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Abstract Gate length, height, and silicide thickness have all been shrinking linearly as device density has
progressively increased over the years. We investigated the effect of the cobalt diffusion during the silicide
formation process on the 60A-thick gate oxide lying underneath the T#/Co and Co/Ti bilayers. We prepared four
different cobalt silicides, which have similar sheet resistance, made from the film structure of Co/Ti(interlayer),
and Ti(capping layer)/Co, and performed the current-voltage, time-to-break down, and capacitance-voltage
measurements. Our result revealed that the cobalt silicide process without the Ti capping layer allowed cobalt
atoms to diffuse into the upper interface of gate oxides. We propose that 100A-thick titanium interlayer may
lessen the diffusion of cobalt to gate oxides in 1500-A height polysilicon gates.
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Table 1. Experimental conditions
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Fig. 1. Experimental procedure.
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Film

NO 1st RTP 1st Strip 2nd RTP 2nd Strip
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2 Ti 100A Co 200A 700°C/20 s WP1/WP2 850°C/20 s BOE 1 min
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Fig. 2. The drawing of the test pattern for sheet resistance
measurement.
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Fig. 3. The plots of the sheet resistnace of (a) Co/Ti-silicide/
polysilicon, and (b) Ti/Co-silicide/polysilicon gates.
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Fig. 4. The current-voltage plots of the gate oxide with (a) Co/
Ti-silicide/polysilicon, and (b) Ti/Co-silicide/polysilicon pads.
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Fig. 5. Time-to-breakdown characteristics of gate oxides with
(a) Co/Ti-silicide/polysilicon, and (b) Ti/Co-silicide/polysilicon
pads.
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Table 2. CV measurement result
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4 Co 200A Ti 100A 806.1 69.0 67.7
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Fig. 6. Current-voltage characteristics of gate oxides with (a)
Co/Ti-silicide/polysilicon, and (b) Ti/Co-silicide/polysilicon
pads.

At

S AR AL SA A FF7E Al|E A5t
o] FAE 66.1~67.TALE W53 7S Ko Hgd}t
ot Fxo wE A7F AelE jtslute] T4 wshs ¢l
T AL= YE

4.d E

60A7lolE 4Fsiel/IS00A -Ee) el EAlols 72 A
olE AR TiE 723 P20 8 7h= FWE A
PAelrtol = BHA, $e ACE o] uid I
29| EHo|Bol| W Flo|E Alslute] e dolust
. e s WAGL Tie) 57435, HYS )
goll BAglel Cool AthH FAN whe SxE A
b 2A0] Thsstatt. AR-A 54004 AClE Atst
el 548 vlksoy $7050] §l AEE FAY
200AQ) 3¢ 2318 F4 540] A=E 540 U
A o)l _-?,'_tﬂ—E_,] AlOlE Atglure] 3L 7h Ao
Z Yepisit. Alo|E Abstete] AZejENH 52 A
Zrfele 7z W 24 glo] v =R o
= :'H‘EJ} AlRIE Abstere] WR7EA] G mAAle

(

L

Fetes AL ey C-vEAd 93k AolE 4t
slate] & ]-L; %319, inversion AElS] Ti =7+&
o] gl A AMAAHEIE Fastdch ol g2 Aol

Eo|A 9] Ao|E Abgut AR AWAR Cool FAbE
4& olmaiaint. 150049 gke S|y TAClENN 2
HEE= F7120] gl AL AlolE Aglute] AARA W7
2] o]%.o].o:] BzRoi e u]z] = 2l¢d 01,]_ HolE /\].p;]_UL !
P71 elFstel BRS fmsA wskow, ol WA
7] SlelAE 100A FAY Ti $0FL Adse] &
729 WA 7} 75T

HAS 2
o] ‘bf-‘%—% 20039 ARENAZ7S ﬂ A (&
AWME 03-712-0061) A9l 23t ATHAFULS. ©]

vty



716 F944 - Y - o= - o1

i 10 2 8 6. J. Lutze, G. Scott and M. Manley, IEEE Electron Device

Letters, 21(4), 155 (2000).

7. H. Fang, M. C. Oztu, E. G. Seebauer and D. E. Batchelor,
Journal of the Electrochem. Soc., 146(11), 4240 (1999).

8. J. P. Gambino, E. G. Colgan, A. G. Domenicucci and B.
Cunningham, J. Electrochem. Soc., 145(4), (1998).

9. C. Y. Kang, D. G. Kang, and J. W. Lee, Journal of Applied
Physics, 86(9), 5293 (1999).

10. S. H. Cheong and O. S. Song, Korean Journal of Materials
Research, 13(5), 279 (2003).

11. D. G. Ong, Modern MOS Technology: Process, Devices,
and Design, McGraw-Hill, New York (1984).

1. 1. S. Byun, D. H. Kim, W. S. Kim and H. J. Kim, J. Appl.
Phys., 78(3), 1725 (1995).

2. R. T. Tung, Applied Surface Science, 117/118, 268 (1997).

3. H. Zhang, J. Poole, R. Eller and M. Keefe, J. Vac. Sci.
Technol. A, 17(4), 1904 (1999).

4. Y. Akasaka, K. Miyano, K. Nakajima, M. Takahashi, S.

" Tanaka and K. Suguro, Jpn. J. Appl. Phys. 38(4B), 2385
(1999).

5. M. Sekiguchi, M. Yamanaka, T. Fujii, M. Fukumato and S.
Mayumi, J. Electrochem. Soc., 144(1), (1997).



