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Abstract — We have analyzed the pyrolysis products of SiH, and Si;H¢ at pressures between 1 and 3
Torr under isothermal conditions, and proposed a reaction mechanism of the pyrolysis based on the
results. Quadrupole mass spectrometer was used as an analysis instrument, and the pyrolysis was per-
formed at the temperatures between 350T and 475°C for SiH., and between 275C and 375C for Si,;H,.
The rates of SiH, decomposition followed the first-order equation and the rate constant was smaller than
one reported for atmospheric pressure. Si,H, decomposed relatively easily at lower temperature and pro-
duced SiH as an intermediate. The proposed reaction mechanism indicated that SiH, decomposed
without production of polymer, but Si;H, produced polymers that were initiated the intermediates of
Si.Hs pyrolysis, i.e., SiH, and SiH..
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Table 1. Mass spectroscopic peaks of Si-containing
species

Species  Location* (Relative Intensify)** Re(fr.n/[;;ak

SiH, 28(0.94), 29(1), 30(2.86), 29
31(2.14), 32(0.2)

Si,H,  30(0.22), 31(0.30), 58(0.71), 59 60

(0.30), 60(1), 61(0.39), 62(0.46)

*Unit : m/e, **Defined as peak intensity/reference peak
intensity.
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Fig. 2. Temperature programmed decomposition (TPD)
of SiH, (P=1~3 Tor, temperature increasing rate : 107/
min). (a) SiH, : H;=4 : 30, (b) SiH, : H,==2 : 30.
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Fig. 3. Changes in mole fractions of SiH, during isoth-
ermal decomposition (P=1~3 Torr, linear scale). m :
475C, & 1 450TC, @ :425C, O 1410, o 1375 C,
A : 350C.
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Fig. 4. Changes in mole fractions of SiH, during isoth-
ermal decomposition (P=1~3 Torr, semi-log scale). ® :
475, & 1 450C, @ 1 425C, O :1410C, 0 1375 T,
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Fig. 5. Temperature programmed decomposition (TPD)
of Si;H, (P=1~3 Torr, Increasing rate of temperature :

10°C/min). (a) Si;H,, (b) SiHL.
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Sl Sl e £ A5kt 148 5 g 2
E W91/} 350T ol 4ol ng o] && ol ur A4
AR Sa ugteh AN e Ak ey
350001 A ko] H17F 2 o] 39l AL ofe] 2e] A3
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X AY ARt 2A Grhed 7] s
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s 13 Hsg g
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£ AEAE BHEE 8] Bk 7|9 oA viz
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(2) SiHe= 300~400C HEo] Bl e LK o)A
=z Bafshy, #nte ajste] delE utuhs qhey)
EP= SiH& AAstT A€ SiH7 oAl niats}
RE-& A A AN A Ae)Eg whEch
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