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Low-Contact-Resistance Electrode Technology Aiming at Application to Advanced LSIs
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The downscaling of silicon (Si) transistors has progressed in order to improve the performance of large-scale integrations (LSIs).

It has been

argued, however, that contact resistance at the interface between the electrode metal and Si will be a serious hindrance to performance improve-

ment in further downscaled transistors.

Toshiba has developed a new technology to segregate a second metal at the interface between a nickel silicide (NiSi) metal electrode and Si.
This metal-segregation technique makes it possible to reduce the contact resistance to less than half, which will be indispensable for deeply scaled
transistors of the next generation and beyond, and is expected to be a promising technology for high-performance LSIs in 2012 or later.
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Concept of metal-segregation technique
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Current vs. voltage characteristics of NiSi/Si junctions with and without Y (left) and Pt (right) segregation
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Relationship of Schottky barrier height reduction to amount of segregated Y

4 SBHOERIBEORE

kIR %2, FERAT L2 YDORISH LT Ty FL72b D%
B 412573, YOmRIT RIS U TSBHOZLEIZAEL RS
Db b, OF), RERLHUIOGMFEEZHIET
BRI 2 2L sE, REicBIF5SBHZ 2 b
O—)IV§5ZENTES,

Y RO Pt 7 at A&l & b L7z 25, BT K
CIEALoZE 245 SBHZ# 0.1 eVIRIR S 25 Z 212
WL 7z,

44

SBH#0.1 eV 5 2 & T, HfiHtyir KX R TE
575 KDL ATHEDITEER SN A IGRIR D THITR &L AR5
729, SBHZ IR THI L ET LV,

BIZI1E, NiSi&n M SioH6, NiSie SiOFRHD SBHAYY
WCEBSBHZTCTHRELETDHE, 0.3 eV AEDRIRIEH TS
LNBIETTHD, L LEBIZ, YORE M2
SR ZEASETH01 e VUL EORRITEZ S50, 2D
L, YORMEIZERYEH DI EZEKRLTWS, SBHZ
B 5720121, YT s FREZ KET5 10k
MLETH 5,

Y&, NiSiHOR R ZILHH T & TRENRITT 5. L
72h35C, NiSiOfFEeR A2 A LTRAZHMSEXY
DOPFEABEZ, L KRIFICSBHZ IR TEB L EZHN 5,

ZZTC, NiSilZA*+ViEAZ T TTENLT 7 A{LL, NiSi
DR ML L2 ZTY DT 7t 2% 9L, SBH
ZEMIIT 5 EBRE T o720 NiSilZHEAT A A4 HE LTI,
BRGESMEISEEEZ 52 00k, SiEFRLIVIRTEZETH
LN <= 5 (Ge) Bz,

GeAF Y DIFEAICEISTTLTELT 7 2L L7z NiSi EIZY
L TR Z T o 725D SBHOZLEZ, Ge /D
HEARELEAMBEEEICF LTy LZ2DOERSIC
NYo THYALEMITRCTHA—F5MTH L, HAR, NIHE
BEOVTNERELLTHSBHOZALIZKEL R 5720 Ge

HZ L Ea1—Vol.64 No.5 (2009)



025 - 025
020 |- 020
3 3
E 015 E 015
& i
S S
$ otof $ otof
[aa] o
(%2} n
005 - 005 -
0 | | 0 | |
0 25 50 0 10 20

SEAR(X10"°cm™) NEREE (kV)

(@) Ge 1A EARICHT B
SBH DEiRIE

(o) FAINEBEICHT D
SBH DRI

5. Ge AV FABRVTAMBEEICK T S SBHDIERIE — Ge
AFVEARLOMBEIEOE HHICH LTS, SBHOKRMEIZ K &L
o7z,

Relationships of Schottky barrier height reduction to germanium (Ge)
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