[= &] ¥FANEEE3 A
Korean Journal of Materials Research
Vol 9, No. 9 (1999)

N

o &3 AANE ol e
A7) -

by - WYY - Qe

1%_&** .

Popojetm AR TS

e Ll

g gatat

e pobojet ejatn
s

Sepze} 2

AT e rer

A Large Area Plasma Source Using Multi-cathode Electron Beam

Y.B.Kang, H. Jeon, T. Y. Kim*, K. H. Chung*, D. K. Ko**, J. K. Jung** and S. J. Noh***
Division of Materials Science and Engineering, Hanyang University, CPRC, Seoul 133-791
*Dept. of Nuclear Engineering, Seoul National University, Seoul 151-742
**Dept. of Physics, Chungang University, Seoul 156~ 756
*** Dept. of Applied Physics, Dankook University, Seoul 140~714

E-mail :

(199843 4% 27 ¥3,

2 B O3 83 AUe 08T 42
% Ay 2
ES

mm IE

19993 64 4

o
7 olabe] e 7hal AolHol YT Fehzer: 4442 5 2lsich Wad WAEE

oav 7‘6’ =) 3

sjnoh @ dankook.ac.kr

dlo

)

=3

Zelzut 225 AABID Alzslieich digH o] Fep=elE $A42]7)7) Y I
Z2}2v} 42 (multi-cathode electron beam plasma source, MCEBPS) & o]|-8-3}<] 300

3o AHgshach. A7

320 mm9 Y elol 4], plasma potential V, ¢ floating potential V, 25 7 o&4 fAl=dz V.9 V —J Zolx e o 2 1}

by, Zepzel Yrs

ok 10" e ¢ X“E_i xx—]g} I H}ﬁﬁ]aoﬂ (X}_E -«41},\_ &7,“ \45}—‘4\:}

Abstract A new plasma source using the multi-cathode electron beam has been designed and manufactured. A multi

-cathode was adopted to produce bulk plasmas in a large volume. Multi-cathode electron beam plasma source
(MCEBPS) was found to generate stable plasmas over the wafer diameter of 300 mm or above. W(tungsten) filament
was used as a cathode. Over a 320 mm diameter, both the plasma potential V, and floating potential V were uniformly
maintained and the difference between V, and V was measured to be small. The plasma density was around 10'° ¢cm?

and its variation along the radial distance was small.
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Fig. 1. Schematic illustration of MCEBPS equipment,
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Fig. 2. Distribution of both plasma denisty and ion current as a
function of the radial distance at two different probe potentials
of -15 Vand ~20 V.
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Fig. 3. Distribution of plasma denisty as a function of the radial
distance at a pressure of 3 mtorr. Upper curve represents the
plasma density when seven cathodes were ON-state. Lower
curve represents the plasma density when one cathode at the
center was OFF-state and six cathodes along the circumfer-
ence were ON-state.
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Fig. 4. Distribution of plasma density as a function of the radial
distance at a pressure of 6 mtorr along the axial distances of 150
and 250 mm below cathodes.
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Fig. 5. Distribution of plasma density as a function of the radial
distance at a pressure of 6 mtorr. Upper curve represents the
plasma density when seven cathodes were ON-state. Lower
curve represents the plasma density when one cathode at the
center was OFF-state and six cathodes along the circumfer-
ence were ON-state.
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Fig. 6. Distribution of V, and V, as a function of the radial dis-
tance at a pressure of 6 mtorr (a) when all cathodes were ON-
state and (b) when the center cathode was OFF-state and six
cathodes along the circumference were ON-state.
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