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Abstract

We compare the influence of the dilution of silane and disilane in nitrogen during laser photodissociation to produce silicon at 193 nm, at
room temperature in a static reaction chamber. The experimental results show that the conversion of the reactant gas and its deposition yield
can be controlled by varying adequately the extent of dilution. So, two total pressure regions have been observed, independent of the dilution:
below 40–50 Torr, the variations of stable species concentration are very important but above these values the variation in the dilution
rate has practically no effects on their concentrations. In the first region, during the silane photodissociation at the initial reactant pressure
below 5 Torr, the conversion of silane increases with increasing dilution, and at higher initial reactant pressure the conversion of silane
tends to rise only a little. In contrast, at any initial reactant pressure, the conversion of disilane during its photodecomposition decreases
with increasing dilution. In the second region, the concentration of each stable gaseous species tends to reach a pressure stationary-state.
For both the silane and disilane photodissociation, the deposition yield of silicon increases with decreasing the initial reactant gas pressure
and it reaches a pressure stationary-state above 50% dilution; but in all the cases, it is greater in disilane photolysis than that of silane.
A simple kinetic model is proposed for which the computed results predict the time-evolution of gas composition and amount of silicon
deposited. © 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Over the past few years, there has been an increasing
interest in photo-assisted chemical vapour deposition (photo-
CVD) techniques for the production of thin insulating films
such as SiO2, SiN, Si3N4 or amorphous semiconductors
films such as a-Si:H, a-Ge:H, a-SiC:H, [1–7].

These materials are deposited from the photodissociation
of the reactant gas generally SiH4 or Si2H6 mixed with buffer
gases such as a rare gas (Ar, He), hydrogen (H2) or nitrogen
(N2) [6,8–13].

Dilution is required for both economical and safety rea-
sons since the presence of an inert gas at high enough
concentration eliminates the explosive character of some
mixtures or reactions like silanes+ O2 or silanes+ NO,
and generally it modifies the conversion of the reactant gas
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[8–10,14–17]. N2 is an inert gas which does not interfere
as a reactant or product in the photodecomposition reaction
scheme contrary to the buffer gas H2 [12,18,19].

Many studies have been reported on the photodissociation
of silane (SiH4) and disilane (Si2H6) at various wavelengths
[20–32]. At the wavelength of 193 nm (hν = 6.4 eV), SiH4
molecules cannot be decomposed by a single-photon exci-
tation process, because absorption of SiH4 starts only below
160 nm (over 7.8 eV) unlike 200 nm (over 6.2 eV) for Si2H6.
Ten years ago, we [20,22] measured a silane bi-photonic
absorption cross-section of 6× 10−44 cm4 s and disilane
single-photon cross-section of 2×10−18 cm2 added by small
bi-photonic absorption contribution with a cross-section of
7.8 × 10−43 cm4 s.

Among the energetically feasible reactions, the main ini-
tiation reactions during the photolysis of SiH4 and Si2H6
reactants are [20–27], first for SiH4

SiH4 + 2hν → SiH3 + H,

�H = 376 kJ/mol (3.9 eV/molecule) (R1)
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SiH4 + 2hν → SiH2 + 2H,

�H = 865 kJ/mol (7.1 eV/molecule) (R2)

then for Si2H6

Si2H6 + 1 and/or 2hν → Si2H5 + H,

�H = 359 kJ/mol (3.14 eV/molecule) (R3)

Si2H6 + 1 and/or 2hν → Si2H4 + 2H,

�H = 594 kJ/mol (5.20 eV/molecule) (R4)

Si2H6 + 1 and/or 2hν → SiH3 + SiH3,

�H = 318 kJ/mol (3.29 eV/molecule) (R5)

Si2H6 + 1 and/or 2hν → SiH3 + SiH2 + H,

�H = 619 kJ/mol (6.42 eV/molecule) (R6)

with �H being the reaction enthalpy.
Now, relatively little is known about the influence of ni-

trogen dilution on ArF laser photo-assisted CVD at 193 nm.
It was therefore of interest to study the gas phase composi-
tion of stable species and the deposition yield of silicon as
a function of dilution in N2 and compare the behaviour of
mixtures SiH4 or Si2H6 added to such buffer gas.

2. Experimental

Silane or disilane, sealed in a suprasil quartz cylindrical
reaction chamber (Ø= 3 cm,L = 10 cm) at pressures rang-
ing between 5 and 20 Torr, is diluted in N2 in percentage
([N2]/([N2] + [SiH4]) or [N2]/([N2] + [Si2H6])) varying
from 0 to 90 before being irradiated under normal incidence
with a Lambda Physik (EMG 201 MSC) ArF excimer laser
providing a resonance line at 193 nm, pulses of 20 ns dura-
tion. The reactor is continuously moved around and along
its axis in order to irradiate a clean and silicon free area, so
that the incident intensity should remain constant (Fig. 1).

The volume of the irradiated channel(0.25 cm2×3 cm) is
small enough with regard to the reactor volume (∼71 cm3)
to consider that the stable species like SiH4 or Si2H6, created

Fig. 1. Schematic diagram of the experimental set-up for the photolysis.

during the laser pulse diffuse out of the channel and do not
re-cross the photon beam.

The final pressures of stable species (mainly SiH4,
Si2H6, H2) have been determined after (125 mJ/cm2 pulse,
10 Hz) using a condensation technique previously described
[21,25,28]. In our experiments, Si3H8 or higher silanes did
not appear at sufficiently high pressures to be revealed by
the condensation technique, the precision of which has been
estimated to be in the order of 10%. This should not be
surprising because Si3H8 often represents less than 5% of
gas phase composition [13,16,28,30]. All the reactions in-
volving heavier silanes are therefore neglected in this study.

For all the following experiments, we have measured the
final composition of the gas phase by varying both initial
pressure of (di)silane and nitrogen dilution rate, after 1800
irradiation pulses (or 3 min) for silane source gas and 600
irradiation pulses for disilane source gas because in this latter
case a red-brown deposit along the reactor appears more
quickly and attenuates the incident light intensity.

3. Results and discussion

3.1. Effect of nitrogen dilution on gas composition

After the UV excitation of the reactant gas (SiH4 or
Si2H6), the gas phase is composed mainly of radical species
(H, SiH2, SiH3, Si2H4, Si2H5), stable gaseous species
(H2, SiH4, Si2H6), and there is a solid phase of silicon
in amorphous, clusters or powder form. The fraction of
silicon atoms (Si) which are in a solid form is calculated
by material-balance from the measured pressures of stable
gaseous species.

Material-balance during the photodissociation of SiH4:

n(SiH4)
0 = n(SiH4) + 2n(Si2H6) + n(Si) (1)

Material-balance during the photodissociation of Si2H6:

2n(Si2H6)
0 = n(SiH4) + 2n(Si2H6) + n(Si) (2)

wheren is the number of moles of the considered species,
(SiH4)0 and (Si2H6)0 are related to the initial concentration
of SiH4 and Si2H6, respectively.
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Fig. 2. Partial pressure of stable species formed during the photo-CVD, versus nitrogen pressure and total pressure: the amount of solid silicon has been
deduced by mass-balance from SiH4 and Si2H6 graphs (A)(SiH4)

0 = 5 Torr and (B)(Si2H6)
0 = 5 Torr.

This quantity of silicon atoms is then converted to
its equivalent-Torr, supposing that they exist in the gas
phase: for the used cell of 71 cm3, 1 equiv. Torr corre-
sponds to(3.28 × 1016 × 71 × 28)/N ≈ 1.1 × 10−4 g
of silicon, where N is the Avogadro’s number, 28 the
atomic mass of silicon and 3.28 × 1016 the number of
gaseous atoms or molecules per cubic centimetre at 1 Torr
pressure.

We report only the main reactions necessary for the
understanding of the role of the dilution and their kinetic
constants at room temperature.

Fig. 2A and B, relative to 5 Torr of initial silane and
disilane pressure, respectively, shows the final pressures of
SiH4, Si2H6 and H2 and the evolution of the amount of solid
silicon (Si) formed.

In Fig. 2A, we note that the partial pressure of the reactant
SiH4 decreases drastically with increasing the total pressure
and dilution, whereas those of the gaseous products H2 and
Si2H6 increase. This can be explained by secondary reac-
tions which lead to the subsequent consumption of SiH4 and
the formation of Si2H6 via activation reactions (R7) and (R8)
followed by the deactivation or thermalization reactions (R9)
and (R10):

SiH2 + SiH4 → Si2H∗
6,

k7 = 9.4 × 10−13 cm3 molecule−1 s−1 (R7)

SiH3 + SiH3 → Si2H∗∗
6 ,

k8 = 3 × 10−10 cm3 molecule−1 s−1 (R8)

Si2H∗
6 + M → Si2H6 + M,

k9 = 1.7 × 10−11 cm3 molecule−1 s−1 (R9)

Si2H∗∗
6 + M → Si2H6 + M,

�H = −305 kJ/mol, k10 is unknown (R10)

The excited species Si2H∗
6 and Si2H∗∗

6 resulting from silene
(SiH2) insertion into silane (reaction (R7)) and silyl (SiH3)
radical recombination (reaction (R8)) present an excess
energy of 205 kJ/mol (2.1 eV) and 305 kJ/mol (3.2 eV), re-
spectively [23,24]; they are stabilized by transfer of energy
when colliding a buffer gas molecule M (reactions (R9) and
(R10)). The increase of H2 gas could be interpreted by the
following reaction which also contributes to the depletion
of the reactant gas SiH4:

H + SiH4 → SiH3 + H2,

k11 = 4.3 × 10−13 cm3 molecule−1 s−1 (R11)

However, at 0% dilution (i.e. pure SiH4), the Si2H6 pro-
duced is negligible, so in this condition, the thermalization
reactions (R9) and (R10), which first led to the formation of
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Si2H6, practically do not occur in our experimental condi-
tions, the same goes for all the reactions which necessitate
disilicon species (Si2Hn) as reactant.

Since the evolution of the gaseous species is not contin-
uous, it would be delayed by some reactions such as

H + Si2H6 → SiH3 + SiH4,

k12 = 1.1 × 10−12 cm3 molecule−1 s−1 (R12)

SiH2 + H2 → SiH4,

k13 = 1 × 10−13 cm3 molecule−1 s−1 (R13)

SiH3 + SiH3 → SiH2 + SiH4,

k14 = 1.5 × 10−10 cm3 molecule−1 s−1 (R14)

Reaction (R14), despite its high rate constant, would have a
small contribution as seen by the relative primary quantity
of SiH3 radicals produced during the silane photolysis (for
example, the primary quantum yields areφ(SiH2) = 0.83
andφ(SiH3) = 0.17 at the wavelength of 147 nm) [23].

Moreover, the reactions (R8) and (R14) of silyl recombi-
nation should be in competition as seen the similar value of
their rate constants but, in reality (R14) occurs consecutively
the appearance of Si2H∗∗

6 by the process [13,23]:

(R15)

So, when dilution is increasing the thermalization reaction
(R10) would be favoured.

In contrast to the reactant SiH4 photodecomposition, we
can see at Fig. 2B that the pressure of the reactant gas Si2H6
increases (i.e. its conversion decreases) and those of the
gaseous products H2 and SiH4 decrease with increasing the
dilution; in this case, at 0% dilution (i.e. undiluted disilane),
the concentration of each product is more than that of the
reactant Si2H6. This is due to its fast rate of decomposition
[31]. The early production of SiH4 is likely due to the re-
actions ((R12)–(R14)) as seen the large primary production
of SiH3, SiH2 and H radicals (for exampleφ(R6) = 0.61
at 147 nm) [24] which will favour these radicals reactions
((R12)–(R14)) and the following reaction (R16) which also
leads to H2 formation:

H + Si2H6 → Si2H5 + H2,

k16 = 2.1 × 10−12 cm3 molecule−1 s−1 (R16)

Therefore, at 0% dilution in absence of buffer gas,
the excited disilane undergoes decomposition through the
following reactions

Si2H∗
6 → SiH3SiH + H2, �H = −15 kJ/mol (R17)

Si2H∗∗
6 → SiH2 + SiH4, �H = −66 kJ/mol (R18)

Si2H∗∗
6 → SiH3SiH + H2, �H = −115 kJ/mol (R19)

The thermalization reaction (R9) becomes more and more
important for increasing nitrogen concentration in accord
with Austin et al. [18,19] report ask9[M] 	 k17; so, the
reactions (R10) and (R18) are less efficient than the reaction
(R19) becausek19 	 k18 + k10[M]. Nevertheless, the prob-
ability of thermalization reaction (R10) increases with pres-
sure to the detriment of reaction (R18) as seen previously.
Thus, reaction (R19) is certainly the most likely path in the
dissociation of excited disilane Si2H∗∗

6 .
In the two cases of silane and disilane photodecompo-

sition, the amount of Si formed decreases with increasing
the dilution and its value is the greatest at 0% dilution. For
any dilution, the amount of Si formed is greater when using
Si2H6 as the reactant.

Similarly, we compare Fig. 3A with Fig. 3B in the case of
the initial reactant gas pressure of 12 Torr. We can observe
in Fig. 3A that the evolution of the species is less drastic
than that of graphs in Fig. 2A which is related to the initial
silane pressure of 5 Torr; moreover, in these two later figures,
the trends of the gaseous species vary in the opposite way.
However, this is not evident for the product Si2H6 since
total pressure is limited to 40 Torr in Fig. 2A, but in both
the cases, the fraction of disilane produced at 0% dilution
is negligible. In Fig. 3A, SiH4 rises slightly and the product
Si2H6 reaches a maximum (less than 5% of gas composition)
near total pressure of 40–50 Torr corresponding to about
60–70% dilution before decreasing. We note that the fraction
of products (H2, Si2H6, solid Si) decrease with increasing
the initial silane pressure; this is the consequence of the
augmentation of SiH4 pressure which could be explained by
the relative importance of reactions such as (R13) and (R18)
which favour the reformation of SiH4 molecules.

In the case of disilane photolysis, when looking at Fig. 3B,
all partial pressures evolve in a similar way like Fig. 2B
relative to the initial disilane pressure of 5 Torr: the reactant
Si2H6 pressure first increases and those of the product SiH4
decreases; the same behaviour is observed in Fig. 4B in the
case of Si2H6 initial pressure of 20 Torr while in Fig. 4A
under the identical conditions of dilution for SiH4 reactant,
all curves exhibit practically a plateau and Si2H6 generated
remains very low. In this latter case, the decrease of radicals
will reduce the formation of stable species.

In all the initial reactant pressure of disilane photodecom-
position not taking into account the error level of condensa-
tion technique, the early and abrupt rising before decreasing
of silane as a function of dilution is likely to be due to the
rapid radical recombination reaction (R20) (just after their
creation):

SiH3 + H → SiH4,

k20 = 5 × 10−10 cm3 molecule−1 s−1 (R20)

and the early rise in the disilane concentration should be due
to the reaction (R21) which reforms Si2H6 molecules:

Si2H5 + H → Si2H6, supposingk21 ≈ k20 (R21)
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Fig. 3. Partial pressure of stable species formed during the photo-CVD, as a function of nitrogen pressure and total pressure: (A)(SiH4)
0 = 12 Torr;

(B) (Si2H6)
0 = 12 Torr.

In the case of Si2H6 photolysis (Figs. 2–4B), we note that
the concentration of H2 produced is more than that of SiH4
produced below total pressure of 40–50 Torr, after which
they reach approximately a stationary and equivalent value.

We can note that (Si2Hn) radicals are significant only in
the primary steps of Si2H6 photolysis; the production of
Si2H6 molecules depends on the generation of radicals SiH2
and SiH3 which lead, respectively, to the formation of ex-
cited Si2H∗

6 (reaction (R7)) and Si2H∗∗
6 (reaction (R8)) which

rather decompose at lower pressure (reactions (R17)–(R19))

Fig. 4. Partial pressure of stable species formed during the photo-CVD, as a function of nitrogen pressure and total pressure: (A)(SiH4)
0 = 20 Torr;

(B) (Si2H6)
0 = 20 Torr.

because only the total pressure in the cell has an effect on
the mean free pathl of the molecules which simply can be
defined by

l = kBT

(
√

2Pπσ 2)
(3)

wherekB is the Boltzmann constant,T the absolute temper-
ature into the cell,P the total gas pressure,σ 2 the quenching
cross-section. The radicals just created by the photon absorp-
tion of the reactant gas will cover a shorter distance at high
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total pressure because of the rising of collisions between the
gaseous species; hence, their probability to recombine and
form the initial molecule will become important.

In all the figures, a pressure steady-state is reached above
40–50 Torr of total pressure, independent of the extent of
dilution. Herein, we can conclude that thermalization is the
major mechanism to form or reform disilane during the SiH4
photolysis and radical recombination is the major mecha-
nism to form or reform silane during the Si2H6 photolysis.

In all the cases, the amount of solid silicon (Si) exhibits
approximately the same evolution and the undiluted reactant
gas leads to greater silicon formation.

We observe two total pressure regions: below 40–50 Torr,
the variations of the curves are important, but above these
values, the concentration of the reactant and all the products
has the tendency to stay constant. However, the constant
decrease in H2 concentration, even at high total pressure,
particularly in the Si2H6 photolysis, is probably due to
the continuous adsorption of hydrogen atoms followed by
their incorporation into solid silicon since, for example,
the equivalent-pressure of Si formed at 20 Torr of Si2H6
initial reactant pressure is 8 Torr against 1 Torr in that of
SiH4.

As a consequence, at high total pressure, the dilution has
no more effects on the kinetics: the molecular density is high
enough to induce a saturation on the phenomena related to
the pressure of an inert gas. The silicon which is in the solid
phase follows an equivalent behaviour and tends to saturate
at high pressure. So, a true pressure equilibrium-state is only
reached in the high total pressure limits, above 50 Torr.

3.2. Influence of nitrogen dilution on deposition yield

In the photo-CVD techniques, the control of the thickness
in other words the amount of silicon deposited is the final
aim. From the material-balance relations (1) and (2), we
deduce the expression of deposition yieldηd which best
express the efficiency of the gaseous reactant conversion

Fig. 5. Deposition yield of silicon as a function of N2 dilution percentage, at different initial reactant pressures for: (A) SiH4; (B) Si2H6.

into solid phase silicon. First, during the photodissociation
of SiH4

ηd = n(Si)

n(SiH4)0
= 1 − [n(SiH4) + 2n(Si2H6)]

n(SiH4)0
(4)

secondly, during the photodissociation of Si2H6

ηd = n(Si)

2n(Si2H6)0
= 1 − [n(SiH4) + 2n(Si2H6)]

2n(Si2H6)0
(5)

The diffusion of free silicon hydride radicals towards the
wall leads to a surface reaction followed by film-deposition
in a hydrogenated amorphous (or powder) silicon SiHx form
wherex is a stoichiometric coefficient [19,23–25,29]:

SiH3 + wall → SiHx(s) + 1
2(3 − x)H2 (R22)

SiH2 + wall → SiHx(s) + 1
2(2 − x)H2 (R23)

SiH3SiH2 + wall → Si2Hx(s) + 1
2(5 − x)H2 (R24)

SiH3SiH + wall → Si2Hx(s) + 1
2(4 − x)H2 (R25)

knowing that the reaction (R24) and (R25) could be more
significant only during the Si2H6 photolysis.

Fig. 5A and B shows the dependence of the deposition
yield of silicon from silane and disilane on both nitrogen
dilution and the initial reactant pressure.

These curves are in accordance with the previous explana-
tions: the deposition yield increases with decreasing silane
or disilane initial pressure but in all the cases it remains
practically constant above 50% dilution. In all cases the de-
position yield of silicon in Si2H6 photolysis is greater than
that of SiH4, remembering moreover that in this latter ex-
periment, 1200 laser pulses are used in the Si2H6 photolysis
against 1800 in that of SiH4.

However, regarding the amount of Si formed when using
the same reactant gas, we have verified, for example, in pure
Si2H6 photolysis that a yield of 47% at 2 Torr corresponds
to only 0.9 equiv. Torr, while 6% at 80 Torr correspond to a
value of 4.8 equiv. Torr.
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Fig. 6. Deposition yield of silicon versus irradiation time (in number of laser pulses) of reactant gas, at different initial pressure for pure: (A) SiH4; (B)
Si2H6.

We show in Fig. 6A and B the effect of both the initial
pressure of undiluted reactant gas (pure SiH4 or pure Si2H6)
and the irradiation time (in number of laser pulses) on the
deposition yield. Looking at the two figures, the deposition
yield increases with increasing the irradiation time but for
lower initial reactant pressure (5 Torr and below) this value
quickly reaches a time steady-state from about 5000 pulses
(∼8 min), though this is not so pronounced at higher pres-
sures which need a longer time, particularly in the Si2H6
photolysis.

This behaviour observed in the condition of pure reac-
tant gas can be explained by an equilibrium gas phase–solid
phase, if we assume that no decrease in transparency of the
tube wall appear under our experimental conditions; the true
irradiation time-equilibrium-state is only reached in the low
initial pressure limits contrary to that observed during inco-
herent lamps photo-CVD [15,21,23–25,28].

Finally, the deposition yield, in other words, the deposi-
tion rate is larger in the Si2H6 photodissociation than that
of SiH4 for all initial reactants pressure and all laser pulses;
it is known that Si2H6 is less stable than SiH4, so it decom-
poses naturally more quickly than SiH4 [27,31].

3.3. Simulation of the reaction model

For a better understanding of the experimental results, the
kinetic scheme model describing the main photochemical
processes has been computed in the case of silane for which
all the rate constants of the elementary reactions are known.
Under the conditions of pure reactant gas at relatively lower
pressure (5 and 12 Torr), the radical recombination reactions
are reduced and no effect of thermalization reactions exist.

Complying with the above explanations, the kinetic mech-
anism has been simplified and similar to that we have pre-
viously proposed in the mercury-sensitized photo-CVD of
SiH4 [21,25].

The system of non-linear differential equations, deduced
from the following reactions and assuming that hydrogena-
tion rate of deposited silicon is negligible(x = 0), has been
resolved as a function of irradiation time in number of laser
pulses:

SiH4 + 2hν
193 nm→ SiH3 + H, ∗φ = 0.17 (R1)

SiH4 + 2hν
193 nm→ SiH2 + 2H, φ = 0.83 (R2)

H + SiH4 → SiH3 + H2,

k11 = 4.3 × 10−13 cm3 molecule−1 s−1 (R11)

SiH3 + SiH3 → SiH2 + SiH4,

k14 = 1.5 × 10−10 cm3 molecule−1 s−1 (R14)

SiH2 + SiH4 → Si2H∗
6,

k7 = 9.4 × 10−13 cm3 molecule−1 s−1 (R7)

H + Si2H6 → SiH3 + SiH4,

k12 = 1.1 × 10−12 cm3 molecule−1 s−1 (R12)

SiH2 + H2 → SiH4,

k13 = 1 × 10−13 cm3 molecule−1 s−1 (R13)

SiH3 + wall → Si(s) + 3
2H2, k22 = 1.5 × 103 s−1 (R22)

SiH2 + wall → Si(s) + H2, k22 = 7.5 × 103 s−1 (R23)

∗ refers to arbitraryφ values corresponding to 147 nm
wavelength [23,24].

Fig. 7A and B, relative to the initial silane pressures
of 5 and 12 Torr, respectively, shows the evolution of the
computed partial pressures of the stable gaseous species



268 B. Aka, E. Boch / Journal of Photochemistry and Photobiology A: Chemistry 150 (2002) 261–269

Fig. 7. Computed gas phase composition and amount of silicon deposited as a function of the irradiation time in the case of pure SiH4: (A) (SiH4)
0 = 5 Torr;

(B) (SiH4)
0 = 12 Torr. The experimental values at 1600 laser pulses are also shown: (� ) SiH4, (�) Si2H6, (�) H2, (�) a-Si.

(SiH4, Si2H6, H2) and the equivalent-Torr of silicon
deposited (a-Si); moreover also shown on the curves are
the experimental values of these various species obtained
at 1600 laser pulses. Taking into account the error level of
condensation technique, up to 10–15% in lower pressure re-
gion below 5 Torr, we can assert that these calculated curves
are in good accordance with the experimental observations.

4. Conclusion

The experiments show that the gas composition and the
deposition yield of the reactant depend on nitrogen dilution
during silane and disilane laser photo-CVD at 193 nm.

During the silane photodissociation at the initial reactant
pressure below 5 Torr, the concentration of silane decreases
(i.e. its conversion increases) with increasing dilution, and
at higher initial reactant pressure the conversion of silane
and the concentration of the other stable species tend to stay
constant with increasing dilution. In contrast, at any initial
reactant pressure, the conversion of disilane during its pho-
todecomposition decreases with increasing dilution tending
to reach a concentration stationary-state at large dilution.

We have observed two total pressure regions, independent
of the dilution: below 40–50 Torr, the variations of stable
species concentrations are very important but above these
values they have the tendency to stay constant.

In the two cases of silane and disilane photodissociation,
the amount of solid silicon formed is greater when using
undiluted reactant gas. In addition, in all the cases it is greater
with disilane as the reactant rather than of silane.

The deposition yield of silicon increases when de-
creasing the initial reactant gas pressure and a pressure
stationary-state was observed from about 50% dilution and
an irradiation time stationary-state from about 5000 pulses.

We note that radical recombination is the major mech-
anism to form silane and thermalization is the major
mechanism to form disilane.

The chemical kinetic reactions, studied in a sealed reactor
are also available under gas flow conditions and dilution will
induce the same overall behaviour because above 50% dilu-
tion, the deposition yield will not be affected by small vari-
ations in total pressure. This makes easier the use of buffer
gases for different technical reasons (e.g. window blowing
to prevent opacification) during the photo-CVD deposition
technique.

A reaction model applied to limited conditions is proposed
for which computed results are shown to be in agreement
with the experimental measurements.
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