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It is important for atomic layer control to carry out in-situ analysis of the topmost atomic species and structure. Al-
though RHEED (Reflection High Energy Electron Diffraction), AFM (Atomic Force Microscopy) and XPS (X-ray Pho-
toelectron Spectroscopy) are considered to appropriate methods for this purpose, each method is not sufficient enough to
obtain necessary informaticn. Recently several papers describe that CAICISS (Coaxial Impact Collision lon Scattering
Spectroscopy) is appropriate to in-silu analysis for an atomic layer control. This analyzer was applied to observations of
topmost atomic planes cf several crystals such as S:Ti0s, GaAs, InP and SiC. As a result, the topmost planes of these
crystals were analyzed successfully for atomic layer control. Therefore, we introduce these applications and discuss the
possibility of atomic layer contrel by in-situ CAICISS analysis in this paper.
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Fig.1 Principle of CAICISS.
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Fig. 4 Uppermost figure shows the schematic cross-section
of StTi0x(001} along the {110] axis. CAICISS spectra
taken at the incident angle along [111] axis for SITiQ
(001) surfaces of (a) as-supplied substrate, (b} chemi-
cal efched substrate, (c) annealed substrate, and (d)
homocpitaxial flm.

(1908)

B, ZIZTHL SO L TIOWEERBE LA A
HA B EEO SITION(001) SREE A S0 2 Db TiO,
mompk, [111] BR~He 4422 AHTI 2k
WETET S, Fig. 4 OFF AR ST (001) 58 OBIE
ThDH (110} WERLTEY, ELEREABRED
ASr0, T BOBETHZ, B LHELRRE I,

FRIEL SIO WA THEShS A5, B1EBEO S
WREDEREINE Yy F—a—icky, BE2E@EOT
DEEEN, FERIIC TOF AT M ACBWT 8r &
BEAINLH@3FTHE, £, BEHEFTIO 25,

FO#EZFIZLD, TIORDARY MABEHESR
HETTHD, o) TROWHEEEN, b) HF Tz v
FoFUREE (B, o BEERET 1000°C12
R 7T =—A L dflE, &) SEmE & 32 A #R (K
B20nom) O 4FEEHEL L, WERES, BHREE
630°C, MEFBEFEITKBWT L—¥TF 7L —
avikizk gLk, b)), o, & ORBiEZBNT
i, CAICISS Ml fiiz 8T, 1X1 ¢ RHEED /A & —
VEBELTNWA,

INHOEBIERBRNT, WEEN TOF A7 b
DR % Fig. 4 (0~ ) IRT, HROBER T, S
ETIDEESOE—7FRELN, Zhid, SO & TiO:
MBEBLLTWAZ EERLTNWS (Fig.d @). L
L., ¥y Frr/diz ik, Ti¥—FigEHs
WMy, SrE—FBRAAARLRD (Figd (). 2O
Tk, BRI TIO M TR A e T LR EHT Y.
B, To—ALh#icsnTd s —2 8BFEL
THWBEH OO, Ti ¥ —ZHEHRM <, BFHTA T #
HTHZZEERLTNS (Fig 4 (). —F, FED
ERE Ly LIS Yy LARD Z LM TERN
{Fig. 4 (@). Zhe, BREOEBERWT, SRERE
MR SIO WM THEMER L L EBHT 2,

I B OEAEIIT S, T Lindiro
#iE, AFMIZ & D #% Lk, Fig. 5, (X1pm' @
AFMEBEEZTRELTNA, 73 v M7 7 AREREIN
TREY, ATy 7OEIEMN04m THdH, ZOEE
. SITIO: MGGTF 01 o=y OB ETHE L Tn
Do CAICISS OHIEH R LD, F 7 ACERAEOEL
W, TG ETHERER TS g b, FiReERI,
{bFEx v F o7 L BRIcBWThRbNE,

LEDERME, CAICISSIc L b, 4/ ihok
TJE 15D e O FMAMIB-LMNE B O & & Bnigs
HZahhb, LL, SHRLEBRIEHOERTGSRE
M B ST RELTWA Z E2RALT,
—RE I ERE RS b LM, T B ex-situ 047
FiMokERTHH, —FH, nsiu T, MBEIZ K&K

— 52 —



RO RS - A O A

W MEBE - EEF R ERER 675

Fig. 5 AFM image of the annealed SyTiO:{001) substrate. Step height is 0.4 nm.
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Fig. 6 Schematic cross-sectional geometry of zinc-blende surface along [110] azimuth (&) and along ['Il(l} azimuth
(b) in CAICISS measurement with the incident angle of 35.3°.
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Fig.7 CAICISS specira taken at the incident angle along [111] axis for GaAs(001). (a) after HF treatment.

(b) after Ar sputtered at 500°C. (c) as-supplied.
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