31 August, 2005 THI N WAFER | NSERT This application clajns the be é]ﬁ 'It under
35 U.S.C 119(e) of U S. Provisional Application No. ed on
April 1, 2001. Said application is incorporated herein by reference. Field
of the Invention This invention relates to wafer carriers, nore
particularly the invention relates to aratus and nmethods for thin

waf ers. Background of the |nvéﬁHF18rWr*rﬁFégﬁ§§EBTm rcuits are manufactured
fromcrystalline wafers, typically silicon wafers. These wafers are

subj ected to nunerous processing steps in highly controlled environnental
condi ti ons. THie appfieationachirextthe riengfif madéd 85 add.Cul M{ephifeUtS Bawsgmahnd

£ ancpobtisahan Hoo80/ 3807, Sed st Brifl 2oy St oAl S iperisract ppsin

Vaf er refefdmseare typically formed of plastic and will generally have a
machi ne“interface that provides precise positioning of the wafer carrier on
equi pnent. A common wafer carrier utilized in sem conductor fabrication
facilities is the H bar wafer O‘ﬁa{‘g 5 Th| carrier has an open front, or
top depending on the orientati °‘§ £in °§| dewal I's, and a pair of
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inserted and wi thdrawn through the open front froma plurality of slots

def i nedpparatus aué sstiwdsdor then wakisle of the carrier sidewalls. The recesses
are defined by projections extending generally toward the opposite
sidewal | . The projections may be configured as teeth. For conventional

wafers the carriers typical | gasiiioanl ok@se [IR&htiohn the wafers at their
peri pheral edges. Conventional wafers are .030 inches thick. As industry
has striven to nake electronic devices smaller, integrated circuits have
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silicon wafers into t integrated circuit chips including the insertion
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carriers of various types. Wafer carriers are typically formed of plastic and wili generally

_ have a machine interface that provides precise positioning of the wafer carrier on equipment.
A common wafer carrier utilized in semiconductor fabrication facilities is the H-bar wafer
carrier. This carrier has an open front, or top depending on the orientation, a pair of
sidewalls, and a pair of endwalls. One of the endwalls has an H-bar machine interface.
Wafers are inserted and withdrawn through the open front from a plurality of slots defined by
recesses on the inside of the carrier sidewalls. The recesses are defined by projections
extending geherally toward the opposite sidewall. The projections may be configured as
teeth. For conventional wafers the carriers typically support and restrain the wafers at their
peripheral edges. - -

Conventional wafers are .030 inches thick. As industry has striven to make electronic
devices smaller, integrated circuits have become denser, smaller, and thinner. Integrated
circuits are now being manufactured from thin wafers having a thickness of .007 in.

Robotic means are generally utilized for handling and processing of the individual
silicon wafers into the integrated circuit chips including the insertion and withdrawal of the

. wafers from carriers. Intermediate processing steps the wafers are typically supported in H-

bar wafer carriers and individual wafers are withdrawn and inserted by transfer equipment



with robotic arns. The set up of the transfer equipnent is highly critical
so that" the wafers are properly grasped and not dam@dﬂ!ﬂm such
transfers. To the extent possible, for econonic reasons, it is desirable

to utilize the sane processi ng equi pnment and the sane set up for the
transfer equipment, when then wafers are utilized as opposed to be
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configured to provide peripheral wafer support. The"invention Tncludes the
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ribs may preferably be oriented parallel to the insertion and w thdrawal
direction of the wafers and extend upwardly to position the supported
wafer in the slot inmmed ately, ve_t defined by the recesses in
whi ch the tabs are positioneo‘?‘mﬁ{ﬁyogﬁléé#%gpgg may be inserted into
alternate slots in the carrier. The insert, in preferred enbodi mrents nmay
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tabs that fit into recesses formed in the side of a carrier and have a frictional fit in said
recesses to secure the insert in place. In preferred embodiments the inserts have a top surface
with a plurality of wafer supports positioned inwardly from the wafer periphery for
supporting the wafers with minimal contact. In preferred embodiments the insert has a lower
surface having strengthening strucfure providing rigidity to the insert. The top surface ribs
may preferably be oriented parallel to the insertion and withdrawal direction of the wafers
and extend upwardly to position the supported wafer in the siot immédiately above the slot
defined by the recesses in which the tabs are positioned. Thus, the inserts may be inserted
into alternate slots in the carrier. The insert, in preferred embodiment_g may have an h-shape
offering an optimal combination of support of each wafer and precise positioning of the wafer
while minimizing the amount of plastic and correspondingly the weight of the insert.

Thus, the invention may be characterized as a wafer carrier and insert for supporting

at least one thin wafer therein. The wafer carrier has a carrier portion having at least a top, a




31 August, 2005 bottom a pair of opposing sides, and _an _open fr The
pair of' opposing sides has a plurality of opposing: réﬂs&!@ﬁaﬁ%
plurality of slots. The insert is adapted to fit one of the slots and
conprises a plate. The plate has a pair of side margins with a plurality of
projecting tab structures that are adapted to frictionally engage t he
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supporting a thin wafer in a wafer carrier. The wafer carrier has an open
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The invention may also be characterized as an insert for supporting a thin wafer in a
wafer carrier. The wafer carrier has an open front with an insertion and withdrawal direction,
a pair of sidewalls, a top and a bottom. The sidewalls have a plurality of recess pairs defining
a plurality of slots, and the bottom has an interference fit for precise positioning of the carrier
with respect to a corresponding receiver. The insert has a pair of recess engaging portions
that are configured to engage a recess pair of the wafer camier. Further, the insert haas an
upper surface with a plurality of upwardly extending protrusions to provide contact with a
wafer. ‘

The invention may also be characterized as a method for supporting at least one thin
wafer in a wafer carrier. The method has the steps of providing a wafer carrier having at least
a top, a bottom, a pair of opposing sides, and an open front, the pair of opposing sides having
a plurality of opposing recesses defining a plurality of slots; forming a planar insert having a
top surface, the insert being adapted to fit in one of said plurality of slots and having wafer
supports for supporting a thin wafer above said top surface with a portion of the periphery of



a plurality of opposing recesses defining a plurality of slots; formng a
pl anar ‘'insert having a top surface, the insert being t I n one
of said plurality of slots and having wafer supports for supporting a thin
waf er above said top surface with a portion of the periphery of 3 31
August, 2005 the wafer within a separate one of said plurality of slots;
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Description of the Drawings

Figure 1 is a perspective view of a wafer carrier and insert in accordance with the

present invention.

Figure 2 is a perspective view of the top of a currently most preferred embodiment of

an insert in accordance with the invention.

Figure 3 is a perspective view of the bottom of an insert in accordance with the

invention.

Figure 4 is a perspective view of the top of another embodiment of an insert in

accordance with the invention

Figure 5 is a top plan view of the insert of Figures 2 and 3.




Figure 6 is a front cross-sectional view of the insert of Figures 2, 3 and
5, shown inserted in a.wafer carrier. Figure 7 is a @doAugust; 2008 view

of a portion of the insert of Figures 2, 3, 5 and 6, and taken at line 6-6
of Figure 5. Figure 8 is a cross-sectional view of a portion of an
alternative enbodi ment of the insert of Figures 2, 3, 5 and 6, and taken
at line 6-6 of Figure 5. Figure 9 is a perspective view of, the f
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Det ai | ed Description of Preferred Enbodi nents The acconpanyi ng Fi gures

depi ct enbodi nents of the wafer container of the present invention, and
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I nt endeeldftaken a€ liny 648 fifguwefs. description, not to limt the present
I nvention or its conponents to any one positional or spacial orientation.
Any di nensions specified in the attached Figures and this specification
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now t o itdegtif@iguresd, 35haid d)ahd takeaar limy 6-6ofdigureissert 20 in accordance with
the present invention is shown supporting a thin wafer 49. The wafer

carrier has a plurality of ribs 50 defining pairs 52 of recesses 53, with
one of the Rihired isEfESREVOY; £ AricPandiibert B YERAP AR
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of endsn plicaon abdbmatioipeessihg aquipmenteantdi veith a sotarticendferhamdlisg) amm assembiygur e
1, constitute a top 66 and a bottom 68. Top 66, bottom 68, left side 56
and right side 58 define an open front 72 for insertion and renoval of

wafers in a directi on%@[egq;&gﬁ@ﬁ??ggrggép}ﬁ l@ﬁibBWinZélts Each recess pair

defines a wafer slot 76 and Is ¢ to receive a wafer fromthe open
front. Bottom 68 may be interference fit In Figures 2 and 3, a currently

nost preferred enbodi nent .of an insert i.n accorgdance. wth the.jnvention is
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positional or spacial orientation. Any dimensions specified in the attached Figures and this
specification may vary with a potential design and the intended use of an embodiment of the
invention without departing from the scope of the invention.
Referring now to Figure 1, an H-bar wafer carrier 45 and insert 20 in accordance with
the present invention is shown supporting a thin wafer 49. The wafer carrier has a plurality
of ribs 50 defining pairs 52 of recesses 53, with one of the pair of recesses on the left side 56
and the corresponding other recess on a right side 58. The H-bar wafer carrier also has a pair
of ends 62 and 64, which, when the carrier is oriented as-shown in Figure 1, constitute a top
66 and a bottom 68. Top 66, bottom 68, left side 56 and right side 58 define an open front 72
for insertion and removal of wafers in a direction indicated by the double arrow 75. Each
recess pair defines a wafer slot 76 and is configured to receive a wafer from the open front.
Bottom 68 may be interfereﬁce fit
In Figures 2 and 3, a currently most preferred embodiment of an insert in accordance
with the invention is shown. Insert 20 is generally planar and has a top surface 24, a bottom
surface 26, and a pair of peripheral edges configured as recess engaging portions 30 and 32.
The insert is generally H-shaped and has reinforcing structure 38 on the bottom side shaped




directions and in concentric arcs. This reinforcing structure provides
stiffening to the insert. Top surface 24 has wafer s 0052 124
and 126, each projecting upwardly fromribs 44. Ribs 44 al so provide
stiffening to insert 20, and may serve as guides for a robotic wafer
handl i ng tool (not shown). Wafer supports 120, 122, 124 and 126, are
di sposed s t hat . h fer |s s ort d at_ mul Ie poi nts i nward of
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they are in contact. This spring bias serves to increase the amount of friction between high

tabs 80 and low tabs 82 and the surfaces of recess 53, and assists in more firmly securing
insert 20 within the wafer carrier while still allowing removal of the insert for cleaning
purposes. The alternating direction of the biasing force between adjacent tabs serves to more
accurately center insert 20 in recess 53. |

Referring now to Figures 1, 2, 6 and 7, it will be appreciated by those of skill in the
art that the configuration of insert 20, and particularly the placement and configuration of
wafer supports 120, 122, 124 and 126 provides certain unique features and advantages. The
height of wafer supports 120, 122, 124 and 126 may be selected so as to allow a robotic wafer
handling tool 200, such as is shown in Figure 9, to be inserted between top surface 24 of
insert 20 and wafer 49. It is preferred that the height of the wafer supports be selected so that
a wafer 49 resting on the supports has a portion of its periphery within the slot 76 located

immediately adjacent and above the slot in which insert 20 is located. Also, it is most



| medi at el y adj acent and above the slot in which insert 20 is |ocated.

Al so, i't is mpst 6 31 August, 2005 preferred that the3daAugustp@005 120,
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204 of the fork fits between wafer supports 120 and 122 and the ot her

br anch MaxsmMEM auyeber gfjingerts positienedelrevaf athestlph dayea eapacity @t 13 ghin wafers.

Al ternafi : i f ' t ' | c
renter D adhibn, RokCBEUGR W ELodhRtiel he itlenldit P daflr HRBHICIER 1530124
enbodi ardt]l26f inathel leatidnsashoomdami with fibe 4dr@ienindd fouBt-bak aleng hhevinsert,
Figure 8. A sljghtly different insert _attachnent ns.is used jn which the
t abs ar‘ﬁo‘t”éﬁF% ert t%yewa Hithy2 yarsheef Fwﬁ%ﬁtmﬂéﬁgk@%@a@r Bon gdRoBngage
arib n i i . ' rt
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| i ne cohthecfork fibeelatwicers wafes supportsel 28t andcl22chrnidathe ethee brangh 202iof shofork iftts

al | owi a waf to be or,t in each slot of .the_carrier, or .in.

21 t or nfisReet Saer,tubagrta g TRGRA 1261 LAlrRtE A mbets a0 Al sl faving 2
robot i ging®f @ntdeeRditRe nla9Pe insEReS Bet¥eed K dfdr suPpértel B dndWidel recogni ze that
al t hough "an H-Bar wafer Carrier is described above as receiving the

i nserts, ot Hewothesrembodimentuoh ansinsertpsgodingntodtiieepresent invéngionr ist hewmirny, S.

5, . whi.ch ' .ated herein b
ot or ofidre &, A 3 &ffirety e aennieiple®f e LSRR e 361, Bleepigeed
Al t houph ridiallgl Qﬁgéétﬁigi Bifured1e Rerbiis 90 nehianrenﬁw@ ribl S0 bétdken ithe figcahaidl d

not be construed as limting the scope of the invention but as rrerelty
provi dA88in, [upwardlyraxiamnding w: upport structure 124 is provided, and may be nubs for

point contact or ribs for line contact. These inserts may be attached to sequential pairs of ribs

allowing a wafer to be supported in each slot of the carrier, or in alternate slots aliowing more
clearance for access to the wafer with a robotic wafer handling tool.

Those of skill in the art will recognize that although an H-Bar wafer carrier is
described above as receiving the inserts, other carriers, such as transport modules as
illustrated in U.S. Patent No. 5,915,562 and 5,944,194, which are incorporated herein by
reference, may also be used and are within the scope of the invention.

Although the description above contains many specificities, these should not be
construed as limiting the scope of the invention but as merely providing illustrations of some
of the presently preferred embodiments of the invention. Thus, the scope of the invention
should be determined by the appended claims and their legal equivalents, rather than by the

examples given.



of the presently preferred enbodi nents of the inventiaqgn. .Thus, tEe gcope of
the invention should be determ ned by the appended cl | ega
equi val ents, rather than by the exanples given. 7 31 August, 2005 CLAI M5
What is clainmed is: 1. A wafer carrier and insert for supporting at |east
one thin wafer therein, conprising: a carrier portion having at |east a
top, a bottom a pair of opposing sides, and an open front, the pair of
opposi ng sides having a plurality of opposing ribs defining a plurality of
slots; and an insert, said insert beingLagagted to fit in one of said
plurality of slots and conprising a plate, the plate having a pair of
opposi ng side nmargins, each of the side margins having a plurality of tab

struct .adapted. to frictionally engage said one of said plurality of
W g Rty

sl ot s, rther having a plurality of upwardly projecting wafer
supports, the wafer supports being adapted to support a thin wafer above
said insert with a portion of the periphery of the wafer within a separate
one of lsaid pl urdl walgr ehrrigr gtnd, inseit dfonestipporing prieast dingpthie vafer thegeing
roboti g wgf.er, handl i ng nenber is insertable between said insert and the
waf er . “OPHREEyaf er carrier and insert of claiml, wherein said insert has

a bottom surface, and JMierSpdHisRiHAviR! A0S (6l béttord, Blpairabf b?p@fing_
stiffening ribs fornmed therein. 3. The wafer carrier and insert of claimal,
wherein each of said pluraldidss. end rantopest frentt thecpeit of pppesiar sigas haying a

surface of one of said plurgllit. [ L t | Lon. qf the
bi as of each tab structure @!éllla;fé(gffpoﬁ’g)g?i?'gr{i’%gegﬁg&qﬁgﬁﬂ%&ﬁ&%’% t he

I mredi atel y adj acent ah ddeft] §di€ inseR being adhpRdvaffi€in 6¢ 6f Qid phealitp o€ slotof
claim1l1, wherein the thin wafer is supported wthin a slot of sajd

plurality of slots imedi atZdcomprisign Plre the Rlatedinligaral okenresingsidq |
and wherein each of said plyLatisl ¥alll ofAHE ey nfiffhe BhliNE +'PhitarissHBP Uy S

projects into said
structures adapted to frictionally engage said one of said

pluratity of slots, the plate further having a plurality of
upwardly projecting wafer supports, the wafer supports being
adapted to support a thin wafer above said insert with a portion
of the periphery of the wafer within a separate one of said
plurality of slots, said wafer supports disposed so that a robotic
wafer handling member is insertable between said insert and

the wafer.

2. The wafer carrier and insert of claim 1, wherein said insert has a bottom

surface, and wherein said bottom surface has a plurality of stiffening ribs formed therein.

3. ' The wafer carrier and insert of claim 1, wherein each of said plurality of tab
structures is biased against a surface of one of said plurality of opposing ribs, the direction of
the bias of each tab structure being opposite the direction of bias of the immediately adjacent
tab structures. |

4, The wafer carrier and insert of claim 1, wherein the thin wafer is supported
within a slot of said plurality of slots immediately adjacent the slot engaged by said insert,

and wherein each of said plurality of upwardly projecting wafer supports projects into said



8 31 August, 2005 imredi ately adjacent slot for a distance of at |east half
of the height of said inmediately adjacent slot. 5. AShAugust; 2005 ;nd
insert for’ supporting at |east one thin wafer therein,, conprising: a
carrier portion having at |east a top, a bottom a pair of opposing sides,
and an open front, the pair of opposing sides. haviing a plurality of
opposing ribs defining a plurality of opposing recesses and formng a
plurality of slots; and a generally planar insert having a top surface,

sai d i nser tMFAHGIE pdigcent slpt fr a digtane of Bd¢ast lfif ofiho deight oftsaiyd insnediately

mar gi n havga?cansgkurality of structures for frictionally engagi ng one of
said pair of opposing sides so that the plrate is supported internedi ate
said pair of opposing sides, the plate further having neans for supporting
a thin wafer above said top surf.ace, said nmeans for supporting a thin

waf er adapted s6. as to al Kowafer coHertdnd iNgitdbr suppBing i 18BN ER thihGvdTer therein,
I nt erposed _between said insert and the thin warer. 6. The wafer carrier

and i nser'tcflﬁ’p@ﬂ'&g:m 5, wherein said insert is fittable within one of said
plurality of slots and each said plurality-of structures includes a

plurality of tabcarsier pistiion B&ving ai ﬁaétahoﬁ,tarﬂb@tbﬁf,aspah%ﬂ% 6&&?%9&,%&%%&9
opposi ng r%():esses. .7._The wafer carrier and‘insert of Ipal o6, erel n each
tab struct®Pw. Brc Raircof epposing; sides havigi a pluodlity off oppesing wibe slefisinpiasplethlity of

agai nst  a sydokia W] | ' si.ng recesses, the direction of
the bias o ealcg??cg%)sggWu@?ﬂﬁ’@pag’gpﬁgtyo%g%’fﬂgt he direction of bias of the
| mredi atel y adj acent. tab ctures. 8. The.wafer carrsier .and insert, of
claim5, wherein said eag%teé%! Bﬁﬂ?ralpf%ﬂ%'fng gﬁ?%gpj?cgssqltﬁg}sGﬁé:g@nsmg a
plurality of radially projectipige Wiltus GairoMEPPRSIE  m@dthsVBShenBr e8P hiviak a
said bifurcate nmenbers is adapted to _engage one of said plurality of ]
opposi ng ribs between the fuliyelityes serctargs forpfrictionalixengaging one of 3aid pair

August, 2005 9., 6 The wafer carry ' ' wher ei.n_sai d,.neans
for supporting a o SopBiifh LREES e Bk H1ie3s stipported infefinédidte
said pair of opposing sides, the plate further having means for

supporting a thin wafer above said top surface, said means for
" . supporting a thin wafer adapted so as to allow a robotic wafer
handling member to be interposed between said insert and the

thin wafer.

6. The wafer carrier and insert of claim 5, wherein said insert is fittable within
one of said plurality of slots and each said plurality of structures includes a plurality of tab

structures, said tab structures being engagable in said opposing recesses.

7. The wafer carrier and insert of claim 6, wherein each tab structure of each of
- said plurality of tab structures is biased against a surface within said pair of opposing
recesses, the direction of the bias of each tab structure being opposite the direction of bias of

the immediately adjacent tab structures.

8. The wafer carrier and insert of claim 5, wherein said each said plurality of
structures includes a plurality of radially projecting bifurcate members, and wherein each of
said bifurcate rqembers is adapted to engage one of said plurality of opposing ribs between

the furcations of each bjfurcate member-



thin wafer above the top surface of said insert conprises a plurality of
upwardly projecting wafer supports extending from saim 10.
The wafer "carrier and insert of claim5, wherein said insert has a bottom:
surface, and wherein said bottomsurface has a plurality of stiffening ribs
formed therein. 11. The wafer carrfer and insert of -claim6, wherein a thin
waf er supported by the insert is supported within a slot of said plurality

of slots i r’g’redi ately ,ﬁ_(‘jéac nt the slot in_which said insert is positioned,
wherein sai’d means f otPSsYpisEEuTIsyand inseh ofiship Sydheseintfaid meanssior sepperiatg a
sai d i nser tihgowRfel I ' fsaidRpesd L &Ctil NGk rts,:
extending from Sd;ﬁg&{egtgest%ﬁ %{ng ‘%‘g‘?@, n e%%?ﬁﬂ%%t% é}lg%% eﬁ%‘ﬁ%?gpaﬁgjeamg
wher ei n eacteferf supports gitendig frymotid topwafaiky proj ecti ng waf er supports
projects into said inmmedi ately adjacent slot for a distance of at |east
hal f of the height of said imediately adjacent slot. 12. A nethod for
supporting 18t | east dibe wafencamidrand inser ofielhinn 5owhérenr said et had obotidne St eps
of . ; providing a er. caryrier having at |east a ,tgop,.a bottom_ a pair of
opposi ng sf%&"%’ g}%@Lgﬁm&a%b mﬁ"{fa’eﬁmlm W%fpﬁ%ﬁ‘i“m} rhsfaameiherei. o
plurality of opposing recesses defining a plurality of slots; formng a
general ly Elanar insert having a top surface and a pair of opposing

mar gi ns, ki d i nser Thpaiafy caiep ambinsert 6f claimm6,omkerein sthirdwpfensgipottyd bf the

slots, eac | vy a plyrali. f structures.for frictiponglly
engagi ng o%gggigs‘@? Q%%dp‘gg?Pﬁgs“?*@?é?@ﬁE{&é‘&PhS‘P s‘@?‘?eq’rﬁ'\?{yrﬂjb%ﬁ?‘ég" ggh’ﬁports
for supporwhith saidtihsent ispbsitionéd, Whetelt 40d meaARIBESuPpRRYT: SHiflwhfeP a6V tRCp
with a port}on f,éhe periphery -of the wafer within a separate one of .gald
plurality B¥iase 8? pud pseré pagpeees @ plyrslityof upwerddy projesting walfensapparys exterding s;
Mhsert fort Snsalibf B whltell el bChar MRREN BaNan el S i presipy .
ha\éi ngI i’;m W@mdlﬂnpmjmﬁdgt\hafansdppmﬁﬁrbjmtdsaﬂﬁlsluidtiigdﬁaiwk]ycﬁd?mﬁt: s]m,foﬁ? disfahcdf
si dewal | s, op .a qQttom .the sidewal|ls having a plurality of recess
pairs def iOﬁﬁ%ag hﬁﬂdtﬂféﬁ‘? E?gl?}fgpﬂleﬂ@fn"?%llfﬂwt #ihprising:. 10 31 August,
2005 a pair of recess engaging portions, each having a plurality of

structures configured to frictionally engage a recess pair of the wafer
carrier, tlBe insert A mmihofoasuppoptitg stuedsnone thin Waferfih uredfet darfér, Bompristhy

ext endi ng tﬁ/evasl‘t'?’eprs JHppor t.s

providing a wafer carrier having at least a top, a bottom, a pair of opposing sides, and
an open front, the pair of opposing sides having a plurality of opposing recesses defining a
plurality of slots; ‘

forming a generally planar insert having a top surface and a pair of opposing margins,
said insert being adapted to fit in one of said plurality of slots, each margin having a plurality
of structures for frictionally engaging one of said opposing recesses, said insert having wafer
supports for supporting a thin wafer with minimal contact above said top surface with a

portion of the periphery of the wafer within a separate one of said plurality of slots;

placing said insert in one of said plurality of slots; and

resting a thin wafer on the wafer supports of said insert.

13. An insert for supporting a thin wafer in a2 wafer carrier, the wafer camer
having an open front with an insertion and withdrawal direction, a pair of sidewalls, a top and

a bottom, the sidewalls having a plurality of recess pairs defining a plurality of slots, the

insert comprising: .- s




to provide contact with the wafer. 14. The insert of c! Ei m 13, giggl n said
~insert has a bottom surface; and wherein said bottom
plurality of stiffening ribs forned therein. 15. -The insert of claim 13,
wherein said plurality of structures conprises a plurality of tab
structures. 16. The insert of claim15, wherein each of said plurality of
tab structures is biased against a surface within said recess pair, the
direction of the bias of fﬁ‘ﬁpojtr%ct? structure  being qpposite the direction
of bias of the inmmediately" adjacent “tegERATteRs edch hayingapduratigeof stmttuedsai m

13, wh [ id pl fij i | L]t f di al |
erein said pl uoafigired of fratiohalyin@s O PoRE ﬁrcﬁ‘ m%&feﬁciﬁng?h%ﬁg?{tﬁ y

proj ecting bifurcat% nenbers, each bifurcate nerber having a

and a bot t om br anch, @48 BRAEPE; Hfeerswith p piuralitylof apwensityexteiding Mafer ERHRRLs

engages one of sai d s BARR& dBfiabt wi er carrier and insert for
supporting at | east oﬁe thin \fﬁ%‘gﬁﬁ%’ﬁe&?@gﬁ conprising: a carrier portion

having at |least a top, a bottom a pair of opposing sides, and an open

front, théd4pair of QREGREAYSS] ving a. nlurality of opposing recesses
defining a _EI urality of sl ot g‘;a&g?i%i’nghcégﬂéﬁlélll agiihotiopssirface,and whesein op

surface, &4 HOﬁt?@éWtfaf@éiangphnlalityeﬂstt@erb@gﬁﬁd forBd thekGh er medi ate said pair
of opposing sides and having a plurality of structures for frictionally
engagi ng one of said plurality of slots so that said insert is supported

by said sides, sai dTidinagst of dkibh l.0g. . | utal i.ty of upwardly directed
waf er supgﬁ_l%ts for supporting aﬂ{’ﬁiﬁ}@\f\g%@a?ﬂgéﬂ% &% PPBPRESS@ sposed
so as to t of tab gpistures. waf er handl i ng nenber to be interposed between

said insert and the thin wafer. 19. The wafer carrier and insert of claim

18, wherein said ins_ert has a bott_om syrface, and wher_ei n said bottom
surface Rs a pl ur Ahetinserfofetaihi8NvAgel] Qﬁhg?ﬁmglutrgﬁ;%'f tib snulctlures is

biased against a surface within said recess pair, the direction of the bias of each tab structure -
being opposiu‘.e the direction of bias of the immediately adjacent tab structures.

17. The insert of claim 13, wherein said plurality of structures comprises a
plurality of radially projecting bifurcate members, each bifurcate member having a top

branch and a bottom branch, and wherein thc,top branch of each bifurcate member engages
one of said recess pair. '

i18.

comprising:

A wafer camier and insert for supporting at least one thin wafer therein

a carrier portion having at least a top, a bottom, a pair of opposing sides, and

an open front, the pair of opposing sides having a plurality of opposing recesses
defining a plurality of slots; and

a generally planar insert having a top surface, said insert being adapted to be
fittable intermediate said pair of opposing sides and having a plurality of structures
for frictionaily engaging one of said plurality of slots so that sajd insert is supported
by said sides, said insert further i‘xaving a plurality of upwardly directed wafer
Supports for supporting a thin wafer, said wafer supports disposed so as to allow a

robotic wafer handling member to be interposed between said insert and the thin
wafer.

19‘ - - -
. The wafer carrier and insert of claim 18, wherein said insert has a bottom

suffaCe, and wherein said bottont surface hds a plurality of stiffening rii;s formed therein.
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