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Thesis Summary (approx.2000 Japanese Characters )

AgmsCiE. “A Study on Process and Device Structure for Schottky and Heterojunction Tunnel FETs
using Silicide-Silicon interface” FE g v hF—KUO~Ta VYA KU a5 2 %L FET
DT B AR ORERFIZBAT H8F8)) L., HEXTETHEREINATWD,

%5 1 % “Introduction” TIE, 7 CMOS DA — Y v FHEEIZ AW K 7 BIRELAR S 0ff VU —2 & ERIC K
% LST{HEE ) OHM & 9 BREEICE R L W DRI FE L, T2 FTB 2 5t & L TR/ On/0ff Heik
EHETDH PRV ERDR T R E (UL FET) BRER SN TWD Z & 7272 LBUIR CIXERRRE) /) 23
K<, ZoORBEEEE R TS b RV FET ERAOBERETHH Z L EBTND, £0 LT, CMOS #
fificcNETHEMSINTE LIV FEIFESE A 4% bRV FET O @B KICRMER ED X5 IHE
TEDLDEMLUD LN, KmXDHKNTHD LB TN5D,

% 2% “Detail of Simulation and Device Process” TIIAMI%EZ L CHW/EY I 21— 3 (Silvaco
ATLAS) HODOEIZ R RVET MZOWTHIRT 5 & HIZ, RFRE 4 ETIREL TWD, & Ni/Si BEHEN b
DY YA FIERRFERO AR R FRFIEZ RS TND,

%5 3 & “Influence of Structural Parameters on Electrical Characteristics of Schottky Tunneling FET
and Its Scalability” Ti&, @B U ¥4 F/Si Flza vz g v FF—8 8 RV FET 73 ZREDOHE
BRI A= E I 2 b= a VM E o THET 2 L BIZ, 10 im LARAV~DAT—U U 7B L, £
DEHNT A—=FNED LB T ENEFARTFEREE L H TS,

¥ 4% “A Novel Silicide Formation and Schottky Barrier Height Modulation” Ti&. #fEZE?d Ni/Si Fnjk
BE» OB T 0t 22XV BRI D NI v U YA FOMER - EXREREEZER5 L L b2, A7 etk
REBEETHH LW a vy bxF— U TERFEORRE L EORGERERICOW TR TnE, 2L T, 207
B ZAEMANEY g v b R—RIN0S OIS RICOW TR RTINS,

% 5 # “Band Discontinuities at Source—Channel Interface and Their Influence on Tunneling FET
Performance” TI&, ¥ a v hF—H h )L FET ORBESDH . ~T v 86 % 7z b o)L FET OB E
AU, FAEG N RREREO T S AREE~ORE BRI L & b2, KR A REHWz
U AT a AR KL FET (ST 1o B OIRE 21T > TV 5,

% 6 3 “A Novel Hetero—junction Tunnel-FET using Semiconducting Silicide-Silicon Contact and Its
Scalability” Tl¥, %85 B TR L7 8RS U ¥4 KON, Mg2Si & FW o7 m 84 NAL R o )L FET 78
A AFFEORBIE R T A —FIEFEME VI 2 L— a VICEDEERICRETI L T D, Flxr—U U 7B L,
FIZ R LA VBIEOEMEAEETHD Z L E2RT L &Iz, (6N MOSFET & Dbk, hfEsED > /L FET
E DB D, KFHRE b o KL FET OEMMEIZ OV TR LTV 5,

5% 7% “Conclusions” Tk, A THONIREREMD ., BBV VA AW FEERS U YA FEHW
fevay MR—H DL ST BT v AT b 2 R L FET O FHES, THICE L2 LW U 31 FERT
EXOVa Yy bR =N TERFEIZONTIERD L EHIZ, TNUHLOEER., IOITIEAHOBRE - BEILoW
TRRTW 3,

PLEZET DI, KL, 5H%OS 5 HIEHEEES) LSI EBHEZDI L, 6RO~ /L FET O#ETH S
2le7e On/OFf FEPE & BB EREN ) OWNLZ R D T2 D DF LNVT N AREEEZIRE L, FNICED LT /31 R -
Tt RETELOMAERALNILIZbOTHY, ¥ E TEERBMLIDZHOEEILND,

fE#5 ARSI, P 2000 55 & FEIC 300 GEA LT ORI D0, b L<IZTL 800 52 2 et L T< 23w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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Thesis Summary (approx.300 English Words )

Power consumption reduction of MOSFETS is pursued by the lowering supply voltage. However, keeping
the trend is difficult due to increase in off-leakage current. Therefore, FETs with steep subthreshold slope
(SS) have been intensively investigated. Tunneling FET (TFET) is a promising one owing to its simple
structure and its capability of the drain voltage reduction. However, TFETs suffer from relatively low
drivability due to its high tunneling resistance. In order to boost the drivability, TFET using III-V
semiconductor hetero-junction structure has been investigated, however III-V semiconductor FET itself still
has several issues for their use in ULSI technology. Considering all of these backgrounds, a study on process
and device structure of Si-based TFET with high drivability has been conducted.

In this thesis, Si-based tunneling FETs (TFETs) with silicide/silicon junction are studied using 2-
dimentional device simulation. The study on the Schottky barrier TFET revealed that Schottky barrier
height influence on the SS characteristics in a different manner between long (50nm) and short (10nm) gate
length devices. Eventually, it has been revealed that this type of short channel TFET can achieve almost
the same drivability to the conventional MOSFETs with smaller SS by the optimization of structural
parameters.

For the realization of the silicide/Si structure suitable for Schottky barrier TFETs, defect free silicidation
at the interface with quite wide range of the barrier controllability is desired. In order to meet the demand,
a novel silicide formation process using annealing of metal/silicon thin film stack is proposed.

Since it is understood that the elimination of electrons which belong to a high energy tail in Fermi-Dirac
distribution in the source material is effective to reduce SS further, the band-to-band tunneling from
semiconducting source and the influence of valence band and conduction band discontinuities at source-
channel interface are investigated using device simulations. A steeper SS with higher ON current can be
both achieved with larger discontinuity, owing to reduced tunneling distance and smaller energy barrier for
the quantum mechanical tunneling of electrons.

Simulation study on TFETs using semiconducting silicide (Mg2Si)/Si hetero junction revealed that narrow
band gap of the silicide and large conduction/valence band edge discontinuities at the junction lead to a
drastic SS reduction and high drivability. Comparison with the conventional FETs shows the effectiveness
of this device for the low supply voltage usage.
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