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Diagnostics of Inductively Coupled BClJ/Ar Plasma Characteristics Using
Quadrupole Mass Spectrometer

S -¢ 88
(Gwan-Ha Kim - Chang-11 Kim)

Abstract - In this study, we investigated the ion energy distributions in a chlorine based inductively coupled plasma by
quadrupole mass spectrometer with an electrostatic ion energy analyzer. Ion energy distributions are presented for
various plasma parameters such as BCla/Ar gas mixing ratio, RF power, and process pressure. As the BClL/Ar gas
mixing ratio and process pressure decreases, and RF power increases, the saddle-shaped structures is enhanced. The
reason is that there are ionized energy difference between BClz and Ar, change of plasma potential, alteration of mean

free path, and variety of ion collision in the sheath.
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Fig. 1. Schematic of inductively coupled plasma system with
quadrupole mass spectrometer
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Fig. 2. Relative intensities of Ar", B", Ck', BCI", and BCl'
as a function of BCls gas addition
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Table 1. lonization energy as a function of chemical reaction

Process Ewn
R1 BClz+te — BCL+Cl+e - 461
R2 BClz+e — BCl+2Cl+e 5.65
R3 BCls+te — BCly'+Cl+e 126
R4 BClste — BCI'+2Cl+e 20.02
R5 BClz+e — BCl+Cl'+2e 23.45
R6 BCl+e — BCl+Cl 0.14
R7 Ar+e — Ar'+2e 15.76
R8 Ci+e — Cl'+2e 135
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Fig. 3. lon energy distributions of Ar, B', CI*, and Cl;" as
a function of BCls gas addition
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Fig. 4. lon energy distributions of Ar’, B, CI, and Cl’ as
a function of RF Power
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