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 increasingly adopted three-dimensional (3D)
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 various 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 o RSIBOURE -HOLEe VA oM S8WafdRESES 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 -1 through-Imievid fofdbsesThegriadesnent 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., BlénFaRSsaw streBegiitie) nécdssiatesia widersai stréet to
semdccoramedate thecreation gha thyoughhole. As.afesut, to a through-hole

via stackable semiconductor device.

Background of the Invention

In a growing trend, semiconductor manufacturers have
increasingly adopted three-dimensional (3D) 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 various 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



yields (i.e., chips per wafer) are reduced. Summary of the Invention 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 semiconductor die

and plurality of bond pads formed over a surface of the first semiconductor
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locsemiconduéter diecfsviatis formed imthelongahiccmateriat.n& cohductivend
meferial s deposited in,the.via to, lorm.a copductive via. /A mefal race

connectd the conductive via to-one of the bond padls?’in another emebo'diment,

the preseit inventiorcistze demitendietdrtdevicancomprsingafirship (i.e.,

a1.05gmicopducior die-and. bandpad fprmed.guet aspriaceofdie figf s rect o

semiconductor die. An insulating matena? is disposed around a peripheral

accragimt af ¢hé fisst seandorductot die t/Acondlictivelda is fosmedtia sthet ,

vi eip&gla(igg_éne}teggli&mggaﬁ! trace copnects tpgcﬁggg_ggti_ve via to the bond
pad. In still another embodiment, the present invention is a semiconductor
device comprising a plurality of stacked -2 semiconductor die. Each
semiconductor die has gpiality fsbemd Pagdsdrmeashover a surface of the
semiconductor die, an insulating material disposed around a peripheral
region of the semiconductor die, a plurality of conductive vias formed in the

In light of the foregoing, the aim of the present

the

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 semiconductor die
and plurality of bond pads formed over a surface of the first
semiconductor die. An organic material is disposed around a
peripheral region of the first semiconductor die. A via 1is
formed in the organic material. A conductive material is
deposited in the via to form a conductive via. A metal trace
connects the conductive via to one of the bond pads.

In another embodiment, the present invention is a
semiconductor device comprising a first semiconductor die and
bond pad formed over a surface of the first semiconductor die.
An insulating material is disposed around a peripheral region
of the first semiconductor die. A conductive via is formed in
the insulating material. A metal trace connects the conductive
via to the bond pad.

In still another embodiment, the present invention is

a semiconductor device comprising a plurality of stacked

2



insulating material, and a metal trace connecting one of the conductive vias
to a first one of the bond pads. In still another embodiment, the present
invention is a semiconductor device comprising a first semiconductor die and
plurality of bond pads formed over a surface of the first semiconductor die.
An insulating material is disposed around a peripheral region of the first
semic ndﬁctor e. A p%lral'gy of condu tivetvias(ijs. for@ed in thiinsuiati{l £
S material “A “metal Trace connedts one of the conductive Vias to & firstone “of©
bonthedzatwl padsuddsecand enes ot thedsondfpadssiss etectrically isotated from an
. __the conductive vias. Brief. Description of the Drawings FIG. L illustrates an
o, DAL Hetdd BF THa) S Nareh I6vel THIE Cidte hackals ot che
senkl@a1Qacand 28iikustrate Bufirstlembodimentrotac throaghdote viarstackable the
insSATICPRYUALE deyice In 1gp Anl.side igw.[espERiNely: F1Gs, 36 ard e
illustrate a first step in'a first exemplary method of manufacturing the
conghrotigh-holelvia $tackalilé semicorluefortdevidecsitowailsFIGs. 2A and 2B
as seen in:g side; and fop.vigw, respectvely, FIGs. 4A and aBjllustiale a5 o 5
second step in a first exemplary method of manufacturing the through-hole
a SRl StaRRalsie senteoidrterasVide Shewn it FIGS. 2ABha 2B as seendinta and
p1uside and top viewdespactivel 3 1G5 2A and 38 llustrate a third:stepidn a

first exemplary method of manufacturing the through-hole via

semiconductor die. An insulating material is disposed around a
peripheral region of the first semiconductor die. A plurality
of conductive vias is formed in the insulating material. A

metal trace connects one of the conductive vias to a first one
of the bond pads. A second one of the bond pads is

electrically isolated from the conductive vias.

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, respectively;

FIGs. 4A and 4B illustrate a second 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;
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stackable semiconductor device shown in FIGS. 2A and 2B as seen in a side
and top view, respectively; FIGs. 6A and 6B illustrate a fourth 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. 7A and 7B illustrate a fifth step in a first exemplary
method of manufactuyring.the through-hole via stackable semicopductor
doi0E Shomh i oS oA bt 9 B5 Sodn S s ST 0 o Eo¢
exergspectivelyHGS. 8A anch8B dllustrateng sixth stép-muayTirst cdéxemplary
ethod of manufacturing the through-hole via sta semiconductor
S Rt T B eI s s SR e 28" s seen
in respédtvelyd-IGsp 9Aiand 9B dlustrate askyenth step in a first exemplary
mettiodsof manytactyina;the biouphehale via, stackable. samicondycior
device shown in FIGs. 2A and 2B as seen in a side and top view,
exergzpettivelz FIGE, 20AETIICR Hilusirate &b eighth stephintefist ved@emplary
st abethod-otmanufactring the through-hole via stackable semicondusior 1 seen
~device shown in FIGs. 2A and 2B as seen in a side and top view,
in pespeefiveydFIoee 1TA%Nd TEBHRGHAESa $econd embodiment of a
thr@qgjghol%v%g@ckgbﬁs_qgl@pgggctgr devicg IRGQrporating 3fP£Lér glity of
complete through-hole vias, as seen in a top and side view, respectively;

exepiEs Ap Aghd 29BGfustratet BARird StelPintal SeddHd ek niptdr§ iféthod of
st aMeadfactuing thedhuah-heleide shown in FIGs. 2A and 2B as seen

in a side and top view, respectively;

FIGs.

exemplary
stackable

in a side

FIGs.

exemplary
stackable

in a side

FIGs.

exemplary
stackable

in a side

FIGs.

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
and top view, respectively;

9A and 9B illustrate a seventh step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as seen
and top view, respectively;

10A and 10B illustrate an eighth step in a first
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as seen
and top view, respectively;

11A and 11B illustrate a second embodiment of a

through-hole via stackable semiconductor device incorporating a
plurality of complete through-hole wvias, 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



-4 stackable semiconductor device shown in FIGs. 2A and 2B as seen ina
side and top view, respectively; FIGS. 13A and 13B illustrate a fourth 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. 14A and 14B illustrate a fifth step in a

sta%%§g§g

S
semlconductrgr

exngIarX g&et

via st%kable

od of manufacturing the t h-hole
S R SR e T ol Y BB e

en
and as’seen ina

%%WCG%

in viewj despectivelypFiGs Wb A-amsg 6B ilustrate a sixth step in a second

ex lary had qf ufacturing the through-hole via stackable
SeIBaIutr daine St IR SR dnd 76 A6 sebrs & S S P

exevipha respectively; Elﬁsnalr@Afmm@Brim&m alswegﬁr@teﬂ;etn aisecond
sta%%%ﬁ@r%Q?%Q%%SEQ;?QW%%%%@“&‘Q&%“gihﬁh%'?é’é% sfackable o5 a5 seen

semiconductor device

own In FIGs. 2A and 2B as seen In a side and top

in @iew,i@@sp@@ﬂvél??FfGﬁ%?Mm@?Bjimﬂme an eighth step in a second
exgmplary methad,gf magutacturing the_throughehele via stackable o oo g

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

exe{ipws Féspeehitely; PIGS ABALasd 18B1IRUSHEe BIifthEStep i & sééand

sta@k%@@@r)égﬂmeﬁ@@@w%'%ﬂ%t%@wgimh@l?d@ Sé@sckfr%e 2B as seen
semiconductor device shown in FIGs. 2A and 2B as seen in a side and top

in GeRl fespErtivélgPFIGS OA & P EIBiisstrate a tenth step in a second

FIGs.
exemplary
stackable
in a side

FIGs.
exemplary
stackable
in a side

FIGs.
exemplary
stackable
in a side

FIGs.
exemplary
stackable
in a side

FIGs.
exemplary
stackable

in a side

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 seen
and top view, respectively;

16A and 16B illustrate a seventh step in a second
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as seen
and top view, respectively;
17A and 17B illustrate an eighth step in a second

method of manufacturing the through-hole via

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

18A and 18B illustrate a ninth step in a second
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as seen
and top view, respectively;

19A and 19B illustrate a tenth step in a second
method of manufacturing the through-hole via
semiconductor device shown in FIGs. 2A and 2B as seen

and top view, respectively;



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; -5 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

e im 'bt of throug:-hole viahsit%%@ble se iconducgor éile%/iecet sg%wg

utilizing’ a die-to- féssttgctlﬁgs c%nﬁgura iof Which afrrlgor%rgra?es Solder paste,

thragaih-h alside views Gk 2B Ilkustratesca fifth @xemplaryiembodimeant of a
ut s fouglyhole i sfackable sermicondyctor devige, iaving multple fous of; .,
on pgds and multiple rows of Via holes as shown in & top view; FIG. 23

ilugtigtes alsixthlexeniplansembbdinmenit of setirbagh-holdvidistackable a

thr%%’!}'%@ggﬂ toy, device,, NEorporating, 4.1 8&%‘1;108%‘{}&‘@8'953%%%9‘1 toa
row of bond pads on opposing sides of a die as shown in a fop view; FIG. 24
utijllgstiatgsa sevently efaémpkirg embodlimentofa thtough-Mmdle #ia stackable

incSgipiepnpuctor device, incororating, dummy yia, hgles.pn.opposing sides as

shown in a top view; FIG. 25 ilfustrates an eighth exemplary embodiment of a
thréugh-héle via steckapleesemicbhdGidtor deliee Ao forathigienimmy via

thr'%%'&ﬁ%oaléinGLeaSig% asishown i@e@n&QPoYiéWé:%@ F&@&@@L}JS@@@%@ ninth
exemplary embodiment of a through-hole via stackable semiconductor

mulidrde depictirgftwee tadkad Hied dtifiridd tHelqurhfiysvia holesPad eé&iv i s
shofitss:R4a 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, 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 holes on a single side as shown in a top view; and

FIG. 26 illustrates a ninth exemplary embodiment of a
through-hole via stackable semiconductor device, depicting two
stacked dies utilizing the dummy via holes as seen in FIGs. 24

and 25 to connect a top die with a wire-bonding process.

Detailed Description of the Drawings

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
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and 25 to connect a top die with a wire-bonding process. Detailed Description
of the Drawings 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 -6 elements. While the
invention is described in terms of the best mode for achieving the invention's

o1 cgigives, pui e gporeciated by those skiled i he aft that s intended
{6~ Cover al ernatives, mocﬁflcar%ions, and equivaifen S as may bé "include

be swithindhe Spirit aridiscopeof the invention asndefinddiby thierappendedvill be
claims n%:their uivalents. as supported by the following disclosure an

o L e O oatto0 S egad to

covwafer 1évet chipiscale package. #aplucality of rehipsit0 ateeotitsfrera anwafdre

1ncEAF GNip;192 as gplurality; of EE?&VUQHZ%QO'&%T‘Q198“3'%\%‘&99%‘}?‘1 op the
active surface of the chip 102. The plurality of chips 102 are dlsposec?on the
deftope duiface bfa 2epactdblé fitlal06 Thedretlaetable filni 166 93 tsecared by a

supliRme 08, The frame 108, s fixed by a fixture. 110 and the retractable fiim

06 is displaced on a work platform 112 and stretched to a certain distance.
The platfofmC:12 can hivveniy fdative - tRBPhaGE PT0.OThewaferes eatby 00

of BEWHRLIN0 &Fb@f%'k‘r@ﬂ@_éé{f chips;1Q2-as showpwhich haye beghai ity of
_encapsulated into semiconductor packages and then sawn by a cutter 118.
chirshhftd 12rmovEs uphard fo e fifeplatfofr 119 eRtiv8 4o s @ 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
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 into
semiconductor packages and then sawn by a cutter 118. A
shaft 114 moves upward to 1lift the platform 112 relative to the
fixture 110.

The present invention improves upon the exemplary
prior art method 100 of manufacture to render a through-hole
via semiconductor device which is, in some embodiments, stacked
together for specific applications and implementations.

FIGS. 2A and 2B illustrate a first embodiment of a
through-hole via stackable semiconductor 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
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fixture 110. The present invention improves upon the exemplary prior art
method 100 of manufacture to render a through-hole via semiconductor
device which is, in some embodiments, stacked together for specific
applications and implementations. FIGS. 2A and 2B illustrate a first
embodiment of a through-hole via stackable semiconductor device 200, in a

.top and side view, respectively. Device 200 has an jncorporated die 202.
T U0 MG o i o Eor BAE D0k 5 W 278 SepbBTed
dieonr @h active sidsoofithesemidendiictorc gie 262 dEebandidg padsi204 can

be deposited on the electrqde termin f the die 202 by a plating process
elec%rtge %er néis 5¥(¥%F dﬁ$6%%9 %36528 aty%%'%gagé%s or

or otherwise. The materials of the bonding can rorh
otheagnductive niétal, sack aluminuat (AT Heoboriding pads 204! car beljeinedde

frate Iderin ce .Series etal e ectricall
R e R A i R £ S e
204extenddeeriicaly forrthe activel toptsurface? ootk idie 202wl s -

surrounding material 210 194 hettem surtace of the die And SLIOUNIING & the

material 210, which is consistent with a through-hole via design. The
bongyipgtiding Materidl Loy whid?&; forfpurpesas b thel preséRt inveation,2 208

extteferted o a3 an1'epganic materaly ds 9@_899%3@%9%@9@@@%%3%@9
214 of the die 202 as shown. The organic material 210 is an improvement

dieand a departtire FoHTthat of BetFioraart, asOwill bePfuftheE UestHbédCrhet the
d1ieOorganicsmaterial §andneldde sueh materialgi@sch 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
departure from that of the prior art, as will be further
described. The organic material can include such materials as
benzocyclobutene (BCB), a polyimide (PI) material, or similar.
As shown, the vias 208 are formed in the organic material 210
and organized according to rows. In the present embodiment
200, the vias 208 are formed in each side of the organic
material 210 (e.g., sides 216, and 218) so as to completely
surround the periphery of die 202. Each of the plurality of
bond pads 204 is electrically coupled to each of the plurality
of vias 208.

As will be seen, through-hole vias 208 can be formed
in various configurations, for example, 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
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benzocyclobutene (BCB), a polyimide (PI) material, or similar. As shown, the
vias 208 are formed in the organic material 210 and organized according to
rows. In the present embodiment 200, the vias 208 are formed in each side
of the organic material 210 (e.g., sides 216, and 218) so as to completely
surround the periphery of die 202. Each of the plurality of bond pads 204 is

2008iegtically coupled (o sach gt the pluralty of vias 208 As wilLbe sgen.,,
through-holevias 208 can be formed invarious configurations, for example,
varalehg miltiplerroivsu faurther shalf-cut vias (as shown in the instant figure) or

complete, ut vias 208 can.be farmed in various embodiments to suit .
ooy S Rme it The SeEohacof deate ' 200 casibestirss
exegprdoupledwiithcat ditiormad diesa202rinia wvariety oheonfigurdtiohs. FIGs. 3A

sta%'il%%%é”‘é%ﬁ?it%&fé{%%g? i fyrst, exgmplary methad of E}\a%%c%r‘g e cen
through-hole via stackable semiconductor device shown in FIGs. 2A and 2B
in as sécle inrCsideranditep vievg Jespéctivelyy A wafer808rs pPdvided provided.

A sS8riesoihond pads 204 ate fprmed gn,an agtive surface.of he waferas of

shown. The wafer is designated with a saw street guide 302. FIGs. 4A and
theqBiifistrate aeesnd stepim the first éReMpRary PREIRO Wf Manufactirisg reet
guithe thppugh-hole via stackable semiconductor device shown in FIGs. 2A and

2B as seen in a side and t(g) view, respectively. The wafer 300 is singulated

into the déplicted piéces 400 for e firsB imetsy @ 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.

Prior to singulation, the wafer 300 is placed on a
dicing tape 404, which keeps the various segments 400 in place
during the singulation process. Subsequent to the singulation
process, a series of gaps 406 is formed between respective
segments 400 as shown.

FIGs. 5A and 5B illustrate a third 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. Wafer 300, in the
depicted respective segments, undergoes an expansion process.
The dicing tape 404 can be stretched by various techniques
(i.e., by using an expansion table), to render a series of gaps
502 having predetermined distances 504. The depicted arrows
506 indicate the various expansion directions undergone by the

wafer expansion process.



cutting source 402. The cutting source 402 can include a saw or a laser
cutting tool. Prior to singulation, the wafer 300 is placed on a dicing tape
404, which keeps the various segments 400 in place during the singulation
process. Subsequent to the singulation process, a series of gaps 406 is
formed between respective segments 400 as shown. FIGs. 5A and 5B

illustrate a third step in thﬁe first plary method of manufacturing th
through-h%’lse via's %E’kaso & %émﬁi%%%]m%c% er%/(ftléegs olvn;?i Pnsgﬁflég eZAaagE(? Iijéth
steas $eenhn afside and:stopwiew,respedtivelyo fVafen 300 citthéndepibted

thr%e§r§§9%%%ée%@e”‘§tg@%%‘i%’gs a0 expansion process,; The dicing tape %(}%s :
cam be stretchedaby various techniques (?.e.,%y using an expansion table), to
2A pendler B sesiesofgaps 502 hdvingptedetermined, distaspes 504cTlie  The

var %Qigte?a%r rows 08 Indicale thevarious %%%P&”%E’”a‘%iée‘?%i?ﬂz&&d%&gc%et%
the wafer expansion process. -9 As a next step, FIGS. 6A and 6B illustrate a
prefoupths stepdn he filkst @xenpiarymathodof aamifdcturihgrie narduth-hole

cor %%%9@?%%?%@@“989_05 Ll‘ij?i‘%éh&f" NNFIEs; 24200 2R3 segn i a

side and top Vview, respectively. The various gaps 502 seenin FIGS. 5A and
subspg Zré filed Withahe aprevioshdésdribedorgafic Fratefiareoe M glane 604 P

sur¢resnonding.toa ton surface ef the filled segments 600 is substantially
coplanar with a plane 606 corresponding to a tog _surface of the organic
A

material 602° TRE Sigaric Aidt8HaIr602L applalidn ¢ah e péifeintsy Per formed

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
process to form a plurality of via holes 702 in the organic
material 602 as shown. The via holes can be formed in wvarious
processes, including a laser via drilling process or an etching
process. As is seen, each of the via holes is configured in
the organic material 602 to correspond to a respective bump pad
204 to which the wvia hole will be associated.

Turning to FIGs. 8A and 8B, a sixth 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, is shown. FIGs. 8A and 8B
illustrate a metal patterning process which connects a series
of metal traces 206 from the bond pads 204 to the via holes
702. Here again, the metal traces 206 electrically connect the

bond pads to each of the via holes 702 locations as shown.
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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 process to form a plurality of via holes 702 in the organic

material 69% s stbkon I]PTOpe \éa hﬂes car a,tge formed in vahnous sgrocessﬁs

including a Taser via dri INg Process or an etchlng process ﬁs is’séén, each
fireftthexdamhokesyis wonfiguredin nthewrganicmateriahe02 to-corgésgontetowa a

s tarﬁe%%g tlve bumg donaéi 204 [0 é{VhICh the S\Ala hole WI|H}% ass%%ated ngung fo.s

A and 8B a SIX'[ step in the first e exemp ary method of man ufacturing
holthethraughdkole id istackable semicondoetor device showhin ElSse2Aland 00

to %%;?éssﬁe g g}la&(lldgl%d fon e, respectively s shpwn, FiGs. 84 8‘995837 02,

ustrate a met patternlng process which connects a series of metal traces
forpdé from therborl pads204 o theavia hotes 70ReHepedgaini tive metalrial

can”%%et%gqg??C&ftﬂll'y%”Q%HDﬁuRO%BE?ds 1o,6ach-of the via holes (Qa, (y)

locations as shown. -10 FIGs. 9A and 9B illustrate a seventh step in the flrst
or exemplahe metived BEmBNafattiiy thelthreugH-ReTe via tstaekable metal

a1188micondyctor deviceshown ipF1Gse A and2B Ania) hole metalorganic

deposition process is performed to the assembly 900 to deposit conductive
matfiatétial dté each ofdfie Slavhdlés B2 I6MIAG D Sty BiTHE Rl Gias dop. used

to Fheropductyermatesial cansmaterials sughas alknipumyA; §oRRELINe s s .

umgSKH1§¥éS 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
by one skilled in the art, the various dies 202 shown in FIGs.
10A, 10B, and the preceding exemplary figures represent a
smaller portion of a totality of chips which are yielded from a
particular wafer 300. As such, following the conclusion of the
second singulation step, a majority of dies 202 are rendered to
be like the embodiment shown in FIGs. 2A and 2B, where the
organic material 210 completely surrounds the peripheral
surface of the die 202, and the through-hole vias 902 are
configured in rows along each side surface of the die as
previously represented.

In one embodiment, following the singulation step

depicted in FIGs. 10A and 10B, individual dies 202 are removed
by a die pick and place process to remove each die 202 from the

dicing tape 404.

-11-



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

semiconduyctor deyice shown in FIGs. 2A and 2B. The wafer assembly 300,
and 900 igéfggsgmaﬁf; e 1T]§:d1tflu T Secongdfﬁﬁ%hg N of a

fGr' & second time yr% c%ttlng source orm gaps
thre@dihAs1waldvbe understedd. dysenel skitethinttbe att thewafidds dies 202

. shown in FIGs. _10A, 10B,.and the preceding exemplary. figures represent a
o 3 Sy rohiis WP e e T Aoe RS,
seeB00.rAs sticty, felfolingdke corolusioaxftiad isecbnd sintpiaticrostep, athe

var TRt 8591??592s%f$nr999?@%9et0p9$v“i“édi@e ?;Tbt?j’fdé@egtf%h%%%ﬁes-
2A and 2B, where the organic material 210 completely surrounds the
incpedsherak sdiface of thebdie02adnd 40d threnghitle vias002iargs which

arCORfigHEed irows.alopg each side-swiiace of the die asypreviopsly 1 tne
represented. In one embodiment, following the singulation step depicted in

insErzd. 19M0a8d 1OB L indiAidud tfes 262 afd isfiovdd Byca dieogiek ahd place

arePrOLESS 1 remeve gach die %(%2 ﬁe%@%gm@@ea@% etl FlGs 1A and
11B illustrate a second embodiment of a through-hole via stackable

P egditdnaliEr HBoicE 906 iiftarFarating A plarliteéfcdmpletthroGdit hble? s
908ViasnaHSeeninadonand side view, respectivelysiiese againbthe he 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
in a side and top view, respectively. The second method of
manufacture as described shares the first two steps (i.e.,
providing a wafer and singulation into respective segments upon
the dicing tape 404) as the first exemplary method previously
described. In addition, various features (i.e., bond pads 204)
are again seen.

As a next step, wafer 300 segments 550 are picked
from the first dicing tape 404 and placed onto a so-called
"wafer support system" 405 as seen. The wafer support system
can logically include a second dicing tape 405. However, the
wafer support system can also be a temporary wafer support
system, such as glass, ceramic, laminate, or silicon (Si)
substrate. In one embodiment, the sawn dies 202 are picked

from the dicing tape 404 and placed onto the wafer support
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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. 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

< Sformegﬁ a garticulalr c%Qn]fjigLCJ{rati?Q oef tpne saw %treet i%e 39g]9$asne§n i ce
Y IE%% and 38 AwiderSaw Stréét guf‘]e allows the c?rganic material
pro6@2 to becatas showap rétaining aicompleterviddtote- 208 <kl Gsl A2A and

. _12B illustr third step_in a second exemplary m d of manufacturing
e B e S o ahor Heice Shown i FiGs, 2A and
2B as seenl@isa sidbhard:tbplviBwi tespectivgly. Fhe secdrid aietipod of the

sec §'“@?éﬁ%(ﬁl%%?;e?Eé@}?go?héfe%ﬁ}?ufﬁk%%%‘:T] Sgh%’ He¥iding g yaler ; ,
an e

singulation into respective segments upon the dicing tape 404) as the

st aﬁﬁs&ék@np%{n} pretiod *‘p@éfvid@t} Qesthibed. Ihradditfon, vabioas featlires The
or g€ PG Rads 204), are again seen. AS & RextSter, Wafer 300 segments,

550 are picked from the first dicing tape 404 and placed onto a so-called
s iminafer SBPPoTE Systemy 40588I¢e il THeARafer Suppért Ste tantlegicaly

preiReiide a secand dicing tape A0z Howevet, the jwafer supgert sy stem can
also be a temporary wafer support system, such as glass, ceramic, laminate,

subgisifidor(Siy stibBtrate? in Bhéenictimet the Savhthes 202are picked© 02 -
from the digipg {ape 404 and placedhontothe wafersupparh-12-cp 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.

FIGs. 15A and 15B illustrate a sixth step in the
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. In a step 750 similar to
that shown in FIGs. 7A and 7B, a plurality of via holes 702, 1is
formed in the organic material 602 to coincide with the bond
pads 204.

FIGs. 16A and 16B illustrate a seventh step 850 in
the 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. Step 850 is again
similar to that shown in FIGs. 8A and 8B of metal patterning of
metal traces 206 to electrically couple the bond pad 204

locations to the via 702 locations.
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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 segme ts ina si |Iars in-coating,.needle
ot et % Bo r‘(]gﬁlescrff:l)ed ﬁ%e 42

dispensing, or other manner as prewou oipsegmeﬁts
the65@csosdbsi&amall)ampla1&aﬁwmh planeaﬁ‘sﬁﬂf efarganiocomateriat 6O2uHbrAlingl e
to FIG 1416\ and 14B a fifth ste the sec%nd exemp dIl_a%met d of

via staF con cto ? d 2B.
manufacturing t e th roug -hole V|a “stackable semiconductor device shown

TheinvEl&Ss. 20%ard 2Brd whowh. Theaeedated wafee 800 sstrdnsfeaetdaghtoath a
con%l%cé)@ldv%v &l SUPPOrt scygt%rp#thgge‘;legogg i’%aée%‘éppa%%%%@e%a“che

again include glass, silicon bstrate materials, ceramic, and laminate
metmatetigls. FIGS. a5ArWI5B illustrate a sixth step in the second exemplary

method ofanyfactyring thefarorghsnole i, stackable semicopductor e

~ device shown in FIGs. 2A and 2B as seen in a side and top view, o
viardspeéetivelf.an astep FSoimilal & fieat shiowh mrF@%dW\W?Bdacmg

tap%'uflai"éy gbvigrhales 702 Hs dformed in thejorganic material ?P?&Q*&Pgtcé%e the
with the bond pads 204. FIGs. 16A and 16B illustrate a seventh step 850 in

depthetsstondrexenittaR -method of manufacturing the through-hole via

stackablesegicondyctardeviegsshawn it FlGs 2A aad 2B ag seendn gside
and top view, respectively. Ste P 850 is again

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
remove each device 200 from the dicing tape 410.

FIG. 20 illustrates a third exemplary embodiment of
through-hole via stackable semiconductor devices 910, shown
utilizing a die-to-die stacking configuration in a side view.
A series of devices 200 can be stacked 910 as shown to suit a
particular application. Each of the metal vias 902 can be
coupled 912 using a direct via metal bonding process. As one
skilled in the art would anticipate, any number of devices 200
can be stacked as shown to realize a desired implementation.

FIG. 21 illustrates a fourth exemplary embodiment of
through-hole via stackable semiconductor devices, shown
utilizing a die-to-die stacking configuration which
incorporates solder paste 916, again in a side view. The

solder paste 916 includes a mix of small solder particles and
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similar to that shown in FIGs. 8A and 8B of metal patterning of metal traces
206 to electrically couple the bond pad 204 locations to the via 702 locations.
-13 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
other\xise dePogited \Itvith a &onductive mat%rial to fill the viatholes ZOZ and b
fender the ‘métal vias 902 aseghéjﬁr?.tfoﬁlogvlné] the etal Via 802 formation °°
incprgcess,tthée . viaTiote waferc36(histransarbed entooan additional disinggtape
10 as shown.in FIGs, 18A and 18B, which illustrates the, depicted.nin
e o T b R el e oA 0 SheS Ry bon
be tmethodefinan dfacheingtthekthrbugihivhicle vid sfackable semiconductor
device shawp i £1Gs, 24 30d 28- A, euling.squrie 4025 AGRILUSEAL v
singulate the via hole watfer 960 into the depicted segments 970, resulting Iin
statheaddps 96aiAs il stepldaliovding Hfe seceritbsingdlatibn Gproéaéss, alhe

predigick and placemachipe canbe,utilized to again, remoys each devicep20Q, 4
from the dicing tape 410. FIG. 20 illustrates a third exemplary embodiment of

mu Lthrugh-hslesvia Stackablecdérficdnductdr aevices D102ashewn VitiiZingia ch are

appdiggesdie é&%ﬁ%ﬁ%@é@%&ﬁ@ %éig_glviec\ya &%%rﬁoe%@f@.eVi%c%OQ;‘Ethe
be stacked 910 as shown to suit a particular application. Each of the metal

viayiae be2 civhe dUPIetPYERsihg o ife @ ViR etalborieiing proteds 2&s

sho®*€ Any number of configurations of dies 202 having

flu

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 vias 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
specific implementation requires.

A sixth exemplary embodiment of a through-hole via
stackable semiconductor device 920 is shown in FIG. 23.
Device 920 illustrates an additional configuration of bond pads
204, traces 206, and a series of half-cut wvias 902 which are
disposed on opposing sides of a die 202. Here again, the
dies 902 are formed in the organic material 602 which is
disposed on each peripheral side of die 202 as shown. In a
variation of the depicted embodiment 920, a configuration can
include complete vias 902.

A seventh exemplary embodiment of a through-hole via
stackable semiconductor device 922 is depicted in FIG. 24.
Device 922 includes a series of so-called "dummy" wvia holes 924

which are disposed on opposing sides of the die 202 as shown.
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skilled in the art would anticipate, any number of devices 200 can be stacked
as shown to realize a desired implementation. FIG. 21 illustrates a fourth
exemplary embodiment of through-hole via stackable semiconductor
devices, shown utilizing a die-to-die stacking configuration which
incorporates solder paste 916, again in a side view. The solder paste 916
. _inc s a mix,of small solder particles and -14 flux. A variety of sqlder
VAot o SRS FRaHbS ot o T Gralod TPASGHIer brsia 518 ao"
Dumbg apphkedusding & 2dflawsofderingdrethod te teeate acsttongmetalturgitaly

bon tween each o tacked devices 914. A fifth exemplar .
i e ie e SER Lot L v Y 72

holstown th EE3. 2% Tihee présent embodiment indhlidies anallipléerowscofbonhdor
packaln204 2nd MURIE I 0LV Holes. 903 s SO Aop v ey yihich
are” appropriately connected with metal tracings 206. Each of the via holes
holg@E? aredisposedin the crganieundterial 662 ascstiown.tAmPRumberbf cutput
Nfi tions of dies 202 having multiple rows of bond pads 204 and
(1/€QN ore . o
multiple rows of via holes 902 can be implemented. In addition to the present
embodiméMnys hancthePerhbdimditt caprde Ealizéd whichédinetis the? 02,

in depigtedhalf-cut oyten Was 90210 hond pads 2Qd.whicharenot dogated.n, <,

the active surface of die 202, but on an additional surface, such as an

or jdditiondl die 262 Or eldEwiifete As%a Spechie iMpPRIRERRRGH reqlirés: A2°

i118ixth-exemplancembedinnemof adbreugirhaledds jstackable semicandugtoryge s
device 920 is shown in FIG. 23.

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
as seen in FIGs. 24 and 25 to connect a top die 203 with a
wire-bonding process. A series of bond pads 205 is disposed on
an active surface of the die 203. Wire bonds 207 connect the
bond pads 204 to the wvias 902. A dielectric, insulating or
bonding material 209 is disposed between the die 202 and 203 to
provide structural support for the device/package 928.

Semiconductor devices, such as device 200
incorporating a series of through-hole vias 208 or 902 can
provide a variety of functionality and flexibility in various
applications. Use of the organic material 210 allows placement
of the vias 208 outside the die 202, which allows for
additional circuitry within the die 202 and enhancing the
functionality of the device 200. 1In addition, by using the

organic material 210 instead of wafer 300 material, the
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Device 920 illustrates an additional configuration of bond pads 204, traces
206, and a series of half-cut vias 902 which are disposed on opposing sides
of a die 202. Here again, the dies 902 are formed in the organic material 602
which is disposed on each peripheral side of die 202 as shown. In a
variation of the depicted embodiment 920, a configuration can include
resZTRlEle Vias 802 Aseventh exemplary embodiment gl.a tnoudh-hole yia, ;)
{ackanie sémiconductor device 922 1S epictedin Fl 1240 TEvVice 932
caninckidesrafseriessof soscalleda’'sluiniykviaholes=8241 which aredispdsed on
varor;eTp:osingf si&iegSOf ék&%dileHZOZH as rslzhO\é/&.:-105fVias 902 arei%i%rgosed on the
le ndorlghtlhand side as shown. UISlummy via‘Holes 924 can provide for
electrical oninectivity througbrthe dieviceiOzNfos spécificapplieations.
nvBHEV Via, DOISS 93¢ Gan e used da connact.anqddijanal deicp 822,00 + o
package using a wire bonding process. In addition, the holes 924 can act as
wild growmicoras a conduitfodinpiteitpan <I/e) dighake Dumen holes 924 8an
embD8 SRRMGUrer s with Yias 902 in.a variely of implenentations. Rlope of the
example, multiple rows, or full or half-cut holes 924 can be implemented.
P eEREL 25 MR ated 0Re saeft efbodimént shedéviee 926N whichdihtitdes 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
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two stacked dies 202 and 203 utilizing the dummy via holes 902 as seen in
FIGs. 24 and 25 to connect a top die 203 with a wire-bonding process. A
series of bond pads 205 is disposed on an active surface of the die 203.
Wire bonds 207 connect the bond pads 204 to the vias 902. A dielectric,
insulating or bonding material 209 is disposed between the die 202 and 203
to provide structural support for the&evi%es/package 928. Semiconductor
devices, such as device 200 incorpor:ftlng a series of through-hole vias 208
or 902 can provide a variety of functionality and flexibility in various
whaapplications.\dse of the organic material 210 allows placement of the vias
208 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

1. thenorganic piaterial 24048stead of waler-3@Q mpterial, the -16 respective
yield per wafer is increased, The organic material can be configured to be as
thick 45 hEEAEFTH-4CRIHMbAALE e SVariety of vias 208 in any number of
applicatians.1While enerosmaoke-eisbadiments ofthe presentr #nwentiondiave
£ been illustrateéi in tdetail the skilled artisan will appreciate that modifications
1T 5hd 285pGEEBRY 1 tHose! 8fbodiments may be made without departing from
thesscopegithe presemtiinventiorpas set forthiin dhe fallowinthelaims r-ddion of
thelea\irPgtWShngscglggﬂ%%:olf %ieer,nlconductor device, comprising:
a via formed in the organic material;
a conductive material deposited in the via to form a
conductive via; and
a metal trace connecting the conductive via to one of the

bond pads.

2. The semiconductor device of claim 1, wherein the organic
material includes benzocyclobutene, polyimide, or acrylic

resin.

3. The semiconductor device of claim 1, further including a
second semiconductor die stacked over the first semiconductor
die, the second semiconductor die being electrically connected

to the first semiconductor die through the conductive via.

4. The semiconductor device of claim 1, wherein the

conductive via is cut through during singulation.

5. The semiconductor device of claim 1, further including:
a plurality of full-conductive wvias disposed in the

organic material; and
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a first semiconductor die; a plurality of bond pads formed over a surface of
the first semiconductor die; an organic material disposed around a peripheral
region of the first semiconductor die; a via formed in the organic material; a
conductive material deposited in the via to form a conductive via; and a
metal trace connecting the conductive via to one of the bond pads. 2. The
semiconductor device af claim 1, wherein the organic, material includes
Oy B, BOALE, O AUTE et S ne SBrmestddctor dSvice
orgefdlainma ffurther including a second semiconductor die stacked over the
first semiconductor die, the second semiconductor die being electrically
connected to the first semiconductor die through the conductive via. 4. The
6. serfilcondactor dedice tof claimvl, agheréinctheivoddudtivetlie is cutthrolighg a

dur 3}“'1%?”@9%‘89@%- The semicongugtor deyi Srqaqaigh%’cft'?hjﬁéﬁ‘%}‘dingi
a plurality of full-conductive vias disposed in the organic material, and -18 a

isoplarality 6 half-cbadirstiveé wasidisposed in the organic material. 6. The
semiconductor device of claim 1, further including a dummy via disposed in

the organic material electrically isolated from the bond pads.
7. A semiconductor device, comprising:

a first semiconductor die;

a bond pad formed over a surface of the first
semiconductor die;

an insulating material disposed around a peripheral region
of the first semiconductor die;

a conductive via formed in the insulating material; and

a metal trace connecting the conductive via to the bond

pad.

8. The semiconductor device of claim 7, wherein the
insulating material includes benzocyclobutene, polyimide, or

acrylic resin.

9. The semiconductor device of claim 7, further including a
second semiconductor die stacked over the first semiconductor
die, the second semiconductor die being electrically connected

to the first semiconductor die through the conductive via.

10. The semiconductor device of claim 7, wherein the

conductive via is cut through during singulation.

11. The semiconductor device of claim 7, further including:
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7. A semiconductor device, comprising: a first semiconductor die; a bond

pad formed over a surface of the first semiconductor die; an insulating
material disposed around a peripheral region of the first semiconductor die; a
conductive via formed in the insulating material; and a metal trace
connecting the conductive via to the bond pad. 8. The semiconductor device

of claim 7, wherein the insulating material includes benzocyclobute
polfl/inﬁnjrgig,k Slrpla%yyli?:r}reeéflilrlls.i a JI:ﬁgelggr%%lclo\ﬁedu\étloarSdeviLcSepc()jfg(/: égl)ml?, %Jq?l%er
insmthuidingramsgcondssiemisonductor die stacked over the first semiconductor

die, the,second. semiconductor die being electrically connected to the first
5 N&RENG SEMIEONdYCio q§&€ y d e st
semi naagto:rL d?]e t%rouéaht ecgonn u%%vé] (\ena‘.]Jl%.ST éss%(r)nslgondlu%tor (fewce

insoflelaim@, whersin #le conductive via is cut through during singulation. 11.
The semiconductor device of claim 7, further including: -19 a plurality of
full-conductive vias disposed in the insulating material; and a plurality of

12 half-cemtuctivediias dispdsed frethec ingeiaitingndaterial. 12. A semiconductor

deyice, camprising: & pluyality of stacked segiiconductardie eagh
semiconductor die including, (a) a plurality of bond pads formed over a
semgiggeictor die including,
(a) a plurality of bond pads formed over a surface
of the semiconductor die,
(b) an insulating material disposed around a
peripheral region of the semiconductor die,
(c) a plurality of conductive vias formed in the
insulating material, and

(d) a metal trace connecting one of the conductive

vias to a first one of the bond pads.

13. The semiconductor device of claim 12, wherein the

insulating material is an organic material.
14. The semiconductor device of claim 12, wherein the
insulating material includes benzocyclobutene, polyimide, or

acrylic resin.

15. The semiconductor device of claim 12, wherein the

conductive wvias are cut through during singulation.

16. The semiconductor device of claim 12, wherein the

conductive wvias are uncut during singulation.
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of the semiconductor die, (b) an insulating material disposed around a
peripheral region of the semiconductor die, (c) a plurality of conductive vias
formed in the insulating material, and (d) a metal trace connecting one of the
conductive vias to a first one of the bond pads. 13. The semiconductor
device of claim 12, wherein the insulating material is an organic material. 14.
The semiconductor device of claim 12, wherein the. insulating, material
ol TS/ b ke S Rag o Bimic j8sin I g Che bond
padsericonductondevicerof zlaiint? Wheremftheogenductive vias are cut

through during singulation. 16. The semiconductor device of claim 12,

wherein the conductive vias are uncut during singulation. -20 17. The
18 . serfiltondactor dedice tof clalmviZ; svivereinltherbohd, pads arearrangedidi-ag a
aurhiyrality, ofirows, 18 The semicondurtar deyvice, of elaim 1.2, furthey including

a dummy via disposed in the insulating material electrically isolated from'the
1 soBgri¢ Pads.or. Wsefmitonded? device, comprising: a first semiconductor

die; a plurality of bond pads formed over a surface of the first semiconductor

die; an insulating material disposed around a peripheral region of the first
19'3e%k§ﬁ66&%? Rgtor device, comprising:

a first semiconductor die;

17

a plurality of bond pads formed over a surface of the
first semiconductor die;

an insulating material disposed around a peripheral region
of the first semiconductor die;

a plurality of conductive vias formed in the insulating
material; and

a metal trace connecting one of the conductive vias to a
first one of the bond pads, wherein a second one of the bond

pads is electrically isolated from the conductive vias.

20. The semiconductor device of claim 19, wherein the

insulating material is an organic material.

21. The semiconductor device of claim 19, wherein the
insulating material includes benzocyclobutene, polyimide, or

acrylic resin.

22. The semiconductor device of claim 19, further including a
second semiconductor die stacked over the first semiconductor
die, the second semiconductor die being electrically connected

to the first semiconductor die through the conductive vias.
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a plurality of conductive vias formed in the insulating material; and a metal
trace connecting one of the conductive vias to a first one of the bond pads,
wherein a second one of the bond pads is electrically isolated from the
conductive vias. 20. The semiconductor device of claim 19, wherein the
insulating material is an organic material. 21. The semiconductor device of
claim 19, whereln the. insulaiing material indludes penzacyclobutene
polyimide, or acrylic resin. 5 'TIE s8miconductor device of craim 6 further
conigluding:a vseconarsemiconduictondie stackietboverrthe fiest isemiconductor
die, the second semiconductor die being electrically connected to the first
semiconductor die through the conductive vias. -21 23. The semiconductor
24 .devite of elaim I8l witereindke iconduttive wias aré cuvtiwoagn duhing
confiOpIRYEN, 24, T8 Semiconductordeyics RLelgim 33, wherein the
conductive vias are uncut during singulation. -22

23.
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