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Sample condition
Ideality factor
(Sample, contact area)
Control, 100pum” 1.006
Control, 200pum’ 1.007
Control, 300pum” 1.013
Control, 1000pm” 1.008
Stack, 100pm’ 1.002
Stack, 200pm’ 1.005
Stack, 300pm’ 1.009
Stack, 1000pum’ 1.007

# 3.1 Control sample f= Stack sample =932 & F] 3+ o

44 AEPIAEEE L E) ePaper(2007 )



AR R R S/ pin Z B E RIS AT

A4 ~ Lh 5]

bR R AP P A S T AR B
MR AR R TR et o § R TS fE AR R
PEE R G AL AP W ecd s L enilmativg (1)ih sl
20 Q) UEE W L btk 3ok AL R o WA R R

e L AR T BE ST EAR PG LA Y

SR HE AT S - R E T o AT RS R
AT fE A M RITR RS o HA R ITRS SRR AR
BEY - B> o

bipst W ITEAEARY EAPHLEMAL G { Fmae g

Y I FHRPIEHES S GEAFIH B cfphogri@r 222 3

o

EE S BB B E g o

E#pEEF g orEeinmi o Lyrah i
PRAE AR ABHE Y AREZEYBAE “EE g s 2
Sl FPOHER AL A kg HERF AR 0 XA

"Lr?fi }{%’%% p ;m,(,ﬂ A S

45 EPIAEES i];}r | ePaper(2007 #)



Fd AR dp R SR A/ N B P

SYY R

[1]).Nishizawa, K.Aoki and T.Akamine, IEEE Electron Device Letter
vol.11, P.105, 1990

[2]K. Josef Kramer, S. Talwar, A.M. Mccarthy, and K.H.
Weiner, “Characterization of Reverse Leakage Components for
Ultrashallow p'n Diode Fabricated Using Gas Immersion Laser
Doping” IEEE Electron Device Lett., vol 17, 1999, pp.461-463.

[3]Y.Nakahara, K. Takeuchi, T.Tatsumi, Y.Ochiai, S.Mannako,
S.Samukawa, and A.Furukawa, “Ultrashallow in situ-doped raised
source/drain structure for sub-tenth micro CMOS,” in VLSI
Tech.Symp.Dig., pp.174-175, 1991

[4]Shin Nam Hong, Cary A.Ruggles, Jimmie J.Wortman, and Mehmet
C.Ozturk “Material and electrical properties of ultrashallow p'n
junctions formed by low-energy ion implantation and rapid thermal
annealing,” IEEE Trans. Electron Devices, vol.38, No.3, p476-486,
1991.

[5]K.Cho, W.R.Allen, T.GFinstad, W.K.Chu, J.Liu and J.JWortman
“Channeling Effect for Low Energy lon Implantation in Si” Nuclear
Instruments and Methods in Physics Research B7/8(1985)265-272.

[6]Cheng Tung Huang and Tan Fu Lei, “ Impact of Ge implantation on
the electrical charcteristics of TiSi2 p n shallow junctions with an a-Si
buffer” IEEE Trans. Electron Devices, vol.44, no.4, 1997.

[7]G. A. Ruggles, S. N. Hong, J. J. Wortman, M. Ozturk, D. R. Myers, J. J.
Hren, and R. B. Fair,” A comparison of low energy BF, implatation in
Si and Ge preamorphized silicon” In Mat. Res. Soc. Symc. Pros.,
vol.128, pp.611-616, 1989

[§]C.M. Osburn, D. F. Downey, S. B. Felch and B. S. Lee, Ion
Implantation Technology-96, IEEE Press, 1997, p.697.

[9]Y .Nakahar;s, KTakeuchi, T.Tatsumi, Y.Ochiai*, S.Manako*,
S.Samukawa and A.Furukawa,”Ultra-shallow in-situ-doped raised
sourceldrain structure for sub-tenth micron CMOS” IEEE VLSI, 1996

[10]A. Waite. A.G.R. Evans and N. Afshar-Hanaii,” Electrical stressing of
submicrometre MOSFETSs with raised source/drain structures realized
by selective epitaxial growth of silicon using silane only.” IEEE
electronics letters Vol. 30 No. 17 1994.

[11]Q.F. Wang, C.M. Osburn, and C.A.Canovai, “Ultrashallow junction
formation using Silicide as Diffusion source and low thermal budget,”

46 EF IS 57 ePaper(2007 F)

[



Fd 7 s ARt S ag/p p'-n = AR E R A 4T

IEEE Trans. Electron Devices, vol.39, p.2486, 1992
[12]D. L. kwong, T. H. Ku., S. K. Lee, E. Louis, N. S. Alvi, and P. Chu,
*“ Silicided shallow junction formation by ion implantation of impurity
ions into silicide layers and subsequent drive-in,” J.Appl. Phys., vol.61,
p.5084, 1987
[13]S.B. Herner, H. J. Gossmann, R. T. Tung, and B. P. Gila,
“ Ultrashallow junction in silicon using single-crystal CoSi, as a
dopant source” J. Electrochemical and Solid-State letters. Vol.1,
p.150-152, 1998
[14] I. Polishchuk, P. Ranade, T.-J. King, and C. Hu, “Dual work function
metal gate CMOS transistors by Ni-Ti interdiffusion,” IEEE
Electron Device Lett., vol. 23, pp. 200-202, Apr. 2002
[15] K. Maex, Material Science and Engineering, R11, (1993)

[16] i 4, “VLSI Wi 45" & = B3, 1994

[17] J. P. Lu, D. Miles, J. Zhao, A. Gurba, Y. Xu, C. Lin, M. Hewson, J.
Ruan, L. Tsung, R. Kuan, T. Grider, D. Mercer, and C.
Montgomery, “A novel nickel SALICIDE process technology for
CMOS devices with sub-40 nm physical gate length,” in IEDM Tech.
Dig., 2002, pp. 371-374.

[18] L. R. Zheng, L. S. Hung, and J.W. Mayer, “Redistribution of dopant
arsenic during silicide formation,” J. Appl. Phys., vol. 58, pp.
1505-1514, 1985.

[19] S. M. Sze, Semiconductor Devices Physics and Technology, AT & T
Bell Lab, Inc. 1985

[20] J. R. Brews, et al., IEEE Electron Devices Lett., EDL-1, 2, 1980.

[21] T. Moromoto, T. Ohguro, H. S. Momose, ect, T. linuma, I.
Kunishima, K. Shguro. Ect., “Self-Aligned Nickel-Mono-Silicide
Technology for High-Speed Deep Submicrometer Logic CMOS
ULSL” IEEE Trans. Electron Devices. vol. 42, no. 5, p. 915-923,
1995

[22] J. B. Lasky, J. S. Nakos, O. J. Cain, P. J. Geiss, “Comparison of
transformation to low-resistivity phase and agglomeration of TiSi,
and CoSi1,,” IEEE Tran. Electron Devices, ED-38, p. 262 (1991)

[23] T. Ohguro, S. Nakamura, M. Koike, T. Morimoto, A. Nishiyama, Y.
Ushiku, etc. “Analysis of Resistance Behavior in Ti- and Ni-salicide
Polysilicon Films,” IEEE Trans. Electron Devices. vol. 41 no. 12, p.
2305-2316, 1994

47 RIS S 7, cPaper(2007 &)

[



Fd 7 s ARt S ag/p p'-n = AR E R A 4T

[24] H. Iwai, T. Ohguro, S. I. Ohmi, “NiSi salicide technology for scaled
CMOS,” Microelectronic Engineering 60 (2002) 157-169

[25] F. Deng, R. A. Johnson, P. M. Asbeck, S. S. Lau, W. B. Dubbelday,
T. Hsiao, and J. Woo, “Salicidation process using NiSi and its device
application,” J. Appl. Phys. 81, 8047 (1997)

[26] T. Morimoto, T. Ohguro, S. Momose, T. linuma, I. Kunishima, K.
Suguro, 1. Katakabe, H. Nakajima, M. Tsuchiaki, M. Ono, Y.
Katsumata, H. Iwai, “Self-aligned nickel-mono-silicide technology
for high-speed deep submicrometer logic CMOS ULSI,” IEEE Tran.
Electron Devices, ED-42, p. 915 (1995)

[27] K. Inoue, K. Mikagi, H. Abiko, T. Kikkawa, “A new cobalt salicide
technology for 0.15 pm CMOS using high-temperature sputtering
and in-situ vacuum annealing,” Proc. [IEDM, p. 445 (1995).

[28] K. Goto, I. Fushida, J. Watanabe, T. Sukegawa, K. Kawamura, T.
Yamazaki, T. Sugii, “Leakage mechanism and optimized conditioms
of Co salicide process for deep-submicron CMOS devices,” Proc.
[EDM, p. 449 (1995).

[29] Q. Z. Hong et al., “CoSi, with low diode leakage and low sheet
resistance at 0.065 um gate length,” Proc. IEDM, p.107 (1997).

[30] Scott E. Thompson, Mark Armstrong, Chis Auth, Mohsen Alavi,
Mark Buehler, Robert Chau, Steve Cea, Tahir Ghani, Glenn Glass,
Thomas Hoffman, Chia-Hong Jan, Chis Kenyon, Jason Klaus, Kelly
Kuhn, Zhiyong Ma, Brian Mcintyre, Kaizad Mistry, Anand Murthy,
Borna Obradovic, Ramune Nagisetty, Phi Nguyen, Sam Sivakumar,
Reaz Shaheed, Lucian Shifren, Bruce Tufts, Sunit Tyagi, Mark Bohr,
and Youssef El-Mansy, “A 90-nm Logic Technology Featuring
Strained-Silicon,”  I[EEE TRANSACTIONS ON ELECTRON
DEVICES, pp.1790-1797, VOL. 51, NO. 11, NOVEMBER 2004

[31] Hoyt, J.L. Nayfeh, H.M. Eguchi, S. Aberg, I. Xia, G. Drake, T.
Fitzgerald, E.A.Antoniadis, D. A. , “Strained silicon MOSFET
technology,” Tech. Dig. IEDM, pp. 23-26, 2002

[32] Thompson, S. Anand, N. Armstrong, M. Auth, C, Arcot, B. Alavi, M.
Bai, P. Bielefeld, J. Bigwood, R. Brandenburg, J. Buehler, M. Cea, S.
Chikarmane, V. Choi, C. Frankovic, R. Ghani, T. Glass, G. Han, W.
Hoffmann, T. Hussein, M. Jacob, P. Jain, A. Jan, C. Joshi, S. Kenyon,
C. Klaus, J. Klopcic, S. Luce, J. Ma, Z. Mcintyre, B. Mistry, K.
Murthy, A. Nguyen, P. Pearson, H. Sandford, T. Schweinfurth, R.
Shaheed, R. Sivakumar, S. Taylor, M. Tufts, B. Wallace, C. Wang, P.

48 EF IS 57 ePaper(2007 F)

[



Fd AR dp R SR A/ N B P

Weber, C. Bohr, M. ” A 90 nm logic technology featuring 50 nm
strained silicon channel transistors, 7 layers of Cu interconnects, low
k ILD, and 1 /spl mu/m/sup 2/ SRAM cell,” Tech. Dig.IEDM, pp.
61-64, 2002

[33] Sugii, N. Hisamoto, D. Washio, K. Yokoyama, N. Kimura, S.,
“Enhanced performance of strained Strained-Si MOSFETs on CMP
sige virtual substrate,” Tech. Dig. IEDM, pp. 737-740, 2001

[34] Rim, K. Chu, J. Chen, H. Jenkins, K.A. Kanarsky, T. Lee, K. Mocuta,
A. Zhu, H. Roy, R. Newbury, J. Ott, J. Petrarca, K. Mooney, P.
Lacey, D. Koester, S.Chan, K.Boyd, D. Ieong, M. Wong, H.-S.,
“Characteristics and device design of sub-100 nm strained Si N- and
PMOSFETs,” Symp. VLSI Technol, pp.98- 99, 2002

[35] Mizuno, T. Sugiyama, N. Tezuka, T. Numata, T. Maeda, T. Takagi,
S. , “Design for scaled thin film strained-SOI CMOS devices with
higher carrier mobility,” Tech. Dig. [IEDM, pp. 31-34, 2002

[36] Lee, B.H. Mocuta, A. Bedell, S. Chen, H. Sadana, D, Rim, K. O'Neil,
P. Mo, R. Chan, K. Cabral, C. Lavoie, C. Mocuta, D. Chakravarti, A.
Mitchell, P. Haensch, W. Welser, J., “Performance enhancement on
sub-70 nm strained silicon SOI MOSFETs on ultra-thin thermally
mixed strained silicon/SiGe on insulator (TM-SGOI) substrate with
raised S/D,” Tech. Dig. IEDM, pp. 946-948, 2002

[37] Rim, K. Hoyt, J.L. Gibbons, J.F. “Transconductance enhancement in
deep submicron strained Si n-MOSFETs,” Tech. Dig. IEDM, pp.
707-710, 1998

[38] A. Shimizu, K. Hachimine, N. Ohki, H. Ohta, M. Koguchi, Y.
Nonaka, H. Sato, and F. Ootsuka, “Local Mechanical-Stress Control
(LMC): A New Technique for CMOS-Performance Enhancement,”
IEDM Tech. Dig.,pp. 433-436. .2001.

[39] J .Welser, J.L .Hoyt, S. Takagi, and J.F. Gibbons, *“ Strain
dependence of the performance enhancement in strained-Si
n-MOSFETs” IEDM Tech. Dig.,pp. 373-376. 1994.

[40] K. Rim, S.Koester, M.Hargrove, J.Chu, P.M. Mooney, J. Ott, T.
Kanarsky, P.Ronsheim, M.Ieong, A.Grill and H.P. Wong, “Strained
Si NMOSFETs for high performance CMOS technology” on VLSI
Tech.,pp 59-60. 2001

[41] F. Ootsuka, S. Wakahara, K. Ichinose, A. Honzawa, S . Wada, H.
Sato, T. Ando, H. Ohta, K. Watanabe, and T. Onai “A Highly Dense,
High-Performance 130nm node CMOS Technology for Large Scale

49 EF IS 57 ePaper(2007 F)

[



Fd AR dp R SR A/ N B P

System-on-a -Chip Applications” IEDM Tech. Dig.,pp. 575-578.
2000.

[42] S. Ito, H. Namba, K. Yamaguchi, T. Hirata, K. Ando, S. Koyama, S.
Kuroki, N. Ikezawa, T. Suzuki, T. Saitoh, and T. Horiuchi
“Mechanical Stress Effect of Etch-Stop Nitride and its Impact on
Deep Submicron Transistor Design” IEDM Tech. Dig.,pp. 247-250.
2000

[43] Shih-Lu Hsu, Chao-Hsin Chien,a! Ming-Jui Yang, Rui-Hao Huang,
Ching-Chich Leu, and Shih-Wen Shen.” Study of thermal stability of
nickel monogermanide on single- and polycrystalline germanium
substrates” APPLIED PHYSICS LETTERS 86 2005.

50 ISP ) cPaper(2007 )



