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SYSTEM FOR USING O - RINGS TO APPLY 
HOLDING FORCES 

FIELD 

[ 0001 ] Embodiments of the present disclosure relate to 
fastening systems for holding together two components with 
a spring force , and more particularly , for holding two 
components without the use of metal springs or washers . 

BACKGROUND 

[ 0002 ] Ion sources are used to create a plasma that con 
tains ions of a desired species . These ions are then typically 
extracted through an extraction aperture and directed toward 
a workpiece . Similarly , plasma chambers are also used to 
create a plasma , however , the workpiece is disposed within 
the plasma chamber . 
[ 0003 ] These ion sources and plasma chambers are typi 
cally constructed of multiple components which are fastened 
together . However , due to the temperatures experienced by 
these ion sources and plasma chambers , these components 
are subject to thermal expansion . Consequently , the fasten 
ers allow for some amount of relative movement . This is 
typically achieved by using springs with the desired spring 
force . 
[ 0004 ] However , new etching and process methods use 
very reactive process gases that aggressively attack metallic 
components . When these metal components are attacked by 
the process gas , the liberated materials coat the surfaces of 
the ion source or plasma chamber . The liberated materials 
may also migrate to the surface of the workpiece as con 
taminants and particles . 
[ 0005 ] Therefore , it would be beneficial if there were a 
fastening system for holding two components with a spring 
force that did not cause contamination of the workpiece . 
This system could be used in any application where the use 
of a metal spring may lead to contamination . 

embodiments , the O - ring holder comprises a plurality of 
spokes , extending upward from the bottom of the circular 
recess , the plurality of spokes contacting a bottom surface of 
the O - ring . In some embodiments , each of the plurality of 
spokes attach to the inner sidewall and the outer sidewall . In 
some embodiments , each of the plurality of spokes com 
prises a free end , distal from the bottom , and wherein the 
free end of each of the plurality of spokes is tapered . In other 
embodiments , the free end is flat . In certain embodiments , 
each of the plurality of spokes is spaced apart from an 
adjacent spoke by an angle of 360 ° / N , where N is a number 
of spokes . In some embodiments , N may be between 3 and 
8 . 
[ 0008 ] According to another embodiment , a fastening 
system for fastening a first component to a second compo 
nent is disclosed . The fastening system comprises a pin , 
having a head and a body ; a latch having a center opening 
dimensioned so that the body of the pin passes therethrough ; 
an O - ring holder having a plurality of vertical slots ; and a 
plurality of O - rings , where each of the plurality of O - rings 
is disposed in a respective vertical slot , and contacts an 
underside of the latch . In certain embodiments , each of the 
plurality of vertical slots is spaced apart from an adjacent 
vertical slot by an angle of 360 ° / N , where N is a number of 
vertical slots . In certain embodiments , N is between 3 and 8 . 
[ 0009 ] According to another embodiment , an extraction 
plate assembly for use with an ion source is disclosed . The 
extraction plate assembly comprises an extraction plate 
having an extraction aperture ; and a hole proximate the 
extraction aperture ; a blocker , having an opening ; and a 
fastening system , comprising : a pin , having a head and a 
body , passing through the hole and the opening ; a latch 
having a center opening dimensioned so that the body of the 
pin passes therethrough ; an O - ring holder ; and an O - ring , 
where the O - ring is disposed in the O - ring holder and is 
pressed against an underside of the latch . In certain embodi 
ments , the O - ring holder is disposed against the blocker . In 
certain embodiments , the O - ring holder comprises a circular 
recess with a bottom , an inner sidewall and an outer side 
wall ; and the O - ring is disposed in the circular recess . In 
certain further embodiments , the O - ring holder comprises a 
plurality of spokes , extending upward from the bottom of the 
circular recess , the plurality of spokes contacting a bottom 
surface of the O - ring . In certain embodiments , the O - ring 
holder comprises a plurality of vertical slots ; and a plurality 
of O - rings , where each of the plurality of O - rings is disposed 
in a respective vertical slot . 

SUMMARY 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0006 ] A fastening system for attaching two components 
with a spring force is disclosed . The fastening system 
utilizes O - rings to provide the spring force , eliminating the 
need for any metal components . The O - ring may be disposed 
in an O - ring holder that has a plurality of spokes . When 
compressed , indentations are created in the O - ring by the 
spokes . The number of spokes and their size and shape 
determine the spring force of the fastening system . In 
another embodiment , vertically oriented O - rings are uti 
lized . The fastening system may be used to fasten various 
components of an ion source . 
[ 0007 ] According to one embodiment , a fastening system 
for fastening a first component to a second component is 
disclosed . The fastening system comprises a pin , having a 
head and a body ; a latch having a center opening dimen 
sioned so that the body of the pin passes therethrough ; an 
O - ring holder having a circular recess with a bottom , an 
inner sidewall and an outer sidewall ; and a O - ring , where the 
O - ring is disposed in the circular recess and is disposed 
between an underside of the latch and the O - ring holder . In 
certain embodiments , the pin comprises a groove disposed 
along the body , where the center opening is dimensioned so 
that the latch is locked in the groove when rotated by a 
quarter turn . In certain embodiments , the O - ring is com 
pressed when the latch is locked in the groove . In certain 

[ 0010 ] For a better understanding of the present disclo 
sure , reference is made to the accompanying drawings , 
which are incorporated herein by reference and in which : 
[ 0011 ] FIG . 1 is a view of the fastening system according 
to one embodiment ; 
[ 0012 ] FIG . 2A shows a top view of the pin and latch of 
the fastening system of FIG . 1 ; 
[ 0013 ] FIG . 2B shows a pin according to another embodi 
ment ; 
[ 0014 ] FIG . 3 shows the O - ring and O - ring holder of FIG . 
1 according to one embodiment ; 
[ 0015 ] FIG . 4A - 4F show various embodiments of the 
O - ring holder for use in the embodiment of FIG . 1 ; 
[ 0016 ] FIG . 5 shows the pin , O - ring holder and O - ring 
assembled according to one embodiment ; 
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[ 0017 ] FIG . 6 is a view of a fastening system according to 
a second embodiment ; 
[ 0018 ] FIG . 7 shows the fastening system of FIG . 6 with 
the latch ; 
[ 0019 ] FIG . 8 shows the O - ring holder used with the 
fastening system of FIGS . 6 and 7 ; 
[ 0020 ] FIG . 9 shows the O - ring holder of FIG . 8 with the 
O - rings installed ; and 
[ 0021 ] FIG . 10 shows an ion source that uses the fastening 
system described herein . 

DETAILED DESCRIPTION 

[ 0022 ] As described above , in certain embodiments , ion 
sources or plasma chambers are held together using fasten 
ing systems that include some amount of spring force to 
accommodate thermal expansion . 
[ 0023 ] The present disclosure describes several fastening 
systems that achieve this goal without the use of any metallic 
components . This is especially beneficial in any environ 
ment where the metallic components may be subjected to 
caustic gasses , or other conditions that cause their degrada 
tion or compromise their operation . 
[ 0024 ] FIG . 10 shows one such embodiment . The system 
includes an ion source chamber 300 , comprised of a plurality 
of chamber walls 301. In certain embodiments , one or more 
of these chamber walls 301 may be constructed of a dielec 
tric material , such as quartz . An RF antenna 310 may be 
disposed on an exterior surface of a first dielectric wall 302 . 
The RF antenna 310 may be powered by a RF power supply 
320. The energy delivered to the RF antenna 310 is radiated 
within the ion source chamber 300 to ionize a feed gas , 
which is introduced via gas inlet 330. In other embodiments , 
the gas is ionized in a different manner , such as through the 
use of an indirectly heated cathode ( IHC ) , a capacitively 
coupled plasma source , an inductively coupled plasma 
source , a Bernas source or any other plasma generator . 
[ 0025 ] One chamber wall , referred to as the extraction 
plate 340 includes an extraction aperture 345 through which 
ions may exit the ion source chamber 300. The extraction 
plate 340 may be constructed of an electrically conductive 
material , such as titanium , tantalum or another metal . The 
extraction plate 340 may be in excess of 300 millimeters in 
width . Further , the extraction aperture 345 may be wider 
than the diameter of the workpiece 399 . 
[ 0026 ] A platen 360 is disposed outside the ion source 
chamber 300 proximate the extraction aperture 345. The 
workpiece 399 is disposed on the platen 360 . 
[ 0027 ] Disposed within the ion source chamber 300 may 
be a blocker 350. The blocker 350 may be a dielectric 
material that is used to affect the plasma sheath in the 
vicinity of the extraction aperture 345. In other embodi 
ments , the blocker 350 may be a metal coated with a 
dielectric material , such as a ceramic material . For example , 
in certain embodiments , the blocker 350 is disposed such 
that the ions exit the extraction aperture 345 at an extraction 
angle that is not perpendicular to the workpiece 399. In 
certain embodiments , ions may be extracted at two different 
extraction angles , such as is shown in FIG . 10. In this 
embodiment , a first beamlet 390 and a second beamlet 391 
are directed toward the workpiece 399. In other embodi 
ments , the ions are extracted at a single extraction angle . The 
placement of the blocker 350 within the ion source chamber 
300 relative to the extraction aperture 345 defines the angle 
at which the ions exit the ion source chamber 300 and impact 

the workpiece 399. The blocker 350 may be attached to the 
extraction plate 340 using any of the fastening systems 
described herein . 
[ 0028 ] FIG . 1 shows a fastening system 100 according to 
one embodiment . This fastening system 100 is used to hold 
a first component 10 and a second component 20 together . 
For example , the first component 10 may be the extraction 
plate 340 of FIG . 10 , while the second component 20 may 
be a blocker 350 . 
[ 0029 ] The fastening system 100 comprises a pin 110 that 
passes through holes or openings in the first component 10 
and the second component 20. The pin 110 may be made 
from alumina , quartz of a high performance material ( HPM ) 
that is resistant to etching . Of course , other suitable mate 
rials may also be used . The pin 110 may have a head 111 , 
larger than the body 112 so that the head 111 cannot pass 
through the holes or openings in the first component 10. In 
certain embodiments , the first component 10 may be coun 
tersunk so that the head 111 rests in a recess in the first 
component 10. In certain embodiments , the head 111 of the 
pin 110 may be circular , having a diameter of between 0.5 
and 1.0 inches . At least a portion of the body 112 of the pin 
110 may be oval in shape and have a length along its major 
axis of between 0.4 to 0.6 inches , and a length along its 
minor axis of between 0.2 and 0.4 inches . Of course , these 
dimensions are merely illustrative . Other dimensions may 
also be used . 
[ 0030 ] As noted above , in some embodiments , at least a 
portion of the body 112 of the pin 110 may have an oval or 
elliptical cross - section , as best seen in FIG . 2A . Further , as 
seen in FIG . 1 , a groove 113 may be disposed on the body 
112 to allow attachment of the latch 120. In certain embodi 
ments , the entire body 112 of the pin 110 may have an 
elliptical cross - section . In other embodiments , the body 112 
of the pin 110 may have a circular cross - section from the 
head 111 to the groove 113 , and may have an elliptical 
cross - section after the groove 113 , as shown in FIG . 2B . As 
shown in FIG . 2A , the latch 120 may be circular with an 
opening 121 that is oval or elliptical . The latch 120 may be 
made of HPM , alumina , quartz or any other suitable mate 
rial . The opening 121 may be sized to be slightly larger than 
the cross - section of the body 112. In this way , the latch 120 
may be placed over the pin 110 such that the opening 121 
and the body 112 are similar aligned . The latch 120 may then 
be lowered onto the pin 110. When the latch 120 reaches the 
level of the groove 113 , the latch 120 may be rotated a 
quarter turn ( i.e. 90 ° ) such that the latch 120 is now retained 
by the groove 113 . 
[ 0031 ] In another embodiment , the latch 120 may have a 
C - clip shape , and only use a section of an ring instead of 
a continuous circular O - ring . The C - clip would have a 
tapered surface , such as a ramp , allowing the C - clip to be 
slid in easily at first , then applying the spring force as the 
C - clip is fully inserted . 
[ 0032 ] Although not shown , in other embodiments , the 
body 112 of the pin 110 may have a round cross - section . In 
this embodiment , the pin 110 may have a head that has an 
oval or elliptical cross - section . Once the latch 120 passes the 
head of the pin 110 , it may be rotated a quarter turn to secure 
it in place . 
[ 0033 ] In certain embodiments , the latch 120 has a flange 
122 that extends downward from its outer edge . The flange 
122 may cover the O - ring 140 and part of the O - ring holder 
130 , as described below . 



US 2019/0371580 A1 Dec. 5 , 2019 
3 

[ 0034 ] An O - ring holder 130 may be disposed on the 
second component 20 , and rests beneath the latch 120. The 
O - ring holder 130 may be made of HPM , alumina , quartz or 
any other suitable material . As seen in FIG . 1 and FIG . 3 , the 
O - ring holder 130 may be an annular ring having an inner 
diameter and an outer diameter . The inner diameter may be 
at least as large as the major axis of the body 112 of the pin 
110 to allow the pin 110 to pass through the hole in the center 
of the O - ring holder 130. The inner diameter may be 0.4 to 
0.6 inches in certain embodiments . In other embodiments , 
the O - ring holder 130 may not be an annular ring . Rather the 
O - ring holder 130 may have a circular outer edge , but the 
inner edge may have the same shape as the body 112 of the 
pin 110. In all embodiments , the body 112 of the pin 110 is 
able to pass through the hole in the center of the O - ring 
holder 130. The O - ring holder 130 may also have a circular 
recess 131 in which the O - ring 140 is disposed . 
[ 0035 ] An O - ring 140 is disposed in the O - ring holder 130 . 
The O - ring 140 is oriented such that the pin 110 passes 
through the central hole in the O - ring 140. In other words , 
the O - ring 140 is horizontally oriented relative to the pin 
110. In some embodiment , the inner diameter of the O - ring 
140 may be between 0.6 and 0.8 inches , while the outer 
diameter is between 0.8 and 1.2 inches . The width of the 
O - ring 140 may be between 0.1 and 0.2 inches . Of course , 
other dimensions may be used . In certain embodiments , the 
O - ring 140 may be constructed of a perfluoroelastomer . The 
O - ring 140 is in physical contact with the O - ring holder 130 
on its bottom surface and the latch 120 on its upper surface . 
In certain embodiments , the O - ring 140 is compressed 
between the O - ring holder 130 and the latch 120. The O - ring 
140 may be constructed of any suitable material , such as 
synthetic rubber , fluoroelastomers or other types of elasto 
mers . The O - ring 140 has a certain resistance to indentation , 
typically measured by a durometer . Higher values indicate 
less flexibility . 
[ 0036 ] As seen in FIG . 1 , the diameter of the latch 120 
may be larger than that of the O - ring 140 and the O - ring 
holder 130 , so that the flange 122 may cover the O - ring 140 
and at least a portion of the O - ring holder 130. In certain 
embodiments , the flange 122 may extend all the way to the 
top surface of the second component 20. In other embodi 
ments , a gap may exist between the flange 122 and the top 
surface of the second component 20 . 
[ 0037 ] The circular recess 131 may have a variety of 
different cross - sections . For example , FIG . 1 shows the 
cross - section of the circular recess 131 as having two 
vertical sidewalls 132 and a bottom 133 , which may be 
horizontal . In contrast , FIG . 3 shows a cross - section having 
two inwardly sloped sidewalls 134 and a bottom 133 , which 
may be horizontal . The configuration of the sidewalls and 
the bottom may affect the spring force of the O - ring 140. In 
other words , in FIG . 1 , any compression of the O - ring 140 
forces an upward force , since the entirety of the bottom 
surface of the O - ring is disposed directly on the bottom 133 . 
In contrast , in the configuration shown in FIG . 3 , the 
inwardly sloped sidewalls 134 are supporting the O - ring 
140. Thus , compression of the O - ring 140 may deform the 
O - ring 140 and push it deeper into the recess 131 toward the 
bottom 133. This may result in a lower spring force for the 
O - ring 140 in this configuration . Stated differently , the 
amount that the O - ring 140 can deform toward the bottom 
133 may be deterministic of the spring force of the O - ring 
140 . 

[ 0038 ] With this in mind , a plurality of different O - ring 
holders may be designed . FIGS . 4A - 4F show six different 
embodiments where each O - ring holder 130 comprises a 
bottom 133 , which may be horizontal , an inner sidewall and 
an outer sidewall , which may comprise vertical sidewalls 
132. Of course , inwardly sloped sidewalls 134 may alter 
natively be used . Each O - ring holder 130 also comprises at 
least one spoke 135 that extends upward from the horizontal 
bottom 133. A spoke 135 is an upward protrusion from the 
bottom 133 of the O - ring holder 130. Each spoke 135 may 
extend from the inner sidewall to the outer sidewall and be 
attached or molded to these two sidewalls . The spokes 135 
may not extend to the top of the vertical sidewalls 132. The 
distance from the horizontal bottom 133 to the top of the free 
end of the spoke 135 may be referred to as the height of the 
spoke 135. The width of the spoke refers to the dimension 
of the spoke 135 in the direction perpendicular to the radial 
direction . A spoke 135 may have a tapered free end as shown 
in FIG . 4E - 4F , or may have a flat free end as shown in FIGS . 
4B and 4D . A tapered free end indicates that the spoke 135 
is wider near the bottom 133 than at its free end . This 
includes embodiments in which the free end may terminate 
in a sharp edge , or a dull edge . A flat free end indicates that 
the spoke 135 is the same thickness near the bottom 133 as 
it is at the free end . Further , the width of the spokes 135 may 
vary . For example , the spokes of FIG . 4B are thinner than the 
spokes of FIG . 4C . Additionally , the number of spokes may 
vary . For example , FIG . 4E shows two spokes , FIGS . 4B - D 
show three spokes , while FIGS . 4A and 4F show four 
spokes . Of course , an arbitrary number of spokes may be 
used . To allow the O - ring 140 to sit flat on the O - ring holder 
130 , the spokes 135 may be equally spaced apart . Therefore , 
the angle between adjacent spokes may be defined as 
360 ° / N , where N is the number of spokes . In certain 
embodiments , the number of spokes may be between 3 and 
8 . 

[ 0039 ] In operation , the pin 110 is placed through open 
ings or holes in the first component 10 and the second 
component 20. The O - ring holder 130 is slipped over the pin 
110. The O - ring 140 is then disposed on the O - ring holder 
130 , and specifically , rested on the spokes 135 of the O - ring 
holder 130. This can be seen in FIG . 5. The latch 120 is then 
placed over the pin 110 and secured to the groove 113 by a 
quarter turn . The O - ring 140 is in physical contact with both 
the latch 120 and the spokes 135 and may be slightly 
compressed in the default state . In certain embodiments , the 
default amount of spring force may be between 3 and 9 
pounds , although other values may be used . If the fastening 
system 100 is subjected to heat , thermal expansion may 
cause the first component 10 and / or the second component 
20 to expand . Since the distance between the latch 120 and 
the head 111 of the pin is fixed , this expansion is accom 
modated by compression of the O - ring 140. Specifically , the 
O - ring 140 is pressed into the spokes 135 , such that the 
O - ring 140 is indented by each spoke 135. The number , 
height and shape of the spokes 135 determine the amount of 
force that is expended to create the indentations . An O - ring 
holder 130 having fewer spokes 135 with tapered free ends 
will result in a lower spring force than an O - ring holder 
having more spokes or one with non - tapered spokes 135 . 
[ 0040 ] The determination of the number of spokes 135 , 
the width and height of each spoke 135 and whether the 
spokes have tapered free ends are design choices based on 
the desired spring force that the O - ring 140 is intended to 
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provide . The number of spokes , the width of the spokes and 
the depth of the spokes may greatly affect the spring forces . 
[ 0041 ] While FIGS . 4A - 4F show the spokes 135 disposed 
on the O - ring holder 130 , other embodiments are also 
possible . For example , in an alternate embodiment , spokes 
may also be disposed on the underside of the latch 120. The 
spokes on the latch 120 and the spokes 135 on the O - ring 
holder 130 may be aligned , such that the O - ring 140 is 
contacted at the same points on its upper surface and its 
lower surface . For example , assume that each has three 
spokes . Then , when assembled , the spokes 135 of the O - ring 
holder 130 may be disposed at arbitrary angles of 0 ° , 120 ° 
and 240 ° . The spokes of the latch 120 may then also be 
disposed at angles 0 ° , 120 ° and 240 ° . 
[ 0042 ] In another embodiment , the spokes 135 of the 
O - ring holder 130 are not aligned with the spokes of the 
latch 120 when the fastening system 100 is assembled . In 
one particular embodiment , the spokes of the latch 120 may 
be configured to be disposed between the spokes 135 of the 
O - ring holder 130. When assembled , the spokes 135 of the 
O - ring holder 130 may be disposed at arbitrary angles of 0 ° , 
120 ° and 240 ° . The spokes of the latch 120 may then be 
disposed at angles 60 ° , 180 ° and 300 ° . 
[ 0043 ] In yet another embodiment , the O - ring holder 130 
may have the circular recess 131 , but may lack spokes 135 . 
Rather , the spokes may be disposed only on the underside of 
the latch 120. In certain embodiments , an O - ring holder 130 
may not be employed if the underside of the latch 120 
includes spokes and a circular recess . 
[ 0044 ] While the O - ring 140 may be oriented horizontally , 
other embodiments are also possible . FIGS . 6-9 show 
another embodiment of the fastening system 200 where the 
O - rings are oriented vertically . Rather than relying on the 
ability to compress or indent the material used to construct 
the O - ring , this embodiment relies on the ability to distort 
the circular shape of the O - ring to achieve the spring force . 
[ 0045 ] Like the earlier embodiments , this fastening system 
200 utilizes a pin 110 and a latch 120 to secure a first 
component 10 to a second component 20 . 
[ 0046 ] As best seen in FIG . 8 and FIG . 9 , the O - ring holder 
230 may be an annular ring having an inner diameter and an 
outer diameter . The inner diameter may be at least as large 
as the major axis of the body 112 of the pin 110 to allow the 
body 112 of the pin 110 to pass through the center hole in the 
O - ring holder 230. In other embodiments , the O - ring holder 
230 may not be an annular ring . Rather the O - ring holder 
230 may have a circular outer edge , but the inner edge may 
have the same shape as the body 112 of the pin 110. In all 
embodiments , the body 112 of the pin 110 is able to pass 
through the center hole in the O - ring holder 230. The O - ring 
holder 230 may be made of HPM , alumina , quartz or any 
other suitable material . Unlike the previous embodiments , 
the O - ring holder 230 comprises a plurality of vertical slots 
231 , as best seen in FIG . 6 and FIG . 8. The number of 
vertical slots 231 may vary and may be any number greater 
than 1. The vertical slots 231 may be equally spaced about 
the O - ring holder 230. For example , FIGS . 8 and 9 show 
four vertical slots 231 where the midpoint of each vertical 
slot 231 is spaced apart from the midpoint of the adjacent 
vertical slots by 90 ° . In general , the midpoint of each vertical 
slot 231 is spaced apart from the midpoint of the two 
adjacent vertical slots 231 by 360 ° / N , where N is the number 
of vertical slots 231. In certain embodiments , N is between 
3 and 8 . 

[ 0047 ] FIG . 6 and FIG . 9 show a plurality of O - rings 240 
each disposed in a respective vertical slot 231. The O - rings 
240 have an outer diameter , an inner diameter and a width . 
In certain embodiments , the outer diameter may be between 
0.2 and 0.3 inches , the inner diameter may be between 0.05 
and 0.150 inches and the width may be between 0.05 and 0.1 
inches . Of course , other dimensions may also be used . The 
vertical slots 231 each have a depth , a length and a width . In 
certain embodiments , the depth may be between 0.1 and 0.3 
inches , the length may be between 0.1 and 0.3 inches and the 
width may be between 0.05 and 0.1 inches . Of course , other 
dimensions may also be used . It is noted that the vertical 
slots 231 may not extend completely through the O - ring 
holder 230. The width of the vertical slots 231 may be equal 
to or slightly greater than the width of the O - rings 240. The 
length of the vertical slots 231 is equal to or slightly greater 
than the outer diameter of the O - rings 240. Finally , the depth 
of the vertical slots 231 is slightly less than the outer 
diameter of the O - rings 240 so that , when disposed in the 
vertical slots 231 , the O - rings 240 protrude from the top of 
the vertical slots 231 , as shown in FIG . 9. In certain 
embodiments , the narrower the vertical slot 231 , the more it 
would restrict the O - ring 240 from compressing , causing 
higher spring forces . Conversely , the wider the vertical slot 
231 relative to the O - ring 240 , the less spring force . 
[ 0048 ] As seen in FIG . 7 , when the latch 120 is attached 
to the pin 110 , the underside of the latch 120 contacts the 
O - rings 240 , creating a spring force . The amount of spring 
force is related to the width of the O - rings 240 , the distance 
that the O - rings 240 extend above the O - ring holder 230 , the 
area of the O - ring surface being compressed and the material 
used to construct the O - rings 240. As described above , 
changes in dimension caused by thermal expansion may be 
accommodated by the spring force in the O - rings 240 . 
Additionally , the flange 122 of the latch 120 may extend 
downward so as to cover the O - rings 240 and part or all of 
the O - ring holder 230 . 
[ 0049 ] Thus , referring to FIG . 10 , an extraction plate 
assembly may be constructed using the fastening systems 
described herein . The extraction plate assembly includes an 
extraction plate 340 , a blocker 350 , and a fastening system . 
The fastening system includes a pin 110 , a latch 120 , at least 
one O - ring and an O - ring holder . The extraction plate 340 
has an extraction aperture and at least one hole to accom 
modate a pin from the fastening system . Likewise , the 
blocker 350 may have at least one opening to accommodate 
the pin from the fastening system . In some embodiments , the 
O - ring holder may be the O - ring holder 130 of FIGS . 3-5 , 
and one O - ring may be used . In other embodiments , the 
O - ring holder may be the O - ring holder 230 of FIGS . 6-9 , 
which employs a plurality of O - rings 240 . 
[ 0050 ] The system and method described herein have 
many advantages . First , no metal parts are used . This 
reduces the amount of contaminants that are introduced into 
an ion source or plasma chamber , and also reduces the 
contaminants that are disposed on the workpieces . Addition 
ally , in the first embodiment , the novel use of spokes allows 
the spring force of the fastening system to be tailored for a 
specific application . In other words , by selection of the 
number of spokes and the size and shape of those spokes , the 
spring force of the fastening system can be customized . 
Similarly , the number of O - rings , and the dimensions of the 
vertical slots allows the spring force to be tailored in the 
second embodiment . 
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9. The fastening system of claim 8 , wherein N is between 
3 and 8 . 

10. A fastening system for fastening a first component to 
a second component , comprising : 

a pin , having a head and a body ; 
a latch having a center opening dimensioned so that the 
body of the pin passes therethrough ; 

an O - ring holder having a plurality of vertical slots ; and 
a plurality of O - rings , where each of the plurality of 

O - rings is disposed in a respective vertical slot , and 
contacts an underside of the latch . 

11. The fastening system of claim 10 , wherein the pin 
comprises a groove disposed along the body , where the 
center opening is dimensioned so that the latch is locked in 
the groove when rotated by a quarter turn . 

12. The fastening system of claim 11 , wherein each of the 
plurality of O - rings is compressed when the latch is locked 
in the groove . 

[ 0051 ] Additionally , the fastening systems described 
herein have application in any environment where the use of 
metal springs is discouraged or not possible . 
[ 0052 ] The present disclosure is not to 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 description and accompanying drawings . Thus , 
such other embodiments and modifications are intended to 
fall within the scope of the present disclosure . Furthermore , 
although the present disclosure has been described herein in 
the context of a particular implementation in a particular 
environment for a particular purpose , those of ordinary skill 
in the art will recognize that its usefulness is not limited 
thereto and that the present disclosure may be beneficially 
implemented in any number of environments for any num 
ber of purposes . Accordingly , the claims set forth below 
should be construed in view of the full breadth and spirit of 
the present disclosure as described herein . 
What is claimed is : 
1. A fastening system for fastening a first component to a 

second component , comprising : 
a pin , having a head and a body ; 
a latch having a center opening dimensioned so that the 
body of the pin passes therethrough ; 

an O - ring holder having a circular recess with a bottom , 
an inner sidewall and an outer sidewall ; and 

a O - ring , where the O - ring is disposed in the circular 
recess and is disposed between an underside of the 
latch and the O - ring holder . 

2. The fastening system of claim 1 , wherein the pin 
comprises a groove disposed along the body , where the 
center opening is dimensioned so that the latch is locked in 
the groove when rotated by a quarter turn . 

3. The fastening system of claim wherein the O - ring is 
compressed when the latch is locked in the groove . 

4. The fastening system of claim 1 , wherein the O - ring 
holder comprises a plurality of spokes , extending upward 
from the bottom of the circular recess , the plurality of spokes 
contacting a bottom surface of the O - ring . 

5. The fastening system of claim 4 , wherein each of the 
plurality of spokes attach to the inner sidewall and the outer 
sidewall . 

6. The fastening system of claim 4 , wherein each of the 
plurality of spokes comprises a free end , distal from the 
bottom , and wherein the free end of each of the plurality of 
spokes is tapered 

7. The fastening system of claim 4 , wherein each of the 
plurality of spokes comprises a free end , distal from the 
bottom , and wherein the free end of each of the plurality of 
spokes is flat . 

8. The fastening system of claim 4 , wherein each of the 
plurality of spokes is spaced apart from an adjacent spoke by 
an angle of 360 ° / N , where N is a number of spokes . 

13. The fastening system of claim 10 , wherein each of the 
plurality of vertical slots is spaced apart from an adjacent 
vertical slot by an angle of 360 ° / N , where N is a number of 
vertical slots . 

14. The fastening system of claim 13 , wherein N is 
between 3 and 8 . 

15. An extraction plate assembly for use with an ion 
source , comprising : 

an extraction plate having an extraction aperture ; and 
a hole proximate the extraction aperture ; 
a blocker , having an opening ; and 
a fastening system , comprising : 

a pin , having a head and a body , passing through the 
hole and the opening ; 

a latch having a center opening dimensioned so that the 
body of the pin passes therethrough ; 

an O - ring holder ; and 
an O - ring , where the O - ring is disposed in the O - ring 
holder and is pressed against an underside of the 
latch . 

16. The extraction plate assembly of claim 15 , wherein the 
O - ring holder is disposed against the blocker . 

17. The extraction plate assembly of claim 15 , wherein the 
O - ring holder comprises a circular recess with a bottom , an 
inner sidewall and an outer sidewall ; and the O - ring is 
disposed in the circular recess . 

18. The extraction plate assembly of claim 17 , wherein the 
O - ring holder comprises a plurality of spokes , extending 
upward from the bottom of the circular recess , the plurality 
of spokes contacting a bottom surface of the O - ring . 

19. The extraction plate assembly of claim 15 , wherein the 
O - ring holder comprises a plurality of vertical slots ; and a 
plurality of O - rings , where each of the plurality of O - rings 
is disposed in a respective vertical slot . 


