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Abstract As and BF, dopants are implanted for the formation of source/drain with dose of 1% 10" ions/em?®~5
% 10'® jons/ecm?, then formed cobalt disilicide with Co/Ti deposition and doubly rapid thermal annealing.
Appropriate ion implantation and cobalt salicide process are employed to meet the sub-0.13 um CMOS devices.
We investigated the process results of sheet resisitance, dopant redistribution, and surface-interface
microstructure with a four-point probe, a secondary ion mass spectroscope(SIMS), a scanning probe microscope
(SPM), and a cross sectional transmission electron microscope(TEM), respectively. Sheet resistance increased
to 8%~12% as dose increased in CoSiyn* and CoSiy/p*, while sheet resistance uniformity showed very little
variation. SIMS depth profiling revealed that the diffusion of As and B was enhanced as dose increased in

CoSig/n* and CoSiyp*.

The surface roughness of root mean square(RMS) values measured by a SPM decreased
as dose increased in CoSiy/n*, while little variation was observed in CoSiyp*.

Cross sectional TEM images

showed that the spikes of 30 nm~50 nm-depth were formed at the interfaces of CoSiy/n* and CoSiy/p*, which
indicate the possible leakage current source. Qur result implied that Co/Ti cobalt salicide was compatible with

high dose sub-0.13 um process.
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27 100 mme] A& 71% AHE MOSFETS] 49
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1.75kW=2 &8t dA<43te] 150 A F7A2] Cog DC
power 1 kW& ZZ3l9th, Zolo] ¢4¥ Co 150 A/Ti
100 A 722 F59A 82 700°C-20 sec, 850°C-20 sec
2 294 EA-gstd CoSi,g FAAZTH
S E CoSi, Bt FUYEE WAY & B3
Hzog ety sk ARIAIE ] (four-point probe)
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Fig. 1. The Rs and Rs uniformity of CoSi, formed by Co
150 A/Ti 100 A on (a) n* junction and (b) p* junction.
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Fig. 2(a), (b)°ll Z} CoSiyn*, CoSiy/p'E FHOZHE

2 Z27LF 600sec T oA o|nje As, B &
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Fig. 2. The SIMS profile for CoSi, formed by Co 150 A/Ti
100 A on (a) n* junction and (b) p* junction.
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Fig. 2(b)ell= Bell sl == o] F7I8IHA A7
£ W3S Holx UL, Fig. 2a)¢ HEstd CoTiSy
CoSi, AI™ 7FA19] sputter time®] Ao n* HE oA &
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CoTiSi®} CoSi, ZollA42] B £X2 HE Agijol= F
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THE F7S =929 wg} CoSi, ¥EHe EHAA
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Fig. 3. The surface morphology of CoSi, formed by Co 150 A
/Ti 100 A on (a) n* junction and (b) p* junction.
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Fig. 42| (@)% (b)°l CoSiyn* H¥3 CoSirp" HE <
FAGH S ERAAER AR BHF oju)xE Yeh
pel=g

Fig. 4(a)2] CoSiy/n* A (dose : 3X 10" ions/cm?)<]
A HAd 570 A A9 CoSi, & AR, 2 ¢
o] H 286 Ao} ¥|wA @A FAHL CoTiSi T
S 7 JUATE Beld A 300 A Zole] Ael=
(spike)E FA3I= AAH, o]Ro] 4 A3t L
2= Rl 99 o] o]4e2 HE FHHAFY F8
A9 L Ao 3 B F9 Ude] E sheAol
3}9}3}'.13’14)

Fig. 4(b)2] 3% 10%ions/em’ £$-22] CoSiyp* HE<]
AolE Ha 514 A A CoSiyZt AU, L ¢
o 391 A9] CoTiSi7t BA=HUTH CoTiSi A< n" B
o o F7¢ E4o] e, o]AL k] SIMS ¥
Ao CoTiSi ZNMe] ANHSZ 71 sputter timed
A x5kt B3 CoTiSi®t CoSi, AlHo] uf$ 72 o]x
CoTiSis A¥H oz AASH CoSi,d] HEAT ] #AA
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Fig. 4. The cross sectional TEM image of CoSi, formed by Co
150 A/Ti 100 A on (a) n* junction and (b) p* junction.
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