-"“g SCREEN FOR AQUARI UM TANK _This invention
relates to a screen for an aquariumtank and, mggr@ﬁ
screen which is disposed in an aquariumtank for p
of the tank interior. Figure 5 shows a prior art aquarlumtank as
described in JP-A-5-82262. As shown, the tank conprises a tank bodi m
over which a filter unit 52 is dlsposed The filter unit 52 has a & m
frame 54 which is placed on an upper frame 53 of the tank body. A filter
tank 55 and a pupp onthg basefrarre 54. A
filter chanber 'L'.' : N9 ter tank 55.
Water is drawn, fromthe tank by the purrp rrechanl sm 56 and supplied to and
filtered through a filter material 59 in the filter chanber 57, and the
filteredFigldof the Inventioled t hrough the float chanmber 58 and gown tgrough
a return pi o, L he ter chanber 57, a drain boar

61 is |ai dpt g"rbg Sﬁé%"‘é’ 5‘&'9’%‘?%’&??‘%& %WPE‘SH&%‘P treatmant ysstem thag uses Iter
mat eri al r i a
e A T S e R T U R e R
left aniPn spyree ang smgztuee for movingidnd frem thdhsobrre tdoan iMplant statiohar ged

of the pu mechani sm
t;go][nl ?st(:j ha\xge qqozéll'k%[lgggs g];e gltgg{ed t%r mR lPeam -?reatment purp

f

Backaground Art

One commercially available ion implantation system uses an ion source
spaced from an implantation chamber where one or more workpieces are
treated by ions from the source. An exit opening in an ion generation chamber
allows ions to exit the source so they can be shaped, analyzed, and
accelerated to form an ion beam. The ion beam is directed along an evacuated
beam path to the ion implantation chamber where the ion beam strikes one or
more workpieces, typically generaily circular wafers. The energy of the ion
beam is sufficient to cause ions which strike the wafers to penetrate those
wafers in the implantation chamber. In a typical application of such a system
the wafers are silicon wafers and the ions are used to "dope” the wafers to
create a semiconductor material. Selective implantation with the use of masks
and passivation layers allows an integt'ated circuit to be fabricated.

In a so-called medium current implanter, wafers are treated one at a time
by placing them at an implant station and scanning an ion beam across a
wafer surface along a controlled path. The scanning motion is applied by a
scanning electrode that sets up an electrostatic field for deflecting the ions in
the ion beam along controlled paths.

United States patent number 5,373,164 to Benveniste, which issued from
the United States Patent and Trademark Office on December 13, 1994
concerns such a medium current implanter. An ion implanation system

disclosed in the "164 patent includes structure to create a dipole field through



distributing trough 62 to be distributed uniformly over the filter
material 59 through many distributing holes (not shown) forned in the
bottom of the trough. The filtered water fromthe filter material 59
flows through a - 2- passage forned
between the drain board 61 and the bottof of the chamber 57 to enter the

fl oat chanber 58 and thence return through the return pipe 60 and an outl et
64 into tMmhichtke ion beam passes Phestrength@inshdisectionm of theodinnle dieddis f r om

] ' ] i e the fil h 57 with
the 111t ebonialtbd® ddiGst ah ol r FrRsc et WRHKRIPSBLYRISHREY 1 the
filter unisiliéoh waféyahd®hé foH bERMDEA sfife-1dERIDECAMNIRD MofiBhS usedlto (not

shown) extends downward fromthe notor 65 into theTinterior of the tank
body 51, #&¥ovideccontioted dopingoban entive sélicon waker.| ower end of the

Cyl L cal e R R AR B RAA BCaEN St B eS8 e
fromthe idﬁ@%ﬁ%ﬂiﬁttﬁefibﬁfﬂéaﬁ?u&@dQSM'rﬁﬁ&@)rIWd?erh@sé’&WiﬁPéBhéghpe 63 and

having its lower end open in the tank interior, and a strainer 69 nounted
on t he | owarentdmgrlantes. Sych @simplander is digcltasest inidnited Statesgpatent y | ar ge-

Dot i on’ omBers,=8e drihic ishssignid BS EatSh corporation anaWichds' "
incorporated herein by reference. Electric scanning such as the scanning
disclosed in the 164 patent is not suitable since the electric field used to
produce the side to side scanning tends to de-stabilize the background

neutralization that allows high current beam transport.

Disclosure of the Invention

An ion implanter constructed in accordance with the present invention
includes an ion source that emits ions which traverse an ion beam travel path
to an implantation chamber mounted in spaced relation to the ion source. A
magnet that is positioned along the ion beam path between the ion source and
the implantation chamber deflects ions through a controlled scan angle away
from an entrance frajectory as the ion beam enters the magnet. While the
amount of this deflection is generally fixed, the direction of deflection is
controlled to cause the ion beam to sweep through an arcuate path. This
controlled scanning can be used, for example, to scan the ion beam over an
implant surface of a workpiece that is supported within the ion implantation
chamber.

An exemplary magnet includes a coil support constructed from a
ferromagnetic material that extends along a portion of the beam path. One or
more coils carried by the coil support create a deflecting magnetic field that
intercepts the ion beam in a deflection region bounded by the coil support. To
achieve controlled deflection of the ion beam a controller electrically coupled

to the one or more current carrying coils energizes the current carrying coils



conprises the delivery pipe 63, the cylindrical nenber 66, the internediate
frame 67, the extension pipe 68, the strainer 69, etc., extends fromthe
undersi de of the case of the filter unit 52 into the tank body 51. A
heater 70 for regulating the tenperature of the water in the tank is

di sposed at the bottom of the tank body351 (for instance, on gravel spread
on the tank botton). In the prior art aquariumtank descri bed
above, t ke chgatera atagneticifirid 4bat scanthe heamuatpngdbeadntroled scaks adgle f rom

' ' ' . il h f th
tank | nt &b Feput oEREE ARFANE BpAEon T fo Safiod e Iohs REMRERF RS e or
t he aquathe wdrikplectscattditimie vdryRitfliddatiohsorf QRvafe? support.

- 3- Anot her prior art aquariumtank is described in US- A-400671 1.
Thi s tank has Thesersshothes objeriseadvantagesandfpatexes ofithednventionare

i ver umeecnBelih Rl defin SnR el ik i e Moareiie FRYISERY  on

fromthe front and opposite sides. According to the present invention

there is provided an aquariumtank conprising a tank body and a water
rief Description of the Drawings

Figure 1 is a scehematic depiction of an ion implanter constructed in
accordance with the invention;

Figures 2 and 3 illustrate alternate structures for magnetically scanning
the ion beam emitted from a source to a target location in an implantation
chamber;

Figure 4 is a schematic of a magnetic redeflector for redeflecting ions
initially deflected by the structure illustrated in Figures 2 and 3; and

Figure 5 is a schematic illustration of an ion beam scanning across an

implantation surface of a generally circular workpiece.

Best Mode for Practicing the Invention

Figure 1 depicts a relatively low energy, high current ion implanter 10
wherein ions are extracted from an ion source 12 to impact workpieces 13 at a
workstation. A beamline assembly guides an ion beam 14 from the source 12
through a beam deflector or rotator 15 to a collimator maghet 16. The magnet
16 bends the beam 14 through a 180 degree deflection from an initial beam
direction to a resolving slit 17 and into an implantation chamber 18. The ion
source 12 and the beam deflector 15, along with their respective power
supplies, are supported within an implanter housing. The ion implanter 10 is a
low energy implanter which operates with implant energies of a range .2 - 90
kev and supplies beam currents of about 10 milliamps. The travel path from
the source 12 to the implantation chamber 18 is kept relatively short to reduce

problems in beam transport due to a tendency of a low energy beam to diffuse



R

conducting section for a punp nechani sm associated with a filter unit

di sposed in a case on the tank body, said section extending into the tank
body fromsaid filter unit. and further conprising a screen which is
config- ured to conceal the water conduciing section at |east fromthe
front and opposite sides of the aquarium char- acterised in that said case
of said filter unit is disposed over the tank body, said water conducting
secti on efiiechtbw iup) during propgagation dfrthe hdem droie the den sbusee d2dadbeof sai d
filter unit an? said filter . unit and said screen are provided with
engagenenRIAPtALIRN chamberdByenent with and di sengagement from each ot her,

sai d screen berRgiGirBaltc P2 imdLads AP1asRRA HarAber WER:LH‘SFAC\S?% arPireated.

Tolr |e1E g: r gg'MaMawmam lgas(is ésjented intethé plasthalchambiers cFypieal sgyuncay of

exanpl e O&e}@i%tggr{a%agggﬂg%grf)des of boron (B), phosphorous (P), and arsenic (As).
Energy is transferred to the ionizable dopant gas to generate ions within the
plasma chamber. Generally, bositive ions are generated, although the present
invention is applicable to systems wherein negative ions are generated by the
source. The positive ions are extracted through apertures in the plasma
chamber by an ion extractor assembly which includes a plurality of electrodes
that are charged with negative potential voltages, increasing in magnitude as
the distance from the plasma chamber slit increases. Electric fields set up by
these electrodes extract ions to form the beam 14. The electrodes also
accelerate the extracted ions into the magnetic deflector 15.

A control system 50 including one or more programmable controllers
presents ion implantation information on a user display or console 52. The
control system 50 also is responsible for control beam dose by control over
the ion sdurce and movement of a workpiece within the implantation chamber
18. Beam scanning is also performed by the control system by adjusting the
magnetic field strength created by the magnetic deflector 15.

A preferred beam deflector 15 (Figure 2) deflects the beam to achieve
azimuthal scanning of the ion beam. This scanning is similar to the scanning
achieved by creation of an electrostatic field in the 164 patent to Benveniste.
The beam deflector 15 redirects the beam away from its initial trajectory to a
deflected direction by an amount and to a direction that can be adjusted based
upon energization current passing through two coils 110, 112. In accordance
with an exemplary embodiment of the invention the two coils 110, 112 are
supported by a steel yoke 120. The coils 110, 112 are wound lengthwise to
extend along inside, generally planar surfaces S of the yoke 120. The yoke 120

extends a distance D {Figure 1) along the beam path so that each strand of the
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t he acconpanyi ng draw ngs in which:- Figure 1 is a front view of
an aquariumtank with a screen which is an enbodi nent of the invention;

Figure 2 is a side view of the aquariumtank with a screen; Fi gure
3 is an expl oded perspective view showing the screen with its panel and
cover di sassenbl ed; Figure 4 i3 a rear perspective view show ng

t he panel of Figure 3; and Figure 5 is a front view of a prior art
aquar i unmultdstrand coil 110 /fos @xaaiplepalsare@ands ithia dietﬁhdéﬂb@@dn%mé beam
invention will now be described in detail with reference to the

acconpany@Hy dr awi ngs. As shown in Figures 1 and 2, a screen 1 is

suspended i nt glg imw 1?751"3 ﬁthﬂ@oeth%Q Uk ¥ht Yarfi§ by HE cHifemBVed ?Z_Se

of afilter unit sed over

t ank bodyn 2 dingction penetaliynearatiel tsah entincedrajattdrgahat tHesiohsdallodds
opposite sides of a punp nechani sm water conducting section 4 extending

into t he they leavedhespureada ta enter the deflectarsbe Tthe cails are woundhback s I'n

this enbgg] r ' ' ter 5.
The- vat eAneonn alolfy 8&/A5Rat ybRe SHRSLE Lo dfis BRGNS B b8BRTEL "Lurme
wat er fr diretciorisoon oppogitbisities of sircbeam. i Ih theallhstattion bt Figere 2 an
Specifically, it serves to conduct water fromthe tank to the filter
upper portion 110a of the coil 110 has strands carrying current into the plane
of the figure and a lower portion 110b of the coil 110 has strands carrying

current out of the plane of the figure.

When energized by a voltage source that forms a part of the control 50,
the current in the two coils 110, 112 produces mutually orthogonal magnetic
dipole fields By, B, (Figure 2) in a region occupied by the ion beam. A
resultant magnetic field B, is the vectoral sum of the two fields B,, By. A
charged particle (such as one of the ions in the ion beam passing through the
magnetic field) will experience a force at right angles to a magnetic field
through which the charged particle is moving. The strength of the force is
proportional to the magnetic field strength. A vector V4 in Figure 2 illustrates a
direction of beam deflection based upon coil energization that creates the field
B,.

By adjusting the coil energization, the voltage sources of the control 50
adjust the direction of beam deflection. The resultant magnetic field is the
vectoral sum of the two generally dipole fields oriented perpendicularly to
each other. The orientation of the magetic ﬁeld vector B, resulting from the
sum of these two generally perpendicular dipole fields is made to scan back
and forth along a continuously changing arc by appropriate co-ordinated
control of coil energization. Scanning of the magetic field vector in turn
results in the deflection direction ch‘anging with time. This results in a
diverging beam fanning out at a constant angle with respect to the initial
trajectory of the beam 14. By controlled coil energization that changes the

magnetic field direction the beam is made to follow one of many different
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section in the filter unit 3 disposed over the tank body 2. It includes a
strainer 4a, an extension pipe 4b, an internediate frane 4c, a delivery
pi pe 4d etc. The punp nmechanism6 is driven by a notor 7 accommobdated in
the filter unit 3. As shown in Figure 3, this enbodi ment of the
screen 1 conprises a panel la and a cove? 1b, both made of synthetic
resin. The cover 1b is for covering the front opening _of a heater

housi ng sPathsvalliefiwham are coingidemt witha section of atcenepaFee idns beginetheihe

front opegi t housi n IS cqvered the cover, |b with the
neater 5 el 8 MK Fenddibie hd depridiste ohent slatineife feidotees
from t he toveardotheccdIBhRRR6Tr ﬁ{@fe‘(_i ng the aquariumtank at |east fromthe
front and opposite sides of the tank. For engagenent and di sengagenent

of the panel AR aliegnatecembediment of a beams defelectond ﬁtismimgldni Riguee ﬁsesf of
h ' t 1.t abl Lt | t Sui t e nunber o

engagenent (B FuBGBARY a BepBraly i diicar St Vol thialbbarts o Eaage ment

holes  1966,0170rSPRE €bll§ 1600170 BRteRNIRHRY R bedth PafR to Set up'dipBle filkis

engagement pieces 9 of the cover 1lb are’inserted’into the engagenment hol es
10 i n t heinptheeredian bounidesd lnatieoyokai150. Asavas thie case of dot earhipdjaventiofpi ece

0,055, 8 ihe 5 BRRRALARAG RSP Hin AP er S SIS RSN S o
from the pRERURGANMG02YI0P tHE figufdd3Tepittién @RYSut! ¥ the plane (coil 160b) of
that depiction.

The coil configuration depicted in Figuré 3 provides a current density in
the coils 160, 170 that produces a controlled magnetic field in the center
region occupied by the beam 14. Consider a small segment of the coil 170
having current carried into the plane of the Figure 3 depiction. This segment
is offset from a top or end of the coil 170 by an angular amount ¢. The current
through this segment produces magnetic field components Bx = (d!)sin and
By = (dl)cos¢, where dI is the incremental current passing through a small
segment of the coil 170 in the region of d¢. The field in the center of the yoke
in the region of the ion beam 14 can be adjusted based on changes of the
current carried by the two coils 160, 170. .

When the t;earﬁ 14 leaves the magnetic deﬂécfer 15 the beam follows
one of rﬁany possible diverging beam paths. The path the ion beam 14 follows
at any instant as it leaves the deflector 15 is dictated by the control electronics
50 and depends on the magnetic field set up by coil energization when the ion
beam passes through the deflector 15. Since the ion beam 14 follows a set of
diverging ion beam paths as it exits the magnetic deflector, if the beam were
to be allowed to strike a semiconductor wafer without addition deflection by
the collimator magnet 16 it would strike a wafer placed in its path at many
different angles (assuming the wafer has a generally planar surface).

Figure'§ schematically depicts a workpiece such as a silicon wafer 13

and a desired scan path 182 the beam 14 follows across a planar surface of



can be firnmy nmounted on the panel la. The cover Ib can be renpved from
the panel la by releasing the engagenent between the claws 9a and the edges

of the engagenent hol es 10. As shown in detail in Figure 4, the
cover panel la has a nunber of side walls fornmed as if by bending a flat
sheet into a desired shape (in the illustrated exanple, so as to have first

to sixth side walls 1l1a to 11f) and a bottomwall 12 extendi ng horizontally

from t hethowafer £3l0Byahol iy thedwafst 135up bhnd déenpsniadidatediby ant boowpen on
the back and at the top. he shaée of the screen 1 is ni)‘t limted to that
in ttmtshéﬁﬁ@uifﬁmtmoaﬁfféhapea £ mpyasthypagbdhe seanath 18240 ¢lii&al  at

eas r . tgl | 4

ext enai nat RtlFs RFAERRTG fraikE Fifla thOTo et 8L UPREBEAS Y, i

3. Thus dissliseelbeldasitho angle op impabt betwenn thesheameand the waferdsirbadet o
formthe side wall into a single cylindrical surfac corres?din to the
shape of comstantky beamdedirestioncen fosyusing proyjdgd by 'F‘@GF'&& n nbl i ng

| | ; . . "
s 1o’ pr 507 Sontfal 05 PuRRBU B hpRrA SRR AN 14 oifhfReole 22 °°
for an aqraited Wafenfronitheitagidmation dhawib@darid imsdrbamest dabseguentiat er

conducting section may be enclosed entirely wth a continuous and
endl ess vafer facheamrteedimentyi ven shape obtained by combining a plurality

ndl ess 9 riesmentyi ve i ng a pl
or more panel 31 pamatbr adiBiie iorpbsEA LR Redfpgrab ABREERNY 1D ¢

provi des 154h¢ ¥6 impRirtatioh ichamisés; recéivesikthe beanpdefledteal by theelj ust t he
hei ght of the screen according to the depth of the tank body 2 or the
| engt h ofdeflestonas from the @uiainalextsaction trajectoss ; Ehecpdimatarmagnpet

e oo IS 975k Bea LG ifickaPongie ot gstectorndiees siovn,

of the pugayrees, thus parallel to the original extraction trajectory. The angle at
which the beam impacts the target plane is thus constant, independently of
the rotational scan position. Within the useful region where the beam is
transported, the coils 186,188 and yoke (not shown) structure of the
magnet is symmetrical about the original extraction axis. The coil currents
flow in planes that include the original extraction axis or axis of symmetry,
producing a magnetic field perpendicular to the median plane of the beam
trajectory, through all rotational scan positions. At each rotational scan
position, the beam propagates along a different median plane, the original
extraction axis or axis of symmetry being common to all these blanes. An
arcuate slit 17 is interposed between the exit of the collimator and the
target to intercept unwanted species that may be extracted from the ion
source. (The trajectories through magnetic fields depend on the particle
momentum ) .

The magnet 16 interposed between the magnetic deflector 15 and the
implantation chamber 18 receives the deflected, diverging beam and further
deflects the beam to make the diverging beams created by the magnetic
deflector follow 'parallel’ paths so that the ions strike the wafer 13 within

the ion implantation chamber 18 at a controlled, uniform angle at all points



6- mechani sm 6 extending into the tank fromthe underside of the case of
the filter unit 3, at least fromthe front and opposite sides, so that the
wat er conducting section 4 of the punp nechanism 6 is hidden from the
observer at least fromthe front and opposite sides of the tank. It is
thus possible to effectively prevent ghe water conducting section 4
from spoiling the appearance of the tank interior and to enhance the
obser ver ' aloag thet scan pathet8a.oThefmagaetifGin¢ludes gt and second | the

indersi dearael pepdingydie sebmants 148 HERERNAT ab BobSfiteldd Bs 'V
hori zont afdas} behlsvE, P(Jm}ﬁt%mmew&%h a Phirt GrcdiR €86, 18that age Screen 1,

on support menbers ormed at suitable |ocation on the underside of the
case of téanefgized to vedirect thermiforerly scannedion bieiam 14 alenaa@ travetdath t he

1 and « nethrauhismaonpt 16 Diatiiaikes thidinaers it dre el Rl 10T
screen 1 ARy F?tr ﬁug{]bsﬂf%f %fﬂédé"ﬂe éfors tB%%étMeanagneanet.ﬁmngtaﬂoﬁgmtlonal

rel ations ter con uctlng section which is better for
conceal i ngehiraliyapamnllebpatis: i Whenaetdirectet! theoianshin thiedyeasn strike i er ver

Further, th d d h
i L h o kWTKAIGE S copeteq nale Fhatds arifor A cegpe ot oG 13 1 ¢

provided pahm QrcP@EiEhBGm inG8duly sobservable fromthe front of the water
tank, for instance, he upper left portion of the third

The ion beam line from the source to the implantation station is
evacuated by a vacuum pump. Although not shown in the drawings, a
beam neutralizer may be intérposed between the magnet and the wafer 13
to introduce electrons into the beam for avoiding potentially damaging
charge build up on wafers as they are implanted within the implanation
chamber 18.

Up and down scanning motion is supplied to a wafer support 190 by
a motor 192 coupled to the wafer support 190 by a transmission 194. The
end station 16 is pivotable along an axis which is generally perpendicular
to the path of the ion beam so that the target plane of the wafer is
adjustable. In this manner, the angle of ion implantation may be slightly
modified from a 90 degree implant.

While the present invention has been described with a degree of
particularity, it is the intent that the invention include all modifications and
alterations from the disclosed design falling within the spirit of scope of

the pending claims.

o



side wall portion 11c (Figure 3). The indicator 15 nakes it easy to
ascertain whether the anmbunt of water in the tank is proper (i.e
neither exceeding the rmaxi mum perm ssible nor kess than the mninmm
necessary). The indicator 15 may be, provi ded not onlymﬁe\rhﬁw de

wal | portion Ilc but also on one or mor%e of the oth " la, 11b,
11d, 11e and 11f so as to be readable from !"I(ﬂm "m ﬂl
-7- various directions. Furtherglaimsstead of priovEdi hg » i fi
indi cator or indicators, it is possible to provide a horizontally row of

appropn%@@'?‘ *spaced verical slits 16 in the side wall 11 for use as a gage

'n wich the KearbOTRRRESA0) having ap io 38ufgd ) ToREmiling RIS | 0 an Do

ng 8 as a openi ng mhlch can be
cl osed Aapdtdreimplaatatidn chaitiberi{¢8) mmdnmgpacedselaldlmme ool der 17

wth a bottom The heat er_ housi ng and th Ib are royi ded with
hol der nBRHEGS; appatatys dafining %'%Pﬁaﬁ’epﬁ%‘[éﬂ p %‘l Canmet er of

the rod . can be stably accommdat ed in the
ﬂﬁ@fa‘?{tagog;/gﬁ%lrﬁ\? & If& :

heat er hou acl he heater holder 17 and then fitting
the cover |b apbthm pearatingd15) stﬂum&uerposhfohhéaltmwgﬂne rubeam Baflhs

suitably partitioned by the holder nenbers 8 as hi odi pent
becones pes\geanéh?@mgayy%aneéheﬂ%tatlp&ﬁimbﬁ'f daf '"c%'(j’é‘c%@’

consti t Ui haRidH bAdintata ddntfolledsBEALRGle with respect to an entrance

trajectory foliowed by the ion beam as the beam (14) enters the beam
scanning structure , said beam scanning structure comprising:

i) a support (120) constructed from a ferromagnetic material
mounted in relation to and extending along a portion of the beam path; and

ii) one or more current carrying coils (110, 112) carried by the
support (120) for creating a deflecting magnetic field transverse to a
direction of current through the current carrying coils that intercepts the
ion beam in a deflection region bounded by the support; and

b) a controller (50) electrically coupled to the one or more current

carrying coils that controllably energizes the current carrying coils to
create a magnetic field that scans the beam along the controlled scan angle

to inte_rcept different portions of a workpiece treatment zone.

2. The apparatus of claim 1 wherein the support defines an inwardly
facing interior surface and wherein the one or more current carrying coils

extend along the inwardly facing interior suface of the support.

3. The apparatus of claim 1 additionally comprising a beam
redeflector (16) downstream along the beam path from the beam (14}
scanning structure for controlling an angle of inpact between the beam and

the workpiece.
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conbining a heating section with an integral tenpm ot her

such tenperature control nember) in separate ones N R“Eed spaces

of the heater housing 8. In this case, the ordi nﬁmwmlg aving its
¢ eafi nf section

tenperature sensor | ocated between its power cord
can be accommodated in the heater housing 8 with the power cord side at the
top, because water heated in the auto-heater heatin section is

prevent ed by tdieThelapparatessief claits 3fwhereindbaibegm redeflegter aets ¥p @ensor
section. This nakes i sible to preyent ,the heat .produci.n ration of
the aut o-ﬂéﬁ?é’ﬂaﬁﬂﬁﬂ?b@ﬁé’s&?fg‘?ﬁﬂ'igé%‘f%gﬂ%'% 8’%&?@?‘“?33’3@? ature in
the tank & i lled by ¥he cdittsirir (S0pnbers 18
need notm%e‘;aqmg%ﬁ ?ﬁ?gﬁ?g I?g slv‘\:nﬁ%éﬁ*%ﬁ%ngga?er yhousi ng 8 an(dméover 1b,
but may be produced as separate nenbers and nounted on the heater housing

8 and cover |b_ Since this nmakes it possible to
-9- 3-AARpParatus gaMRIIRIPGum t ank conprising a tank body (2) and a

wat er conduct | i, 3§61 EBgréeA'?'lf)?gr emitttiny i%%kaahgra contr8RE@ahiGiaPd With a

filter unit (3 I sposed 1 n"a’‘case on the tank body (2), said section
(4) ext enttajeg:tony for ion trémtniemtloflzodpripieceld)d filter unit (3), and further
conprising a screen &’1) which is confi g#trg}garhgefpnrgunted ir(m:%alacg e water
conducting secP) sluciregefiningarntreaim P
relation to the ion source and including a workpiece support (190) for
positioning the workpiece for treatment by ions exiting the ion source {12);
c) beam scanning structure (15) positioned along an ion beam path
between the ion source and the implantation chamber for deflecting ions by
a deflection amount with respect to an entrance trajectory followed by the
jon beam (14) as the beam enters the beam scanning structure, said beam
scanning structure comprising: ,
i) a support constructed (120) from a ferromagnetic material
mounted in relation to and extending along a portion of the beam path; and
ii) one or more current carrying coils (110, 112) carried by the
support for creating a deflecting magnetic field that intercepts the ion beam
in a deflection region bounded by the support; and
d) a controller (50) electrically coupled to the one or more current
carrying coils (110, 112) that controllably energizes the current carrying
coils to create a magnetic field that scans the beam (14) at the controlled
scan angle but in different directions to intercept different portions of a

workpiece treatment zone.

6. The apparatus of claim 5 additionally comprising a means (192) to
move the workpiece support (190) along a controlled back and forth path to

cause the ions to treat an entire workpiece surface.



the front and opposite sides of the aquarium _——=haracterised in
that said case of said filter unit is disposed ov y (2),
sai d wat er conducting section (4) extends |nto gm‘ 1““ from
t he underside of said case of said filter unit Wl Ber*unit (3)

and said screen (1) are pro- vided with engagerrent sections (14) for
engage- ment with and di sengagenent from each ot her, sai d screen

bei ng capabl e 70fTHeeapparatus if¢laim Sradditionallyscomprisingadmeami d filter unit.
An aquarium tank according to clai i.ncl udes a

2. ?I{‘ﬂl, v&ich,fur- thet

theater h6ﬁ§¢ﬂ3°'@8)“ﬂoﬁ°@f§€%’r‘ﬂﬂﬂibﬂns ollowipg divaegipg,raths frqip f'gdm‘atl ng the
enper at

i am 1, Ut popninSflchitoTThFid Afflect shiaAingi oA SHOIRTT BatTD O

i ndi - g&tﬁram plaballeldd @acheothler beforai strikimdg the workpiece (13).

8. The apparatus of claim 7 wherein the beam redeflector (16) sets

up a static magnetic field.

9. A method of ion beam treatment of a workpiece {13) comprising
the steps of:

a) emitting ions from an ion source (12) and accelerating the ions
away from the ion source to form an ion beam (14); and

b) setting up a magnetic field for intercepting the ions in the ion
beam exiting the source to selectively deflect the ions making up the beam
away from an initial trajectory in a generally circular scanning motion by
the steps of i) placing first and second current carrying coils (110, 112)
along an inner surface (S) of a support (120) and ii) selectively energizing
both the first and the second current carrying coils in a coordinated
manner to deflect the beam away from the initial trajectory by a controlled
amount in a time varying manner to cause the beam to sweep through an

arcuate path.

10. The method of claim 9 wherein the beam (14) is redeflected after
it is made to sweep through an arcuate path to cause the ions to impact the

workpiece at a controlled angle.

11. An ion beam implant system for controllably treating a workpiece
{13) comprising:

a) source means (12) for providing ions to treat the workpiece (13);

b) workpiece support means (190) for orienting the workpiece at a

target plane relative the source means;



CLAI M5 1. A screen (1) for an aquari sm. having a tank
body (2) and a punp nechani sm wat er conducting section (4) [ ng_into
the tank body fromthe underside of a case of a f|| 'lm i sposed on
the tank body (2), the screen being configured to c ”M”IZM
conducting section (4) at |east fromthehéront and oppo%ltte

2. A screen for an aquariumtank accordrng to claim1l, wherein sai d
filter unit (3)c)wns%ﬁnﬁ@rmaané%raéesmwhé%metdwmgem sections

(14) for engagenent with and di sengagenment from each other, said screen
bei ng capaneenaftmfermgmmrhwnanowm iniafirattrajectarym said filter unit.

3. A screen fgqr m t di,jhg Lo claim iLch_further

i ncludes a heatcg a'}lg‘fg % tf(ggi< cﬁ%ﬁ%ﬁ& Wasd"%?é?"ﬂé?"} ava Vegul ating
the tenperfpbmy Laidffi r‘é@h%jedtarysﬁyﬁ é@}ﬂl‘olled deﬂectlon 4ngle tHit duesasst for an
aquariumtank according to claim1 further includes an indicator

(15) wit h ghange asthe mrkataqegsﬁmtad; er I evel in said tank.
e) control means coupled to the electromagnet for applying control

voltages to energize the electromagnet to cause the ion beam to scan in an
arcuate path (182) while maintaining the controlled angular of deflection
with respect to the first trajectory;

f) a downstream beam deflector (16) for redeflecting the ion beam
deflected by the electromagnet to the target plane; and

d) scan means (192) for translating the workpiece support means
(190) and thereby cause the ion beam to strike the workpiece (13) at

controlled regions on the workpiece surface.



