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NEXAFS measurement of the gate dielectrics for next generation was carried out. It was
proven that the electric state of the HfO, was a main component on the structure of the
conduction band minimum, when SiO, and GeO, were also added to the HfO,. The possibility
of the NEXAFS could be applied to the analysis of the defect in ultra thin GeOx/ Ge substrate

stack was obtained.

TREMEER :

Y/ QLURAEZL RN T i Nab ST AN QNN SR T U= =t sa
— hRAHZ 7%5%0)£fﬁ6i U — 7 B K & iR
RTDIDICHVHAORETH D, DD
7=k f@f%ﬂ%@ B B Rl (High-k BEDOEAN) |

722 B DAL Z [ CE 2 A X IVEMOB .,
KV BEVED ESWT ¥ XM EFOE AN R S
. —ERIZERESN TS, L Laeinb,
IO OFMENL, ERAEE R THRBE8
I 2B BME S T STV R
W, EMERE R IR — N A o Z GO EH
b D 121X K 0 FEM 7B IR B O BRfE A B
ETHDH, 22T, OK-edge A7 h)LiZ, Ols
1B 02p FEEHAHIE~DRHEZFHII L T\ 5,
Hf B L1235\ T 02p OFLIE 1T Hi5d Bl & IR
FRLTHY D, AR TR OREEZ K L7z %
/\7 MBELIH =%, OK-edge A7 KL

IXETREEZZ 22 ECOR N TIED—
STHhD (IREEEE: DOS [Density of State] %
DHLDOEFP L TWDH DT TIERY), £DT
W, 7 — M (High-k ECE B8 E F v %
)b b)) % NEXAFS (Near Edge X-ray
Absorption Fine Structure) (2 X 0 5l L 7= 7%
REBERFEE OBERAEF~LZ LT, £V
EPEREARR R R A — h A X U R A EBT S
ZEICER D LR END,

AWML TlE, RS — b A X v 7 &I H
WH D T — MERRIEOFER 72 Rl 2 fe ik H AR
L, DD 1st-step & LT, ERF— |
faixiio NEXAFS 7 — X% OHfS, ¥x 77 4
UE— g U THWD EToO NEXAFS OALE

ST OMEREAT > 2% . NEXAFS 7 —# %
T Ge 2T v XM ELOIRTEMHT 21T > 72,

3. EBARX

FEBRICHOWDRELE LT, ek — M
ELTHWLNTEESION, Kikfko 7 — K
KR C & 2 HIO 35 1 UlLa K — 7" HIO, 152 |

Oz, WHRDOF v 2ApEE L THEMAS
nsGelzBW\WThitmE s L THWLNSGeO,
% U=, SIO, R & GeO 1S & Ge bl 3 i
BERLT 5 2 & TR LT, HFO IS X ULa
R — 7 HFO, /I LB\ SO (600 nm) /SiFehi |
WZHE RNy Z—JRIT D B LTz,

NEXAFSHIEIZ DWW TiL, &EFIEE G
BFEIC XV EHAD &AWz, T— X fETico
WTIE, PV =y VTN 7 7T &
Ko, AR b=y UL THEIE LT,

4. R, BIU, B
11 Si0, (2 nm). GeO, E(2 nm). HfO,
fi%(20 nm)?> O K-edge A7 kL Z7Rd, SiO,,




GeO,. Hf &k D O K-edge A7 L,
W DAL E R OE DR E b RES RS Z
EWER SN, FRZ Hf R BIET RL X
— AN FFARB 72 AT AR EZR LTS 2
LD HE ZER LI SO, <0 GeO, 2NEAE LT
Bre b AR MinOMEE T Hf R b OE
WENERTH D EHENI SN D,

2 [ZEE 1 nm. 2 nm @ GeO, 5D O K-edge
ALy ML ZEIRY, OK-edge A2 hLZEEZE
PRIEVT A B IR, WIURO NS 23 0
RF D% DJFREE N IE NN A ST
5, ZIHDEWT GeO, DS DR
P GEgE) OFEWERL TS EEZLND,
7272 L. Lucovsky %%, HfO,/Ge 5D % Ti
ZDOMNH BN EOEWRKEG EFIRE AR 2
EERWAELTWS I, KRBHZoW T, EE
HIfE O FBe & LT, GeO, LRk IR O L ALER IR i
EEZTWD Anm D22 nm LY HIKEE
%) . ZOEARIRE DEWIZ L - T, GeO, 1o
Kiah U< Ge £ & o R Ko AR &)
B> TWHOTHILE, OK-edge A7 kb
DILH B OFEWREINE R LTS A[REME
DT BV, B nm OERALIEED K O FEAR
NEXAFS 23 H C& 2 alaettZ2 r LT\ %,

3.0

Intensity (arb. units)
= - N N
=) )] o 3l

o
o

0.0

525 530 535 540 545 550
Photon Energy (eV)

[X|1. HfO,, GeO,, Si0,» 0O K-edge A7 K/
4.0

1 nm thick GeO,
. 2 nm thick GeO,

Absorption (arb. units)
) w
o o

=
o

0.0

530 535 540 545
Photon Energy (eV)
X2, M1 nm& U2 nmdGeO, DO K-edge
AT hb

5. 5% OHEE :
NEXAFSFEAN OA AP IIERR T 723, A%
WZBT DT — X IR+ LR 220,
&0 FEHMZeHEY U 7 — kR <CHigh-k/GeOx A
BT ROT =2 ERIEIELHLENRH D LA
bivsd, Fi=. KaE oMW TIE, 3k
VTERR G DB F M FIEDFE R & el 4 570 &
LT, AR L TV Z &L Bbh
Do

6. FICFEFRD - FFFRDL

—EORERIZHOWNTIEL, 1LHICBES LS
BE522> : The second international symposium on
Atomically Controlled Fabrication Technology (Z
TRRTETHD, D%, mLe LTOER
ETELTND,

7. BEIM

1) T. Mizoguchi et al., J. Phys: Condens matter 21
(2009) 104212.

2) Y. Yamamoto, et.al., Jpn. J. Appl. Phys., 46
(2007) 7251.

3) G. Lucovsky, Appl. Sur. Sci., 255 (2009)6443.

8. ¥—U—F

- High-k fi&
NZrTRED 17— Mgk OfEO—->
ThY ., mAEEREROMEIZ AW b0, Hf R
DR FERTH Y | ITFEBREFHEDOL B DT
2 Hf SRIZ La <0 Al ZIRINL 7= & O OBFSEE
FIED LN TV,

- Ge F ¥ 1V

Si LV HIEFLITN 45, BEFIEIH 2.5 (FOBH)
ErA+T 570, WHROT v 2 ik e LT
FAEH I, FEPTERICED BTN D,




