WAFER RETAI NI NG MECHANI SM The present invention relates to a

waf er retaining nechanism in particular to one including nor & f&#8-Bne
link unit each of which has a sliding link, a |lower link, a frontagtink,

upper |i nk,

and associ ated pins, thereby the link unitsican urge, and

retain securely, the wafers contained in a wafer cassette.

Conventi onal

|y various devices are provided for preventing the

sem conductor wafers from being jarred or bunped when the wafers are

transported

or stored. Especially, particulate nay be caused when jar

an

occurs resulting abrasion between the wafers and the contacted surfaces of

a wafer cassette. To prevyAFER RETAINENGOMECHANISM e rel ease, the

be held securely within the wafer cassette. US Pat ent

waf er s nust

No. 5,452,795 issued to Gallagher et al. relates to an actuated rotary

retai ner for
si dewal | of

silicone wafer box. The rotary retainer is attached to the

a box

The present invention relates to a wafer retaining mechanism, in particular to one
including more than one link unit each of which has a sliding link, a lower link, a front
link, an upper link, and associated pins, thereby the link units can urge, and retain

securely, the wafers contained in a wafer cassette.

Conventionally various devices are provided for preventing the semiconductor
wafers from being jarred or bumped when the wafers are transported or stored.

Especially, particulate may be caused when jar occurs resulting abrasion between the

wafers and the contacted surfaces of a wafer cassette. To prevent wafer damage and -

particulate release, the wafers must be held securely within the wafer cassette.

US Patent No. 5,452,795 issued to Gallagher et al. relates to an actuated rotary

retainer for silicone wafer box. The rotary retainer is attached to the sidewall of a box

. to prevent movement of the wafers within a wafer cassette during transportation and

storage. The rotary retainer consists of an elongated shaft, fingers, a coil spring, a first
bearing, and a second bearing. The first and second bearings are attached to the box,
and the elongated shaft is rotably coupled to the bores of the first and second bearings.
The shaft is coupled to the first and second bearings, wherein"the_shafc bottom contacts

a door as the box and the door are engaged. The shaft rotates "'chrough the bore from a

first position to a second position when the box and the door are engaged. The first |

and second bearings are attached to the box inner sidewall, whereby a peg of the shaft

first comes into slight contact with the bottom and of a sloped rotation member when



-to prevent novenent of the wafers wthin a wafer cassette-during
transportation and storage. The rotary retainer consists of an el ongated
shaft, fingers, a coil spring, a first bearing, and a second bearing. The
first and second bearings are attached to the box, and the el ongated shaft
is rotably coupled to the bores of the firkt and second bearings. The
shaft is coupled to the first and second bearings, wherein the shaft bottom
contacts a door as the box and the door are engaged. The shaft rotates
through the bore froma first position to a second position when the box
and the doothebax anhdger arerfillyrengaged. aite fisgem dretaim tensgmicondugtor avweferd t o

the box inner sidewall, whereby a peg of the shaft first conmes into slight
contact wi t withingh® s¢miconductbrovafer cissypedviientths bexisreaghgsd witiethe door. The
2 the box and door are fully engaged. The fingers retain the

sem conduct Gaferaéiinmg Sidely drelRitidRM 67 IBLISTR WRIBY, gﬂéf%t&x%?g%%%e box

I's engaged with the door. wafer retaining fing ﬁp](c).s lpn

t he shaft, e en. the hox and dogor are en ed, the ers_align

w th vt er s 6 afEaed. 195 et 0 SRB.Sa8 oS, B AN st of 't\%nmg er
I ni fingers absorb force fromthe wafers when the box is jarre

(rjﬁﬁ ?In SI ? ? anqlg% teatlihgvafer retaining fingers absorb force from the wafers when the box is

jarred during transportation.

Furthér, US Patent No. 4,815,912 issued to Maney et al. relates to a box door
actuated retainer comprising a tdngue, a box door member which extends along with
the length of the tongue, a first parallelogram arm attached to the door member, two
side arms attached to a box at two display locations which form a second
parallelogram arm. The first and second arms are the same length as are the side arms.
The side arms are pivotively connected to the first and second arms.. When the box
door is opened and lowered, the box door member is also lowered by the operation of
.gravity, causing the side arms to pivot. The pivoting of the side arms causes the
tongue to travel not only downward, but also retracting away from the wafers
contained in a cassette. As such, the cassette and the wafers are enabled to be easily
withdrawn out of the box. When the cassette and the wafers are to be returned back
into the box, the box door contacts the bottom of the box door member (though until
the box door contacts the bottom position of the box_doo__{ member, the retair;;r
remains away from the -wafers), the tongue moves toward and abutting upon the
wafers containéd in the cassette. Therefore, even if the box may be jarred or bumped,

the wafers are restrained from any substantial movement. This restraint tends to

reduce the movement of contamination particles.



.Further, US Patent No. 4,815,912 issued to Maney et al. relates to a box
door actuated retainer conprising a tongue, a box door nenber which
extends along with the length of the tongue, a first parallel ogramarm
attached to the door nenber, twd. side arpgs attached to a box at two

di splay | ocations which forma second parallelogramarm The first and
second arns are the sane length as are the side arns. The side arns are
pi votively connected to the first and second arns. Wien the box door is

opened and | owe . . r. [0S red b h r.ation of
gravity, causi ngﬁgﬁlggéhﬁé@%épgn@gtl%tgﬁ&@% .pr%%’l %Ig,\?'te?\l?% 0E lﬁ%@a@frﬁgﬁgp

causes the tongue to trayel not only downward, but al so retracting away
from the wat SHUCUEG, Auiss Qeterent fom fhatediselosedsinsthe179% pateat sukile; somewhat he
wafers are enabled to be easily wthdrawn out of the box. Wen the
cassett e ansimilarctorstfat rdischosed tim thee'9l 2 tpatene din Ilxec kense ribat 4 linkdgexis used thex door
contacts the bottom of the box door nenber (though until the box door

contacts t hﬁreb@it-ﬁmms sérvey 1t improce B efféeOin mﬁgg thd Maferebaitmasd ri}ﬂ gMai ns

away fromthe wafers), the tongue noves toward and abutting upon the
wafers contgined in the cassette. Therefore, even if the box may be jarred
or bunped, the wafers are restrained fromany substantial nmovenent. This

restraint tends to reduce the novenent of contam nation particles.

It is thus a primary object of the present invention to provide a wafer retaining
mechanism being provided with more than one link unit at appropriate locations inside
and of a box, thereby the link unit retains the wafers when the box receives the wafer

cassette and contacts a chassis attached to the bottom of the wafer cassette.

It is still an object of the present invention to provide a wafer retaining
mechanism in which two link units are respectively disposed at two neighboring
corners inside and of the box, thereby the wafers contained in the cassette are retained

in a more stable condition.

It is a further object of the present invention to provide a wafer retaining
" mechanism including an urging plate mounted on an upper link .of the link unit so as to

produce a solid retaining effect against the wafers.

Generally speaking, the wafer retaining mechanism of the present invention
comprises a box and more than one link unit disposed at appropriate locations inside
and of the box. The link unit is operative in coardination with a wafer cassette, waferg
received within the wafer cassette, and a chassis att'ached to the bottom of the wafer

cassette, such that the link unit may urge the wafers in place when the box receives the



-The present invention is intended to provide a wafer retaining nechanism
having a structure quite different fromthat disclosed in the '795 patent,
while somewhat simlar to that disclosed in the '912 patent in the sense
that a |inkage is used, the present invention serves to inprove the effect
in retaining the wafers contained in a cassette. " It is thus a
primary object of the present invention to provide a wafer retaining
nechanisn1being provided with nore than one link unit at appropriate

| ocati ons |ns and box, y.t.he |]jnk un| ns.the wafers
when t he bo&’ %159%% ﬁ\% Ol it m%%étsl‘é‘“&rll‘ﬂi"c%m%t gﬁﬁ%lé‘ﬂ% agd @Ached
to the bottomof the wafer cassette. It is st|II an object of the
present invepperdnk.to provide a wafer retaining mechanismin which two |ink
units are respectively disposed at two nei ghboring corners inside and of

t he box, thereby the wafers contained in the cassette are retained in a
nore stable condition. It is a further object of the present

i nvention t PNPTHIE ODRAWINGS' et ai ni ng nechani smincluding an urging plate
mounted on an upper link of the link unit so as to

The structure and functions of the present invention are described in conjunction

with the following drawings.

Fig. 1 is an exploded view illustrating a wafer retaining mechanism according to
the present invention being assembled inside a box, in accompany with a wafer cassette,

wafers, and a chassis;

Fig. 2 is a schematic view illustrating the box receiving a wafer cassette, wherein
the link units of the present invention urgé against the chassis for pushing the wafers to

align in place; and

Fig. 3 is a schiematic view illustrating operations of the link units of the present
invention, wherein Fig. 3A illustrates a status that the sliding link of the link unit starts
to urge against the chassis when the box receives the cassette; Fig. 3B illustrates a
status that the slidiﬁg link pushes the lower link upwards and pushes the front link
obliquely leftwards; and- Fig. 3C illustrates a status that the sliding link and the front
link both press against the chassis causing the front link to fully expand for urging the .

wafers to align in place.

Now referring to Figs. 1 and 2, a wafer retaining mechanism of the present

invention comprisés a box 10 and more than one link unit 20, wherein the box 10 is a



.produce a solid retaining effect against the wafers: : General ly
speaki ng, the wafer retaining nmechani smof the present invention conprises
a box and nore than one link unit disposed at appropriate |ocations inside
and of the box. The link unit is operative in coordination with a wafer
cassette, wafers received within the wafe§ cassette, and a chassis
attached to the bottom of the wafer cassette, such that the link unit may
urge the wafers in place when the box receives the

4 waf er cassette. The link unit includes a sliding link, a lower link, a

front |ink, h& g&ﬁ,m 4 em'n;g 'Qﬁﬁ M@?f ; cture
and functi pnsng‘f the pr gég‘mhn%&ln?})ent ol\irt]-[(l’;g% e\s/%‘rl eg) Teﬁelg%ﬁjvlvj%%teﬁaggn&%w th

the follow 3§ fcgjrrs?ovyl'm%gasplurality of wafers and the wafer cassette is affixed with a chassis 40 at
the bottom thereof. The link units 20 are disposed at appropriate locations inside and

of the box 10. In this embodiment, two link units 20 are respectively disposed at two

neighboring corners inside and of the box 10.

As shown in Figs. 3A to 3D, the link unit 20 includes a sliding link 26, a lower
link 22, a front link 23, and an upper link 24; wherein the sliding link 26 is slidably,
telescopically provided on a base link 21 affixed to the box. 10, the left lower side of
the sliding link 26, and the left upper side of the base link 21, being respectively
provided with a tongue 262 or 261 projecting outwards. The tongues 262 and 261 are
each formed with openings for respectively pivoting the upper link 24 and the lower
link 22 at the right sides thereof, by means of pins 281 and 283. The ﬁpper link 24 and
the lower link 22 are pivotally connected with the front link 23 by means of pins 282
and 284, wherein the upper link 24 is formed with openings 241 and 242 at the pivots
and the lower link 22 is formed with openings 221 and 222 at the pivots. Alternatively,
the upper link 24 can be at the right side pivotally connected to the box 10, and the
lower link 22 at the right side to the sliding link 26. Tongues 262 and 261 may be
provided on the box 10, and on the sliding link 26, for pivotally connecting the upper

and the lower links 24 and 22.

In this embodiment, the sliding link 26 is siidably received within the base link 21,
which is affixed inside the box 10. .In praciicé, the sliding rod 26 may be movably
disposed inside the box 10 by any measures. In this embodiment, the upper end 26a of

the slidh{g link 26 has a smaller diameter for receiving a spring 27, which urges against



-Fig. 1 is an exploded view illustrating a wafer retaining nmechanism
according to the present invention being assenbled inside a box, in
acconpany with a wafer cassette, wafers, and a chassis; Fig. 2is
a schematic view illustrating the box recgiving a wafer cassette, wherein
the link units of the present invention urge against the chassis for
pushing the wafers to align in place; and Fig. 3 1s a schematic
view illustrating operations of the link units of the present invention,

wherein Fi l us t the slidin nk of 1the Link unit
starts to%ul%'gﬁpggé%g fjl ﬁ@ea?ﬁgg‘—lt"gsz\kh ﬁﬂqrﬁtg ‘Bc}h %Jé§°f“ﬁ%“t PPles e

Fig. 3Billustrates a_ status that the slidin Ilnk pushes the Iower I|ink
upwar ds andofses insthe shiding rerh26 to wige thayslidingdink Jo-dawnwards subirsting the extire
illustrates a status that the sliding link and the front 1ink both press
agai nst thelmklmaft:*.oassumesmmgactt&iaptﬁslm link to fully expand for urging the
wafers to align in place. -Now referring to Figs. 1 and 2, a wafer
retai ni ng mechani sm of the present invention conprises a box 10 and nore

than one |ink UWhén tHe bot1®r QiversithewhfeK cdsSetteS3 3 the sliding link 26 of the link unit

20 undertakes contact with the chassis 40 (as shown in Fig. 3A). The sliding link 26 is
then forced to move upwards subjecting the lower link 22 to move obliquely leftwards
and upwards thereby causing the lower end of the front link 23 to move obliquely
leftwards and upwards (as shown in Fig. 3B). When both the sliding link 26 and the
lower link 22 urge against the chassis 40, the upper end of the front link 23 pivots
about the_ upper link 24 to assume a fully expanded position so as to retain the wafers

securely in the wafer cassette 30. _ .

Furthermore,.t.l.le front link 23 may be equipped with a disposal;le liher 25 at
frontage thereof so as to facilitate replacement ot; contamiriated liners resulfed from-
multiple contacts with the wafers to constémtly mait-ltain an uncontaminated contact.
The upper link 24 may further be mounted with an urging plate 245 undertaking an
appropriate angle for pressing against the base link 21 when the front link 23 is fully

expanded so as to facilitate the front iink 23 urging against the wafers 50.

It should be noted that the aforementioned embodiment is not intended to limit

the scope of the present invention. Various changes and implementations with respéét

‘

to the present invention may be achieved without departihg the spirit of the present

invention. The scope of the present invention is defined in the appended claims.



-5 hol | ow body fornmed with an opening at |ower side thereof to receive a
waf er cassette 30 for storing a plurality of wafers and the wafer cassette
is affixed with a chassis 40 at the bottomthereof. The link units 20 are
di sposed at appropriate |ocations inside agd of the box 10. In this

enbodi nent, two link units 20 are respectively di sposed at two neighboring
corners inside and of the box 10. As shown in Figs. 3Ato 3D, the
link unit 20 includes a sliding link 26, a lower Ilink 22, a front link 23,
and an upper_|ink 24; wherein the sliding link 26 is slidably,
teIescopicaN;LAﬂm4$=ded on a base link 21 affixed to the box 10, the left

| ower side of the sliding link 26, and the | eft upper side of the base
link 21, being respectively provided with a tongue 262 or 261 projecting
outwards. The tOWERESetZRRgHEdm Ao rFsﬁi%.h formed with openings for
respectively pivoting the upper .[1nk éﬁ and the lower link 22 at the right
sides thereof, by neans of pins 281 and 283. The upper link 24 and the

lower link 22 are pi . C L.t front .link 23 b ans of
pins 282 and 284, %\I\%Se%%’ gug‘!h‘g t"ri’gag-gpaﬁg? %‘ﬁgzérﬁfémf%?%am ‘E"FF%Bﬁé?Fnﬁﬁzmzm
and 242 at the pivots and the lower link 22 is formed with openings 221
and 222 at t he Siorpgapluralityof yeafers.csaid water eassgstecheing sffixediwith a cgassmat thee
right side pivotally connected to the box 10, and the -

bottom of the cassette ; and '

more than one link unit being disposed at appropriate locations inside and of
said box, said link units each 'comprising a sliding link, a lower link, a front link, an -
upper link, and associated pins, wherein said sliding link is slidably assembled to
said box, and wherein said upper ahd- lower links are at the right sides pivotally
connected to said box and said sliding link respectively, and at the left side both -
- pivotally connected to said front link, said front link being activated by movement
of said sliding link to assume an expanded or a retracted position, whereby when
said box receives said wafer cassette, said sliding link presses against said chassis
subjecting said front link to assume said expanded position for securely retaining

said wafers within said wafer cassette.

2. The retaining mechanism according to Claim 1, wherein two link units are

respectively disposed at two neighboring corners inside and of the box.

-

3. The retaining mechanism according to Claim 1, further comprising base links each
affixed to an appropriate location inside and of 'said box for receiving said sliding

link fo slide in the base link.

|, O O



.lower link 22 at the right side to the sliding |ink 26. Tongues 262 and 261
may be provided on the box 10, and on the sliding link 26, for pivotally
connecting the upper and the lower |inks 24 and 22. In this

enbodi ment, the sliding link 26 is slidably received within the base |ink
21, which is affixed inside the box 10. I'n practice, the sliding rod 26
may be novably disposed inside the box 10 by any neasures. In this

enbodi nment , the upper end 26a of the sliding link 26 has a snaller

di aneter fo ei yi.n 27, Wi c e

6 "ol i b pEictetpiids hegReniitd aforang i 1o % HeBE chpbrision v frsedipie 7
constantly applies forces to the sliding rod 26 to urge the sliding link
26 downwar ds - sigspestively dispasedean twe seighbaringieatners inside andhef the best.r act ed

posi ti on. When the box 10 covers the wafer cassette 30, the sliding
link 26 of the link unit 20 undertakes contact with the chassis 40 (as

shown in Fif. BHY retdihiag mdchanigm bécokdig to Elaih 3¢ whereircsaid basertink és prowiied s
subjecting the lower link 22 to nove obliquely |eftwards and upwards

thereby causi ngith hefihR Yot dnd Saill RRdihg Bk haé Bk vpPert End"BeiSy Rithied URkY a

smaller diameter for receiving a spring which presses against said limit portion to

generate a pushing force against said sliding link.

6. The retaining mechanism according to Claim 4, wherein said base link is provided
with a limit portion and said sliding link has an upper end being formed with a
smaller diameter for receiving a spring which presses against said limit portion to

generate a pushing force against said sliding link.

7. The retaining mechanism according to Claim 1, wherein said upper link is mounted
with an urging plate at an appropriate location for pressing against said box while
said upper link is activated so as to generate an urging action against said front

link that is activated to assume an expanded position by said upper link.

8. The retaining mechanism according to Claim 3, wherein said upper link is mounted
with an urging plate at an appropriate location for pressing against said base link
while said upper link is activated so as to generate an urging action against said

front link that is activated to assume an expanded position by said upper link.

9. The retaining mechanism according to Claix'ﬁ l; :wherein said box and said sliding '
link are each provided with a tongue for pivotally connecting the upper and low

lifks.

{0



-l eftwards and upwards (as shown in Fig. 3B). Wen both the sliding |ink 26
and the lower link 22 urge against the chassis 40, the upper end of the
front link 23 pivots about the upper link 24 to assune a fully expanded
position so as to retain the wafers securgly in the wafer cassette 30.
Furthernore, the front link 23 may be equi pped with a disposable |iner 25
at frontage thereof so as to facilitate replacenent of contam nated |iners
resulted from nultiple contacts with the wafers to constantly maintain an
uncont am najgd - : . . TRy f moynt.ed,.wi t h an
ur gi ng pl at gﬁzzggﬁﬁg@%a "‘Fﬁg“%’ggg‘%’ﬁ%?%g? ﬁgaf@ar%hgl%w%rld E‘?’%é‘é‘? ﬁﬁlﬁéﬁn‘?‘ﬁst t he
base link 21 mpég the front, link 23 is fully %xpanded so as to facilitate
the front |inks8555ch proyided with ajanguerfor pivgtally connecting the upnsriand e not ed
that the aforepenti oned enbodinent is not intended to limt the scope of

t he present i nbiést i on. Vari ous changes and i nplenentations with respect to
the present invention may be achi eved w thout departing the spirit of the
present invention. The scope of the present invention is defined in the
appended cl &l.nFhe retaining mechanism according to Claim 3, wherein the left lower side of said 7-

sliding link, and the left upper side of said base link, are each provided with a

tongue for pivotally connecting the low and the upper links.

12. The retaining mechanism according to Claim 1, wherein said front link is equipped

with a disposable liner so as to facilitate replacement of contaminated liners.

13. The retaining mechanism according to Claim 2, wherein said front link is equipped

with a disposable liner so as to facilitate replacement of contaminated liners.

14. The retaining mechanism according to Claim 3, wherein said front link is equipped

with a disposable liner so as to facilitate replacement of contaminated liners.

15. The retaining mechanism according to Claim 4, wherein said front link is equipped

with a disposable liner so as to facilitate replacement of contaminated liners.

16. WAFER RETAINING MECHANISM substantially as hereinbefore described

with reference to and as shown in the accompanying drawings.

[
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-CLAI M5: 1. A wafer retaini.ng nmechani sm conprising:. a box
bei ng opening at the lower end for receiving a wafer cassette for

storing a plurality of wafers, said wafer cassette being affixed with a
chassis at the bottom of the cassette;. and nore than one
link unit being disposed at appropriate |owations inside and of said
box, said link units each conprising a sliding link, a lower |link, a front
i nk, an upper link, and associated pins, wherein said sliding link is
slidably assenbled to sai d box, and wherein said upper and | ower |inks
are at the rABYTRI pivotally connected to said box and said
sliding Iinﬁ\resggég?zély, and at the left side both pi votally
connected to said front link, said front |ink being activated by novenent
of said sliding link to assunme _an expanded or a retracted position, whereby
when savy REETMNM&‘]AEHSMH& said sliding link presses
agai nst said chassis subjecting said front link to assune said
expanded position for securely retaining said wafers within said wafer
"cassette. 2. T i< N i ﬂﬁﬁﬁ ' ; [ h& two
link units are bgdlbrgéedsa%gc‘?%grﬁhgﬁgg%%g at Eﬁgﬂﬁggaﬁgg} ?Hr?g&glg\r,\%gé ghi@nsi de

and of the Hox. unit affixed to appropriate locations of the box, the link units being operative in

coordination with a wafer cassette and a chassis for retaining securely the wafers
received within the cassette. The links each comprises a sliding link, a lower link, a

front link, an upper link, and associated pins.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



3. The retaining mechani smaccording to Claim1, further conprising base

| i nks each affixed to an appropriate location inside and of said box
for receiving said sliding link to slide in the base |ink.

4. The retaining nmechanismaccording to Claim?2, further conprising two
base | i nks respectively di sposed at two nei ghboring corners inside and

of the box. 5. The retaining nechaniﬁﬁ1according to daim3, wherein said
base link is provided with a limt” portion and said sliding |link has
an upper end being formed with a smal l er diameter for receiving a
spring which presses against said |in ortionto generate a pushing
force against said sliding |ink. et ai ni ng nmechani sm according to
Claim4, wherein said base |lin with alimt portion and
said sliding link has an up ith a smal | er

di anmeter for receiving a t said limt portion to
generate a pushing forcs

. Th

s provi ded
end being forne
ring which presses agai
agai nst said sliding |ink.

N

FIG. 1



7. The retai ning mechani smaccording to daim1, wherein said upper link is

nount ed with an urging plate at an appropriate |ocation for pressing
agai nst said box while " said upper link is activated so as to generate
an urging action against said front link that is activated to assune
an expanded position by said upper I|ink. 8. The retaining nmechani sm
according to Claim3, wherein said upper link is nmounted - with an

urging plate at an appropriate |ocation for pressing against said base |ink
while said upper link is activated so ad/?o generate an urging action

agai nst said front link that is activated to assune an expanded
position by said upper |ink. 9. The retaining nmechani smaccording to
Claim 1, wherein said box and said sliding | ink are each provided
with a tongue for pivotally connecting the upper and | ow | i nks.

9 10. The retaining nechani smaccording to Caim?2, wherein said box and
said sliding link are each provided with a tongue for pivotally

connecting the upper and | ow ////~\\\




-

| J nks. 11. The retaining nmechani smaccording to Caim3, wherein the |left
| oner- side of said sliding link, and the |eft upper side of said base
link, are each provided with a tongue for pivotally connecting the | ow
and t he upper |inks. 12. The retaining nmechani smaccording to Claima1,
wherein said front li.nk is equipped -, with a disposable liner so as to
facilitate replacenent of contam nated |iners. 13. The retaining
mechani sm according to Claim2, whereim/aid front link is equi pped

with a disposable liner so as to facilitate replacenent of contam nated

| i ners. 14. The retaining nmechani sm accordi ng Claim3, wherein said
front link is equipgedsn, opaMth a disposabl &1 sogé to facilitate

repl acenent of conam et ed® in 5. thpareﬁéln|ng=nechan|sn1accord|ng
to Cla|n14 mherelh‘sal f i
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