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Abstract

Helicon sources are attractive for plasma processing because they provide high plasma density in
low magnetic fields. Helicon waves were excited by a Nagoya type Il antenna in a magnetized
plasma column. Plasma parameters were measured with a double probe, and the structure and
adsorption of the helicon wave fields were determined with the probes. Argon is fed through a
MFC (mass flow controller) for operation pressure of 10~ 110 mtorr. A 13.56 MHz r.f. power of 50
~450 W is induced through the antenna. The plasma density and electron temperature are measu-
red as functions of external magnetic field, r.f. power and pressure. The plasma density as functio-
ns of r.f. power and magnetic field at a constant pressure increased linearly, and the electron tem-
perature did not change largely with various operation parameters and the value was around 5~

7 eV.
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Fig. 1. Schematic diagram of apparatus.

g AR Dol A7t T4mé} 760 mne],
de)EHE AV rf Ut Fepze) E
A oFo fAs) Aot HHUYE 2L e
T e 98y 3Ye §FYor g gL
ZAg At 1000 gauss7HA] 4& 4 Aok 28 2
)T Fe=nte] 548 Adsy] 98 AF
ojFRI M=ot & H(tip) e &
iy 28 8% A" F JEF tantalum
(Ta) o2 AZ=HAoH, Eztzald =&d "o
A7 ol Ztzt 0.55me} 6.3mnE FAlo] 9
Agle 5 "9l sheathr} A= && A== A
& A AR EH R, He 9% L Hgues
A2 9o FARLAT AFs) HE T
TR FUAZE sen, H3 g o34
o IR st A A
dx21E ® 19 el g3 "dto] At

i, r1r

lN

Stainless

Tantalum

Ceramic Copper Wire

Fig. 2. Schematic diagram of double probe.
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Table 1. Working conditions of helicon plasma.
r.f power 50~450W (13.56 MHz)
Pressure 10~ 110mtorr
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Fig. 3. Measured typical I-V characteristic curve of
double probe at 50 W.
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Fig. 5. (a) Pasmadensity and (b) electron temper- Fig.
ature vs. r.f. power.
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Fig. 7. (a) plasmadensity and (b) electron temper-
ature as a function of pressure.
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Fig. 8. (a) plasma density and (b) electron temper-
ature at various z axis distances.
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