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secure the waffle pack package together.

Consequently, during the assembly of multi-chip semiconductor packages, for
example a multi-chip module (MCM) or a System-in-a-Package (SiP), die from different
waffle packs are typically required as needed for the different chips of the multi-chip
assembly. Although use of the waffle packs avoids handling of individual die throughout
the packaging process, a large number of waffle packs is required to accommodate all of the

die on a semiconductor wafer. Furthermore, for multi-chip semiconductor packages, a
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Another object of the present invention is to provide a waffle pack device of similar
dimensions and/or material as that a semiconductor wafer and thus is compatible with
semiconductor wafer processing equipment.

A further object of the present invention is to provide a method and waffle pack
device for handling die such that the die are restricted to move only a minimal amount in the
waffle pack device during processing without the aid of an adherent.

Another object of the present invention is to provide a waffle pack device whereby
die can be dropped from recesses in a member of the waffle pack device into recesses in an

accompanying lid without contacting the die surface(s).
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accompanying drawings, wherein:

FIG. 1A is a schematic of a one embodiment of the invention showing a waffle pack
device having recesses sized for a specific range of die size;

FIG. 1B is a schematic of a another embodiment of the invention with showing a
walffle pack device having recesses sized for different sizes of die;

FIG. 2A is a schematic top view of another embodiment of the invention showing a
walffle pack device having channels intersecting the recesses for directing effluent from the

waffle pack device;
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lid of the present invention having mating recesses
matingwrecessessthet testrigt diempanement;;

FIG. 7C is a schematic of a lid of the present invention having conduits to facilitate

the processing of small die during wet processing;

FIG. 8 is a flowchart depicting an illustrative assembly method of the present
invention;

FIG. 9 is a flowchart depicting another illustrative assembly method of the present
invention; and

FIG. 10 is a flowchart depicting another illustrative assembly method of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to the drawings, wherein like reference numerals designate like or

corresponding parts throughout the several views, and more particularly to FIG. 1A
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If the member 14 is constructed primarily of a silicon, one method of fabricating the
waffle pack device 10 according to the present invention utilizes photolithography and
etching. The waffle pack device 10 can be for example a silicon-on-insulator (SOI) type
structure.. An example of a SO] structure suitable for the present invention includes a first
silicon member, a silicon oxide layer, and a second silicon member stack. The first silicon
member thickness is thick enough for mechanical handling stability. The silicon oxide layer
thickness provides etch selectivity. The second silicon member thickness provides the

desired recess depth.
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channels can be disposed radially or a combination of radial and linear components, as
shown in FIG. 2B.

FIG. 3A is a schematic cross sectional view of the embodiment in FIG. 2A showing
a section of a waffle pack device of the present invention about a region of the recesses. As
shown in FIG. 3A, the recesses 12 may be further constructed so that die 18 do not lie flat in
a bottom 20 of the recesses 12, but rather are tilted with a normal axis that has a radial

component toward a center-of-mass normal axis of the member 14. As such, the gjection of
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channels 16 are formed in the member 14 to a depth lower than the bottom 20 of the

recesses 12, as shown in FIG. 5B. As such, liquid can drain from around. the die when the
die-are subjected to wet -processing while in the waffle pack device.

FIG. 6A is a schematic perspective view of the embodiment depicted in FIG. 4 about
aregion of the recesses. Liquid contained in the recesses 12 under the die 18 can flow into
the channels 16 and be expelled from the recess during spinning. Further. while Figures 4

and 6A depict a configuration in which only one channel 16 is adjacent to a recess 12, in a
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’e-are subjected to wet -processi
Struwdnid efiled Febraanyelfo] Le0() dlokentier taent§-oLBrhiciA aresmaorporated herein by
schematic perspective view of the embodi nent depicted
refetefce| G 4 about a region of the recesses. Liquid
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into annel s and be expelled fromthe recess
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e
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i nvention, the wa pack e present
shapierio eHow dire diatto ﬁwpefrqubhecmamhm ¢ in® the mpbipe spaceses 26 aghen the

e, recess i.n _FLG, .6 Fur.t her
warfe iR R 10 s B P wieloauny g etolgd Bienf g gurtuce of
the diat1 8 fidhn SdrELtiAg Fhe btonsl bLthe RREDERSCESIHR 26D a8 ﬂeSlude any
conparable to a wdth Wof the channels 16, on

possihitity of dhelidh 24 geratching the surface of the die 18. For example, the mating
recesses 26 recesses 26 can have a rounded inside corner 28 of a high enough radius of
curvature such that when the die 18 is inserted into the recess 26, an edge of the die 18 rests
against the curvature, keeping the surface of the die 18 from touching the bottom of the
mating recess 26.

In this configuration, a die 18 being carried in the waffle pack device 10 and having

undergone wet chemical or dry chemical processing to prepare the top surface of the die



the remaining wall R remains by which the die 18 can
be retained in the channels 16. For die that are |ess
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designed to mate with the menber 14 is shown. The |id
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is c}bbﬁl lavgef dnbeglip aclogevét @eockss instefibl iy thfdughl thelh@d and small
preferably_designed to prevent the _surfa

t he di
cnolh i R SOET P FE-BB BT RE Akt 1 biekes is
preférglr)lgf ?]éélq% %gfuggﬁ% a'T}i? hQ%%?ﬂg%h 'sﬁéi)qurr fhg Egﬂ}m Lﬁt 3224al}10ws wet
proclﬁm;tmﬁlgnalrte cthﬁ\smsou%ﬁ thecaslas$02d ypaallcansopanimgsimted the conduit

32 v B DB e O AL e LR BORAUH coR e EpELsvch tha

a difeter?l tﬁéiﬁﬁ oPnd RBathk §wi§ ﬁ‘bﬁﬁﬁl@ rec@&alhd]&hgttﬁhedle is greater than a

curvature, keeping the surface of the die 18 from
dlamewdn ﬂrag)dtﬂmm bitthe oondviit drhagfernativély gher @odsis casbe faperetiias shown in
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the Eﬁﬂi g‘%‘{ﬂ g@@@ﬁ‘ﬂ“ﬁ%ﬁzg under gone wet chenical or
dr Wh@ Q@dfﬂ@ phekiieR R T HIRGpre@nPIRBAti¢h ddhebetiRpd HithfaateieBf of types

the die
of die, including dle of different technologies, i.e. silicon, III-V materials, II-VI materials,

etc. Applications of the present invention include but are not limited to vertical integration
of processed integrated circuits for 3-D SOC, micro-pad packaging, low-cost and high-
performance replacement of flip chip bonding, wafer scale packaging, thermal management
and unique device structures such as metal base devices.

FIG. 8 is a flowchart depicting an illustrative assembly method of the present

invention using the waffle pack device of the present invention to provide die for a



WO 2005/ 091868 PCT/ US2005/ 005641 (i.e. the upper
surface of the die as shown in FIGS. 3 and 5) can be

wo biospesedy placing the |id 24 onto the nmenbePCLASBEN005641
flipping the entirety of the waffle pack device 10
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subjdxt tacithengyet pkdryprpesspingr Upai being subljeeted iz wetpragess, such as for

li.qui d dyring, spinning. The |j
cxn e EhE A SR P R8Ty ot PEE 94 05 e cxpeed
fronf¥he NOWProtdtins tBY RLT o Sack [dBGick toldiddenks o ParBf 1efuadl Kfter the wet
designeéd with the conduit 32 above each mating recess . |
procg®, thEike incthasiffle perkalsivige sambe beptedhocyppratgrany ligyiremaining
for t _processing. The injecting or punping action
fmmf@leiv‘f\l\fﬁaﬁdgﬁssby spinning of the waffle pack device 10

t hahe kRf 8OEINHIIEInR RS G1EaRY iflerthitectiiphielistoabtn dn antegrated
wet process material through the conduit 32. The size .
f%gpatlon.
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pr ecess. .
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.25 to 1.0 mm The hole, siz n a or e..
semiceRNGEQr pggkaegqa@@%pm.t In tg}sdg. gﬁiﬁc\atsgq)\iwggy ts‘rgpﬁt()gv\;he are removed
r It 30 j ' 3

o Ry O o o gt
semRoAductdrwifaeproctdsmec dndigp ©0482lie finmb ehe wpftemhck dehice(share

a_dianmeter at the top of the. candujit away .frqm.the
blach B & SCTHRB MO HE KR P oBRUE LI [ hcad oy dmipyorgponents
requglgﬁ f%‘e)ah:iﬁ ted BEUROTH Wieh 906, thé HRIPladel \valthe sdigiceRidtirpackage

apered as shown In the center conduit 32
are alegtricallydniencoRnGted ©. foTih dhenmtdgratedeit®ildevi ce of the

present inventjon can.be used with.a i.et V- S
bt T8 P8° asote] A dhrarear s oenfio peibb i o ot g e i Suro
respeétlveGO¢bssdslih thé WRERIP8L 8evidd(s)WteBdHE Bédh cut Bbfh different die-
I f the present invention_ include but are

inclieg béemicondictas wafPe] BT lorites i fisrfhe BT (POEGR BER device(s) can
be s‘llﬁf%e[gé g{tﬁ% ﬁ)gét {%(f 5&'};}‘ Srofcgsfsin%f %p%%eiﬂg sibfdchd %o RIRK BRYB&: such as
for example a wet chemical process or a washing, effluent from the wet process can be
expelled from the die by rotating the waffle pack device(s) to dispense of any liquid. After
the wet process, the die in the waffle pack device(s) can be heated to evaporate any liquid
remaining from the wet process. Step 906, like step 806, follows practices and procedures

known in the art for integrated circuit fabrication.
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performance replacenent of flip chip bonding, wafer

scal e packagi ng, thermal managenent and uni que device
waregorsses such as nmetal base devices. FI G 8PCEHUS2005/005641

flowchart depicting an illustrative assenbly nethod of
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process or a was effluent fromthe wet process

proogssrmtﬁewasbm etfipent fr@m the @/eapr@cw crpbaexneled foryiierieby rotating
the %1"1%18 @15;:1 I ]{):zﬁ:g v1ce%) 8{%%8159 ff ?159’11 LIIIHUIA er fNetv%t ‘fgl’gesé""?ﬂe die in the

0 &5 ack device c

singteRh e pta@k xAROER 1 Iaaredltb guapdrdte iy Hduid rerﬁdilﬁn‘ngtﬂ’t&n\ﬂﬁiwet
process. The step 806 involving electrical

proaeps: e¥te hoKs fike gtepﬁ 80Giand 909, fqﬂqwsaﬂaqtmwrda&reaed%%lﬁwwn in the
ol | o procedures known in the art for
Mtékgné%ﬁ?géﬁé%é%ﬁﬁfﬁggbr|catlon FIG 9 is a flowhart
d e Nghdrogs @odifieatiors| dnd sariationg ef gregeedeht/invedtivodare podsitde in light
resent invention using the ffle pack. devjce of e
of 5y ounicarygn I 61 R By PR o Re Qv BB Tanet B
hiord b prafBlddQtherSsc TRV PYCifibAR described
app%@%&@%lﬁgézlﬁiﬁgé%%e a§/P rr% at eaest gne vvafs? %1 pac[:%y eRerbe
hereiklevi ce, each waffl e pack deV|ce bei ng conpatible with
sem conduct or wafer processing. In step 904,.die from
the waffl e pack device(s) are placed on a
sem conduct or package to assenble, fromthe pl aced
di e, device conponents required for an integrated
circuit. In step 906, the die placed on the
sem conduct or package are electrically interconnected
to formthe integrated circuit.
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In one aspect of the present invention, prior to step
902, the die are placed into respective recesses in
wo b@swefshbs e pack device(s) after having been cRCT/UBIINF/005641
di fferent die- including sem conductor wafers. Prior
CL Step 904, the die in the waffl e pack device(s) can
€ 'subject to either wet or dry processing. Upon being
subjected to a wet process, such as for exanple a wet
cheni cal_ process, or a washing, effluent fromthe wet
prodewatficppck devigs,rompaging: & ST HIcldRe:r ot ati ng t he
i : i spense of any liquid. After
t é£§§?ag§§%%§§3?§lgbg%gx?h the waffl e pack device(s)
c anid heerhisatconhptising \napateridl @nd ay lehstpne df a sizeand shegef copapatible
.. the wet process. Step 906, |like step 806, follows
with sgpaeqndpelor Water Brase es known in the art for
integrated circuit fabrication. 10 WO 2005/ 091868
PCT/ US2005/ 005641 FIG 10 is a flowchart depicting
aBotTherdeivick 0f Claimi b evhesaie tsl matmsalng doropatibhewph et mater
i nvention using the waffle pack device of the present
procesfi%ention to provide die for a seniconductor package
assenbly. In this nethod, as shown by step 1002, die
are renoved froma single waffle pack device. In step
160X hediewice b laimel , waierdle thegetesersare sizedsansl haped terhold
. Wor kpi ece to assenble, fromthe placed die, all die
SmnmS%@ﬁ% ent's required for a circuit or an integrated
circuit. More than one type or size of die may be
present in the waffle pack and placed on the

h
wdr Kiieslerice ph Clatmp! , Ylgeein p pamipRoisaidisgesses is pefficient to
' I 0 . 2t r t.nt er connect ed
sccon A Y e P B ke e
1004, the die can be placed on a sem conductor wafer
i ncl udi ng, devices or integrated circuits. Further, as
i R Thedlexiss pé Cdmets Whsrevd sid npmbgh isggraiqr dban b2, t he
die are placed into respective recesses in the waffle
pack device(s) after having been cut froma
s énmThenkduict of Clemet, wirereim fad aumPert gt leastone phol@fat]. t he
die in the waffl e pack device(s) can be subject to
either wet or dry processing. Upon being subjected to
a7t eRIcO18 DF C1aMCH) vRrdi fheS¥dtdsthade YRdraCdiBi-hsiBhs from 0.05 to
process or a washing, effluent fromthe wet process
0.2 mualargse themgatetad dinfenstons b€ digifeorhy semicanilengor wifer.si ngl e
waf fl e pack device to dispense of any liquid. After
the wet process, the die in the single waffle pack
dgviTgR dedide RE ARl € Hctris HRNOERER HARY aldesitivg tb €M Mdlimeter
fromthe wet process. Step 1006, |ike steps 806 and
smallgos gréaser thawa frickaescelgliafampr SsEeRndustok Hef. i n t he
art for integrated circuit fabrication. Numerous
nodi fications and variations of the present invention
ane etk of Ohil IJMherdih tHehecabavee tadipi¢igs tild die irsthe

therefore to be understood that within the scope of
recessep about an axis normal to a face surface of the member.

10. The device of Claim 9, wherein the recesses are configured to tilt the die toward a

center-of~mass of the member.
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appended cl ai s, the invention may be practiced

ot herwi se than as specifically described herein. 11
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pack device, conprising: a nenber including, recesses

i n, a.surface sai e
ot oS Ao e 10, YRR B iiESL A HEAS e EREs Hab rii
comp&{%ﬁp@it thbki&, divedidll HIAEONABTRhOEerit@ifimads BEES gediﬁetna center of
he device’ of Claim1l, wherein the nmateria
smdnnmﬁpatlble with wet wafer processing. 3. The devi ce
oA e L DB RE, hA ARE 1AR ot
erpeﬂhﬁ@ﬂﬁl t0 aéhr{élffé}ﬁra cehtes af e dRclODBE Bf tiR cRtifef bEmas aridcthe geometric
accommodate at |least a mpjority of die froma
centefseni conduct or wafer. 5. The device of Claim4, wherein
S i 53R rfnitfde ¢ Uh R0 cohfinht of
7 Sl TR SR ed A3 nbfdnithde RS e SRR ol o
the tiliThe devi ce of Cla|n11, wherein the recesses have
| ateral dinensions from0.05 to 0.2 nmmlarger than
| ateral di nensions of die froma sem conductor wafer.
812 ThHe g@\”ib&%f gfalr? 1a’wlﬁb1%m WiefeBldled ﬁ% céﬁﬁﬁﬁé&ﬁ) ey QicAdisposed
déept [imeter smaller or greater
in the trév@sses, Satd ik hessradial dompbnmndme@@iﬂowrwm ofrthea¢rder, ofgnass and
The, device.of ,Claim 1, wherein the recesses are

agﬂﬂ@@ﬁpp@ﬁ%%af%%ﬂ{qqqpea|e in the recesses about an axis
£1H@1|1t ﬁa‘i’/n% 4 BREertdl E@Rsoneht difjfdsBRHLHland 8F saldIgic@aY df8cted
Caim9,” wherein the recesses are configured to
perpemdlblﬂalt foe liticefromwenetiten of the dicsto-anp ofthescenter pg@aﬁ%arﬁﬁieth@ geometric
12 WO 2005/ 091868 PCT/ US2005/ 005641 11. The devi ce of
centeley 5i m 10, wherein a tilt of said die in the recesses
hasd fadiddodponeitRneidretr fitagnithde theh tiectrgbntialedntponent of
one of the center of mass and a geonetric center of
thetilsai d menber, said tilt having a tangential conponent
di sposed in a plane of said die and directed

13. The device of Claim 10, wherein with said recess are configured to tilt each of a
first plurality of said die disposed in a first section of said member with a first tilt, and tilt
each of a second plurality of said die in a second section of said member with a second tilt

different than said first tilt.

14. The device Claim 10, wherein said first and second sections are quadrants.

15. The device of Claim 1, wherein the recesses comprise:

side walls;

a bottom surface connecting to said side walls; and

a ledge on a side of the bottom surface opposite a center of mass or center of the

member.

16. The device of Claim 1, further comprising:

channels formed in said member.
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perpendicular to a line froma center of the die to

one of the center of mass and the geonetric center,
wa@a00d/0pmes al conponent being greater in magni t BABEUSIA5005641

the tangential conponent of the tilt. 12. The device

cit7 e fpheePLGhBhd o Pheelds RRERel koG ooy ionga

memtfeacuna th& eHanaEle Bite digosed £didlwardds areemﬁlathlsapee mbeibepf
mass and a geonetric center of said nmenber. said tilt

having a tangenti al conponent disposed in a plane of

said tied slgl
cant At BpAPRaf Gl 8 BRIEP Pk iidhs w fulak SR
memi@E g tid chanaeln dBposedantchoaddiaatoss drepimelat-shapied gnemisat er
in magni tude than the tangential conponent of the
tilt. 13. The device of Caim 10, wherein with said
rege d
piier ane Abfiaf BRCIoHS, whitell b RAERIS Ao Bopdsel Mfacent 9 aside wal
of thesatadsasenber with a first tilt, and tilt each of a
second plurality of said die in a second section of
said nmenmber with a second tilt different than said
fibpstrpkidbdice dfClaie 69Q¥ERE &1@istivd of 1A BR:RinBlsTBhAkCt to each of
first and second sections are quadrants. 15. The
the redesgésce of Claim 1, wherein the recesses conprise: side
wal | s; a bottom surface connecting to said side walls;
and a |l edge on a side of the bottom surface opposite a
cent ghe ﬁEVlG@ﬁﬁCEt‘im%n%éreﬁf tht R€leadt®WB @hannkf ard BRposed on
device of aim1, further conprising: channels
OpPOSIit@rStrdefﬂlesrmedSQSerrber 13 WD 2005/ 091868
PCT/ US2005/ 005641 17. The device of Claim 16, wherein
t he nmenber conprises a circul ar-shaped nenber, and the
¢ hanmak dlevice o ACERASIE] whagiredht yhageBdgive Bdepth equal to or greater
circul ar-shaped nenber. 18. The device of Caiml6,
than agdeptleeiihe Feeepsshber conprises a circul ar - shaped
menber, and the channel s di sposed on chords across the
circul ar-shaped menber. 19. The device of C aim 16,
wiear dihe detiee ohahiel 1S fiatler domprisingt alid] woewver satd mesibde
wal |

24, The device of Claim 23, wherein the lid has a plurality of mating recesses.

25. The device of Claim 24, wherein the mating recesses of the lid correspond in

position to the recesses in the member.

26. The device of Claim 24, wherein at least one of the plurality of mating recesses
comprises:
side walls; and

a bottom surface having a curved portion connecting to one of said side walls.
27. The device of Claim 24, wherein said mating recesses are configured to hold a die

in a position to avoid contact between a planar surface of the die and a bottom surface of said

mating recesses.
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of the recesses. 20. The device of Claim 16, wherein
at least two of the channels connect to each of the

WO ewsnssss 21. The device of C aim 20, wherei nPPCHESHNS/005641
| east two channels are disposed on opposite sides of

gﬂ% ﬁ%$§§ses %fﬁﬂ%%%3| 8Fn@W§5Fng¥hﬁ&%mmxné%oﬂm

¢ ptd.of the recesses. 23. The device of Caiml1,
Inalng%%rther conprising: alid to cover said nenber. 24.
The device of aim23, wherein the lid has a

[ . of t 2 i o -
DA B MRS e ThR Sl SRl
membbf) Pposition to the recesses in the nmenber. 26. The

device of Claim24, wherein at | east one of the
plurality of mating recesses conprises: side walls;

ggkﬂ n@&‘? ﬁ? tx;lcetnafs(l,‘ﬁlfn?? ewﬂ&&('lj‘lncﬂe gleﬁ%r %’ F(Qn ¢k bR Qluminum disk.

0 onée of sal 7. The devi ce

of Cla|n124 wherein said mati ng recesses are

configured to hold a die 'hn a position to z;}.voi %

cdht Foe dpeespidraim by wherpindhe meaibep porpprasegAsiion disk-

bottom surface of said mating recesses. 14 WO

2005/ 091868 PCT/ US2005/ 005641 28. The device of Claim

24). Thedeiice 6f@ain d, wherpini themeabeopauprises esisoniongnswator

the mating recesses. 29. The device of Caiml,
structyiBer ei n sai d nember conprises a circul ar - shaped

menber. 30. The device of Caim1, wherein the nenber

conprises an alum numdisk. 31. The device of Caim

133 \Mﬂhas dévice GEClabnB2s whaainrthe sificen-en-finsgbtordirgrturgggomprises:

% eVICG of Claiml1, wherein the nmenber conprises a
T SHICBR MM at or  structure. 33. The device of

Ch 1iTbs gx1d‘é@§}feﬁ icdnltRt $ithi tBOArsd Bilichs lediber; af r uct ur e
conpri ses: first silicon nmenber; a silicon oxide

| agegonil mlmonmmbemn vontans withrthe sidicon e iayepand inglyding said

YeCesses.

34. The device of Claim 33, wherein said first silicon member comprises a silicon
layer of a thickness of 0.5-1.0 mm, said silicon oxide layer has a thickness of 1-10 pm, and

said second silicon member comprises a silicon wafer of a thickness of 50 -500 pm.

35. The device of Claim 29, wherein said circular-shaped member comprises: a

member having a diameter of 100 mm.

36. The device of Claim 29, wherein said circular-shaped member comprises: a

member having a diameter of 200 mm.

37. The device of Claim 1, wherein said member comprises at least one of a

semiconductor, silicon oxide, silicon nitride, Al, Cu, W, and silicide.

38. A waffle pack device, comprising:
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a second silicon nmenber in contact with the silicon

oxi de layer and including said recesses. 34. The
waolewsoe1sed Cl aim 33, wherein said first silicoPCTHERDO5/005641

conprises a silicon layer of a thickness of 0.5-1.0

g el ER o 1 R e BB e A O g e

Surfac%ffgﬁld(ﬁﬁerﬁbdrhl ckness of 50 -500 m 35. The devi ce of
Cl aim 29, wherein said circul ar-shaped nenber
conprises: a nenber having a dianmeter of 100 mm 36.
198, 9Y aeacgaf@la%@s%&er HSERIHe B i Lt iR d afer of 100
avi ng a di ane
nnn.nnl 37 The deV|ce of Cla|n11 mhereln sai d menber
conprises at | east one of a sem conductor, silicon
oxide, silicon nitride, Al, Cu, W and silicide. 38. A

f . {.C C
8o BBl JE 35 BNk M B0 A8 umcter of 200
mm. of an alum numand a silicon; and recesses in a
surface of said nenber. 39. The devi ce of
Cl ai m 38, wherei n-said nenber--is-circular with a
di '4‘? mehe ﬁeﬁEe 30811133, Hllereit Qi RYMBE: Ricirthial WitB& diameter of 300
wherein said menber is circular with a di aneter of 200
mm. mm 41. The device of Claim 38, wherein said nenber is
circular with a dianeter of 300 mm 42. The devi ce of
Cl aim 38, wherein a nunber of said recesses is
subf itk @BYict Bf CBESIRIRUBleth AhuhBa Y saidFedcRéds iy suFficidhteto
froma sem conductor wafer. 43. The device of Claim
accomtRodahatrledsh agadjerity ntidia from agemagoaduetpaya®o. 44. The
device of Claim42, wherein said nunber is at | east
one thousand. 45. The device of C aim 38, wherein
saBd TaeAbGite 60TRMmSRs whereid dabDmunibdras greatee thadisSog at
| east one of silicon oxide, silicon nitride, A, Cu,
W and silicide. 46. A waffle pack device, conprising:
a,q1 ffY g@\rzlcg Bf‘eﬁasrn@npzﬁéreﬁﬂa@mﬁﬂl%}gé k&t Whe thousand.

seni conduct or processi ng;

45. The device of Claim 38, wherein said member comprises a silicon wafer

including at least one of silicon oxide, silicon nitride, Al, Cu, W, and silicide.

46. A waffle pack device, comprising:

a circular-shaped member being compatible with semiconductor wafer processing;

and

recesses in a surface of said member.

47. The device of Claim 46, wherein said circular-shaped member has a diameter of

100 mm.

48. The device of Claim 46, wherein said circular-shaped member has a diameter of

200 mm.
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recesses in a surface of said nmenber. 47. The device
of Claim46, wherein said circul ar-shaped nenber has a
walcasmrsss of 100 mm 48. The devi ce of O ai m BGI/US2005/005641
wherein said circular-shaped nenber has a di aneter of
200 nm 16 WD 2005/ 091868 PCT/ US2005/ 005641 43. Tge ter of
oSy i Bhe demiceiofiGlaimp 40, wrheren seid siraulas-shagpd peatbsp Bgp a diameter o
300 nenber has a dianeter of 300 mm 50. The device of
™& ai m 46, wherein a number of said recesses is
sufficient to accomodate at |least a mpjority of die
froma sem caonduct or fer. 51. The device of I
) Tk aRas 4 B tRereid e gRBRPLR PG cages s s gt o
evi fb‘n?@ i icOhdierefaférs at | east
mmom%ﬁgaﬁﬁgg%gﬁgib 5 .oggegﬁﬁ%gsﬁgkk devi ce, conprising: a
menber including, recesses in a surface of said

nmenber, .said cesses configured.,.to. ti ' om a
s%hiF@%@ﬂ@Fﬁ#ﬂa%W%?&dﬁgﬁ?ngﬁﬁéyﬁgeﬁgﬁﬁ%%mqulg@face
surface of the menber. 54. The device of C aim53,
wherein the recesses are configured to tilt die plgced
i 2. Thedevieeafddein 6 awhicreinsaid mambst s deasiypnerthgusand.
menber. 55. The device of Caimb53, wherein said
recesses are configured to tilt a die disposed in the

r§§.egg,@§ﬂe§gé1gdédi¢g, ch@priging:adi al conponent directed
toward one of the center of nmass and a geonetric
centesrbepinchulineg. nenber, said tilt having a tangenti al

g%?=§§§ﬂ%h5%§£?§§%ﬂ?9“§h Lane of said die and directed

I'me froma center of the die to
0848d edcetde codihesd nftilhdsSroanal s¢rhicogdtetwafer aboghareaxis normal
said radi al conponent being greater in magnitude than
to a fach surfaps@é Hg WPMBBponent of the tilt. 56. The device
of Claim53, wherein a nunber of said recesses is
sufficient to accommopdate at least a majority of die )
f 5ONTae devitcondlaih 63, whérein th recTises als\confgwed & it dicggaced in

wherein said nunber is reateg t han 50.
the recesses toward a center-of-mass of the member.

55. The device of Claim 53, wherein said recesses are configured to tilt a die

disposed in the recesses, said tilt has a radial component directed toward one of the center of

mass and a geometric center of said member,
said tilt having a tangential component disposed in a plane of said die and directed

perpendicular to a line from a center of the die to one of the center of mass and the geometric

center,

said radial component being greater in magnitude than the tangential component of

the tilt.

56. The device of Claim 53, wherein a number of said recesses is sufficient to

accommodate at least a majority of die from a semiconductor wafer
57. The device of Claim 56, wherein said number is greater than 50.

58. The device of Claim 56, wherein said number is at least one thousand.
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58. The device of O aimb56, wherein said nunber is at
| east one thousand. 17 WO 2005/091868
wWEON5I08Re05/ 005641 59. An apparatus for hol di POT/US2005/005641
sem conductor die, conprising: a carrier having
recesses to accommodate said die; and neans for
securing said die during rotation of said carrier such
t hat Sedghafings RF fold urd \f rotation.
60. The Ig)ppar at usoo?{gcﬁegﬁﬁ%%gg,&%ﬁe?%@gmz%% means for
secarnardpaviogpedeses to agansnodatrsafd ditj gl sai d die in
sai d recesses. 61, .The .apparatus. of. Cl aim60, wherejn
© R S G e 1| R Uit RHRY PO B el {rbsadite are not
expelle@ Wi 3218 90laBbn Of - mass of the carrier. 62. The device
of Clarm59, wherein said recesses are configured to
tilt a die disposed in the recesses, said tilt has a

radi conmponen i.rected toward one of the center, of

80, T ORGSR i et el Ry B ring Gpaopsqs; means
for tiliAy k@ dee haRdavédsads. conponent di sposed in a plane of

sald die and directed perpendicular to a line froma

center of the die to one of the center of mass and the

SH0T PR 0 B BB 158581 B e

die totvhtd a céiber-ofhfasapdlieatanserof C ai m 59, wherein said
carrier is configured to be conpatible wth a
sem conduct or waf er processing tool, and neans for

Ses U : ' e ' e jn.said

SEOUTLDUEEITECHSH . SRLEh 4R SFRUEAEL by PRy

dispo§dri1:1 d@rrdcnstsf% lsqid didtdﬁs z@iidlaompoﬁdat dhestedioedad g;ﬁé G]t: the center of
evi ce asse thod, conprising: renoving die from

mass apd %g‘??ﬁqleén%‘?ﬁt%/reor}%é’@@ﬁ@bﬁrce; pl acing die fromsaid

S : . . . DA .

B R P L i B K8 Brcctea

perpendieplantod lingrframe cefitenotthe did to oandf tr cehier efimatethd the geometric
¢ circuit; and electrically interconnecting the placed

ceMleyi e in the seni conduct or package to formthe one of a

Chdig widialadthpdertMeB Y BbR6 if GHithde thén the tangential component of
the tilt.

63. The apparatus of Claim 59, wherein said carrier is configured to be compatible
with a semiconductor wafer processing tool, and
means for securing comprises a cover to secure said die in said carrier during said

rotation of the carrier by said semiconductor processing tool.

64. A semiconductor device assembly method, comprising: removing die from a
single waffle pack device;

placing die from said single waffle pack device on a semiconductor package to
assemble from the placed die all die components required for one of a circuit and an
integrated circuit; and

electrically interconnecting the placed die in the semiconductor package to form the

one of a circuit and an integrated circuit.
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WD 2005/ 091868 PCT/ US2005/ 005641 65. The net hod of

Claim 64, wherein prior to the placing the nethod
wa@eonmpndmes: processing the die in the waffl e parks2005/005641

device with a wet-process. 66. The nmethod of C ai m 65,

| R ey P B ERIR o P e (Re aliptasthe e thoshgomsprises:
el hQekifg tifel Bé M Be waphep Kkl iae vﬁﬁ%@éﬁ%ﬁ?estsh e die

conprises: heating the die to evaporat I qui d
remaining fromsaid wet process. 68. The nethod of

Clai m 64 in. prior,to. t | aci ng, t t hod
oS atetRER A ss oo Rr i e e
dexp&BngMifliddydoiating @eessile $ack devigir conduct or device

assenbly nethod, conprising: renoving die from at
| east one waffl e pack device, said at |east one waffle

Kk ' j bl i th d
e e L e R e S

paekirdait di torvap@aEilgoiideehbiindREHMAAR W& prassebl e,
fromthe placed die, device conponents required for

one of a circuit and an integrated circuit; and

el-eCt | i # i-ng I ieinthe .
Cb8e LSRN S 0GR B0 O BEE eyl oo
apebcassingnthe gicaimettle viafftapack dédice Fih adypestesd. C ai m 69,
wherein prior to the placing the nethod conpri ses:
processing the die in the at |east one waffle pack

dey| %%eﬁ&i&lhd%cﬁﬁ?Heﬁﬁ@&%&ﬁblyéﬁeth&ﬂ%oﬂﬁh@fﬁg: of daim 70,

wherein the processing the“die conprrses.” expelling

| repeevdngdierforma i legsttone watfld paktdevive, saaf dilleaspamkwaffle pack
devi leevi Ce. it Thet met hod .of O ai m.70, wherein the
SVICG B SUPRYDNY ¥R SHpIGCRdNCtonIgeSHESt he die to

e Y RBRIE 3% & frbintHai Hlat! 8/8RbHY h i

T TG Ao Eck B811E- UL sBRBERRtar dckage to
assemblge frpax the #lasedrgicl dedee copmpnents irgyireti dordine difia cirerit and an

. 1e_waffle pack device with a dry process. 74. A
mtegr%tg?né%%ﬁgﬁg%r devi ce assenbly nethod, conprising: 19

V@e2Bi05i PRGOS RETH ¢ tBE YR BREA the JeBTEIHINBL hEKBEON Brm the
single waffl e pack device; placing die fromsaid

one ofsf GifguEt apdpp|iiogmiad aslitce on a wor kpi ece to assenbl e
fromthe placed die all die conmponents required for
one of a circuit and an integrated circuit; and

70. The method of Claim 69, wherein prior to the placing the method comprises:

processing the die in the at least one waffle pack device with a wet process.

71. The method of Claim 70, wherein the processing the die comprises:

expelling liquid by rotating the at least one waffle pack device.

72. The method of Claim 70, wherein the processing die comprises: heating the die to

evaporate liquid remaining from said wet process.

73. The method of Claim 69, wherein prior to the placing the method comprises:

processing the die in the at least one waffle pack device with a dry process.

74. A semiconductor device assembly method, comprising:
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el ectrically interconnecting the placed die in the
sem conduct or package to formthe one of a circuit
wan@samsst egrated circuit. 75. The nmet hod of BEIRUA2062005641
wherei n the placing conprises placing die on a
sem conduct.or wafe @ dma\t hod of C aim 75,
WHFERYRE lﬁgoﬂ?ﬁéﬁnﬁ&‘ﬁ? CHRCOGET conduct or  waf er

p ﬁeﬁg dgd ﬁoﬁ%a{@sﬁf(ﬁmﬁaﬁ[@&k@éﬂc%ﬁ QR dHRYiEtotRYdnEIS from the
t herein The nethod of Caim75, wherein

placedt die afiidixcéamgpaticnts gequired doi ansref aciishit wad en integraied sirgwifs and

F AR erarmesng B Bapdf s e SR Do it form the

one ofpiél%ltta%dtahﬁnt%@@ddl’lﬁrchiﬁe met hod conprises: processing
die in the single waffle pack device with a wet

process 79. The nethod of Caim 78, wherein the

a0 ot el P R PR el Bathatic s

semicOfdueladiwafd8, wherein the processing die conprises:
heating the die to evaporate |iquid remaining from
said wet process. 81. The nmethod of Claim 72, wherein

?ZQ.OZhé Delilte B AG9s Wk éf]FEﬂ’écptq 'o%easseml%rﬂ%@t%f’ Watr

|nteS|ngevva ackdewcevvlt a dry
placestio 68 s® senBidondiiveor nertaliréhavingalemicns 2med trepeinsi ng at
| east one of renoving at |east two different types of
die fromsaid single waffl e pack; and renoving at

! Q?SFIeI& igg:(t:}fgdeof‘lflaﬁi 75 ariedin $hAfadih® el Hsetlibed@ctor wafer
places die on a semiconductor wafer having integrated circuits formed therein.

78. The method of Claim 72, wherein prior to the placing the method comprises:

processing the die in the single waffle pack device with a wet process.

79. The method of Claim 78, wherein the processing the die comprises

expelling liquid by rotating the single waffle pack device.

80. The method of Claim 78, wherein the processing die comprises: heating the die to

evaporate liquid remaining from said wet process.

81. The method of Claim 72, wherein prior to the placing the method comprises:

processing the die in the single waffle pack device with a dry process.
82. The method of claim 72, comprising at least one of

removing at least two different types of die from said single waffle pack; and

removing at least two die of different size from said single waffle pack.
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