MOS (373)

NSC93-2215-E-009-003-
93 08 01 94 07 31

94 10 12



4= » I . y e ,:‘\. % -4

FREARFFEIA P E Eﬁ“ ;;4

2 MOS~Zz it ~REFEan 2 FHfF 22275 (3/3)

Development of silicide, ultra-shallow junction and contact
hole in nano M OS devices (3/3)

hage M BRAE L FEAE

++4 %% ¢ NSC 93-2215-E-009-003

HFYPF 93£87Y 1pi94ETY 3P

SEFLGFA(REFRLTER TS O HFE: W= FEFRL

AR EARL o FE T RE 2 HE
EENCRLEE SVl

(AL A R RN LI AFY EEL -
B R% ? g au,4§; ]}P’Z\\'/\Q;‘_E.-—fja\

LRz e TR R HRET - &

LR 1 ? TR RELAERFZAABTELY

4

Bl RETAR N R 2T aR A
Dﬂw B E s EMAE -2 o F 27 oR 3

HEET A2 BT F 17797

v F 3 4 £ 10% 12 p



T TR

R EL i § AL 2P AL
2K MOS & it 2 7 it 4~ A2 % e 2 g3

2 5 (313)

Development of silicide, ultra-shallow junction and contact holein

nano MOS devices (3/3)
3 el 0 NSC 93-2215-E-009-003
HiFHR:03£#87 1p1MrE7? 31LF
LA TR W A E TS 1A TR
BN 2 - 50NM 2 i i %A 50NM 2 # 7) ok s 4
A2ldls e 2 A% s MOS =it 2 4 ﬁf T % %“'(FinFETS) » TR AR
BB i des EFR R VAN G 2 50nm ¢h B KB B %4 2 (nano-scdled Si

B > £ 50nm 3 F <]
o /Pt a 0 50 FAARR
4 il R it B T
RN E T o PR N B GNP
MAFM UE R AR T2 A AR
PFEPL o TR Y £ R RGBT N 205
Ao A3EF A A B @ F LA MY
Bz Mp it A, RE g—,p (LB
R R PR AR ER O

iRk T R

B o0 L i\gétifi@fgﬁ{’fﬂ;szmﬁ TRz
*3"]%—’ .-%4 ig‘)’iﬂdaa /k*éb%/}ﬁ*ﬁm

PN o SR 0N » Ra § o R
o W gTARR LRI B YRREE
RPAL > Ve Py oA 2 M P T adk
oo RAEfFIGEF R o d A ERERN
ﬁ,@@ﬁ%ﬁaaﬂgﬁﬁiﬁﬁa
o RiH - $§ﬂ”§i$ﬁ’ ik &
Bz P BB S T BRI R
NN R Jog % 1S AR A
e F’L L ERE R ERRE AR
w dn ¥ 2 R ik (Source) » A& (Drain) {c
Fﬁfé (Gate) = BER DR T
(Contact hole) 1&4%4 N T LRI
o A e A 50 nm e AL o
BPETHEE S 0 AP H A RN RS

* ok

" E-mail: tflei @cc.nctu.edu.tw

on insulator de\/lces)i ¥R T WU T

on o~ TR R 35 BRAFad R .

BaEs: Qe o £ P &P
AHFrc gz ok Tkl G0

oo

Abstract

This study is to investigate the
developments of silicide, ultra-shallow
junction with silicide and 50 nm contact hole
for the application of 50nm MOSFET
devices.

Self-aligned  polysilicon  connection
technique has been developed to reduce the
resistance in narrow polysilicon connection
lines and prevent the contamination from
metal line processes. In our project, we used
Ni as the silicide material to form Ni silicide,
which has less silicon consumption and low
silicidation temperature.

To increase device density and maintain
the performance of integrated circuits, a
shalow junction of the S/D region in
MOSFETs is required. However, some
problems such as high leakage current and
high sheet resistance are introduced as the
junction becomes shallower. Our research
proposed a new method to form ultra-shallow
junctions by controlling the annealing
process.

As device density increases, single-layer



metal will be not sufficient for devices
connection. Multi-layered metal connection
technology becomes a major requirement in
the integrated circuit technology. However,
to reduce mask numbers and process
complexity, the size of the meta plug
between metal layers and the contact hole to
interconnect the source, drain and gate must
be shrunken. The lithography and etching
process to form small contact holes were one
of the main topics of our study.

In the study of devices, the nano-scaled
FiINFET were successfully accomplished with
gate length 50nm and channel width
50nm.The Ni-silicidation processes were
applied to this nano-scaled SOI devices. This
device has the low leakage, high on state
current, and small subthreshold swing.

Keywords. ultra-shallow junction, silicide,

contact hole, FNFET, Ni-
silicidation.
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