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Abstract

ihis article introduces an arc-discharge
ion source. The principle of it is the arc

discharge combined vith sputtering. As the
structure, a discharging chamber of quariz,
in which a guarth shreoud, an annular anode,
{tvio cathode consisted of La36 (or the metals:
including, one drawving electrode, an insula-

tion flange plate etc., is used. 1t can pro-

duce gas ions and metal ions and multi-
charge ions,
14 .5ma.
shared by this source and the r.f ion source.

Theis

The ion current is 1ma to

1the draviing structure are Jointly

icn source have been used in a 40CheV
ion implonter at beijing lormal University
and it is stable in operation.
1. wrreface
This ion source is made by syntliesizing

the characters of the r.f ion sourceH 2)and
the pernning form ion source.(Bj 1t has two
structural forms, this paper has described

the works in either case for commarison.

2. The characters and the
principle of the icn source

The structure of the icn source has tvo
forms, its is shovm in fip.1 and fig.2. That
shown in fig.2 is made is on the basis of the
fig.1 and is improved. The comparison of the
sitructure and the cliractleristics is recount-
ed as Tollovs.

Fig.1 showmed tle original structure of
1-8

of molybdenum, it is

the ion source. is an annular anode made

an ¢350mn annular curved

with #2m. molybdenwa vire., 1-7 is a cathode,

and also works as an extracting electrode, In

centre it has a rowd cavity with a diameter
2.5mm, long &mm., 1-12 is anticathode. 'iwo
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The

potential betweecn tie exriracting cathode and

athode are composed of the LaB6.

tlie anode is regulated by power 1-13: Vhile
the potential between the anode and the
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Fig.1 'The original illustration of

the ion source

(2]

ot O

Fig.2 The illustration of the improved

ion source

anticatlinde is repulated by power 1-14.71-9ig
lischarfe chambermcde of quartz glass.1-3 is
the porcelain flanpge. 1-5 is shield cover
made of quartz plass. along the axis of the
anode and two cathodes there is a magnet
field (1-13), it is produced by an E form
moyymet. The magnetic line of force form re-
ture circuit pass through the iron flange

(1-1).

tinuously adjustable over a range cof 0-4000

he mopnet field intensity is con-

gauss. hen it is used, according to other

parameters of the ion source the suitabe
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sclecied,

Whic wvorliing moterial

{ras) of ke ion source inmorted
1-10,

controled Ly needle form

intc the
vhere the quan-

tity of €the seos is

rectiig sysica is shared by

tlils icn scurce and the r.f ion source. Tvo
sed in a 400 el

nermal

ion sources are alternately

lon implanter at iheiiing

wiiversity,

conneclion of lhe diccl
with.

1l @arge cheouber with

tie flance is sezled rub.ber, and natura-

11y cooling .

4

vifn i oshows thie oiructure aiter impro-

verment,  Yhe purpesce is Lo take larper

vervper, increcesce the Iotcrsity of the e

trecting fen current, ralsc the proporticen
of the multi-cherge irns in lon beam, ond

drav rnetcl ions by adding sputtering. The

difference veuwleen thot shiom in fig., 1 and

(1) A snicld layer (#ip,2-9) nnde

fless in added in the discharge

itodis It

L eport vith the inner wall

iizcharge chanbeor (2) "he extracting

clectiraue is noved by 2l devmwie malkes

ard 2-7)

fig.1 to Ctwm in

rd y

casice of two catdlodes (2-4

be increased Tirom 4Cum in

Tig.o. 35 Two czthodes can be changed into

metals from vhich ions are tc be extracled,
tl.e lon source have

isfter

o struccures of

the necded

iing principle.

;a5 is introduced into the discharpge chamber,
according to potential distrobulion shown in
the Fijure, the voltare beliveen the nositive
electrove aud the negative clectrode is

cr 1-18 cnd 1-14
the electirons

cdded by DOV or 2-711 wnd
2-10,

betucen tre tvo cothodes and collide with

then, meve bacx and forth

tiie gos to malie the gas ionized., 1he nosi-
tive ionz slrike the Lluc cothiodes oving to
field effect,

trons come cut by

electric nany secondary elec-

beirng bombamded, thus much
Lo H

electrons participate in ionizing gas, and

iore pesitive ions are produced again, Along
wvith this

icnized In the vhole disharge chamber.

continuonus orocess, the pos is

Vihen
magriet rfield in asxial direction charges from
weak into strong, the clectrons more reci-

procoliv pradualliy restrainted in a range
the

ond the ancde.,

neer by the axis which is composed of

centire ¢f the two cotliodes
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flow

a ionized ronge which is a bripght

i3 a result, the electrons density is
increased,
column is formed, and this pnlasma pest can
be condensed to a range of ¢1Cmm to ¢ 3mm
by the marnet field. Under the acticn of
electric field formed by the powver 1-18 or
2-11, the icn bean can be ebtained by extrac-
ting system.
Gwing to this arc source and the r.f ion
source are sharing a common extracting
system, the extracting voltage (the anode to
draving electrode) and the arc voltege (the
anode to the anticathede) is unequal in
cperating, and the extracting voltage 1is

higlier than the arc veltage, sc os to keep
rood discharge condition and achieve optimum

extracting effect,
3. "he experimentcl result

3.1 The experimental result on the
structure sheown in fig.1.

(1) The experiment that takes varied
gases as werking material have been done for
i, 0, Ar,
Generally,

the arc source,
Br_, PC1.,
) o}

such as, H, e,

, and so on.

R ubr3

intensity of the extracted icn current is 1nma

to Jaa, but for Ar, the nazximum is Tma,., 1n
Fipg.3, g4 and Fig.9 the ion moss spectrum
of BF,, PCl.

3 5

Une can see from the graphs, besides

and Ar is shown respectively.
single charge ion in lon beam extrocted,
same time there are muli-clarge ion too.

For example, the Art* occupies 25% of the ArT
a5 showm in Fig.t.

(2) The
180CC /hour,

operated in this range,

gas consumption rate 18CC ——-
the source can e normally
and its adoptability
is strong to gas pressure.

(3) The power consumption,
is 150U to 200M.

(4) The 1ift time,

werk continually (or accumulately) for 1 to

in usuzl case,
after cleaning it can

2 months.
(4) The emittance of the ion source is
22107

Source,

6 N

cm rad, similer to that of the r.f ion
This structure is used in a 4OCKeV
ion implanter in Leijing normal university

and it is atable in operation.
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I'ig .4 the icn spectrum of PClB.
3.2 Yre experimental result for the

structure shovn in Yig.2. wLue to a shield
cover made of quortz glass is added in the
discharge chamber, the source can bear larger
power, from original 120W or 200u increased
to 1000 .

seal is still effeclive,

vet by natvral cooling, the rubber
The expected pur-
pose is achieved with the experimental re-
sult.
5f the szource, the ion current intensity is
raised from oripinal maximum 7ma to 14.%5ma.
(2} the proportion of the multi-charge ion
raises in icn bean, from criginal 255, to
(3) uhen two cathodes is replaced by
the metal for producing desired ion, the
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(1) VWhen Ar is used as vorking material
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metal ions shch as lio", Ti*, ret, v+ etc, is
extracted owing to the sputter techniaoue is
used. The ion mass spectrum of Y + CCl4 is
shovm in Fig.6.
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Fig.5 The ion mass spectrum of Ar.
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&, Concluding remaris

Commared with the r.f ion source, this
ion source privides with a different dis-
charge prinsiple, the ascillator is saved,
therefore the disturbance of the r.f elec-
tromagnetic viave to the nearly electronic
devices is eliminated. The multi - charge
the

insulation problem of the hiph veltage simnle

ions 1s produced. This structure makes

and the short circuit can not occur. Owving
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tc the uze of the cuartz rlass with small
recombinetion factor as the discharge cham-
ber and the shield cover =nd the use of
porcelain flange, metals which are not to be
exposed in discharge chamber are sheilded,
the utilization ratio of 1lie electrons and
the ions is raised, the pover consumption
decrcsed and the life time lengthened. The
phencmencn in discharge chamber can directly
perceived through the senses, when the elec--
lric field and the magnetic [ield is added,
the cpreating condition in the discharge cham-
ber is clearly visibile. The theoretical
design and the measurenent can be directly
compoerea with the experimental phenomenon,
in faveur of judring lLow the level of both
sides in accord is. JaAncther adventage this
kkind of scurce is to help fer teachking in
schools; students crn observe phencmenon
vhile listening to a lecture, grasping
easily.
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