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Fig.2 Influence of PJAl treatment on R, of the sam-
ples after 280°C /30s RTP
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Fig.3 Comparison of R, variations between samples
with and without PJA1l treatment after RTP1 and
RTP2
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Fig.4 XRD patterns for samples with and without
PJA treatments after various RTP (a) As-doped sub-
strate; (b) B-doped substrate
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Fig.5 SIMS depth profiles for samples after 450C /
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Fig.6 XTEM photograph for sample after 450C /30s
annealing on B-doped substrate with PJAZ treatment

4 s

A SCHESE T AR fb A AL BT N Rk AL B2 B 520
W B . PTA A3 0] DLZEAGIR T 42 #F Ni #E 1L
JO7 o fofF 75 31 FE A [ JRE NI T 7 2 A 30 o i)
— 3 B B AT RTPL 4R L8 R T 25 % 1 5
PIA 4B n] DL Ni &1k 2 B AE G T B 38 i
NiSi; SIMS 73 #fr 22 B . PTA kb 382K X B & 2% & 740
AT R 77 A W] 58 52 s XTEM 4% #7 % W . PTA 4b 38
Xif IO B4 4545 RE AN RE K TR B A A AL

gt B Fudan-Axcelis B 1EBF5E 1R %F % 5 H
9% Bl 5 B SMIC 2w 1R 4 A #5 B

&%k

[1] GambinoJ P,Colgan E G. Silicides and ohmic contacts. Ma-
ter Chem Phys,1998,52:99

[ 2] LaskyJ B.NakosJ S,Cain O J,et al. Comparison of trans-

formation to low-resistivity phase and agglomeration of TiSiz

and CoSiy . IEEE Trans Electron Devices,1991,38:262

Kittl J A,Prinslow D A,Apte P P,et al. Kinetics and nuclea-

tion model of the C49 to C54 phase-transformation in TiSiy

[3]



388

S S N

527 %

[4]

[5]

L6]

thin-films on deep-sub-micron n™ type polycrystalline lines.
Appl Phys Lett,1995,67:2308

Iwai H, Ohguro T, Ohmi S. NiSi salicide technology for
scaled CMOS. Microelectron Eng,2002,60:157

LulJ P, Miles D, Zhao J, et al. A novel nickel SALICIDE
process technology for CMOS devices with sub-40nm physi-
cal gate length. IEDM Tech Dig,2002.:371

Yew J Y,Chen L J,Nakamura K. Epitaxial growth of NiSiy

[7]

(8]

on (111)Si inside 0. 1~0. 6,:m oxide openings prepared by e-
lectron beam lithography. Appl Phys Lett,1996,69:999
Lauwers A,Besser P,Gutt T,et al. Comparative study of Ni-
silicide and Co-silicide for sub 0. 25-pm technologies. Micro-
electron Eng,2000,50:103

Hayzelden C, Batstone J L. Silicide formation and silicide-
mediated crystallization of nickel-implanted amorphous sili-
con thin films.J Appl Phys,1993,73.:8279

Amorphization Implant Technology in NiSi SALICIDE Process”

Jiang Yulong', Ru Guoping, Qu Xinping, and Li Bingzong

(Department of Microelectronics, Fudan University, Shanghai

200433, China)

Abstract: After the formation of pn junction,the surface layer of crystalline Si substrate can be amorphized by Si ion im-

plant. The influence of the amorphization implant on nickel silicidation is studied in this paper. The experimental results show

that the amorphization implant can enhance the Ni/Si reaction at low temperatures and NiSi can even directly form after low

temperature annealing. It is also revealed that the amorphization implant will not induce extra dopant redistribution. Howev-

er,the transmission electron microscopy demonstrates that the amorphization implant energy should be optimized.
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