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We have carried out the Auger depth profiling analysis of GaAs/AlAs multilayer structure using
the peaks of GaMVV and AILVV. Since the two peaks of the specimen overlapped each other,
we made peak separation with peak synthesis technique using a non-negative least-square curve fit
containing a peak-shift correction. The top-hat filtered spectra were used for the calculation to
remove their background. This procedure gave excellent results for the peak separation especially
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for the sample which had a large difference in elemental concentration.

1. #&

FE, PEEAILHELT, KEMEHCE 2~ DL
o EEEENSBAICHNONTNS, T 50
BTk, TOHERIREREBICRESELAINS T EMN
HoNTW3, £0DIC, ZEHEORES LUK
REFICRZCEMEETHY, A —Y 2 BFHNE
(AES) 2 OFFHIEICILL ANSN TN B,

COHETHE, 44—V BEFORHEIO/NIVET
FNF—EBRO -/ ARV B T EICL D, EINERE
DENTFFRAT T s ANVEBLENTEBEY, L
»L, B2 v F—HRTR—BICE—7 DELYBK
L, EHEF 7RI 7 s A vaRD 5 LISHEES
BADE N,

A=Y =AY PVOEEE -7 QOB ONTE,
WL DLIREDILINTNEHY, 1 < Do DORED
EINTW5, @FiE, EHE—7 of8ETI BRI
B2 Ry b VEBIZRAEL CTHET A LENSHS (4

il

IR, 7o, B R/N_FEEAVLI LY -7
SEERICELNTA —Y 2 E—/ TRBENEICE BT
EDHBE, ERLOMEND 5,

% T, GaAs/AlAs EXFNT, K xrvF—E—
7 (GaMVV, AILVV) OEHERA —Y 7727 a7
7 4 VOREEICDOWVTHRETL 7,

2. EBRBLUHE

2.1 HEBLVRAEERM

EBICHW I EENT, GaAs/AlAs/GaAs/GaAs (FEHR)
ZBETH D, CDFEENT, MBE Bick /ESIL 723
DT, BEXid, £EEH 008 TH2,
BEICHWICEE R, BAETEA -V =4 7a7
o—7 JAMP-30 Th b, = v F v7icid Art ZFH
770 12, A4 VINAEER, 0.5, 1.0, 2.0, 3.0kV
TERIF AT ZIT - 1o

1 RETHOMEET R 5kV, ARAERER®EE
¥ED 30.0°5 £ — A ERIZH 0.06~0.1pA, E—A

— 36 —



IKIRL - BBER

BIIH Sumg Th 3, REICHOIHHTIRIL, GaMVV
(63eV), AILVV (64eV) Thv, thdid BBM &
KX DESB 2~y v EN(E) CHISEL 2o T 72, #
Fxx M F—HEHIT 4~T5eV, THxVF—2F 97
18:0.5eV Th 5,

2.2 zZRY ML

A=Y 2BFD EN(E) 27 bvid K&ty 27
FUVFELDL, ThC—s3EMETHD, BIBESEK
HTREDTCLRTENR Y, ZC TNy I STV F
EROICRRY P IVAEIB B T2HIC top-hat filter® A Fi
TARy b7k filter ZZHBRL, CThAROTE—7 S8
DWW TRETL 72,

T, i~k i Auger ©—7 DR AEED
TERR—BICHSNTHNENDT, TEOELE 2 ~
7 YNVERVWBRARI PNVERE #AVTEELE
Auger ©— 7 OB Z1T-> 120

2.2.1 filter ¥z Ry pv

EBED Auger X7 PVRFY 2 NVETHRIERN,
VLR HREEEINS, TCT, ARETRFTV 4
w filter ZFNT filter xR P WAEEL 2,

BHOH Auger €7 v EN(E) OH LT 0¥ —
BT BARy P VEREA N: & §5&, T filter &
B2y PVORE fi BRKRTEZ 5N 5B,

k=+s
f;lg heNiss (1)

C T T he 3 filter 2%, s i3 filter OEHEHART/5
A =2 THbB, TDFY £ filter 1Z{RE A T HICER
THILEITKD, Ny T FuvEFRFEAE S
filter B R b WEEHH ST EBTE B,

FI A 7] 4 75 filter 1Ti3, top-hat filter, Savitsuky-
Golay O#AM filter® LENANSILEDIHSNT
W3, TN 5DHT, top-hat filter (FBIRY Ic ki,
BREAENEMTH D, 22Ny 7759 v FEREDRD
K&, 7867 A XOERERASENC LB X
nNTW3, £z, ¢ filter BB TIT 2 kKE%s> filter
EUTYERT %0 £ C T, AWFE TiZ 11 & top-hat
filter ZFWNTR <7 b filter B#aAFT - 72,

2.2.2 GaMVV BXU AILVV OE# 2z ~<R7 b+

AR PVEKEICE D AR BDOHEE AT BAIC
3, WHRELBTROMEEI Auger 7 PVDHNKE
ThHdo LU, BICEHERRY P MR &35 TR
KOVWTHEINSG ERBSEV, i, ZORRZ b
WVEE—RBETUEL b DTH BRENHD, EFN
ITIRAEPIEREA KB LS O THETS 5,

Z T T3, GaAs/AlAs Ed depth profile ZHiEL
fcE D GaAs B, AlAs BodiLMrEics) 3 Ga-

— 607 —

MVV, AILVV Oz 7 P VvEZNZNDOEEZ RS |
NETERNEPEEEER O, COFRI, AIpEEE
AETAHRESZOE DD TIEL, FrORESEICD
WTHR—THD, FicEmOBILREICHREL
NVF—EERD Auger ©—7 2BV TEIFAM AT
HBBITERBENTHE EEZ NS,

2.2.3 JFEMEMEBRN_FREEROILZRZ by
BREEIC X 3 ©—7 5

filter Z#a 72 GaMVV, AILVV E#z Ry %
ZNZEN f(E)s f(E)a L, GaMVV, AILVV &4
E—7 0 filter Z# R R7 t % f(Eeom & FTHIL,
W& DRI IRADOBIRAER D L2,

f(E)eom=a*f(E)ca+ B+ f(E)ar (2)

i, BEDZARI PAVTRaBIUBIZADES &
5ZLRBPVA VDT, FFEAROEHE a=0, p=0
EEBLT, a BLU B 2R BLEND B,

a, B DRBEIZ—RICIRN_RETRKD SN 325,
FEMREHER ST EC Lick D, BEORBRENT
RETRBLCERTERY, £CTHEL )k ->TH
HINTIEREHBEELZR NS T7 0T ) XA2HNT,
a, B AREL 12,

BT ZBIE D depth profile Mric B TIREHEEIL O
IGAWER EBDT, COFBIMELEELEZE LTV E
E—7 SBERTRICTI CERTERNEEZ SN 3B,

F 7z, GaAs/AlAs EOERIFHDHT TiZ, GaMVV,
BLU AILVV o€ — 7 fBBA A VRS 2 ) v 5
REDEECIDY 7 FLTOVADHRINL, ZC
T, SHEAETIBICZARY VDI AVF—v T b EE
L, EEIR7 VT HeVDY 7 Medd 35
REEZE5Z, BBAR7 v —sRENY 7 FLT
WABE TS EEFEIC fitting TEXBXHv v Ly s R
Bk 2 EEEREEHAAR T I VE— V7 MEdE
U7

3. HBRBLUEZR

3.1 GaMVV, AILVV #E&E -5 Q@i
Fig.1-a) ic GaAs/AlAs JROREIC BT BI&T F v
F—4ED Auger EN(E) 27 FVAERT, 64eV iC
AILVV o v —7 BgIcR o 3, GaMVV ©— 2 (3
53, 55eV ICRONBD, AlILVV OBk 20
BEIIED, CNERBOBRARZ P VvAERONTHEET
B, AILVV OZZBZLDDZ LR TER,
7o, X #hhs 4000CPS hoihE > T3 EaEETH
3, EBICREBN I 59V FEb-TNBT &R
hir b,

Fig.1-b) T 11 /& top-hat filter % T filter &

— 37 —



— 608 — REME H13% F 105 (1992)

5
x10
8000 —p =TT T 3 YT T Ty
- AlLLVVS  a) - , L Al-LvY b)
7000 s .
: . Ga-Mvv
z:- - ° o - >\1 7
= ° =
2 6000} s . 2 o T
9 Ga-MVV_o o o [
£ K o & c -1 ‘
5000 & o & 5 =
° L)
i s i -2 .
T
4000b—L 0 1 n x5 @ Y N WS T T T N N |
40 50 60 70 80 40 50 60 70 80

Energy (ev) Energy (eV)

Fig. 1 The Auger spectrum of interface of GaAs/AlAs
a) EN (E) spectra, b) top-hat filtered spectra
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Fig. 2 Peak synthesis results of the top-hat filtered spectra without
peak shift correction
a), b) : interface between first and second layer.
c), d) : interface between second and third layer.
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Fig. 3 Peak synthesis results of the top-hat filtered spectra with peak

shift correction

a), b): interface between first and second layer.
c), d): interface between second and third layer.
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Fig. 4 Auger depth profiles of GaAs/AlAs films which were obtained from peak
synthesis method and the results of curve fitting by a logistic function.
Ton acceleration energies are: a) 0.5kV, b) 1.0kV,¢c) 2.0kV, d) 3.0kV.
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