the Ga/As atomic ratio, the thickness of the oxide layer and the depth profiles of the oxygen element in the GaAs wafer

were measured by these technologies.
Key words Semiconductor GaAs
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