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PLATEN CLEANING

Ficld

This disclosure relates to processing tools having a platen, and more particudarly, to
platen cleaning apparatusces and methods.
Backgroond

One type of processing tool is an ion implanter that treats 8 workplece with lons. The ion
implanrer may be a beam line ton implanter or plasma doping ion implanter. A beam ling lon
implanter includes an ion souwrce and an extraction electrode assembly to exivact a well defined
ion beam from the ion source. One or more bramline components known in the art may control
and modify the ion beam to obtain an ion beam with desired characteristics, which is directed
towards a surface of the workpicre. The on beam may be distributed across the surface of the
workpiece by 1on beam movemsnt, workpiece moverment, or a combination of the two. The
entive path traversed by the ion beam may be pamped to & vecuam condition during 1on
trextment.

An ton implanter may also mclude plasma doping fon implanters that generate plasnmi in
a charnber. The workpiece is also positioned in the chamber of the plasma doping o implanter.
{ons from the plasma are attracted towards a surface of a workpiece during certain tirne intervais.

For either type of ion mnplanter, the workpicos may mclude, but not be lmsted to, 2 solar
cell, 3 sersivonducior substrate, 3 polyoer substrate, and a flat panel. The workpieos is
supported by a platen having a clamping surface. The platen may be an electrostatio platen that
generates electrostatic forces to clamyp the workpiece to the clamping surface as s known in the
art, The platen also may physically clamyp the workpicee io an altersate canbodinent.

Particles or debris may adhere to the clamping surlace of the platen and degrade the
performance of the same. For instance, the clamping force, clunping release times, and ability
of the platen to cool the workpieoe may be degraded. One source of pasticles is Sfom a
workpiece breakage event, For example, a solar cell is generally thinner and more fragile than
other workpieces, A solar cell may therefore veak when being coupled to, or released from, the
lamping surface of the platen. Residue and particles from the solar cell #iself may adhere to the
clamping surface.

One conventional method of cleaning partickes from a clamping surface of the platen s to
vent a processing station from a vacaum condition 0 an atmospheric condition o allow
personned access to the platen in the processing station to manually clean the same. One major
drawback with this conventional method is the time it takes to acoomuplish this task. For
example, i roay take considerable tme to prmp the processing station back (o a vacuum

condition after venting of the same and cleaning of the platen. This down time adversely
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wnpacts the overall throughput of the ion tmplanter or the number of workpieces that can be
processed i a given e wnterval.

Accordingly, there 1s a need for platen cleaning apparatuses and methads that overcome

the sbove desortbed nadeguacies and shortcomings.
Swmmary

To achieve cost efficiency, solar cells must be processed at 3 hugh throughput. Breakages,
which may leave debris on the clamping sutface of the platen, adversely affect dis throughput. A
plurality of embodiments are disclosed which may be used to remove debris from the claroping
surface without breaking the vacuum condition within the processing station, In some
embodiments, a brush is used to sweep the debris from the surface of the platen. In other
embodiments, an adhesive material is used fo collect the debris. In some embodiments, the
automation equipreent used 1o handle masks may also be used 1o handle the platen cleaning
mechanisms. In still other embadiments, streany of gas or on beams are used to clean debris

froum the clamping sorface of the platen.

For g better understanding of the present disclosure, reference i made to the
accompanyng drawings, i1 which like elements are referenced with like numerals, and in which:

FIG. § is 2 block dlagram of 2 beam Bne ion implanter;

FIG. 34 is 2 block diagram of a processing station of the beam Line ion tmplanter of FIG.
1 having a platen dleaning apparatos acoording to one embodiment of the disclosure:

FIG. 2B 15 a perspective view of ancther platen cleaning apparatus;

FIG, 2C 15 a top view of the platen cleaning spparatus of FIG. 2B;

FIG. 217 s & side view of the platen cleaning apparatus of FIG. 2B in the operative
position;

FIG 28 ix g side view of the platen cleaning apparates of FIG. 2B i the stowed
position;

FIG, 2F s a view of the connection between the arm and suppon of the platen clexang
apparatus of FEG. 28;

FiGs. 34-C are partial poospective amd Cross sectional views of another platen cleaning
apparatys according 1o another embodiment of the disclosare;

FIG, 4 shows the sequence used to odean a platen using the platen cleaning appazatus of
FiGs. 3A-C;

FIGs. 3A-C is a partial perspective and cross sectional view of another embodiment of a
cleaning apparatus h;éving a double-sided brush;

FIGs, 6A-C are partig] perspective and cross sectional views of another platen cleaning

apparatus according to another embodiment of the disclosure having an adhesive roller;

[
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FIG. 7 shows the sequence used to olean a platen using the platen cleaning apparatus of
FiGs, A,

FIG. 8 18 a perspective view of another embodiment of a cleaning apparatus having an
adhesive sheet;

FIGs, 2A-B is a sequence showing a cross sectional view of a mechanism to controliably
remove an adhesive sheet from a platen; and

FIG. 10 is a perspective view of a platen cleaning apparatus having an adbesive sheet,

Detaled Description

The presvnt inventon will now be descrtbed more fully hereinatler with reference to the
acconpanying drawings, in which embodiments of the invention are shown. This invention,
however, may be embodied in many different forms and should not be construed as Ruited to
the cmmbodiments set forth herein. Rather, these embodiments are provided so that this
disclosure will be thovough and complets, and will fally convey the scope of the Inveation o
those skilled in the ant. In the drawings, like sumbers refor to like elements throughout.

Turming to FIG. 1, a stnplified schematic block diagram of 2 beam line ion wnplanter
1%} is ilfustrated. The beam line 1on implanter 100 includes an ion source 102, beam line
components 104, and 8 processing station 106 that supports one or more workpieces such as a
workpiece 110, The ion source 102 generates an ton beam 105 that s directed via the beam line
componernts 14 to the workpiece 110,

The beam Hne components 104 may include components known to those skilled in ast
1o control and direct the fon beam 1035 towards the workpiece 110, Some examples of such
beam Hne components 104 include, but are not limited to, 2 mass anslyzing miagnet, a
resolving aperture, jon beam acceleration andéor deceleration colurmmns, an energy filter, and &
collimator magnet or parallelizing lens, Those skilled in the art will recognize abicmative
andior additionad bearm Bine components 104 that may be wilized in the ion implanter 180,

The processing station 106 supports one or more workpieces, such as workpiece 110, in
the path of 1on beam 105 such that ions of the desired species strike the workpiece 118, The
workpiece 110 may be, for example, one or more solar colls recetving iown treatraent. The
processing station 106 may mclude a platen 112 {o support the workpiece 1160, The platens 112
may secure the workpiece 1160 using electrostatic forces. The end station 106 may also include a
scanner (not lastrated) for moving the workpiecs 110 in a deswred direction.

The processing station 106 may also include additional componenis known (o those

- skilled in the svt. For example, the processing station 106 typically includes automated

wirkpiece handling equipment for introducing workpieces into the lon implaster 100 and for
removing workpicces aller fon treatment. It will be anderstood to those skilled in the art that

the entire path traversed by the fon bearn 105 is evacusted during ion trestment. The jon
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implanter 100 may also have a controller (not illustrated) o control a variety of subsysterns
and components of the ion iroplanter 100.

A plurahity of different platen cleaning apparatuses 18 described herein. These devices
may utifize a plurality of different mechamisms, such as mechanical movement to push debris
from the platex, or adhesion (¢ draw debris away from the pla‘ren:

FIG. 2A shows 3 frst embodiment, which utilizes a brush-like mechanism. In FIG. 2A, a
diagram of a platen cleaning apparatus 200 looking downstream in a direction of travel of the ion
bears 105 is ilustrated. The platen cleaning apparatus 200 is configured to clean a clamping
surface 115 of the platen 112 without breaking a vacuurm condition of the processing station 106.
The platen cleaning apparatus 200 may include an actuator 202, a controller 204, and a platen
cleaming device, such as a brush 206, The actuator 202 may melude a motor and drive
mechanism to drive the platen cleaning device 206 from a parked position o cleaning positions.
The controller 204 can be or include a general-purpose computer or network of general-purpose
computers that may be programmed to perform dedred input/cutput fonctions. The controller
204 can also wclude other electroniv clrcuitry o components, such as application specific
integrated cwrewits, other hardwired or programmable electromce devices, discrste slement
circuits, ete. For dlarity of iustration, the controlier 204 is ilustrated as providing an output
signal to the actuator 202 and receiving signals from the same. Those skilled #n the art will
recognize that the controlier 204 may provide ouvtput signals to other components of the beam
line ion implanter 100 and recelve input signals from the same. The platen cleaning device 206
may further include a head 208 and bristles 210, The bristles 210 may be made of materials
strong encugh o remove particles 220 from the claroping surface 116 of the platen 112 yet gentle
enough to not damage the clamping surface 116, The bristles 314 of this and other embodiments
may be any type of object or material that performs a cleaning operation. In some embodiments,
the bristles may be nylon, polygropviene or Teflon. In other embodiments, the bristles of this or
other embodiments may be conductive, so as to remove any buill up charge from the platen,
while removing debris. These conductive bristles, or fingers, may be grovaded to facilitate
removal of excess charge from the platen 112,

In operation, the platen 112 may have 2 rectangular shape and be sized to accommodate
six solar cells in a 2x3 matrix. When the platen is in an implanting position 112" an jon beam
may strike six solar cells (Mustrated in phantom) clamped to a clamping surface 116 of the
platen. Particles 220, shown in exaggerated size, may accumulate on the clamping surface 116
of the platen due to different conditions including solar cefl breakage. To clean the clamping
surface 116, the platen 112 may be driven in 2 “Y™ directon 214 to a cleaning position 1127, A
scan arm 228 is configured to rotate abour an axis 226 to position the clamping surface 118

facing downward as shown in the position 1127, The actuator 202 may then drive the brush 206
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ter and from in the direction indicated by arrow 230 so the bristles 210 contact and clean the
clamping surface 116 by removing particles 220, Since the clampig surface 116 4s facing
downward, the particles 220 would fall downward due to gravity, The platen 12 may then be
rotated and detven in the Y™ direction 214 back to the position 1127 for further processing of
additional workpieces afler receipt of the same.

A view port (not illustrated) may provide 8 viewing window for an operator 1o mspect
the clamping surface 6, In addition, & camera (not Hustrated) may also be used to verify the
condition of the clamping surface 116 after 3 deaning operation.

The brastle 210 material may be vacuinn compatible and not smpact metals, A cleasing
station (not iilustrated) may also be added to clean the brush 206 of particles. An air jet could be
used 1o the cleaning station to blow particles from the bristles 210 and/or another “comb™ type
device could be mechanically driven throvgh the bristles 21 to clean the same.

Another embodiment that utilizes a brush-like mechaniem is shown in FiGs. 2B-23F. In
FIG. 2B, the platen 112 s shown in the vertical position, alihough any posion in which gravity
aids i the removal of debris can be used. The platen cleaning apparatos 240 includes a motatable
arm 245, pivotably attached 10 8 support 250 {see FIG. 200 at one end, and having a brush 260
with bristles 210 at the opposite end. The brush 260 extends to contact the platen 112, To clean
the platen 112, an actuator moves the platen up and down, as shown by arrow 255, This motion
removes debris from the platen 112,

Turaing to FIG. 2F, a close-up view of the support 230, rotatable arm 245 and actuator
278 1s shown, The acteator 270 has a piston 271, which may be extended and retracted. When
the pistont 271 & extended, as shown in FIG, 2F, the rotatable arm 245 rotates slong are 272 10
its stowed position. When the piston is retvacted, it causes the arm 245 to rotate along arc 272 to
the cleaning position, as shown in FIGs, 28 and 21 The aceustor 270 can be controlled by a
contraller 204 (FHG. 24), or any other mechanism.

FIG, 210 shows the arm 245 rotated so as 1o contaot the platen in the deaning position.
n this position, the piston 271 is refracted. The brush 260 is in contact with the platen 12, The
platen 112 then is translated in the verticg! direction, as shown in arrow 274, 1o remove debris.
FI(3, 2T shows the arms 243 rotated to the stowed position. Tn this position, the piston 271 is
extended. While the platen cleaning apparatus is within the progessing station, the brush 2600 is
out of the path of the fon beam when i this posttion.

Tuarning o FliGs, 3A-C, vet ancther emmbodiment of the preseot disclosure is Hustmated
having a platen cleaning device, such as a mask brush 308, FIG. 34 shows a penspective view of
# mask brush 306, whle FIG. 3B shows a cross-sectional view, FIG. 3C shows the mask brush

306 posnioned betveeen the platen 112 and the robot end effector 312,

th
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Int general, a mask may be wsed in the beam line ion implanter HI0 to define selected
areas for 1on treatment. This mask may be 2 proximity mask or shadow mask, for example. The
beam line fon mplanter 100 may also inchude differing mask handling robots with associated end
effectors 312 o wetvieve the mask and oy mask-tke strocture and posttion the same upstream of

$ the workpicce. A brash including bristles 31 may be affixed 10 a mask or a mask-like structom
to form the mask brush 306,

Turning to FIG. 4, 2 cross sectional view of & mask brush 306 having hristies 310 to clean
the clanping surface 116 of the platen 112 is illustrated in different oporational positions. To
initiate the cleaning operation, the platen 112 would be driven 1o a similar position 1127 of FIG.

1o 2 with its clamping surface 116 facing downward as iHlustrated. in step (1) of FIG. 4. As described
above, the platen 112 may be rotated such that the clamping surface 116 is faciog downward, o
another direction in which grawity aids in the removal of debris. In this position, the end effector
312 may not be in contact with the platen 112

An end effector 312 of a robot may cogage and secure a mask brush 306 having bristles

e
1

310 affixed thereto, The end effector 312, with the mask brush 306 seoured thereto may extend

toward the platen 112 as shown in step {2}, The end effector 31 Ev'wim the mask brush 306 may

extend so as o contact the entirety of clamping swrface 116, as shown 1 step (. I step {43, the

end effector 312 beging retracting away from the platen 112, In step (8) the end effector 312

retracis away from the platen 112 so as not o be in contact with the platen 112, The end effector

28 12 may move 1o and from the platen, as shown 1o steps {2) - {3}, oae or more times so that the
brisﬂcs 310 contact the clamping surface 116 10 clean the same by removing most, ifnot all, of
the particles 220 stuck to the clamping strface 116, The tnveried orientation of the platen 112
ensures that once the particles 220 are dislodged by the bristles 310, they fall away from the
platen 112 due 1o gravity,

25 After the clanping surface 116 has been cleaned, the end effector 312 of a robot may
disengage the mask brush 306, The robot is then free to engage a different mask, such as ong
wsed to oreafe patteraed fmplants. Thus, the mask brush 306 enables the use of an exasting plece
of equmpment o perform this cleaning operation.

Toming to FICG. 54-C, vet another smbodiment is usivated having a doublesided mask

30 brosh 406, FIG. 5A shows a porspective view of 3 double-suded mask brush 466, while FIG. 58

shows a cross-sectional view. FIG. 5C shows the double-sided mask brush 406 positioned

relative w the wbot end effector 312

In a doublesided mask brush 406, a fivst set 507 of bristles 310 may be positioned on one

side and a second set 304 of bristles may be positioned on an opposing side of the mask brush

Ly
i

406, The embodiment of FEGs. 3A-C 15 similar to embodiment of FIGs., 3A-C and 4 with the

main different being the additional set 504 of bnisties 310 facing the end effector 312, This set
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S04 of bristles 310 allows the end effector 312 to be cleaned any time there s relative motion
between the set 534 of bristles 310 and the end effector 312, This relative motion may be used o
clean the ead effector of particles such as particles 320 resulting from a broken wafer everst.

in operstion, the double-sided mask brosh 406 may be in a storage location, suchas a

%
)

shelf, and retnieved by an end effector 312 of an associated robot. The end effector 312 may
bie positioned underneath the double-sided mask brush and then the double-sided mask brush
406 may be lowered onto the end effector 312, The end effector 312 with the double-sided
mask brush 405 affived thereto may then clean the clamiping surface 116 of the platen 112
similar 1o the steps (1}~ (3) detailed in FIG. 4. The additional set S04 of bristles 310 can
clean the end effector 312 during tht‘ extension or reiraction operation or cssentially anytire
there is relative motion between the end effector 312 and the second set 3034 of bristles 310,
Again, the bristles 310 of this and other embodiments may be any type of object or material
that performs a cleaning operation,

in cach of the previous embodiments, a platen cleasing device having bristles on at least
one surface is disclosed. This platen cleaning device may attached 10 8 robot end effector, etther
permanently or may be removably held by the end effector. ln anothey embodiment, the platen
cleaning device i attached to an actuator which moves the platen cleaning device. Tn all of these
embodiments, the platen Jeaning device is attached to 8 movable arm, which can be extended or
retracied from the platen.

The platen cleaning device 1s used 13 sweep debris from the platen, preferably when an
ion lplantation is not socurring. When implantation 1§ occurving, the platen clesotng devioe is
located so as not {0 be i the path of the lon beam. When ion Implantation is not Dccﬁrringq the
platen may be cleaned. During this time, the platen may be rotated or otherwise moved such that
the clamping surface 1s facing dowaward, or another divection n which gravity aids in the
removal of debris . The movable arm with the platen cleaning device having bristles 1s then
oxtended and refracted s0 ax to sweep debyis from the platen, Sinee the surface of the platen is
facing downward, the debris falls, due 1o gravity,

In the embodinment of FIG. 2, the movable arm may be dedicated to this deaning
operation, i that it s oot nsed for any other purposes. In this embodiment, the actuator aad
contratler are used to control the platen cleaping device,

In the embodiments of FIGs. 3A-C and 5A-C, the movable arm may be an end effector,
capable of also be used to engage, posttion and disengage masks duning ton imypdantation. In
these embodiments, the plten deaning device having the bristles may be shaped like a
traditional mask or nray be a mask-like structure, A mask-like structure, as defined herein, 5 2

device having a size and shape such that the end effector may engage it as i would a traditional

~f
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mask. Thus, a mask-like structure includes both masks and similardy shaped carriers or other
struetures,

Each of these platen cleaning devices is configured o clean a clamping surface 116 of'the
platen 112 without breaking a vacuum condition of the processing station M.

While the disclosure describes bristles in conjunction with the embodiments of FiGs, 2-5,
it ix understand that any cleaning mechanism suitable for moving across the surface of the platen
and mechanically removing debris may be used. _

{n addition to sweeping, other methods may be used to remove debyis from 3 platen.

Turning to FIes, 8A-C, vet another embodiment of the present disclosure 18 ilustrated
having an adhesive roller 506 fixed to an object 320, such as a mask-like structure. A mask-like
structure, as defined herein, is a devics having & size and shape such that the end effector may
engage it as o would a tradibonal mask. Thus, & mask-dike stractore includes both masks and
similarly shaped cagriers or stryctures. FIG. 84 shows a perspective view of an adhesive rafler
506, while FI1G. 6B shows a cross-sectional view, FIG. 6C shows the adhesive roller 506
positioned relative © the platen 112 and the robat end effector 312

The adhesive rolfer 308 may inclade an adbesive material, such a5 tape, that can clean
the clamping sarfaor 116 of the platen 112 whie leaving lttde harmiul residue. A plurality of
adhesive rollers may be fixed 1o the obiect 530 and each adhesive roller 3086 s configured 1o
rotate about a central axis 302 of the same. Int some embodiments, a rod passes through the
central axis 502 and is secured a8t both ends to the object 320,

Turming to FIG. 7, a cross sectional view of a plurality of adhestve rollers 506 fixed to an
object 520 to clean the clamping surface 116 of the platen 112 is dlustrated i different
operational positions. To imitiate the cleaning operation, the platen 112 would be driven to a
similar position 1127 of FIG. 2 with 1ts clarmping surface 116 facing downward, or another
direction in which gravity aids in the rernoval of debrig, ax ifostrated instep (13 of FI1G. 7, An
end effector 312 of a robot may engage the object 520 with the plurality of adhesive rollers 308
fixed thercte. The object 528 may be 2 nuaskh-hike structure so it can be handled by existing
handling aufonation sguipmerntt such as robots with associated end effectors. The snd effector
312, with the object 820 secured thersto may extend toward the plateny 112 as shown in step (23,
The end effector 312 with the object 5320 may exiend 30 as to contact the entirety of clamping
surface 116, as shown i step (3} In step {4}, the end sffector 312 beging retracting away from the
platen 112, In step {5) the end effector 312 rotracts away from the platen 112 soasnotw be in
contact with the platen 112, The end effector 212 may extend to and from the platen 112 in steps
(23— {8) one or more times so that the plaralivy of adhesive rollers 506 contact the clamping

surface 116 to clean the same by removing most, i not all, of the particles 220 stuck w the
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clamping sarface 116, The tnveried orientation of the platen 112 ensures that agy dislodged
particles not adhered o the rolters 5306 fall away fron the platen 112 due to gravity.

It each of the previowusly described embodiments, the brush or end effector is described as
maoving relative to the platen. However, it is understood that in other embodiments, the brush or
ened effector may be proved to contact the platen, and the platen is then moved, while the brush
e end sffector remains stationary. I other weads, it is the relative movement between the platen
amd the platen cleaning apparatus that aids in the reraoval of debris. Relative moversent can be
accomplished by moving the brosh or end sffector, the platen, or both compones.

The above embodiments disclose the use of gravity 1o aid o debris remnoval, However,
the disclosure is not Iimited to these configurations. Certain ernbodiments may rely only on the
action of the platen cleaning apparatas, withowt the use of gravitational fwee.

Turaning to FIG. 8, yet another embodiment of the prosent disclosure is illustrated haviag
one or more adhestve sheets 802 affixed to an obiect 904 that is brought into comtact with the
clamping surface 116 of the platen 112 w clean the same. The object 904 may be a mask-iike
structure, where & mask-like structure is a device having a size and shape such that the end
effector may sngage it as i would a traditional mask. Thas, a mask-Hke structure includes both
masks and similarly shaped carviers ov structures. The adhesive sheets 802 include one side to
contact the claraping surface 118, This side 15 fabricated of adhestve material, such as tape, to
remove particles froum the same while leaving little harmiud residue,

In operation, the adhesive sheess 802 have one side that is adhered to an object %04, such
as a mask or mask-Dike structure that can be handled by cxasting handling astomation squipment,
The cleaning adhesive side of the adhesive sheet 802 is brought into contact with the clamping
surface 116 and particles are removed there from when the adhesive sheet is removed from the
clamping surtace 118,

F1Gs. 8A-B dlustrates one embodiment where an adhesive sheet 802 i3 affixed 1o an
ohject 904, The object 804 s driven towards the clamping surfaors 116 and hience the cleamng
side of the adhesive sheet 802 comacts the same. To aid in a controlled removal of the adhesive
sheet 802 {by preventing the adhesive sheet 807 from “popping” off}, one side of the object 904
may have a downward protrusion 906, When in the cleaning position, the object 904 and
adhesive sheet 802 rests flat on the clamping surface 802, as shown in FIG. 9A. Dowaward
protrusion 906 s positioned yach that # does not contact the clarsping surface 116

Druning removal of the adbesive shoot 802, shown 1o FIG. 98, a clamping mechanism
having brackets 912a, 912b may be driven spward in the direction of arrows 922 so that a shelf
$10 of one bracket 912a first contacts the protruston 906 before any portion of the other bracket
912b contacts the object 904, In this way, one side of the adhestve tape 802 proximate the arrow

914 is first peeled off the dlamping swface 116 to promote a peeling effect for disengaging the
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adhesive sheet 802 and to help prevent a sudden “popping” off of the adhesive sheet 802, FIG.
95 shows the object 904 partially disengaged Fom the clamping surface 118, as the protrusion
S06 is pushed up by bracket 912a.

Alternatively, or in addition 0 the offset surfaces of FIGs. 9A-R, the il ping 831, 832 of
the platen 112 may also be employed to aid in the peeling or Hiing of the adhestve sheet 802
from the clamping surface 118

FIG. 10 18 a puspective view of one embodinent of the disclosure having an adbesive
sheet B2 adhered to a mask-hike structore 904 that can be brought mto contact with the

clamping surface 116 of the platen 112 to clean the same. T this embodintent, the robotic end

effector 312 may bring the mask-fike structure 904 to the mask clamp/Bft 955, The mask
clamp/hit 935 Jowers the mask-tike structure 904 1o the platen 112 and clamps it. The adhesive
sheet 802 i now In contact with the camping surface 116 of the platen 112, Subseguently, the
mask clamp/hft 955 Lifts the mask-tike structure 904 off the clamping surface of the platen 112,
taking debuis with tt on the adhestve shegt,

in yet another embodiment consistent with the present disclosure, a cleaming
workpiece may be brought nto condact with the clomping surface 116, Testing has shown
that bringing clean selar cell walers into contact with the clamping surface 116 of'the platen
112 has a cleaning effect by remnoving some particles adhered thereto, In one method of
operation, 8 solar cell breakage ovent may leave particles on the clanaping surface 116 of the
platen 112, One or more clean solar cells may be loaded into and cveled through the fon
implanter being clamped and released from the clamping surface until the platen 112 has
adequately recovered from the breakage event. Running such test or clean walers through the
implanter can clean the clamping surface 116 without breaking the vacuum condition in the
processing station. In this cobodiment, the tost or clean wafers are clamped and removed
from the platen withowt performing any processing on the walers. In other words, the waters
are used exclusively for thely ability to romove debris from the platen and ave not processed.

In yet another embodiment, a single avvay of jois or a plurality of arravs of jets may dwect
a cleaning gas towards the Jlamping surface. The cleaning gas may be nitrogen or other benign
Process gases 1o remove particles from the clamping surface 116, The pressure within the
processing station may also be varied 1o maximnize paniculate removal. In ooe sinbadimend, the
position of the jeis is fixed. Inthis case, the clamping surface 116 may be scanned across an angy
of jets. The clamping surface 116 may also be positioned in such a way that gravity does pot
allow the dislodged particles to redeposit on the clamping surface 116, In another embodiment,

the platen miay remain stationary, while the gas soutrce is moved. The process of divecting a

10
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cleaning gas uses a ponp and vent cyele. This pump and vent ovcle may be repeated several
times, as desired.

In yet another embodiment, a low energy ion beam of a particutar species may be
directed at the clataping surface 116, which s positioned at a high incident angle to sffectively
have the ion beam provide a glancing blow to the clamping surface. In one embodiment, the
species may be argon. The glancing ion beam effectively cleans the clamping surface 116 while
enabling the vacuoum condition in the processing station to be maintained.

The clampmg swrface 116 can be exposed to the ion beam in one of more orientations to
maximize the cleaning effect, e.g., the platen 112 can rotate about its center four times by 90
degrees each time, thus exposing each quadrant to the high incidernt angle ion beam.

There has thus been provided platen cleaning apparatuses and methods that enable the
on implanter ¢ mamtain high throughput. For workpieces such as solar cells, the throughput of
the ion implanter is ¢ritical o maintainiog a low cost of ownership, The cleaning apparatuses
and methods provided herein can be utilized without breaking the vacumm condition in the
processing station,

The present disclosure is not 1o be limited in scope by the specific embodiments described
herein. Indeed, other various embodiments of and modifications to the present disclosure, in
addition to those described herein, will be apparent to those of ordinary skill in the art from the
foregoing descniption and accompanying drawings. Thus, such other embodiments and
modifications are intended to fall within the scope of the present disclosure. Further, although
the present disclosure hax been deseribed berein in the context of & particular imnplementation in
a particular environment for a particular purpose, those of ordinary skill in the art will recogmze
that ite useflness is not hnuted thereto and that the present disclosure may be beneficially

mplemenied in any nummber of environments for any number of purposes,

11
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What is claimed is:

1.

U

6.

A process for removing debris from the surface of a platen located in a processing station
used for ion implantation, comprising:
extending a platen cleaning device with bristles disposed on a movable arm such that
said bristles contact said surface of said platen; and
creating relative movement between said platen and said bristles, thereby removing
said debris from said surface. ‘
The process of claim 1, wherein said surface of said platen is rotated so as to face downward
prior to said bristles contacting said surface.
The process of claim 1, wherein said relative movement is created when said ion
implantation is not'occurring. -
The process of claim 1, wherein said movable arm is dedicated to said debris removal
operation,
The process of claim 1, wherein said movable arm comprises an end effector, wherein said
end cffector is used to engage and position masks during said ion implantation. _
The process of claim 5, wherein said movable arm may engage and release said platen
cleaning device. ‘
The process of claim 5, wherein said platen cleaning device comprises a mask-like structure
having bristles affixed to at least a first side.
The process of claim 5, wherein said platen cleaning device comprises a mask-like structure
having bristles affixed to a first side and a second side opposite said first side.
The process of claim 5, wherein said platen cleaning device comprises bristles on a first side
and a second side opposite said first side, wherein bristles on said first side are used to clean
said surface of said platen, and bristles on said second side are used to clean said end
cffector.
The proccess of claim 1, wherein said removing is performed without breaking a vacuum
condition of said processing station.
The process of claim 1, wherein said platen is oriented in a pbsition such that gravity aids in
said removing of said debris.
The process of claim 1, whercein said bristles are conductive and are electrically groundcd.
The process of claim 1, .wherein said relative movement is created by moving said platen
while said bristles remain stationary.
The process of claim 1, wherein said relative movement is created by moving said bristles
while said platen rcma‘ins stationary.
A process for utilizing and cleaning a platen located in a processing station used for ion

implantation, comprising:
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19.
20.

21.

2
tv

23.

24,

positioning said platen in a position suitable for ion implantation;
using a robot end effector to engage a mask, and position said mask in a path of an
ion beam;
using said robot end effector to disengage said mask;
using said robot end effector to engage a mask-like structure having a cleaning
mcechanism on at least onc side thereof; and
extending said end effector such that said cleaning mechanism contacts said clamping
surface of said platen, thereby removing said debris from said clamping surface.
‘The process of claim 15, further comprising repositioning said platen prior to extending said
end effector, such that gravity aids in said removal of said debris.
The process of claim 15, wherein said process is pcrformed without breaking a vacuum
condition of said processing station.
The process of claim 15, wherein said mask-like structure comprises a cleaning mechanism
on a first side and a second side opposite said first side, wherein said clecaning mechanism on
said first side is used to clean said clamping surface of said platen, and said cleaning
mechanism on said second side is used to clean said end effector.
The process of claim 15, wherein said cleaning mechanism comprises bristles.
The process of claim 15, wherein said cleaning mechanism comprises a plurality of adhesive
rollers.
The process of claim 15, wherein said end effector extends and retracts onc or more times $o
that said cleaning mechanism moves along said clamping surface.
The process of claim 15, wherein said platen moves relative to said cleaning mechanism to
remove debris from said platen.
A process for utilizing and cleaning a platen located in a processing station used for ion
implantation, comprising:
using a robot end effector to engage a mask, and position said mask in a path of an
ion beam;
using said robot end effector to disengage said mask;
using said robot end effector to engage a mask-like structure having an adhesive sheet
on one side thereof; positioning said mask-like structure on said clamping surface of
said platen,
lifting said mask-like structure from said clamping surfacc, thereby removing said
debris from said clamping surface.
The process of claim 23, wherein said mask-like structure comprises a downward protrusion
along one edge, such that when a clamping mechanism is driven upward, said one edge lifts

off said clamping surface before an opposite edge.
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