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STANDARDI ZED MECHANI CAL | NTERFACE (SM F) POD BACKGROUND OF THE | NVENTI ON
The present invention relates to standardi zed nmechanical interface (SMF)
-s§stens for reducing particle contam nation in the processing of
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processed
or the like. More particularly, the invention relates to a pod for use with SMIF

systems.

The presence or generation of particles during the processing of integrated
circuits can lead to physical defects or other quality control problem. Initially clean
rooms were utilized to minimize particle contamination during processing. As the size
of integrated circuitry has continued to be reduced the size of particles which can
contaminate an integrated circuit has also become smaller making clean rooms
impractical and overly expensive. Standard mechanical interface SMIF systems have
gained popularity due to their inherent advantages in reducing and controlling particle

contamination in the processing of wafers into integrated circuits.

In SMIF proces.sing equipment wafers to be processed are stored and
transported in sealable boxes or pods. The pods typically have a removable box door
that engages with an elevator door on a piece of SMIF processing equipment with the
'pod or box also interfacing with said equipment. The elevator door and the box door
are opened simultaneously to prevent or minimize exposure of the wafers to any

ambient air.

Of utmost importance is the retaining, sealing, and latching mechanisms
associated with the pod or box. Retaining, latching and sealing mechanisms that utilize
rubbing or scraping of parts can generate particles internally of the equipment. It is
therefore important to utilize retaining, sealing, and latching mechanisms that eliminate

or minimize the scraping or rubbing of surfaces.
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SUVMMARY OF THE | NVENTI ON

- A standardized mechanical interface (SMIF) pod for use in conjunction with
SMIF systems is disclosed. The pod is utilized for transporting article, such as
semiconductor wafers or the like, between locations such as SMIF processing stations.
The pod includes a box having an open end and a box door which sealably engages and
closes the open end. The box contains a removable carrier which seats on the box
door and which has an open side for insertion and removal of the articles. The pod
features a latching mechanism in the box door utilizing a star wheel with tips that rotate
and extend out of slots in the box door into slots in the interior sidewalls of the box.
The tips then move vertically downward to sealingly engage the box door to the box.
The star wheel embraces a concentric cammed hub having angled cam surfaces engaged
by cam follower pins extending radially inward from the star wheel. The star wheel
is configured and positioned in the box door such that partial rotation rotates the tips
from the interior of the box to extend outwardly of the slots. At the point of extension
a stop further limits the rotation of the star wheel causing the cam followers to follow
the cam surface as the cammed hub is further rotated moving tile star wheel

downwardfy, thus causing engagement of the tips with the slots in the box and moving

the box door downwardly to sealingly engage the box door with the box. A pair of

one-way valves provide for purging of the interior of the pod. An alignment arm
swingably pivots from the top inside of the box. The alignment arm has an
engagement finger that engages the top of the carrier and a retaining portion that

extends in front of the open side of the carrier. As the wafer carrier with the box door

is raised into the box the finger engages the top of the carrier to swing the retaining
portion in front of the open side of the carrier to hold the wafers in place. The
alignment arm swings by way of a flexible portion eliminating scraping or rubbing of
parts.

An'object and advantage of the invention is that it provides for latching of the

box to the box door with a minimal amount of rubbing or scraping.
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Asst andar di zed nechanical interface (SMF) pod for use in conjunction with
SMF systens is disclosed. The pod is utilized for transporting article,
.such as sem conductor wafers or the |ike, between locations such as SMF

pf ocessing stations. The pod includes a box having an open end and a box
door which seal ably engages and cl oses3the open end. The box contains a
renovabl e carrier which seats on the box door and which has an open side
for insertion and renoval of the articles. The pod features a | atching
mechani smin the box door utilizing a star wheel with tips that rotate and
extend out of Ahabjectand hdvantagedddhe invention istthatian aligament & for aligdingal | s of
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from said engagement.

A further object and advantage of the invention is that the alignment arm further
secures the wafer carrier in place by providing a downward pressure on the top of the

* wafer carrier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exploded perspective view of the SMIF pod with portions of
the box broken away.

FIG. 2 shows a top plan view of the SMIF pod with the box broken away to -
reveal the wafer carrier in place on the box door and portions of the alignment arm that
attaches to the inside top of the box.

FIG. 3 is a sectional view taken at line 3-3 of FIG. 2.

FIG. 4 is a bottom view of the box door with the bottom plate removed -
revealing the star wheel, the cammed hub, and the one-way valves.

FIG. 5 is a plan view of the cammed hub in place in the star wheel showing the

cam follower pins and the cam surfaces.

FIG. 6 is an elevational view of the cammed hub showing cam surfaces.



dewnwar dl y, thus causing engagenent of the tips with the slots in the box
and moving the box door downwardly to sealingly engage the box door with
the box. A pair of one-way valves provide for purging of the interior of
the pod. An alignment arm sw ngably pivots fromthe top inside of the box.
The alignnment arm has an engagenent fi° ﬂ’ger t hat engages the top of the
carrier and a retaining portion that extends in front of the open side of
the carrier. As the wafer carrier with the box door is raised into the box
the finger engages the top of the carrier to swing the retaining portion in
front of the of#@. Jiisien elevation ofitheiside ofdthé canimed dubshewing the phmcsarfatée
al i gnnent _a W ¢gs by way of a flexible portion elimnating scraping or
rubbi ng o?“"%‘na 5. An obj ect and advantage of the ihvention is that it
provi des for Iatch| ng of the box to the box door with a mnimal anount of
r ubbi ng or scr%gl nga

G.8aisa sectlonal elevation showing the portion of the box in place on the

box door in an unlatched mode.

_ FIG. 8b shows the view of FIG. 8a with the star wheel latching tips inserted
into the slot in the interior sidewall of the box.

FIG. 8c shows the same view as FIGS. 8a and 8b with the star wheel and
latching tips moved vertically downward to sealingly engage the box with the box door.

FIG. 9 shows a bottom view of a portion of the inside of the box revealing the
retainer arm and its attachment to the box.

FIG. 10 is a sectional view taken at line 10-10 of FIG. 9.

FIG. 11 is a sectional view taken at line 11-11 of FIG. 10.

FIG. 12 is an exploded view of the wedge, the support arm, and bracket for
attaching an alignment arm to the box.

FIG. 13 is a cross-section taken at plane 13-13 of FIG. 4 showing a purge
valve. | '

FIG. 14 is a perspective view of the one-way valve spiral diaphragm utilized
for purging the SMIF pod in an extended or "open" mode. -



-3 - An object and advantage of the invention is that an alignnent armfor
aligning and retaining articles in the carrier is provided that pivots and
Swi ngs substantially w thout scraping or rubbing. An object and advantage
of the invention is that the cam pins d the cam surfaces are
substantially enclosed to mnimze théJ®l ease of contam nants and
particles fromsaid engagenent. A further object and advantage of the
invention is that the alignnment armfurther secures the wafer carrier in
pl ace by providing a domnmard pressure on the top of the mafer carrier.
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XIoctive view

of the SMF pod with portlon of the box brokenaway ] FIG 2 shows a top

plan view of the SMF pod with the box broken away to reveal

t he wafer
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shown and is generally designated by the numeral 20. The pod is generally a container
and principally includes a box 22 with an open end 24 and an open interior 26, a box
door 28 that sealingly closes the open end 24, and a wafer carrier 30 that seats within
protrusions 32 extending from the top surface 34 of the box door 28. The box door
28 has a housing 36 with a bottom plate 38 enclosing a plate configured as a star wheel
40. The star wheel 40 has latching tips 42 and embraces a cammed hub 43. Portions
of the box 22 are broken away in FIG. 1 to reveal the alignment arm 44 extending
downwardly in the box 22. The box 22 has a top panel 46, a periphery 47 with a
bottom flange 48, and four side panels 50. The box portions broken away also reveal
a downwardly extending lip 52 with a sealing surface 54 and an inwardly facing recess
configured as flange slots 56 in the preferred embodiment.

The box door 28 has a sealing surface 58 within the iop surface 34 of the box
door 28. The sealing surface 58 is configured to engage and cooperate v;rith the sealing
surface 54 of the lip 52. The box door 28 has four sidewalls 60 each of which has a
slot 62 positioned to align with the flange slots 56 on the flange 48 when assembled.
The box door 28 has vent holes 63 extending to the top surface 34.

The wafer carrier 30 has a lower H-shaped portion 64 with a cross-bar 65 that
seats within the protrusions 32 on the top surface 34 of the box door 28. Wafers, not
shown, slide into and out of the open front 66 of the wafer carrier 30. The wafers are
supported by the support lips 68 integral with the sides 70 of the carrier 30. A handle
72 attaches to the top 74 of the carrier 30.

Referring to FIG. 2, the SMIF pod 20 is shown from a top view with a portion
of the box 22 broken away revealing the wafer carrier 30 with a disk 76 in place and
also revealing the alignment arm 44. The alignment arm 44 has two support arms 78.



attaches to the inside top of the box. FIG 3 is a sectional view taken at
line 3-3 of FIG 2. FIG 4 is a bottomview of the box door with the bottom
.plate renoved revealing the star wheel, the canmed hub, and the one-way '
valves. FIG 5 is a plan view of the cgm*red hub in place in the star wheel
showi ng the camfoll ower pins and the €amsurfaces. FIG 6 is an

el evati onal view of the camed hub showi ng cam surfaces. -4 - FIG 7 is
an elevation of the side of the canmed hub showi ng the cam surface with
detents. FIG 8a is a sectional elevation show n%Ot he portion of the box in
pl ace on Theesuppertdoms 78 connect thezalighmentarae44 to the box 22 as described in detail

below. Each support arm has a resilient flexible portion 79 whereby the alignment arm
44 is pivotally swingable. A finger 80 extends downward from the alignment arm 44
to contact the top 74 of the carrier 30 when the pod 20 is assembled. A rectangular
opening 82 in the mid-portion 85 of the arm 44 is sized for the handle 72 on the top
74 of the carrier 30 and allows the alignment arm 44 to swing freely without
interference from said handle 72.

FIG. 3 shows a cross-sectional view of the SMIF pod 20 with the box door 28
seated and locked in place in the box 22. The carrier 30 is seated on the top surface
34 of the box door 28 with the cross-bar 65 retained and seated between the protrusions
32. The protrusions 32 define a wafer carrier seat or receiving region 81. The
alignment arm 44 is shown with the finger 80 in contact with the top 74 of the wafer
carrier 30 and a retaining arm portion 83 extending downward in front of the open
front 66 of the carrier 30 to retain any wafers in place in the carrier 30. The
positioning of a wafer 84 is shown by phantom lines. The box 22 may be suitably
molded of a clear polycarbohate plastic. The box door 28 may be molded of a
polycarbonate with carbon fiber filler. The carbon fiber filler makes the polycarbonate
electrically conductive and thus static dissipative. This feature minimizes the buildup
of a static charge on the wafers, disks, and/or carrier. Static charges are highly
undesirable in that charged objects may attract particles causing contamination of the
pieces being processed. A suitable polycarbonate with carbon filler is the ESD 380
series bf resins available from the RTP Co., Winona, Minnesota.

FIG. 3 also shows the engagement of the box 22 with the box door 28. The

box door 28 substantially fits within the bottom flange 48 of the box 22 with the lip 52
engaged with a groove or recess 86 on the top surface 34 of the box door 28. The star
wheel 40 is shown embracing the cammed hub 43 which is rotatably mounted on a post
88 attached to the box door 28. Two of the latching tips 42 of the star wheel 40 are

~ shown extended into the bottom flange 48 of the box 22. The bottom plate 38 seats



FIG 8b shows the view of FIG 8a with the star wheel latching tips
inserted-into the slot in the interior sidewall of the box. FIG 8c shows
-the sane view as FIGS. 8a and 8b with the star wheel and | atching tips
roved vertically dowward to sealingly_engage the box with the box door.
FIG 9 shows a bottom view of a porti‘o?n‘of the inside of the box revealing

the retainer armand its attachnent to the box.
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FIG 10 is a sectional view

i ne

FIG 10. FIG 12 is an exploded view of the wedge, the support
arm and withiokbe bottomaflange#8nof the boixi dpored enclosingotheliatepior S0rIfGhe box
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taghndd futP43l The BOteHS PRilsISslisNecured ¢ the'Bostaioor 28 by screws or other
suitable means and may suitably be a polycarbonate plastic.

Referring to FIG. 4, a bottom view of the box door 28 is shown with the
bottom plate 38 removed. The two principal positions of the star wheel 40 are shown
with the phantom lines showing the extended position and designated by the numeral
101. The star wheel 40 and the cammed hub 43 are concentrically arranged with cam
followers configured as cam pins 96 extending radially inwardly from the star wheel

'40 to engage with cam surfaces (not shown in this view) on the cammed hub 43. The
cammed hub 43 is rotatable on the post 88 with the rotation limited by the cam pins
96 shown extending radially from star wheel 40. The star wheel 40 partially rotates
on the hub 43 to the extent permitted by the contact of the star wheel periphery 98 with
the interior walls 100 of the box door 28 or the slot ends 102. The cammed hub has
engagement holes 97 for engaging and rotating the hub by fhe processing equipment
or by manual means. The star wheel 40 may be formed from a polycafbonate plastic.
The cammed hub may be formed from an acetal plastic such as Delrin® manufactured
by E.I. DuPont de Nemours & Company, Inc. The cam pins 96 are suitably of
stainless steel and may be press fit into the star wheel 40.

Referring to FIGS. §, 6, and 7, the cammed hub 43 is shown in detail. FIG.
5 is a top view showing a portion of the star wheel 40 with the cammed hub 43 in
place and a portion of the cammed hub 43 cut away. The star wheel 40 and cammed
hub 43 contact and rotate with respect to each other at the inner surface 106 of the star
wheel 40 and the outer periphery 108 of the cammed hub 43. FIG. 6 shows the
exterior of the cammed hub 43 with a groove 109 forming upper 110 and lower 112
cam surfaces, an upper detent 114, and a lower detent 116. A cam pin 96 is shown
in place at the upper detent 114. FIG. 7 shows a side of the cammed hub 43 with a
groove 109 having an upper cam surface 110 and a lower cam surface 112, an upper

is a
FIG 14
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-.5- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT In FIG 1 an expl oded
vi ew of the standardi zed nmechanical interface pod is shown and is generally
-designated by the nuneral 20. The pod is generally a container and
principally includes a box 22 with an gpen end 24 and an open interior 26,
a box door 28 that sealingly closes th® open end 24, and a wafer carrier 30
that seats within protrusions 32 extending fromthe top surface 34 of the
box door 28. The box door 28 has a housing 36 with a bottom plate 38
enclosing a plate configured as a star wheel 40. The star wheel 40 has

| at chi ng ¢anpposition d Scansk adewer, camnpasitianu bl a3 Theogrooyess 189 with: theogamo oy e
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reveal a downwardly extending lip 52 with a seali n% surface 54 and an
i nwar dl y fosmed by reipeval of material to form notches 118, 119 that approach the groove but

leave a suitable bridge of material to provide a resilient portion comprising the detents

114, 116.

FIGS. 8a, 8b, and 8c show a cross-section of the bottom flange 48 of the box
22, a latching tip 42 of the star wheel 40, the outer wall 60 of the box door 28, and
the cooperating sealing surfaces 54, 58. The groove or recess 86 in the top surface 34
of the box door 28 has an elastomeric material 120 in place with the upward facing
surface of the material 120 forming the sealing surface 58 that engages and seals with
the sealing surface 54 of the lip 52. A stop post 122 extends from the bottom plate 38
upwardly to interfere with the rotation of the star wheel 40 depending upon the relative
vertical position of the star wheel 40. FIG. 8a shows the relationship of the box 22 -
to the box door 28 such-as when the box door 28 is first raised to engage the box 20.
The latching tip 42 is totally retracted within the box door 28 and the Ming surface
54 of the lip 52 is contacting but not compressing the elastomeric material 120.

FIG. 8b shows the box 22 and box door 28 in the same respective positions to
each other as FIG. 8a but has the latching tip 42 extending outwardly through the slot
62 into the slots 56 in the flange 48. As shown in this view, the latching tip 42 is
above or over the latching surface 122 of the recess 86 and prefeiably is not contacting
said latching surface 122. The extension of the latching tips 42 into the slots 56

without contact with the slots eliminates scraping and the generation of particles.

FIG. 8c shows the latching tip 42 engaged with the latching surface and the
latching tip 42 engaged with the latching surface 122, The star wheel 40 is in a
relatively lower position with respect to the box door 28 and slot 62. The tip 42 is
compressing the elastomeric material 120 forming a seal. The stop post 123 as shown



configured as flange slots 56 in the preferred enbodi nent. The box door 28
has a sealing surface 58 within the top surface 34 of the box door 28. The
-sealing surface 58 is configured to engage and cooperate with the sealing
surface 54 of the Ilip 52. The box door,28 has four sidewalls 60 each of

whi ch has a slot 62 positioned to alig%'mdth the flange slots 56 on the

fl ange 48 when assenbl ed. The box door 28 has vent holes 63 extending to
the top surface 34. The wafer carrier 30 has a | ower H shaped portion 64
with a cross-bar 65 that seats within the protrusjons 32 gn the top surface
34 of t heinBis view inteplereaavith the clogkvis,(Inoking upward) rgtation of the gar Wheelopen
front 66 the wafer carrier 30. The wafers are supported by the support
lips 68 integral with the sides 70 of the carrier 30. A handle 72 attaches
to the top 74 of the carrier 30. Referring to FIG 2, the SMF pod 20 is

shown froma top viewwth a portjon of the box 22 byoken away, revealing
the wafer carrReferring g FIGS: 9 g‘i} LJGQ“H H’éi?@‘]érﬂfté?%gm@%zﬁm@‘{ ?Ffia
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the alignment arm 44 to the box 22, two corner brackets 124 and two wedges 126 are
utilized whereby the alignment arm 44 may swing without rubbing or scraping of
components. The FIG. 12 perspective view shows the principal components utilized
in an exploded view. The brackets 124 have apertures 125 sized to receive the wedge
126 and the support arms 78. Inclined nubs 130 extending from the wedges 126 snap
into place in openings 132 in the support arms 78 to prevent longitudinal movement of
thé support arms 78 with respect to the wedges 126. Stop tabs 134 on the wedges 126
prevent longitudinal movement of the wedges 126 out of the bracket aperture 125.

FIGS. 13 and 14 show details of the purging system utilized for purging the pod
20 with nitrogen or other gas. The principal component utilized in the preferred
embodiment is shown in perspective in FIG. 14 and is a one-way diaphfagm valve 142
formed of elastically deformable material such as plastic or metal. FIG. 13 shows a
cross-sectional view of a valve configuration with a diaphragm valve suitably situated
in a valve housing 143. Two such valve configurations are utilized for purging the
interior of the pod 22 as shown in FIG. 4. One for the inlet of the gas and the other
for outlet of the gas inside the pod. Angularly cut spiral slits 144 in the diaphragm 145
allow the diaphragm 145 to extend axially in only one direction. Such valves are
available from Dab-O-Magic Corp., 896 South Columbus Ave., Mount Vernon, NY
10660. Female receptacles 149 are configured to receive nipples (not shown) such as
from the processing equipment with which the pods 20 interface. The one-way valves
142 may be retained within the valve housing 143 by a suitable bushing 150 and snap
ring 154 as depicted. ' '



~6 - The support arms 78 connect the alignment arm44 to the box 22 as
described in detail below Each support armhas a resilient flexible
-portion 79 whereby the alignment arm44 is pi votal |y swingable. A finger 80
extends downward fromthe alignnent ar?44 to contact the top 74 of the
carrier 30 when the pod 20 is assenbled. A rectangular opening 82 in the

m d-portion 85 of the arm44 is sized for the handle 72 on the top 74 of
the carrier 30 and allows the alignnent arm44 to swing freely w thout
interference fromsaid handle 72. FIG 3 shows _a cross-sectignal view of

the SM F pod 2¥entiholes:6-exsending, hrough the box dogr &8 connest the-opendBterior 26he box
The or os<Ote Hox 72 I R CleSiay ValyBE 1AED Atk ifles’ (5 hn HiCoBim 388 385 1 1

protrusi cilowiaccesy forthe fentdlé eéceparcies 449.s The diuphtneils of theciglet vake.148he

alignnent arm 44 i s shown W|th the finger 80 in contact with the top 74 of
t hegwaf erof FIG. 14 may be opened by the nipple extendﬁxg the d(i:aphragm outwardly. P

The SMIF pod 20 operates as follows: Referriﬁg to FIGS. 1 and 3, with the
box 22 removed from the box door 28, wafers may be inserted into the carrier 30 for
processing, transporting, or storage. The wafer carrier 30 is appropriately seated on
the top surface 34 of the carrier 30 as guided by the protrusions 32. The box 22 is
then lowered into position, or the box door 28 is raised, whereby the box door 28
closes the open end 24 of the box 22. As the inside surface 128 of the top of the box
22 approaches the wafer carrier 30 the alignment arm finger 80 contacts the top 74 of
the wafer carrier 30 and causes the alignment arm 44 to pivot at the resilient, flexible
portion 79 (see FIG. 20) swinging the wafer engagement portion 83 towards the open
front 66 of the wafer carrier 30 to engage the edges of any wafers in place in the wafer
carrier 30. The alignment arm 44 pivoting at the flexible portions 79 of the support
arms results in a swinging or pivoting motion without any scraping or rﬁbbing of parts.
As best shown in FIGS. 10 and 12, the flexible portion may be formed by removal of
material to form a groove or recess across the support arms 78. The wafer engaging
portion 83 is configured to align vertically to retain all of the wafers in said wafer
carrier 30.

With the latching tips 42 in their fully retracted position as depicted in FIGS.
8A and 4, the cam pin 96, shown in FIG. 7, is.at the higher end position of the groove
and is secured by the upper detent 114, see Fig. 6. At this position the relationship
of the box 22 to the box door 28 is as shown in FIG. 8a with the lip 52 contacting but
not substantially compressing the elastomeric material 120. Rotation of the cammed
hub 43 by external means, such as associated processing equipment (not shown), in a
counterclockwise direction (looking upward) also rotates the star wheel 40 with the
cammed hub 43 in that the upper detent 114 holds the cam pin 96 in place. The only



carrier 30 and a retaining armportion 83 extending dowward in front of
the open front 66 of the carrier 30 to retain any wafers in place in the
carrier 30. The positioning of a wafer 84 is shown by phantomlines. The
box 22 may be suitably nolded of a cl eﬂ pol ycarbonate plastic. The box
door 28 may be nol ded of a pol ycarbonate€™w th carbon fiber filler. The
carbon fiber filler nmakes the pol ycarbonate electrically conductive and
thus static dissipative. This feature mnimzes the buildup of a static
charge on the wafers, disks, and/or carrier. Static charges are highly
undesi r ablesistance ha thectotatipacbfthe stat wheel\dOais tthefrictionrbetweensthe atas iwhgel 40 :
cont am nati of t ieces being processed. .A sui.tabl e.pol ycarhonate with
carbon fi H“g G post %g?yreﬁqpsgggrg@stl&s Hs‘séwml?aiﬂpg lgPSﬁfﬂﬁgeﬁg Co. ,
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box door he box “door 28 substantially fits within the bottom flange 48
of the bomodgs dhetlatching tipspt2Sfromrthe ritactadt positiogrto theefully extended pesitiomas he t op
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door 28. Epeheditat Whedl0-Hisisppld BY ifitérfefentd Svifh the iH@fA6H wafls 200 of the box
22,bya suitabiy placed stop, or by the sides of the slots 62. Continued rotation of the
cammed hub 43 in the clockwise direction then releases the cam pin 96 from the upper
detent 114 and directs the cam pins 96 along the cam surfaces 110, 112 toward the
lower detent 116. This movement of the cam pin 96 in a generally downward direction
with respect to the cammed hub 43 results in a relative lowering of the star wheel 40
and correspondingly the latching tips 42. As the star wheel 40 and latching tips 42 are
being lowered relative to the box door 28, the latching tips 42 contact the latching
surface 122 in the slot 56 of the box 22 as shown in FIG. 8b.

Continued counterclockwise rotation of the cammed hub 43 directs a downward
force on the latching surface 122 of the slot 56 of the box 22 to mové the box 22 in
a downward direction with respect to the box door 28 which correspondingly depresses
the elastomeric material 120 in the recesses 86 forming a seal between the lip 52 and
the sealing surface. The counterclockwise rotation may be continued until the cam pin
96 passes the lower detent 116 at which lioint the detent 116 locks the cammed hub 43
with respect to the star wheel 40 and thus the latching tips 42 in the fully outward and
fully downwardly extended position as shown in FIG. 8¢c. In this locked position the
pod 20 may be transported in that the box 22 is secured to the box door 28 and the
alignment arm 44 secures the wafer carrier 30 in place and further retains any wafers

in the carrier 30.

To release the box 22 from the box door 28, the cammed hub 43 is rotated in
a clockwise direction by manual or by automated means such as by the processing
equipment. The post 122 extending partially towards the box door 28 from the bottom



shown extended into the bottom flange 48 of the box 22. The bottom plate 38
seats -7 - within the bottomflange 48 of the .box door 28 encl osing the
interior 90 of the box door 28. The bottom plate 38 has an opening 92 for
accessing and rotating the cammed hub 4% The bottom plate 38 is secured to
t he box door 28 by screws or other S_UTE bl e means and may suitably be a

pol ycarbonate plastic. Referring to FIG 4, a bottomview of the box door
28 is shown with the bottom plate 38 renoved. The two principal positions
of the star wheel 40 are shown with the phantom|ines show ng the extended
posi ti on plate 38sprgvents dheystar wheali 40r from1iimediatelys rotatingh with the clackwise

cam pi ns. SRABSE BF (AR T 13- RAPESE Fard i S5 Tb P i Sy RS 190 007
wi th cam gy t@GsiSe (ROstas WhEl 40" and)idiching tips @0 vilfle respecterd thellbod ooi 126.
The raising of the star wheel 40 continues until the star wheel 40 clears the post 122 -
extending from the bottom plate 38. The latching tips 42, star wheel 40, the post 122,
and cam surfaces 110, 112 are so configured that the star wheel 40 with latching tips
42 will continue to be raised until the elastomeric material 120 is substantially
decompressed and the position of the box 22 with respect to the box door 28 is
substantially as shown in FIG. 8b. At this point the continued rotation of the cammed
hub 43 in a clockwise direction will also rotate the star wheel 40 from the extended
position 102 to the fully retracted position as shown in FIGS. 4 and 8a.

Typically, the pod 20 with the box door 23 latched and sealed to the box 22 will
be placed on the exterior of a piece of processing equipment. 'The flange 48 of the box
22 will be latched and sealed to the processing equipment and the cammed hub 43 will
be engaged and rotated by the processing equipment. The box door 28 with the wafer
carrier 30 and wafers in place will be lowered by automated means into'the processing
equipment with the box 22 remaining sealed on the exterior of the processing
equipment. The wafers may then be processed and, after processing, returned to and
again sealed within the box 22.

The interior 26 may be pﬁrged, such as when the pod 20 is first latched to the
processing equipment in order to minimize the presence of contaminants. Nipples (not
shown) from the processing equipment may be extended into the female receptacles 149
to extend the diaphragms 145 and open the valves 146, 148. Gas such as nitrogen may
then be injected into the one-way valve 148, shown in FIG. 4, and the original gas in

the open interior 26 is purged out of the one-way outlet valve 146.

The present invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof, and it is therefore desired that



camred hub 43 is rotatable on the post 88 with the rotation |imted by the
cam pins 96 shown extending radially fromstar wheel 40. The star wheel 40
partially rotates on the hub 43 to the extent permtted by the contact of
the star wheel periphery 98 with the interior walls 100 of the box door 28
or the slot ends 102. The cammed hub has engagenent hol es 97 for engagi ng
and rotating the hub by the processing equi pnent or by nmanual neans. The
star wheel 40 may be formed froma pol ycarbonate plastic. The camred hub
may be formed froman acetal plastic such as Delrin[err] manufactured by
E. 1. DuPorthe pressrirgmobodimentheconsidereddn altirespeetsagiiliustrative,ard aef restbictives

Fios o cerdppe oo Fagt o B Sibetded qiBhl folfr T so!E RoreRonne ediipeghy , °
vi ew showi @gindidagy theoBedpe b thes iVentibf.c! FéP exadnple} fthe Qamm@kfiuebaxﬁ? ibe pl ace

.and a portion of the cammed hub 43 cut away. The star wheel 40 canmed
hub 43 corpasitiongd @nthe stae wheelanddhe eam pins eretherronfiguration |of camfelowerst ace

106 of themﬁg,?% ﬂ%ﬂ% tﬁ@cﬁﬂﬂu{)'&? b&E Sg‘ﬁf[}%&&@% 108 of the canmed hub 43.

FIG 6 shows e exterior o he “canmre th a groove 109 formng
upper 110 and | ower 112

Although the box and pod are depicted as roughly cubical, it is understood that
any of a variety of shapes would be suitable, such as cylindrical.



cam surfaces, an upper detent 114, and a | ower detent W
shown in place at the upper detent 114. FIG 7 shows a side of the¢C

:hub 43 with a groove 109 havi ng an upper cam surface 11mm;m _
Surface 112, an upper -8 - camposijjon 115 and a lo ’ "'HW
117. The grooves 109 with the cam surfdces 110, 112 may Be forwed Dy = s
cutting the grooves 109 radially inward fromthe outer periphery 108 of .the
cammed hub 43. The detents 114, 116, as shown, nay be formed by renoval of
material to formnotches 118, 119 that approach the groove but |eave a

sui t abl e WHAEISELMMED:al to provide a resilient portion conprising the
detents 114, 116. FIGS. 8a, 8b, and 8c show a cross-section of the bottom
flange 48 of the box 22, a latching tip 42 of the star wheel 40, the outer

wal | 60 of. t heAbtranspoftible Scontiinbr for sealingly enclosing articles in a substantially
particle free environment and for interfacing with processing equipment, the container

éomprising:

(@  abox having an open interior, an open end, and a plurality of inwardly
facing recesses adjacent to the open end; |

(®) a removable box door closing the open end, the box door having a
housing a plurality of sidewalls, the sidewalls having a plurality of slots
positioned to be adjacent to the recesses in the box; and,

(¢)  aplate rotatably mounted in the open interior of the box door housing,
the plate having a plurality of latching tips peripherally located on the plate, the
plate configured such that each tip is positioned at a slot and such that as the
plate is rotated the tips rotate outwardly through the slots and into the recesses

in the box.

2. The transportable container of claim 1, wherein the plate has an extended
pésition defined by the tips extending outwardly through the slots and a retracted
position defined when the tips are retracted within the slots and wherein the container
further comprises a means for raising and lowering the latching tips when the plate is
m the extended position.

3 The container of claim 2, wherein the means for raising and lowering the
latching tips comprise a cam surface and a cam follower, the cam follower connected
to the plate and the cam surface coupled to the box door.



t he coo,-éerati ng sealing surfaces 54, 58. The groove;m top
surface 34 of the box door 28 has an el astoneric mat 37”W ' | ace with
t he upward facing surface of the material 120 form-n Imny@”lﬂ”[gce

58 that. engages and seals with the sealing surface 54 “of €t he 14 stop
post 122 extends fromthe bottom pl atel3g upwardly to interfere with the
rotation of the star wheel 40 depending upon the relative vertical position
- of the star wheel 40. FIG 8a shows the relationship of the box 22 to the

box door 28 such as when the box door 28 is first raised to engage the box
20. The il atchi rithet cqntaifer of chiiml 2,y wheteim dhee theans iomraising and lowsringgheind t he

sealing syrface 54 of the lip 52.is cqntacti but .not co SS] e
el ast oner H@‘h‘ﬂgaﬂsﬁ%aﬁ% suzface cam. f ?2“’%‘&%8%%3% %’ﬂ t he
same respagd ik ARPI flRWRREHuftbd B tiRSOX! ddor8a but has the latching tip

iaﬂﬁ
42 extending outwardly through the slot 62 into the slots 56 in the flange
48. As shown in this view, the latching tip 42 is above or over the -

| St ohi ng Shrf acthe) saniing &, SR, e eolpBsiier R ariied Ro TR Arparty, O
ggr‘t"’: E:lhggfoﬁeﬂéé%e%}dinéd"ﬁuﬁhﬁia&bﬁ imbuntsdeh & téritg ofhthel box gleoemadi on of
" embraced by the plate, the cammed hub having a cam surface, the cam follower fixed
" to the plate and engaging the cam surface, and wherein the plate is rotatable and
. vertically moveable with respect to the cammed hub.

6. The container of claim 5 further comprising a detent positioned on the cam
 surface for locking the plate in position.

: 7. The container of claim 1, wherein the articles comprise wafers, wherein the box
door further includes a top surface, and wherein the container further comprises a
 wafer carrier that seats on the top surface of the box door and has an open side for

- receiving wafer discs.

8. The container of claim 7, wherein the container further comprises an alignment
_arm having an engagement finger on one end of the alignment arm a wafer engaging
portion on an opposihg .end of the alignment arm, the alignment arm swingably
attached to the box intermediate the two ends whereby as the box door with the wafer
carrier is received by the box the finger engages the wafer carrier and swings the

" alignment bar into an alignment and retaining position with respect to the wafer discs.

9, The container of claim 8 the alignment arm comprises a resilient portion by
i which the alignment arm swings and whereby the alignment arm is biased away from
 the alignment and retaining position.



Fl G "shows the latching tip 42 engaged with the Iat&h%s%@m}ﬁhe
latching tip 42 engaged with the |atching surface 122. The star whee S
in arelatively lower position with respect to the box Hmmﬂlﬂm 62.
The tip 42 is conpressing the el astorre{é/c material 120 ¥ A M'ﬁ' he
stop post 123 as shown -9 - inthis'™Viewinterferes with tHe & oekw se
(1 ooki ng upward) rotation of the star wheel 40. Referring to FIGS. 9, 10,
11, and 12, details of the alignnment arm 44 and a suitable neans for
attaching the alignnment arm44 to the box 22 are shown. To secure the

al i gnment 18w m The tepntainerbef claim "t ,wwhereim dhe hoacdearsis1 formed dfromoavstatipes 126
are utili .egil V&?%rﬁg%{iépe alignnent arm 44 may sw ng without rubbing or
scrapi ng PURS - The FIG 12 perspective view shows the principal
conponents utilized ' -

11.  The container of claim 1 further comprising two valves positioned in the box
door for purging the open interior, the valves comprised of a resilient diaphragm
having spiral slits. ‘



in an expl oded view. The brackets 124 have apertures 125 Sized—te-receive
the wedge 126 and the support arns 78. Inclined nubs 13 ing fromthe
wedges 126 snap into place in openings 132 in the suppoalﬂEMlﬂ?ﬁm’m’
prevent |ongitudinal novenent of the sggport arms 78 wit " ,I
wedges 126. Stop tabs 134 on the wedgés’T26 prevent |ongitudinal moven#nt
of the wedges 126 out of the bracket aperture 125. FIGS. 13 and 14 show
details of the purging systemutilized for purging the pod 20 with nitrogen
or other gas. The principal conponent utilized in the preferred enbodi nment-
i s shown i13. perd pmsmbfmcm@enﬂoraimrfasm with-pragessing quipgeent and dfot 42
formed of _el | cal.l v defarmabl e teri.al such as plastic or,netal. FIG 13
shows a_ o ALERY. #fkiostng Wl in o sy BRAREAI esitiels, 17, Sufronrent ndefingt -
val ve sui icafiprisimgt uat ed in a val ve housing 143. Two such valve

configurations are utilized for purging the interior of the pod 22 as shown
in FIG 4. One for the inlet of the gas and the other for outlet of the gas

the. df aphr agm 195+ Rk shtiair B ler, ko g ab Spe LRERTf apel o'

avai | abl e fromehdp- O Magi ¢ Corp., - 896 South Col unbus Ave., Munt Vernon, NY

(b) a box door sized to be received by the box and to close the open end,
the box door having a surface facing the interior, the surface having a wafer

carrier receiving region;

© a wafer carrier for holding the wafers in a stacked arrangement, the
carrier sized to be received by the receiving region on the interior facing

surface of the box door, the carrier having an open side for receiving wafers.,

(d an alignment arm having an engagement finger and a retaining arm
portion on an opposing end of the alignment arm, the alignment arm swingably
attached to the box intermediate the two ends with the retaining arm portion
positioned transverse the wafers, whereby as the box door with the wafer
carrier is received by the box the finger engages the wafer carrier and swings
the alignment bar into an alignment and retaining position with respect to the
wafers.

13.  The carrier of claim 12, wherein the alignment arm is further comprised of a
support arm having a resiliently flexible portion and wherein the support arm is affixed
to the box.



1.0660. Fenal e receptacles 149 are configured to receim-r-ppl-e&_@u\rwhmm)
such as fromthe processing equipnment with which the p I nterface
.one-way valves 142 may be retained within the val ve ho ﬁilm ﬂjmﬂ

sui t abl e bushing 150 and snap ring 15§1£s depi ct ed. H" 63
extendi ng through the box door 28 corinett the open interior 26 &f fhe*box
22 to the one-way val ves 142. Access holes 158 in the bottomplate 38 all ow
access to the fenal e receptacles 149. The di aphragm 145 of the inlet valve
148 of FIG 14 may be opened by the nipple extending the di aphragm

out war dl y14.TheThd/contginer ofclaime12; wherein thel boxvdoor fatherrdomprises &ipBgality and 3,

with the box,22 re fro QQr. into
the carri G Sl Wik Sfoes et FlERR BB St rctf R g AE Ve cSRERSAD, T <,
30 i s appperitidnethe atclsfig tips adjicent the slots whereby partial rotation of the plate extends

the latching ﬁps out the slots, and wherein the box has a plurality of recesses positioned-

to receive the latching tips.

15.  The container of claim 14 further comprising a means for raising and lowering
the latching tips.

16. The container of claim 15, wherein the means for raising and lowering the
latching tips comprises a hub having cam surfaces rotatably attached to the box door,
and a cam follower engaging the cam surface and attached to the rotatable plate.

17.  The container of claim 16, wherein the cam surface has a detent to lock the cam

follower.

18.  The container of claim 12, wherein the box door is formed. from a static
dissipative material.

19.  The container of claim 12 further comprising two valves positioned in the box
door for purging the open interior, the valves comprised of a resilient diaphragm
having spiral slits.



the top surface 34 of the carrier 30 as guided by the m
box 22 is then lowered into position, or the box door 2 wher eby
-the box door 28 closes the open end 24 of the box 22. Ail"M”@ Eﬁ, ace
128 of the top of the box 22 approachﬁﬁ the wafer carrier 3

armfinger 80 contacts the top 74 of & wafer carrier 30 and causes the
alignment arm44 to pivot at the resilient, flexible portion 79 (see FIG
20) swi ngi ng the wafer engagenent portion 83 towards the open front 66 of

the wafer carrier 30 to engage the edges of any wafers in place in the
waf er car20i er &mmmm gtmwner fornintetfagingowith pracessing equipment anddori ons 79

ccr api ng e, BRORsEE At ih 3 @oRghity BrRbe o blviniR, e Sohiitgh "
flexi blecgﬁlrphlsm may be formed by renoval of material to forma groove or

recess across the support arnms 78. The wafer engaging portion 83 is
configured to align vertically to retain all of the wafers in said wafer

32;{ iCteI’ed3I0n FI(%E %Abé)??g&{%eﬁlgwéﬁ h%ﬂ& ﬁa\;iﬂé !ayséﬁté %@}fg& ﬁﬁfhj{n' on as

hi gher end pospen end oith & pedpliery cthe periphery having latching surfaces;

(b) a box door sized to be received by the box and closing the open end,
the box door having a sealing surface and sidewalls with openings adjacent to
the latching surfaces;

© a star wheel vertically slidable and rotatably mounted within the box
door, the plate having a plurality of latching tips located at the periphery of the
plate, the tips positioned adjacent to the elongate openings whereby rotation of
the plate in alternate directions rotates each tip outwardly and inwardly through
the elongate openings, whereby when said tips are rotated outwardly they
extend above the latching surfaces; '

21.  The container of claim 20, further comprising a means for raising and lowering
the star wheel when the tips are positioned over the latching surfaces, whereby
lowering the latching plate engages the latching tips with the latching surfaces and
moves the box door sealing surface into a sealing engagement with the box sealing
surface.

22.  The container of claim 21, further comprising a wafer carrier and wherein the
box door has a top surface with a wafer carrier seat sized for receiving the wafer

carrier.



and is secured by the upper detent 114, see Fig. 6. At this positiea-the
rel ati onship of the box 22 to the box door 28 is as sh ' a wWth
the lip 52 contacting but not substantially conpressi nB"MH”Hﬁ,@UH@#H!R
material 120. Rotation of the canmed hyb 43 by external* nmeans,

associ ated processing equi pment (not sflown), in a counterclockw se
direction (looking upward) also rotates the star wheel 40 with the camred
hub 43 in that the upper detent 114 holds the campin 96 in place. The only

resistance to the rotation of the star wheel 40 is the friction between the
star whee?3.40 The centainpuefclaim 20 dughercomprising3ecammnedshiby fatatably niounteshi nal

and is no il Gl e the.ca in 96 fr the u r.detent 114.
The r ot at iR dieefibe BE pl b AcP Sinbedfi BNILE sf aiverint Sl Hupclavire:
ret r act eda pami surface, the stae ekl having & eamdfollowes 'fdi_rhngﬁgihg the Sdrft QusTicd. €
nuneral 102 in FIG 4. At the fully extended position Turther rotation of

the star wheel 40 is stopped by interference with the interior walls 100 of
the boX 24, The container of claim 21, wherein the container further comprises an alignment

-

arm having an engagement finger on one end of the alignment arm a wafer engaging
portion on an opposing end of the alignment arm, the alignment arm swingably
attached to the box intermediate the two ends whereby as the box door with the wafer
 carrier is received by the box the finger engages the wafer carrier ahd swings the

alignment ba_r into an alignment and retaining position with respect to the wafer discs.

25.  The container of claim 20, wherein the box door is formed of a static dissipative
material.



rotation of the camred hub 43 in the clockw se direction th

<am pin 96 fromthe upper detent 114 and directs the cam pi

#am surfaces 110, 112 toward the | ower ﬂetent 116. This nnvenent o

pin 96 in a generally downward dlrectlg with respect to the cammed hub 43
results in a relative |lowering of the star wheel 40 and correspondi ngly the
| atching tips 42. As the star wheel 40 and latching tips 42 are being

| onered relative to the box door 28 the.latching tips 42 contact the

| at ching surface 122 in t AN Kok J

24, by a suitably placed stop, or by the sides of the sl otsrg SBMR Iaced |
n

1A LLOSURE shown in FIG 8b.
Conti nued countercl ockwi se rotation of the carmed hub 43 directs a downward
force on the latching surface 122 of the slot 56 of the box 22 to nove the

box 22 in a douwnwandardizeé ahéchanioalt interfage ¢SMIFY pbd foibase thocon dﬁﬂm\oﬁlwﬂm
correspon |ngly depresses_the elastoneric_material 120 .in t e recesses 86

forming a YRQ % disclosed. p The ped i5 Htilized| fop drapsparting artigle, such as

Suns oot SRR G orTY 1BE, RAOLASHif e OB R ARRRSES L,

respect t Thelpedditcludestachoix hﬁOmgmh dpen end hnd & bbx doorowhich sealibly engdpes bnd | ¥

outward an
. fjoses the open end. The box contains a removable carrier which seats on the box

door and which has an open side for insertion and removal of the articles. The pod
features a latching mechanism in the box door utilizing a star wheel with tips that rotate
and extend out of slots in the box door into slots in the interior sidewalls of the box.
The tips then move vertically downward to sealingly engage the box door to the box.
The star wheel embraces a concentric cammed hub having angled cam surfaces engaged
by cam follower pins extending radially inward from the star wheel. The star wheel
is configured and positioned in the box door such that partial rotation rotates the tips
from the interior of the box to extend outwardly of the slots. At the point of extension
a stop further limits the rotation of the star wheel causing the cam followers to follow
the cam surface as the cammed hub is further rotated moving the star wheel
downwardly, thus causing engagement of the tips with the slots in the box and moving
the box door downwardly to sealingly engage the box door with the box. A pair of
one-way valves provide for purging of the interior of the pod. An alignment arm
swingably pivots from the top inside of the box. The alignment arm has an
engagement finger that engages the top of the carrier and a retaining portion that
extends in front of the open side of the carrier. As the wafer carrier with the box door
is raised into the box the finger engages the top of the carrier to swing the retaining
portion in front of the open side of the carrier to hold the wafers in place. The

alignment arm swings by way of a flexible portion eliminating scraping or rubbing of

"é{gww. \
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fﬁlly downwar dl y extended position as shown in:FIG 80./kﬁ’fﬁr§//;;;;;;““ﬁ

- position the pod 20 may be transported in that the box 224jsS ﬁ he
box door 28 and the alignnment arm 44 secures the wafer carry e
and further retains any wafers in the carrier 30. To relbasgx

fromthe box door 28, the cammed hub 43 is rotated in a clockw se direction
by manual or by automated neans such as by the processing equi pnent. The
post 122 extending partially towards the box door 28 fromthe bottom

-12- plate 38 prevents the star wheel 40 fromimediately rotating with the
cl ockwi se rotation of the cammed hub 43. Rather, the campins 96 follow the
cam surfaces 110, 112 to raise the star wheel 40 and latching tips 42 with
respect to the box door 28. The raising of the star wheel 40 continues
until the star wheel 40 clears the post 122

|
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LI .

e&tending fromthe bottomplate 38. The latching tips 42, uaheel 40,

the post 122, and cam surfaces 110, 112 are so configured t Choas Replaced |-
Wwheel 40 with latching tips 42 will continue to be raised u I J
etastomeric material 120 is substantially deconpressed and t

the box 22 with respect to the box door 28 is substantially as shown in
FIG 8b. At this point the continued rotation of the camred hub 43 in a

cl ockwi se direction will also rotate the star wheel 40 fromthe extended
position 102 T80 [ IITHEReS. 4 and 8a. _
Typically, thg the b or 28 | at seal to the box 22
will be plac 1 Otk i ' ' nt. The

fl ange 48 of ; of#ssi ng

equi pnrent akd the ca hub 43 wif | be epgaged and t ¥ by It he
processi ng egNpnent. Zhe box do 28 wi t he waf ey/.car y and wafers
in place will be&lo ed by aut ted ns into t pro ' equi pnent

with the box 22 ge
equi pnent. The f
to and agai n se\l

i
ni ng seal on t exterior eof the e
s may thepf be professed and,éa;ter S
within tjfe box g . /.
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The interior 26 may b’éjburged, such as when the pod.20 is fi 1 SThis SRR Red, &

t he processing equipnent in order to mnimze the-pfesence of cplaced
Ni ppl es (not shown) fromthe processing equi pment may. be exten gg”’m "I
femal e receptacles 149 to extend the di aphragns 145 and open the

146, 148. Gas such as nitrogen may then be injected into the one-way val ve
148, shown in FIG 4, and the original. gas in the open interior 26 is
purged out of the one-way outle ro~ldl.  The presenté?nvention may be
enbodied in other sprgific yEe=ETareT g N\ og¥the spirit or
essential attributes thage re-d t hat - 13 -

t he present enbodi nent M congideredd=a.all _resp /: illustrative and
not restrictive, refgfence being nade to the apps ains rather than to
t he foregoi ng descrfpti on eFusicame—{-kho-—sCops ipvention. For
exanpl e, [ .




positioned on the star wheel and the cam pins or other con ratlon of cam
followers may be fixXed to the cam hub or the box door hous

Hbox and pod are depicted as roughly cubical, it is understo

vari ety of shapes would be suitable, such as cylindrical.

CLAI MED: 1. A transportabl e container for sealingly encI05|ng artlcles
in a substantially particle free environment and for interfacing with
processi ng equi pnent, the container conprising: (a) a box having an open
interior, an open end, and a plurality of inwardly facing recessggg@djacent
to the open end; (b) a renovabl e .box door cI05|ng t he open end he box

door havj ~TL
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hou5|ng a plurality-of sidewalls, the sidewalls haV|ng a pl ﬁghégghsgam eplacad

positioned to be adjacent to the recesses in the box; and, T? '

rotatably nounted in the open interior of the box door housi M“k!m{m

having a plurality of latching tips peripherally |ocated on ,

pl ate configured such that each tip is positioned at a slot and such that

as the plate is rotated the tips rotate outwardly through the slots and

into the recesses in the box. 2. The transportabl e container of claiml,

wherein the plate has an extended position defined by the tips extending

outwardly through t slots and goretracte €p05|t|on defined when the tips.
h

e

are retracted hi'My he slots ajd wherei e zant ai f é?er conpri ses
a nmeans for raisi ahd lowering the |atghin i ps en tAeplate is in the
ext ended posi \ ) 2Q\t he neans for
rai sing and INMveeri =F =t : e and a cam
follower, th¢]cam fdlower connecfed t off thh¥l] p! ate and t m surface
coupled to t o r.
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.camsurface | ocated on the plate and the cam fol | ower coupl
door. 5. The container of claiml1, further conprising a cammed hub and a
cam foll ower, the cammed hub rot'atably nounted in the interior of the box
door and enbraced by the plate, the camed hub having a cam surface, the
cam foll ower fixed to the pl ate and engagi ng the cam surface, and wherein

‘+15 - 4. The container of claim?2, wherein the means oThl eplaced
| owering the latchi-ng tips conprise a camsurface and a {:am :

the plate is rotatable and q al Yfénovegbl h _J ect .to the cammed
hub. 6. The c ner of ur t,fer npr isl ng a detent positioned
on the cam . - ' - The cont ai ner
of claim1, icT"es "CHH se iz box
) i 3\, '
e, ol | Lo
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aoor further incl udes a top surface, and wherein the contai nmi elced
conprises a wafer carrier that seats on the top surface of th .
has an open side.for receiving wafer discs. 8. The cont ai
Wherein the container further conprises an alignnment arm having an
engagenent finger on one end of the alignnent arma wafer engagi ng portlon
on an opposing end of the alignnment arm the alignnent arm sw ngably
attached to the box internediate e two ends whereby as the box door with
the wafer carrier is received by/th&~hox the finger engages the wafer
carrier and sw ngs the alignnmen al i gnment and retaini ng
position with respect to the N The container of claim3$8
the alignment arm conpri ses a ' W Which the alignnent arm
y [ s from the alignnent and
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=46 - 'Bm%|(SHEE er of claim 1, wherein the box door is;fornmed from
a statRlEPL (& ' mgterial . 11. The container of claim11 further-
conprj sj ng two val ves| positioned in the box door for purging the open
interf o ,%HE§E#HW9QS_C nmprised of a resilient diaphragm having spiral i
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open_end with a periphefv: t he periphery having l.at chi.ng surfaces{'(b) a
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ABSTRACT OF THE DISCLOSURE

STANDARDIZED MECHANICAL INTERFACE (SMIF) POD

A standardized mechanical interface (SMIF) pod for use in conjunction with

SMIF systems is disclosed. The pod is utilized for transporting article, such. as
semiconductot wafers or the like, between locations such as SMIF processing stations.
The pod includes a box having an open end and a box door which sealably engages and

~ closes the open end. The box contains a removable carrier which seats on the box
door and which has an open side for insertion and removal of the articles. The pod

 features a latching mechanism in the box door utilizing a star wheel with tips that rotate
and extend out of slots in the box door into slots in the interior sidewalls of the box. .
The tips then move vertically downward to sealingly engage the box door to the box.
The star wheel embraces a concentric cammed hub having angled cam surfaces engaged
by cam follower pins extending radially inward from the star wheel. The star wheel
is configured and positioned in the box door such that partial rotation rotates the tips
from the interior of the box to extend outwardly of the slots. At the point of extension’
a stop further limits the rotation of the star wheel causing the cam followers to follow
the cam surface as the cammed hub is further rotated moving the star wheel
downwardly, thus causing engagement of the tips with the slots in the box and moving
the box door downwardly to sealingly engage the box door with the box. A pair of
one-way valves provide for purging of the interior of the pod. An alignment arm
swingably pivots frqm the top inside of the box. The alignment arm has an
engagement finger that engages the top of the carrier and a retaining portion that
extends in front of the open side of the carrier. As the wafer carrier with the box door
is raised into the box the finger engages the top of the carrier to swing the retaining
portion in front of the open side of the carrier to hold the wafers in place. The

alignment arm swings by way of a flexible portion eliminating scraping or rubbing of
parts. '

(Please note that Figure 1 should accompany the abstract when published)




