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(A Study on the Self-Aligned Cobalt Silicidation and the Formation of

a Shallow Junction by Concurrent Junction Process)
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(Seok Woon Lee, Kyeong Tk Min, and Seung Ki Joo)
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Abstract

Concurrent Junction process (simultaneous formation of a silicide and a junction on the
implanted substrate) by Rapid Thermal Annealig has been investigated. Electrical and material
properties of CoSi, films were analyzed with Alpha Step, 4-point probe, X-ray diffraction(XRD)
and Scanning Electron Microscope(SEM). And CoSi, junctions were examined with Spreading
Resistance Probe in order to see the redistribution of electrically activated dopants and determined
the junction depth. Two step annealing process, which was 800°C for 30sec and 1000°C for 30sec
in N, ambient was employed to form CoSi; and shallow junctions. Resistivity of CoSi; was turned
out to be 11-15uM cm and shallow junctions less than 0.14m were successfully formed by the
process. It was found that the dopant concentration at CoSi,/Si interface increased as decreasing
the thickness of Co films in case of pt/n and n+/p junctions while the junction depth decreased as
increasing CoSi, thickness in case of p+/njunctior1.
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Table 1. Two approaches for shallow silicided
junctions,
(a) conventional junction,
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Table 2. Reactivity of 35nm film on single Si and
SiO; at three different annealing
temperatures,

Property Formation of | Reaction with | Possibility
RTA of CoSi, Si0, of bridging
800C 30sec Yes NO No
900TC 30sec Yes Yes Yes
1000C 30sec Yes Yes No Yes
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Fig. 5. SEM micrograph showing the surface of
CoSi, formed on
(a) 100keV, 1X10%cm™2, As*,
(b) 40keV, 3x10"cm™? BF,* after RTA of
800, 30sec and 1000T, 30sec.
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Table 3. Procedure steps for cobalt silicide

formation and typical sheet resistance
and resistivity values measured at
various steps.

Sheet Resistance (ohm/sq)
Resistivity[ 2 ohm. em]
Prodecure
Step 1 2
Substrate n-type p-type
Implantation *a *b
Deposit Co (11.9) (13. 0)
(36] [39]
* 1 st RTA (1.56) (1.62)
[16] (17]
*@ Ftch *f *f
(1.41) (1.51)
** ond RTA [14.8] [16.2]
*a:BF,", 3E15 cm ?, 40keV

b:As*, 1E16em™, 100keV

¢:8007C, 30sec, N, ambient

d:FEtching solution=[ 3HCL:I H,0,], 70, 30sec
e:1,000C, 30sec, N, ambient

f:No change in sheet resistance
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