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APPARATUS, SYSTEM AND METHOD FOR W RELESS CONNECTI ON
I N I NTEGRATED Cl RCUI T PACKAGES Fi el d Enbodi ments of

woOheospnesent i nvention relate to integrated ci PCWiCN2006/001507

packagi ng, and particularly to wiring connections in
integrated circuit packages. Background Conputers and
el ectronic devices usually include an integrated
circuit (1C package. The |IC package may often have a
di e nounted on a base or support of the |IC package,
The die may include a circuit for performng an

el ectrical function, Sone |IC packages have gold or

c ' t i

¢ SPRRRATOS SYSHENE ARG METRHON Tt IARELESS CYRERILTION
fromthe circININTEGRATHDCIRGUID PACKAGESt o0 many

W res may cause undesirable signal interference, raise

Wi ring material cost, incrm package size to protect
the wires, increase the ch of short circuit anong

the WehGddinidi dfthe pRERN: iRhfol ke RChteptAe BFQREGAEkaging,
Bri ef %g)gclrlpti_pn % Dr.avvi.ngsOFIG 1 t%r%gugh FIG" 3 Eing
shbparticulaghy tr wiring dean¢atignsinditegiatedrrirgui packages. ng
structure according to an enbodi nent of the invention.

FIG 4 shows an appar at ugaggviﬁlg1 adiewth a
connecting structure acc ot her enbodi nent of
t he | méaputedatd Sectioniddeitgiusdally inchideey iR gRBRPRLUEIC)

having a die stack with a connecting structure
aedoeedi Bee Kopankaghmey ofiemkavsfe digvamonntgd gnijadigse ey @ppert of the

[ F : [ f ] .
Y e S L e
i nvenSbak ICHatkagtbhavk gold bosvpparwirghwwpled batweeh ileddic and
accor di ng to an enbadi nent .of the L
the support to allow electrical signal to be transferred to and from the circuit in the
die.

In some cases, too many wires may cause undesirable signal interference,
raise wiring material cost, increase package size to protect the wires, increase the
chance of short circuit among the wires, and may complicate manufacturing

process.

Brief Description of Drawings

FIG. 1 through FIG. 3 show an apparatus having a die with a connecting
structure according to an embodiment of the invention.
FIG. 4 shows an apparatus having a die with a connecting structure

according another embodiment of the invention.

CONFIRMATION COPY
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invention. FIG 16 shows a system according to an
enbodi nent of the invention. Description of

wansdissats FIG 1 through FIG 3 show an appacanNg006/001507

100 having a die 101 with a connecting structure 110
accor i@ % {heovdh FOPPEhd® Bh apbarktBehdving O%mie%mck Rlih a 1
shows a cross section of apparatus 100 based on a
coms:sm@mucune atoordjng tocan @nbcpdlmgntpf the igvention. t op pl an

vi ew F L}%lﬁﬁlﬁ) s 417&9 V\Q‘lou:g @?Ac@hse%of forinia, a?’cénilaﬁlng

t hree Vi éw 0 ron of ap ar
Sﬂi*@wn?&c&ﬁﬂﬁ@to ] embudlmeﬁﬁ@iftgé ﬁm?@mbl nat i on. | d
101 of apparatus 100 jn FIG 1 FIG 2 |n(:ue

a cir &l 5@@%6‘?‘#‘?@%3%‘{1%0 ngato et of the

such as a processor, a nenory device,
connunfcation devi ce, or sone conbination thereof
Appar FiGs16aowsmsyttemacpandingdd aaemb&lipmokafhe invensome
enbodi nents, apparatus 100 nay reside in a system or
in a device such a conputer or a cellular phone. In
FIG 1, connecting structure 110 enables transfer of

signals to and fronpeicipdOd of F@bodih@hist Y, SOMe
features descri bed herein (e.g., die 101 in FIG 1)

maybe Fa@pl threughdilGh 3 show @nlappasetus HQQ kavingd digerl@d gvith a
sect i

Pdsi st g {10 R0 diBE B S REEtpply Ao MGk B, 1

Sh@d 4 YrosSiBor 8R4 pgh%usdﬂﬁ)%akééﬁdl DEb& Rctich fong sictiod Gde 1-
in FIG 2) may be depicted wth solid Iine instead of

Hiaf dlesntopi \gwﬁ‘é ppparPro khshowade F1GHe nFiChé i5 a shrge-es

SO0 iy ke 3R 52

ombiatied. DROLO1AtappdraRe 100 SHIFIGRY aInﬂ(FﬂGdEnﬁl? isehiidksa vifouit
material, Support 120 may be a substrate of an IC

fercneafpEming afunetiongl saeri¢padugor daricesch acapogesspl a memory
PHBY. o Riralpioction JeBip brebpe oo RQRALALLDE SbEuah180 may
depaiticdan € pdd:l@gé.olln somwd anlbdﬂimerﬁy iappardfiis 160 noayvesidelin,a
and aconnection 150 havi ng ive s nt 151,
SHRIDOF iR dedefch A LOBPURRET &° @fﬁd REPRSy énigéenénqona}sefmg
Qb A8t 1d 0 CRAAMCE It For S HTRAL %o dmalfrdH dielRA.

For clarity, some features described herein (e.g., die 101 in FIG. 1) may be
depicted with solid lines instead of cross section line symbols (cross-hatch lines)
when the features are shown in a cross section view. Also for clarity, some features
described herein (e.g., die 101 in FIG. 2) may be depicted with solid line instead of
hidden line symbols (broken lines) when the features are shown in a plan view. In
FIG. 1, apparatus 100 includes an attachment 131, which attaches die 101 to a
support 120. Attachment 131 may include an adhesive material. Support 120 may
be a substrate of an IC package in which apparatus 100 may be located. As shown
in FIG. 1 through FIG. 3, connecting structure 110 includes a dielectric layer 199

covering at least a portion of die 101, a via 141, a via 148, a groove 147, and a

2
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FIG 3 is a three-dinensional view of a portion 133 of
apparatus 100 show ng detail of a via and groove

woandsinat3sd on, whi ch i ncludes vias 141 and 148, panaN2006/001507

groove 147, before connection 150 in FIG 1 is forned.

. : e _ (
@Sxﬁa@éﬁd&f% éo?ﬁuétﬁr% ggérﬂ?rlﬁl 16! éénd&éhve%@éiﬁé&%tﬁllg? ,e%nrc]lda

mat er 1 necti on S vias 141 and
cominvivel sEgmenh S gengorod dweive segroems USt andel S8at eri al

of co ciion, 150,.i ncl udes. nmet.al . Connectd on_ 1

coup! B g aimBptRE el ot rop PLEE S RPaa 100 1o
5iovAHPBOMTl 0PaRth BAErdA8 cOmbmativhwitieh ndthdel viasPADENA 148,
120 to allow electrical signal to transfer between di

psheropel 147 beforel canmppfion | 9an 1@ akis fopneds, /piieconprstign 150 s
Rithed TR, GRRe vl B RERRRCRIO R, 140 p 145, ap
pfveovel Wer Iicsuioseddiments cohdwtivenfaterial af cainectibd 11 50 includes

I ncl ud nb f dieb ds 111 f : 104
L e B THE e BSRERE Bes hSEBed8
Spof oo a1 0 4wl 12 P iR 2018 SR SRARIENie R 1o
tramsfattmoweasdia bomkpapl 1¢ .and sugponebaadipadil 2&n Sspportizond pad

L0567 cOB0R(S BULCTIRTRE LBl TR SErORERGeS iy pirut

$
Elé?feléi ahi@ theSotRRbRpoftin®. 101 and support 120 may have
ond pads on only two edges instead on all four edges

as shdwshow iEFIG. 2 die FilGucladestaowsntzen ofsiarbohé pedickld anhe

di anet.er of each aof .the,di e bgnd pads 1 and ort
Sisiire 104 and saog: 1D dbahides mrutes ol SRt bind Biasd R pR hrtace
i he Yh@furhBdr aaa@hele&&nﬁérﬁe&@meaj&a%w@msandwaﬁpm bond pads
di aneter of each of the die bond pads 111 and support

b2%ih &Y 21976 shan aseanswrambler In heme embedimentst the ngmbeeans the

Spianentbr ol BRusatF AR R opbl Bas 13 B u gt rom
fiRséid FES, 20 Foddekagsle, li¢ 1 0F afdiuppsrt 13@has hete bdirlipads on only

groove 147 and conductive segnents are also at an

bwigypdges dnsieadvaa llfouiedeates showndn Fléphort 120. In sone
enbod 'FIB™ Shows an example where the diameter of each of the die bond pads

111 and support bond pads 128 is greater than the diameter of each of the vias 141

and 148. In some embodiments, the diameter of each of the die bond pads 111 and
support bond pad 128 may be smaller than or equal the diameter of each of the vias
141 and 148.

FIG. 1 shows a surface 114 of dielectric layer 199 being at an angle relative
to surface 124 of support 120 such that groove 147 and conductive segments are
also at an angle relative to surface 124 of support 120. In some embodiments,
surface 114 of dielectric layer 199 may be substantially parallel to surface 124 of
support 120 such that groove 147 and conductive segments are also substantially
parallel to surface 124 of support 120.
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surface 114 of dielectric layer 199 nmaybe

substantially parallel to surface 124 of support 120
weuals/odas groove 147 and conductive segnents RCECA2606/001507

substantially parallel to surface 124 of support

120. iz i .
lﬁ. é‘%}?g’g W a@&&&ﬂ?%@%ﬂﬁ a20fhedtihd stBu e QQG}abﬁcgng to

struc acc I'ng to anot her enbodi ment o
anotten eimbodinfsit shiainventitil. Gis showadn 0t # mpngeqtingstragture 410

410 i ncl udes surface. 414 st ant.i al aral | el,~t 0 .a
Sapdssume 414 Sty g%af‘ﬁgat“é%(?@ Ay agt
GANGHETE ¥47 ARPRRKctYe Segdhent AFTBEdnRBCtiald 5B e substantially
substantially parallel to surface 424 of support 420.

parglel o sirfase g4 Pf eppertdRBw an apparat us 500 having a

die s 7 ' t : ]

o ant raRi et igr ERAPRE oAl o i dR g 10Ul
Eommsirpatiuctuie 510 aqepatig tosinBidolimsent obtheanvemties. FIG. 5
section along section line 5- 5 of the tpp plan vije

drowsgrapsstsaetiaoe apparas SO pased o a cresgsectionglopg section fine 5-
5 g{v %%fééﬁfﬁﬁ@%?&@ Xﬂgﬁi’&uﬁfso@ shawA LORICPs. 3162 A Q0
S et al 0 Via an

ow n groove conbi nati on.
AppasiahalsvisH 0f apyriioa of apgardtunF0teshoivihgpdatkibgba viasing lgmene
in FIG 5, die stg\ck 578 i ncl uﬂes iCch 501, 502, and
eqyabinztiof, fapPaTHuS W MY OHa Pt e A%3F D ce 501,

502, Aeghé%%iﬂ PR} W 8icGREK S3PRRAIRIdRE 50PN, Rapsu3kibnged
512, and 513. Attachnents 531, 532, and 533 attach die

A stackOd a suppoR(520t Dieea®ti, 51 end 50flinchids eppresponding die bond

596 Sdvelt agd 2% Slisenmienis Bl $4E B P E1E6 1 S, e
gg.%’ito ek 8 %ﬁd & subpéht e | estinbainpandieie TR0 MERIARNA ielectric

, 992, 553, 557, and 558 coupled to die bond pads 5
er 39P2covaring Btll8ashagortionaf dicp 961+ SBoartl §REd ameanastion S50

Iy
f 524 of ti
hidiioondyedie SaPR 85T 222 Sivenr hY 358 FEIRLD et
gm‘@m a5120@nd i3 6 RrBuppevBordpade28ion d surfabés24/of supfort
shows a via and groove conbi nati on, which includes

§20isCeuductisa segnsngs, S54neh25 283, Sandangr35S\ase Bumed i vyia and
SRV BRAERS e LG ORGP g AR lnd
%“3’?’&9 cbinBihafis Whith Bichidasvieida 1, 543,548 4ahd S8daltiiobee 547
before connection 550 in FIG. 5 is formed. After connection 550 is formed (FIG. 5)
conductive material of connection 550 fills vias 541, 542, 543, and 548 to form
conductive segments 551, 552, 553, and 558. The conductive material of
connection 550 also fills groove 547 to form conductive segment 557, which
bridges conductive segments 551, 552, 553, and 558. FIG. 5 shows an example
where apparatus 500 includes three dice. In some embodiments, the number of dice
of apparatus 500 may vary. For example, the number of dice of apparatus 500 may

be two or more than three.
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conductive segnents 551, 552, 553, and 558. The
conductive material of connection 550 also fills

waqanroeswae4d3d7 to form conductive segnent 557, whPCHI/CN2006/001507

bri dges conductive segnents 551, 552, 553, and 558.
FI G e Rakough FRG AR wREIOEs AldB@ke sfFoRRfgiatohhicteiag

three dice. In sone enbodi nents, the nunber of dice of

sipparetcsrdio®tonaenbodimerof thedaveation. t he nunber of

di ce ppar a 0 t f
thr oct i &AWk s sk hafe i 100, 804 Bad ¥ sackog on g

%gmt 1890.aD&RB0 £802) and B0 lude caeepoalding diecboad pads 811, 812,
enbodi nent of the invention. FIG 8 shows a die stack

B 3o Huppotd B nghles Bippok handpal BS ke eppRria sty Die
Ak e e 1o RSt
dive ped supbon @2p.aThe 2Bachments areppoitted Stoni B 8824 somiee

Su e e i s ST 2o P i
t'ﬁ%mgésto?%mh%o@gﬁn |ckdrfder) N ﬁf@oﬁle@m&dixh@nt&ocﬁ@rclativeg
enbodi r f 02, a

ment's, one re of the dice 801, 802, and 80
staall dhiavieicleress ofidive 80i5(802 28dBAB ciayenbarske thefymatiomofbe

mm (mcronmeter). Iln s enbodi pent.s, . the relatively
B Bop T srRu e greBrion TR6Bed Betfing 05 rmy
enhangrs, oh@ofe kIt @ic Bivert 490 BARGEST #4106 861,/900! 4Hd803 and on
according the description described herein. FIG 9

8 ffase pottion] 834 tof iseprioat ¥20. 2oghewn i HIG P, dickstaomategab899

A 1, 5B a3 AR bR iR B8 may
Bé fRmB@by A8 Aiting diSRStric MMerfal BR aick 800 80208nB833 and on a

Dielectric 1ayer 899 may be fornmed by depositing a_ )

ghipppeprtion &7 tad supporti?0dile sorge embediments ndergsiting e dplegfric
t I ] f 0 .

BHBRE] R0 R Bl AR Dbl R, g2, 03,

I mpgm begionise 1 vditehe 8REciRYmAteGAlL de otheAtmbadiftieas,
801, 802, and 803, and support portion 821 with the .
denosisiag thectiplgetaic magterial to tormelicleqitio yrediS%may dsdidemalding

i )k G AP B L Al e
feoiiguds o bd wied 82 forid didledtHe lageegdsct ric nmateri al .

Q her FIG. 10 shows a number of vias 841, 842, 843, and 848 formed in dielectric
layer 899. Vias 841, 842, 843, and 848 are substantially perpendicular to substrate
surface 824. As shown in FIG. 10, vias 841, 842, 843, and 848 are formed over die
bond pads 811, 812, and 813, and support bond pad 828 to provide an access to each
of the die bond pads 811, 812, and 813, and support bond pad 828. The access
allows connection to die bond pads 811, 812, 813, and support bond pad 828 in a

subsequent process. In some embodiments, vias 841, 842, 843, and 848 may be
formed by applying a laser to dielectric layer 899. In other embodiments, vias 841,
842, 843, and 848 may be formed by mechanically drilling dielectric layer 899. For
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techni ques may be used to formdielectric |ayer 899.
FIG 10 shows a nunber of vias 841, 842, 843, and 848

wobaoneswd4d3n di el ectric |layer 899. Vias 841 , 84BCTEN3006/001507

and 848 are substantially perpendicular to substrate

' . I v 01w e84
SHe B el ¥ pll5 UE 100 P dCicctbplagh 899 R M e T2
BIB3 ancdiBdB. slnspme otlivo puibpdicnedBglithograpby tedanignessogebeused to
each of the dj.e bon ads..811.. 812 d 3.4
s e eobrachie BrtoRcidices BG 3800 B vl s
e 4R0 rcghméam&h%s 3} Be uSddBro fBAR VRN BADE42DLIB] 284828

I'n a subsequent” process. In sone enbodi nents, vias
841, BUR 11duathremdingagionalyidye of vpertian § diglnsiris lager$o9 after

|.as j &l ectd ioC r 1899. In other enbodi nents,
Vﬁ%gﬁkkgg’d@ng‘n@@@%ﬁ%ﬁ@% may be forned by
mechapiG: ablsfowls o84 Tfeeined i dielebtaiy dxyeB899 and over vias 841,

Forexanpl e, drill bit b d drill ielectri
S, 845,000 S8 s R0 S, B 2 998 o roose BB 4 Heah

. . ‘ . q
R S e R
dppiving 8 %Ret 10 dicleottiviaysr 8901, IndMiRr efib3dinmnts, Bb8ve B hemy be
Eoverog b meghan el Gl vig iHURC RRE RS, ohel cxprBl Byl G may be
B0 00y ) 85140 0 g0 87 kB0
Fihopmghy techiiqiasanay e dsay ¢o re@@se podiony of digleagicdayer 88329

43, d 848. Vi 841, 842, 843 d 848

A B0V 54 Ml I o P S T SHGvE AR
embo R NhSiscHhBRY Gn %ﬁ{egglg& oRIFBAILY 6818 MikdBuckd such

| aser to dielectric |ayer . I'n_other enbodi nents,
thabsolder4alts h26p thay boploead ibgronye 847 ardn vias $di ) §42n 843, and

A o7 Bk rdoepat ot in vion e Prh S8 aisspn ARG
%fbcés@ MRayahbIB Sl 86T AL IBSY S thhtl SolREPARNV 66 SEAYHINVRAS SHE 842,

e used'to renove portions of dielectric layer 899 to
847, rnd 8D 0wl §97ve Y THerfram elepndpstive eanpegionydagoms f or m

e 847, Fl 1 | |
prdesecnsrad b aefst bl R0 T AR i TR i i LR
gﬂl{ggﬁpQ hRGPE pldted iPQYEvEHT. A5ublsBquen®froddss mdidelt 8tZolder
material so that the solder material may fill vias 841, 842, 843, and 848 and groove

847 to form a conductive connection.

In the processes described in FIG. 11 and FIG. 12, one or more of the
following techniques may be used to form vias 841, 842, 843, and 848 and groove
847: laser, mechanical drilling, and lithography.

FIG. 13 shows dielectric layer 899 after the formation of vias 841, 842, 843,
and 848 and groove 847.

FIG. 14 shows an apparatus 1400 having a connecting structure 1410.

Connecting structure 1410 includes dielectric layer 899, and a connection 1450
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848, or both in groove 847 and in vias 841, 842, 843,
and 848. A subsequent process may nelt solder balls
wa26B/8e38hat sol der balls 1266 may fill vias 8¢T/CN3&i/001507
843 and 848 and groove 847 to froma conductive
E&?gcalb%nd biasfsqureslgnbpsitomappm bombpBL80fIn seheer
|'s” 1266, sol der’ materjal wth sha e oi{g[] han baII
egmggnmy coenastier M40 mayybe Eyaeg by pl %&I@P@ ) such
that addes
SBIGREEAE 88 (R} 120, 1P RRYE Rl SR 78 84,390, 8131 add s, hon
madlEing ﬁcﬂd&‘ﬁ)aﬁﬂéTZG@SJmaﬂmohiecbdmmﬁwydﬁihme 84842 343 hed
rocesses described in FIG nd FI G
e aFonwsa47 g Faws caphactomrad o B rakpfent€ S oRlsr et
a¥é i & Jfo?%o%m]e&{’o% 11430, dﬂlﬁﬁ% %\BQ uwdqe\ﬁ%a@glraevd @7edd vias

anlca "I'ng, and ogr aphy. 13 shows
MleB&;BABpaﬂdaBﬁé to 88Eoud scédertwmg;rhmthmrr@pdww, 841,

843, and roove 847. .F an
DppsieRes Ty TR HCOnERiEriRg B AR (T e s 841,
mﬂ BT, ta!na @48 td fopthebnetddd 1450 | Adefingloebaeig dfahe aotictive

9, and a connecti on 1450coupl i ng di e bond pads 811,

I&m mgyl e pafamedolhe eanddctivepagtzanay be agngle atsial peat s,

1450 be .f
oo iﬂ'noo th B By mASEHE TR gy, 9 ‘%&Sf‘%%@?a%t%%ﬁ"é
6652 fle, 2 84mbindch ofafthnd48vert , Soiddripagre sar odiear cbaductive
6 so that solder balls 126 ,tyiflll vias 841, 842

941, maierialg 4 Othen techpiguesan@ube wsdio fithesenveddy iagh viea 841, 842,
43, AR DA R 2 g tfiFe SRLSE] o Bt SoficBtds 2450, tad BioWa i
P s, s i
fommpd Bisl, vigs 441 $47, 564, 350 848 ain! epnrlecip e konglppds R B2
%daSsl 384dd sulpﬁél% bof?cgﬁadf &R /18 c%rﬂg{:?{/éé@cgﬂgﬂtgﬁr?z %rrﬂtﬂﬁﬁ

curi ng akin the con
@60*/@84&3 tridging comdudtivd segmepmsids 1 ndf2p 4R, 3111(11@45@ Conductlve

SEaTeBlE A ol 4320 S AT PSR B AP oD ek 2 S port
SufERANAALORAL 1300016, T4 b beRARfor AU PAERES! &

As described in FIG. 8 through FIG. 14, since groove 847 and vias 841, 842,
843, and 848 are already formed (FIG. 13) before connection 1450 (FIG. 14) is
formed, conductive segments 1451, 1452, 1453, 1458, and 1457 of connection 1450
may be formed in one process step (step from FIG. 13 to FIG. 14) by, for example,
filling groove 847 and vias 841, 842, 843, and 848 with a conductive material at the
same time. Forming conductive segments 1451, 1452, 1453, 1458, and 1457 in one
process step or at the same time also means that connections between support bond
pad 828 and each of the die bond pads 811, 812, and 813 are not formed in separate
process steps. Therefore, manufacturing processes for connection between support
820 and dice 801, 802, and 803 may be simplified, or faster, or both, which may
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paste materials. O her techniques may be used to fill
groove 847 and vias 841, 842, 843, and 848 with a

woanueiddye naterial to form connecti on 1450. ASTAMNAMNG/001507

in FIG 14, connection 1450 i ncludes conductive

rg B s %éost. 1fRther, 14 @8scribBd ad R wioh FEG. 1 dudk FIG a8,
17, 842, 843, and 848 and coupled to die bond pads
Bidectifn® 1 S HA0,S59, andnidh 58 sppisin nLwiTes (rtelessbsuchay a

SR o S b PO g o
sERRFEt T, BRMENGSt hdpilso bd blucddibRauserthie idEBiah@yhegold)

subst antjaf_l er pendi cul ar to.s prt surf.ace 824.

KPR YUGLIREEHOS TEY DR ASIoiher ek (it U oateiialof the
. i i 8 14, since

Vg‘?%%%%%é‘ﬁ 1%%&1%{13%@%%{&@2%50,8%%@52(?]‘,315%235%re al r eady

f or meAls désctbedlid)FiGet treughdfilfe ddiinappasgas 109, 400,509, angl
f d, duct i ts. 14 52~ 14 458 ..
LR S ek beae b ey She oo i o i

HERG SRR, é%ﬁfinée? bERapdcAde! &2 2 dotnbifation(ef tHeddofDassodigted with
exanple, filling groove 847 and vias 841 , 842, 843

wines, 84§ beirbducad.c Shiy eletiviealmerformance of apprsatus b0, #PA00,
For i aduct i ts 1451, 14 5
o iy B it R SioRpecdipgpet Reroudébiidn 136,630, 550,

] FRARCEIC. ANErdigh FEE N1 4 Wiy Bel reladinely BRste? 2hn a
gpﬁlaﬁ@eh%hm%% the die bondgl%pads 8 11, 815, ant}jl 813 are

coonedtimnmmeith wires dfencas ia compedsen witle pavireiceppactipp electrical
facturi f '
BBt SR o kEReB 550, 530, 69ARE Slay IR SHEINE Ritx i RARRI
Q;Paédi &1 an I p&dRhge withasfardtiey 1080406 300paEIOD mpydestlatively
u

-urther, as described and shown in FIG 1thqugh FIG .
higherdbamiscan [6rpackepe witspired gumegtih. IMBIOXFntiErecapgections

' (&M ) A SHLENAS ; Nl lpred toi
P 33034 5150 Rt SR TSR £ ARASE

shobisdircaitelue Tdrwires iy be iaduceb STherfyreainsappheatusd @04, 500,
because the nmaterj al of .t he i

.0...00ld ' .
o0 e s heilinredp Bt S AR A F i dncrease
teri f . i SIS .
cr:ng n (ne (ran?Jf 8181)5? eg%%gqe%i@% ld%g gggog;ﬂ,g&%}} ?g@ %g des c?oingg%tmign
§ttsturd (&.51, ootgloctipGiruttre 5il Cagrplail Btodi FIG0Der BIGH 14pbdweemal

élpg%(oé Sgﬂi%gfggel%es%agqgrgs Sq%dglef é)nrlbo%?rgglﬁg,ttﬁg Er%célsggs’ described

in FIG. 8 through FIG. 14 may be used to form a connecting structure between a
single die and a support such as connecting structure 110 of FIG. 1 or connecting
structure 410 of FIG. 4.

FIG. 15 is a flowchart showing a method 1500 according to an embodiment
of the invéntion. Method 1500 forms a connecting structure between at least one
die and a support attached to the die. Activity 1510 of method 1500 forms a
dielectric layer on the die and the support. Activity 1520 forms via and groove

combinations in the dielectric layer. Activity 1530 forms connections in the via and
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i nduct ance, resistance, or, capacitance, or a
conbi nation of thereof, associated with wires, may be

woedsmaeh33 Thus, el ectrical performance of appaPa@ra:N2006/001507

100, 400, 500, or1400 nay be inproved. Further, a

SRIYVR Chinbhalibhd) Eif cofndteiohd &dupld@le béadpadz o, th@ﬂ 38D,
as descrlbeadln FI G 1throqu1)FIG 14, may °

sepner hasdypadnen thesuppeah Hl%f&ﬁﬁ@é@g@humerfow%by method 1500
%clu&@fl’n%g%’)%glﬂe% Wc%ﬁné?:tﬁ‘i% E%t&l%ymﬁ(‘éwl@z%]é) apd 410 of

ctrica I'n connecti on
FiG 1Y HRouwghyFIGE 14 nhé m:twlﬁdserf adpghcsd kﬁ@ﬁ Imaypeeddé theawtiviGes or

CRRSRRE ot RERE b eyt 28Rt g P o

q 90@ 8& bbﬂﬂtve MbERY Irmed! hrPth@ o?d’é? @E‘&Mx B a%? %artfl}:?lfér orRE:

O, as described in hrough F
Snmemesltlnmw be $¢pea1hd,r atndcathar:umay doeur oolywinces Viatgube
ef or ar at us

0, 400, 500,
@W&n °PH’éay Fu“’t“if"' f #évef apties) tg?%/t,h%? shgwn
@ppt@ma;tl on thereof, may increase. The processes
described in FIG 8 through FIG 14 form a connecting
st r uctligel § ghoy's a sygameseordiesnramiodiecs pbthgrinventign.oFystem

f f

T8 rtufls Ep Bt LD, SR LAEL 16, TWbpl Softifr 1630

dgsaphudse;dmmﬂdfu@ao Bntifyueugd obtp@ (1) daﬁuollbe 165@h displa
rma connecti ng structure bet ween a sin e ie an

ééé%a@rlieylz%ﬁ 1634, apeintiagidsyice d p 3 aperipheral device|1658, 1andra bus
ﬁﬁg@ectlng structure 4 10 of FIG 4. FIG 15 is a

owchart showi ng a nethod 1500 according to an
enbodPreueisonl61(may by @ gtnaa-puvipdse proctssdd of i applieation

SER0 R S RSl 200 S5 mcsmamndon
38005 ﬁleﬁq% @R‘\%?ﬂ} %g@g%ca A% T a&gss%&n&gvctsm% device, a

support forms via an r oov
Hesthmambiodesridenot Heonabiadtiait afi th:esb memory Aeticesi O t&Rfdller

f J‘I‘B con tions in the vi gro ve GO |nat|ons
ﬁ% G E‘l‘f Ao FaLiog i I BAige opWiKeless epramipication.
19,05 Eﬂorp&?ﬁi @%ﬁ xféﬂtstsjﬂﬁwgqgg% dm 186FmG %ﬁﬁfe' ddSpparatus

structure may 1 nc e the
swdboadiapparatys 3P0 d@ﬁnﬁﬁﬁ pnip e ol IGU i disodgdOFIGE 18, Cat®r more or

B Btons sy gt B raydie fflaelin ghe or ot [ pikkages
For example, processor 1610, or memory device 1620, or at least a portion of I/O
controller 1650, or a combination of these components may be included in an IC
package in which the IC package may include an apparatus such as apparatus 100,
400, 500, or 1400 of FIG. 1 through FIG. 14. Thus, one or more of the components
shown in system 1600 may include a connecting structure such as connecting
structure 110, 410, 510, or 1410 of FIG. 1 through FIG. 14.

System 1600 may include computers (e.g., desktops, laptops, hand-helds,

servers, Web appliances, routers, etc.), wireless communication devices (e.g.,



processes described in FIG 1 through FIG 14. The

i ndi vidual activities of nethod 1500 do not have to be
woeodson#ss i n the order shown or in any parti cBCECN2006/001507

order. Sonme activities may be repeated, and others nay

QEIRiIAr SHdnYs, @Bfetess Medred YhgaB e JRIiSitAlfasdifiBnts, N EN ofuter-

may have nore or Tewer "activities than those shown in

Fél@ed peripherals (c15, pritdovs, sgarnpss, sxaniorsoetd) mntertrinment devices

odi 0 el 0t LN

5B FRGnsy bl d bR e ¥ o G Wil e
eudkdeds, lcamcdide, digit4llcambias SMPS {Motibh Pictire MxpeddGrduipy Audio
and output (1/O controller 1650, a display 1652,

5 AR¥SDPayense e gpBes ety &t e and s dike aper i pher al
devi a6 Al nd SRS RSRA 10D PRYFOC 2
gener al - pur pose processor or an application specific
iembedinadnéscbfthe imwentionAsficientlytownablel those skil&Pi thagrt be a

P Ry BB S CUDEA G R cyporate
deYLiaR, | lgéicagl,G %lef%ﬂ,%b &3s, Ond LIRS EhdHBED r]?ﬂ_tﬂ@éﬁa&ﬁnﬁ%s éfilféeg)r

controlle O may i nclude a communi cation no
10 {eatwes or like nuehesals dessribe substantialty sidiler featumesythrapgheutdhe

SPTRARRLS ShAmtks osE T A e TialiOt, ¢FoTigHh ang eagyrs of
Ebize etbblinEatiindy Ko indiidedORE oPfubsBuRdTbr, tHRe GO HISRE 'Mﬁlg

shown in system 1600 may be included in one or nore |
pthek smbedinfests veillbeyspparerto those of skl imthesrt uponweading and

' . I I e} / t | er.
SR8 e i o 5, RBLLISs S AR b
15 ligddterdenked by the apfended Kagss, alonphiithithé Rdl dafpdaldpieldimito
i ncl ude an apparatus such as apparatus 100, 400, 500,
cfusugh glaims @e entitlésk ough FI G 14. Thus, one or nore
of the conponents shown in system 1600 may incl ude a
connecting structure such as connecting structure 110,
410, 510, or 1410 of FIG 1 through FIG 14. System
1600 may i nclude conputers (e.g., desktops, |aptops,
hand- hel ds,

10
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servers, Web appliances, routers, et
communi cati on devices (e.g.,cellular phones, cordless

wohoesdad4e3pager s, personal digital
conmput errel ated peripherals (e.qg.,

C.), wreless

assi stants, eCT/CON2006/001507
printers, scanners,

noni t Wiat iselaeimgd isent ert ai nment devices (e.g.,
tape and conpact disc

t el evi sions, radios, stereos,

pl ayers, video cassette recorders,

cancorders, digital

Eamsrg ,apgggmgh/&hbgﬁndgi cture Experts Goup, Audio

[ ay [ wat ches, etc.), and the
| i ke. a Figmostinsledidg e supnsrt wmfagn and haupperbiond pad on the support
ill.ustrate some specific enbodi ments of the invention
SWf4%Fciently to enable those skilled in the art to

pract hggestldRsinslibpgia e §1EfRE ahd e dieboadipadon K3 diesurface;
enbodi nents may incorporate structural, | ogical

ayer 3 ers, eo ganes,

el ect pidiggciriplayer decatedgside thed

ig

khsrdjelsctrie fayen icluding a via

R bR L S 535 W

ures

out € severa

Vi ews a chxanbdrecoupkidab yhe dipibbyd pasaidithesuppoitdond psd, wherein
Portions, and_features of %gins .enbodi
uel

thecqonaesgion fclyges atjgast ope ¢

pparatus conprising: a su

nent

. y .be
e segmsabinife thens and gaRye
odinents will be apparent to those of skill
?%B?ﬁgﬁéﬁ?t upon readi ng and understandi ng the above
description. Therefore, the scope of various

nmbodi ts i det i d hy th ded cl ai ,
B mhens Sy Lo che e RRE e o6 B bast g
gbﬁio%f%eedis Rirkdck 8ld Wkt h%oﬁhﬁ\' Jresk éu?})orjc surfite.

port 1 ncl

uding a support

surface and a support bond pad on the support surface;
fir di e includi.ng a die surface
n t hdhaPRPEHRY o L driseen & v A |

the dip@irsttvifindh@RRLicdayR ¥Rl ovEiGhs dict@nd p¥d;a and

groove conbi nation coupled to the die bond pad and the

suppomtsetmad digiadhe disl¢caicdaymend pver thosuppedt boad pad agd e

conne BT e GHREiY laven St Wi tia e il dhnasrpnd vin

i nside the via and groove conbi nati on.

B S Sedthin A taPies:

4, The apparatus of claim 3, wherein the first via and the second via are located

between the groove and the support surface.

5. The apparatus of claim 3, wherein the connection includes:

a first conductive segment inside the first via and coupled to the die bond

pad;

a second conductive segment inside the second via and coupled to the

support bond pad; and

a third conductive segment in the groove and coupled to the first and second

conductive segments.

11
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2. The apparatus of claim 1, wherein the dielectric
| ayer covers at |least a portion of the die surface and

wanods@asisza portion of the support surface. 3. PTHEN2006/001507

apparatus of claim11, wherein the via and groove
conmbi nation includes: a first via in the dielectric
| ayer and over the die hond

ad; a second via ih the
@i el eEhe IParast clyig %\v‘é&er%ﬁleéisﬁﬁaaﬁe% &0 %}f‘l"ﬁﬁ%ﬁ%ﬁnﬁ

&Ee%&efs%admgggpgggwgﬁ%itﬁaé_@ﬁg s@sbebr i dgi ng the first

vica an cond vi a. apparatus of claim 3,
wherein the first via and the second via are | ocated
et we the groaove .and the.sypport surface. 5.  The
Bopar Theapharents Shopia o apiere Ieenenestih ubfifisn Bl Caes.
a first conductive segnent inside the first via and
coupled to the die bond pad; a second conductive
8egnefhe apparates efirdaigel Buther fompIiNg oupl ed to the

support bond. pad; and a.thir : | . .
the- g SERP0N discrienef Do s hih B8R 90, i SERIER idchaing o
aRNWHEL M@ oSRESERIWiS bbnd padén P sakfuse; of cl ai m 5,
wherein the first and second conductive segrrentcil are

subst whetei thy viseandemen e ontbimagion Ferther gisides a tdywia over the

Th X claim6, wherein the connection
eﬁgpggfé?oﬁékﬂgﬁi,%kg The apparatus of claim11 further

conpr ivhkRin tha csmeotich flirtheainchidgefburth candutctivk sagnidut irsile

first die, the second die including a.die surface and
Hesbisd s aarl SO BIAG pBE SEHOTAISE A0 280 14 e dhird HaE e fagment
let%e varoove conbi nation further includes a third

VI a %@er t he second di e bond pad; and wherein the
connection further includes fourth conductive segnent

inside the third via and caupled to .the second die
Bond AHe2PRAIREOE ﬂ?lflﬂg’c‘gll‘?ﬂﬂe El}e\fgelgg& er F%vequ@qeast a
bR the die surface of the second die.

10.  The apparatus of claim 8 further comprising:

a third die arranged in a stack with the first and second dice, the third die
including a die surface and a third die bond pad on the die surface;

wherein the via and groove combination further include a fourth via over the
third die bond pad; and

wherein the connection further includes fifth conductive segment inside the
fourth via and coupled to the third die bond and to the third conductive segment in

the groove.

12
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9. The apparatus of claim8, wherein the dielectric
| ayer covers at |east a portion of the die surface of

conprising: athird die arranged in a stack with the
{1.r st AqpdemReRRfistCce, the third die including a die
surface’and a third die bond pad on the die surface;
wher eamintdgeated eir@uifdagkassecledpgi nat i on further include

a fourth via ov e ' ' . '

t he conﬁqupﬁ’ogﬁmf%ﬁlndir%ear;u:i&hé’lqa ea%e%ﬁ @? i @ondﬁ{:ht%iﬁ\llgg%%@
SRPBRBErfhdesi de the fourth via and coupled to the third
die bond and to the third conductiye, segnent jn.the _
gr oove. irstaliginciudinga issndnosnd 3415 be aéit‘@o&l‘& Aresyripce;

package j NGLYAL Der fbcHedBRside ?w&iy’ﬁhﬂ Eiseﬁe &URPRYEr including a

surface an%ga support bond pad on é ort Surface;

giafand gtoodt eombinatioh cappleddivo dhesdie bandkpashandhel seppodring pad;

on, the die surface; a dielectric layer |ocated outside
die, the die electric layer including a via and

e di ! h
groove %gﬁi&&g%ggeg@g&w 8 die®bond padl hd mwﬂ?ﬁ“‘??@%"‘?’e e

support a connecti on coupl ed 1 ]
hagimadnestivntindudaspp teast dse cdndratiye sdgarest msislerihevin iaod
i ncl udes, at,.l east one conductive segnment inside the

Fio9Vve FNEHRFe 2% nbi nati on; and a dynani ¢ random
accesg JRAmE Yardow g&e@%@h@? dedicé beupsedriaahd suypoet bead pad.

12. The systemof claim 11 turther conprising: a
second die arranged in a stack wwth the first die, the

cong, dje_| ' ' and a second die
E nd Sg%g}gﬁeﬁﬁtagfﬁeg%wgg%&%ﬁ yupl ed to the support
bond pgstond die arranged in a stack with the first die, the second die including a

die surface and a second die bond pad on the die surface and coupled to the support

bond pad.

13.  The system of claim 11, wherein the via and groove combination includes:
a first via in the dielectric layer and over the die bond pad of the first die;
a second via in the dielectric layer and over the second die bond pad,;
a third via in the dielectric layer and over the support bond pad; and

a groove in the dielectric layer and bridging the first, second, and third vias.

14.  The system of claim 13, wherein the connection includes:

a first conductive segment inside the first via and coupled to the bond pad of
the first die;

a second conductive segment inside the second via and coupled to the

second die bond pad,

13
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13. The systemof claim 11, wherein the via and groove
conbi nation includes: a first via in the dielectric

woOaywro1e3sl over the die bond pad of the first #C®CNa006/001507

second via in the dielectric | ayer and over the second
di e bopehiRa®ndactiveiskgn¥itandidt hbehifli wh S Ebdplddiah t
over the support bon%npad; 1and a groove inlfpt he eﬁﬂ)‘ﬂo
dbetidsead; pal | ayer and bridging the first, second, and

third yi tempf claim13 el n.the
conne c% ?%%thi Ciogifhﬁc@}grg :Sééﬁ?rﬁ r‘%ﬁ}e e (o] @P& &Quﬁ;ﬁg(g{%% firshSeepnd,
t bel thir bndtictivessgneeaup! ed to the bond pad of the first
di e; a second conductive segment inside the second via
and coupled to the second die bond pad;a third

coaduchi g{@% Jdpside the third via and coupled to
t he su%ﬁ}({)%&gon psé(ﬁ:,? and a fourth conductive segnent

i n t hefogmopvedielediricdayer edertad ldakiconkidicind GRe apdrtioand a
third conductive segments. 15. A nethod conpri sing:
fWﬁﬁ“ﬁéf]ﬂ&i‘?é’@t‘ﬁqk | ayer over at |east one die and

over afo&ﬂfrfgijﬂﬁ‘r_aﬁf & Vi ARPErbo é@%%ﬂiohggf fB€ dliGetric layer,
form ng plu allt);’ of via and groove conbinations in
t Wherdinedacle of the vizeanelr groseatogibinatinnhprofvideh en uéassatach plurality of

o BRR IR R B s e A B Gubior bbiad pads oirhe
Pluppaiti dnd Oof support bond pads on the support; and

form gtg a plurality of connections in the via and
gr oov eformmgiaeiabitysof cpnesctions isdbhvisfand igeoaye mnebirations,

TRt e Hclint™ e ROt oF G e pBss anme af e

tdupperoboitpddens are fornmed in one process step.

16.  The method of claim 15, wherein the connections are formed in one process

step.

17. The method of claim 15, wherein forming the via and groove combinations
includes:

forming a first via in the dielectric layer to provide an access to a first die
bond pad of the a plurality of die bond pads;

forming a second via in the dielectric layer to provide an access to a first
support bond pad of the a plurality of support bond pads; and

forming a groove in the dielectric layer to bridge the first via and the second

via.

18.  The method of claim 17, wherein forming the connections includes:

filling the first and second vias and the groove with a conductive material.

14
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17. The nmethod of claim 15, wherein formng the via
and groove conbinations includes: formng a first via

wonodasie4ads el ectric |layer to provide an access POTAN2006/001507

first die bond pad of the a plurality of die bond
nads; Theseing & aaOI whierir forfall e BdRcttids ihai@ds: t O
provide an access to a first support bond pad of the a
pl ur alplacingsf copdpgibretmasenal ip thggroewsdaticr ni ng a gr oove

in th j el. i Lol to. hri first 1via:

the. s BSANIE f ey B RE ribBio i ol e st bt
feofidictige toagr@al ﬁﬁ@b&lﬁﬁﬁ&lei 0dawaARS makdrlal.i ng the first
and second vias and the groove with a conductive
material.19. The nmethod of claim 17, wherein formng
bide CQ‘BP%’fettﬁdq?f A 1 Sotrerdil AE BRRHGOREHER] ¥Eludes one of a
material in the groové, and performng at 1east one ot
rselder bajl dnder coaddetvieipastemat erial , curing the conductive
mat eri al, and baki ng the conductive material. 20. The
met hod of claim 19, wherein the conductive nmateri al
ionCl Udes RIS AU FaisC2( SheR# the %Bﬁ’du’éti@@ﬂ&‘e@ﬁlbwﬁe%&ﬁt ot
21. The nmethod of clai'm 20, wherein the conductive
[sapnes pasie, | apasbimtionof tinepd edvep paste and scldatpastet i on of
tin and silver paste, and sol der paste.
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