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Measurement of CF x (x-1~3) Radical Densities in a DC CF 4 Plasma by
Threshold Ionization Mass Spectrometry

Hiroyuki FUJIOKA ', Masahiko MURAKAMI ?, Keita HORIKOSHI ',
Souichi MASHINO ', Miki GOTO * and Toshihiko ARAI *

Abstract

Neutral CF x (x-1~3) radicals in a DC CF 4 discharge plasma have been detected with a quadrupole
mass spectrometer utilizing the threshold ionization technique. The absolute densities of CF x x-1~3>
radicals were measured at a CF « pressure of 0.4Torr, discharge current of 20mA and CF . flow rate
of 10sccm. The absolute densities were found to be 2.6 X 10 '* cm ~* for CF s radical, 1.5 X 10 '*
cm ~® for CF » radical and 1.3 X 10 '* cm ~° for CF radical, respectively. The radical density ratio
was estimated to be CFs: CF:: CF =~ 2:1:1.
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Fig.1. Schematic diagram of experimental arrangements.
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Fig.2. Quadrupole mass spectrometer output current for
CF 3" (m/e=69) as a function of electron beam
energy, with the discharge on (opened circles) and
the discharge off (closed circles). The vertical axis
was a semilogarithmic scale.
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Fig.3. Measured electron beam energy dependence of CF 3 *
signal, (a) the discharge off, (b) diacharge on. The
vertical axis was a liner scale and was expanded by
10* for CF 3= CF 5",
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Fig.4. Ionization cross section as a function of electron ener-
gy, (a) the formation of CF 3* via CF 4+— CF 3", (b)
the formation of CF 3™ via CF 53— CF 2" .
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Fig.5. Quadrupole mass spectrometer output current for
CF 2" (m/e=50) as a function of electron beam
energy, with the discharge on (opened circles) and
the discharge off (closed circles). The vertical axis

was a semilogarithmic scale.
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Fig.6. Quadrupole mass spectrometer output current for CF *
(m/e=31) as a function of electron beam energy, with
the discharge on (opened circles) and the discharge off
(closed circles).The vertical axis was a semilogarithmic

scale.
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