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MOSFETSs Fabricated on Ultrathin Silicon-on-Insulator Film
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Metal-oxide-semiconductor field-effect transistors (MOSFETSs) fabricated on ultrathin silicon-on-insulator (SOI) films show promise as

transistors in future large-scale integrated circuits (LSIs).

Toshiba has successfully fabricated and operated ultrathin SOl MOSFETSs with an SOI film thickness of less than 1 nm, for the first time.
In addition, we have found that quantum mechanical effects have a significant impact on transistor operations.

1 XXHE

ERNRE LT AT VAT DOE#LIE, VYR
HOF AN EMHENLE5 Z2 B THIEITI>THES
SNTEZ, FYANVREFESTAHILT, EFOMFV TR
FHHOEATREM A %0, LRI O 5 F(L2SEH TE
o LWL, FAANVREZELTHILETI IV VAT DER
LIXEHTELLOD, BIZE T2 TIRHE BT
KLTLEIE Vo RITERAA L, ERNEOBRAE N 2
B 2o TEL L S>TLE) e ZOIHIBEIVERIL “EF v
FNVEREMIENTBY, TOREEZVHLIZENZ 5098,
B VERE A OARIE B T O S M RE AR AR MR B OB % 5 C
Wb,

EIANEE, COFF ANV EEMMEZLIENETF
TR ->TETHY, ERMBEEERILORIESL T~
IAZHUEDRASMHEN L EWN R >T WD, FIT,
FGU DRI ERERKDE BNV D) AV FERIAED A
LOTIE %L, HBRE LB ) a v, wbw 5 SOI
(Silicon-On-Insulator) \2/E ) ;AL B ASFEBZ £ O TV 5,
L, PV AT E SOLIZED AT S E A F v R IUE)
BoOWHICERTHHZE, 72, SOIDJE L 25H# I I
WIFEEF Y AVEIREFIZ Z2EIEL R LI ENMS R
TV TH b, —IS, BF Y RINVHEZIHT 57290
12, FYAVRISHLTL/425 1/2 OEE O SOL AL E

(G£1) 2005% 11 A 29 BIRFE.

B2 E1—Vol.61 No.2 (2006)

LENRTWS,

SEEEIL, SNFE TR > TEL V) oy BHlRILHw 2
BEEELC, 0.7 nm (BEIFJE) L) R — w2 ) a
VIBERONTI VYRS OERIIRI Lz, T OHEU I,
F—FE3nmUT OV IV RY THEF v RV
TE, BRSNS R T Y VRS OFEBLZH 753 1 etk
DIHDHEMENZ 5,

2 1EEIRSOI FSV IR DIER

MHEBLSOL M5 v ¥ A% OE#IZIE, 200 nm &9 Y

S8R SOI F v &)U (Tso = 0.7 ~ 20 nm)

500 um
0.5um
5— N r
=2 §40 nm KU1
E : — mE ||, 0"
I
AR ERILIR 400 nm
5 — NER{ERR
2iR

1. ERUEEESOI FSYYRYDERNE — FA- KO MR+
Bl 720, FrrVEZ T ARG L R 5TV 5,

Schematic view of fabricated ultrathin SOI transistor
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C-V characteristics of ultrathin SOl MOSFETSs for various back gate
voltages
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Relationship between threshold voltage and shift of threshold
voltage induced by substrate bias
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Relationship between SOI thickness measured by transmission
electron microscope (TEM) and threshold voltage shift
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Cross-sectional TEM image of SOl MOSFET
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Characteristics of 0.7 nm MOSFET
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