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COMPOSITE TRANSPORT CARRIER

w

~ This is a continuation-in-part application of U.S. Application
Serial No. 08/843,464, filed April 16, 1997.

BACKGROUND OF THE INVENTION
This invention relates to a composite wafer carrier
designed for the transportation, storage, and processing of

semiconductor wafer disks used in the production of integrated
circuit components.

The processing of wafer disks into integrated circuit

chips often involves several steps where the disks are

repeatedly processed, stored and transported. Due to the

delicate nature of the disks and their extreme value, it is

vital that they are properly protected throughout this
procedure. One purpose of a

wafer carrier is to provide this
praotection.

Additionally, since the processing of wafer disks
is generally automated, it is necessary for disks to be
precisely positioned relative to the processing equipment for
the robotic removal and insertion of the wafers. A second

purpose of a wafer carrier is to is to securely hold the wafer
disks during transport.

The conventional wafer carrier is a single molded part
generally comprising a front end having an H-bar interface

portion, a back end having a panel, and sidewalls having slots
and lower curved or converging portions following the
curvature of the wafers, and with an open top and open bottom.
These designs present problems in both their versatility and
manufacture. -When an adjustment needs to be made to a single-
mold carrier’s specifications the old mold or a portion

thereof is typically modified or scrapped and a new mold or

portion thereof tooled. The individual unchanged portions of

the carrier typically cannot be separately molded and

stockpiled for future assembly. Additionally, larger volume

and more complex molded parts lncrease the possibility that
warping or other structural problems will occur, thus
affecting product quality and consistency. Consequently,

single-mold integral wafer carriers have inherent
inefficiencies.
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Specifications which may be desirable to change on wafer
carriers include the type of plastic, equipment interfaces,

static dissapative characteristics, and wafer positioning and
spacing.

SUMMARY OF THE INVENTION

The present invention utilizes separately molded parts to
form a composite H-bar wafer carrier. This design reduces the
structural and versatility problems associated with single-
mold H-bar carriers. First, by reducing the volumetric size
of the molded part, structural problems such as warping are
reduced, thus increasing the quality, accuracy, and
consistency of wafer carrier manufacture. Furthermore, this
design increases versatility by allowing various
specifications to be met simply by re-designing the sidewalls
or other components rather than the entire wafer carrier. As

a result, the present invention is much more efficient than
previous single-mold. designs.

One embodiment of the present invention is an H-bar wafer
carrier which utilizes separately molded wafer engaging
sidewalls inserted into a molded wafer carrier frame. The
wafer carrier frame having a front end member, an opposite
back end member, and side support members or spanning members
extending between the front member end and the back end
members providing securing means for retaining the sidewalls
in place. The sidewalls each have a plurality of slots for
holding and restraining wafers in the carrier during transport
or storage. The front end member has an H-bar for interfacing
with processing equipment to assure precise alignment for
robotic insertion and removal of wafer disks. Additionally, a

second equipment interface may be positioned at the back end
member.

A feature of the invention is to increase wafer carrier

manufacturing efficiency. Rather than having to design an it

entire wafer carrier and tool a new mold, a specification for

L'mls Q"ﬁ[%‘f 2,




-

e

Been Replaced -

BT

a wafer carrier can often be met simply by designing new

sidewalls and inserting them into a universal wafer carrier
frame.

Another feature of the invention is to substantially
increase wafer carrier versatility to reduce cost and material
waste. More expensive materials, such as polyetheretherketone
(PEEK), ideally suited for portions of the carrier which
engage the wafers can be limited to the sidewalls with other
conventional materials, such as polypropylene (PP),
polybutylene terephthalate (PBT), and polytetrafluoroethylene
(PTFE) can be utilized for the carrier frame. Similarly,
rather than scrapping an entire wafer carrier once a set of
specifications have been discontinued, the sidewalls may be

redesigned to meet the new specifications without altering the
carrier framework mold.

Another feature of the invention is to provide greater
assurance of consistent quality from carrier to carrier by

significantly reducing warpage and other problems associated
with wafer carriers made from a single mold.

Another feature of the invention is to provide greater
flexibility in testing new sidewall materials and designs.

Testing can be accomplished simply by exchanging sidewalls
rather than remolding an entire wafer carrier.

Another feature of the invention is to increase the
structural precision of wafer carriers. By molding the
sidewalls separately, manufacturers can more accurately and
consistently satisfy requested specifications.

Another feature of the invention, for certain
embodiments, is to provide greater ease in repairing wafer

carriers. A wafer carrier could be repaired or rebuilt by
replacing the sidewalls or other portions.
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Another feature of the invention is that sidewall inserts
are much more easily molded with minimal warpage. Where there
is some warpage in the carrier framework, such as in the
framework surrounding sidewall insert opening, the structural

support provided by the sidewall inserts may correct said
warpage.

Another feature of the invention is that additional
machine interfaces or flanges with handles may be attached and
changed to the back end of the wafer carrier. With a second
opposite machine interface the wafer carrier can be placed on

equipment for retrieval of wafers with the wafers either with
their top side up or inverted.

Another feature and advantage of the invention in
preferred embodiments is that the assembled wafer carrier has
only point or line contact at the junctures of the separate

components. Additionally, no external fasteners are needed
for assembly of the carriers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an assembled composite
wafer carrier.

FIG. 2 is an elevational view of a wafer carrier with its
first end interfaced with processing equipment.

FIG. 3 is a perspective view of a universal wafer carrier
framework according to the invention.

FIG. 4 is a perspective view of another universal wafer
carrier framework according to the invention.

FIG. 5 is a perspective view of a sidewall according to
one preferred embodiment of the invention.
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FIG. 6 is a perspective front-side view of the top

portion of a sidewall according to another preferred
embodiment of the invention.

FIG. 7 is a perspective front-side view of the bottom

portion of a sidewall according to another preferred
embodiment of the invention.

FIG. 8 is a perspective view of a sidewall according to
one preferred embodiment of the invention.

FIG. 9 is a perspective back-side view of the top portion

of a sidewall according to another preferred embodiment of the
invention.

FIG. 10 is a perspective view of the bottom portion of a

sidewall according to another preferred embodiment of the
invention.

FIG. 11 is a perspective view of a sidewall according to
one preferred embodiment of the invention.

FIG. 12 is a perspective back-side view of the top

portion of a sidewall according to one preferred embodiment of
the invention.

FIG. 13 is a perspective back-side view of the bottom

portion of a sidewall according to one preferred embodiment of
the invention.

FIG. 14 is a cross sectional view at line 14-14 of FIG.
15.

FIG. 15 is a side elevational view of an assembled
composite wafer carrier.

FIG. 16 is a cross sectional view of line 16-16 of FIG.
17. ’
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FIG. 17 is a side elevational view of an assembled
composite wafer carrier.

FIG. 18 is a perspective view of an assembled composite

wafer carrier according to one preferred embodiment of the
invention.

FIG. 19 is

[Y]

perspective view of a back end member.

FIG. 20 is

u

perspective view of the front end member.

_FIG. 21 is

[]

perspective view of a sidewall.

" FIG. 22 is
framework.

1]

perspective view of an alternative

FIG. 23 is
embodiment.

21

perspective view of an additional

FIG. 24 is

N

exploded view of the embodiment of FIG. 23.

FIG. 25 is
interface.

1]

front elevational view of a second equipment

FIG. 26 is a top plan view of the flange or machine
interface of FIG. 27.

FIG. 27 is a rear elevational view of a flange or

equipment interface suitable for attachment to the wafer
carriers of FIGS. 23 and 24.

FIG. 28 is a cross-sectional view thru line 28-28 of FIG.
26.

DETAILED SPECIFICATION OF THE PREFERRED EMBODIMENTS

Referring to FIGS. 1 and 2, an example of a composite
wafer carrier is shown, generally designated 30, for
transporcting and storing circular semiconductor wafer disks W.



The apparatus 30 has several conventional features which
principally includes a first or H-bar upright front end member
32 having an equipment interface portion 34, a second or
upright back end member 36 having an intermediate section
configured as a panel 38, and sidewalls 40 with slots 46 for
holding the wafers W. The slots 46 are suitable for holding
and restraining wafer disks W during the storage, transport,
and robotic handling of the composite wafer carrier 30. The

carrier 30 has an open top 42 for receiving wafers and an open
bottom 44,

FIG. 2 shows the composite wafer carrier 30 interfaced
with processing equipment 47. The wafer disks W are inserted
into first position slot 46! and slot 46! of sidewalls 40. The
number of slots n, slot spacing s, location d of first
position slot 46' with respect to the datum plane A, and last
slot position 46" of sidewalls 40, must accommodate the

requirements of the processing equipment 47 and processing
equipment interface 48.

Referring again to FIGS. 1 and 2, the wafer carrier 30 -
also comprises an universal carrier framework 60 which
integrates with sidewall inserts 41, and securing means

generally designated 62 to lockingly engage the sidewall

inserts 41 in the framework 60. Universal carrier framework

60 is preferably made of injection molded plastics, for

example polypropolene commonly used and known throughout the

industry for wafer carriers. Sidewall inserts 41, may be made

of a different material than that used to create universal
carrier framework 60. Accordingly, the composite wafer
carrier 30 can be made to accommodate various types of
processing equipment requiring different first slot positions
46', number of slots n, and slot spacing s, simply by utilizing
appropriate sidewall inserts meeting the appropriate

specifications. Various combinations of sidewall inserts,



carrier framework configurations, and securing means

embodiments can be used to form the composite wafer carrier
30.

Referring to FIG. 3, the universal carrier framework 60
is shown corresponding to the complete carrier shown in FIG.
1. The framework 60 includes the front end member 32 having
H-bar 64, the back end member 36 having end panel 38, first
and second upper side supports 66, 67, first and second lower
side supports 68, 69, open top 42, and open bottom 44.
Framework engagement portions, generally designated 70’ of
securing means 62 are configured as slots. H-bar 64 is used
to interface processing equipment. Upper side supports 66, 67
extend from the left portion 50 and right portion 51 of front
end 32 to the left portion 52 and right portion 53 of back end
36. The lower side supports 68, 69 also extend from the left
and right portions 50, 51 of front end 32 to the left and
right portions 52, 53 of back end 36. The side supports 66,
67, 68, 69 span the distance between the front end member and
the back end member 36 and define generally rectangular closed
sidewall insert openings configured as a first and second :
window 73, 73.5. The sidewall inserts 82, 102 corresponding
to the framework 60 and securing means 62 of FIG. 3 are shown
in FIGS. 5, 8 and 11 and are discussed in detail below.

Referring to FIGS. 14 and 15 details of the securing
means 62 at the lower side support 68 are shown. Framework
engagement portions 70' and cooperating sidewall engagement
portions 70'' of securing means 62 comprise a plurality of
cooperating engagement portions to facilitate coupling the
respective framework 60 and sidewall inserts 41. FIG. 14, a
cross-sectional view of FIG. 15, shows one part of framework

engagement portion 70' cooperatively engaging the sidewall

engagement portions 70''. In this embodiment, framework

engagement portions 70' and sidewall engagement portions 70"’
of securing means 62 comprise a snap-in locking tab 75, and
recess 77, and detente 79 for a secure mechanical connection



to lockingly engage the respective framework and sidewall
engagement portions at each securing means location.

Referring to FIGS. 3 and 8, the securing means 62 of the
embodiment of FIG. 1 also includes a plurality of downwardly
extending nubs 81 from upper horizontal coupling panels 81.5
of the sidewall inserts 82. The nubs 81 engage into recess
81.7 in the upper side supports 66, 67. The recesses may be
indentations or holes through said side suppbrts 66, 67. 1In
this embodiment the upper horizontal coupling panels 81.5
extend over the side supports while the tabs 70'' extending
from the lower portions of the sidewall inserts lock into the
recesses 77 in the lower side supports 68, 63. The locking
engagement in conjunction with the positioning of the sidewall

inserts in the sidewall windows provide a rigid composite
structure.

FIG. 4 shows a universal carrier framework 60 having
framework engagement portions 72 with an alternate securing
means 72' . Referring to FIGS. 6, 7, 9, 10, 12, 13, portions of
sidewall inserts suitable for the framework 60 of FIG. 4 are"
shown. The sidewall inserts have slots 46, teeth 96, an upper
portion 84, lower curved portion 86, upper supports 92, lower
supports 94, and sidewall engagement members, generally
designated 70’’ of securing means 62. Sidewall engagement

members 70’ are positioned about'top-98 and bottom 100 of
sidewall 82.

The slots 46 are formed between elongated teeth 96
running parallel to each other. Sidewall boundaries are
defined by first side tooth 96! and nth sidetooth 96, top side
98, and bottom side 100. Disks inserted into slots 46 are
held securely during transport, robotic handling, and storage.
The number n and spacing s of slots 46 and the location of

first position slot 46' can be adjusted according to disk type
and processing equipment being used.
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Elongated teeth 96 are vertically positioned in upper
portion 84 and generally curve inwardly in lower portion 86.
One preferred embodiment of the lower portion 86 is the
generally curved profile, as shown in FIGS. S5, 8 and 11, to
conform to the perimeter of the disks. Upper supports 92 and

lower supports 94 hold elongated teeth 96 in position in the

embodiments with wash slots and are situated to allow fluid

to pass between in side 88 and out side 90.

FIGS. 5 and 11 show inside 88 and outside 90,
respectively, of sidewall insert 102, another embodiment of
sidewall insert 41. Sidewall insert 102 is identical to
sidewall embodiment 82, shown in FIG. 8, except for solid
upper planar section 104 and solid lower curved section 108
located on back side 90 which replace upper and lower supports
92 and 94, respectively. Upper planar section 104 and lower
curved section 106 secure elongated teeth 96 and close the

wash slots preventing the passage of fluid between inside
88 and outside 90.

FIG. 11 shows sidewall 102 with sidewall engagement
portions 70’’ of securing means 70. FIGS. 12 and 13 show

sidewall 102 with sidewall engagement portions 72! of
securing means 72.

Other embodiments of universal carrier framework may have
one or the other of the upper supports 66 and lower supports

68 of universal framework 60 and using securing means 70 or 72

such as shown in FIG. 24. Sidewalls 82 are configured to fit

the carrier framework by utilizing appropriate corresponding

securing means to lockingly engage the sidewall inserts in the
framework.

Another embodiment of the composite wafer carrier 116, is
shown in FIG. 18 with the corresponding front end member 118,

back end member 120 and side wall inserts 122 shown in FIGS.

20, 19, and 21 respectively. In this embodiment the wafer

carrier 116 has the following separately molded parts: H-bar
front end member 118; back end 120; a mirror image pair of
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sidewall inserts 122. Front end member 118 has equipment
interface portion 119 positioned intermediate left front
portion 124 and right front portion 126. Interface portion
119 comprises H-bar 128. The back end member 120
having end panel 130 positioned intermediate left back end
portion 132 and right back end portion 134.

Sidewall inserts 122 are positioned between front end
member 118 and back end member 120 and have similar features
as those found in sidewall inserts 41 with the addition of
front end portion 136, back end portion 138, and cooperating
upright coupling panels 140 as shown in FIG. 21. FIG. 21
shows one embodiment of sidewall insert 122, comprising upper
solid planar section 104 and lower solid curved section 106 to
close off wash slots and prevent fluid from flowing between
inside 88 and outside 90. Front end portion 136 of each
sidewall insert 122 is connected to the appropriate left front
portion 124 or right front portion 126 of front end 118. Back
end portion 138 of each sidewall insert 122 is connected to

the appropriate left back portion 132 or right back portion
134 of back end 120.

The securing means 62 of FIGS. 18-21 utilize coupling panels
140 attached to left front portion 124, right front portion
126, left back portion 132, right back portion 134, and front
and back portions of sidewall inserts 122. Referring to FIG.
18, coupling panels 140 could be connected together by rivets
141, isolated weldments 142, nuts and bolts 143, or similar

fastening means. "Securing means" when used herein includes
these and other traditional fasteners.

Referring to FIG. 1, and specifically the dotted lines,
an alternative embodiment of the invention is illustrated
which utilizes a universal framework comprised of the
sidewalls 40 and back end member 36 and have the front end
member 32 or the interface portion 34 insertable into the
framework. The dotted line 150 of FIG. 1, indicates asuitable

division between the front end 32 or interface portion 34 and

the balance of the framework 152. 1In this embodiment various
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specified process equipment interfaces 48 can be accommodated
simply by use of alternative separate molds for the front end
32 while maintaining the same sidewalls. Securing means as
described above may be used to secure the front end member 32
or interface portions 34 into the carrier framework.

Referring to FIGS. 23-28 additional embodiments of the

invention are shown. This wafer carrier generally designated

with the numeral 230 has the added feature of spanning members
234 which extend from the front end member 236 at the left
front portion 238 and the right front portion 240. This wafer
carrier again has an open top 246, an open bottom 248,
equipment interface 252 as part of the front end member, the
equipment interface and H-bar 254 extending between the left
front portion and the right front portion. The side walls
260, 262 are comprised of sidewall inserts 268, 270 each of
which have an upper substantially vertical portion 272 and a
lower converging portion 274. A plurality of vertical slots

276 extend vertically downward for supporting and constraining
the wafers.

The sidewall inserts 268, 270 each have a pair of o
downwardly extending tabs 280 which engage into recesses 282
as part of pairs of cooperating engagement portions 284. The
sidewall inserts 268, 270 also have vertical upright tabs 288
which slide intoandengage with slots or recesses 290 in the
framework. The sidewall inserts may be locked into place by

appropriately positioned detents 292 such as shown on the tabs
280.

This embodiment of the wafer carrier includes an

additional machine interface or flange 300 which attaches to

the back end member 302. Again this connection is made by way

of pairs of cooperating engagement portions 306. Such
cooperating engagement portions may be configured as tabs 308
which extend into recesses or slots 310 on the back end member
302. Spring loaded locking tabs 314 which include a detent
316 may be utilized to lock the second equipment interface 300
in place. Said detents 316 engage in recesses 320 formed by
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protruding structures 322 on the second equipment interface
300.

Referring to FIGS. 26, 27, and 28 an additional
embodiment of a flange 300 is shown including a handle 330.
Such a handle may facilitate manual pickup of the wafer

carrier or more appropriately is utilized as a robotic pickup
handle.

The embodiments of FIGS. 23-28 allow the sidewall inserts
to be positioned in nesting slots 334 and with said insertion
adds significant additional rigidity to a carrier framework

that is already substantially rigid due to the multiple
spanning structures.

Note that the utilization of separately formed members
allows uses of carbon fiber filler in varying the amounts to
provide varying levels of static dissapative characteristics
as desired for each specific independently formed component.
For example, the machine interfaces may have higher conductive
capabilities to discharge any charge on the carrier as opposed
to the sidewall which have a lesser conductive characteristic .
minimize the potential of electrostatic discharges in the

vicinity of the wafers. The carbon filler may be carbon fiber
filler, or carbon powder.

The cooperating engagement portions utilized herein, in
several of the embodiments provide securing means without
external fasteners. This facilitates assembly and minimizes
contact between two surfaces other than by point contact or
line contact and allows the assembly to be snapped together.
This particular configuration thus is conducive to cleaning
and drying the assembled wafer carrier. -
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Although the figures show H-bar machine interfaces and
robotic handles other machine interfaces such as the
conventional kinematic couplings utilizing three grooves
angularly spaced or any other suitable equipment interfaces
may also be used.

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 the
present embodiment be considered in all respects as
illustrative and not restrictive, reference being made to the
appended claims rather than to the foregoing description to
indicate the scope of the invention.
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WHAT IS CLAIMED:

1. A wafer carrier for engaging with equipment and for
carrying a plurality of axially aligned circular wafers with
the axis of the wafers extending substantially horizontally,

the aligned wafer carrier having an open top and an open
bottom and comprising:

an upright front end member having a left front portion,
a right front portion and a first equipment interface,
the first equipment interface configured such that the
carrier can be rotated forwardly to bear the equipment
interface on equipment and position the axis of the
aligned wafers in a substantially vertical orientation;

a pair of sidewall members extending rearwardly from the
front end member, one from left front portion and one
from the right front portion, each sidewall having a
substantially vertical upper portion a lower converging
portion, and a plurality of substantially vertical
slots extending from the upper portion;

to the lower portion for supporting and restraining the
wafers;

an upright back end member having a panel and extending
intermediate the two sidewalls; and

at least one of the upright front end member, the pair of
sidewall members, and the back end member formed
separately from the balance of the wafer carrier and
assembled into said wafer carrier by a pair of locking
cooperating engagement portions.

2. The wafer carrier of claim 1 wherein the first equipment
interface of the front end member is an H-bar extending
between the left front portion and the right front portion.

3.

The wafer carrier of claim 1 wherein the sidewall members
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are sidewall inserts and the wafer carrier further comprises a
pair of spanning members extending from the left front portion
and the right front portion of the front end member to the

rear end member, each spanning member extending along a
respective sidewall insert.

4. The wafer carrier of claim 3 wherein each sidewall insert
has one of a pair of cooperating engagement portions and each
‘respective spanning member has the other of the cooperating
engagement portions, each pair of cooperating engagement
portions securable together without external fasteners.

5. The wafer carrier of claim 1 wherein the upright back end
member further comprises a second equipment interface whereby
the wafer carrier can be rotated rearwardly such that the
second equipment interface bears upon equipment.

6. The wafer carrier of claim 1 further comprising a second
machine interface which has one of a pair of cooperating
engagement members on the second machine interface and the

other of the cooperating engagement members is on the back end
member.

7. The wafer carrier of claim 6 wherein the machine
interface is a robotic lifting flange.

8. The wafer carrier of claim 1 wherein the separately
formed member is injection molded and is comprised of plastic
and a carbon filler whereby a static dissapative
characteristic is provided.

9. The wafer carrier of claim 8 wherein the static
dissapative characteristic of the separately formed member is
different from a static dissapative characteristic of at least
one of the other members of the wafer carrier.

T I
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10. A wafer carrier for supporting a plurality of axially
aligned substantially circular wafers with the axis of the
wafers extending substantially horizontally, the wafer carrier
having an open top and an open bottom and comprising:

an upright front end member having a first equipment
interface configured such that the carrier can be
rotated forwardly to bear upon the equipment interface
and position the axis of the wafers in a substantially

vertical orientation, a left front portion, and a right
front portion;

an upright back end member displaced from and generally
parallel to the upright front end member;

a pair of spanning members extending from the left front
portion and the right front portion of the front end
member to the rear end member, the front end member,
the spanning members and the back end member all
integrally formed and defining a carrier framework; and

a pair of sidewall inserts each insertable adjacent a
spanning member whereby each sidewall insert extends
rearwardly from the front end member, one from the left
front portion and one from the right front portion,
each sidewall having a substantially vertical upper
portion, a lower converging portion, and a plurality of
substantially vertical slots extending from the upper

portion to the lower portion for supporting and
restraining the wafers.

-
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11. A wafer carrier for interfacing with equipment and for
carrying a plurality of axially aligned substantially circular
wafers with the axis of the wafers extending substantially

horizontally, the wafer carrier having an open top and an open
bottom and comprising:

an upright front end member having a first equipment
interface configured such that the carrier can be
rotated forwardly to bear upon the equipment interface
and position the axis of the wafers in a substantially

vertical orientation, a left front portion, and a right
front portion;

a pair of sidewall members extending rearwardly from the
front end member, one from left front portion and one
from the right front portion, each sidewall having a
substantially vertical upper portion a lower converging
portion, and a plurality of substantially vertical
slots extending from the upper portion;

to the lower portion for supporting and restraining the
wafers;

an upright back end member having a panel and extending
intermediate the two sidewalls; and

a second machine interface formed separately from the
balance of the wafer carrier and assembled into said

wafer carrier by a pair of locking cooperating
engagement portions.
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12. A wafer carrier for holding circular semiconductor wafers
having an edge portion, the carrier comprising:

19

a) a carrier framework comprising:

1) a front end member having an equipment interface
portion intermediate a left front portion and a right
front portion, said left and right front portions each
having an upper portion and a lower portion,

2) a back end member opposite said front end, said
back end having a panel intermediate a left back
portion and a right back portion, said left and right
back portions each having an upper portion and a lower

portion,

3) a first sidewall support having a front end and a
back end, said front end connected to and integral with
said left front portion and said back end connected to
and integral with said left back portion,

4) a second sidewall support having a front end and a
back end, said front end connected to and integral with
said right front side and said back end connected to

and integral with said right back side whereby the

front end, the back énd, and the first and second
sidewall supports form an integral framework,

b) a first and a second sidewzlls inserts separately
formed from said carrier framework and having slots fer
restraining said wafer edge portions, the sidewall inserts
positioned intermediate said front and back end members,
spanning along the respective side supports, each sidewall
insert lockingly engaged with the carrier framework by way
cf pairs of cocperative engagement portions witn one
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engagement portion of each pair positioned on a sidewall
insert and the engagement -portion cooperative thereto

posit

ioned on the framework portion and wherein said at

least one of each of said pairs of cooperative engagement
portions is comprised of a recess and the cooperative
engagement portion thereto is comprised of a tab sized for

said

recess.

13. A wafer carrier for holding circular semiconductor wafers

having an

a)

edge portion, the carrier comprising:
a carrier framework comprising;

1) a front end member having an egquipment interface
portion intermediate a left front portion znd a right
front portion, said left and right front portions each
having an upper portion and a lower portion;

2) 2 back end member opposite said front end member,
the back end having a left back portion and a right
back portion, said left and right back portions each
having an upper portion and a lower portion; .

3) a first upper sidewall support and a first lower
sidewall support each having a front end and a back
end, said front ends connected to said upper and lower
left front portions respectively and said back ends
connected to said upper and lower left back portions
respectively, thereby forming a first sidewall window;
and

4) a2 second upper sidewall support and™32 second lcwer
sidewall support each having a front end and a back
end, said front ends connected to said upper and lcwer
right frcnt perticns respectively and said back end

-
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connected to said upper and lower right back portions
respectively, thereby forming a second sidewall window;

21

b) first and second sidewall separately molded from said
carrier framework having slots for restraining said wafer
edges, said sidewall inserts having an inside and an
outside, said sidewall inserts each engaged within one of

said sidewall windows.

14. The wafer carrier of claim 13 further comprising a means for
securing said sidewall inserts within each said sidewall windows.

15. The wafer carrier in claim 14, wherein said means for
securing the sidewall inserts comprise a plurality of cooperating
snap-in locking tabs on each of said sidewall inserts znd a
plurality of cooperating recesses configured for insertion of
said snap-in locking tabs on the framework.

16. The wafer carrier of-claim 15 wherein said means for
securing the sidewall inserts further comprises a plurality of
nubs extending from each of the sidewall inserts and a plurality
of cooperating recesses in each of the first and second upper
sidewall supports for receiving said nubs.

17. A wafer carrier for holding circular semiconductor wafers
having a circular edge portion, the carrier comprising:

a) a front end having a H-bar equipment interface portion
intermediate a left front portion and a right front portion;

b) a back end having a panel cppesite said front end and
intermediate a left back portion and a right back porticn;
and
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c) first and second sidewall inserts separately formed
from said front and back ends, the sidewall inserts having a_
front end portion, a back end portion, a curved lower '
portion corresponding to the circular edge portion of the
wafers and slots for restraining said edge portion, the
sidewall inserts lockingly engaged to and intermediate the
front end and the back end in a configuration with an open
top and an open bottom.

18. The wafer carrier of claim 17, wherein said wafer carrier
further comprises a pair of upper side supports extending between
the front end members and the back end members and a pair of
lower side supports also extending between the front end member
and the back end member, and defining a pair of side insert
windows for receiving the side inserts, the front end, the back
end, and the side supports integral with one another.
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