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W THiDOOR BACKGROUND OF THE | NVENTI ON This invention rel at 88¢
to m@fer carriers. Myre-particularly it relates to wafer containers that
have a cover or door to encl ose the wafers in the container.

Various mefbeds HhaN&n Rgmedut i | i zed to enclose wafers in containers for

st orage or Ml‘lﬂﬂ&mm containers hade wutilized vertical slots for the

waf ers and vers or lids of resiliently flexible plastic.
Passi ve cus

to thmF% aonex M piRid ect ed when engaging the
wafers-as the top cover was applied. _

More particularly

This invention relates to wafer carriers.
it relates to wafer containers that have a cover or door to
enclose the wafers in the container.

various methods have been utilized:to enclose wafers in
containers for storage oz shipping. Some containers have
utilized vertical slots for the wafers and snap on top covers or
lids of resiliently flexible plastic. Passive cushions attached
to the top cover are deflected when engaging the wafers as the

top cover was applied.

The semiconductor industry has evolved intc processing
larger wafexs, up to 300 mm in diameter, and is moving toward
carriers and transport containers with exclusively horizontal
wafer positioning. The larger containers necessary £or holding
the larger wafers make conventional passive resilieatly flexible

cushiongs difficult to fabricate and use.

According to the present invention there is provided
a wafer container comprising a containmer portion having a
door receiving frame defining a door cpening, the door
receiving frame having at least one latching means, the
container further comprising a door, the door comprising
a3 latching portion extendable for engagement with said
latching means and further comprising wafer engaging
means extendable from the door for engaging wafers in the

container portion.

A wafer container in accordance with one aspect of
the invention has an-open £ront defined by a door
receiving frame and a door sized for the door receiving frame.
The door receiving frame has slots on opposite sides and the door
utilizes latching portions that extend and retract from the edge
portion of the door into and out of the slots for latching and
unlatching the door on the door recaeiving frame. The door also
has wafer engaging arms which extend inwardly toward the wafers
to secure said wafers when the door is in vplace. The retractable




The Sem conductor industry has evolved into processing |arger wafers,
to 300 mMmin dianmeter, and is noving toward carriers and transport
~containers with exclusively horizontal wafer positioning. The |arger
contai ners necessary for holding the |arger. wafers nmake conventional,
passive resiliently flexible cushions difficult to fabricate and use.
SUVMMARY OF THE | NVENTI ON

latching portions and wafer retaining arms are linked to

a rotatable cammed wmenmber in the interior of the door.

The cammed member utilizes cammed surfaces confirgured to

first latch the dooxr and to then extend the wafer

retaining arms.

An advantage and feature of the invention is that
the door also provides wafer retention in addition to
latching of the door. g£aid latching and retention is
advantageously provided by a single rotational motion of

a door handle.

Another advantageous feature of the invention is
that the mechanism is positioned in the interior of the
door thereby minimizing the generation and disperéal of

particles by the door mechanism,

Another advantageous feature of the invention is
that the door mechanism provides the latching and wafer

retention in an appropriate sequence.

another advantageous feature of the invention is
that the cammed surfaces in the rotatable cammed member
include a detent to easily and simply secure the door in
the latched position and to secure the wafer retaining

arm in the engagement position.
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A waf er container has an open front defined by a door receiving frame and a
door sized for the door receiving frane. The door receiving frame has slots
on opposite sides and the door utilizes |atching portions that extend and
retract fromthe edge portion of the door into and out of the slots for

| at ching and unl atching the door on the_dgqor receiving frame. The door also
has waf er engagi ng arns which extend inwardly toward the wafers to secure

said wafers when the door is in place. The retractable

Embodiments of the invention will now be described,
by way of example, with reference to the.accompanying

drawings, ©of which:

FIG. 1 is a perspective view of a wafer container and door;

FIG. 2 is a perspective view of the wafer container door
with a portion of the front cover removed exposing the mechanism;

FIG. 3 is a perspective view of the rotatable cam member;
FIG. 4 is a parspective view of a latching arm;

FIG. 5 is a perspective view of a wafer engaging arm;

FIG. 6 is a perspective view of a wafer engaging arm

actuator iink; - : .
FIG. 7 is a cross-sectional view of a bell crank engaged

with the xear panel;

FIG. 8 is a perspective view of a wafer engaging portien;

FIG. 9 is a front elevational view of the inside of the back
panel of the door;

FIG. 10A is a schematic view of the docor in a closed

position

FIG. 10B is a schemacic view illustrating the position of

the wafer engaging arms;

FIG. 11A is a schematic view of the door mechanism with the
latching arms extended;
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Substitute sheet - 17 Decenber 1999 . -2-

| at ching portions and wafer retaining arns are linked to a rotatable
canmed nmenber in the interior of the door.

configured The camed nenber utilizes cammed surfaces configured to first
latch the door and to then extend the wajerL retaining arns.

FIG. 11B is a schematic view of the wafer engagement arms in a
proximal position not engaging the wafers corresponding to the
mechanism position of FIG. 11A;

FIG. 12A is a schematic view of the mechanism in a fully
latched position with the latching arms extended;

FIG. 12B is a schematic viéw corresponding to the mechanism
position of FIG. 12A with the wafer engaging arms distally
positioned and engaging the wafers:

FIG. 13A is a schematic view of the door during an opening
procedure with the latching arms fully extended;

FIG. 13B corresponds to the mechanism position of FIG. 13a
with the wafer engaging arms disengaged from the wafers in their
proximal pasition;

FIG. 14A is a schematic view of the door with the wafer
mechanism returned to the fully unlatched position for opening said
door:

FIG. 14B corresponds to the mechanism position of FIG. 142 and

shows the wafer engaging arms remaining disengaged from the wafers;
and ’

FIG. 15 is a front elevational view of the door showing an
alternate embodiment of the invention.

Referring to FIG. 1 a wafer container 20 generally
comprises a container portion 22 and a cooperating door 24.
The container portion has a plurality of wafer slots 28 for
insertion and removal of wafers W in substantially horizontal

planes. The slots are defined by the wafer guides 32 and the
wafer support shelves 36. The

-_—
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An advant age and feature of the invention is that the door also provides
wafer retention in addition to latching of the door. Said | atching and
retention is provided by a single rotational notion of a door handle.
Anot’her feature and advantage of the invention is that the mechanismis
positioned in the interior of the door Ehgrgby m ni m zing the generation

and di spersal of

container portion generally has an open front 40, a
closed Lop 42, a closed left side 44, a wlosed back side
46, and a closed right side 48 and a closed botlLom 50.
The container is shown positioned on an egquipment
interface 52.

- The door 24 seats into and engages with a door recelving
frame 60. Door frame 60 has two pairs of opposing frame members,
a vertical pair 54 and a horizontal pair 68. The vextical frame
mambers have a pair of apertures or slots 72, 74 which are
utilized in sngaging and latchiﬁg-the door to the container
portion 22. The door has a centrally located rotztable member 80
with a manual or robotic handle 81 set in a recess 84 in the
front cover 86. The fronc cover 86 is part of the door enclosure .
30 which also inciudes the door edge portion 94 and a'béck'péﬁel
‘96 not shown in this view. The front cover 86 is fastened with
suitable mechanical fasteners 98.

PIG. 2 shows a perspective view of the door 20 with a
rortion of the front cover 86 removed rcvealing the door
mechanism 100. Individual components of the mechanism are shown
in PIGS. 3, 4, 5, and 6 and comprise a rotatable cammed member
110, a wafer engaging arm 112 with attached bell ¢ranks 113 and a
latching arm 118 and a wafer éngaging arm actuator link 120.

Referring to FIGS. 2 and 3, the rotatable cammed member 110



partrcles by the door mechani sm Anot her feature and advant age of
the invention is that the door nechani sm provides the | atching and wafer
retention in an appropriate sequence. Anot her feature and advant age
of the invention is that the cammed surfaces in the rotatable camed
menber may include a detent to easily and sinply secure the door in
-6~
has a pair of latching arm cam apertures 114 forming cam surfaces
116. The cam apertures 114 have opposing ends 123 with a detent
122 formed at an end by way of a protrusion of plastic. The
detent 122 is made flexibly regilient by the addition of a detent
aperture 124. The rotatabls cam mambez 110 also has a pair of
opposite wafexr engaging cam apertures 130 which forms a wafer
engaging cammed surfaces 132. PFurther a wafer engaging cam
detent 134 is provided by a protrusion in one of the cam surfaces
132 and is made resiliently flexible by way of a detent aperture
136 adjacent an end 138 of the wafer engaging cam aperturs 130.
The rotatable cam member has a central bore 150 used to position
and secure the rotatable cammed member 110 onto the rear panel 98

of the door by shaft 152.

Referring to FIGS. 2 and 4, each latching axm 118 comprises
a linking portion 160 and a pair of extandable portions 162 which
include a latching portion 164 which is configured to engage in
the recesses or apertures 72, 74 in the door rcceiving frame 0.
Each latching arm also has a can follower 166 formed as a shaft
or projection from the generally éianar portion 168 of the arm

1is.

Refarring to FIGS. 5, 7 and 8, each wafer engaging arm 112
is comprised of a wafer edge engaging portion 170, the bell
cranks 113 with a connecting slet 174 and a pivot surface 176.
The wafer edge engaging portion 170 is suitably formed of Hytrel.

Refarring to FIG. 6 the wafer engaging arm actuator link 120
is shown and has a cam’ follower 196 and hinges 193.
[}

The latching arms 118 are positionad between the rotatable
cammed member 110 and the actuator link 120. The latching
portions: are sized to slidably extend and retract through the
slots 216 in the door edge portion 94. The cam followers 166
extend into the c¢am follower aperture 118 and further into the



the 4 atched position and to secure the wafer retaining armin the
engagenent position. - 3-
DESCRI PTI ON OF THE DRAW NGS '

-7-

back panel groove 200. The top cover is assembled on the door
edge portion 94 to form the door enclosure 350. The relatively
limited space between the front panel and back panel operate to
stabilize and retain the mechanlsm 109.

The component pérts are assembled as follows. Referring to
FIGS. 2 and 9, the rear panel 95 of the door has four apertures
186 aligned as the corners of a rectangle. The rear panel has
four cylindrically shaped pin members 190 positioned at each of
the apertures and integral with the rear panel $6. The pin
members 190 are appropriately sized to smap fit within the bell
crank 113 to allow the rotation of the bell crank 113 on the pin
member 190. The slot 174 of the bell crank 113 engages with the
engaging arm actuator link 120 by way of a pin 194 in hinge 1sS.
Each actuator link 120 has the cam follower 195 which engages
with the wafer engaging arm cam surfaces 132 and alsc engage
within recesses or grooves 200 formed in the rear panel 96. Said
grooves are formed within raised projections 202 extending
.upwardly from the rear panel toward the front panel. A1so
extending upwa'dly from the rear panel 896 are a plural;ty of
rotatable cam member support bars 210 upon which the rotatable
cam member 80 rides. Said bars may have lugs 212 to facilitg:e
holding the table cam membex 110 in place. The embodiment of
FIG. 7 utilizes slots 186 rather than the generally squaxe
apertures as shown in FIG. 2. Additionally, the pins 190 are
positioned centrally in the slot 186 as opposed to the side of
the aperture shown in FIG. 2.

The device operates as follows. Referring to FIG. 2 and the
series of figures from FIGS. 10A and 10B through FIGS. 14A and
14B, the door is first placed within the door receiving frame &0
of the container portion 22 by way of manual or robotic means.
The rotatablé cammed member is rotated in a counter-clockwise
configuration for the embodiment of FId. 2. The engagement of
the cam follower 166 of the latching arm with the cam surfaces



FIG~ 1 is a perspective view of a wafer contai ner and door; - HG 2
Is a perspective view of the wafer container door wth a portion of the
front cover renoved exposing the mechani sm FIG 3 is a perspective
vi ew of the rotatable cam nenber; FIG 4 is a perspective view of a
| at chi ng arm

-g-
116 in the rotatable cammed member cause the latching arm to
slidably extend outwardly due to the particularized shapa of said
cam aperture 114. As the latching arm 118 extends outwaxrdly the
latching portions 164 extend through the apertures 216 and into
the slots 72, 74 on the vertical frame members of the door
receiving frame 60.  see specifically FIG. 11A. The wafer
engaging arms are not extended at this point. Further rotation
of the cammed wafer portion as shown in FIG. 12A does not further
significantly move the latching arm 118 but does urge the cam '
followers 156 of the wafer engaging arm actuator links 120
outwardly thoreby rotating the bell cranks 113 to translate tha
lateral motion of the actuator link 120 into an outward motion of
the wafer engaging arm 112 toward the wafers. FIG. 12B thus
shows the wafer engaging arms in a distal position with respect
to the door enclosure and in a wafer engagement position. With
the cam membexr rotated a full 90° counter-clockwise the cam
followezs 196 and 166 are moved past the detents 134, 122 thereby
locking the cammed member in said poscition of FIGS. 12A and 12B.
To unlatch and remeve said dooxr the cam member is rotated _
clockwise, first intd the position as shown in FIGS. 13A and 13B
in which the wafer engaging arms 112 are retracted away from cChe
wafers and then to the proximal position as shown in FIGS. 13A
and 13B whare the latching arms 118 also are retracted out of the
slots in the door receiving frame. :

FIG. 15 shows an alternative embodiment of the invention in
which the means for extending and retracting the latching
portiocns and the means for moving the wafer engaging member
between a proximal and distal position comprise linkages 211, 212
and joints 213 rather than the cam surfaces and cam followexrs.

In such a configuration, the rotatable member 110 can be locked
into the latching position by way of an overcenter position of
link 212 as shown by the dotted lines labelled with the numeral
216. In the particular configuration shown in this figure, full
actuation of the latching arm and wafer engaging arm are achieved



FIG-5 is a perspective view of a wafer engaging arm FIG 6 is a

perspective view of a wafer engagi ng arm actuator |ink; FIG 7 is a

cross-sectional view of a bell crank engaged with the rear panel;

FIG~ 8 is a perspective view of a wafer engagi ng portion; FIG 9 is

a front elevational, view of the inside of the back panel of the door;
 .ga |

with approximately % of a rotation of thé rotatable member 110.
The arrow 219 indicates the direction of rotation to fully extend
the latching arms 118 and the wafer engaging arm 112, not shown
in this view.

The individual garts of the door mechanism 100 may be
suitably formed of carbon fiber polycarbonate to provide a static
dissipative characteristic. The front panel and rear panel of
the doox may be formed of polycarbonate.



FIG- 10A is a schematic view of the door in a cl osed positiom - FIG
10B is a schematic view illustrating the position gi ng
, : FIG 11Ais a schematic view of the 4 ‘ ﬂﬂ"ﬁ h the
* [ L M S *

| at ching arnms ext ended; - 10 -
Claims
1. A wafer container comprising a container portion

having a door receiving frame defining a doox opening,
the door receiving frame having at least one latching
means, the container further comprising a door, the door
comprising a latching portion extendable for engagement
with said latching means and further comprising wa!er
engaging means extendable from the door for engaging
wafers in the container portion.

2 A wafer contaimer for holding circulax wafers with edge
portions in a horizontal axially aligned configuration, the
containex comprising a container portion and a cooperatxng door,
the container portion comprising:

an open front, a closed left side, a closed backside, a
closed right side, a closed top, a closed bottom, an
open interior, and a generally rectangular dser f£rame -
defining a door seat for receiving the door, wherxeby
when the dooxr is received by .said door frame, said door
~confronts-tha edge portions of ~the wafcrs,_the door -
frama having a -atchzng portion; '

_the cooperating door comprising:

& door enclosure having an outer seating portion for
engaging with the door frame,

a rotacable cammed member within the enclosure and
rotatably connected thereto, the cammed member
rotatable from exterior of the enclosure, the cammed
member having a lacching arm cammed surface, and a
wafer engaging cammed surface,

an outwardly moveable latching arm having a cam
follower engaged with the latching arm cammed surface,
whereby when the cammed member is rotated the latching
arm engagas the latching portion of the door framse,

—
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-4 =« FIH!!""H ,II B,! (H tic view of the wafer engagement arns in a
proxi mal positi ¢ i the wafers corresponding to the nechani sm
position of FIG 11A FIG 12A is a schematic view of the mechani sm

inafully latched position with the | atthi-ng arns extended; FI G
12B is a schendt Wafercengaging pechangshocohpr helhgras mpesidliyoandf FI G 12A
with the waf er of8gagany woveablieSwaltkY LRFAGLAS CE R thE WAHRRaLBE Waf ers;

arm connecting to the wafer engaging arm, the actuator
arm having a c¢am follower engaged with the wafer

engaging cammed surface, whereby when the cammed member
is rotated the actuator arm extends the water engaging

arm outwardly to cngage the edge ﬁortions of the wafers
thereby rxetaining said wafers.

3, The container of cliimlz wherein the door receiving frame
has an aperture and the latching arm has an insertion portionm,
whereby the insertion portion is insertable into the aperture to
latch said door to the.container portion. '

4. The cvontainer of c¢laim 2 or claim 3 wherein the cammed surfaces axe
configured such that the latching arm engages the latching

- portion before the wafer enga.q:.nq arm’ engages the adge portions
of the wafers.

5. The container of any of claims 2 to 4, wherein the wafer engaging
mechanism further comprises a bell crank yi.votally connectaed to

rhe door enclosure, the bell crank havmg Lwo.ends, one end .
connected to the wafar enge.ging arm and the other und cgm}ectxng.
to the actuator arm whareby longitudinal movemant oi Lhe 'éctuétor:' g
arm within the enclosure is translated to inward movement of tha

wafer engaging arm.

6. The container of any of claims Z tpsme:r:ematleastoneof the cammed
surfaces has a detent positiocned to retain the respective cam
follower when the wafer engaging arm is extended.

7. A wafer container comprising a container portion with a door
receiving frame defining a door opening, the door receiving frame
having at least one latching aperture, the containexr further
comprising a door, the door comprising a latching portion
extendable into said latching apexture, a wafer engaging axm
extendable from said dooxr to engage wafers in said container, a
doox mechanism for latching the door to the door receiving frame,
the méchanism donfigured to sequentially first extend the”
latching portion and to then extend said wafer engaging arm.
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FIG-13A is a schematic view of the door during an opening procedure with

the latching arns fully extended; FIG 13B co

mechani sm position of FIG 13A with the wafer engagin | ed from
the wafers in their proximl position; FI G 14?’"’%&‘&5&&@“’“ ew
of the door with the wafer mechanismreturned to the tul Ty Uf .
position for opening said door; Fl{s. 14B corresponds to the

mechani sm position of FIG 14A and shows the wafer engaging arms renaining
di sengaged fg.oma Natehhble. doowl for a wafer carcvier, the wafer caxrier

having a door receiving frame with two opposing sides, each of
said opposing sides having a .xecess, the door comprising:

a door enclosure having a outer edge portion with opposing
edges, the outer edge portion sized for fitting within the
door frame, the outer edge portion having at least two
apertures on opposing edgd portions positioned adjacent the
recesses on the opposing sides of the door frame when the’
door is within the door frame,

a rotatable member rotatably connectad to the door
enclosure, the rotatable member rotatable from exterioxr the
encleosure,

a pair of copposing sliding latching arms, each latching arm
having a extendable latching portion adjacent ona of the
respective aperturcs, each of said extendable portions
positioned to be extonded and retracted through tha
respective aperture, - TR

ar upright wafer engaging member positicned exterior the .
enclosure and moveable toward and away from the door
enclosure,

a first means connecting the rotatable member to the sliding
latching arms for extending and retracting each of the
latching portioens through the respective apexturc between an
extended position and a retracted position as the rotatable
member is rotated, and )

a second meaas for connecting the rotatable member to the
upright wafer engaging member for moving the upright wafex
engaging member between a position proximal the enclosurc
and a position distal from the enclosure as the rotatable

This Sheet Has Been Replaced THIS SHEET HAS BEEN




FIG- 15 is a front elevational view of the door showi ng an alternate
enbodi nent of the invention. DETAI LED DESCRI PTI ON Referring to
FIG 1 a wafer container 20 generally conprised of container po_T“Uﬁ“22ﬁmﬂi—

a cooperating door 24. The container portiogghas a pIuraI1"’
28 for insertion and renoval of wafers Win substantlally un uni ,"ﬂ"
pl anes. The slots are mmberedsbyot&cednf er guides 32 and tHe Wafer sumoor*
shel ves 36. The _
9. The wafer container door of claim 8 further compris-
ing means for limiting the movement of said wafer
engaging member away from the enclosure only when the
extendable portions are not in the retracted position.

10. The wafer container door of claim 8 or claim 9
further including means for limiting the retraction of
the extendable portions through the respective apertures
only when the wafer engaging member is not positioned at
the distal position.

11. A door for a wafer container according to any of
claims 1 to 8.

12. A wafer container heing substantially as herein
described having refersnce to Figures 1 to 15.

. 13. A door for a water contazner, the door being
- - substantially as herein described. having .reference to --.
‘Figures 1 to 15. :
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cont ai ner portion generally has an open front 40. a closed top 42, a closed
| eft side 44, a closed back side 46, and a closed right side 48 and a

cl osed bottom 50. The container is shown positioned on an equi pnent

i nterface 52. The door 24 seqyﬁi nto and engages with a door
receiving frame 60. Door frane 60 has two “pairs of opposing frane nenbers,

ABSTRACT

HWAFER CONTAJINER DOOE

A wafer container 20 has an open front 40 defined by
a door frame 60 and a door 24 sized for the door frame.
The door receiving frame has slots 72, 74 on opposite
sides and the door utilizes latching portions that extend
and retract from the edge portion of the door inte and
out of the glots 72, 74 fox latching and uniatching the
door on the door receiving frame. The door alsoc has
wafer engaging arms 112 which extend inwardly toward the
wafers W to secure sald wafers when the door is in place.
The retractable latching portions and wafer retaining
arms are linked to a rotatable cammed membexr 110 in the
interior of the door. The cammed member utilizes cammed
surfaces configured to first latch the door and to then
extend the wafcr retaining arms.

suggested drawing to accompany the Abstract: Figure 1

—
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a vertical pair 54 and a horizontal pair 68. The vertical franme nmenbers
have a pair of apertures or slots 72, 74 which are utilized in engagi ng and
| at ching the door to the container portion 22. The door has a centrally

| ocated rotatable nmenber 80 with a manual or robotic handle 81 set in a
recess 84 in the front cover 86. The front cover 86 is part of the door

encl osure 90 which al so includes the door edge portion 94 and aback panel
96 not shown in this view. The front cover 86 is fastened with suitable
mechani cal fasteners 98. FIG 6 2 shows a perspective view of the
door 20 with a portion of the front Y 86 renoved reveal i ng the door
mechani sm 100. | ndi vi dual conponents of the nmechanismare shown in FIGS. 3,
4, 5, and 6 and conprise a rotatableéﬁgﬂnqd menber 110, a wafer engagi ng
arm 112 with attached bell cranks 11 d®a |l atching gén1118 and a wafer
engagi ng arm actuator |ink 120.




Referring to FIGS. 2 and 3, the rotatable camed nenber 110 has
a pair of latching arm cam apertures 114 form ng cam surfaces 116. The cam
apertures 114 have opposing ends 123 with a detent 122 forned at an end by
way “of a protrusion of plastic. The detent 122 is nade flexibly resilient
by the addition of a detent aperture 124. The rotatable cam nenber 110 al so
has a pair of opposite wafer engaging cam apertures 130 which forns a wafer

2/10




engagi ng cammed surfaces 132. Further a wafer engaging camdetent 134 is
provided by a protrusion in one of the camsurfaces 132 and i s nade
resiliently flexible by way of a detent aperture 136 adjacent an end 138 of
t he 'waf er engagi ng cam aperture 130. The rotatable cam nenber has a central
bore 150 used to position and secure the rotatable canmed nenber 110 onto
the rear panel 96 of the door by shaft 152. Referring to FIGS. 2 and
4, each latching arm 118 conprises a |linking portion 160 and a pair of

ext endabl e portions 162 which include a |latching portion 164 which is
configured to engage in the recesses or apertures 72, 74 in the door
receiving frame 60. Each | atching abA1Ql so has a camfollower 166 forned as
a shaft or projection fromthe generally planar portion 168 of the arm
Referring to FIGS. 5, 7 and 8, each wafer engaging arm 112

FIG. 3




is eonprised of a wafer edge engaging portion 170, the bell cranks 113 with
a connecting slot 174 and a pivot surface 176. The wafer edge engagi hg

portion 170 is suitably forned of Hytrel. Referring to FIG 6 the
waf er engagi ng arm actuator link 120 is shown and has a camfoll ower 196
and hi nges 195. The latching arns 118 are positioned between the

rot at abl e canmed nenber 110 and the actuator |ink 120. The | atching
portions are sized to slidably extend and retract through the slots 216 in
t he door edge portion 94. The cam f¢fipwers 166 extend into the cam

foll ower aperture 118 and further into the

FIG, 4

164
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-7- - back panel groove 200. The top cover is assenbled on the door edge
portion 94 to formthe door enclosure 90. The relatively Iimted space

bet ween the front panel and back panel operate to stabilize and retain the
mechani sm 100. The conponent parts are assenbled as fol |l ows.
Referring to FIGS. 2 and 9, the rear panel 96 of the door has four
apertures 186 aligned as the corners of a rectangle. The rear panel has
four cylindrically shaped pin nenbers 190 positioned at each of the
apertures and integral with the rear $#@ 96. The pin nenbers 190 are
appropriately sized to snap fit within the bell crank 113 to allow the
rotation of the bell crank 113 on the pi

FIG. 7

1z




menber 190. The slot 174 of the bell crank 113 engages with the engagi ng
armactuator link 120 by way of a pin 194 in hinge 195. Each actuator |ink
120 has the camfoll ower 196 which engages with the wafer engagi ng arm cam
surfaces 132 and al so engage within recesses or grooves 200 forned in the
rear panel 96. Said grooves are formed wthin raised projections 202
~extending upwardly fromthe rear panel toward the front panel. Al so
“extending upwardly fromthe rear panel 96 are a plurality of rotatable cam
menber support bars 210 upon which tIg/)0pt atabl e cam nenber 80 rides. Said
bars may have lugs 212 to facilitate holding the table cam nenber 110 in

pl ace. The enbodi nme FIG 7 utilizes slots 186 rather than the
general |y square : == the pins 190
are positioned ceff{d Kgy in the slot 186 as opposed t de of the
aperture shown in G 2. The device operates as f Referring

to FIG 2 and t series of figures fromFIGS. 10A and 10B 9hgh FI GS.
14A and
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14B, the door is first placed within the door receiving frame 60 of the
cont ai ner portion 22 by way of nmanual or robotic neans. The rotatable
cammed nmenber is rotated in a counter-clockw se configuration for the
enpodi mrent of FIG 2. The engagenent of the camfollower 166 of the
| atching armw th the cam surfaces 116 in the rotatable camed
menber cause the latching armto slidably extend outwardly due to the
particul ari zed shape of said

7710
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cam aperture 114. As the latching arm 118 extends outwardly the | atching
portions 164 extend through the apertures 216 and into the slots 72, 74 on
the vertical frame nenbers of the door receiving frane 60. See specifically
FIG 11A. The wafer engaging arns are not extended at this point. Further
rotation of the canmmed wafer portion as shown in FIG 12A does not further
significantly nove the latching arm 118 but does urge the camfollowers 196
of the wafer engaging armactuator |inks 120 outwardly thereby rotating the
bell cranks 113 to translate the lateral notion of the actuator |ink 120
into an outward notion of the wafer &fdging arm 112 toward the wafers.

FIG 12B thus shows the wafer engaging arns in a distal position with
respect to the door enclosure and in a wafer engagenent position. Wth the
cam nenber rotated a full 90[err] ,3@§ntﬁggflockmjse the camfoll owers 196
and 166 are noved past the detents 135%; t hereby | ocking the camred
menber in said position of FIGS. 12A and 12B. To unl atch and renove said
door the cam nenber is rotated clockwi se, first into the position as shown

in FIGS. 13A and 13B in which t [ng arns 112 are retracted
away fromthe

LA A

FIG. 12a




wafers and then to the proximal position as showmn in FIGS. 13A and 13B
where the latching arns 118 also are retracted out of the slots in the door
receiving frane. FIG 15 shows an alternative enbodi nent of the
invention in which the neans for extending and retracting the |atching
portions and the means for noving the wafer engagi ng nmenber between a
proxi mal and distal position conprise |inkages 211, 212 and joints 213
rather than the cam surfaces and camfollowers. In such a configuration
the rotatabl e nmenber 110 can be | ocked_ i,nto the | atching position by way of
an overcenter position of |ink 212 as 8#&kn by the dotted |ines |abelled
with the nuneral 216. In the particular configuration shown in this figure,

full actuation of the Iatchig? arm and waf er engaging arm are achi eved
FIG. 13b @
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wi.th approximately [err] of a rotation of the rotatable nmenber 110. The
arrow 219 indicates the direction of rotation to fully extend the | atching
arims 118 and the wafer engaging arm 112, not shown in this view The
i ndi vi dual parts of the door mechani sm 100 may be suitably forned of carbon
fi ber polycarbonate to provide a static dissipative characteristic. The
front panel and rear panel of the door may be fornmed of pol ycarbonate.
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10 ’ Substitute sheet - 17
Decenber 1999 d ai s 1. A wafer container for holding circular wafers
t he

with edge portions in a horizontal axially aligned configuration,
cont ai ner conprising a container porti on d.ac

contai ner portion conprising: : , 2 a
cl osed backside, a closed right WARER C%RRiEBsPHJH DOOR top a cl osed bottom

an open interior, and agenerall_géﬁ_g%g_teﬁe TG | frame defining a
door seat for reggs oy —whrerr-t e door i s received

by said door fra dooe—centEoats the edge portions of the wafers,
t he This invention relates to wafer carriers. More Dartlcularly

it relates to wafer containers that have a cover or door to

enclose the wafers in the container.

Various methods have been utilized to enclose wafers in

containers for storage or shipping. Some containers have

utilized vertical slots for the wafers and snap on top covers or
lids of resiliently flexible plastic. Passive cushions attached
to the top cover are deflected when engaging the wafers as the

top cover was applied.

The semiconductor industry has evolved into processing
larger wafers, up to 300 mm in diameter, and is moving toward

The larger containers necsssary Ior holding
xible

carriers and transport containers with exclusively horizontal

A wafer container in—acecordance—with-one-aspect—ef-

he—inveatien- has an open front defined by a door

receiving frame and a door sized for the door receiving frame.
The door receiving frame has slots on opposite sides and the door
utilizes latching portions that extend and retract from the edge
portion of the door into and out of the slots for latching and
unlatching the door on the door receiving frame. The door also
has wafer engaging arms which extend inwardly toward the wafers
to secure said wafers when the door is in place. The retractable

REPLACEMENT SHEET
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door franme having a | atching portion; : t he cooperating door

conpri si ng: a door encl osure having an outer seating portion for
engagi ng with the door frame, a rotatable canmed nenber within the
encl osure and rotatably connect ed thereto the cammed nenber
rotatable fromexterior of the e gheet Becambpar 19

| at chi ng arm canmed surface, and a waf er engagi ng cammed surface an
outwardly noveabl e | atching arm havi ng~ 2 - a cam foll oner engaged with
the | atching arm camed surface, whereby when t he canmed nmenber is
rotated the | atching arm engages the I at ching portion of the door

out v di y ARSER e e EGRgT g S RhnGe b AePTAr DR aPFeC RS K (o
the wafer ew%@&%%m%mng@w&wé 4, PAL BcBR48F 8 LAKCLogR0aged v th

t he waf er engagi ng ca ace ereb when

rotated the AGl Ualffed il Pnﬁlél%ffe%ﬂéﬁﬁméagéﬂfﬁﬂcé Weoengage

t he edge portlons the waters there retal ning sal
first latch the door and to then extend the wafer

retaining arms.

An advantage and feature of the invention is that
the door also provides wafer retention in addition to
latching of the door. Said latching and retention is
advantageousty provided by a single rotational motion of

a door handle.

and advantage
Another-aévan;ageeus-featurebe the invention is

that the mechanism is positioned in the interior of the
door thereby minimizing the generation and dispersal of

particles by the door mechanism.

and advantage
Another~aévaa%ageeas-featurelof the invention is

that the door mechanism provides the latching and wafer

retention in an appropriate sequence.

and advantage
Another-aévaaéageeus-feature[of the invention is

that the cammed surfaces in the rotatable cammed member may
include a detent to easily and simply secure the door in

the latched position and to secure the wafer retaining

arm in the engagement position. REPLAGERENT o




2. The container of claim1l wherein the door receiving frame has an
aperture and the latching armhas an insertion portion, whereby the

insertion portion is insertable into the aperture to |atch said door to the
3 The container of claiml wherein the cammed

cont ai ner portion. :
surfaces are configured such that the | aStbstitutersheetgabZdademben t899g

portion before the wafer engaging arn1engages t he edge portions of the
waf ers. Substitute

sheet - 17 Decenber 1999
DESCRIPTION OF THE DRAWINGS

of a wafer container and door;

FIG. 1 is a perspective view

FIG. 2 is a perspective view of the wafer container door

with a portion of the front cover removed exposing the mechanism;

FIG. 3 is a perspective view of the rotatable cam member;

is a perspective view of a latching arm;

7]
-
(9]
>

FIG. 5 is a perspective view of a wafer engaging arm;

1y

iG. 5 i

actuator link;

0
]
'g

erspactive view of a wafer engaging arm

FIG. 7 is a cross-sectional view of a bell crank engaged

with the rear panel;

FIG. 8 is a perspective view of a wafer engaging portion;

FIG. 9 is a front elevational view of the inside of the back

panel of the door;

FIG. 10A is a schematic view of the door in a closed':

position;

FIG. 10B is a schematic view illustrating the position of

the wafer engaging arms;

FIG. 112 is a schematic view of the door mechanism with the

latching arms extended;

REPLACEME
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4. The contai.ner of claim1l, wherein the wafer engagi ng nmechani sm
further conprises a bell crank pivotally connected to the door enclosure,
the bell crank having two ends, one end connected to the wafer engaging arm
and the other end connecting to the actuator arm whereby _| ongitudi nal
novenent of the actuator armwithin the cbdhstiute sheet r dsPgcembep 198 d
novenent of the wafer engaging arm 5.4 - The container of claiml
wherein at | east one of the cammed surfaces has a detent positioned to
retain the respective camfoll ower when the wafer engaging armis extended.
6. A waf er @36tathRriscanpehenatjcavienied ke pafer gnoagenent #@s@s in a
recei vi ng preinaleposi £idnando nga@d AgNthe (Wi et@OEorPesiondiag ftarhehavi ng at
| east one Jné‘éﬂui@ﬂ 3$§{g-%eoftm_cqgkai ner further conprising a door, the
door conpriSing a T &t chi ng portion extendable into said |atching
aperture, a wafer engagi ng arm extendable from said door to engage wafers
in said contai RIG. d2aldier anschematim dew| et dihengethanidonint @ fudldydoor

Iretceihyi ng jf{edHea bBEiERGI¥LAMKEL 1hkeHIRG d:hss@e8RELH |y first extend the
at chi ng

FIG. 12B is a schematic view corresponding to the mechanism
position of FIG. 12A with the wafer engaging arms distally
positioned and engaging the wafers:;

FIG. 13A is a schematic view of the door during an opening
procedure with the latching arms fully extended;

FIG. 13B corresponds to the mechanism position of FIG. 132
with the wafer engaging arms disengaged from the wafers in their
proximal position:

FIG. 14A is a schematic view of the door with the wéfer
mechanism returned to the fully unlatched position for opening said
door;

FIG. 14B corresponds to the mechanism position of FIG. 14A and
shows the wafer engaging arms remaining disengaged from the wafers/ ,
and

FIG. 15 is a front elevational view of the door showing an
alternate embodiment of the invention.
DETAILED DESCRIPTION

com-r§§§?r§ﬁ?g to FIG. 1 a wafer container 20 generally
[§emprisesé§-container portion 22 and a cooperating door 24.
The container portion has a plurality of wafer slots 28 for
insertion and removal of wafers W in substantially horizontal
planes. The slots are defined by the wafer guides 32 and the

wafer support shelves 36. The
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portion and to then extend said wafer engaging arm 7. A | at chabl e
door for a wafer carrier, the wafer carrier having a door receiving frane
with two opposing sides, each of said opposing sides having a recess, the
door conpri sing: a door encl osurt having a outer edge gortion W th
opposi ng edges, the outer edge por3ubstitdte; sheetor 17 Pecambar 1829 t he
door frane, lhe outer edge portion havi ng at | east two apertures on
opposi ng ed tions positioned adjacent the recesses on the
opposi ng sides of the door frame when the door is within t he door

frame, a rotatable nenber rotatably connected to the door enclosure,
the rotatablle nerbepfer seniaings fer olding eircular wafers with edge|pegiopein ahosizpptaly

opposi ng axiallgi%!]i' S Dnfi Alrstin e @&g&ner%ﬁ{ﬂri%iﬁég gérﬂfiﬂa’ "SRG AY cBoperating

extendabl e | atc portion acen e’ ‘respective
apertures, edooh taf coptaintr pertiom derhyprisingor t i ons positioned to be
extended and retracted through the respective aperture, an upri ght
waf er engagi ng nenber positioned exterior the enclosure and - noveabl e

toward and away fanoger frentgoclosed hefl side) & elosad Backside, aelonsi righnside, tai abaped

t he rotatabl e nenber Eo &Qe indiQ%.IaLchiqp arns, for extquing and

retracting top, a closed bottom, an open interior, and"a generally rectangular-door frame
defining a door seat for receiving the door, whereby when the door is received |

by said door frame, said door confronts the edge portions of the wafers, the

MR

door frame having a latching portion;
the cooperating door comprising:

a door enclosure having an outer seating portion for engaging with the door
frame, a rotatable cammed member within the enclosure and rotatably
connected thereto, the cammed member rotatable from exterior of the-
enclosure, the cammed member having a latching arm cammed surface, and a
wafer engaging cammed surface, an outwardly moveable latching arm having
a cam follower engaged with the latching arm cammed surface, whereby when
the cammed member is rotated the latching arm engages the latching portion
of the door frame, a wafer engaging mechanism comprising an inwardly and
outwardly moveable wafer engaging arm and an actuator arm connecting to
the wafer engaging arm, the actuator arm having a cam follower engaged with
the wafer engaging cammed surface, whereby when the cammed member is
rotated the actuator arm extends the wafer engaging arm outwardly to engage

the edge portions of the wafers thereby retaining said wafers.

2. The container of claim 1 wherein the door receiving frame has an aperture and the
latching arm has an insertion portion, whereby the insertion portion is insertable into the

aperture to latch said door to the container portion.

3. The container of claim 1 wherein the cammed surfaces are configured such that the

latching arm engages the latching portion before the wafer engaginF wﬁﬁgﬁegg%gm{
. VELLIS D Ol
portions of the wafers.
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each of the latching portions through the respective aperture between an

e IR = > e g

sheet - 17 Décefrbet 1MW9% *
and a second rreans for connecting the rot @bﬂtlwtmhﬁ@ﬂ -t/ De@embequQQQ/afer

I n rre v the right wafer engagi r between a
Sgg?? i og pr OXI rral ?%ogm't)aé 38 EYHH%’A“% qt&%%f‘!ﬁt"é%h?’?‘%?‘f‘ﬂ@r MRSttt e as
t he beit &hﬂbb@oﬁﬂﬁb&ﬁ)eét&i 10@hAddo enclosure, the bell crank having two ends, one end

connected to the wafer engaging arm and the other end connecting to the actuator arm

whereby longitudinal movement of the actuator arm within the enclosure is translated to

inward movement of the wafer engaging arm.

5. The container of claim 1 wherein at least one of the cammed surfaces has a detent

positioned to retain the respective cam follower when the wafer engaging arm is extended.

- 6. A wafer container comprising a container portion with a door receiving frame
defining a door opening, the door receiving frame having at least one latching aperture, the

container further comprising a door, the door comprising

a latching portion extendable into said latching aperture, a wafer engaging arm extendable
from said door to engage wafers in said container, a door mechanism for latching the door to
the door receiving frame, the mechanism configured to sequentially first extend the latching

portion and to then extend said wafer engaging arm.

7. A latchable door for a wafer carrier, the wafer carrier having a door receiving frame

with two opposing sides, each of said opposing sides having a recess, the door comprising:

a door enclosure having a outer edge portion with opposing edges, the outer
edge portion sized for fitting within the door frame, the outer edge portion
having at least two apertures on opposing edge portions positioned adjacent
the recesses on the opposing sides of the door frame when the door is within
the door frame, a rotatable member rotatably connected to the door enclosure,
the rotatable member rotatable from exterior the enclosure, a pair of opposing
sliding latching arms, each latching arm having a extendable latching portion'.
adjacent one of the respective apertures, each of said extendable portions
positioned to be extended and retracted through the respective aperture, an
upright wafer engaging member positioned exterior the enclosure and
moveable toward and away from the door enclosure, a first means connecting

the rotatable member to the sliding latching arms for extending and retracting

each of the latching portions through the respective aperture between an REPLACERAENT SHEE

Dot s el
extended position and a retracted position as the rotatable member is rotathd
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8. The wafer. contai ner door of claim-10 further conprising nmeans for
limting the novenent of said wafer engagi ng nenber away fromthe encl osure
only when the extendabl e portions are not in the retracted position. 9.
The wafer container door of claim 10 further .including ns faor ljmiing
the retractionof—the—extendabl e porti onSubstiBitgshast 'r@&%@ ra@é%éureS

gglsiyt mﬁ,n tﬂﬁlm"ﬁlrlmnﬂm“m menber is not positioned at the distal
* c L M S *

12

and a second means for connecting the rotatable member to the upright wafer
engaging member for moving the upright wafer engaging member between a
position proximal the enclosure and a position distal from the enclosure as the

rotatable member is rotated.

8. The wafer container door of claim 10 further comprising means for limiting the
movement of said wafer engaging member away from the enclosure only when the

extendable portions are not in the retracted position.

9. The wafer container door of claim 10 further including means for limiting the
retraction of the extendable portions through the respective apertures only when the wafer

engaging member is not positioned at the distal position.

REPLAGEMENT %:{ oy




- 13 - menber is rotated. 9. The wafer container door of claim38
furthéF‘“*ﬁbrrs—~+ﬂg—neans for limting the novenent of said wafer engaging
nenbe he encl osure -only when the extendable portions are not in
t he r M'MH“ ”mL 10. The wafer cagntainer door of claim8 or claim
9 furt h’er el n ns for limiting thsubstitutetshest ofl  Pecerttmndtane
portions through the respectlve apertures_only when the wafer engagi ng
menber is not positioned at the distal” hb%lflon

member is rotated.

9. The wafer container door of claim 8 furthér comprigt
ing means for limiting the movement of said wafer
engaging member away from the enclosure only when th
extendable portions are not in the retracted positiOn.

10. The wafer container door of claim 8 or clajim 9
further including means for limiting the retrgttion of
the extendable portions through the respectixe apertures
only when the wafer engaging member is not/positioned at
the distal position.

11. A door for a wafer container accgrding to any of
claims 1 to 8.

12. A wafer container being subgtantially as herein
described having reference to Pigures 1 to 15.

13. A door for a wafer confainer, the door being
substantially as herein dg¢cribed having reference to
Figures 1 to 15.
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11. A door for a wafer container according to any of clains 1 to 8. 12. A
waf er contai ner being substantially as herein described having reference to
Figures 1 to 15. 13. A door for a wafer container, the door being

substantially as herein described having reference to Figures 1 to
Substitute sheet - 17 December 1999
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ABSTRACT
WAFER CARRIER WITH DOOR

WAFER—CONTAINER-DOOR-

A wafer container 20 has an open front 40 defined by
a door frame 60 and a door 24 sized for the door frame.
The door receiving frame has slots 72, 74 on opp051te
sides and the door utilizes latching portions that extend
and retract from the edge portion of the door into and
out of the slots 72, 74 for latching and unlatching the
door on the door receiving frame. The door also has
wafer engaging arms 112 which extend inwardly toward the
wafers W to secure said wafers when the door is in place.
The retractable latching portions and wafer retaining
arms are linked to a rotatable cammed member 110 in the
interior of the door. - Thé cammed member utilizes cammed
surfaces configured to first latch the door and to then

extend the wafer retaining arms.

Suggested drawing to accompany the Abstract: Figure 1




