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We examined the EELS spectra of poly-Si/SiO./sub-Si arised between zero loss and bulk
plasmon loss peak. We studied the Si oxide thickness dependence and the irradiated position
dependence of EELS spectra. In the case of the thick oxide (150nm), no peak was observed
between zero loss and bulk plasmon loss. Howevey, in the case of thin oxide (50 and 15nm) or
irradiated position was less then 10nm from the ‘Si/SiO2 interface, energy loss peaks were
observed between zero loss and bulk plasmon loss. In the case of 15nm oxide film, the peak
position and the peak intensity showed no change as the irradiated position was changed.
From these observations, it was suggested that these loss peaks may be arised by the
activation of interface plasmon of Si/SiO,. In the case of 15nm film, these loss peaks may be
arised by the activation of the coupled interface plasmon of poly-Si/SiO, and SiO,/sub-Si
because of the nearness of two interfaces. These peak energy values were compared with
theoretically estimated values.

Var¢xyyr Lk, RERAFE—ALT
ML, BSLD HF-2000 L HF > DA 2 —
OVFTANE—EEN, ¥—A%1~2nm
T EELS A7 b ERUE LT,

Yooz —7 DEREIX, 0.7TeV~1. 75eVD

1. BT

EELSZ R 27 b ZRBWT, Euua R E)L
IS5 REL U RADE O R VX—EEE
ik, BEEFRCHEF BT IFERERE
Ehb, Thz2v ) arB{EBcERTIE,

Ry FRABBRAMDMEAN R Y, FOBIF §iH Clorentzian
HIZBE L EREB LN WEERH D, 72
KECH. LY v ERERY vy aveie [(E)=]

0 2 2
-E) +
Fhies) o VBE» 5% b 3 EELS A (B, —EY +7*

Ry MAVD, VY arBIEEOBEERETFR
BREBCE5ELEB~, BRHALOK
Brb, PouRlR_INITTFTXEVRRD
RICIZSYSIORE I X e itEBRT 2V
FNABELTNDRZ LETT,

2. B
EZEEPEEALLIEY Y v vz 15, 50,
BELURI50nm OBMEEEZFERLEOLRY &

CIAYT AV T 2T, TOEZLZTX
NE—FHECHET—F XV BIWTITo %k,

3. %R

Si B{LEOEES 15, 50, 150nm L E X
Tt NENOBEED FRFIZBVTRIEL
7= EELS 27 v % Fig. 1 (@) — (TR T
150nm D E T4 - 10eVOBERTESZ -2 ¥
— 7 RBH LRV, ZHIZH LT 50nm &

- 258 -~



Journal of Surface Analysis Vol.7 No.2 (2000)

15nm OETIXEFNFR 6.5eV, 9eVEFiZt
— 7 BB/ LT,

BE 15nm OFRRH & REREEZEDLED
72 iz, 150nm & 50nm DD Si EiRZH» 5
7.5nm OEFIZBWT EELS A7 bz #ll
£ L. TOREL Fig.2(), ORFT,

500] (@ 150mmrcenter
4001 (75rm)
\_‘9 -«
2200
L
) A— e
0 5 10 15 20 25 30
Fnergy (€V)
(b) S0nm-center
300 (25nm)
=
2
2 1001
j=!
-
0 ) D T T T 2]
0 5 100 15 20 25 30
Energy (€V)
1000, (c) 15nm-center
800 © (7.50nm)
& 600
e
400+
% 11§
£ 200 |
0 T

0 5 10 15 20 2
Energy (eV)

Fig.1 EELS spectra of poly-Si/SiO2/sub-Si
irradiated at the center of Si oxide.
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Fig.2 EELS spectra of poly-Si/SiO,/sub-Si

irradiated at Si oxide apart 7.5 nm

from Si substrate.

BRED 150nm OF4&. Fig.l(a)d Fig.2(a)
ZRENDE 51, ERPo+SBEh LB
(To5mm) TR EY—2 1XBH T ERIEWN
MBS nm)TCE—7BELTNS, ZDOZ &
. 6.5eVEBOE—2 ik, BEEO LD T
B3, BB ERORERBEELTWS
TLEBFREIND,

ERLB{LEOREOREELIHEMIZTARS
729.15,50 BEXWR150nm DEN-FhDOEIZ
DNWT, EENOOBEREAYH 2 nm SO L &
¥ T EELS A7 b RREL, FORER.
150nm DML TIX. EiR & OREEE TH
6.5eV DALBIZE— 7 BEL, 2D ¥~ {78
BREIPOHENAERENWETFE XL
7L, ZTORERETTAHARED



Journal of Surface Analysis Vol.7 No.2 (2000)

b, ZHiZx L, 15nm OELETE, B
FROBHEAMBIZELE LT, WTFh b 9eV D
Bz —BEL, BEZBVWTHLHEER
ZALIRD o N2 o,

4. BE

ARBROLIIZ, BFRICEEFTR
SiO, [Si B2 H LRI EFREBY
LEEBOBEFTXVE—RERIZNE, NREF
g, ANV2 75 X UREOMIIRET S
Xy ORENMPD, TOD, EELS R
AR MNIRRBRFAETI X ICER LY —
IRBRNDLEXLLND,
RBES7AE/X, FEIR>TEETS
BEEBEOMBEZETFLLEDDOTHY, £
OREZINVX—E, RF{E77 X AR
Bro, 35

E¢ = na; Q)

THEZbND. TIEL.

| n=h/27r(h:7°? V&ﬁ:’%ﬁ)‘c‘bv‘ W i

UTORFAGEEZHETD 0 THDH[1,23].

5 (@) + £50, (@) = 0 @
Si0, | Si REOHE D E; OfEIX 8.0~8,6eV
EEHENATVWS[4,5]

SLEZ BFRBNURISFEIEHELTY
Qife, Eg DEET XA ¥ —EIicsy T b
TREL B CC— I HRERRST S, ZOR
RUIBHNRYREBETIZIECIVHEAT
(T nFEENTWVWB[4],

EMLEEE150mm oY T ADOREH» b DE
BEFERBRIIBNTELNENOSeV o v
—J7RIOBEEL—FHLTRBY, EHITHRE
b I5nmBEni-frE o EELS A~ pv
KiRZovr—sRRbARNI LR, TO
-2 B3RAETFSAECORBILISbDL
Zzxobhd,

KIZ, 2O REWEHELTWHIESORE

EIA #f  EELSI|-tB Si BILBEDSFB(2)...

TSXRVORBIZOWTERT S, &ERE
WELLERCI2BHOBREL. RE»H
BENDZRVWEREBESCEHI L, RETT
AEVDEBNI b vkqs bT5E, REad
bOEMzZE/gichrd /e RB, 572
DH 200 REOEHNEN TV BRI,
ENENORETELERE ST XEI13H
YLTRBYHBEFRALZVWS, 1/g,BEET
FETE, ThBPNORETCELERB S
FRARBZHEERT A LT RB, £LT,
ZOMEFROBER. REBF7XR T 20

. OEBE—FCHET S (Figd) [2,3,6].

- +  + -

——

=

b~ @ o o
- o o

Nl ik

At
(b N

Fig.3 Plasma oscilations in a film. The
waves on the two intefaces interfere giving
two different normal modes of higher and
lower frequency as shown in (a) and (b),
respectively.
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Fig.4 Schematics of the conditions of EELS

measurement.
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