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Abstract Ti-silicide was deposited by sputtering the composite target(TiSi; s)on single-Si wafers and
oxide on them. The heat treatment temperatures by rapid thermal annealing(RTA) have been varied in
the range of 600-850°C for 20seconds. It was not until RTA temperature was 800°C that a stable TiSi;
was formed, and the value of resistivity of that phase was 27 ~29u2-cm, which seems a little higher
than that formed by the reactive method. The result of x-ray diffraction peaks showed that till 750°C,
C49 TiSi; phase was dominant, but at 800°C, at last, the phase was transformed into a stable C54 TiSi,
phase. And, the result of x-ray photoeletron spectroscopy(XPS) measurements showed that the composi-
tion ratio of Ti and Si was 2 : 1 in the case of specimens treated at 800°C. The surface roughness of TiSi
2, which was condidered a weak point, was improved to a superior value of 17+ 1nm, therefore increas-

ing the possibility of applying TiSi; to semiconductor devices.
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Fig. 1. The Flow Chart of Experiment
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Fig. 2. The wvalues of sheet resistance and
resistivity of Ti-silicides formed on bare-Si sub-
strates with RTA temperature
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Fig. 3. The values of sheet

resistivity of Ti-silicides formed on oxide sub-

strates with RTA temperature
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Fig. 4. X-ray peaks of Ti-silicide formed on bare-
Si substrated with RTA temperature
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Fig. 5. X-ray peaks of Ti-silicide formed on oxide
substrates with RTA temperature

248 Axs FA Hase R Wiz A
zta = ogloh EE 800°C AWM AN
7b1:2 A=z 79 2H5S Yz o
o] Ti-silicide AA}A AT TiSi,7} A=

Aee BYFE Aoz 47dch
wa, 28 6(a)olld Be whep o] as-

deposited filmolj &} 9% Zo] excess Sio] Z
e ¢ F ok 28 Z, o] filmf R S
7t 2481 deA FI57] H8t oxide?]
Fol Al Zt elemente] ZHolo| wWE ZAHWE

Uetd XPS24 AfE 11@ 79 JER A
t}. as-depositedA] Holl A AAE o 6-7% A

40~
Ti

20—~

1 { { i

T il 1 T

n 700

80 s C
60}~
40~ Ti

Atomic (%)

40— Ti

20_/\—?—\

o 1000 2000 3000 4000 5000 6000

Etch  Time (sec)

Fig. 6. XPS analysis of Ti-silicide formed on bare-
Si substrates with RTA temperature
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Fig. 7. XPS analysis of Ti-silicide formed on oxide
substrates with RTA temperature
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Fig. 9. The change of surface roughness of Ti-sili-

cide formed on bare-Si substrates with
RTA temperature

v.z2 £

. Composite target & A& 3t Ti-silicide &

g4 A AL Jlwm FRA 3Rl
BOOCol A A3 TiSL7 4=7) A
Ha, o] wf wiAd L& 27-294L-cmF

ol

. Ti metal®] reactivedl}A Bt} whe 217}

50-100CAE &3 H A 3gke] 10p2-cm
Bz & HAL excess Sith #F 0,9
Ao 7 Q3 SiOxe) s WFoz A
ZE o)

. 800Co| A4 RTA=2]& Ti-silicide?] Ti:

Sie] =Au= 1:282 JEbdd.

. Composite target 2. 2 A A7l Ti-silicide

9] surface roughness¥ 17+ 1mmo]J 2}

- ¢z e et

Reference

. B.L. Crowder, “1um MOSFET VLSI Tech-

nology . PartVI-Metal Silicide Interconnec-
tion Technology-A future Perspective,”

10.

11.

12.

R

IEEE., Vol. ED-26 no. 4, p. 369-371, April
1979

. P. Gas, V.Deline, F.M.d'Heurle, A. Michael

and G. Scilla, “Boron, phosphorous, and
arsenic diffusion in TiSi,,” J. Appl. Phys.,
60(5), 1634, Sep, 1986

- B 334, Wad, “Poly-Sie) 7}

g T HE7} Titanium Silicides® Aol 1)
Ae 417, dBAAZHH ey, A
274, A24, 1990d 24

S.P. Murarka and D. B. Fraser, “Thin
Film interconnection between titanium and
polycrystalline silicon,” J. Appl. Phys,,
5191), January 1980

. C.M. Osburn, “The Effects of Titanium Sil-

icide Formation on Dopant Redistribution,”
J. Electrochem. Soc., Vol. 135, June 1988

“ULSI® Titanium based process
o #§ A3, 35 A 1xdE F
2 BuA, AR A A4, 1991

. E.K. Broadbent, A.E. Morgan, B. Coulman

and [-W. Hwang, Thin Solid Films, 151
(1987), 51-63

. Robert Beyers and Robert Sinclair, “Meta-

stable phase formation in titanium-silicon
thin films,” J. Appl. Phys., 57(12), p5240,
June 1985

CHFE, ARA, 44E, ‘Silae F9E

Aso] &o] Titanium-Silicides® A o] 7] 3]
v GF-1-", WARges =T, 426
A, A63F, 1989 6¢

H.J.W. Vah I.J.M.M.
Raaijamakers and T.J.M. Menting, “Influ-

Houtum,

ence of grain size on the transformation
temperature of C49 TiSi, to C54 TiSk,” A.
Appl. Phys., 61(8), p3116, 1987

A.E. Morgan, E.K. Broadbent and A.H.
Reader, Materials Research Society Symp.
proce., Vol. 25, MRS Pittsburgh, PA, p601,
1984

R. Beyers and R. Sinclair, “Phase equlibria
in thin-film metallizations,” J. Vac. Sci.
Technol. VolB2(4), 1984



