THROUGH-HOLE VIA ON SAW STREETS Field of the Invention The
present invention relates in general to semiconductor devices and, more
particularly, to a through-hole via stackable semiconductor device.
Background of the Invention In a growing trend, semiconductor
manufacturers have increasirlw%l}\{. adopted three-dimensional (3D)

e

interconnects and %?H&ﬁ@ nActot eV EREET free-dimensional

interconnects give advantages such as size reduction, reduced interconnect

length and integration of dexicgs g\ﬁtk}tﬂgelﬁmefﬂgggqpality within a

respective package. One of the various ways of implementing 3D
interconnects involves using so-called "through-hole via" technology. The

locatien pta shrough-hele viecean-be docated githemwithin ac sepveonebietd ct or
g chi%, or "die," or outside the diﬁ (3[ along a so-called "saw street” guide).
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senviadocated withirea semiconductor chip restricts the freedom of having
additional circuitry within the chip. As can be appreciated, a respective
location of a through-hole via forecloses the placement of circuitry at that
location. As a result, Bedkgetomradityodf thizechljmeerk tlevefore, a device
making use of the chip, is limited. A via located outside the semiconductor
chip (i.e., along the saw street guide) necessitates a wider saw street to
ac

modaf'theLreatidifof & BHoGERHTE. As BFastie f yictds (i'e? Véhips
i ncpeawater) aresedueed. Supyparyiafdhe IBveNNION3D) interconnects and

packaging for semiconductor devices. Three-dimensional
interconnects give advantages such as size reduction, reduced
interconnect length and integration of devices with different
functionality within a respective package.

One of the wvarious ways of implementing 3D interconnects
involves using so-called "through-hole via" technology. The
location of a through-hole via can be located either within a
semiconductor chip, or "die," or outside the die (i.e., along a
so—called "saw street" guide).

However, current through-hole via technology poses several
limitations. A via located within a semiconductor chip
restricts the freedom of having additional circuitry within the
chip. As can be appreciated, a respective location of a
through-hole via forecloses the placement of circuitry at that
location. As a result, the functionality of the chip, and
therefore, a device making use of the chip, is limited.

A via located outside the semiconductor chip (i.e., along
the saw street guide) necessitates a wider saw street to

accommodate the creation of a through-hole. As a result,



In light of the foregoing, the aim of the present invention is to provide a
through-hole via stackable semiconductor device without having any of the
accompanying limitations previously described. Accordingly, in one
embodiment, the present invention is a semiconductor device, comprising a
. first die having top, bottom, and peripheral surfaces, a bond pad formed over

yietdSoplsGifacesahotghitc Materal carrected i fifé-first die and disposed
around the peripheral surface, a via hole formed in the organic material, a
metal trace connecting the via hole to the bond pad, and a conductive

material deposited in the VIEdle Ah dridtherSiBSdiffent, the present

invention is a method of manufacturing a semiconductor device, comprising

proyiging gnwafer dgsignated with g saw;stregt guide, {aping the.water with
a dicing tape, singulating the wafer along the saw street guide into a plurality
1nvendies havihgte pRFalify &F gaps besies eath of Hhe plrality ot dies,

senSireIRNGBe dicing tape,to- gxpand the: plyrality, of,gaps o a p gHyIngd

~ distance, depositing an organic material into each of the plurality of gaps,
1imyhefelr atop SEiace of thelGrahidmaterial is substantially coplanar with a

topaiitacgof @ first die ofihe pluralitehdies fioeming.a phuralityf via boles s a
in the organic material, patterning each of the plurality of via holes to each

semdCo RIS of BENd Pad 166FRINs Ol the?pllirdif)- of Hied 8pBSitihg 2y
boteductivg materighin.eachnf the pldrality efoda heles, apdrsingulating eaeh top

of the -2 plurality of dies from the_dicing tape. In still another embodiment, the
Surﬁ&%%ntﬁ&eﬁﬁ%?&ﬁf material cohnected to the first die and

disposed around the peripheral surface, a via hole formed in
the organic material, a metal trace connecting the via hole to
the bond pad, and a conductive material deposited in the via
hole.

In another embodiment, the present invention is a method
of manufacturing a semiconductor device, comprising providing a
wafer designated with a saw street guide, taping the wafer with
a dicing tape, singulating the wafer along the saw street guide
into a plurality of dies having a plurality of gaps between
each of the plurality of dies, stretching the dicing tape to
expand the plurality of gaps to a predetermined distance,
depositing an organic material into each of the plurality of
gaps, wherein a top surface of the organic material is
substantially coplanar with a top surface of a first die of the
plurality of dies, forming a plurality of via holes in the
organic material, patterning each of the plurality of wvia holes
to each of a plurality of bond pad locations on the plurality
of dies, depositing a conductive material in each of the

plurality of via holes, and singulating each of the



method of manufacturing a semiconductor device, comprising providing a

wafer designated with a saw street guide, taping the wafer with a first dicing
tape, singulating the wafer along the saw street guide into a plurality of dies
having a plurality of first gaps between each of the plurality of dies, picking

the plurality of dies from the dicing tape, placing the plurality of dies onto a
plugiat WaterSuppoRtsystet t& bbtdint @ PRir&ity of second gaps of a

predetermined widibhetween each cofithe pheralityof digs, depesitingrani s a
organic material into each of the plurality of gaps to render a recoated wafer,

metRRereit '8P Shrfats ot e Grganic matetiyt i Sulsditifly copIBhacwit a
protopdsuttace of acfirst diesafdhe phuralitytof diesatransfering the reegatedping
th waf%;Tontoa econal‘g;I wafer ﬁu ort s%/stem, forming.a Iuralitéof via holes i
Cth&0rganit" Matérial, pattering e 6fthe pldrafity 6f vid RoledFo BachT of'a °9
theplssality of bend pad decations an theyturalityyofadie sl i depositirichg a
conductive erial in each of the plurality of via holes, transferring the. .
et STes DIt 2 S Chog tape At Bl HG ot nd £ @Les.
picplurality bbdiesdron they seCorid aicidg tape: e still anothet epwhodiment] the the
p1uREEELINYeNtion is &, method;af manufacturing a semiconduetor deyicg,, o5,
comprlg,lng providing a first die having top, Eottor}r)], an peﬁpheral surfaces,
plup@l/iid_ilyg aﬂomqmdifoymd mér@h@mﬁﬁnmi, rm@vidmg:an_bmmﬁ@n each
o Waterial coonected o the first die.and .disposed aroupd the. paripheral, ;.
surface, providing a via hole formed in the organic material, providing a
cachmetdl ttdee eonrectingthe Viawhole toehe dofdpad, and depoditingzer,

whe9¥¥ﬁﬂﬁv%§ﬁﬂ§ﬂ§@ﬁégeHEi@%8-é%ganic material is substantially
coplanar with a top surface of a first die of the plurality of
dies, transferring the recoated wafer onto a second wafer
support system, forming a plurality of via holes in the organic
material, patterning each of the plurality of via holes to each
of a plurality of bond pad locations on the plurality of dies,
depositing a conductive material in each of the plurality of
via holes, transferring the recoated wafer onto a second dicing
tape, and singulating each of the plurality of dies from the
second dicing tape.

In still another embodiment, the present invention is a
method of manufacturing a semiconductor device, comprising
providing a first die having top, bottom, and peripheral
surfaces, providing a bond pad formed over the top surface,
providing an organic material connected to the first die and
disposed around the peripheral surface, providing a via hole
formed in the organic material, providing a metal trace
connecting the via hole to the bond pad, and depositing a

conductive material in the wvia hole.



Brief Description of the Drawings FIG. 1 illustrates an exemplary prior art
method of making a wafer level chip scale package; FIGs. 2A and 2B

illustrate a first embodiment of a through-hole via stackable semiconductor
device in a top and side view, respectively; FIGs. 3A and 3B illustrate a first

step in a first exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B as seen in a side

and top view, respegiavelnddesipd ovw 43 ilkwlateraweagrd step in a first

exemplary method of manufacturing the through-hole via stackable

semiconductor device shown in FIGS. 2A and 2B as seen in a side and top

vieWI FespeclivélyskiGs. SA and SReillpstraty acthirdstéy tn afitstoekemiplank ing

a wlifthoo gl many

device shown in FlI

ribr@atpg ;B%O&!«QQ@QC}"E via stackable semiconductor

S. 2A and 2B as seen in a side and top view,

respeetively 2165 6APand 6B siiustiate a fEurls StePiRQefirat rdkepriplary
threthodiehmagutaciyring the thraugh:Role yi-stackable semiconducior ang
~ device shown in FIGS. 2A and 2B as seen in a side and top view,
s1dfespettively FIBC 7AVAHd 7B illustrate a fifth step in a first exemplary
methagsof mandfacturingithe fhrgughehale via- stackable semicondugtor
device shown in FIGs. 2A and 2B as seen in a side and tc;g view,
SxepashREively FIBd. 8A AP8B iftistraté d sixth stéld & first Sexenipiary
st adethacolsmanutactiingthedbrough-holewia stackable. semiconductor as
device shown in FIGS. 2A and 2B as seen -4

in a side
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and top view, respectively;

4A and 4B illustrate a second step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGS. 2A and 2B as
and top view, respectively;

5A and 5B illustrate a third step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGS. 2A and 2B as
and top view, respectively;

6A and 6B illustrate a fourth step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGS. 2A and 2B as
and top view, respectively;
7A and 7B illustrate a fifth step in a first

method of manufacturing the through-hole via

semiconductor device shown in FIGs. 2A and 2B as
and top view, respectively;

8A and 8B illustrate a sixth step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGS. 2A and 2B as

seen

seen

seen

seen

seen

seen



in a side and top view, respectively; FIGs. 9A and 9B illustrate a seventh step
in a first exemplary method of manufacturing the through-hole via stackable
semiconductor device shown in FIGs. 2A and 2B as seen in a side and top
view, respectively; FIGs. 10A and 10B illustrate an eighth step in a first
exemplary method of manufacturing the through-hole via stackable
serhitoRdactdr debide 'SHOWRHR'EIGSS BRHUMH 28 B iseen in a side and top
views tespeghivelyaFiGs. 1lAard 1B ilustate asecondembodiment eta
through-hole via stackable semiconductor device incorporating a plurality of
exeggmplete Hrbligh-ndfe TiaB s s&& i d top Gnd "Sia8 Yibw FeEpetiively;
st ablas 12 Asand d2Bdllusitate adhird stepisva seeoridr @xenyiaryaethed=f seen
. manufacturing the thro,qu-hole via stackable semiconductor device shown
1N B AGE 28%hd 9B a5'$ebn TP ARt and top view, respectively; FIGS. 13A
and 13B.illusirate afourth sigplinsa sacenchrexemptany methodiof a first
excanYiactuing e Mroudn-gle via, stackable semicondyictor device shown
INF1Gs’ 2A%and 2B 4s seen i a side and op View, respectively; FIGs. 14A
staafhcb4B ikustriate adifthtstepdie aisecont cexemplafy fethdthobnd 2B as seen
mapufacturing the thraugh-hole via stackable semiconductor device shown
ir Eléoge 2%\%?1 ’B e }ellr\{ ?oyp’view, respectively; FIGs. 15A

in
N as seen In asi

anclflsJII@tE‘at@laosiﬁxh%té;iﬂrugise@@@d aemmpia@ metmdﬂofeflt of a
tnrMAQHTaciyTIng the thraygh-hole via, stackable semiconductor device shown 1 5

in FIGs. 2A and 2B as seen in a side and top view, respectively; FléDS. 16A
plugad 16B iistrranlssventistepdh asecondias, as seen in a top and

side view, respectively;

FIGs. 12A and 12B illustrate a third step in a second

exemplary method of manufacturing the through-hole via

stackable semiconductor device shown in FIGs. 2A and 2B as seen

in a side and top view, respectively;

FIGS. 13A and 13B illustrate a fourth step in a second
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method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as
and top view, respectively;

14A and 14B illustrate a fifth step in a second
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as
and top view, respectively;

15A and 15B illustrate a sixth step in a second
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as

and top view, respectively;
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16A and 16B illustrate a seventh step in a second

method of manufacturing the through-hole via



exemplary method of manufacturing the through-hole via -5 stackable
semiconductor device shown in FIGs. 2A and 2B as seen in a side and top
view, respectively; FIGs. 17A and 17B illustrate an eighth step in a second
exemplary method of manufacturing the through-hole via stackable
semiconductor device shown in FIGs. 2A and 2B as seen in a side and togB s

viell, 165pELHVEIFTRIEI18A K 168 HRBr3fe Y hirth sté i a $Bcand!
seceXxemplary methed af mapuiaciurng-thedhraughehgle via stackable

semiconductor device shown_in FIGs. 2A and 2B as seen in a side and top

vielv! FéspettifelyFIGs A ol dmf 188 ifustfats 238hth S5 4eongcend
exetxamplarnndnethedof manifaetuting the thipeghinote via-stackabla a
Sta\%%r\%ljg nductor device shown in FIGs. 2@ and 2B as seen in a side %;m taog ceen
iew,

Sopectivaly FItS SiFildistares a*thitd exethplarsy embadifisht of a
in threughteheledvia stackable, semicoadtdtoe deyice, shown utilizing a die-to-die

stacking configuration jn a side view; FIG. 21 illustrates a fourth exemplar
erz]gléggﬁen{;go% a %oﬁ%g-hloqrg 9isats]{35fab?e %érrﬁ%lonsjﬁ%f)orl@fév?ce?% 8vr\1/}r411
exeutiizingya cke=tosdiecstacking Configuratign Wikch himcorporates soldea paste,

' 3, 22 dlustates g fifh exgmplary emfodiens o7 g, e

sta%%%B#%aéé%%Xgﬁ%f% 103 .
through-hole via stackable semiconductor device, having multiple rows o

in bord padsadfd mgltipleaowstof e hblesaky shown in a top view; FIG. 23
llugtrates asixth exengplary gropediment %é‘tEh@%‘%"EQ'ea"ié‘eséé‘ﬁléa%'?emp1ary
semiconductor device, incorporating a row of half-cut via holes coupled to a

metpg@obPhomdpadsepuring the through-hole via stackable

semiconductor device shown in FIGs. 2A and 2B as seen in a side
and top view, respectively;

FIG. 20 illustrates a third exemplary embodiment of a
through-hole via stackable semiconductor device, shown
utilizing a die-to-die stacking configuration in a side view;

FIG. 21 illustrates a fourth exemplary embodiment of a
through-hole via stackable semiconductor device, shown
utilizing a die-to-die stacking configuration which
incorporates solder paste, again in a side view;

FIG. 22 illustrates a fifth exemplary embodiment of a
through-hole via stackable semiconductor device, having
multiple rows of bond pads and multiple rows of via holes as
shown in a top view;

FIG. 23 illustrates a sixth exemplary embodiment of a
through-hole via stackable semiconductor device, incorporating
a row of half-cut via holes coupled to a row of bond pads on
opposing sides of a die as shown in a top view;

FIG. 24 illustrates a seventh exemplary embodiment of a

through-hole via stackable semiconductor device,



opposing sides of a die as shown in a top view; FIG. 24 illustrates a seventh

exemplary embodiment of a through-hole via stackable semiconductor

device, -6 incorporating dummy via holes on opposing sides as shown in a

top view; FIG. 25 illustrates an eighth exemplary embodiment of a

through-hole via stackable semiconductor device, incorporating dummy via

holés orr& Singie' Side ASEROWN T & ol AeRF aRBRIE 1 26 ilfistiatesd nitA ™"
in exemplapy empodiment of a through-hole via stackable semiconductor

device, depicting two stacked dies utilizing the dummy via holes as seen in

FIGS 24 gﬁd {3 dorhtta 10 QieWith aHiTeBoRUNg PHECES Betaitdd 2
thrbeseriptioncofithe Dyawingsolke peesend nvestion isidescrbedin@nerating

more ,emﬁ%ﬁments in the foll wing,éd scription with reference to the
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Whiledhe frivention 4s deseribed initerns oktheo bestymededdr achieving the

invention's objectives, it will be appreciated by those skilled in the art that it is
I et B AL A e e ults A6 Pyad Ewe
stainkckrdedwithin the $pifihgnd lseopemmhthevingehtioreas adefiedrbyitheF IGs . 24
appended claims and their equivalents as suppgrted by the followin
T g b ot st Bt e, e 100
of making a wafer level chip scale package. A plurality of chips 102 are cut

from a wafer. Eagh chip. 102 has asplrally e Proiiding hending pads 104

located on the active surface of the chip 102. The plurality of Thips 102 are
disposed on the top surface
The present invention is described in one or more

embodiments in the following description with reference to the
Figures, in which like numerals represent the same or similar
elements. While the invention is described in terms of the
best mode for achieving the invention's objectives, it will be
appreciated by those skilled in the art that it is intended to
cover alternatives, modifications, and equivalents as may be
included within the spirit and scope of the invention as
defined by the appended claims and their equivalents as
supported by the following disclosure and drawings.

FIG. 1 illustrates an exemplary prior art method 100 of
making a wafer level chip scale package. A plurality of chips
102 are cut from a wafer. Each chip 102 has a plurality of
protruding bonding pads 104 located on the active surface of
the chip 102.

The plurality of chips 102 are disposed on the top surface
of a retractable film 106. The retractable film 106 is secured

by a frame 108. The frame 108 is fixed by a fixture



of a retractable film 106. The retractable film 106 is secured by a frame 108.
The frame 108 is fixed by a fixture -7 110 and the retractable film 106 is
displaced on a work platform 112 and stretched to a certain distance. The
platform 112 can move up relative to the fixture 110. The wafer is cut by a
cutter into the plurality of chips 102 as shown which have been encapsulated
11 0intg emitontittio? pagkages ahdl theh savn by’ R tatter108. & sHaft'114
plapyes upward a1 lifttthe itatform: 312 relativestortheifixtureckl0. The present
invention improves upon the exemplary prior art method 100 of manufacture
to %%e?éﬁ%%@ﬂ-r%lé Vit Selfidohdiitdrdetice which i51if sonfgure 110
Theemyodimearndscstacksd dogethee forspesificrapplicationsiand of chips 102 as
implementations. FIGS. 2A and 2B Hjlustr te a first embodiment of a
ShOotgh-Rdle 18 StatkaBle SSRikORdaEGT délicd 200 -8 15 Gndfsifié Tledd =
andrespeativalyrDévice 200 hasran ingorpakatelda die 2020 Thevdevice00d to
. .includes a plurality of bgnd pads 204 which are deposited n active side
llfgf turéeselcrg;:llcazlc}g'%a u%?orfl l%Igle 5(%1 a'I'%hley So\g&ng%%dg%ﬁugfn é)g [cj’ij‘éposited on
theTetectrodedenminalscofthe el 202 byesplating processkemotherwise:ior
The materials of the bondi ads 204 can be made from conductive metal,
i (A, T o o oA b A oL o B by
semgglderng processvAserieb bf metal tracess206: ekenlrivallyeouple the bokdd
£0gRA9%.204 Lo the via 208. As seendn FIG, 2B, the \ia 208, extends yertically
from the active, top surface 212 of the die 202 and surrounding material 210
to & beftemZdurfaee ofitheé 1dis sipdesifrountings thataria 210swhichfis a

thrgﬂgﬁﬂﬁeﬁwngﬁaﬂHQHQQi@Fﬁ“@éﬁ?&Hﬁductor device 200, in a top

and side view, respectively. Device 200 has an incorporated

die 202. The device 200 includes a plurality of bond pads 204
which are deposited on an active side of the semiconductor
die 202. The bonding pads 204 can be deposited on the
electrode terminals of the die 202 by a plating process, or
otherwise. The materials of the bonding pads 204 can be made
from conductive metal, such aluminum (Al). The bonding pads
204 can be joined to a substrate by a soldering process.

A series of metal traces 206 electrically couple the bond
pads 204 to the via 208. As seen in FIG. 2B, the via 208
extends vertically from the active, top surface 212 of the
die 202 and surrounding material 210 to a bottom surface of the
die and surrounding material 210, which is consistent with a
through-hole via design.

The surrounding material 210, which is, for purposes of
the present invention, referred to as an "organic material" is
deposited around a peripheral surface 214 of the die 202 as

shown. The organic material 210 is an improvement and a



The surrounding material 210, which is, for purposes of the present
invention, referred to as an "organic material" is deposited around a
peripheral surface 214 of the die 202 as shown. The organic material 210 is
an improvement and a -8 departure from that of the prior art, as will be further
described. The or?anic material can include such materials as

dePpEfbcyclobtie B), aPBlyirfide P hiateRsl, B SinifdF. W&"SHbwn, the

desWas RO8 arefaumed Hutheorganisimateriah210 rand,argagized accoeding 1@ as
rows. In the present embodiment 200, the vias 208 are formed in each side

PengAREorgRhicC hateridi2ho @.& 6ided' 298, dhd 218756 8520 coftiplételyt 12+ -

As susaund theeperiphery oBdier202 &kaebof the phuraltity pd nhendipads 284 i1 0
electrically coupled to each of the plurality _of vias 208. As will be seen,
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200alonganuitiple rons. Furthesrhalfcutvias (as shawn d@t thehiastang figure) or

complet cut vias 208.can b med in varipus embodiments to suit
e e AiO e At CA G o e 200 o BE RS ke or
surcoupled with additigriad diescZ02linea Atiety Bbconfiglirationsp FiGs.13A and £

B.illu fraie. a first step in a first exem lary method of manufact rn Ehe .
bont%ﬁrgﬁéjis-ho‘l%é via “stackable lsgt‘jmllc ndcu%[léor)i eogicteosﬁoavsn in’ I(%Cs.ezgj and %élty
of agseenrfiBa side and top view, respectively. A wafer 300 is provided. A

serjes of;bond pads. 204 arg, formed qn,aa agtive suace. of, the wateras, |,

shown. The water is designated with a saw street guide 302. FIGs. 4A and
var4Bulfusbeid A%econd step infthe fiestample, along multiple rows.

Further, half-cut vias (as shown in the instant figure) or
complete, uncut vias 208 can be formed in various embodiments
to suit particular implementations. The semiconductor device
200 can be stacked or coupled with additional dies 202 in a
variety of configurations.

FIGs. 3A and 3B illustrate a first step in a first
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B as seen
in a side and top view, respectively. A wafer 300 is provided.
A series of bond pads 204 are formed on an active surface of
the wafer as shown. The wafer is designated with a saw street
guide 302.

FIGs. 4A and 4B illustrate a second step in the first
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B as seen
in a side and top view, respectively. The wafer 300 is
singulated into the depicted pieces 400 for a first time by a
cutting source 402. The cutting source 402 can include a saw

or a laser cutting tool.



exemplary method of manufacturing the through-hole via stackable
semiconductor device shown in FIGs. 2A and 2B as seen in a side and top
view, respectively. The wafer 300 is singulated into the depicted pieces 400
for a first time by a cutting source 402. The cutting source 402 can include a
saw or a laser cutting tool. -9 Prior to singulation, the wafer 300 is placed on
a dicing tap& 4BAERIChKeEps tﬁa%a%gé%eﬁr%nfsM@d it pacedufing 19
t apthesingulationpragess sSubsequent iy thessiggulation precess, pseEesSdhring
gaps 406 is formed between respective segments 400 as shown. FIGs. 5A
theafd BBYdtrate athird Sty in theFRSEekEmpldty Migthdd of Wahuf&éturing
prothedBroughskeleaia stackable semicondactanaevisetshown indsl&se 2Avand
2B as se 0 in a side and top view, respectively. Wafer 300, in the depicted
Segf%esrﬁgétiv}lz geg?h%eﬁ ?Wﬁdergoes an expansion process. The dicing tape 404
carr be stretahedrhy Bariausiteshmigues a(i.eh ydusing an expansion takle), to
render a series of gaps 502 havi redetermined distances 504. The
e B bOer AR e S SAbane o S ELTORL Cdone by
s t athiea wbdersexpansionyprocessicAsi amexhstep, EIGEI6A andoB lldstdtesas seen
fourth step _in the first exemplary method of manufacturing the through-hole
\%ass%é%(a%ﬁlg semiconductor %%% C%Céﬁ)\\;ver?l th FIGs. %Fangdﬁ gB alsnsggﬁ ina
depgidéandrtepviat, irespectivedyn The varibtstyaps 502 searninsEIGS B ands -
TheB 218 filled with the previgusly described organic materal.602, A plage 604
corresponding to a top surface of the filled segments 600 is substantially
(1 .eoplakar with adlame 686 TOAESpohiding 20 a tbp suefadeof theseries of gaps

502 having predetermined distances 504. The depicted arrows

in

506 indicate the various expansion directions undergone by the
wafer expansion process.

As a next step, FIGS. 6A and 6B illustrate a fourth step
in the first exemplary method of manufacturing the through-hole
via stackable semiconductor device shown in FIGs. 2A and 2B as
seen in a side and top view, respectively. The wvarious
gaps 502 seen in FIGS. 5A and 5B are filled with the previously
described organic material 602. A plane 604 corresponding to a
top surface of the filled segments 600 is substantially
coplanar with a plane 606 corresponding to a top surface of the
organic material 602.

The organic material 602 application can be performed by
such methods as spin-coating, needle dispensing, or a similar
application.

FIGs. 7A and 7B illustrate a fifth step in the first
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGS. 2A and 2B as seen

in a side and top view, respectively. Segments 700 undergo a

~10-



organic material 602. The organic material 602 application can be performed

by such methods as spin-coating, needle dispensing, or a similar

application. FIGs. 7A and 7B illustrate a fifth step in the first exemplary

method of manufacturing the through-hole via stackable semiconductor

device shown in FIGS. 2A and 2B as seen in a side and top view, ,
Profepiciively. SeymeRts 700 didergd a™-10 process th forma pltifality 9f Uinc
matbeles ¥020n the okganie, material 632 as shewneIhewda helesLanibe various

formed in various jg.{)rocesses, including a laser via drilling process or an

PTOgfefifty® prockiss RS 1 séert ich oftie Yialdies % Boftigiitéd fif the Stching

proekganic materiad 60240 covgspond taadespective begnn pad o204 tpuwbichin
the via hole will be as océfeblt-gd. Turning to FIGs, 8A and 8B, a sixth stepl)%in the
0 ﬁﬁ!i%

theg F GRRRPIER REMDY G Halfacting The troughshdlé Tie StadkaplumP Pad

2 04senmicenduetor device shiowneinWEIGE. PA ark2B astseen in a side and top

view, respectively, is shown, FIGs. and 8B illystrate a metal patternin
oroLLET Mot Coreets A Sarel o Reta LB 08 foim e Bhgd pids 204
exetgrthenga heldso @02 fHewenadain ttheimetat tracé s 206 @edtndallyvcionnect

stafie. B0 pads 4a gagh of the.ig holes, 70z locgiops s shoyn, fISS9R and..,
Illustrate a sevent step In the first exemplary method of manu acturlng
in thesthfeughrholeata stackable semidondadtor devicelshown NKGSs. 2A andl 8B

ing%téav{ae hole, metal denasition: process isherformed to the assembly 990 o

eposit conductive material into each of the via holes 702, forming a series
of gfrhetal Viex902. AHe dorluctie mxterdalredss nidtériale stich agiaumiiug

702@“%§@98956§DmWﬂ§%§%@N51 traces 206 electrically connect the
bond pads to each of the via holes 702 locations as shown.
FIGs. 9A and 9B illustrate a seventh step in the first
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B. A via
hole metal deposition process is performed to the assembly 900
to deposit conductive material into each of the via holes 702,
forming a series of metal vias 902. The conductive material
can materials such as aluminum (Al), copper (Cu), tungsten (W),
or any other conductive metal, or any combination of metal
alloy. Again, the metal vias 902 are formed in the organic
material 602. A variety of methods and techniques can be used
to form the metal vias, such as a plating or plugging process.
FIGs. 10A and 10B illustrate an eighth step in the first
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B. The
wafer assembly 300, and 900 is singulated for a second time by

a cutting source 402 to form gaps 904. As would be understood
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or any other conductive metal, or any combination of metal alloy. Again, the
metal vias 902 are formed in the organic material 602. A variety of methods
and techniques can be used to form the metal vias, such as a plating or
plugging process. FIGs. 10A and 10B illustrate an eighth step in the first
exemplary method of manufacturing the through-hole via stackable

LY s&rRicondlcdr delick'shointin F163. BATIPB Otre wwaker 888Mbly 300t CS -
10aand 880 is.singulated for aesaconddimaedya a cutting ,seuice 4924 dorm gaps

904. As would be understood -11 by one skilled in the art, the various dies
SMa3g5 EhEwh it BIGET 10AT 268 ahd tid prétedig Exemplany figiragded from a
partepresent avsmatien portionzaf asigtality obchips which aee yietdetfsamma of the

particular wafer 300. As such, followjng the conclusion oééf%e second dered
SCCORGulAtion Steh; BoMajorty of died 202 arereR elgejdeﬁ) iké fife “endered to
be embedinentshiowiiindrGssRAvandi 2B where the argani@material210he

completely surro n% he peripheral surface of the die. 202, and tEe
T o AL IS 003 o T Lo el bL S Sal S ErSHErad: e
surdiecas pfevibesly repregenteanth ohe etfbodiment, fdllowing the Singalation

congEBudF%féCt%% ‘E‘oﬁ!%sa%%fngalc%&si”i%ié’ ldual ‘86§?2°§far€hr9mo?i"eedabsy a
ie” pick and place process to remove each die rom the dicing tape
pref0h EGs. 1¢AraEwEItB dlustrate a second embodiment of a through-hole

via stackable semicopductor deyices, 206, ingorparating Apluralit, ot complste. . o 4
through-hole vias, as seen in a top and side view, respectively. Herée again,
in fHEGYaridWsfeatgres Seenin e pravidustfiqiired Gre shewnemesiedingwa diedie

pic%O%HRPW%EﬂQ§%Q%é%@%mﬁgﬂfﬁﬁg&g\%ggh die 202 from the dicing
tape 404.

FIGs. 11A and 11B illustrate a second embodiment of a
through-hole via stackable semiconductor device 906
incorporating a plurality of complete through-hole vias, as
seen in a top and side view, respectively. Here again, the
various features seen in the previous figures are shown,
including a die 202, bond pads 204, and metal tracings which
are formed on the active surface 212 of the die 202. 1In the
instant embodiment 906, the respective through-hole vias 908
are "complete," in lieu of being half-cut as seen in the
previous embodiment. The depicted complete through-hole vias
908 can be formed by a particular configuration of the saw
street guide 302 as seen in FIGS. 3A and 3B. A wider saw street
guide 302 allows the organic material 602 to be cut as shown,
retaining a complete via hole 908.

FIGs. 12A and 12B illustrate a third step in a second
exemplary method of manufacturing the through-hole via

stackable semiconductor device shown in FIGs. 2A and 2B as seen
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are formed on the active surface 212 of the die 202. In the instant
embodiment 906, the respective through-hole vias 908 are "complete,” in
lieu of being half-cut as seen in the previous embodiment. The depicted
complete through-hole vias 908 can be formed by a particular configuration
of the saw street guide 302 as seen in FIGS. 3A and 3B. A wider saw street

in Guigé %o 224w ihe or§iniciglfial 602 to/be clfss SRERAY rBRiMiAG a°f
man€araplete viahkole 988rFies: 12fnand 12Bdllustiate acthird step i q seeand
exemplary method of manuf,acturing%the through-hole via stackable
Progdidicdfdactd? HelicB ShoW RIS 2R afioB B8 ¥een=135n 360 ahg wPon
t hetopidewgrespeetively. ) Thes secendrmetiodele malniifactiiee- as deserdetbus 1y
shares the first twa steps (i.e., providing a wafer and singulatian int
e FpaRve sCamERR O e Bt B S edng 1B axHyPads 204)
aremethacpreviausly described. In addition, various features (i.e., bond pads
204) are again seen. As a next step, wafer 300 se nts 550 are picked
phe-Ch g L TG LS R e e T
firsysteme 405 asegeend Theamafep Sappalt systemaca togicakbdintlugeser

suppegand dicing tapg 405, Howeyer, the waler, support system can also he.a
emporaﬁf wafer support system, such as g?ass, ceramic, Iamn%ate, or silicon
1l ogSipddhstrate Indenesembodimiertt L thensawra dies202. aretpivket:fromtthe wafer

supfiGNg 1ape-4Q4 and placed ento the water synpart sysfenm, 405 ysing %%l\%lré\én

and place machines. The pick and place process renders a ‘gap 406
such predetémaimed Widtmacdistemee A 2ehetdeen 1l fespettive segrmehstB50. < -

n BIGS - d34-and d3B llystate 2 faurh stepinthe,secoRdy cq from the dicing
tape 404 and placed onto the wafer support system 405 using
pick and place machines. The pick and place process renders a
gap 406 having a predetermined width or distance 412 between
respective segments 550.

FIGs. 13A and 13B illustrate a fourth step in the second
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B. The
organic material 602 is again applied to segments 650 in a
similar spin-coating, needle dispensing, or other manner as
previously described. Plane 642 of segments 650 is
substantially coplanar with plane 654 of organic material 602.

Turning to FIGs. 14A and 14B, a fifth step in the second
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B is
shown. The recoated wafer 300 is transferred onto a second
wafer support system 408. The second wafer support system can
again include glass, silicon (Si) substrate materials, ceramic,

and laminate materials.
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exemplary method of manufacturing the through-hole via stackable
semiconductor device shown in FIGs. 2A and 2B. The organic material 602
is again applied to segments 650 in a similar spin-coating, needle
dispensing, or other manner as previously described. Plane 642 of segments
650 is substantially coplanar with plane 654 of organic material 602. Turning

to EIES 14R°And 4B La Fifth Stér inthesetoRd *exemplaly Afetidfof econd
exeMangfactuiinchthe throughhhele via :stackable semicongitictos devigesshown
in FIGs. 2A and 2B is shown. The recoated wafer 300 is transferred onto a

ST agE WS SO Sy RteMA08” ThalsaeBnd WateFSuppoit Syktermtedt S0

in againdrcludel gtass, siliean (Siy spbsitatednateriatsy caragiep anddaminagtear to
th materials. -13 FIGs. 15A and 15B illustrate a six_t[h step E the se%) d 202. 1
AExeMBIARy Methdd 8t manufKturing the RIdUgh-R&tE via stackable ©° roES
forsemiicondudteor deyvice shomantiaHl&s. 2Aant2B asrseetieinvd sidetanrd topnd
ad\éie\ﬁl respectively. In a step 750 similar to that shown in FIGs. 7A and 7B, a
plurality of via holes 702, is formed in the organic material 602 to coincide
with Tites bod Apads204 5 1G5 L16A=mdel 6B dkstratena sewenthstep 850t

the , second exemplary methad of manufacturing the throygh-hole,via .
Secgt%%kaeﬁigr%ma}égnﬁj%oro evice shown in FIGs. 2A gng 2U§l'l as 1s.l(eqen%lr? aside
st aahdtopviewniespedtivelyr Stepv85@issdgain similadtésthatshewn iR BI@s. seen

in 8AANG.8E ofmetal patterning of. metal fraces 206,19 electrcally Caogﬂ%the
bond pad 204 locations to the via 702 locations. FIGS. 17A and 17B illustrate

simad eightle steprgsGircthe secdnid-exerfplany thetfod 6f mahafackariigthieing of
metgqo%@3@8@\5@6 to electrically couple the bond pad 204

locations to the via 702 locations.

FIGs. 17A and 17B illustrate an eighth step 950 in the
second exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B. The
vias 702 are plugged, plated or otherwise deposited with a
conductive material to fill the via holes 702 and render the
metal vias 902 as shown.

Following the metal via 902 formation process, the via
hole wafer 960 is transferred onto an additional dicing tape
410 as shown in FIGs, 18A and 18B, which illustrates the
depicted ninth step.

FIGs. 19A and 19B illustrate a tenth step in the second
exemplary method of manufacturing the through-hole via
stackable semiconductor device shown in FIGs. 2A and 2B. A
cutting source 402 is again used to singulate the via hole
wafer 960 into the depicted segments 970, resulting in the gaps
904. As a final step, following the second singulation

process, a die pick and place machine can be utilized to again
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stackable semiconductor device shown in FIGs. 2A and 2B. The vias 702
are plugged, plated or otherwise deposited with a conductive material to fill
the via holes 702 and render the metal vias 902 as shown. Following the
metal via 902 formation process, the via hole wafer 960 is transferred onto
an additional dicing tape 410 as shown in FIGs, 18A and 18B, which

I eMpYstrRsthe dediGted Winth'stdh. MBI 1 6AN A BGS ilttibttate a tenth step

in thesecond jaxenplant@method afimanutastiying-hedhraughracle vise
stackable semiconductor device shown in FIGs. 2A and 2B. A cutting source

EOrgha s Agdif ula 18 Sigtidte the T8 Water 0605 Hio the depicted O™

ut isegmentsO7d; cesidting i thegapsn§04cAs adfinsd stepy fallowing the: view.
second singulation §ro%%?);¢,, a die pick %nd ‘%I%a e m%chine can be utilized ,t%

B S534inS12 Temove €akh device 00 fromthe ticing taps 416 FIE! J¢° Suit @

paritlustrdtes asthird iexemplary ermbediment of ¢hretighthele vta Staekable be
semicopdyctor devices 910, shown utilizing,a die-to-die stackin

o Tt P i Vi peodtits ST 00 G b Sakett o7 ag™

skishewn iostuiha particulan applicetioni Each of dmey metalbaas 602 cantbees 200

c%ueoleq[ 91% u inagsa d}ilrect via metal liondin process. és one, skilleg inCthe
2 WoLId ak{cipate, &y Rumber of dbviEes 200" can b stabked a8 Shown 1o
rediiz€ a delsiredlimpleraénrtation fRIG. 121 #Heustratés avfoerthekensplaryo £

£nr8bRdimant of ; thrauah-hals via staekapleserpiconguctor dgvices, shown

utilizing a die-to-die stacking configuration which incorporates solder paste
ut 191G, iduain irfa sideoviewe Thé asdldappaste DiGlinelbides awhixadf small

inc%yggEB%@§b§§¥ﬁgr paste 916, again in a side view. The

solder paste 916 includes a mix of small solder particles and
flux. A variety of solder pastes of various materials can be
incorporated. The solder paste 916 can be applied using a
reflow soldering method to create a strong metallurgical bond
between each of the stacked devices 914.

A fifth exemplary embodiment of a through-hole via
stackable semiconductor device 918 is shown in FIG. 22. The
present embodiment includes multiple rows of bond pads 204 and
multiple rows of via holes 902 as shown in a top view which are
appropriately connected with metal tracings 206. Each of the
via holes 902 are disposed in the organic material 602 as
shown. Any number of configurations of dies 202 having
multiple rows of bond pads 204 and multiple rows of via holes
902 can be implemented. In addition to the present embodiment
918, another embodiment can be realized which connects the
depicted half-cut outer wvias 902 to bond pads 204 which are not
located on the active surface of die 202, but on an additional

surface, such as an additional die 202 or elsewhere as a
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flux. A variety of solder pastes of various materials can be incorporated. The
solder paste 916 can be applied using a reflow soldering method to create a
strong metallurgical bond between each of the stacked devices 914. A fifth
exemplary embodiment of a through-hole via stackable semiconductor
device 918 is shown in FIG. 22. The present embodiment includes multiple

SPefoins 6f bORIFAGE 284 AR Mitftiple Folvs of via holes 902 as shown in a top

view whighare xappyopratebneinested with naetahtraciggs 206 Eagh of the
via holes 902 are disposed in the organic material 602 as shown. An

. Yy
StafilimBer of ESHIUPSIHS O d1ed 265 hagihg' thuitisiE Fows of bond pads 204
Devane nmutiple rows of ¥tachkoles 2WRicai bedmplemented r-additiortaihed pads
present emb ent 918, another embodiment can be, reali which

208 s MRt ShE Gty Ui ST e i s 304 W Bree™e
dispotstatated opthe aetivessuréaceodaf die 202, bataon anadsitional rsurface,

. Su S an adjgtiitional die 2Q2 or elsewhere as a -15 specific implementation
S w o aa et otk s G
dissemmpdnductor devicerO0hisshowplidd-1Gf 281Bevice 920 ilbsirates ahn a

adc%itional configuration .of bond pads 204, tra 206, and %series f

h r - -
v D G ik b e e e R e RSP on can
incdgain, thendiés 962 are foried in the organic material 602 which is disposed

on gach peripheral sige,af,die 207 as;shawn. Ia a, vatiation gf e denicted
embodiment 920, a configuration can include complete vias 902. A seventh
st agkemplary embodirdenttoia theadgieh8k2via sstdelkalsié sémicoridietor2 4 -

Devq%gc@§§2f5g§ﬂﬁg§i@Igg%gés of so-called "dummy" via holes 924
which are disposed on opposing sides of the die 202 as shown.
Vias 902 are disposed on the left and right hand side as shown.
Dummy via holes 924 can provide for electrical connectivity
through the device 922 for specific applications. Dummy via
holes 924 can be used to connect an additional device 922 or
package using a wire bonding process. In addition, the

holes 924 can act as a ground or as a conduit for input/output
(I/0) signals.

Dummy holes 924 can be configured, as with vias 902, in a
variety of implementations. For example, multiple rows, or
full or half-cut holes 924 can be implemented. FIG. 25
illustrates one such embodiment of a device 926, which includes
a row of halt-cut dummy vias 924 on the left side of die 202,
and a row of through-hole vias 902, on the right side of
die 202, again disposed in the organic material 602.

FIG. 26 illustrates a ninth exemplary embodiment of a
through-hole via stackable semiconductor device 928, depicting

two stacked dies 202 and 203 utilizing the dummy via holes 902
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Device 922 includes a series of so-called "dummy" via holes 924 which are
disposed on opposing sides of the die 202 as shown. Vias 902 are disposed
on the left and right hand side as shown. Dummy via holes 924 can provide
for electrical connectivity through the device 922 for specific applications.
Dummy via holes 924 can be used to connect an additional device 922 or

as 5&EKAgETUSIHG & wife' bBAding processO T ddition AR Kbtés 894 cin'det as

wira grd egap acendyit forninpat/autput £1/Q) signalss Dunmy holes 924 6a8 on
be configured, as with vias 902, in a_variety of implementations. For

an aedmife, MUGEIEFows, O fulfdihafcut hdles 828 LBADe ihpI&MRRRE the
bonBlGa2bs iIkstrates ane such emboeliment ofiadeviee 926, whichliaelugdes ca
row of halt-cut. dymmy vias 924 on the |eft side of die 202, and_a row of
bonfﬁ}gﬁgﬁq%ﬁer\ﬁg 9851,906‘ ’Fhe§|;i§ﬁ>tossi§éJ o%ﬁi%wfﬁi} g disposed inthg 203 to
proorganiccmatertah 682. Bl G itlustsatestaeninthyexeniplack embogiraent of a
thr%u h-hole via stackgble.semicondu%'[or de\éice 928, gSBictin% two sta%ked
diesegﬁjzcéfnndj 5(% aﬁlizﬁéf %hceeélﬁm?nuycwaahsolesegdf €16 as seen inFics. 249 ¢
seranrd 26 o thnnecita-topldie203switlh & wireddohdirgprocessdi serigsnfety of
bond pads 205 is disposed on- an active surface. of the die 203. Wire bonds
S iane Ll Ssibiatinh e i ephiat A

connectthe pads ctric, insulating or
thebonding heater&k20®is dsposedliseteerhihedi202 Antdi203vtoaprodide

out Slfuctutal sugpart foy the device/package 928, Seqycendyctar davices; spch
as device 200 incorporating a series of through-hole vias 208 or 902 can
withrovidenas vaiietyst2fumetiomality and fiexibility various agplicdtions. Wse of

dev%e(’f%@i? m@t@rig&@&@ %QWSWQ?Q% Otfﬁlée ¥@§£Q§c material 210

instead of wafer 300 material, the respective yield per wafer
is increased. The organic material can be configured to be as
thick as needed to accommodate a variety of vias 208 in any
number of applications.

While one or more embodiments of the present invention
have been illustrated in detail, the skilled artisan will
appreciate that modifications and adaptations to those
embodiments may be made without departing from the scope of the

present invention as set forth in the following claims.
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outside the die 202, which allows for additional circuitry within the die 202
and enhancing the functionality of the device 200. In addition, by using the
organic material 210 instead of wafer 300 material, the respective yield per
wafer is increased. The organic material can be configured to be as thick as
needed to accommodate a variety of vias 208 in any number of applications.
While one or more embodiments of%b?é%ent invention have been
illustrated in detail, the skilled artisan will appreciate that modifications and
Wh a@dai%tagqri]%sl%)e@pse gmboqliments may be_made Witho_ut depgrting from the
scope of the present invention as set forth in the following claims. -17 Claims
What is claimed: 1. A method of manufacturing a semiconductor device,

1. COmprisingproyiding, a,yafer gesiggated it a sausireat guide; -taping the
wafer with a dicing tape; singulatingthe wafer along the saw street guide into
comprplErdhty of dies having a plurality of gaps between each of the plurality of

dieg'ﬂ:%t{;qtg_m@(? the dicing tapestoexpand the Rlurality of gapseraguide;
predetermined distance; depositing an organic material into each o?the
pluFaiity "6 galps, WAERSIn %tbp stirfaée bt the-8Rfanhic material is

substantiallycoplanar with.a op surface ofa fiest iesef-ther plurality of dies; o
forming a plurality of via holes in the organic material; patterning each of the

pluaﬁhﬂﬁyop%aqﬂﬁﬁsHﬁg&agbpaplurality of gaps between each of
the plurality of dies;

stretching the dicing tape to expand the plurality of gaps
to a predetermined distance;

depositing an organic material into each of the plurality
of gaps, wherein a top surface of the organic material is
substantially coplanar with a top surface of a first die of the
plurality of dies;

forming a plurality of via holes in the organic material;

patterning each of the plurality of via holes to each of a
plurality of bond pad locations on the plurality of dies;

depositing a conductive material in each of the plurality
of via holes; and

singulating each of the plurality of dies from the dicing
tape.

2. The method of manufacture of claim 1, wherein the organic
material includes a benzocyclobutene (BCB), polyimide (PI), or

acrylic resin material.

3. The method of manufacture of claim 1, wherein the organic
material is applied using a spin coating or needle dispensing

process.
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plurality of bond pad locations on the plurality of dies; depositing a conductive
material in each of the plurality of via holes; and singulating each of the
plurality of dies from the dicing tape. 2. The method of manufacture of claim
1, wherein the organic material includes a benzocyclobutene (BCB),
polﬁ?mide (PI), or acrylic resin material. 3. The method of manufacture of

4. claimd, WheraA thé ofgdHid ahaterial Riagplizdusing 4 3pifddatingcor
plukeadle gdispensing pracessi s18&4.-kaeimethed ef manufactureafclain lusing
wherein the plurality of via holes is formed in the organic material using a

& 1R88Fvid dtillfHy protBSs BF 8fchity Procets s Pthémetifotf of manufacture of

claim 1, wherein stretching the dicing tape to expand the plurality of gaps to
5. a pledetexniined distanceus performed UsingeameXpangien table.s 6r&#hehing

method of manufacture of claim. 1, further includin icking each of the
Q %ato and tjfie p.%r%%h;cgd%f a %o.g

theplu%eﬁ@lgf dies From tﬁeef(glcmg tape. man acturing a

preserhiconduetdr degicen comprisiey: providihgus wateradesigizaed with & sawe -
street guide; taping the wafer with a first dicing tape; singulating the wafer

6. alongdhe sawcsirest guideinto-a plurality of dies haying.a phuality of first i ng
~ gaps between each of the plurality of dies; picking the plurality of dies from

Plf{%@“ﬁﬁsﬁé’iﬁ?ﬁg%pé?%lé&h& fhepléirality 6f-igs ontd a'fitst Wafet S8ppéree -
system to obtain a plurality of second gaps of a predetermined

7. A method of manufacturing a semiconductor device,

comprising:

providing a wafer designated with a saw street guide;

taping the wafer with a first dicing tape;

singulating the wafer along the saw street guide into a
plurality of dies having a plurality of first gaps between each
of the plurality of dies;

picking the plurality of dies from the first dicing tape;

placing the plurality of dies onto a first wafer support
system to obtain a plurality of second gaps of a predetermined
width between each of the plurality of dies;

depositing an organic material into each of the plurality
of gaps to render a recoated wafer, wherein a top surface of
the organic material is substantially coplanar with a top
surface of a first die of the plurality of dies;

transferring the recoated wafer onto a second wafer
support system;

forming a plurality of via holes in the organic material;

patterning each of the plurality of via holes to each of a

plurality of bond pad locations on the plurality of dies;
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width between each of the plurality of dies; depositing an organic material

into each of the plurality of gaps to render a recoated wafer, wherein a top

surface of the organic material is substantially coplanar with a top surface of

a first die of the plurality of dies; transferring the recoated wafer onto a

second wafer support system; forming a plurality of via holes in the organic

matéridtS pattBrhing eaERof theVplufsity bf-dia hole SR Eachiof & plaraif ofl tY
of kanrd paddacations on the plurality of dies; -19 depositing a conductive

material in each of the plurality of via holes; transferring the recoated wafer

onto & 8&dsid ditfhgtipe” ANAENTGUIATTT cadibPthe piGatt of digd féntare/
andthe second dicing tape. 8. The method of manufacture of claim 7, wherein

the first wafer, support system comprises a third dicing tape. 9. The method
of 1RBRGPAER I 51 IR, SAherin oS r LeBind iafer SUBBoR &y stHig ™

dicihchydezaglass, silicon, or ceramic substrate. 10. The method of
manufacture of claim 7, wherein the organic material includes a

g. benzocyglopitene (BGR), polyimide (Flls or,acrylicresip material 1,1 The o
method of manufacture of claim 7, wherein the organic material is applied
wa fgging arsiin eoating eneedliedisisehsing: pracessl ¢ 2nThé amsthod of

manufacture of claim 7, wherein the plurality of via holes is formed in the
9. Organic matefish UsiNOmanufacture of claim 7, wherein the first or

second wafer support systems include a glass, silicon, or

ceramic substrate.

10. The method of manufacture of claim 7, wherein the organic
material includes a benzocyclobutene (BCB), polyimide (PI), or

acrylic resin material.

11. The method of manufacture of claim 7, wherein the organic
material is applied using a spin coating or needle dispensing

process.

12. The method of manufacture of claim 7, wherein the
plurality of via holes is formed in the organic material using

a laser via drilling process or etching process.

13. The method of manufacture of claim 7, further including
picking each of the plurality of dies from the second dicing

tape.

14. A method of manufacturing a semiconductor device,
comprising:
providing a first die having top, bottom, and peripheral

surfaces;
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a laser via drilling process or etching process. 13. The method of
manufacture of claim 7, further including picking each of the plurality of dies
from the second dicing tape. 14. A method of manufacturing a
semiconductor device, comprising: providing a first die having top, bottom,
and peripheral surfaces; -20 providing a bond pad formed over the top

SUFAprOVIMING: drPOrgaRe ARt LoREcted 16 tHefirst Bietarf dispo¥ed i ng
an akeyiditheperipheral sudaeRdqyeviding a nia fale derned inkthe rgapissed
material; providing a metal trace connecting the via hole to the bond pad;
AT OURG pFRVfidiRG B & fivé Widt8fi&l‘deposited in the via hole. 15. The
meghaed,otmagutacture of elaimrdweerein theoorganienmaterial dicludes a

benzocyclobutene (BCB), polyimide (PI), or acrylic resin material. 16. Th
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bonplurality okdi@s along a saw street guide. 17. The method of manufacture of

claim 14, wherein the organic _material is.applied using a spin cqating or
nebdie Ghspensi protess. 15 TS netiod of Manufacture of daim 142 "1
wherein the via hole is formed in the organic material using a laser via

15 . drillihg prsddss br efching pfocdssr €9 0Fhe wictiod 6f nidhefacturetdfciginpanic
matidifyitherioclyding prowding & second digstaeked) aboye the firstdieer) | or

acrylic resin material.

16. The method of manufacture of claim 14, wherein the first
die is singulated from a plurality of dies along a saw street

guide.

17. The method of manufacture of claim 14, wherein the organic
material is applied using a spin coating or needle dispensing

process.

18. The method of manufacture of claim 14, wherein the via
hole is formed in the organic material using a laser via

drilling process or etching process.

19. The method of manufacture of claim 14, further including

providing a second die stacked above the first die.

20. The method of manufacture of claim 19, wherein the second
die is stacked above the first die using a direct wvia metal

bonding process or a solder paste.

21. The method of manufacture of claim 14, further including:
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20. The method of manufacture of claim 19, wherein the second die is

stacked above the first die using a direct via metal bonding process or a

solder paste. 21. The method of manufacture of claim 14, further including:

-21 providing a plurality of additional bond pads, formed over the top surface

of the first die and oriented along a bond pad row, and providing a plurality of

additioa Vi HoresPiotatet if Ythielorganic matetial Qﬁ&%ri@ﬁ%ﬁ'algﬁg A OVer
thehelegowu 222 Fhe prethed of manufacturesefclaim d4futher meddingond pad
providing a dummy via hole to connect an additional semiconductor device,
actd¥a ground, or transfer input/output (I/O) signals. 23. The method of
manufacture of claim 22, wherein the dummy hole is oriented on a first side
of theqeripheral surfate 24ri drientedaolia fifstrside and ancdpposingpside ®f in

the peripheral_surface. 24. The method of manufacture of ¢laim 16, wherein
e e 15 R chCof 2o aiote. Hepiaritg 5h an oHenatoh 61 the saw

row

the via hole is cut or comp
street guide. -22
22. The method of manufacture of claim 14, further including

providing a dummy via hole to connect an additional
semiconductor device, act as a ground, or transfer input/output

(I/0) signals.

23. The method of manufacture of claim 22, wherein the dummy
hole is oriented on a first side of the peripheral surface, or
oriented on a first side and an opposing side of the peripheral

surface.

24. The method of manufacture of claim 16, wherein the via
hole is half-cut or complete, depending on an orientation of

the saw street guide.
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