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Abstract To reduce the substrate Si consumption during the silicide formation, a method of adding amor-
phous Si into as—deposited structure was proposed. Two approaches, Co/Si/Ti/Si and Co/Si ( X7) /Ti/
Si multilayer solid phase reaction were investigated. T he reaction process, the structure of the film and the
electrical property were investigated by four point probe, X-ray diffraction (X-Ray). Rutherford backscat—
tering (RBS). The selective etching process both on Si02/Si wafer and patterned CMOS wafer were inves—
tigated. The results show that when choosing proper Co * Si atomic ratio, annealing procedure and proper
selective etching solution, both reactions can form self-aligned structures. The results also show that when
Co © Siis less than certain atomic ratio (Co - Si< 1 2 1), the CoSiz film obtained by both methods can have
epitaxial characteristic and the film obtained by Co/Si/Ti/Si multilayer reaction has better epitaxial quali-

ty.
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FIG.1 (a) Diagram for Co/Si-/Ti/Si Multilayer Structure
(b) Diagram for Co/Si/Ti/Si Structure
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FIG.3 XRD for CoSi Multilayer after 650C/2min Annealing
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Table 1 Experimental Data for Co/Si Multilayer Films under Selective Etching Test
iR kil T/°C A I i) /s Rv/(-0""  Ry/(@-0"Y Re(@-0"1 Rv/(@-0""

120 86/87 83/93.7 85/97.3 85.3/e0"
600 180 47.7/101 44,.3/104 46/110 52/’
240 47.8/111.3 47.8/113 48/110 50.3/eo"
30 27.6/104 25.4/103 25.5/103 27.8/ "
650 90 18.4/100. 3 18.9/99.7 20/100. 3 23.7/e"
120 16.9/113. 6 17.5/122.5 16.7/113 19, 6/e="
700 30 10. 9/88 11/89. 4 10. 4/90 12.3/e"

7 Ra: GRS Re: HCL S H202 85 Re: HaS04+ H202 1§ PG Ro: NHaOH+ H202+ H20 [ 1lf5; o= ¢
AR H USRS IR AR L B> 10%g/00.
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L EAER W ROR AR F 1 3RAG D, 06 200 PR AR A IR Si (3 FE 4k, JAIRIH Co/Si/Ti/Si 2 )2 L [ AT
R, AR AR/ T8 A9 A, T ELBRAR T Si g REaE, IF HLA T BRI R A EE S 6 T % I 5
SEWNZ WL SCHR 11 A SO bR T L P HE L2

RBS 5k 7% FHIXFD 5 1230 4 16 CoSia S BRLIL AT |- 43 RAF I AR 2E 45 k. B 5 4 Co( 15nm) /Si(4nm) /Ti
(3nm) /Si( 100) 85 Py 22 R U (750°C/ 1min+ S. E. + 1100°C/10s) Ji b 2z 22100 = 70 6 42 2 5 A Bl BL 1% A
VA . % R, A LAT AR BE B L 3L Co 155 I IR AN TR P X O 5. 2%, A5 S ELIRATTE SOk
[ 117 P A3 v 3 7 0 18 9% AT e . ISR 10] A L, FRATDG B 25 R KT Z AT T R, B R Ak
ahi B B W, AT TR AR AET Y. RN S R O JEE B AR s S TR Y, SIS L ATy R R A R, 3L
VA PR N T 20% .4 S 1Snm (AHRY T Co, SiTEBELESN 12 1) I, X301 34 359% .

T WE SR i R R AR Bl B T2 A A R, E Tem MOS BEE R BERLT Co( 15nm) /Si
(4nm)/Ti(3nm) /Si Z 2. B 6(a) JFESEE 600°C/10s 35— 208 J, 85 H H2S04+ H20: 2 NH4OH
+ H202+ H20 P58 1l oA 58 45 SV F) Co, Ti, 2R 5548 900°C /105 3B K 5 1 SEM . B 6(b) Mk Sh £
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FIG.6 SEM Photography of Co/Si/Ti/Si Multilayer Film after 2-step Annealing
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