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ABSTRACT

The inner-diameter 5 cm cold hollow cathode ion source was designed for the high current density and the homogeneous beam
<rofil: of ion beam. The ion source consisted of a cylindrical cathode, a generation part of magnetic field, a plasma chamber, convex
< 7pe ion optic system with two grid electrode, and DC power supply system. The cold hollow cathode ion sources were classified into
sandard type (I), electron output electrode modified type (II). The operation of the ion source was done with discharge current, ion
ceam potential and argon gas flow rate. The modification of electron output electrode resulted in uniform plasma generation and
tnifo'm area of ion beam was extended from 5 cm to 20 cm. Improved ion source was evaluated with beam uniformity, ion current,
team extraction efficiency, and ionization efficiency.

I'ey vords : Cold cathode, Ion source, Ion beam, Plasma, Beam profile

1. M 2 dujel] oj=2 utet S FHATH 8ol B2
FHAE 7EA HALeH, o] 2Hle] SE&ATE 3t 7]
1960 QEe1e] LR AH] Ao E AT electric 222l o2 HEH 3§ 7Y EUr viEEHU
sp:ce propulsion 7% Al o2 FfdEJAH o] ¥ 1970 o} #zo] HYE o] Kaufman F4)9] oj2de &
St E 7tgd] st Fetzvkg A4A7e 224
16 ):es;onding author : Jin Woo Seock A FREAR A Aduke, dehe 9 S AR
He w3 7HRe ARG Aefo]l mEs EAY T

)

E mail : ionjw@plasma-ion.com
Tol : +82-2-3422-4100 Fax : +82-2-3422.4105 2 dAol= g F59 35 59 Askd

-967-




968 A4%19- - V. S. Chernysh - & 4] -

H3 o1, Kaufman F4)2] W4, w84 712 Akge]

FAEE s A37] Yskd cold hollow cathode ©]2-o] 7}

ZEolt). o] 714 ] 9] broad-beam ©]-&-H-e 7]

2Hog ZEg=uE BN dEld wEs Ry

™, end-hall,l) arc,z) pulsed,3) Kaufman,4’5) cold cathode,6)

radio frequency,”® microwave”'? 0] 2% Zo] dZE e
, $FAY Bdh 234V AL EX T )

2N g o]8¥ wute] TS JBI} FHEHY
1=)3

7122] thermal evaporation, e-
beam evaporation, DC/RF sputtering 3-21'H 2} H] w35}
AEHE, AslE, T 24, 3HEA oo o]FoR A
2hy] Btute) FpAjo)] JEe 24 FAdo] foldh, thE
wteke] S2bol] B FHE 7N ) o] &S o] &3
SAH O 2 Jon Beam Sputtering Deposition (IBSD),'” Ton
Beam Assisted Deposition (IBAD)'® S0] 9o o]Z o
|5 24, Aty EZ9 g v Z3bo] o] Foix
2 Qith o] 2R S o] 83 W3 T uubo)] Az o
= Reactive Ton Beam Etching (RIBE), Chemically Assi-
sted Ion Beam Etching (CAIBE) 5©] 3lomn o)au Az}
Holl gk Be o] o]Foxx Ut} 2 who) o]l
< Jon Beam Cleaning (IBC), Ion Beam Milling IBM),
Ion Assisted Reaction (IAR) 52| o] &% ZALZ <3t A
B B A, duf, aEAte] 3W NAF] S8H2
lom, olggt o] G o] &3 FHEL 7]EY TAH
Hlgle] Aoz we AHE /XL en s &
&71wo] A&EHoE sEFH o2 Yo}

Cold hollow cathode ©] 292 B84 7429} wke-A 7}
25 o|2Hlog AP F Jde AHE 7T Yot
o] o] g3 AHEY T A7te ALE hAFE
7HE o]2-¢o] AME-FE XY, o] 22 Z% 2 on assisted
deposition)# ©]&E ZHF8-(lon assisted reaction)®] 7%l
= WS HAE #Ys ooz A F Qe o]
9ol ARgHoXIT. o]eyle ZElzul FE 9 BE
L, #d%, e, o]&3sA A o) olsle] zA 715}
™, olys QA4E9 HAHEE ulgo oL HA,
AFsA ok £ dolME ol 2H2F AT oLz

&

i

o}

HhgRoll A 83517] Y3 o]2yle] FUEE ZZIAT o]
>4 Mg sl AP HUT
2. AEHuY

Fig. 12 2 dgo] AFEE 243 A9 7j=e s ek

W@ Aoz, AF A= A7 50cem, 20 100cme] Y&

o] 2= FHo] Qo FAL TAF(1.0x10°~1.0x

-
Roughing valve

Mechanical
booster pump

Qil diffration pum
X Gas valve " dliration pump

Rotary ol
pump

Gas inlet

Fig. 1. Schematic drawing of vacuum chamber system.
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Fig,. 2. Schematic diagram of cold hollow cathode ion source
and electron output electrode.
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Fig. 3. Ion beam profile of (I) type and (II) type ion source for
electron output electrodes.
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Fig. 4. Electron trajection simulation of (I) type and (II) type
ion source for electron output electrodes.
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