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Abstract — The solid state reaction of Mo/Si multilayer thin films produced by RF magnetron sput-
rering technique was examined using differential scanning calorimetry (DSC) and x-ray diffraction,
and explained in view of two concepts, effective driving force and effective heat of formation. In
constant scanning rate DSC. there were two exothermic peaks which corresponded to the formation
of h-MoSi, and t-MoSi, respectively. The activation energy for the formation of A-MoSi, was
1.5¢eV, and that of t-MoSi, was 7.8 eV. Nucleation was the rate controlling mechanism for each
of the silicide formation. Amorphous phase was not formed, which was consistent with the prediction
by the concept of effective driving force. A-MoSi,, the first crystalline phase, was considered to
have lower interfacial free energy than {-MoSiy, and by increasing temperature it was transformed
into more stable f-MoSi,.
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Fig. 1. DSC traces for Mo/Si multilayer thin films heated at (a) 20, (b) 10, (¢) 5 and (d) 2.5°C/min.
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Fig. 2. XRD patterns for Mo/Si multilayer thin films
(a) as-deposited, (b) heated to 630°C.
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o} #& H%E 0.1eV/atom o]3}eo|™, MoSi,®] 3%
o= 2F 0.025eV/atomeo] =}

E(C40)— E(C11,)= 0.025 eV/atom

91e) zk& 1#]8 ) hexagonal C40-S tetragonal
Cltell »isl o] Az} o 2 Fdddietan
% 7 olok webd #HaxR AR h-MoSi o)
2 3} o] kA3 -MoSis Ao EH A9 o
vzl AlE o] s Aelebal A zEIch
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30°Cel| 4] 700°C7}A] DSC

SE=X-X

T8evelslon, ol%el e Aol T
9 isothermal DSC ¥ % 23 F9skelch Mo
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ETEY Mg o] 43 e olx[3te) B Ao
e 2z AN h-MoSi,2 #EE o, %7}
Z7hstell whel h-MoSi,7b -MoSi, 2 HEpsisich
Bulk #H-f-ollu %] 7} 713 2 (-MoSi, Bt} h-MoSi, 7}
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