Journal of the Korean Vacuum Society
Vol. 9, No. 4, December 2000, pp. 335~340

Co/Si A|AEIO|M capping layerd| (2 IUE AlZ|AO|=
utato| 4o akst i+

ZIsHY - Ao - TIriE T - A EEX . ZABM* - PXE*
Z|A|H* - Kazuyuki Fujihara* - Z&7*
AM e gt Ajebg-stat
AR A} A A T4
(20004 39 64 A4

A study on the formation of cobalt silicide thin films in
Co/Si systems with different capping layers

H. Y. Kim, S. Y. Kim, D. H. Ko," C. J. Choi,* C.S. Kim,* J. H. Ku,*
S. Y. Choi,* K. Fujihara,* and H. K. Kang*

Department of Ceramic Engineering, Yonsei University, Seoul 120-749, Korea
*Semiconductor R&D Center Samsung Electronics Co., Ltd., San #24, Nongseo-Ri,
Kiheung-Eup, Yongin-City, Kyungki-Do 449-900, Korea
(Received March 6, 2000)

2 9f- FUE AejAte]= Aol 9lefA] Capping layerZ# 9] Tie] Aol W 72 st AL
Abgfate] AAS Si(100) 7192 HS0.00 28 chemical oxideZ 3443t Si(100) 713 $loll Coot TiE 5%
g F gAr] &% ol upd AEuhest Azt 2] nlAlTaEe) wWAE 542 H3lE four point prove,
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Abstract — We investigated the role of the capping layers in the formation of the cobalt silicide in Co/Si systems
with TiN and Ti capping layers and without capping layers. The Co/Si interfacial reactions and the phase trans-
formations by the rapid thermal annealing (RTA) processes were observed by sheet resistance measurements,
XRD, SIMS and TEM analyses for the clean silicon substrate as well as for the chemically oxidized silicon sub-
strate by H,SO,. We observed the retardation of the cobalt disilicide formation in the Co/Si system with Ti cap-
ping layers. In the case of Co/SiO,/Si system, cobalt silicide was formed by the Co/Si reaction due to with the
dissociation of the oxide layer by the Ti capping layers.
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%3 1. Sheet resistance values of several Co/Si systems (a)
after 1st RTA and metal strip, and (b) after 2nd RTA at 850°C
for 30 sec.
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8| 3. XRD spectra after 1st RTA at 740°C for 30 sec in Co/
Si systems.
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13 5. Sheet resistance values of seveal Co/SiO,/Si systems
(a) after 1st RTA and metal strip, and (b) after 2nd RTA at
850°C for 30 sec.
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I8! 6. Cross-sectional TEM micrograph of TiN capped Co/
Si04/Si system after Ist RTA at 660°C for 30 sec (a) before
metal strip, and (b) after metal strip.
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18} 8. Cross-sectional HRTEM micrograph of Ti capped Co/SiO»/Si system after 1st RTA and at 620°C for 30 sec (after metal

strip).
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&l 9. XRD spectra after 1st RTA at 740°C for 30 sec in Co/
Si0,/Si systems.
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