17p-F206-17 HESOMAMELAESHIHES BETFRHE (2018 REEAS - FHREMEFv>/2)

XPS [2& % Y204/Si0; REDLZEHRHEREE & UNEPE LT
XPS Study of Chemical Bonding Features and Inner Potential at Y203/SiOz Interfaces
ZKXBET CEF EF, XKH R4&, hHE R KR RR B H—
Nagoya Univ., ©N. Fujimura, A. Ohta, M. lIkeda, K. Makihara, and S. Miyazaki
E-mail: fujimura.nobuyuki@b.mbox.nagoya-u.ac.jp

B> Hila £ Tz, high-k/SiOo/Si 77— b A X v 7 {15 7e E O E#ESE OERGEE S L < 13#EELiEfe T
X BINEF 5 IE(XPS)HIE 21TV, —REEFESD L EVWEE LA TS Z L T, FEMREE TR
R ITEE COBMEL, FRHCHA RV OEREITH Z LM T, WEREETES LY high-k/SiO,
REOWRFBEELEZFE B L, ZTOMBZF L CE72[1], Y2030 X 512 Si0 & Kt LB WA Ti,
REDT Y r— MEDR, FREEMEIZE 2 DB T BB LETH D, £ 2T, KBTI,
high-k/SiO, fEI D XA R— & U r— MNEROMHEZA LTI EEHME L, XPS H1ic &
D Y,04/Si0; i DAL #AE & B A L &2~ T,

BT > LSRR L7z p A Si(100)(ELHEPT: ~10Q-cm)_EIZJE &~200nm D EARR(L Si0, & kK L7-
e, v 73 ha ARy Z Y > ZIEEIEE 77:3%x10°%Pa, Ar:0,=10:10sccm, 1.52W/cm?)iZ L v | JE X 0.6
nm 3 Z N 1.0nm @ Y05 ZHERE L 72, Y 03 HERG L, IR LD 728D No F5 [ & T EVLEE(600°C, 5 47 [H)
ZAToT, U TV AU LV Y03 BEEZFHN L, AFM 5347 K 0 ¥J—72 Y03 DO HERE 2 s L
TW5,

FER KR OEBE > E X 200nm O EER{E SiO, 11T Y03 I R CTHIE L 72 Si2par 35 L OV Y3d N E
FAXT V% Figl 177, FEFIL. FTHOBREL SiO IZFHY 35 Si2psefE 7z kv, =x1¥
— A M IE L7z, Si2pse A7 MUIZEBWT, Y03 A2 EKT 5 Z & T, Si0, L0 KSR LFX
—MORE PR T D, ZORE. Si L0 HESIEIEE QDN Y 23 (xsi=1.90, xy=1.22, 0=3.44),
Si D EHEFICEANL L2 A (SI-O-Y)ITERT 2 E IR T& 5, F72, Y3d A7 hLoEkRE
f£EIZ Si-0-Y %é\ﬁz@\ﬁ)i%j(fé N MY 4 1500

2000

BTED, ZOLE, S0 L SHOY A o [T (Yo

EHBRELE D AL oY ) r— MEO 2 | so,

JE &1L, ZhEH 050t 3 L0 0.70m TdH Emw- Thicness=20mm v 0y1.00m)

%o LT~ T, JER LT2 Yo0513 600°C > E Y040y -200nm) \ oo

N, ZEFHABMABELC K SiO, &S L. K 2 S
ALY — R (YSKO)E L 7= AThEMEAS B v

Bly, TIT. Sizpap & Y3d A bk g | R P

VRIS o772 YISi+HY) ML 35% TH Y | E

EIEREENRO DN ho T2, Wiz, *

Y Six0y/SiO; HEDOXEAR—=IVIERKE IR T Toe o I I T T 00 Teh Tea 1er el Te0 1ee e 15T 1se

BINDING ENERGY (eV) BINDING ENERGY (eV)

VAR T OBEEAKAFIE LV R4 L7 Fig.l (a) Si2paz and (b) Y3d core-line spectra taken for
(Fig.2), E\FR{L SiO, HiJEIZ~_T, YSikOy Y203 (~0.6 and ~1.0 nm)/SiO,(~200 nm) stacked
[SIO, FE BHEE O — RO EFE 5%, &EE)  structures after annealing at 600 °C.  Reference spectrum
T FL (] ~~0.058V Db FENAeL T R of thermally-grown SiO; was also shown.

BERlS T, ZolE, ZROEEFESIE. B0 THET '
—ET L2 LnBI2]. RRBED 1% 05 EMIMFT 5 Z

ETCTRNANF—EEZRDODTND, ZOMHEIX, ZhE TEXFME

NHWE SN TWAEQO.23eV)[B] L W /hSVWMETH D Z &b,
Y203/Si0; RIZIE N T U r— bR I Z LItk - T,

FAR—=NBER SN2 EBEZBND,

R > Ay XK LTZEE 0.6 nm 38 X OV 1.0nm @ Y,04/SiO,

HEIEIZ 3T, 600°C D No ZRPHAFEVLELIC 0 YI(Si+Y )AL

35% D YSixOy TR L. YSixOy/SiO; 51 2~0.05eV DA D X A

R—=VPFET D EEHL MM LT,

35 4‘0 4‘5 5.0
%‘fﬁ>$ﬁ%@*%ﬁ li\ %4%@?%%%@%(}2(?%%%% 15H05520) ) CALIBRATED KINETIC ENERGY (eV)
DEIEE T~ Fig.2 Cut-off spectra of secondary

e . o photoelectrons taken for the samples
jcm> [1] %*‘Tu ﬂﬁ, 2017 55'5 B 78 @mﬁﬁ#@ﬁ?%*ﬁéiﬂﬁﬁ% shown in F|g 1. In each SpeCtrUm,

43, 5p-C11-4. [2] N. Fujimura, et al., JJAP,, 55, 08PC06 (2016).  kinetic energy was calibrated by the
[3] K. Iwamoto, et al., APL, 92, 132907 (2008). Si2psy signals originated from SiO».

2

Si0,
(Thickness:~200nm)

N\

o
T

¥;04(0.6nm)
(Energy Shift:
0.05eV) E
Y,Oztﬂ.()nm)
(0.08eV)

— - - Y,0,/810,(~200nm)
a

PHOTOELECTRON INTENSITY (A.U.)
(=]

‘s
7

o

© 2018%F [CRAYEER 12-101 13.3



