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Fully Silicided Gate Technology Compatible with LSI Fabrication Process
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Fully silicided (FUSI) gate technology is a promising candidate for metal gate electrodes because the work function, which determines the

threshold voltage of a field-effect transistor (FET), can be easily controlled with impurity doping.

yet been fully understood.

However, the physical mechanism has not

Toshiba has elucidated that the pileup position of impurities at the interface determines the modulation directions, by developing a new

impurity incorporation method and utilizing the SPring-8 synchrotron radiation facility.

On the basis of these results, we have proposed a

comprehensive model and provided a guideline for the design of FUSI gate interfaces.

1 FZAHE

9> (Si) ULSI (Ultra LSI) O @&tkrgftid, 2 ok
FFTHHBEFRIERM ISV 27 (FET) OHIALIZ X0 ik
ENTE A THT —MEEREOHEBELOZT N IEZ T3 F
UL, SRFTERUR—ATI IV I RATREZR N S &
2121%, 20104E 2 A2 1 nm O 7 — MR AS L & 7 Y
ZHUIH L, PERDL G Si 7 — N EMTIE, REWIZE
LR MZEZEOED, ERWN L7y — MBI 0.2 ~
05mmAEELLTLE) ZNIEF —FALEIE 2SI nm D
Py, 20~50 %D 7 — M BALBEIE OWANCHYS L, FET ®
PERE % Ped 2 BRENEE I 2 /N SLTLE), D7
O, TFROEETINAAEH DD, 7 —Mifaio i
AL & P TR L 2 X B S 2 WEINE E S 2 5.

INITHL, ZZREOELZWEBRM % 75— N EMKIC
VB ET, 22 b2 YOI THIENTRETH b, HAE,
Kex e &EME R OZEN 5% ULSIEE 7o & 212 A &
HLREBEINT VL, ZOHT, bbb BIfED ULSIHL
ORIy F LB ELT, IV UHAR =]
(FUSI : FUlly Sllicided gate) #7433 %%, FUSIHA I,
PERBFET D7 — M EMB LR SNE T VA Ngx
— MBS MR E TR TSI THEBATE,

GE1) HFRESMAE (2006 4 5 BIRTE) OABUEGIYER (RER) .

28

s —kg NiZUTARD H—KO
'd
J'—hO F—h
%r‘ﬁ:u:aaasi Egﬂ:E;D NI:JU‘U"H\[ @ﬂﬁ;
VY—20 < | Ruqvo  vV—RO < | Ruavc
n p n n p n

(a) HEREIFET (b) FUSISBHEFET

E1. fERBFET & FUSIEIEFET — it kB FET (a) ® % — b 8 2s
SR SI L =y v (ND) YIS AFBORBEHETH 20K L,
FUSIEMFET (b) Tld, =M E WO T XTHBNI VA FIZL-T
S b,

Conventional FET and FUSI-gated FET

B SR OEADLEN R (E1),

72, FUSTEMBEMN TIX, &8 — b ERORETH 5
L EWEEBEHEICOWTD, M2l hErREsh
TWwh, BRI, FUSTEMIERK T O S Ficdh S
P UDAMPICHE T ANTBLLE, ZORMYIE oML
BIOD U CEMOMLFHEIERN SN, FETOLEWEE
FEzHIHTEL, Kuy B) 2RMT 5 HHEKIEAEL
Y, ) (P), e (As) LT FEY (Sh) ZiRMT 5L
BRI HNTN SR BZEPHONT W S,

L2L, ZRICX)FEERICEITE TV S4B

HZLEa1—Vol.61 No.7 (2006)



ML, KL EWEELE CEMET 2 SR FET I2IEA 4T
bbo Tz, FHARN L AKY &R RIHE-T, 5%
DOERBVPRELLDILIIRENTVELOD, T
BRI IZI S I EN TV W,

COLHRIRIITB T, BEIZE W], Hi7z e MY O3
M EEGTBMR 2 WA & T, HFEBE RS
WG ER L, FUSIEMR O EHALD 7290 DRl %Gt
DIE Rz, T T, ERT— %3S, FUSTEMEIC
B DA AN X 5 A F BB TR oW BLAYIEE I D W
TR 27,

2 (HERENERAOYIENER

A ORI LY FUSI BB O H MK & ZRH T oW
B ERZE2IRT. T, ik Lz, W Admics
REAZT SN Do SflEh ST S N ARMP D% <
3, HLA DY) A RIS D R RAT, VbW 5 T
R YLLTHS N TV BBIRICLY, FUSLEM 7 —
ML RT3 %0 72750, ZDW4A, T 5 A%
P ORI XD ) A FRUSHEBISECDEL, BET %
VWA NI OMK &R REAEA R 2o TLES. E72
FUSI BB O SMEI L 5>TlE, S5 SiATT_Ty %
AN T IO FIRTERA T2 H VDb, Th
SOERIZTNT, REOETFHE 22 S CHHEKZ
LIRS DWREMED D 5728, AFHEBER O T EHOH]
e, 2L EMEREHBEBEERROREDY D201
i3, FRENOERZ Y)Y 5T TRIES 5 LED D %o

ZF2T, AN, AR ORI %R TRTHIET, Rl
W OF R AR Z T 25522 ilA, €L
FA M 5L CHEZOEROY ST 52175720

FET
i - GEEREREMED
FUSIZE&D - 28 (Ni) —SitERL [
o
47— NE LD
_ - RARHTAIERD
SIEHR0  BAERSIDBED

B 2. FUSI BN HREMZZETR I DYIENER — W h L 724
DRFNTMZ, 2 ) HA I ORE K ORGSR EC RO, F758 L7z
LA SUB I X AL FBIEA LR SN o

Physical factors affecting work function of FUSI gate
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