
This invencion relates to semiconductor processing 
equipment. More specifically it relates to carriers for 
transporting and storing semiconductor wafers. 

As semiconductors have become larger in scale, ~hat is, as 
the number of circuits per unit area has increased, particulates 
have become more of an issue. The size of particulates chat can 
destroy a circuit has decreased and is approaching the molecular 
level. Particulate control is necessary during all phases of 
manufa~turing, processins, transporting, and storage of 
semiconductor wafers. Particle generation.during insertion and 

removal of wafers inco carriers and from movement of wafers in 
carriers during transpoz·~ needs Lo be minimized or avoided. 

Build·up and discharge of static charg~s in the vicinity of 
semicnnducr.or wafers ~an be catastrophic. Static dissipation 
capability is a highly desirable c:haract:eriscic for wafer 
carriers. Static chargas may be disstpatP-d by a pa:h 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 woul~ benefit by a path to ground. Such parts of 
carriers would include the wafer supports, robotic handles, and 
equipment interfaces. 

Visibility of wafers within closed coneainers is highly 
desirable and may be required by end users. Transparent plastics 
suitab1e for such containers, such as polycarbonates, are 
desirable in that such plastic is low in cost but such plastics 

do not have adequate static dissipative characteristics nor 
desirable abrasion resistance. 



Materials for wafer carriers also need to be rigid to 
prevent damage to wafers during transport and also need to be 
dimensionally stable through varying conditions. 

Conventional ideal carrier materials with low particle 
generation characteristics. dimensional s~ability, and oeher 
desirable physical characteristics, such as polyetheretherkeeone 
(PEEK), are not transparent, are relatively expensive, and are 
difficule to mold into unitary large ~nd complex shapes such as 
carriers and containers. 

Generally containers and carriers for storing and 
~ransporting 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 hori?.ontal position for processing ~nd/or insertion and 
removal of ~he wafers. In the horizontal pusicion the wafers ar~ 
convent!onally supported "by ribs tha.t" form the wafer slots and 
extend along che length of the in~erior sides of the carrier. 
The carrier side is partially curved to follow the wafer edge 
contour. Such car~~ers contact and support the wafers along two 
arcs on or adjacent to the wafer edge. This type of ~upport is 
not conducive to uniform, consistent, and positive wafer location 
relative to the. wafer carriers and relative to associated 
equipment. 

Additionally the shift of conventional carriers from the 
vertical transport position to the horizontal1insertion-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 
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carriers and containers for holding wafers ai:·e needed. Moreover 
the industry is moving toward hort2oncal wafer d&rangements in 
carrier~ and containers. ~ncreasinQ the size.of the carriers has 
exacerbated shrinkage and warpage diffi~ulcies during molding. 
Increased dependence upon robotics, part:.icularly in. the removal 
and insertion of wafers into carriers and concainers, has made 
tolerances all the more critical. Whae is needed is an optimally 
inexpensive, low part.icle generating, static dissipative carrier 
in which the wafers are stacle, consistently and positively 
positioned and are visible when enclosed. 

According co the invention there is p~ovided a 

wafer container c:otnprising a container port.ion comprising: 
a generally rectangular upriSht frame, che frame having 
a horizontal top f ~cunt! aneniber, a lower f:-ame member 
parallel to _t.he top_ fr~me mentbez:, a i:iair of opposit:e 

and uprighc side frame members e·.<ten:ding ·becween and 
integral with the lower frame m~mber and the ·top frame 
member, said frame members defining the open front for 
receiving wa(ers; · · 

a subs~a~tially ho~i7.ontal cop section integral with 
and extend~ng rearwardly from the cop.frame member; 

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

a second molded portion comprising a transparent plastic 
sheli, the shell connecting to the top panel portion, 
conneccing to the lower base portion, and a having a U­
shaped section ex~ending thcrcbctwsen, 
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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 preferred. embodiment 
has a ~irst container portion anc1 a closeable door. The 
f irsc container portion preferal:>ly has a first molded 
portion of a static dissipative material having an 
upright door trame wit:.h integral pl.anar top portion. An 
tntegr.al bottom base portion •ith an equipment intertace 
also preferably extends from the door frame. A second 
molded portion preferably has a transparent shell which 
co!lllects to the door frame, to the planar top portion~ 

and to the bottom base portion. Separately t'n01d.ed wafeY.' 
support columns preferably connect to the top planar 
portion and to the bottom base portion and advantageously 
include vertically arranged shelves with upwardly facing 
projection providing minimal point or point region 
contact with the wafers. The shelves advantageously 
include wafer stops ta interfere with forward or. rearward 
movement of the waters when supported by the projections 
and to prevent inser~ion beyond a seating position. A 
side handle engaging both the· first molded portion and.· 
the aeeond molded portion pref erab1y operates to ~ecure 
the molded portions together. A robotic handle prefer­
ably connects to.the pianar top portion. The ~obotic 
haiidle, the wafer shelves, the side handles and the door 
frame p~e~arably 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 seC!Ure wafer 
contact by the carrier. 

A ~urther advantageous feature of the. invention 
is that the container has a composite design which 
allows optimal use of materials, such as the 
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more expensive abrasion resistant and static dissipative 
materials, for e~ample PEEK, for che portions of the container 
that eontaee the wafers or equipment, and the use of less 
expensive clear plastic, sueh as poiycarbonate, for the 

structural support of the container and the viewability of the 
wafers in the container. Thus, molding parameters and mate~ial 
selection may be chosen for each separately molded part to 
optimize performance and minimize cost. 

A fur~her advantageous. feature of the invention is that the 
composite construction minimizes the negative effects ass9ciated 
wir.h molding large carriers such as warpage and shrinkage. 

A further advantageous .feature of ehe invencion is that: all 
critical parts may be conduc::tivel y r.:onnected co grour1d through 

the equipment interface portion of the carrier. 

A further advant.ageous · featuz:-e of t:-he · i.nvention is tha.t 
wafers are passively held in a specific $eati~g pcsit.ion by the 
suitably shaped shelves. 

A fu:ther 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 hand!e. 

A further advantageous feature oi the invention is that 
wafer guides are provided that are separate from che wafer 
support shelves whereby the guides provide easy visual assurance 
that the contai~er and/or insertion equipment is properly 
positioned before near full insertion and ~efore 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. 
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A further advantageous feature 9£ che invencion is chac the 
elongate beads facilitate easy molding. A nub requires 
additional machining after molding or requi~es more complicaeed 
and expensive rnolds. 

A further advantageo~s teature of a preferred embodimcnc of 
the invention is that four point contace ~inimizes rocki~..g. of the 
individual wafers and provides for greater variations in molding 
while still maintaining consistent and positive wafer 

positioning. 

A furt:her advant11qeot1R feature of the invention i:S th.at: :he 
doo~ frame with rearward1y ex~Anding cop and rearwardly excending 
base portions joined to a U-shaped transpa~ent shell provides ~ 
structurally strong carrier with approximately 210• of visibility 
around the wafers and a_condu~tive path ground. 

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

FIG. 1 is a partial1y explOded perspecti~e view o~ a 
composite wafer container having a iatchal:>le door; 

FIG. 2 is a front perspective view of a wafer 
container with three wafer support columns.attached to a 
U-shaped transparent shell; 
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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 
chrough the equipment interface; 

FIG. 4 is a front perspective view of a composite container 

with side handles, a robotic flange, and a latched door; 

FIG. 5 is a front perspective view of an open wafer carrier 
according to the invent~on; 

FIG. 6 ts a cross-sec~ional side elevational view of a 

car~ier 1 

FIG. 7 is a front perspective view of one embodiment of the 
first molded portion-of a wafer carrier; 

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

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

FIG. io is a perspective view of a side handle for a 
composite ~arrierj 

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

FIG. 12 is a perspective view of a wafer support ·column for 
a wafer container; 
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FIG. 13 is a perspeccive view of a wafer support column fer 

the carrier of FIG. 5) 

FIG. 14 is a detail perspective view of a porcion o( a wafer 

support column; 

PIG. 15 is a cross-sectional plan view of a wafer carrier; 

FIG. 16 is a cross-sectional view taken at line 16-16 of 

FIG. 15i and 

FIG. i7 is a plan view of an edge portion of a wafer 

illustrating the minimal point wafer contact and suppo=c. 

Referring to FIG. 1 a perspective view of a prefer%ed 

embodime~t of the horizoneal wafer carrier in place on equipment 

22. FIGS. 2, 3, 4, and s show additi~nal emb9diments. The wafer 

carriers are generally comprised of a container portion 2,, 

including wafer support. columns 27, and a cooperat:ing door 28. 

The container portion 26 has a. open ·front: 30, a left side 3a_, a 

back side 34,. a right side 36, a top JB, and a boetom __ 40. Tha 

embodiments of FIGS. 1, 2, 3·, and 4: have c:losed back s"ides and 

closed left and right sides. The embodiment of FIG. s is a 

generally open carrier with an open back and with the top and 

bottom connected by and supported by the wafer support columns. 

Referring specifically to PIGS. 1, 4-, and 6 the embodiments 

shown therein, c:ontainer portion 2S may be molded of a first 

molded portion SO and a second molded portion 52. As shown in 

FIGS. i and ~, or may be molded of a single unita:y'molded 

portion as shown in FIGS. 2 and 3. The first molded portion SO, 

which is shown in isolation in FIGS. 7 and 8, is comprised of a 
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rectangular door frame 56 wich a horizontal top frame portion 58, 

a pair of uprighc vercical frame portions 60, 62 and a horizontal 

lower frame portion 64. 

The upper frame portion sa and the vertical frame portion 

60, 62 have angled surfaces 66, 68, 70 for receiving and guiding 

the door during closing. The lower frame portion S4 has a 

substantially horizoncal 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 receive 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 recractably extendable from the door 

28. Ex~e~ding rea%'Wardly from the upper frame portion SS is a 

substantially horizontal top section ?4. E~tending .rearwa~dly 

from the lower frame portion &4 is a lower base porclon ?6 having 

an equipment interface 82 which is shewn configured as a 

kinematic cou~ling. A hori?.onr.al cop section 74 has a.horizontal 

edge portion 68" and t(l·e veri;tca1 frame· ·portions· 60, 62 have 

vertical edge portions 92, 94. similarly, cha lower base porc!on . . 

?6 has a lower horizontal edge portion 9,. The hori~onca1 top 

section 7.4 may inr:.lude engagement flanges 98 for attachment.·:_-of a 

handle or robotic flange 100. As sho"10 in FIG. 7, the. horizoncal .. 
top section i• ha• a pair of slotted members 106, 108 ~hic:h 

correspcnd. to the slotted members 110, 112 positioned o= ~he 

lower base portion 76. Said slotted m'mben are sized and 

configured to receive the wafer support columns 27. Extending 

from the vertical. frame poreions 60, 62 are 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 so 
to f aeilitate connection wieh the secona molded portion 52 and to 

fa~ilitate the addition of side handles 128. Extending from ehe 

horizontal top section 74 are hooked lugs 134 and inset into said 

top section 74 are recesses 136. Attached to the lower base 



- 10 -

portion 76 are tabs 138 having a recess 140. 

Referring eo FlG. 9 the ·second mo~ded portion 52 configured 
as 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 i6o, a lower horizontal splayed 

lip 162 and a pair cf outwardly excending side rejections 164, 
166·. 

Referring to FIG. 11 a splayed lip 162 is shown in detail 

connecting to an edsc portion 96 of tr-e first molded portion so. 
The joint is cor.figured as a tor.gue in groove connection 170. 

Referring to FIG. lO a perspec~ive piece part figure of a 

right handle 128 is portrayed. The side handle has a ~ripping 
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 1841 is6 to wrap· around the 

curved top edge po:i::tion of the clear plast:ic shell and two 

downwardly extending tabs 188, 190 that fit into the recess~.s 136 

in the horizontal top seecion 74 of the firsc molded portion so. 
The horizontal top ends 189, 191 of the side handle 128 also have 
side engagement portions 194, 19G to engage wieh the lugs 134 
a1so positioned on the horizonta1 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 poreion SO. 
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 resilient1y 
f1exible plastic material such that the handle i• scrongly biased 
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in the shape shown in PIG. 10. This allows the handle to 
essentially.be snapped into place and to remain fixed on the 
sides 32, 36 and top 38 of the carriet, to engage both the first 
molded portion SO and the second molded portion 52, and to 

steadfastly hold the assembly together. 

Referring to FIGS. 12, 13, i4, 15, and 16 wafer support 
columns 27 are shown in two principle configurations. FIG. 13 is 
a wafer support col~mn suitable for the open carrier shown in 
FIG. S. FIG. 12 and 14 show a configuration of wafer support 
columns 27 suicable for use in the carrier embodiment of FIG. l 
and FIG. 4. Both wafe~ support columns 27 attach inco their 
respeccive carrier by way of tabs 138 or lugs 134. Alcernace 

mechanical fastening means may also be utilized. Referring 

particularly to FIGS. 12, 13, a...~d 14, the wafer support colum~ 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 

22,.· Upper and lower tongue portions or lugs 22s,. 229 extend 
from the vertical support member 222 and are secured with the 

corresponding recesses or olotted members 106, lOB, 110, 112. An 

alternative configuration of wafer support columns 27 is shqwr. 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, be integral with the container 
portion and ~till provide many of the advantages and features 

identified above. 

Referring to FIGS. 6, 14, 15, and 16, further details and 
positioning of the wafer suppor~ columns 27 and shelves are 
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shown. Each shelf 236 has a corresponding opposl.ee shelf 238 on 
the opposite side of the carrier. The opposing wafer support 

columns 27 with the opposing shelves ~re positioned on a center 
line through the wafer parallel to the open front 30 and door 
frame SG and perpendicular to the direction 229 of insertion and 
removal of the wafers w. To support for the wafers. each of the 
opposing 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. 

Referring to FIG. 6; 15, and 16, the space between each 
ve~tieally adjacent pair of wafer guides and the distanee across 

the interior of the carrier defines a wafer insertion and removal 
level and a wafer slot ~44. Similarly, an insertion level and ic 
defined by the area be~ween vertically adjacen~ wafer support 
shelves 220. The wafer slot is further defined as the area 
a.cross the carrier between the vertical support members of the 
wafer support column. 'E:ach shelf has a. pair of upward facing 

wafer engagement projections 230 configured as beads. A bead may 
be a nub shaped generally as a partial sphere. as shown in FIG. 
14 as element nu~ber 211, or a parcial cylindrical rod with.­

smooeh ends element nu~her 230. Referring to FIG. 17,. such 
provide minimal poin~ concact 245 or minimal a brierated 
substantially radially orien~ed line contact 248 at the apex 233 
of the projection apex contacts the underside or lower surface 
235 of the wafer Wat the edge portion 236. The elongate beads, 
as shown, extend substantially radially inward. Each wafer she1f 

220 has a forward, thae is, toward the front,• wafer stop 232 

configured as a vertical contact surface that follows the 
circumferential shape of the wafer w when the wafer is in the 
~afer.seating.position as shown in FIG. 15. The forward wafer 
stop 232 does not extend into the wafer insertion and removal 
level but does interfere with movement oucwardly of wafers seated 
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in the wafer seating position. The distance Dl.between the 
corresI?Qnding forward wafer stops of each opposing wafer support 
shelf is less than the diameter o of t"he wafer w. 

Each support shelf has a rear wafer stop 226 as part of the 
rear pose 225. The rear wafer stop extends upwardly to define the 
rear limits of the wafer slct. Tbe distance D2 between the 
corresponding rear wafer stops 226 of eaeh opposing wafer shelf 
is less than the wafer diameter D. The rear wafer steps 226 
exeend into the vc=tieal elevation of the wafer slot. The rear 
wafer stop 22G can ~lso serve to guide the wafer upon insertion 
into the wafer seatin~ position 237 as shown best in FIGS. lS and 
16. 

The above identified components which a:e shown as part of 
the !irst molded po~tion so may be u~i~arily molded and are thus 
.int.egral with ea.ch oi sa.ld oc.he.r parts. Similarly the second. 
melded portion 52 cori(~gured as t:he clear plastic: shell is· 
unitarily molded. The wafer ~upport columns 27 will.b~ formed of 
a scacic dissipative, high ~rasion resistant material. The side 
handles and robotic flange will also be molded of· static 
dissipative material. Wich the first molded portion S~ also 
forc-sd of a static dissipative maeerial, a conductive path ~o 
ground is provided for the .robotic fl.a.nge, the side handles, and 
the wafer shelves 220 and wafer support colunms 27 thrcugh the 
equipment interface which is part of the firsc mo1ded portion SO 
and ~hich engages a grounded interface on the equipment. Note 
that the equipment interface may be three sphere-three groove 
kinematic coupling as illustrated or a convention H-bar interface 
er other suitable interfaces. As an alternative to directly 
con.~ecting each of the parts formed of sta~ic dissipative 
material as shown in FIGS. 1, 4, i111d S the parts. may be 

conductively connected such as by cond~~tive plastic jumpers 241 
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suitably connected t.o t.he pa.res as shown in FIG. 3. 

Generally a carrier or component ~s considered to be static 

dissipative with a surface resiseivity in che range of 105 

to 1ou ohms per square. =or a maeerial to provide a conductive 

path such as co ground resistances less than this may be 

"appropriate. 

Significanely, the molding parameters and rnacerial selection 

may be made for each separately mo1ded part to optimize 

performance and minimi2e cost. 
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Claims 

THIS SHEET HAS BEEN 
REPLACED 

1. A wafer container comprising a container portion comprising: 
a generally rectangular upr~ght trame, the f~ame having 
a horizontal tcp frame member, a lower fra~e member 
parallel to the top frame member, a pair of oppcsite 
and up~ighc side f ~ame membe=• extending becween and 
inte_g:al with the lower frame member and the tcp frame 
member, said frame members defining the open front for 
receiving waferc; 

a substantially horizonta1 top aection integral with 
a:~ exte~dir.g re&-"""Wardly from the ~~P frame member; 

a substantially hori~oneal lower base portion int~g~~l 
wit.h and extendii'lS' :-aarwardly from cha lower frame 
member, 

: a.'"l ·additional molc!~d portion c.:"ornprhiins ,. ·~ra4.!:sS)aren~ ··pl~st~c: 

shell, the shell connecting to the top panel portion, · .. ·: . ......... · ... .: 
connecting co the lo~er base portion. and a having-~ .u-··. 
shaped section exr.ending therebetween: 

I 1111111111111 11111 1111111 1111 
1 

* C L M s * 
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THIS SHEET HAS BEEN !I 

HEPl:.ACED I 

2. The wafer container of claim 1 further comprising a 
plurality of wafer support columns extending between the top 

portion and the lower base portion, the water support columns 
comprised of a plurality of vertically arranged wafer contact 
shelves, the wafer contact shelves of each eolu:nn aligned and 
spaced to define a plurality of vertically aligned substantially 
hori2ontal and parallel wafer slots. 

3. The wafer container of claim 2 wherein each colum.~ of wafer 
support shelves are separately formed and wherein each wafer 
suppore column is molded of staeic dissipative material. 

4. The container of claim 2, w~erein the rectangular fram~. the 
top portion, the base portien, and the wafer s~pport columns, are 
all formed of ~tatic dissipative material are conductively 
connect.ed and. t:he trailsp<:trent material is formed of no:i-st:atic 
dissipative material. 

s. The container of claim l, wherein the ware: container is 

adapted to interfac?. with related equipment, the related 
equipment having an i nt:erface portion a.:nd whe:-ein the lower .. .base 

portion of the wafer container further comprises an ·equipment 
interface configured to engage with the inter.face portion of the 
related equipment. 

6. The container of claim 2, further compr4S~ng a pair of 
opposite and inWClrdly projecting vereical rows of wafer guides, 
each of the guides spaced vertica1ly and arranged to correspond 
to each of the plurality of slots, each slot corresponding to a 
different wafer shelf, the rowo of wafer guides respectively 
positioned on eaeh of the upright side frame members. 

. ' lllllll llllll lllll'lllll ll llll 
* C L M S * 
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7. The container ~f claim 6, wherein each wafer contact shelf 
of each wafer support column comprises an upwardly extending bead 
for contacting and supporting each wa~er. 

a. The container of claim 5, wherein the wafers to be contained 
by the wafer container have a circumferential edge, wherein 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 exeending beads, the ~afer stop 
eonf igured and positioned to contact the wafers during insercion 
of said wafers when said wafers are urged horizontally beyond the 
wafer seating position. 

9. The container of claim 2, wherein each wafer contact shelf 
on each support column comprises a forward!y positioned upwardly 
facing bead and n re~rwa~dly poDitioned upwardly excending beaa 

for contact~ng and suppor~ing ~ wafer. 

10. The container of claim 5 wherein cnch of said concact beads 
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 portion has a 
bottom surface and includes an equipment interface, the first 
molded portion is formed of static dissipative mate~i~~, wherein 
the container further provides a robotic flange formed of static 
dissipative material and whe~ein the robotic flange, the wafer 
support columns and the door trame have a conductive path to ehe 
equipment interface. 

12. The container of clai,m 1, further comprising a·pair of 
handles connecting to the first molded portion and the second 
molded portion securing said po~tions together. 

111111111111111111111111111111 · . 
* C L M S * 11111rn1mi1nr 
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THIS SHEET HAS BEEN 
REPLACED 

13. A wafer carrier for holding wafers in a horizontal and 
axially aligned array, the carrier having a fronc with a door, a 

closed top, a closed bottom, a closed:backside, a closed left 
side, and a closed right side, the container comprising: 

an upper portion extending substantially hori%ontally from 
the front rea:rwardly over the wa.fers, 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 portion, the lower portion, the vertical 
right side member, and the vertical left side member all 

integrally molded of static dissipative plas~ic, 

a plurality of vertically aligned wafe~ suppo=ts at ~he left 

side of the container and a. plurality of corresponding 
vercically aligned wafer supports at the right side of the 
container for supporting wafers substar.tially horizor.tally 

in an axially aligned arrangement, 

a clear plastic shell that extends from the vertical le.ft 
side member around the left side, arou::id the back.side, ar.d 
around the right side ~o the vertical right side member, the 
pl~stic shell joined to the top portion and to the bottom 
portion. 

·I lllllll IJllll lllll IJlll IJ 1111 .. 
* C L M S * 
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i4. The wafer carrier of claim 13 wherein the wafer supports 

comprise a pair of oppositely positioned support columns, one on 

eaeh side of th~ earrier, each suppoi.·t;· colu11m extending from the 

upper portion to the lower portion, tbe Sl.lpport. columns 

conductively connected to the upper portio11 and the lower 

portion, the support columns each having a plurality of 

vertically arranged upwardly ext.ending projeci;ions 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, che wafers having a lower surface the 

carrier having an open front, a backside, a top portion, a bottom 

porcion, a left side and a righ~ side, the earrier further. 

comprising: 

a pair of wafer support c~lumns extending from the top 

portion eo ~he ·bottom porcion, one supporc colu~.n located at 

the right side and one located at the lef e side, each wafer 

support column comprised of a plurality of vercically 

arranged shelves, each shelf comprised of at least t.wo .· 

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 into the earrier through the open 

front at an insertion level and lowered to sit on the 

upwardly extending beads at the seating level. 

I 1\1\11} 1111~ 11111 Ill' II l\lt . 



- 20 -

THIS SHEET HAS BEEN 
REPLACED 

lG. The wafer carrier of claim 15, wherein each shelf is furtheJ 
comprised of a forward atop positioned at the seating level at 
least parcially forward and inwardly of the upw~rdly extending 
beads thereby interfering with the forward movement of a wafer 
seated in said shelf, each shelf further having rearward Gtope 
positioned rear~ardly and inwardly of the upwardly extending 

beads thereby interfering with the rearward movement of a wafer 
in said shelf, said forward stops not extending into the 
inse~tion level whereby the wafers may be inserted and removed at 
the insertion level without i~~e~ference with said forward stops. 

17. The wafer carrier of claim 15 further comprising a~ 
integrally molded oute= transparent shell extending aro~~d a~d 
enclosing the left:. side, the backside and the right side. 

18. The wafer carrier or claim is wherein the top portion~. 
bottom portion and the wafer support colutr.ns are se~arat:.ely 
molded cf s_tatic ·d.is.sipative m.at:eria.1 and arA mechanically 
connected. 

19. The wafe: carrier of claim 19 wherein the wafer conr.ac~ 
beads a~e elongate and are oriented inwardly. 

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

21. ~he wafer earrier of claim 15 further.comprising an 
integrally molded outer shell comprised of the top portion and 

t.he bottom portion and extending around enc:losing the lef.t side, 

the backside alld the right side. 
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22. The wafer carrier of claim 21 wherein each column of shelves 
is separately formed from the outer shell and each column is 
formed of a static dissipative ma~eria~, wherein ehe 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 

each column of shelves and ~he bottom base are conduecively 
connected. 

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

24. A composite wafer container adapted to engage a grounded 
int: er face on processing eq'..l.ipmcnt. t.he container having an open 

interior, a.. front, a back, a. left side. a. right side, a tO:;l and a 

bottom, the container comprising 

-
a rectang1~1a.r door frame defining an opening for en~ry and 

removal of wafers from the concainer; 

a tr~~sparent plastic non static dissipative shell having a 
u-shape, the shell connected to the door frame; 

at least two wafer support columns facing the incerior of 
the container1 the s~pport columns attached at the sides of 
the container and formed of static dissipative material; 

~ equipment interface located on the bottom of the 
container, the interface configured for engaging the 
processing equipment1 the equipment interface formed of 
static dissi~acive material; and 
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the wafer support columns conductively 

equipment interface. 

25. The ca~rier of claim 24 further comprising a robotic pickup 

handle located on the eCIUipment 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 ground is provided for 

said door frame, said wafer support structures, and said robotic 

pickup handle. 

26. The carrier of claim 24 wherein the door frame is formed of 

stat~c dissipative material and is conductively conr.ected to the 

equipment interface. 

27. The carrier of claim 24 further comprising a pair cf handles 

attached to the left side and right side_respect~vely, the 
- ,• . - . . 

handles formed of static d1.ssipat:ive materi.a1 and conductively 

connected to the equipment interface. 

28. The carrier of claim 25 wherein the equipment interf,ce, the 

wafer support structures, the pickup handles are conductively 

connected in part J:iy conductive plastic jumpers .. 
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29. A composite container having a front, a top, a bottom, a 

left side, a righc side and a backside, the container comprising 

a outer clear plastic shell exeending·around 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 structur~s formed of a static dissipative 

material, an equipment interface portion formed of a static 

dissipative mate~ial positioned at the bottom of said container 

for interfacing with processing equ.ipment, the equipmene 

interface portion joined to the clear plastic shell and formed of 

a static dissipative material, a pickup handle attached to said 

trans~arent plastic shell, said pickup handle formed ¢f static 

dissipative material, the equipmenc incerface, the wafer support 

seructures, the pickup handle coriductively connected together. 

30. A wafer car:::ier comp:::ising a fi~st molded port.ior1 having a 

fiL·i:;t edge portion, and protrusion adjacent said edge portion. a 

second molded portion having a second edge por:icn and pro:rus~on 

adjacent to said edge portion, thA firsc molded portion and the 

second molded portion configur.ed to cooperat.e to form a container 

pore ion, a .flexible member spanning between anrl engaging cne: .. 
respective protrusions of the first molded portion and the second 

molded portion thereby securing said molded portions together. 

31. The carrier of claim 30 wherein che flexible member 

comprises a handle for c~n:ying the carrier. 
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32. A wafer carrier tor holding wafers in a horizontal 
and axially aligned array, thP. carrier having an open 
front for receiving wafers1 a pair 0¥ substantially 
vertical side members, a subst~tially hori~ontal top 
section and a substantially horizontal baae portion, 
wherein the internal surfaces of the vertical side 
members include a plurality of substantially vertically 
aligned wafer supports for supporting wafers 
substantially hori2ontally in an axially aligned 
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 Fi~res 6 to l.1. 
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