Measurement of nitrogen atom flux and growth of -Si;Ny
on Si(111) by rf-discharge (I1I)
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During rf discharge adsorbed (ADS) N atoms, which were in a state of local equilibrium, were able to be measured by a
self-ionization of ADS atoms on a negatively biased electrode. The ADS flux was measured by a parallel plates electrode or parallel
mesh electrode (atom probe), which were biased negatively by the self ionization of N atoms. The atom flux current /4 is give by the
following equation, Ia= -y SFNEAVa+1y, where 7 is the self ionization coefficient [A/sz], S [mz] is the surface area of
the atom electrode, and Va [V] (Va =- Ex + Vg=- Ea - Eg<0) is the atom potential, which is negatively biased for the
self ionization, E5 [V] is potential difference between two plate electrodes, and Eg [V] is a bias potential to increase the
absolute value of the atom potential.
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Fig. 1. Schematic drawing of a Langmuir-like probe
using a grid electrode of flux monitor installed on a
V80H. The probe is biased negatively and eliminates
charged particles using an eliminator.
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Fig. 2. Schematic self-ionization model for active
nitrogen atoms from negatively biased electrode Va, the
atom potential. The atom flux current /, is dependent on
the surface area and V5. The current does not correspond
to the atom flux current if ¥, > 0, because self-ionization
does not occur on the electrode surface.
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Fig. 3 Schematic drawing of a Langmuir-like probe using
a plate electrode or a grid electrode of a flux monitor
installed in a V8OH. The probe is biased negatively and
charged particles are eliminated using an eliminator.
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Fig. 6  An electric circuit of atom current for ADS
nitrogen atoms in a parallel electrode. The current
between the two parallel plates with applied voltage V, -
Vg =-108 V corresponds to a self-ionization current from
adsorbed nitrogen atoms.
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Fig. 7 Schematic drawing of an electrical circuit using two
parallel plate electrodes measuring ADS nitrogen flux. The
current between the two parallel plates with applied
voltage V4 - Vg = - E5 corresponds to a self-ionization
current from adsorbed nitrogen atoms.

Fig. 8 Photographs of PEEs, of which area of 60 x
110 mm?2 and distances of two electrodes are 20
mm for Fig. 1(a) and 6 mm for Fig. 1(b).
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