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WAFER CARRIER

Thig invention relates to semiconductor processing
equipment. More specifically it relates to carriers for
transporting and stozing semiconductor wafers.

As semiconductors have become larger in scale, that is, as
the number of circuits per unit area has increased, particulates
have become more of an issue. The size of particulates that can
destroy a circuit has decreased and is approaching the molecular
level. Particulate contrxol is necessary during all phasas of
manufacturing, processing, transporting, and storage of
semiconductor wafers. Particle generation during insertion and
removal of wafers into carriers and from movement of wafers in
carriers during transport needs . Lo be minimized or avoided.

Build-up and discharge of static charges in the vicinity of

samiconductor wafers can be catastrophic. Static dissipation

capability is a highly desirable characteristic for wafer
carriexs. Static charges may be dissipated by a path to ground
through the carrier. Any parts that are contacted by equipment
or that may contact wafers or that may be touched by operating
personnel would benefit by a paéh to ground. Such parts of
carriers would include the wafer supports, robotic handles, and

equipment intexfaces.

Visibility of wafers within closed containers is highly
desirable and may be required by end users. Transparent plastics
suitable for such containers, such as polycarbonates, are
desirable in that such plastic is low in cost but such plasticé
do not have adeguate static dissipative characteristics nor
desirable abrasion resistance.
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Materials for wafer carriers also need to be rigid to
prevent damage to wafers during transport and alsoc need to be
dimensionally stable through varying cénditlons.

Conventional ideal carrier materials with low particle
generation characteristics, dimensional stability, and other
desirabhle physical characteristics, such as polyetheretherketoné
(PEEK), are not transparent, are relatively expensive, and are
difficult to mold inte unitary large and complex shapes such as
carriers and containers.

Generally containers and carriers for storing and
transporting wafers have been designed to transport and hold
wafers in vertical planes. Such carriers are typically

‘configured for also allowing a carrier position with the wafers

in a horizontal position for processing and/or insertion and
removal of rhe wafers. In the horizontal pusition the wafers are
conventionally supported by ribs that form the wafer slots and
extend along the length of the interior sides of the carrier.

The carrier side is partially curved to follow the wafer edge
contour. Such carriers contact and support the wafers along two
arcs on or adjacent to the wafer edge. This type of support is
not conducive to uniform, consistent, and positive wafer location
relative to the wafer carriers and relative to associated

equipment.

Additionally the ghift of conventional carriers from the
vertical transport position to the horizontal. insertion-removal-
process position can cause wafer rattle, wafer shifting, wafer
instability, particle generation and wafer damage.

The industry is evolving into processing progressively
larger wafers, i.e., 300mm in diameter, and consequently larger



carriers and containers for holding wafers are needed. Moreover
the industry is moving toward horizontal wafer drrangements in
carriers and containers. Increasing the size of the carriers has
exacerbated shrinkage and warpage difficulties duriag molding.
Increased depandence upon xobotics, particularly in the removal
and insertion of wafers intoc carxriers and containers, has made
tolerances all the more critical. What is needed is an optimally
inexpensive, low particle generating, static dissipative carrier
in which the wafers are stable, consistently and positively

positioned and are visible when enclosed.

According to the invention there is provided a

wafer container comprising a container portion comprising:
2 generally rectangular upright frame, che frame having
2 horizontal top frame member, a lower frame member
pa;allel to the top frame member, a pair of opposice
and upright side frame members extending bstween and
integral with the lower frame member and the top frame
" mamber, said frame members defining the open front for
recei&ing wafers;

a substaatially horizontal top section integral Qi:h
and extending rearwardly from the top frame member;

a substantially horizontal lower base portion integral
with and extending rearwardly from the lower frame
member,

a second moldad portion comprising a transparent plascic
shell, the shell connecting to the top panel portion,
connecting to the lower basc portion, and a haviag a U-
shaped section extending thercbetween,



A wafer preferred container for transporting or
holding wafers in a horizontal axially aligned arrange-
ment has minimal four point regions of wafer support at
the edge portion of the wafers. A preferrsd embodiment
has a first container portion and a closeable door. The
£irst container portion preferably has a first molded
portion of a statiec dissipative material having an
upright dcor frame with integral planar top portion. An
integral bottom base portion with an eguipment interface
also preferably extends from the door frame. A second
molded portion preferably has a transparent shell which
commects to the door frame, to the planar top portion,
and to the bottom base portion. Separately molded wafer
support columns prefarably connect to the top planar
portion and to the bottom base portion and advantagecusly
include vertically arranged shelves with upwardly facing
projection providing minimal point or point region
contact with the wafers. The shelves advantageously
include wafer stops to interfere with forward or rearward
movement of the wafers when supported by the projections
and to prevent insertion beyond a seating position. A
side handle engaging both the first molded portion and .
the second molded portiocn preferably operates to secure
the molded portions together. A robotic handle prefar-
ably connects to.the planar top portion. The xobotic
handle, the wafer shelves, the side handlee and the door
frame preferably have a conductive path to ground through
the machine interface.

An advantageous feature of the invention is that
wafer support is provided with minimal and secure wafer
contact by the carrier.

A further advantégecus feature of the invention
is that the container has a composite design which
allows optimal use of materials, such as the



more expensive abrasion resistant and static dissipative
materials, for example PEEK, for the portions of thae container
that contact the wafers or equipment, and thc use of less
expensive clear plastie, such as polycarbonate, for the
structural support of the container and the viewability of the
wafers in the container. Thus, molding parameters and material
selection may be chosen for each separately molded part to
optimize perfoxrmance and minimize cost.

A further advantageous  feature of the invention is that the
composite construction minimlzes the negative effects asscciated
with molding large carriers such as warpage and shrinkage.

A further advantageous .feature of the invention is thatc all
critical parts may be conductively connected to ground through
the equipment interface portion of the carrier,

A further advantageous  feature of the invention is that
wafers are passively held in a specific seating pasition by the

suitably shaped shalves.

A further advantageous feature of the invention is that the
composite container may be assembled and finally secured together
using the lugs, tongues, and tabs associated with the side handle.

A further advantageous feature of the invention is that
wafer guides are provided that are separate from the wafer
support shelves whereby tha guides provide easy visual assurance
that the contaiger and/or insertion equipment is properly
positioned before near full insertion and before the wafer comes
into contact with the ‘wafer support shelves and support beads.
This can facilitate alignment in that the wafer does not have to
be fully inserted to check the rough alignment. :



A further advantageous feature of the invention is that the
elongate beads facilitate easy molding. A nub reguires '
additional machining after molding or requires more complicated
and expensive molds. '

A further advantageous feature of a preferred embodiment of
the invention is that four point contact minimizes rocking of the
individual wafers and provides for greater variations in molding
while still maintaining consistent and positive wafer

positioning.

A further advantageous feature of the invention is that the
door frame with rearwardly extending top and rearwardly extending
base portions joined to a U-shapad transparant shell provides &«
structurally strong carrier with approximately 270° of visikility
around the wafers and a.conductive pabth ground. -

Embodiments of the invention will now be described,
by way of example, with reference to the accompanying '
drawings, of which:

FIG. 1 is a partially exploded perspective view of a
composite wafer container having a latchable door;

FIG. 2 is a front perspective view of a wafer
container with three wafer support columns. attached to a

U-shaped transparent shell;



FIG. 3 is a rear perspective view of a carrier similar to
that of FIG. 2, with plastic jumpers to provide a path to ground
through the equipment interface:

FIG. 4 is a front perspective view of a composite container
with side handles, a robotic flange, and a latched deor;

FIG. 5 is a fxront perspective view of an open wafer carrier
according to the invention:

FIG. 6 is 2 cross-sectional side elevational view of a

carrier;

FIG. 7 is a front parspective view of one emhcdiment of the
tirst molded portion of a wafer carrier;

FIG. 8 is a rear perspective view of a first molded portion
of one embodiment of the wafer carrier; '

FI1G. 9 is a front perspective view of the shell or second
molded portion of one embodiment of the wafer carrier;

FIG. 10 is a perspective view of a side handle for a
composite carrier;

FIG. 11 is a detail cross-sectional view of a connection
between the first molded portion and the second molded portion;

FIG. 12 is a perspective view of a wafer support column foxr

a wafer container;



FIG. 13 is a perspective view of a wafer support column for
the carrier of FIG. 53

FIG. 14 is a detail perspective view of a portion of a wafer
support columnj

FIG. 15 is a cross-sectional plan view of a wafer caxriex;

_ FIG. 16 is a cross-sectional view taken at line 16-16 of
FIG. 15; and

FIG. 17 is a plan view of an edge portion of a wafer
illustrating the minimal point wafer contact and supporc.

Referring to FIG. 1 a perspective view of a preferxed
embodiment of the horizontal wafexr carrier in place on eguipment
'22. FIGS. 2, 3, 4, and 5 show additional embodiments. The wafer
carriers are generally comprised of a contairer portion 26,
including wafer support columns 27, and a cooperating door 28.
The container portion 26 has a open front 30, a left side 32, a
back sida 34, a right side 36, 2 top 38, and a bottom 40. The
embodiments of FIGS. 1, 2, 3, and 4 have closed back sides and
closed left and right sides. The embodiment of FIG. 5 is a
generally cpen carrier with an cpen back and with the top ard
bottom connected by and supported by the wafer support columns.

Referring specifically to FIGS. 1, 4, and 6 the embodiments
shown therein, container portion 26 may ke molded of a first '
molded portion 50 and a second molded portion 52. As shown in
FIGS. 1 and 4, or may be molded of a single unitary molded
portion as shown in FIGS. 2 and 3. The first molded portiom 54,
which is shown in isolaticn in FIGS. 7 and 8, is comprised of a



rectangular door frame 56 with a horizontal top frame portion 58,
a pair of uprighc vercical frame portions 60, §2 and a horizontal
lower frame portion 64. ' :

The upper frame portion 58 and the vertical frame portion
€0, €2 have anglea surfaces 66, 68, 70 For receiving and guiding
the door during closing. The lower frame portion 64 has a
substantially horizontal surface 72 best shown in FIG. 6. The
door frame 56 by way of the angled surfaces 66, 68, 70 and the
horizontal surface 72 raceive the door 28 to close the open front
30. The door frame surfaces may have apertures or recesses 73 to
receive tongues 75 which are retractably extendable from the door
28. Extending rearwardly from the uppsr frame portion 58 is 2
substantially horizontal top section 74. Extending rearwardly
from the lower frame portion €4 is a lower base po:cioa'76 having
an equipment interface 82 which is shewn configured as a

_kinematic coupling. A horizental tep section 74 has a_horizontal

edge portion 88 and the vergical frame portions €0, &2 hévg
vertical edge portions 92, 94. Similarly, tha lower base portion
76 has a lower horizontal edgeiéortion 56. The horizoncal top
section 74 may include engagement flanges 98 for attachment.of a
handle or robotic flange 100. As shown in FIG. 7, thg,horizoncal
top section 74 has a pair of slotted members 106, 208 which
correspond to the slotted members 110, 112 positioned on the
lower base portion 76. 8Said slotted members are sized and
configured to receive the wafer support columns 27. Extending
from the vertical frame portions 60, 62 axe a plurality of
elongate wafer guides 120. As best shown in FIGS. 4 and 8
additional features may be added to the first molded portion 50
to facilitate connection with the second molded portion 52 and to
facilitate the addition of side handles 128. Extending from the
horizontal top section 74 are hooked lugs 134 and inset into said
top section 74 are recesses 136. Attached to the lower base
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portion 76 are tabs 138 having a recess 140.

Referring to FIG. 9 the second molded portion 52 configured
a8 a transparent plastic shell with a gently U-shaped curved
panel 150, an upper top panel portion 152, an upper edge portion
154 configured as a splayed lip, vertical side panels 156, 158
also having splayed lip portions 160, a lower horizontal splayed
lip 162 and a pair of outwardly extending side rejections 164,
166.

Referring to FIG. 11 a splayed lip 162 is shown in detail
connecting to an edge portion 96 of the first molded portion 50.
The joint is configured as a tongue in groove conncction 170.

Referring to FIG. 10 a perspective piece part figure of =
right handle 128 is portrayed. The side handle has a gripping
portion 174 connected by way of post 176, 178 to a handle base
180 configured as a strip. -The strip has a divided Y-shaped
portion 182 which has curved portions 184, 188 to wrap around the
curved top edge portion of the clear plastic shell and two
downwardly extending tabs 188, 130 that fit into the recesses 136
in the horizontal top section 74 of the firsc molded portion 50.
The horizontal top ends 189, 191 of the side handle 128 also have
side engagement portions 194, 196 to engage with the lugs 134
also positioned on the horizontal top section 74. The lower end
200 of the side handle 128 has a receiving slot 202 for the tab
138 on the lower base portion 76 of the first molded portion 50.

- The lower end 200 also has a slot 208 to engage and secure the
projection 164 on the vertical side panel 156 of the clear

plastic shell.

The side handle 128 is formed of a rigid yet resiliently
flexible plastic material such that the handle ig strongly biased
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in the shape shown in FIG. 10. This allows the handle to
essentially be snapped into place and to remain fixed on the
gides 32, 36 and top 38 of the carriey, to engage both the first
molded poxtion 50 and the second molded portion 52, and to
steadfastly hold the assembly together.

Referring to FIGS. 12, 13, 14, 15, and 16 wafer support
columns 27 are shown in two principle configurations. FIG. 13 is
a wafer support column suitable for the open carrier shown in
FIG. 5. FIG. 12 and 14 show a configuration of wafer suppcrt
‘ columns 27 suitable for use in the carrier embodiment of FIG. 1
and FIG. 4. Both wafer support columns 27 attach into their
respective carrier hy way of tabs 138 or lugs 134. Alternate
mechanical fastening means may also be utilized. Referring
particularly to FIGS. 12, 13, and 14, the wafer support column 27
is comprised of a plurality of shelves 220 which connect to a
vertical support member 222 and a rear post 225 with rear stops

26.  Upper and lower tongue portions or lugs'zza,-zzs'exten&
fxom the vertical support membar 222 and are secured with the
corresponding recesses or slotted members loé, 108, 110, 112. An
alternative configuration of wafer support columns 27 is shown in
FIGS. 2 and 3. These wafer support columns 27 are shown wich
direct attachment to the U-shaped panel 150 such as by screws
231. The wafer support columns of FIGS. 2 and 3 each have a
plurality of individual wafer supports or shelves 220, each shelf
having a single wafer engagement projection 230 configured as an
elongate bead. Note that wafer support columns may, in some
embodiments of the invention, ke integral with the container
portion and still provide many of the advantages and features

identified above.

Referring to FIGS. &, 14, 15, and 16, further details and
positioning of the wafer support columns 27 and shelves are
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shown. Each shelf 236 has a corresponding opposite shelf 238 on
the opposite side of the carrier. The opposing wafer support
columns 27 with the opposing shelves are positioned on a center
line through the wafer parallel to the open front 30 and door
frame 56 and perpendicular to the direction 229 of insertion and
removal of the wafers W. To support for the wafers, each of the
bpposing shelves are spaced less than a wafer diameter D apart.
Each wafer guide 120 has an opposite wafer guide on the opposite
side of the container.
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Referring to FIG. 6; 15, and 18, the space betwesen each
vertically adjacent pair of wafer guides and the distance across
the interior of the carrier defines a wafer insertion and removal
level and a wafer slot 244. Similarly, an insertion level and is
defined by the area between vertically adjacent wafer support
shelves 220. The wafer slot is further defined as the area
across the carxrier betwesen the vartical support members of the
wafer support columa. =ach shelf has a pair of upward facing
wafer engagement projections 230 configured as beads. A bead may
be a2 nub shaped generally as a partial sphere. as shown in FIG.
14 as element number 231, or a partial cylindrical rod with -
smooth ends alement number 230. Referring to FIG. 17, such
provide minimal point contact 24§ or minimal a brierated
substantially xadially oriented line contact 248 at the apex 233
of the projection apex contacts the underside or lower surface
235 of the wafer W at the edge portion 236. The elongate beads,
as shown, extend substantially radially inward. BEach wafer shelf
220 has a forward, that ig, toward the front,. wafer stop 232
configured as a vertical contact suxface that follows the
circumferential shape of the wafer W when the wafer is in the
wafer seating position as shown in FIG. 15. The foiwaxd wafer
stop 232 does not extend into the wafer insertion and removal
level but does interfere with movement outwardly of wafers seated
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in the wafer seating position. The distance D! between the
corresponding forward wafer stops of each opposing wafer support
shelf is less than the diameter D of the wafer W.

Each support shelf has a rear wafexr stop 226 as part of the
reaxr post 225. The rear wafer stop extends upwardly to define the
rear limits of the wafer slot. The distance D2 between the
corresponding rear wafer stops 226 of each opposing wafer shelf
is less than the wafer diametexr D. The rear wafer stops 226
extend into the vertical elevation of the wafer slot. The reax
wafer stop 226 can also serve to guide the wafer upon insartien
into the wafer seating pcsition 237 as shown best in FIGS. 15 and

16.

The above identified cecmponents which are shown as part of
the first moldad poztion 50 may be unitarily molded and are thus
integral with each of said other parts. Similarly the sacond
molded portion 52 configureé as the clear plastic shell is- _
unitarily molded. The wafer support columns 27 will ba formed of
a static dissipative, high a®rasion resistant material. The side
handles and robotic flange will alsoc be molded of static :
dissipative material. Wich the first molded portion 50 also
formed of a static dissipative material, a conductive'pach to
ground is provided for the robotic flange, the side handles, and
the wafer shelves 220 and wafer support columas 27 through the
equipment interface which is part of the first molded portion 50
and which engages a grounded interface on the equipment. MNote
that the equipment intexface may ke three sphere-three groove
kinematic coupling as illustrated or a convention H-bar interface
or other suitable interfaces. As an alternative to directly
connecting each of the parts formed of static dissipative
material as shown in FIGS. 1, 4, and S5 the parts may be
conductively connected such as by conductive plastic jumpers 241



suitably connected to Lhe parts as shown in FIG. 3.

Genarally a carrier or component is considered to be static

dissipative with a surface resistivity in the range of 10°
to 102 ohms per square. For a material to provide a conductive

path such as to ground resistances less than this may be

appropriate.

Significantly, the molding parameters and material selection
may be made for each sepafately molded part to optimize
performance and minimize cost. |
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Claims
1. A wafer container comprising a container portion comprising:

a generally rectangular upright E£xame, the frame having
a horizontal top frame member, a lower frame member
parallel to the top frame member, a pair of opposite
and upright side frame members extending between and
integral with the lower frame member and the top frame
member, said frame members definxng the copen front for

receiving wafers:;

" a substantially horizontal top secticn integral with

and exteading rearwardly from the top frame member;

a substantially horizontal lower bass portion integral
with and extending rearwardly from tha lower frame
member,

“an additiconal moldéed portzénidbﬂo rising é”-raus;arén:"'last;c
shell, the shell connecting to the tcp panel port‘gn,i y
connecting to the lower base portion, and a having a U-"
shaped section exrendzng therebetwesan,

O
T
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2. The wafer container of c¢laim 1 further comprising a

plurality of wafer'support columns extending betwesen the tap
porticon and the lower base portion, thé waier support columns
comprised of a plurality of vertically arranged wafer contact
shelves, the wafer contact shelves of each c¢¢lumn aligned and
spacad to define a plurality of wvertically aligned substantially
horizontal and parallel wafer slots.

3. The wafer container of claim 2 wherein each column of wafer
support shelves are separately formed and wherein each wafer
support column is molded of static dissipative materxial.

4, The container ¢f ¢laim 2, wherein the rectanguiar frame, the
top portion, the bass porticn, and the wafer support columns, arxe
all formed of static dissipative material are conductively
connected and the transparent material is formed of nom-static
disgssipative materiazl.

S. The container of claim 1, wherein the waler container is
adapted to interface with related equipment, the related
equipment having an interface portion and whexein the lower base
portion of the wafer container further comprises an equipment
interface configured to engage with the interface porﬁion of the

related equipment.

6. The container of claim 2, further comprising a pair of
opposite and inwardly projecting vertical rows of wafer guides,
each of the guides spaced vertically and arranged to correspond
to each of the plurality of sloks, each slot corresponding to a
different wafer shelf, the rows of wafer guides respectively
positioned on each of the upright side frame members.

R O 0 R T'”ﬁ,’i‘m‘i"m"”md
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7- The container of claim 6, wherein each wafer contact shelf
of each wafer support column comprises an upwardly extending bead
for contacting and supporting each wafer.

8. The container of claim 5, wherein the wafers to be contained
by the wafer container have a circumferential edge, whersin each
wafer slot has a wafer seating position, and wherein the wafer
container Has a plurality of wafer stops, each stop positioned
rearwardly of the upwardly extending beada, the wafer stop
configured and positioned to contact the wafers during inserction
of said wafers when said wafers are urged horizontally beyond the

wafer seating positioa.

9. The container of claim 2, wherein each wafer contact shelf

on each support column comprises a forwardly positioned upwardly
facing bead and a rearwardly positicned upwardly extending bead

for contacting and supporting a wafer.

10. The container of ¢laim 5 wherein cach of said contact keads
is elongate, is oriented substantially radially inward, and has a
length of less than 6 millimeters.

11. The container of claim 3, wherein the base portidn has a
bottom surface and includes an equipment interface, the first
molded portion is formed of static dissipative material, wherein
the container further provides a robotic flange formed of static
dissipative material and wherein the robotic flange, the wafer
support columns and the door frame have a conductive path to the

equipment interface.

12. The container of claim 1, furtherxr comprisipg a'pair of
handles connecting to the first molded portion and the second
molded portion securing said portions together.

o i
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13. R wafer carriex for holding wafers in a horizontal and
axially aligned axxay, the carrier having a front with a door, a
closed top, a closed bottom, a closed backside, a closed left
gide, and a closed right side, the container comprising:

an upper portion extending substantially horizontally from
the front rearwardly over the wafers, a substantially
horizontal lower portion extending from the front rearwardly
under the wafers, a vertical left side member positioned at
the front and a vertical right side member positioned at the
front, the upper pcrtion, the lower portion, the vertical
right side member, and the vertical left side member all
integrally molded of static dissipative plastic,

a plurality of vertically aligned wafer supports at the left
side of the container and a plurality ¢f corresponding
vertically aligned wafer supports at the right side of the
container for supporting wafers subscantialiy horizontally
in an axially aligned arrangement,

a clear plastic shell that extends from the vertical left
side member around the left side, arxound the backsside,'and
around the right side to the vertical right side member, the
plastic shell joined to the top portion and to the bottom

portion.

This Sheet Has Been Rerlaced
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14. The wafer carrier of claim 13 wherein the wafer supports
comprise a pair of oppositely positioned support columns, one on
each side of the carrier, each support column extending from the
upper portien to the lower portion, the support columns
conductively connected to the upper portion and the lower
portion, the support columns each having a plurality of
vertically arranged upwardly extending projections for
substantially point contact at each protrusion with the underside
of the wafers.

15. A wafer carrier or holding wafers in a substantially
horizontal arrangement, the wafers having a lower surface the
carrier having an open front, a backside, a top portion, a bottom
portion, a left side and a right side, the carrier further

comprising:

a pair of wafer support columns extending from the tep
portion te the botteom poxtion, one support column located at
the right side and one located at the left side, each wafer
support column comprised of a plurality of vertically
arrénged shelves, each shelf comprised of at least two .
upwardly extending beads for minimal contact with the lower
surface of a wafer at each bead, each shelf further having
an insertion level and a seating level for a wafer, whereby
a wafer may be inserted inte the carrier through the open
front at an insertion level and lowered to sit on the
upwardly extending beads at the seating level.

-
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16. The wafer carrier of claim 15, whercin each shelf is furthe
comprised of a forward stop positioned at the scating level at
least partially forward and inwardly of the upwardly extending
beads thereby interfering with the forward movement of a wafer
seated in said shelf, each shelf further having rearward stops
positicned rearwardly and inwardly of the upwardly extending
beads thereby interfering with the rearxward movement of a wafer
in said shelf, said forward stops not extending intc the
insertion level whereby the wafers may be inserted and removed at
the insertion level withoul interference with said forward stops.

17. The wafer carrier of claim 15 fuxrther comprising an
integrally molded outer transparent shell extending arouad aad
enclosing the left side, the backside and the right side.

18. The wafer carrier of claim 15 wherein the top portions,
bottom portion and the wafer support aolumns are separately
molded of static .dissipative materlal and are mechanically

connected.

18. The wafer carrier of claim 18 wherein the wafer conrack
beads are clongate and are oriented inwardly. '

20. The wafer carrier of eclaim 19 wherein each column of wafer
support shelves are formed separately from the outer shell and
wherein the columns are attached to the outer shell.

21. The wafer carrier of claim 1S further'comprising an
integrally molded cuter shell cowmprised of the top portion and
the bottom portion and extending around enclosing the left side,

the backside and the right side.

ThlS Sheet Has Been RT
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22. The wafer carrier of claim 21 wherein each column of shelves
is scparatcly formed fxom the outer shell and each column is
formed of a static dissipative matexial, wherein the carrier
further comprises a bottom base portion having an equipment
interface, said bottom base portion separately formed from the
outer shell and formed of a static dissipative material, wherein
sach column of shelves and the bottom base are conductively

connected.

23. The wafer carrier of claim 22 wherein the wafers each having
a seating position on the respective shelves such that the
seating position is below the insertion level.

24. A composite wafer conLainer adapted to engage a grounded
interface on processing equipment, Lha container having an open
_interior, a front, a back, a left side, ¢ right sicde, a top and a
bottom, the containar comprising

a rectangular door frame defining an opening for encry and
removal of wafers frcm the container;

a transparent plastic non static dissipative shell having a
U-shape, the shell connected to the door frame;

at least two wafer support columns facing the interior of
the container, the support columns attached at the sides of
the container and formed of static dissipative material;

an equipment interface located on the bottom of the
container, the interface configured for ergaging the
processing equipment, the eguipment intexface formed of
static dissipative material; and

— This Sheet Has Been Replaced

(TR 11




- 22 - r/~/l
HF"’-@ r/:! A 8By
SR v
the wafer support columns conductively connected<tg the

equipment interfaca.

25. The carrier of claim 24 further comprising a robotic pickup
handle located on the equipment for facilitating robotic pickup,
the robotic pickup formed of static dissipative material and
conductively connected to the equipment interface, the door
frame, the wafer support structures, the equipment interface, are
conductively connected whereby a path to grouﬂd is provided for
said door frame, said wafer support structures, and said rcobotic

pickup handle.

26. The carrier of claim 24 wherein the door frame is formed of
static dissipative material and is conductively coanrected to the

equipment interface.

27. The carvier of claim 24 further comprising a pair of handles
attached to the left side and right side.respect: ively, the
handles formed of static dissipative material and conductively

connected to the equ_pment interface.

28. The carrier of claim 25 wherein the equipment interface: the
wafer support structures, the pickup handles are conductively
connected in part by ccnductive plastic jumpers.

e
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29. A composite container having a front, a top, a bottom, a
left side, a right side and a backside, the container comprising
a outer clear plastic shell exteﬁdingjaround the left side, the
back side, the right side, and the top, a pair of interior wafer
support structures each facing the interior of said container,
the wafer support structures formed of a static dissipative
material, an eguipment interface portion formed of a static
dissipative material positiored at the bottom of said container
for interfacing with processing equipment, the equipment
interface portion joined to the clear plastic shell and formed of
a static dissipative material, a pickup handle attached to said
transparent plastic shell, said pickup handle formed of static
dissipative material, the equipment interface, the wafer support
structures, the pickup handle conducltively connected together.

30. A wafer carrier comprising a fixst molded portion having a
first edge pertion, and protrusion adjacent said edge porticn, &
second molded portion having a second edge porticn and preotrusion
adjacent to said edge portion, the first molded portion and the
second moléed portion configured to cooperate to form a centainer
porcion, a flexible member spanning between and engaging the
respective protrusions of the first molded portion and the second
molded portion thereby securing said molded portions tbggther.

31. The carrier of claim 30 wherein the flexible member
comprises a handle for carrying the carrier.
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32. A wafer carrier for holding wafers in a horizontal
and axially allgned array, the carrier having an open
front for receiving wafers, a pair of substantially
vertical side members, a substantially horizontal top
section and a substantially horizontal base portionm,
vherein the intermal surfaces of the vertical side
members include a plurality of substantially vertically
aligned wafer supports for supporting wafers |
substantially horizontally in an axially aligmed
arrangement.

33. A wafer carrier being substantially as herein
described having reference to Figure 1, Figure 2,
Figure 3, Pigure 4 or Figure 5 and Figures 6 to 17.
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