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I n sem conduct or manufacture, packaging is the final

operation that transforns a sem conductor substrate

into a functional sem conductor conponent. Typically,

t he sem conductor substrate is in the formof a

sem conduct or die. Packagi ng provi des protection for

t he sem conductor substrate, a signal transm ssion
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wafer level packaging (WLP) provides smaller components and low cost volume
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[0003] With stacking, two or more semiconductor components are stacked
and interconnected into a stacked system. A signal transmission system for a stacked
system includes interconnects which electrically connect adjacent stacked
components. In addition, the signal transmission system must provide terminal
contacts for inputting and outputting signals into the system. The signal transmission
system for a 3D component includes interconnects that are vertically integrated, and
not necessarily planar to the major planar surfaces of the component. For example,
interconnects in the form of through wafer conductive vias can provide signal paths

between opposing planar surfaces of a semiconductor component.



not necessarily planar to the major planar surfaces of

t he conponent. For exanple, interconnects in the form
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pat hs between opposi ng pl anar surfaces of a

sem conduct or conponent.[0004] In general, new types

of i nterconnects have been devel oped for inplenenting

signal transm ssion systens to and fromthe integrated

circuits contai ned on the conm@nents. These

i nterconnects nust satisfy demanding el ectrica

r equi®@inits geraml.enamptlypes blidnient@meosnieaies beeis debeloped for
. bl e of .a high density canfigurati i,th.mnim .
nfPEAERRad, il SenERRIe sfitfis 46, B2 Homdneidoerated circuits
corthined on nitetampariintsa| Figesd anterdonfe@®hust ¥atisly demanding electrical

accommodat g t her chani cal stresses, and to . .
PGS obih SKIERIE bR (URTCRRRFELE GRS G pablepebiarigh density
cOVRFuration, ORith @EMBRT Ysigid1 9ath 1B AHE dnldORinitdl8 cross talk. The
.interconnects_nust be caPa l e of "reliable manufacture
integeeRpects Janst plsguhave dbg ebilibr togagspingnodatei themmal anechanical stresses,

. i . oL . .
<A RSl 8L S B O mrequency
ranget Herddisionr thsddteeangbisennss teatapsbly dftreliatleneanufacture using
' t LELoN, the through w.re .

ropfY b AREN Br Ay BB sehlfod QLR A0elf cayioment

wi t h[@0B] i Maeiguateandrmdimedtswef throwght adtesinseticomidots t®be further

tackin Ltiple 1 conduct ot _conponents. .or for )
aSRBEL A8 Sk BrorRiiB: S8 fikbireRRB” afsic Chyhf through wire
iderbetneatseprovitdet figignal h@nihissionhsystene with 813 RREEHIDNABR] with
.manuf acture i nﬁuel i abl e

c bl e.. of vol u .
C%“gg‘iﬁf aﬁﬁtagll? X?fsst g WP R HIuCIs SORIApeR§y PR ARsrmounting
sdriid0fdudtbmesi@pondilie th ol agd NYcEXaPRILS HurlRe, (Rl Bfs6bh wire

art and limtatjons related therewith, are intended to

inerconnects arg apablenef Melums magyfagture dpekablegondiguriions using

sePhicoitRicto? laddetblp Efuiphlelht.become apparent to those of
skill in the art qun a reading of the specification

and H0Y6ldYlovevendhel forsigaipe e@mmes pbter iefated artoind himitations
reRlt H%Qéwi&lg QR 1nt§¥dﬁ'ﬁptlo%ey ill%?@&ﬂ}er%@téot%&glulswey B8l ffitations
in the reférenced figures of the drawngs. 11 is
of the eglated arthwill hecemerappaientint thosmnef skiléirf thglartagpon a reading of the

[ ' idered illustrati
PO U0 PR dRyBsy % gure 1A i a Schemati c

pl an view of a sem conductor conponent havi ng through

BILf BeddBbAbE BRARG Sl ) - [0009] Figure 1B is a

n view of the sem conduct or
[0007] Exemplary embodiments are illustrated in the referenced figures of the

drawings. It is intended that the embodiments and the figures disclosed herein are to
be considered illustrative rather than limiting.

[0008] Figure 1A is a schematic plan view of a semiconductor component
having through wire interconnects (TWI);

[0009] Figure 1B is a schematic side elevation view of the semiconductor
component of Figure 1A;

[0010] Figure 1C is an enlarged schematic cross sectional view taken along
section line 1C-1C of Figure 1A illustrating a through wire interconnect (TWI) of the

semiconductor component;



conmponent of Figure IA; [0010] Figure 1Cis an

enl arged schematic cross sectional view taken al ong
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through wire interconnect (TW) of the sem conductor

conmponent ; [ 0011] Figures 2A-2L are enlarged schematic

cross sectional views of alternate enbodi nents of the

through wire interconnect (TW) shown in Figures |AlC
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component of Figure 4A;

[0018] Figure 4C is an enlarged schematic cross sectional view taken along
line 4C-4C of Figure 4A illustrating a through wire interconnect (TWI) of the
semiconductor component of Figure 4A;

[0019] Figure 4D is an enlarged schematic cross sectional view taken along
section line 4D-4D of Figure 4C illustrating an outer layer of the through wire
interconnect (TWI);

[0020] Figure 4E is an enlarged schematic cross sectional view taken along
section line 4E-4E of Figure 4C illustrating the outer layer of the through wire
interconnect (TWI);

[0021] Figure S is a schematic side elevation view equivalent to Figure 4C of
an alternate embodiment 2X semiconductor component encapsulated on opposing
sides;

[0022]) Figures 6A and 6B are schematic cross sectional views of a test

system incorporating the semiconductor component of Figures 4A-4E;



[0021] Figure 5 is a schematic side elevation view

equi valent to Figure 4C of an alternate enbodi nent 2X
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sides; [0022] Figures 6A and 6B are schematic cross

sectional views of a test systemincorporating the

sem conduct or conponent of Figures 4A-4E;[0023] Figure

7 is a schematic cross sectional view of an alternate

enbodi nent test systen1incorgbrating t he sem conduct or
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Figures 1A-1C;

[0029] Figure 12A is an enlarged schematic view taken along line 12A-12A
of Figure 11A;

[0030] Figure 12B is an enlarged schematic cross sectional view taken along
line 12B-12B of Figure 11B;

[0031] Figure 12C is an enlarged schematic view taken along line 12C-12C of
Figure 11D;

[0032] Figures 13A-13B are schematic cross sectional views showing steps in
a method for fabricating the alternate embodiment semiconductor component of
Figures 4A-4E;

[0033] Figure 14 is a schematic side elevation view equivalent to Figure 1B
of an alternate embodiment semiconductor component encapsulated on six sides;

[0034] Figures 15A-15D are schematic cross sectional views showing steps in
a method for fabricating the alternate embodiment semiconductor component of
Figure 2K;

[0035] Figures 16A-16C are schematic views showing steps in a method for

fabricating an embodiment semiconductor component using a film frame.



Fi gures 4A-4E; [0033] Figure 14 is a schematic side
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semiconductor devices such as transistors. For example, the semiconductor substrate

12 (Figure 1B) can comprise a high speed digital logic device, such as a dynamic
random access memory (DRAM), a static random access memory (SRAM), a flash
memory, a microprocessor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), an imager device, or a MEMS type device (e.g.,
accelerometer, microphone, speaker, electro mechanical device). In addition, the
semiconductor substrate 12 (Figure 1B) can comprise a tested die that has been
certified as a known good die.

[0038] As shown in Figure 1A, in the illustrative embodiment, the
semiconductor substrate 12 is a generally rectangular shaped die having opposed

lateral edges and opposed longitudinal edges. However, the semiconductor substrate



12 (Figure IB) can conprise a high speed digital |ogic
devi ce, such as a dynam c random access nenory (DRAM,
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application specific integrated circuit (ASIC), an
i mger device, or a MEMS type device (e.qg.,
accel eronmeter, m crophone, speaker, electro nmechanical
device). In addition, the semgonductor substrate 12
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Coaﬁwtmutbwhg@rﬁlntwgmwm% tlekexaopldethe substrate contacts

Z(F&B%Enﬂ}ﬁlele?&'t%ﬁlggwat@i Feas%lt@ A% &8%8? n elé Q% q]cg{rgnumcatlon

anot her alternati sone 0
wiglhHedotegrated ¢iEgujisr22 (Figure aﬁl) oot smecemrﬁmtcﬁlsubstfam@ $2. As will

S aI far nstr ctin
oo A LT R SRl TSR Ayt o reduc
mmmmecnwnems, BRed aff oitape bad bk eﬁrdumh{ y
that, are not jn electrical

i sol tacts
o1 RSk i) thet SSPHEORIPCLST Sihstrate 32 FHighre 1A) is
1111_1_@)at@h“mﬂl®rf}}9 fiowrcabisteite boﬁﬂathtZOG(IPEgLﬂrB 1 A)Sardinbéd Bfa single row.
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Hox?r Vel i % %{cg tﬁ% S‘FB{?QB@“ tor su strate 12 Flgure 1A) can include

tens of substrate contacts 20 (Figure 1A) arranged in a desired configuration, such as
a center array, an edge array or an area array. Also in the illustrative embodiment, the
substrate contacts 20 (Figure 1A) have a generally rectangular peripheral outline and
angled corners. However, as with the semiconductor substrate 12 (Figure 1A), the
substrate contacts 20 (Figure 1A) can have any polygonal shape including square,
circular, triangular and oval. In addition, a size of the substrate contacts 20 (Figure
1C) can be selected as required. For example, each substrate contact 20 (Figure 1C)
can have a length (L) (Figure 1C) of from about 50 pm to 200 pm and a width (W)
(Figure 1C) of from about 50 pm to 200 pum. Also in Figure 1A, each substrate



unwant ed capacitance, noise, bleed off voltage and
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a (R sugpw%' s%ﬁgtrrét% Bohthel E(?%én[ﬂen%nlﬁ@{) ecfuc’f‘or subfiate 42, a wire

orophosphosi i cate gl ass)
3(2);41 d@ vip 28ad donding, membexri3 2 opabs it 3(band ﬂ;eesulﬁﬁrate contact 20,

Fi ngs 44 (Figure 1C) aligned
a:{d ﬁ&?ﬁﬁg}gﬁ) r{} ??@gﬁﬁgg?s 20 whi ch provide access to

t he H9dd] Tat iz 28 t(Biguse 20) eAtdafls through aieesiibstrafe dddgact 20, and
m:,q{n'hc nqulﬂ Qr . s
throughthe Tull thickness of the semiconductor substrate 12, from the circuit side 17
to the back side 18 thereof. In the illustrative embodiment, the via 28 (Figure 1C) is
generally circular, and has an inside diameter (ID) which is about 1.5 to 3 times larger
than the outside diameter (OD) of the wire 30 (Figure 1C). By way of example, the
wire 30 (Figure 1C) can have an outside diameter (OD) of about 25 pum, and the via
28 (Figure 1C) can have an inside diameter (ID) of about 37.5 um to 75 um. In
addition, a length of the via 28 (Figure 1C) is dependent on an overall thickness T of

the semiconductor substrate 12 (Figure 1C). A representative range for the thickness



substrate 12 including the integrated circuits 22

(Figure 1C), the internal conductors 24 (Figure 1C),
wana7tiassoei e passivation |ayer 26 (Figure 1C), PCamusShm®7/002336

formed using well known sem conductor fabrication

processes. [0043] As also shown in Figure 1C, the

through wire interconnect 14 includes a via 28 through

the substrate contact 20 and t he sem conduct or

substrate 12, a wire 30 in thg via 28, a bondi ng

menber 32 on the wire 30 and the substrate contact 20,

T aﬂdmegsgﬁﬁbc)ﬁmmmtéﬁtﬂaed lBg“ 1'gf11rﬁt 1® da'hébezﬁ?om [aB@vﬂt4ﬂO dieo 725 um,
Vi a exte s throu strate
AegE IR OB e ARG LI PPN L R odRotstl Grefull thickness

dieepiwagirduct or substrate 12, fromthe circuit side 17
to the back side 18 thereof. In the illustrative

enbofi0EhThe vire2& (Hevw (G qraradsoriopluds agdnaplaing layer 34 (Figure
1<gjbf&Hleﬁf on ﬁﬂq Hias d?aﬂn 8p ltﬁj&e?%an tﬁ gl&k@al%in@ﬁla‘té the via 28

t1nmes ar ger out si di anet er
(Fégm» 169 ftdm ﬂw mged@ed Firguite22 ()iguByl Wapnd pthex slegirecal elements

o LI, 500N L AT compri

arheleeriaally hsubtingiraatetia; sydhD)s wpolybenie.8 pblyimmidenor7garylene) or

o BgR Ao Bio-in AGEERD: fif wioty (Bt b alHeF uial wlevia 28

(Fs@ure A Q) dotdh @addRiohso et va 28 (F fgugei1 €), ]:ﬁ?x) be Blectrically insulated.

o 0L B Eietes E47Toa 8 23 % Aoy boisp st i vpper eft

hadlddimekb i bebstdfe dotact epeuﬂ loftgkr %rﬂﬁ&ha era zm offset in both x
sem_conduct or substrate 12 is a thinned or

andhy digpeions dfom gcentsr et theysybatsyte partagy 20. o tm ij’é?aéhi @#ja 28 can

hRNaRi%dd Bnids: am)i (FegirtiddiHadYE bbbt ((rFe' BUF Rk width (L)
formed on an inside di aneter thereof,

whi
(FigwrethG)caf thy suhsftate caataehel (Figuogl €K @&ﬁe@amy theoyin {2§ecan be
lob{ﬁeect i ?%gre‘:%)ﬁ Qi Elﬁosagte(gdrﬁé{ft%Ochh AN |k Rehter of the substrate

enents on the sem conductor substrate 12.
coRttecti26s uAdeo, methbathen JBSIt ¢ garls, 11y sebstratonprthcte2@pan include

1@% (,iaggkgl y insulating material, such as a polymer
? g., yim de or parylene) or an oxide (e.qg.

Si 02)[004V]t érsnsitostnyin Figegred CetiBOw{rki3guisdodByd aloagrvelongltudmal
ég% E&fbslaviﬁ 6%% e(x”fé a%r 9‘: e %Etl nlegggllct) 3 \ég 2?3365% &ire 30

ri ca ns u ate
(ngurEllg])rcan [ba, hetdwm pla@ lﬁahe sna 28 LFsgmatlél‘) tysthb @ohygner material 36

ocat han orner of sub
é%‘ﬁ{’ &%ﬂ 581&%1&] V}a fg ¢F dgureq a7 Iﬁangurll&sqg? § (f ﬁ‘t igure 1C).
Tho pblytnantateriel Béodanoaaﬁn;frﬁsa:naraereeﬁt@tlyahsﬁlbﬁng ubﬁdbrleapelymer
ave

Rt e e or Er Dy Cre PGP dre PRvERS fragre! 36 (Figure
10nkAn ghclubie filledé,hsuch)as silicates, configured to reduce the coefficient of
thermal expansion (CTE) and adjust the viscosity of the dielectric material. Suitable
curable polymers are manufactured by Shinitsu of Japan, and Dexter Electronic
Materials of Rocky Hill, CT. For some applications, the polymer material 36 can
comprise an electrically conductive material, such as a nano particle conductive
polymer.

[0048] As also shown in Figure 1C, the wire 30 (Figure 1C) includes a loop
portion 50, and a first end 38 (Figure 1C) extending out of the via 28 (Figure 1C) and
bonded to the substrate contact 20 (Figure 1C). The wire 30 (Figure 1C) also includes



(Figure 1C) of the substrate contact 20 (Figure 1C).
Alternately, the via 28 can be | ocated anywhere on the
weubwiisae contact 20 such as in the center of PCIAIS2007/002336
substrate contact 20. Al so, rather than just one via
28, the substrate contact 20 can include nmultiple vias
28. [0047] As shown in Figure 1C, the wire 30 is
| ocated al ong a | ongitudinal axis of the via 28, and
extends across the entire length of the via 28. The
wire 30 (Figure 1C) can be held in place in the via 28
a saaogdreeudm) (Eggutr‘helCf)oplgwmﬂaﬁﬁfatoetheaba%ﬂéﬁl Huflige) 1C) of the

sl bl phPaeliz A0 RIS QURRlCIC) i
incladey a B@ndkd oehaeedtionctl (filglnmsllﬂ)dietwgpmﬁhﬂ iﬁr’o‘ieeqdd 8/¢higyre 1C) of
uc ol X i cone.
o 555 B 8 L5 oBRaCRR el b BB 0 g8 10
of THE WiRS36 bdnl 6@rhPfise & @BEEUERTadtGn Iﬂ&ﬂﬂﬁﬁl bhe generally spherlcally
coefficient_of thernal g ganﬁ)&ﬁ é 'Z:i) and adj ust Ibff fF
shopeg-engitacy bah 46nguch & aclps air ea ushg ap e CHBP‘& @me o
(Ep@))bqr&regs mgme%gg%rﬁgcégy Shinitsu of Japan and
Dexter Electronic Materials of Rock

sonel084P] i bnithe hrougte vise yn@rccmes?/ .1é| (%v@us%ml C), "the bonded
co‘ﬁﬂg@c{dns@ ?ﬁg‘ﬁk@ q?g é&%ﬂr}'seg %ngv%%ée PSncF%ﬁﬁécﬁhsmé%Bal@%ondmg

nano partlc e tive pO al so
prshewn sich & thermos@ic tdrethgimecopapressivumérelmnding| dtasnately, a

bon%?ﬁ) c n%{lgﬁ cgg?or?ﬁxgsesa g\)eg%; l'()% i) éﬁ%xgg u?tr%s wxre bondmg

A$ laao&xabanemae\lzc;dhe amtre 30 ¢aRi cnpriseC) bofmlelg\mxb@m @nd a bonded
1C Q

0&1"8 u%):?aél og?arf’?g a'b oL W%g b?g& O%g a%%eﬁ%t&lﬁ?ﬂ?{ﬁh&%e 30 can

ccﬁmmsemdmpmseduhﬁe; aicca b@ndéc‘heortﬂemmg hamibe én the form of a stud

|nt onnect 14 ure .1C) al so i,ncl udes a bonded
?F%‘HP’Z?QS‘E’F%HE%"_“L&)G RRIESSEI W £ i rst end 38

( Fi gwwoicbmbakhe appli€attfh edrihl trlve 19v0H, 050 Eiled mhat::r/owzoos

., addi ti on, _t he seco d.end. 40 Ejvﬂure 1% g& And

ermﬂsé Semicepd %%?P@eoaerg% Bfine dorugb WitH IpgEEangPpYs G WA An

Mg:?rﬂﬁfsakhﬁ SPhaht qfﬁr' FaSticHing Semictidub@rl Cépoiesis”,ahich is
"free air ball" formed using an electronic fla

m(:@m@)ratpﬁ desein birpicgenase dserithcasgmpthodeand sysiemy) tor Perfagmatmg
se S%ﬁ%fc%%ﬂﬂdh%nis%ﬁﬁ GRYNER %iléllrftgﬂcghﬁe%té QJs ﬁdi@nt application

connectl on gure nprises a

selyizh chd. o} wéa2,&§8n§1eai sal P /@&?dloﬁgerp%%éwetbaé hAa System For
PRS- L BTGP R Ao, i
alsoridcénporaged dsigig lusr refpsentiec algor dedsoipgs myethods and systems for
fabricating semiconductor components with through wire interconnects.

[0051] A representative outside diameter (OD) (Figure 1C) of the wire 30
can be from about 12 pm to about 150 pm. In addition, the wire 30 (Figure 1C) can
comprise a conventional wire material used in semiconductor packaging, such as
solder alloys, gold, gold alloys, copper, copper alloys, silver, silver alloys, aluminum,
aluminum-silicon alloys, and aluminum-magnesium alloys. In addition, the wire 30
(Figure 1C) can comprise a metal, or a metal alloy, that does not contain reductions of
hazardous substances (ROHS), such as lead. Exemplary ROHS free metals include
lead free solders, such as 97.5%8Sn2.5%Ag. Other ROHS free metals include gold,

copper and alloys of these metals such as copper coated with a layer of flash gold.



As another alternative, the wire 30 can conprise a

bondi ng ribbon, and a bonded connection can conprise a
woizbioana3aser e bond. As anot her alternative, theP@IrUs2®0/002336

can conprise a conpressed wire, and a bonded

connection can be in the formof a stud bunmp and a

conpression flange on the conpressed wire. [0050] US

pat ent application serial no. 11/296,057 filed on

12/ 07/ 2005, entitled "Sem congluct or Conponent s havi ng

Through Wre Interconnects (TW), And Met hods And
ABysthenmelfiag goatitrofahe wig: Setlﬁ?lgﬁfwlLE) stould prederablysbe greater than

[ [ corporaqgp re ref erence, describes

which is jn
thab of dbe SHbRLES FaE eyt GohapopgRe an insulated

bR e Isavihid Bn lecas vmgﬁt BLfRPNARE! Suchldz Ppb T
nggl)catl on sgerrllal cno i, a14 f| Iﬁe]}?qon 04/ 08? g"i‘ﬁer he

ingilpiing Bryer pehow iR @ysta&mt%p ap@@ f thealpwlgting layers 34 (Figure
1CEHRS %&Qﬁ‘%su@é@@&ﬁﬁﬁ@ V\We i av Al [BUIR W N‘/Igzr% Bond of Canada

I'nt erconnect s IS al so 1 ncorporate erein
r ef el0952k Antlse S]@Fé% m BegirerdAhbythe ugbs’rleermmfemonnect 14, the

an@llﬂ{% Gadnh Nl 392‘3EE[ g)ggféﬁe% 5 AR AL BES o) 4 bBH%éH"EH‘ #¥ Lfbstrate

I Nt €f connect’s represent ati ve out
cagitznteXOein ¢ @ght,(lbivguigeadi@nt of thdwsxhatrate GtntactrR (he Aflteomately, the

oA sz AR i esnfud ot el et 2 e
1@sad] om theevin @Q8NHiptreon Cp,amﬁdagate@ pnmgtpoaﬁoxsof thersubstrate contact
.0ys,, gol ol 0 copper, copper alloys,
Z&HI%%TF lcgiolrglger |2g6€ %\?G i num al uni num silicon
aI I omsspnmeaimmrrgummm(mgmal 1) Wbond4 fhte&fi'Gﬂ éridOJB of the wire
rise a neta

hiighre,fayo the Seb b boecic 6 BTanes dGie U dien, the bonding

m&%&éﬂ’ 3D Si g EHPEC PfmBEor sFeHSTirst SUAtACPHT KRS HhroRHOWRE #itérconnect,
ROHS free nmetals include |ead free solders, such as

asgprSesHEing 296 AYPPALIAG SREMES fordhe wiread & (Figute ). gafl @s a bonding
stiueRRE rfo?‘%@n&inlgot}‘lé tRfou %h SRfre "iﬁlteﬁlo?méé’tcm ‘?ﬁﬁﬁfbo P@? to an external

coated with a | ayer flash gold. A i ng
clegiripel gJement suph as gontagts qur @ suimjort hrdmtratq@ oefoethisr yhrpugh wire

in &ﬁf?%& & th&%nﬁéoﬁcﬂ@to?%gﬁfpr AL Cﬁi?:t xéoraleglber 32 éFlgure

W|re 30 can conprise an |nsu a
I(W peefnmhlng:oampredeeca mpoabmyllzmg,ubandabge onaterial ayel ,as gold or

1Stsh on the wire 30
Pl can aire t%gh% ace opi TA%%E{:I{‘% éofilé(‘Terayer s 34 (Figure
1C) [(mISFi]s Inythe 1blﬁstra|tusralemlanﬂubemd|thagbmdmg insenabwei 322 (Higure 1C)
co'x_nprlse alcskgd %Ond Of ﬁf;?agﬁéj m% l?Oé’l%Zh tt%AEI& lhsbes&rﬁg ?nt?cﬁ é7_0 In this
cab@,rtﬁe IbgndmghﬂemBél* 325(ngmat €t) caaxie foomtdesiviga Wite baader, a stud
i S_bonde g t he subﬁéyate COB% ct 20 in '

oye3Rl oh =Gt BAETBE T RUSOHED: 406 oBACRcReser 33 (Figure 1C) can

cofhprivenatalliys bihip, a welded connection, or a conductive polymer connection.

In Figure 1C, the bonding member 32 has a diameter which is less than the length (L)
and the width (W) of the substrate contact 20 (e.g., 25% to 75%), such that it covers
only a portion of the substrate contact 20, and does not cover the via 28. However, a
bonding member can also be configured to substantially cover the substrate contact 20
and the via 28.

[0055] As shown in Figure 1B, the polymer layer 16 substantially covers the
circuit side 17 of the substrate 12, and has a peripheral outline matching that of the

substrate 12. Alternately, the polymer layer 16 can cover only selected portions of the



bondi ng nmenber 32 (Figure 1C) can be centered on the
substrate contact 20 (Figure 1C) and on the via 28
wORMWuBes01C), or | ocated on any portion of thePCT/US2007/002336
substrate contact 20 (Figure 1C) or the via 28 (Figure
1C). [0053] The bondi ng nmenber 32 (Figure 1C) bonds
the first end 38 of the wire 30 (Figure 1C) to the
substrate contact 20 (Figure 1C). In addition, the
bondi ng nmenber 32 (Figure 1ClIfunctions as a first
contact for the through wire interconnect, as a
cirseit sidenty? afiths sstnte 1Ry sich @s ok theoareash sumbunalimpthe substrate

cobRRUE AT Py ETLTBHIEHELY, i LB B s

cogtatBr20edndebep poitivals 56| cfitkatvires G0 Imf tise mumﬁe ate@onnects 14.
support substr anotg]l r t hr ou

te
THe VA BEE: IR S50 Her PeLAE STIHCT e RO hE dinaing fismber 32.
HEROR-: N 1iPREREsn 48 of FheOboRliddmepitRt elzabhmn@mnaheae;smaeed by the

non oxi di zi ng, bonda blfe mat eri al ﬁlﬁh as or
pohymaen kyey 16r 2n4 torSs Ryfirse PBiRGL FF Wéﬁ?cwteggonnect 14

pr h%gtodlgggg,]ut Lfdetihe illustrative errbodl ment, the
nber 32 (Figure 1C) conprises a st ud bump

or 208361 Tﬂmmolywnd@cprtlé Hgure sk fant eoreaﬁﬁ%etcuz@le pRlymer
%t]ahﬁl %%eas LiiGo O 11 gm ?&r&l’égg LJ)rrea &leﬁ@rhom?pound In

a wre

adldummethesct\maeermés earymctude fbl@rﬂ;l isheh mb@ates zocﬁglgsfl @ ae@!)we the
|
oS BB L b ARiah KPR 2ot LG, SELVRELARDor % Boymer

connec gure _
mineriali rOnenmiitable GRalila sotymh'r awed¢régl isvmaohfacgir¢dbys Deliten Electronic

VS 0Pkl B Ol SSRGS o i

m@lﬂﬂnyg @ofpPoluhdris Qﬁaﬁdfecmt&as by aliSR dvbict@ of M&th akdedcoesinder the

s b i S M G R DRl s

fos Uil h&sistad hdding @r@dws toee Mérdindfter {i&@ﬁEéd A mhnfictured by
in FlgureIB the‘é) nmer |ayer 16 substantially
ShignFaysCheraicat Coyl a7 of the substrate 12, and

has @oBeyi PIRS %lblﬁh'éﬂ ld%r et Eli‘lgﬁﬂz 109t hdaf atdl@nar surface which

substrate 12. t'er nat el ymer |ayer 16 can
fagiifetes @mac}ms@|o§ctbeopepap@n4m@ro¢0mn%mmclﬂ (Figuge 149 gt another

(%rﬂgo S E%K' k@h %eﬁ@lev@l%@stﬂﬁe ofH élddnh@n ,FhEPSIy itk 'ié?y‘ép db rQElgure 10)

strate contacts . shown in Figure 1C,

engepsiates theywire B0 Figupd eﬂ),atiweéoqmem@@ssior gure dﬁ)afttge wire 30
(F\%\é{u@qﬁgl&%Rh@%%ﬁﬂlﬁ)xg?négb&fﬁt(b%% ies. 30 of the through

terconnects~14 he po ayer 16 al so
subs938] al RefamingpouFiguess 1he Moritirnge mmmpnsdiment through wire

1n't_8V\§nn%cts £1.5148 IQIO 4 'a%gll@@tr&%dt bﬁlebtﬂwgrﬁgwff@ ThRFcodfects 14-1 to

emal ns unencapsu at
14 15 are all substantially similar to the through wire interconnect 14 (Figures 1A-

1C).

[0059] In Figure 2A, a through wire interconnect 14-1 includes a wire 30-1
encapsulated b}.r a polymer material 36-1, and a second contact 46-1 in the form of a
planar end of the wire 30-1. In addition, the polymer material 36-1 and the second
contact 46-1 have a same planar surface.

[0060] In Figure 2B, a through wire interconnect 14-2 includes a wire 30-2
encapsulated by a polymer material 36-2, and a second contact 46-2 in the form of a

stud bump or a ball bump on the wire 30-2 and the polymer material 36-2.



pol ynmer layer 16, and forns a first contact for the

through wire interconnect 14 proximate to the circuit
wei20e/123302[ 0056] The pol yner |ayer 16 (Fi gure RCI/USa0®7/002336

conprise a curable polyner material such as silicone,

pol yi m de, epoxy parylene or a nolding conmpound. In

addition, these materials can include fillers, such as

silicates, configured to reduce the coefficient of

t hermal expansion (CTE), and 1&djust the viscosity of

t he mer material. One suitable curable polyner

nat dﬂOéf/] il mﬁw%tmﬂ@@ugﬁym@xﬂ@m@m@@t Yo iircludes a wire 30-3

el B ot 367, AOF 08 AdeTR e fom ot
mmmwwwmwmmmmmmmmmwmwﬁmm@mwmmm
eS| S 0RO I
enfiin SRR G T Pinediptits 2 iR 1Y spated end
Alparhgieng withcteswire mshedsmpﬂafrigegoldeahe iseeshdarcentact 46-3 can
manuf ac ed hi t su _Che . Ltd. of Japan.
COPRRSG i LPIB@BW@W%} & DUFRP (’H’%ﬁr e 1C) has a pl anar
sur ffa0 d]"\hlrphgﬁﬂacﬂ)l 4 ﬂh@ﬁ;ﬁﬁhﬁfd(in&ﬂc&fnebh% -4 includes a wire 30-4
sem con ctor conponent_ 1 A) to another

F
engapfsiatehtby apobene material éé(é | g%fb‘étert‘éheél back to erRqsgp second

co%ﬂn% @@|4ydm£e|v@1§éej0 46 (Figure 1C) encapsulates the wire
ure 1C), the loop portion 50 (Figure 1C) of the

Wi r e[09 3) Firgﬁpgerel@ a thagughwitsdntsreqpneeindtp indudes g yee 30-5
en%&n%su d’it%g ﬁ?htlﬁr Fyifibr B rbP36159YAES s@@brngzon?'ictt Qﬁ@fnethe form of a

ough wre i nt érconnects 14-1 to 14-1
plamag mdtdillmﬂrcmttbd WleHié) $ hnd therpoliymer mﬁteglabﬁﬁrﬁect s 14 1

" 003 TRl 36,27 BEBSHF bivk Rjeforilent B ficlbfle ol $he 30-6
enedpsudatéhbp ag:ltblymasranatana]r Iwando udditiof, a suijstrel'esl 226 vé q=tehed back
JECRN T RO T TCAE I N —
pl%dfer %gg ?g nihde \l(\:/iger:] tag? dndahe pbm@gh%ﬁl %Fﬁa bavead sadfe plaamdsurface.

[ 006¥P6Ph i figuee é@ g JeiFe fieotsel [ g e s vy 30-7

en'c LHES bg a“ﬂo!ﬁné’iQngteﬁﬁ'lC%ﬁ ulahedtiby, iR mer materlal 36-7
eri al and a second contact 46-2 in t

andfa bacl side b mgmbmae Bat1 m@m@e@rchhéo\ﬁ?cp@se@sezoaﬁéwwét 46-7
wﬂﬁh%%ﬁn@?&tﬁféﬁoﬁﬁe %ile0RP2] In Figure 2C, a through

Wre terconnect 14-3 includes a wire 30-3

encal®9ebht & Figpra2He ayh@mghavm indg¢rcgmnegt 14rfiinglugles grygire 30-8
en%gﬁsgﬁﬁgd 4!’52 pélgmte é} 4N38l8 aHE‘%&ﬁL: r, 2 olﬁk&%ﬁérlal 36-8 also
|'d ni ck of t

on the en ewre -
enicapsulates the circuit side of the substrate 12-8. In this embodlment the polymer

material 36-8 takes the place of both the polymer layer 16 (Figure 1C) and the
polymer material 36 (Figure 1C). As will be further explained, the polymer material
36-8 can be formed using a film assisted molding process. The through wire
interconnect 14-8 also includes a second contact 46-8 which comprises a planar end
of the wire 30-8, which is co-planar to the polymer material 36-8.

[0067] In Figure 2I, a through wire interconnect 14-9 includes a wire 30-9
encapsulated by a polymer material 36-9. As with the previous embodiment, the
polymer material 36-9 also encapsulates the circuit side of the substrate 12-9. The
through wire interconnect 14-9 also includes a second contact 46-9 which comprises

an end of the wire 30-9 projecting from a surface of the polymer material 36-9.



enbodi nent the second contact 46-3 can conprise a

nmeni scus sol der coated end. Alternately, with the wire
wGBQe®/168m0pr i si ng gold, the second contact 46- 3PCaWS2007/002336

conprise nickel plated with a solder bunp or ball.

[0062] In Figure 2D, a through wire interconnect 14-4

includes a wire 30-4 encapsul ated by a pol yner

material 36-3 that is etched back to expose a second

contact 46-4 on the wire 30-443 [0063] In Figure 2E, a

through wire interconnect 14-5 includes a wire 30-5

encapdyspt BOFiRYre2 0l iNFBEh WRteShicdonRe O] 4-20 ¢h FukB@ONFe 30-10
cont act 46 5in the formof a planar netal pad on the

engppllged Hyamgobieerpapierel 3hdle risaritheths previges prbediment, the
pCJ\E’IgHIr ﬁ'lg?é: Fial 361 1Y 85'(9 Qné@pﬁlﬂaﬂe@tﬂ% &%{ﬂxegihe %%T}Qi élﬁﬁ{rhltge@ 0. The

encapsul ated" by a pol yner teria
thegghtwios interconmest A 4+19 aso mclusep daek Sidacﬁolstmerelnwslé 10 and a

o5 BRI Loy o P RS o060 0407 Afr o e
baoklsidegrolyratelayeal 16360.6 have a sams pl anar surface.
006 Fi '

ol D968 1 e 2508 BrebBh DI Gyl FT fgiSes Wi 30-11
bt o alti@ﬁoﬁmnldfaabtdqldﬁng)menﬁef B2tlne o hbﬁ%mbﬁiﬂirﬁéntaﬂl bonded

36-7 a ac si of a substrat et ched
CHRERITb 42bbas A TUE RV EBE Va0 e B PEBion of the
bt the@ibel B2-W . r fFoSQmep[eO@K@LoﬁcﬁnglrﬂéiﬁBerzﬁ 12 can compmse a

through wire interconnect 14-8 includes a wire -
stiach @aa@ulpcaxd@é tpy %lswzﬁtgaﬁﬁe?onﬁ&t@rorhl ang.-tge bopded, e?nnepﬂen 42-11

d?;ohé’xﬂﬁhsémat 8hil Abomb t&nfdS 8n GRE AR UilﬁeﬁiaEéI%“ the bonded
de of the substrate 12-8. In this )odi nent

cq@mreytm 42rdd cqepdie Remed paxwkere lpa the &@@dmg rpemher 31 I such as in
thgqge}ﬂ I of @Me‘%)é)ﬁelfl&l Q#Faec E%re@f‘dA BSWMH? fﬁtitrl]g suBtantially

gure urther ai ned.
erp'abgmaﬂs pheet roegh Brednteagonbectf 1ot hb,dwluslemg:s ah¢ bpmded connection
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al so includes. a second contact 46-9 il\:hl ch corrop 1 ses
member 32-12 in the form of a double bump. this embodi

ment, a bonded
connection 42-12 comprises a wire 30-12 within the bonding member 32-12
sandwiched between the double bumps. Alternately, the bonded connection 42-12
can be formed between the lowermost bump of the bonding member 32-12 and the
substrate contact 20-12. US Patent Nos. 5,496,775 and 6,717,245, both of which are
incorporated herein by reference, disclose double bump structures and techniques. A
polymer layer 16-12 substantially encapsulates the through wire interconnect 14-12,
but leaves a portion of the bonding member 32-12 exposed as a first contact for the
through wire interconnect 14-12. In addition, the polymer layer 16-12 also fills the
via 28-12 and secures the wire 30-12 therein, substantially as previously described for
polymer material 36 (Figure 1C). The polymer layer 16-12 can be formed using a

film assisted molding process to be hereinafter described.



an end of the wire 30-9 projecting froma surface of

the polynmer material 36-9.[0068] In Figure 2J, a
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previ ous enbodi ment, the polyner material 36-10 al so

encapsul ates the circuit side of the substrate 12-10.

The through wire interconnect 14-10 al so includes a
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described for polymer material 36 (Figure 1C). As will be further explained, the tip
portion 35-14 can also include a wear resistant or penetration enhancing layer. In
addition, the polymer layer 16-14 can be formed using a film assisted molding
process to be hereinafter described.

[0073] In Figure 20, a through wire interconnect 14-15 is substantially
similar to the through wire interconnect 14-14 (Figure 2N). However, the through
wire interconnect 14-15 also includes a projection 37-15, such as a metal pin, a ball
bump or a stud bump, on the tip portion of the wire 30-15. In this embodiment, the

projection 37-15 functions as a first contact for the through wire interconnect 14-15.



through wire interconnect 14-12. In addition, the

pol ynmer |ayer 16-12 also fills the via 28-12 and
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previously described for polyner material 36 (Figure

1C). The pol ynmer | ayer 16-12 can be forned using a

filmassisted nolding process to be hereinafter
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In Figure 2N, a through wire interconnect 14-14
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contacts 46. Previously incorporated applicati n s rial no. 11/296,057 discloses
additional semiconductor components and stacked systems that can be fabricated
using semiconductor components with through wire interconnects.
[0076] Referring to Figures 4A-4E, an alternate embodiment semiconductor
component 10A is illustrated. The semiconductor component 10A includes a
substrate 12A having a plurality of substrate contacts 20A and through wire

interconnects 14A. Each through wire interconnect 14A includes a via 28A, a wire

30A having a loop portion 50A, and a bonding member 32A bonding the wire 30A to



addition, the polyner |ayer 16-14 can be formed using

a filmassisted nolding process to be hereinafter
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i nterconnect 14-15 is substantially simlar to the

through wire interconnect 14-14 (Figure 2N). However,

the through wire interconnect 14-15 al so includes a
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ﬁgggﬁgﬁzéﬁrfaces for stacking. In addition, the bal

cont {X78] 4@hegmlimer andnigits S8 AaFig@rerd Opkard aRb A Sordfured to
pltol;]/?desat S%)%ﬁl%q‘orce which allows the contact balls 46A (Figure 4C) to flex in the z-
direction during electrical engagement of a test contact 64 (Figure 6A) on a device
under test 66 (Figure 6A). The device under test 66 (Figure 6A) can comprise a
semiconductor die or wafer, or an array of semiconductor dice on a semiconductor
wafer or portion thereof. The polymer member 58A (Figure 4C) also allow the tips of
the loop portions 50A (Figure 4C) of the wires 30A (Figure 4C) to flex during
electrical engagement of mating contacts. The sidewalls of the vias 28A (Figure 4C)
can also be covered with a low friction insulating layer 34A (Figure 4C), such as
parylene, which allows the wires 30A to move freely within the vias 28A (Figure 4C)

during electrical engagement. The wires 30A can also include polymer layers such as



system 56. Alternately, separate term nal contacts
such as solder balls can be fornmed on the
weemi7aaessdect or conponents 10 in el ectrical PCT/US2007/002336
conmuni cation with the ball contacts 46. Previously
I ncorporated application serial no. 11/296, 057
di scl oses additi onal sem conductor conponents and
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the surfaces of the wires 30A (Figure 4C). For example, the wires 30A (Figure 4C)
can comprise gold, and the outer layers 60A (Figures 4D and 4E) can comprise
nickel, tungsten or a conductive polymer having metal particles therein. In addition to
providing wear resistant surfaces, the outer layers 60A can also enhance oxide and
contaminant penetration for making low resistance, temporary or permanent electrical
connections.

[0081] Referring to Figure 5, an alternate embodiment 2X semiconductor
component 10B includes through wire interconnects 14B constructed substantially as

previously described for the semiconductor component 10A (Figure 4C). As such,



second height H2 (Figure 4C) of the bondi ng nmenbers

32A (Figure 4C) on the substrate 12A. [0078] The
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this case the semiconductor component 10A can be contained in a test fixture,
substantially as described in US Patent No. 5,519,332 entitled "Carrier For Testing An
Unpackaged Semiconductor Die", which is incorporated herein by reference.

[0083] As shown in Figure 6A, the device under test 66 includes a plurality
of test contacts 64 that are initially aligned with the ball contacts 46A of the through
wire interconnects 14A. Alignment can be accomplished using optical or mechanical
alignment techniques that are known in the art. As also shown in Figure 6A, the

through wire interconnects 14A are placed in electrical communication with test

circuitry 70, which is configured to apply test signals to the device under test 66.



footprint such as a circular or polygonal, and any

desired height. In addition, the polyner nenbers 58A
woaomn7imgdopde grooves, ridges, indentations or 8CHAEIS2007/002336
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e sem conduct or corrponen also includes a first
the atdirestion gyeing mmcalwngmmm@awmt@msn theeplengrityjand location

oﬁh%?esilz tg{, ;?Iaecaﬁq{g &1‘38]9}%&3 W%&%@nllgﬁh@q%% co]ptacts 46A.

stan encapsul at es t op portions 5
Intddelitidn, abglpolymer imerarers frﬁécp@videsprTlt@ férices forpbiagimarthe ball

r B-1. also fills the r
o 4 ek B, e it o s TR PRI B ey 40 0
thelie oeigitad tbaatibhs fcklla)vmngyhetesnﬁtoeessal THS aIleg ieebdlContacts 46A

o PRABHGIY HEFCVIER . FOhHBRS ISCABHET R eFpoiftheraii outer layers

6dA (ﬁgumm ofi @Hili B&lt Soithits 96 ACsIteaatesoxid®layeheod theaugltontacts
wire interconnects 14B proxjnmate to the circuit side
64 tppproyide Jow pesifiancs tlempsiiyy elegigrlramnectiMisse cont act s

can jpesspatredemidd) 1@ MBae 7e8h SliRPhatelerodifhent test system 72
penetrating material such as nickel, or a caonductive

ing@pgrAting Kb FergicRadugtonegmparieas 104 e ilustrtedn da dhgjest system 72,

the WIRALEHuASBe8hpOndMc] B SRnEHGRC 2 @npﬁﬂté&ggﬁnéc@y&ﬁnponent for
16B-2, which encapsul ates the back side 18B of th

meking donberery elestiicel eonnections withd daites wadar 465t p6 substantlally as
prgoi%ﬁﬁ§ HeBlfsed 38 thPebt sc_ygﬁ:'iti”‘@ﬁ ?Ffégﬁ S’A). However, in the test system

72 the loop portions 50A of the wires 30A, rather than the ball contacts 46A, make

the temporary electrical connections with the test contact 64 on the device under test
66. In addition, the polymer members 58A provide spring forces for maintaining the
location and planarity of the loop portions S0A. The polymer members 58A also
provide spring forces for biasing the loop portions 50A into the test contact 64 under a
biasing force generated by a test fixture, a wafer prober or other testing device known
in the art. Essentially the same test system 72 (Figure 7) can be constructed using the
semiconductor component 10B (Figure 5) in place of the semiconductor component

10A (Figure 7). In this case, the polymer layer 16B-T (Figure 5) can be relatively



the through wire interconnects 14B. However, surfaces

of the ball contacts 46B can renai n exposed, to
wouorizgsn2zas contacts (second contacts) for thecrhsegho2ise

wire interconnects 14B proxinate to the back side 18B.

[0082] Referring to Figures 6A and 6B, a test system

68 i ncorporating the sem conductor conponent 10A is

illustrated. In the test system 68, the sem conduct or

conponent 10A functions as ar0i nterconnect conponent

for making tenmporary electrical connections with a
compre&seblel rtoeallo\ystno@@mem@rofeﬂmM@ poméore\fi0de dwrinegr electrical
enks e@?nﬁ can conprise a sem conductor wafer, in which

%ags ie sem conductor conponent 10A woul d performthe
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twoRhEeIHduelp ko é)@nent\éh'OU‘ 108, dreGRhAREd, 8t iR 8 Andistood that
reference. [0083].  As shown in Figure 6A t he device
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bapk ao@dof rheelloemr rsepatorsletariosapanent wlhamdaslne girgwiyisideyof the
can red e t

upgg{/ |S% con ucsto gg p%é ré@?bi@?&%?’%&ﬁe %% a?(%dﬁiuu?)r J?)?nponents

10dppl Oic aIaanbe setachtd ramd  Irité296n8&EZd dissng eseadbemivobond and a

mﬁt hOd}r‘? g st ruct res 1for igl acing the through wire
copHuvE Fg"’efﬁ,&n P& EPEYPr i cal conmuni cation with
¥ hlel [0087] The motie)system ?ﬁﬂﬁginh@@ 1Ed€10m a modulpsubstelde 78, such

ol.l owi. n nnen |t rr the s cqnuco
oo bping s sl rale gt FO R gehides fo e siectrical
el@rﬁéhtb andeMesltd dh ﬂ{éeméd@hbrsasmaw 78 0 IR baditiohitheladp portlons 50B

cont acts 46A of the throélgh W re |nterconnscts 14 10
ofjthe Shroyak Xere HTRORIRSLE &8P WoriFaRYEr BuUmICPRAURIRY f?'aﬂonent L

art BEn&QNh CROEIHE Qles ROMROIME RuppdelsidRtlate 8 Wiavd §Boht[kdlﬁfonnectlon
test 66 can be held tog ether usi ng a biasjng forc

asguedpate detsyibgd+ Bag lopp>aom<éls B pfbe thrpysh Mgy infsgequpnects 14B
.oh &8s 1d¥eer deMi S dBRMEohipohbst BITL can'Bé BoREPR Iheh@&trodes 80 on

tenporary electrical comuni cation between the_ball

the eradade subsgaleo?S nsing tonded BomiacEonhsushcasnirddarsfilets conguctive
adlthﬁﬁvé ERfer< PLHAS bondé or erhdibn Whidk. Szgéo‘pi‘eﬁnc;lfs?}edéé%nﬁgd’,%e loop

portions 50B are supported by the polymer members 58B, which maintain their
locations and planarity. As shown in Figure 8, the polymer layer 16B on the lower
semiconductor component 10L also spaces and electrically insulates the lower
semiconductor component 10L from the module substrate 78. Alternately, these
electrical connections can be made using an anisotropic conductive film 41B placed
between the polymer layer 16B on the lower semiconductor component 10L and the
substrate 78.

|0088] As shown in Figure 8, the module system 74 also includes the

anisotropic conductive film 41 which electrically connects the loop portions 50B of



the z-direction during electrical engagenent,

variations in the planarity and | ocati on of the test
woani7act®2 64 can be accommopdat ed by novenment oPCThS2007/002336

ball contacts 46A. In addition, the polyner nenbers

58A provide spring forces for biasing the ball

contacts 46A agai nst the test contacts 64 and for

returning the ball contacts 46A to their original

| ocations followi ng the test Zirocess. This allows the

ball contacts 46A to be used to align with and test .
thaﬁmm@r wite\intescounetds 148 on thé upperrsehueondupier eomppnent 10U with

ure 4
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se&ﬁdormlﬁmrdompmémt 1):3) bmtpctp dlnet mmcﬁﬁmoﬁd\sum Fymretl. Further,
ers 58A als rovd csfor S
tth’é’ IR MEBIRErssE PRt PR% Sgggc%% LAY ¥ oﬁﬁ ei(ﬁg shffort the
10Bp poititthsi VBC e DBBE pairksl oDyoritadtasith Hiexdnisoeropa cumblective film 41.
prober or other testi g devi ce

Ins@@mns ahg half pentacisdo éétth%%%g{]we(lﬁe@{ﬂnge%tlég on the upper
Fe5ﬁdd€§&egorﬁﬁbﬁhgltt1% PRIV GO RSIHG AN cHARNS TEsHh tBéButside to the

ure 5) | ace of the sem conduct or corrpo 41 f;L%)A
m@ﬁu’gmyétevr) 74) Furthes the pelymerdayss| \AR qnathe bagk side of the upper

sdriicBHAGCrak @ﬁﬂgg’ﬁ?eéfotgkggir F%M@Wl@&%‘cgl 8nifla@bh Or the upper

novenent of i ons 50A during electrical
seamigagbrreortconfod8®] 10Rkf erring to Figure 8, an alternate

e”bogéd'ﬂg{]t m?&lf‘é r%Y?J %\%%\J FEBWOLALLRG Yem 76 includes a

seni ctor nent's O having through wire
semicendmtoecwzsferlz&B arsl multipler angdlatenheergmhémtgu@p@monents 10

R T
sénitizoadwitarocunpdrentscldypuneates sgdn TeGtanginelude any other geeviously
o el B G b Ihab s A ) The et vt
82 includes a plurality of semiconductor dice 84 with a desired electrical
configuration having die contacts 86 (Figure 9B) in electrical communication with the
integrated circuits contained on the semiconductor dice 84. For illustrative purposes
the semiconductor dice 84 are illustrated as having peripheral outlines (footprints) that
are about the same size but slightly larger than the peripheral outlines (footprints) of
the semiconductor components 10.

[0091] As shown in Figure 9B, the bonding members 32 of the through wire

interconnects 14 on the semiconductor components 10 are bonded to the die contacts

86 on the semiconductor dice 84 contained on the semiconductor wafer 82. in



(e.g., two to twenty). The clains to follow thus refer

to at | east two stacked sem conductor conponents. In
waddi7ii3gsn2 t he sem conductor conponents 10U, 1@CTAIS2007/002336

attached and i nterconnected using an ani sotropic

conductive film4 1 which covers the back side of the

| ower sem conductor conponent 10L, and the circuit

side of the upper sem conductor conponent 1Q0U.

However, the semni conductor c@fponents 10U, 1CL can be

attached and interconnect ed usi ng an adhesive bond and
addltmnmwcpolymeb bayersobg ve dre mmmgitwltmmmmsmepaoﬂ)h])rovf@ planar
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Ahdhei:elw ¢hd sepeicenducedr qo:mmmts 10gan defflippsdbandibadsll cagtacts 46

bcg“ﬁle% II) otf-xg cf¥ % d &3 rt's 9&% %e&%ﬁd@&é%@%@ %45 ﬁ 135 igﬁsteéfhr? bonding

e poI ymer
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t.he | ayer , 16B d ,
pqiti e caeptiif oS EpuBR AR R Che IR SIS SO (Figure 4B) or
50 SFith%t% 5) ?grﬁbfzﬁtﬂmt?wlwmqaﬁmumf@umsm @r ndidu(Bgure 5)

substrat e ernat e es C

cqudsh Be bendsiddo the, dissopiagts %S(ﬁx‘%;r%?{Bgﬁ&gs& a;y @s shown in Figure 8.

CondWlDQKeReférBi‘né B mbareerd, laewme o e Sy syt o0l ﬁ)&&bstantlally
16B on the | ower sem conductor_conponent 1 and t

sigiflgs tor the avafer SYSOBEp (Bigss OB by g pemigon H@%BQ&BP‘@ENS 10
a%yft}n?d'ihgcff | $Qeddid MdRRohME GBI ORI CARGRARIEEE, |iMEplace of the

m4 1 ich electrically connects the | oop portions
sefdBousiuck compsghtswl & ¢he wekarde rdex systems 99rcanHaclygpapy of the
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tlm@t:coddrsetrheondulcmwaei@n% enbodi nent, the ball contacts

£58 Wocp AR, A4 8 TOTARIEA 18, Rl Pt
tﬁemmledmhtctorccadmmmadﬂ (Fegurdirld)gh itlhstrated. soE$9@pi1@11y the same
metho dd'l %tahv flllsle ]faglqcétgear%p oF ﬂIe HJ}Sw ously described alternate
embodiments of the semiconductor component 10. In the illustrative embodiment, the
method comprises a wafer level fabrication method. However, it is to be understood
that the method can also be performed on singulated compenents with a die level
fabrication method.

[0094] Initially, as shown in Figures 11A and 12A, a component substrate 94
containing a plurality of the semiconductor substrates 12 is provided. The component
substrate 94 can comprise a semiconductor wafer or a portion of a wafer containing
semiconductor dice. Alternately the component substrate 94 can comprise a panel

containing semiconductor packages, such as molded array packages. In addition, the



wires 30B of the through wire interconnects 14B on the

| ower sem conductor conponent 10L. The ani sotropic
woaonriucsioxe film4 1 and the ani sotropi c conduBCTAS2007/002336

film41lB can conprise a thermally and electrically

conductive Z-axis filmadhesive. On suitable Z-axis

fil madhesive is manufactured by Btechcorp of

Brent wood, TN under the product description | OB-3.

[0089] As also shown in FigurZd 8, the polyner |ayer

16B on the upper sem conductor component 10U contacts
conipenent sibstrasp 04 cew havea desired;thigkuess, such as Heg previpusly described
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emconu r .82 .inglu p It
RSl oy B oo B ARy il ofpgiment of through
wire e fionaédto tarhbe fabgicaied onothe aemicolfudtét gibsera@B)l 2icontained on
el ectri cal com‘rugl cation with the integrated circuits

the samponeRt sybstaR"4eni conduct or dice 84. For

i 11 UpB09d) | \FachUhRAESS wilkein$@ bttt uat &in dls6€inBrhiderte polymer
illustrated as having peri gheral Qutl ines (footprint
matestal 36FigBatl PRenshify1a 23 Subsipntalng At Wmav‘-ﬁ vdemh?d The

pd)EcP ShABAST 86 cAHHY BSSositE@Qh Y iRl Gk ¥ ahd@round the wire 30 in
sém conduct or conponents 10. [0091] As shown in Figure

vlgepuStfn@n 5od drergcuredriehardgp. br addion.gxeegrpalypgr matetial, such as

g:rl ﬁﬁ:c{:?cu ¢ Qet P otalk %ﬂﬂy&{&h&meﬁs{ét $2 LQuRY &hen be
on e Ie contacts 86 on the sem conduct or

ranmcwdsmmmme@clbprqcn%s withiasvitehle eishaniafAltergately, the polymer
maf3Re 56 a0 biga,g ol A LQYaeﬁsslrgwﬁséHﬁs%%ﬁ@ GPPREEHEK: of the

corrponents rovi anar sur faces
wideei®). ringthisl opsé, ke Mmeem Weuwdm@rséﬂd intg Ohe yispeushrolymer material

§,e&h%ﬁ'19${ﬁ& %endﬁg Gured to harden around the wire 30. This would eliminate
the need for a spacer etch to remove excess material. In addition, the via could
initially be a non vented counterbore to prevent the egress of liquids or slurries during
a subsequent back side thinning step, as described in previously incorporated US
application serial nos. 11/102,408 and 11/296,057. The polymer material 36 (Figure
11A) can be deposited using a suitable deposition process such as screen printing,
stenciling or deposition using a nozzle or a material dispensing system.
[0097] The polymer material 36 (Figure 11A) can comprise an electrically
insulating curable polymer, such as a polyimide, epoxy, a silicone or a mold

compound. Also, the polymer material 36 can include fillers, such as silicates,



84. In addition, adhesive |layers 88 can be used to

attach the sem conductor conponents 10 to the
weem7acessdpct or wafer 82. If desired the adhesi veTiuiay®r®02336

88 can conprise a conductive adhesive, such as the

previously described Z-axis fil madhesives to provide

el ectrical conductivity as well as nechanica

attachnment. Further, the ball contacts 46 on the

sem conduct or conponents 10 Bfovi de outside el ectrica

connection points (second contacts) to
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Substrate can conprise a sem con duct or
popons 45 obfhesbonaling meoess 33 hg:ome embedded in the mold ﬁlm 104 and

protected from the subsequent molding step. These elements are also configured to
form the polymer layers 16 (Figure 11D) with a selected thickness. A representative
range for the selected thickness can be from 10 pm to 500 pm.

[0100] Next, as shown in Figure 11C, a molding step is performed in which a
plastic molding material, such as a thermoset polymer, is injected into the mold
cavities 102 to form the polymer layers 16 on the circuit sides 17 of the
semiconductor substrates 12. However, during the molding step, the tip portions 48
of the bonding members 32 are protected by the mold film 104 from the plastic

molding material.



sem conductor dice. Alternately the conponent

substrate 94 can conprise a panel containing
weemi7aaessdpct or packages, such as nol ded array pathag®ms/002336

In addition, theconponent substrate 94 can have a

desired thickness, such as the previously described

thickness T (Figure 1C) for the sem conductor

substrates 12. [0095] As shown in Figure 1llIA a

plurality of through wire interconnects 14 are forned

on the sem conductor substrates 12 contai ned on the
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roug wire I nterconnects 14, any revi ousl

eneenssiREe edece ondi kA TS Hont 151 SeRPORIFIA] supsiraios 12, while
leal\nx%{{l gt Hi %%f(iﬁ‘@ bRE cf)gtgﬁﬂsql%t 0 1155 eRpHRA0 LGP Be further

2 contal ned on the onponént substrate
expRdegl] e@ohalthh rdaru gimeinaldingt procensrreotalso be anediics &)rm both the

po \;nger;lg}?ertsg %91%%3 rén%l thggn )Em %gtei]’l 6 (%gg&elC) in the

as previo escri
vxm&/ﬁﬁguraﬂmrl aI 36 can be dep05| ted into the via 28

o AR foreatiiy e s chBEME pymier RAD AREPe Weio have

scRetedbdresd ah th cbﬂ@oﬁelﬁtcsubtstrSﬂeOEm bt of theh@dividual semiconductor

em conductor s bstrat could th e renoved  us
sugsteglesc b UBERIEPSY Hgieddy R%Ftpﬁ YO RYSIBILE % EfERfpPle, the pird array

of Alnt igtdpet Bbniporidife cRR Iryiein mwsalat&ﬁ Gathi®Badée msmbming film
into the via 28 in viscous formprior to placenent of

loﬂr?@nwe cenfiguredto poyer o ggasket pld” herRINSd BTy Bl Qfieerseienisd areas

ofitht GerbiRBndicSE B RALY TR R A AEnRABsul i WY ﬂ’@%&dtcbﬁﬁ)ound
be cured to harden around the wire 30. This would

Aspiotheratlicrosityen cBPoksT on "Risiestels” ctfchcempresiblrorelyaissssuch as
silfEdre! kA be! laddfid hoRedidle piiténCOY itk bH14ing] ﬁMn b®42 or on the

non vented ‘counterbore to prevent the egress of
comppneatssubptraie 9 iLdering thermgolding $ep dhe fbloplselorspgdestals” would

s B 35, SEFASLLESl Pl AL o AT B er
thad Hblopbst 'vore'lpedestalisi’ ate B6intiFaje centact with an area or an element (e.g.,
loop portions 50A-Figure 4B) on the component substrate 94, the area or element
would be free of the plastic molding material. The "blocks" or "pedestals" could then
be removed after the molding step. Alternately, the "blocks" or "pedestals" could be
left attached to the component substrate 94, and used to attach lenses over the pixel
arrays of imager components.

[0103] Following the molding step, a singulating step, such as sawing,
scribing, liquid jetting, or laser cutting through a liquid, can be performed to singulate

the semiconductor components 10 from the component substrate 94 with desired



11 A) can be deposited using a suitable deposition

process such as screen printing, stenciling or
wdeprsidtioon usi ng a nozzle or a material di SpeReTNG2007/002336

system [0097] The polynmer material 36 (Figure 1 1A)

can conprise an electrically insulating curable

pol yner, such as a polyimde, epoxy, a silicone or a

nol d conpound. Al so, the polyner naterial 36 can

include fillers, such as siliXates, configured to

reduce the coefficient of thermal expansion (CTE) and
foalprints, Suﬂeawhlocsgahe}mﬁhn@ﬂw Alttregtelyt piwalpmsised gpmponent can be
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ap%@f:%fd’ﬂs afdSia 364 1?i¥ﬁ1t? Lﬁftergéf?:a& thl'aQ\oié ilemlﬁé g veh€shening

system 96 hi n sem conduct or
IQBon’tfmmps afwirg éoe‘hcapm ateel@a%rsldmb% of Hhsr aibsiipteds giinned to

exll?t??d hbé;@}ﬁ%ﬁ{a,g{ggA?pﬁg} %e Cst em 96 includes a first

or suppor ircuit sides 17 of the
s e i [d6&{ict As atsobsiovat 85 Fighrer 3thehe polyoramembbest $3d ean be

and,a s d no f e c
fogigd 85 sOTALC sliefts it e JHREREL PR EB 588ty comprise a
pdlﬂﬁ'eﬂil‘iﬁtﬁrlais st dsadiléc i, p&llymiféig[ spoﬂymrdn@lg donmploueds Ia addition,
alit cavities configure
B P e He e BB M P S R e b ARy e, the
po‘l%&f mherslZBA kin b Eatiridatsil uisiid ¥ Sulfd‘ﬂll@ﬂtoﬁ'es’st sudthas deposmng,
onponents 10 (Figure HD) are mul ded V\:h]
mplgife peserEe Prdn%@ AviEPHS S st et (Botita %ﬂ%ﬁ olymer onto
th&lshSdthad 8dMactSDOA] RAPLIFCRIREN BN p6RidnD Of TR diﬁiiint side 17A of the

together, which is referred to as an ar%%g substrath
segraPndnsten SUPAAE J@d] hBe SRLWRET REmPgis B4 epmalsqdbe fgmed by

pl%téoiﬁg %\'{I‘é FrnlR AndSvd P&l PHQ? \%leﬁléﬁg &h felsibstde %t&t!?s 28A.

t he contour the nold cavities .
firsi0ole6l d T%ct ahehawndinf F1grwqdﬁBamdwq¢ebmea hexing ponding

T e s
ulfrial fimd (Mchr(d gor steSeme) Wircohonding guperssucititabls sNirggbonders are
7SS USRS 5,3 WS KR PRS0 Ptomar
off Gadkinels A A Ompswtible atifa/bonder is an "AT PREMIER" large area ball
bonder manufactured by Kulicke & Soffa Industries Inc., having a total bond
placement accuracy of about +/- 5 um at pitches down to about 65 pm. Bonding
capillaries are available from SPT (Small Precision Tools) of Petaluma, CA, and from
Kulicke & Soffa Industries Inc.

[0107] The bonding capillary 110 (Figure 13B) is configured to form a
continuous length of bonding wire into the wire 30A (Figure 13B) for the through
wire interconnect 14A (Figure 13B), and to form the bonded connections 42A with

the substrate contacts 20A. Previously incorporated US application serial nos.



range for the selected thickness can be from10 mmto

500 nra. [0100] Next, as shown in Figure 11C a
woubatinspost ep i s performed in which a plastic poraiSmg7/002336

material, such as a thernobset polyner, is injected

into the nold cavities 102 to formthe polynmer |ayers

16 on the circuit sides 17 of the sem conductor

substrates 12. However, during the nolding step, the

tip portions 48 of the bonding7nenbers 32 are

rotected b mold film104 fromthe plastic
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ave se ar e
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sub t.e nenca | ated by the polymer layers
e P@? Fés a & g array of an imager

colmé[mm} lRafi:rigﬁgﬂib mgmenna;&s&miaﬁgi the sahlei ﬁlrﬁ aSsisteliRolding

nol di I 1.m 104 ca e nfig to cover gasket

PIgepss ?1??%‘%.19 lgarfisaggk UﬁDo@Pﬂeﬁ%SH?&tf@a’ b aied gf éﬁgcate an

al&eﬁats enfbaairaént SubEIsuRtSselrdcolduei®r RinpEn&IaBES UltRldapsulated
y. the nold conpound. _As another alternative, "blocks"

SWCO%@%W@W L0 inhvdes & alumgb layge OF syhish gacapsulates the

cifduit §80¢7, fh%rbagﬁ sRiea0e @nll rﬂh@sﬁ@i §8 b thePntiEbiRtbridiBstrate 12.
nmol ding film 104, or On the conponent substrate 94

Ipihis b edimtlthey Pelaper dawer o casapaplatepenlbsinisides of the
seffRbbfhuctor substrate 12, and the component 10E is referred to as 6X component.
Alternately, a polymer layer can be configured to encapsulate only the circuit side 17
and the back side 18 of the substrate 12, such that a 2X component would be
provided. US Patent No. 6,908,784, which is incorporated herein by reference,
discloses different configurations of encapsulated semiconductor components.

[0110] Referring to Figure 15A-15D, essentially the same film assisted
molding process shown in Figures 11A-11D and 12A-12C, can be used to fabricate
any of the previously described through wire interconnects in which the polymer layer

which encapsulates the component, also fills the via in place of the polymer material.



be conpressed between the conponent substrate 94 and
the nolding film 104. Where the "bl ocks" or
wOperiastabs” are in intimte contact with an arPe®UsSR00aNN02336
el enent {e.g., |oop portions 50A-Figure 4B) on the
conmponent substrate 94, the area or elenent would be
free of the plastic nolding material. The "bl ocks"” or
"pedestal s" could then be renoved after the nolding
step. Alternately, the "block®8 or "pedestal s" could
be left attached to the conponent substrate 94, and
Figg dipstrativg puippsesdakdeatiopaf thsemicrreducter copepayient trkd & rof Figure
2ROERPNGAl. [0103] Followi ng the nolding step, a
singul ati ng step, such as sawing, scribing, liquid
j et tilBtt1]odnitialpy ax ghawmgn FhguwadisAg the yia @3-1damdehe insulating
fQr t ' late th em condyct or conponents 10 .
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5y OTBEON R PR RE phftn 1BR0 1 Bl gaaistad, Aobipparocess is
Pﬂfmuﬂnm%s%thm'ﬂﬂybﬂ ﬁn}('.)tfvmdré gﬂgﬁrbe 134Ps1 DadiR @@Afﬁ!ﬂ $o form the
. e r er.s can conprise a polyner
PE%%’P%%’ i 15¥e1§ E%}y}qgs P‘gﬁ}‘}gc Bemalding; progess. é‘b‘b)@ﬁlérﬁ%@)l 194 protects
poitpe Witthe wiradyi-11 Gd thReo AT entBIPI-F 1 D84\ th&ANthey remain
have a_ desired size, shape and duroneter. Further, the

updicgpilated Ab BIYISHSHY describeds Apadditioadthesneld eonensundiflosvs into

thHera£ 8891 t6 HiTlthd 9i1289%iahd Beour& Bl 793611 1S CA@‘F& h the wire 30-11
printing a viscous or sem Vviscous (B-stage). Cl%l‘ a ?e

mgy b rusheshduingraolding andsemedrwckling caraagcun,biisi dan be tolerated as

103@Sds bt rotRf Lie Lrguit a5 -
S gmsc ond glg?%ro subst ?%t?ltesoélyz 1£A}H:ewTﬁlé 3‘801 137 rfagl Pq'rgrgrj(r)bz’glr (g g’%ﬁgsulmmg

laygi3 4l § dogsengt ocperd Pyring theimeldmgeprborsaettie aditeldI8¢ El allows air to

eRApY B BLITEDES 10hd B Iﬁ&mﬁ'}grc%'iﬁpo(ﬁgﬁttg%o% %r%@l‘y into the via 28-

11. A vacuum can also be applied to the vent 108-11 to facilitate filling of the via 28-
11 by the mold compound. During the molding process, the vent 108-11 can also
function to center the wire 30-11 in the via 28-11. In addition, the molding process
can be performed to prevent the molding compound from flowing through the vent
108-11 onto the back side of the substrate 12-11. However, for some applications the
vent 108-11 may not be required, such as when a vacuum is pulled on the mold
cavities 102 (Figure 11B). Following the molding process, the mold film 104 can be
removed, and the back side of the substrate 12-11 thinned by etching or grinding to
expose the ball contact 46-11.



[0106] Next, as shown in Figure 13B, a wire bonder

havi ng a bonding capillary 110 can be provided.
weénef7asaioby the wire bonder is configured to pectasmoano233e

ultra fine pitch (e.g., < 65nm wi re bondi ng process.

Suitable wire bonders are manufactured by Kulicke &

Soffa Industries Inc. of WIllow Gove, PA and Pal omar

of Carlsbad, CA. One suitable wire bonder is an "AT

PREM ER' | arge area ball bond@® manufactured by

Kulicke & Soffa Industries Inc., having a total bond
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sybstrates s 2 hdothbisiantially @s msavionslycdgscribed ynd sbows in Flgure 12A.
ont,our.
RN A el A9 LSS LA I 16,5 5.1,

ﬂﬂﬁﬁmﬂéﬂxaSD¢WK$@%d¢%ﬁHbQﬂﬁ@dﬁbbymunmenbéwk 58A can be

Ib(r)]ngl (ﬁlg t/gérj gk?ogvrp E] ?Fé{rgtq%gc ﬁ‘égg\tzv%rggrn fe} 5\%“%6 R!P gl'[xe through wire

injgrcennA k43, thefdoentorenb etibentaien 94 his pidlguéd into separate
surfaces .of the | op

t.h t out si p .
BRI st 70?1y BFicctsnd o gt penfpymed Bsing o
snmabmooéssaumas smsusmgntatcnmgadr 18460 jasngd)i GKedditidh efouowmg
81%4\? Lti stanlt rrE can be Félciél ded on the wires

?fhe BUREPT ‘19°r stites el F28 ettﬁ%edbbslqsa}&ﬁhém@ds 33-
150A dlobtrical Rominhenibaieh Reitls tiefting Qmﬁitrfqllhowm &aple, the
ndi ng nenmbers 32A (Fi gure np

Qndlcp st elﬂ) t he gﬁ 8
Segce F SHPSRLESHbtid e CRo R gdageshin aaast gtumg substantlally as
destiibablreUBI e NS UL H1 153D ehdm&ii f@éﬁi@r Fot *fgstwlhr@nﬁckaged

reflom1bondlgg as further describ I n prev
SqmpicaRgRster late " Oxhish is ;rmmqmted derein bm @sferenw 1@2;14 sanapdductor

subdtr 226,205 car hﬁlsme@ﬁﬂg& e ! %g&@& Sleéﬁ(%]égl IAl Lhately, the
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teéttﬂﬂ gt Be performpdet the, Wpfelrdt:VEtl on the Stel'mmmdmgtoetwpsﬁrdites 12-13

Fi A1 A-|
AL DS A OSSR AR5 L e s

33( é3 grovideplettricgl Fpupectios poirss fapprabe. card or other wafer level test
device.

[0116] As also shown in Figure 16B, the singulated and tested semiconductor
substrates 12-13 can be placed on a film frame 116. The film frame 116 can comprise
a convenfional film frame used in the semiconductor industry. In addition, a
conventional pick and place process can be used to place the semiconductor substrates
12-13 on the film frame 116.

[0117} Next, as shown in Figure 16C, a film assisted molding process,
substantially as previously described and shown in F igures 11A-11D, can be
performed to form the polymer layer 16-13 for the semiconductor component 10-13.

However, in this case the semiconductor substrates 12-13 are contained on the film



[0109] Referring to Figure 14, essentially the sane

fil massisted nolding process shown in Figures 11A-1|
wODRo@nd32A- 12C, can be used to fabricate an abPtCemUsSai0e/002336

enbodi ment encapsul at ed sem conductor conponent 1CE.

The encapsul ated sem conductor conponent 1CE incl udes

a polyner |ayer 16E which encapsul ates the circuit

side 17, the back side 18, and the sides 52 of the

sem conductor substrate 12. 130 this enbodi nent, the

pol ynmer | ayer 16E encapsul ates all six sides of the
fraaﬁm Wodwtirgt the finbadsistademaRlingpobcesse zoopmmty deGEribeyd, the tip

6X t
pon 18 e BRI o ALOEER Sl BRERN 1413 o
préxbéted by a5hel filh 20v(RiferelaBl and demdi @Enéd]b@ulatddsdurmgethe film
12, such that a 2X corr(g/gnent

asgiofed moOlHing oorRss. Zaualsohoyn e@gfwsﬁgf} rs‘ﬁﬁ%“ﬂ%rﬂé? ﬁlwssmed

md18f g Rss e SLARBRAAEDF RbBIPoneRRl 1 @Y adrécmgmted by cutting
encapsul at ed sem conduct or conponents.

thiRugle e prjymer matprieb batsisen s aceséemqoalﬂwmf ﬂévsgra% 127139n the
ﬁlx?\ztiéréé g% gl ii‘ e @Egcﬁ%%aﬁ%%rimﬁb&@& 89 011{ finds 1118. aWskh this

can use to fabricate an
prpn:eem thaspolynhes day@emilﬂrm}@hs whe sifchiteside rﬁlﬂécf%lfl gflges of the

se@&ﬁﬁ? Hctét%? SBQJ]tYaqgsr 1% ?ésl,e{uﬁm&rlhg QG ?el'dédag Ea@uct T components

SO fl eviain ace e po yner
lowmmVeadSX@bnﬁghnasbmative purposes fabr| cat| on of the

nent 1 0 ' .
“ET BTGB IR Ty LB oo s
sefrfi€ondusto? Gubstiatahdvingen firss Bi(ht(crrguit ajde), Bdecbbdaside (back side),
fornmed [n the s rate contact .20- subst ant i
angsa M}% l9§ |19tea@§qf£ (IZIB(‘éHtSf g[ﬂner_seétufxénd}:gk quupgaaaptt é?l%o Yncludes a
liﬁeﬂty 108sdbsrdte &diRadts 20r28hd flrst sid@r Hﬁﬁlura{‘llﬁ,yt oﬁshrough wire
shown in Fp%gr e 15B5 t he bondi ng nmenbe

infegpameicls TR bOTSE Pbe SUSHRECEOME S 350 PR BEHY ffepn the firs
51%@9&1&%{; Jilg & 162 pERisas b fheahugt vtqmmer@ém@cﬁal I

to t e substrate contact 20-1 usi ng
Wi re[(kldﬁllleEaCla tbmﬁhb‘ﬂﬁpemtef@?mbP%a(TIWBuWﬁB’rdes a vib through a

SU%L!?‘%E Qgﬁt%l:ty and tﬁ?m{égqgé BhsIBRNE thedsscdnd s@8a GRERA fSvid bonded

connection, or a conduct lve
topthe ysn’estrat@ nomtect, orfirs{ Gntat okethe, wing Pedrdmate 1o the gipteside, and a

seégr(;ci c%m ach B hé E\Qgé ;%5%1111:}(@ 105 1145 86k drid Qd@celﬁ riﬁe 1GStrative

eva nd to formthe bonded
embatisehi dre At tontabmommses hetimppricoofithe hondingyaember on the

sx.@is‘réatﬁ é:_g&{m {Tb récag?] %\tﬁd %y The ereg bé%/g %& éﬁéa&cgﬁ& G@nt]é\a%ompnses
ar2éxpbsdd e D3 vNext, as shown in F| gure 15D, a f | I m
ass| [q(}l%(a] r%edsler&%cglgtﬁc%r component can also include a polymer member on
the substrate contact which supports and maintains a planarity of a loop portion of the
wire. In addition, the loop portion of the wire can be configured as a third contact
with the polymer member providing a force for making a connection with a mating
contact on a device under test or a next level substrate. The contacts on the wire can
also include outer layers configured to provide abrasion resistance, and enhanced
penetration of oxide or contaminants on the mating contact.
[0121] The semiconductor component can be used as a stand alone device, or

in combination with other semiconductor components to fabricate semiconductor

systems. The semiconductor systems can include singulated components bonded to



performed substantially as shown in Figures 11A-1 ID

and 12A-12C to formthe polyner layer 16-1 1. During
woOher7nesxe ng process, the nold film 104 prot ecPET/US2007/002336

portions of the wire 30-1 1 and the bondi ng nenber

32-1 1, so that they remain unencapsul ated as

previously described. In addition, the nold conpound

flows into the via 28-1 1 to fill the via 28-1 1 and

secure the wire 30-1 1. Althaugh the wire 30-1 1 may

be pushed during nol ding, and sonme buckling can occur,

onk Ianstheﬁmmlatted gysadra)) oasingolatpdaensémduciog componérss bonded to a
nts

seiGORHE R ares or ot Sy s o ROk BT ontopkg goatained on 3
sefiddAdnGoPhafe Pondéd® apitier s8Bicbndudbl water amfetrmo ezafea Bgstem).
fromthe via 28-11 and the nDIdlngnﬁﬁng gf lq
Withgaghsystang the, throngh wire igtercopnects. ) eszbmgga ransmission
sy?t%ﬁl lafidl b‘bﬁdltn %tﬁﬁ%ﬂfreslggtw%eﬂ alifcérit Cstddk%@b@nfp‘ohbxht@ @n@fext level

e via he nol d conpound. During
substratenes wpac @1@ semeowmwmsmppeeta%ﬂ% br:uﬁe@ e felyrigate test
sy?%ﬁxtse\{r tl%'ﬂ?e M& OWire 191‘[35‘%1)11519@(5 TS %uﬂc"ﬂonh{g @%ﬂth&%ﬁuctmes
I ng pr cess can be perforned revent the -
fommmtmm@mmd/mommwhglemwebm o tith1pgevicq under
te qnto the back side of the substrate 12-1 1. However,
Yor sone applications the vent 108-1 1 may not be
r equjon22] Theohethsd e fabsiceting asemisopdhdter C@mponﬁ!lt gfgthrough

t |
Ty RN W e e ——
whhAgkbsiale cofitatieefaitisg vitsahidigh the shbstrase) Iﬂng ¢lé wires in the

or grinding to expgse the ball act 1.
ViR HRPRITRIE G REGHT % HEArIBCon R Bt ot s PRhHersyon the
wﬁ‘|e|§ QR Gas ngl%bﬁﬁtecﬁm%@dﬁlg nb.rfldl Gorhdng IF% @ohandBByer on the ﬁrst side
illustrated usin ilmfr mol.di ng .pr o
SubRiBn By SRSCPRAGRE KPP EPTpRRl e D6 GIAT ARAdng ronibe. The

p(ﬂ?ﬂi'ePQS}gﬁ&{n%e foPHiBA RSk alﬁlnilé’ssfsfddgﬁbﬁhﬂé@ocedsﬁhtlluahﬂgythe steps

shown in Figure 16A, a plurality of semc

0

ofs @ummm&oli Flmoorstip PRFLRS @6 thediPnding mEmBETs “&fg% fhg; elymer
feRboscs oSt A/ofithe bondi

3, 00 oA PR GO Sl o ot abi g0 b

mguhibetsi on, through W re interconnects 14-13 are forned

on t bﬁw im\fﬁ H%ﬁ{%&ﬁk gﬂ%ﬁaﬁ’y 18pdcts afill Qﬁhﬁﬂﬁmé‘ﬁtk Yhave been

as pfre descri In Figure 12A. The
disbussagd abeivee thlcmeeoﬁ skitedn she 4rt) $/ild| rgeogrn@P gatain modlﬁcatwns,

P o i %&}n%r gddg’&miISB %nsglbggzglﬁl %ﬁo&ssthe pS1aR ttﬁé}gfo\fe ﬁﬁended that the
Vi ously descri Shown i n |gure 2M 15] As
fcﬂtwmng appd¥1dgd rcdaith Bpdfadisierepfen btiasiaced ﬁreomtqrn@ted to include
]&&Bé}t ?fé({dé 1?310 grr%) i dLé(?I{GSd af}é‘ipgﬁs a}l@ §U§ %WIOHS as are within

0O separa

their true spirit and scope.



sem conductor substrates 12-13. The singul ation step
can be perforned using a suitable process such as saw
woubdazimsgozet ching or liquid jetting. In additi®ar/Us2007/002336
foll owi ng singul ation, the sem conductor substrates
12-13 can be tested by placing the pads 33- 13 in
el ectrical communication with testing circuitry 114.
For exanpl e, the sem conductor substrates 12-13 can be
placed in a test fixture, sub8Rantially as descri bed
in US Patent No. 5,519,332 entitled "Carrier For
WHAL iIsgePadmpagkaged Sem conductor Die", which is
i ncor por at ed herein by reference. Each sem conductor
subs rate 12-13 can thus be certified as a known good

di e (K(‘ﬁ‘)feml,&f’{l it SOMPONERCYAISING can be perf or med

at t ResubekAe HaOMBl a BRstid, SEIbSRNEUShRt SHRRE FRd
12-13 vL\l,hl l e thel;l;l%a?e Stsl IT contai ned on the corrr}gsﬁceen a second

sidgyandrayia egtending thrgugh dhessubsirpte frma shedfirst sidp tothedsecond side;

el ectyrjiedin HONREGLER R:Ot'h be card or other

waf er | evel test o?evﬁ:e F ?b%ﬁ%e&m@%go shown in

Fi guedirstgntachen dieriyire aredmatedottes fist sideni conduct or

subs n fr.ane

The %i F%n‘ﬁ?lr%%ta%ﬁ%a%a‘?ﬁg cgérill%gtgqa t%leosne\9 &n Slg Raf G | I m

f r ama pedweder lay ¢rion therﬁrsmdhuat leastipactizdlyrencapsulaihgi the @vire while
n |ck and pl ace process can be used to

le%Vﬁ%qxgﬁgtgeﬁéaggn c{]or substrates 12-13 on the film

frarre 116. [0117] Next as shown in Figure 16C. a film

i st di ubst anti al | |y
322'0 nsgﬁjdclz@ﬂi ?%ﬁxsn‘spoafﬁ é!? aﬂml vqhﬁty eallli rgl\élegcyesnds through
tlﬁ&fuﬁﬂi‘d’f& doditact] andiHeheird @ WoPéd b@y&'rthélﬁ‘a]a%df%dé@% the substrate

sem conduct or conponent 10-13. However, in this case

C®MH&tseni conduct or substrates 12-13 are contai ned on
the filnmframe 116 during the film assisted nol di ng
process. As previously described, the tip portions of
the BonbrheFmeRpdIgongomporsnt fclainy b dfiytthed eemprising 2 bonding

rﬂ(eﬂ{B?:E ©ANHE %ﬁﬁsnjﬁe &t CattdcAEE ¢4 ﬂ{jﬁ QJYre a L)ﬁl)e;él%x ?ﬁ t contact

ure 1IB) and remal n unencapsul at ed urin
cempiisssadimpirtion gf fredweding membbsenephawnlater le glg:rp&)lﬁrﬁéJSIayer
followng the filmassisted nolding process the
sem conduct or conponents 10-13 are singul ated by
cut t #ng Thir sughondieteo kymponemsit ef icwinbetwheﬂ:lmdha(mrst contact

o u es 12-13 he.fi |
gfpufr%é8 %@E“%‘%ﬁhg% CutedeH e%ﬁeﬁfal%t&?é’&%ﬂal ¥err| nes
118 Wth this process the poI ymer | ayer 16-13 covers
substr o B s8R e ¥ipapCtt Be Bl Codiprein the Seodnd contact
canptissnpdwat of tleorjrenent s

6. The semiconductor component of claim 1 wherein the second contact

comprises a bump, a pad, a ball, a projection or a surface on the wire.

7. The semiconductor component of claim 1 wherein the substrate comprises
a semiconductor substrate having at least one integrated circuit in electrical

communication with the substrate contact.



10- 13 have a 5X configuration. [0118] In an

illustrative enbodi nent a sem conduct or conponent
wonel7ade®2a seni conduct or substrate having a f PCEUSS0d002336

(circuit side), a second side (back side), and a

plurality of integrated circuits. The sem conduct or
conponent also includes a plurality of substrate

contacts on the first side, a plurality of through

wire interconnects (TW) bond@d to the substrate

contacts, and_a polymer layer on the first side

encap's ulhe Segicondpeias compprermf daim Aefurthenaemprising a polymer
nk ke ] nnect

R O S Rkt RSO AHER s SEMR T
through the substrate to the second side, a wire in

the trat ontact .. a first.

cont et The bR EbF PRl Firingf comipBising.py tgast one
sgwndnsibstnateach tha substrae reavingxi seebfd ttirdupd WheOmeerconnect in
else'c%;g:' 1 Ion }nhg.clab.gustr%l ﬁ% el'[jﬁodl nent the first contact

ESHISAT cQamynicagon with; the, thipugh, Wirs anigreegnetinber on t he

substrate contact encapsul ated by the polymer |ayer,

and tIBea.}%cond contact conpri SFS an exposed end of the

wi r e 0] 0PSEPMSRAUEIor EYRBRRGY PT et drdFberepmpisiag a conductive

pbR&ied U6 eR oR They SRstrAR HRRYr i@l‘ly@%ﬁn@&ﬁ%th@ﬁﬁo?@ﬁ@vﬁ"étinterconnect to

whi ch supports and naintains a planarity of a | oop

agerandsbyfatehe wire. In addition, the | oop portion of

the wire can be configured as a third contact with the

pol ymer menber providing a force for making a

connéét The sehicenduaien jgompanent efttlaion 1 fudbsri coenpuistheran insulating
.| substrate. The contacts on the

lav&msfgltggr\lﬁaa@g&g{'fﬂﬁg%géde outer layers configured to

provi de abrasion resistance, and enhanced penetrati on

of oxhden~qr ntam nants on the ting.contact. .[0121

The. 42 U bR s upeb Lt i doner Boputiae & polymer
matepiad irddei vie surosundingcthevireat i on Wi t h ot her

sem conduct or conponents to fabricate sem conductor
systens. The sem conductor systens can include

si nguBat the coMmpMditdr ROMPRHA106NBlaRNOL Raferdini thE Wol:1REr layer
s%gé?en%iﬁhor .Si ngul at ed sem conductor conmponents bonded

SXIENas 1BEHEE SRR JrrapadetheWiss-er system), or

sem conduct or conponents contai ned on a sem conduct or

waf er bonded to another sem conductor wafer (wafer to

waf el 4sykiteepgmicopductereampgneng of claim 1 Haoherhcomprising a second

poIPHRE CRP ﬁ@k§st%§}ﬂaﬁly%@¥ﬁsﬂ%tﬁ§§. 8onli & s&mifesl%:gﬂng the second

system and bondi ng structure et ween adj acen
caitartegBosednponent s and next |evel substrates as well .
The sem conduct or conmponent can al so be used to

fabricate test
15. The semiconductor component of claim 1 further comprising a pad on the

first side in electrical communication with the substrate contact.

16. The semiconductor component of claim 1 wherein the first contact

comprises a projection on a loop portion of the wire.

17. The semiconductor component of claim 1 wherein the polymer layer

substantially encapsulates the first side and peripheral edges of the substrate.



systenms with the through wire interconnects (TW)

functioning as contact structures for naking tenporary
wanaa7as33per manent el ectrical connections w th BCUS2@®E/002336

under test. [0122] The nethod for fabricating a

sem conduct or conmponent with through wre

i nterconnects (TW) includes the steps of: providing a

sem conduct or substrate with substrate contacts,

form ng vias through the subsi4 ate, placing the wires.

in the vias. bonding the wires to the substrate

cont H:t'Bhe Semiviomdubton diontpomentbef slaim 1 heheveire theapolyies layer

bstrate contacts, and form a _po r er, on the

suppipgiaG o BTNAES e R o8 R B RePR §TRlns B St

of the wires and the bondi ng nenbers. The pol ymer

| ayer can be forned using a fil ssisted noldin

b 5ok e ThecremicHae CoBpanGR Ol R Agwiettor ahg Polst lever
subbnRAl drRAssulited 1R MeNHiOshdBEREFSin tHOWE. Ng t he

pol ymer | ayer, and then renoving the nold filmto

expose the tip portions of the bonding nenbers. [0123]

Wi | £ a T RETic HaR¥ G R ohet BE elatma Y 1RAIAhE®AtS includes a
have been di scussed above, those of skill in the art

mefal surfage sgnfigered @s the firshentitddt ontheoggondegniaatat i ons,

addi ti ons and subconbi nations thereof. It is therefore

i ntended that the follow ng appended clains and clains

her e2¥.t Arsenm¢andagtoe dompengntcempriengd t o i ncl ude al |

such_nodi figat.ion rout.at i .add] t.i a

Sub- 3 SRR Mo B HURE = 15t 986 WG  Mhract on the first
sid€ @apé a\dktond ssdéL Al MED |S: 1. A sem conduct or conponent

conpri si.ng; a substrate havi irst side, .a .

c bt v The SwSabate ot M A st et 8 g frst side 10
thaReboad\side; ext endi ng t hrough the substrate fromthe

first side to the second side; a wire in the via

at t a@ kg 1pdhg H‘é‘%ﬂ%‘?l“’a subRLREontacts | r st contact on

t he WihoRdieOmete® dnOtheWirk iahalthe i sdBstrate SOMRRE HaOIHEAE portion
on the wire proximate to the second side; and a

cqndigypresas| alyist ciagthand j r st si de at | east partially
encanHly%érrlg &N6n W Firstidk &t h&aY b%atl? @nbhpstlatih@ntha&¥ire and
exposed.” 2. The sem conduct or conponent of claim'l
thatbending menaberi vehitsdeaniag thafirstgonte¢i€xposesk r at e cont act,
and the wire is | ooped out of the via and bonded to
the substrate
22. The semiconductor component of claim 21 further comprising a second

contact on an end of the wire proximate to the second side.

23. The semiconductor component of claim 22 wherein the second contact

comprises a surface, a bump, a ball or a projection on the wire.

24. The semiconductor component of claim 22 further comprising a third

contact on the wire comprising a loop portion of the wire proximate to the first side.

25. The semiconductor component of claim 22 wherein the bonding member
comprises a stud bump, a double bump, a ball bump, a solder bump or a conductive

polymer bump.



contact. 3. The sem conductor conponent of claiml

further conprising a bonding nenber on the substrate
woani7acszoat t ached to the wire, and wherei n t hepErmsk007/002336

contact conprises a tip portion of the bondi ng nenber

unencapsul ated by the polyner |ayer. 4. The

sem conduct or conponent of claim1 wherein the first

contact conprise a |loop portion of the wire

unencapsul ated by the pol yner3fayer. 5. The

seniéonductor conponent of claim11.wherein the second

cont 48t The spmicoadueler pmpsnentef glaima. 226whtein the semiconductor

SERTFh R fs@é’aﬂﬁ’m&r%ﬁﬁc&{duﬁlo? fg.1 wherein the second
contact conprises a bunp, a pa "a ball, a projection

or a surface on the wire. 7. The seni conduct or

conpegne 0, ' erei h e ri ses a
sem ¢ Z n glfjhc? t %Pﬁ é&i)&choart 2 A v‘}eﬁ‘é gf Iy Si;s% W%‘ﬁée'? §‘F‘H’c°€8d“°t°r
subistrateicomipnised £sdniconduct@nwafsi.cati on with the substrate

contact.8. The sem conductor conponent of claiml
further conprising a polynmer nenber on the substrate

cont 28! TFHPRRAtitOEhRtb0BMPBhEAOSS Q,ialithZV\ﬁfr&er co ﬁﬁsmg an
elm .conduct.or conponent of claim1 further comﬁrl SI
ingplafing layes jn tg%é’é?hﬂr Sn0se raire configyred daistHated h:wlmgrom the

senis@sduetbrisibtgh W re interconnect in electrical
comuni cation with the through wire interconnect. 10.

The sem conduct or conponent of claim 1 further

CONPHo S iThE sBmfRAIHGH} c\f@mpﬁtlnéﬁ?ﬁf claf%eH. i?lpthglhg gb?s{hé %:p%lymer

el ectrically connecting roug wren
metgrigl dhe i af Jenst partially ¢ncapTwletisethieowingluct or conponent
of claim1 further conprising an insulating layer in
the via or on the wire. 12. The sem conduct or
compdhe fﬂle s¢misiondwator empdremt ob n‘]aimmrfgrthexpabrﬁﬁﬁimg a polymer
The

' urrounding the wire
mg;%g,rg,ﬂ P %}r&g%#bng ‘entPRITEs gq?ﬁplp%ﬂ% é’fﬂ‘et‘ﬁge'pol yner
Iayer extends into the via and surrounds the wire. 14.
The ﬁemrﬁonductor conmponent of claim1 further
S

conp § Smécé)é‘E}Hﬁmb spwgpeqté%fé}lalg} 22 @gglyermgrgﬁmga second
potyraapiayiéredn the sédtmdsatond side while | eaving the second
contact exposed.
32. The semiconductor component of claim 22 wherein the polymer layer

extends into the via and secures the wire in the via.

33. The semiconductor component of claim 22 wherein the polymer layer

encapsulates five sides of the substrate.

34. A semiconductor component comprising:

a semiconductor substrate having a first side, a second side, an integrated
circuit, a substrate contact on the first side in electrical communication with the
integrated circuit;

a through wire interconnect on the semiconductor substrate comprising a via
through the substrate contact and the substrate to the second side, a wire in the via

having a loop portion and a bonded connection with the substrate contact, a bonding



15. The sem conductor conponent of claim1 further
conprising a pad on the first side in electrical
woammiaswat i on with the substrate contact. 16. PTIAIS2007/002336
sem conduct or conponent of claim1 wherein the first
contact conprises a projection on a |oop portion of
the wire. 17. The sem conductor conponent of claiml
wherein the polymer |ayer substantially encapsul ates
the first side and peripheral 3@dges of the
substrate. 18. The sem conductor conponent of claiml
meinbeeon théevipphndrtre subperatesaonstca miaviagl & fiestcaptast dteeson, and a
thedfi rtStt sitge and t{;e secong}#igﬁhof thg substrate.
sepghd Goriact oy T NAtrP Jbe YBRITHEIREC Wb SEoN 19%m8%%i n the
pol yapolynitelaysrudisthafirsiedidy esnupaplatih@ tigslobp oftidiswhile leaving
siéple and the wire in the via. 20. The sem conduct or
the SHSAOBHC 8¥PQSEdi m 1 wherein the wire includes a netal
surface configured as the first contact or the second
contact. 21. A sem conductor conponent conprising: a
sem 3onHg sopicondratergampangnhef alajm B¢t fusthepcomprising a polymer
. irst side, and a second
mé#ﬁ%? E@%&%ﬁ%’@@&%@ﬁ’%ﬁe contact and the substrate
extending fromthe first side to the second side; a
Wi reakn e I a . )
pond? i Tt RoRARAG cortpduky S RTHECRE RER The Biymer layer
extendsrigtoathp oid amsisecnes thpuwird iratheavid.i r st contact; and a
pol ymer layer on the first side at least partially
encapsul ating the wire and the bondi ng nenber while
| eavBng Thegemidoatluconédanporxpoteldim 32 furllie comprising at least one
sem.conduct or conponent of claim2 1 furtFer .
SECORP rCENHY cé%fcgﬁ’&“ t5nPhde SRGPRdHE D SUpPHEAtGaying a second
thRé R WiE entbRohheet $86@Ato thélthrowkh wikd ntéRBhagRdUCT OF
conmponent of claim 22 wherein the second cont act
conprises a surface, a bunp, a ball or a projection on
the wgr e Té4sermt{t8nd8toF LMSIHRt CGHTBRNENS 7 Ofurthle] dBnfprising a
further conprising a third contact on the wre
cesinstive| prlyerer depepopnding Hfe serongdi peminogdpeiar ssubsiraigeto the
<Gty S ey 0 SO ABORAIRNCRE ol Bl vir
introtrinechiontbe throbgh witsungercomned! der bunp or a
conducti ve

39. The semiconductor component of claim 37 wherein the semiconductor

substrate comprises a thinned die.

40. The semiconductor component of claim 37 wherein the semiconductor

substrate comprises a semiconductor wafer.

41. The semiconductor component of claim 37 wherein the first contact

comprises a tip portion of the bonding member.

42. The semiconductor component of claim 37 wherein the first contact

comprises a stud bump and the wire is bonded to a tip portion thereof.



pol ymer bunp. 26. The sem conductor conponent of claim

22 wherein the sem conductor substrate conprises a
wohbetnastogem conductor die. 27. The sen conducPOr/US2007/002336

conmponent of claim 22 wherein the sen conduct or

substrate conprises a sem conductor wafer. 28. The

sem conduct or conponent of claim 22 further conprising

an insulating layer in the via or on the wire

configured to insulate the wi 38 fromthe sem conduct or

substrate. 29. The sem conductor conmponent of claim 22

furt Hér Ebepsemiconugtqrotompanentiofrdlaim 37 wherein sheafirst contact

j e b t ire.. 30. .Th
e T e P S PR 4
a polymer nenber on the substrate contact supporting a
| oop sportiion of the wire. 31. The senjcondquctor .
conp 3 ﬁé n#heo?en&]lcgwﬂfcﬁ%r FUPRINSRL SE ﬁﬁ’l“l“rsg 7?18‘"’&“% SEWRESing a pad on
theofirgnside fraglectriont dodemesieativh withehe Sdstrdl@@ontact.
sem conduct or conponent of claim 22 wherein the
pol ynmer | ayer extends into the via and secures the

W I € 46N ThbB &eitii@ondddtor A RRARhIC N B1dEh 037 ggxgrhg{ﬂg@é ]gégond contact

claim 22 wherein the polynmer |ayer enca Ive
CAMBHEEs G Suriiee. L pRp it Rall & prajestinn evtbRiiter conponent
conprising: a sem conductor substrate having a first

side, a second side, an integrated circuit, a

subs P aresepigprducterrommentitroompsisieg:i n el ectri cal

co ' ' It [ r ireuit. t hrough

i 1o S Ay biotl Nk e 1L BEIARE oflr £ ubiids SPABEON te first
sidorgndi assengndisiden t hr ough the substrate contact and the

substr, cond si awmre in the via having .
T o B B R shB58 EBetin s Rnitofe s e i B HiPside o
tletAesdndatide;cont act, a bondi ngnenber on the wire and the
substrat e .copt act Hav{#&g a first contact thereon, and .
a seBoRHCOntEcY2RORqrE T s Sybstrate ¢rRtASH Brving: & lpep portion
pitdxémaeco ek fBistisideand a pol yner |ayer on the first side
enca sulati gg tEe | oop portion while |eaving the first

cont 3PPlERFIaEgLeren thesubsigts canraisupRortipgthsrienp peftion; and

cl ai Bfi3é doutdcheh tieOWRE] Si ng a pol yner materi al
surrounding the wire in the via.

47. The semiconductor component of claim 46 wherein the first contact

comprises an exposed surface of the loop portion.

48. The semiconductor component of claim 46 wherein the first contact

comprises a projection or a bump on the loop portion.

49. The semiconductor component of claim 46 wherein the first contact
includes a layer configured to enhance wear resistance or penetration of a mating

contact on a second semiconductor component.

50. The semiconductor component of claim 46 further comprising a polymer

layer on the first side substantially encapsulating the loop portion while leaving the

first contact exposed.



36. The sem conduct or conponent of claim 34 wherein

the polyner | ayer extends into the via and secures the
wei20/13580t he via. 37. The sem conduct or conmponeatr/usto07/002336

claim 34 further conprising at | east one second

sem conduct or substrate on the sem conductor substrate

havi ng a second through wire interconnect bonded to

the through wire interconnect. 38. The seni conduct or

conponent of claim 37 further 38nprising a conductive

pol yner | ayer bondi ng the second sem conduct or

substYatldetsgmi¢pndysior comhonent ofelpin Mt furthed comprising a second

and through wire

cisgtt%gttr{do%ﬁéer{g Ofttgé %%%}E?%%ﬁ %thlré §e<? E’t%e rcgeo nnect. 39. The

sem conduct or conponent of claim 37 wherein the

sem c@ndgict or .subst ateco rises .a thinned die.

The gsgmdthon%ml ot ucgrtpcé’ﬁgjr?tn i ‘ﬁ%tf%agf rcé?WPrtsFﬂg a bonding
nsenber @ndbe itﬂnrstrstlebﬁ)hfa%t Baafgp tip§Rstich &ﬁﬁlg@@é’tﬂé&‘%{rﬁﬁher contact.

wafer. 41. The sem conductor conponent of claim 37

wherein the first contact conprises a tip portion of

t he BBENATRY sémiEBaAuctd? co FSn&ﬁ arcoaal 86 QUh&GORPAR expige % free to

cl ai,m 37 wherein the first contact conprises a stu

mMAYsdn Hdvithe wire is bonded to a tip portion

thereof . 43. The sem conductor conponent of claim 37

wherein the first contact conprises a double bunmp and

t he wrtr dhegepdtrnadctos campenensiof bimi Anwheérsietie. widdl is secured to
theGa B¢ @ﬁo@ﬁﬂé&%&(enﬁﬂmﬁé‘?fg of claim 37 further

conprising a pad on the first side in electrical

conmuni cation with the substrate cont act. 45. The

sem g@n ein the .sec

cont act  He ki SATRABE dHmBinght B o A60HGHR B SRR Werea 0
therojp by @i potyreer layer oni the ﬁrst&d%:ﬂamthmmdu ct or conponent

conprising: a sem conductor substrate having a first

side, a substrate contact on the first side, and a

second. 9 stepicandiiceoriconigopesidsiprRig: cont act and t he

substrate ext e d|sﬂn]g? fro%he first side to the second
si de? SETUFQUUCHRT: YR sUple 1§t 6Xg. a8 assprdysicde, an integrated

cizouit,28 subinad goitab OB tROMirkOBidRAXd18@Ealt SorhBfinfdatidh with the
mstlegq'ated c1rcu1t

a through wire interconnect on the semiconductor substrate comprising a via
through the substrate contact and the substrate to the second side, a wire in the via
having a loop portion configured as a first contact and a bonded connection with the
substrate contact, and a second contact on an end of the wire proximate to the second
side; and

a polymer member on the substrate contact supporting the loop portion.

57. The semiconductor component of claim 56 further comprising a polymer

layer on the first side encapsulating the loop portion while leaving the first contact

exposed.

58. The semiconductor component of claim 57 wherein the polymer layer

encapsulates the first side and peripheral edges of the substrate.



a polymer nenber on the substrate contact supporting

the loop portion; and a first contact on the wire. 47.
woheo7siesdozonduct or conponent of claim 46 wher ePaTAIS2007/002336

first contact conprises an exposed surface of the | oop

portion. 48. The sem conductor conponent of claim 46

wherein the first contact conprises a projection or a

bunp on the | oop portion. 49. The sem conduct or

conmponent of cl ai m 46 wherei n3®he first contact

i ncl udes | ayer configured to enhance wear resistance

or péfet T]éﬁ peRicondectom comgonentafotlaion 53 whmemdthe polymer layer

<R f GOTRAE b, AUS,RLERUELER e v

I ayer on the first side substantially encapsul ating

t he I orti.on | e | eavin e.firs ont act
exposgd . SOPEC a@@"&&?&%&‘l"&?‘qewﬁ 5m§“6$‘e%F%Pm‘$Bg a second
pblynidretayepmpeisuliging SRC S bnAOSIHAGKhE I@éhﬁ@dhé’fsewl?d contact
mnre proxi mate to the second side. 52.
%onduct or conponent of claim46 furt her conpri si ng
a bonding nmenber on the substrate contact having a tip
porti g onfigured as another contact. 53. The
seni Edndderssmicandyeios semppnentafielaim Hth&urtien comprisinge bonding

miefnbef 68 thesuRN e lcBntaliCandi the bofided d¥anS&HnC Onduct or
conmponent of claim46 wherein t%e wre IS secured to

the via by a polyner material in the via. 55. The

sem gondpgd @mlEﬁIgm\}'&ﬁn or! orféInF1 )(/)?gfa%inay LW igﬁei{l Hg %Vi?r?lgc(onductor

is secured to t

sudistrateoprises i thimiesl, seﬁﬁconﬂusmﬂmomdwa:tbn r comnponent
conprising: a sem conductor substrate having a first
side, a second side, an integrated circuit, a
subst6fatAstc0ri¢<mcluctonsstmfcbfrfptr1sﬁigde in electrical

commu catl W|tht eJdntegrated circuit; a through
wire? rﬂ Sﬁﬁ cl'tavg}g ¢ ﬁé »oiffaRd § es&lf‘é‘??‘té@tt% Conta"t on the

fixs0 m[deJ mchgvﬁ emt@dtﬂgr helpht the sabsistd @drRact @RE A sufifateFPom the
tra f e second side, a wire in the via having
B’é’r

ﬁréyF@Sﬁ" %%fl gured as a first contact and a
bondg threQph ©6td iater¥ddnBet S thHeURSt §sBateUUniSilsind Qi

Pehln the via
secqnd contact on an end of the wire proximate to
banded e the substrate contact, a first contact on the wire proximate to the first side, a

second contact on the wire proximate to the second side, and a polymer layer on the
first side at least partially encapsulating the wire while leaving the first contact
exposed; and

at least one second substrate stacked on the first substrate having a second
through wire interconnect electrically connected to the first contact or to the second

contact.

64. The semiconductor system of claim 63 wherein the first substrate and the
second substrate comprise thinned semiconductor dice or thinned semiconductor

wafers.

65. The semiconductor system of claim 63 wherein the first substrate
comprises a thinned semiconductor die and the second substrate comprises a

semiconductor wafer.



side; and a polymer nmenber on the substrate contact

supporting the loop portion. 57. The sem conduct or
woanpaaszee of claim56 further conprising a poPgmaIS2007/002336

| ayer on the first side encapsulating the | oop portion

whil e | eaving the first contact exposed. 58. The

sem conduct or conponent of claimb57 wherein the

pol ymer | ayer encapsul ates the first side and

peri pheral edges of the substf#@te.59. The

sem conduct or conponent of claimb57 wherein the

pol yner | ayer encapsul ates the first side and extends

i nt ogg.h [ i el ;1 0 ' 60. . The . .

o congue L0 s R ik R RonBisind Fmispropic
- copdyedvh popungmEim| afiashingnihapsadad isnbstidie ts eho ditssibtrate and

s ' tact .exposed. 61. The
cHibaly EbleBng B SEGAML AR D% rEERBRRG1 40 et pemtagg or the
segoxbertitagy. menber on the substrate contact and the
bonded connection. 62. The sem conductor conponent of
claim 56 wherein the sem conductor substrate conprises
a t h6hneThes semimonduciopisystem 6f ch@ine63 MdtheAcomprising a second
seni conduc S en1cpggr|5|ng: a first substrate

SRR FOPPPLI e HGaeLt Bh pHeRPI He, frat SuhsSRiedp@nother substrate
andoglé@fitalOncdmeecting $he fitst Ghroasts! v@reﬁn?er@&‘rﬁr%?ﬁ {rgqulh éﬂ%ﬁ?{g‘%{]on the

he substrate contact and the substrate

SUDsERECL o t he second side; a through wire interconnect

on the first substrate conprising a wire in the via

bonded to the substrate contact, a first contact on

t he &% r@ spmisandueier systetheomprisingsi de, a second cont act

on t i i t second sid and a o
& ) SRl hiIRhE o sk Y 8GR0 300, B ireSrpipa oo, o
subgicatp swintect vg thieefint silevihi dlecttiealvésrgmiuhicatioh kit @ atbgrated
ci{cﬁﬁosed; and at | east one second substrate stacked on

e first substrate having a second through wire

| nt er thoowglcvireligetdonaeadtion the fife Gubstrdte cbMpribingSlvia through the

gontact or to the second contact, 64. The . )
suB TS EPRIaE: S GFSpBRGY . ihgi ot HAleraPiednéhq yiaghaving a loop

postitys coatiguaadas BEfiSeeOMActSARE b Ile8 YMhbSFord WithlN8Y substrate
sem conductor dice or thinned sem conduct or
contact, a second contact on an end of the wire proximate to the second side, and a
polymer member on the substrate contact supporting the loop portion; and
at least one second substrate stacked on the first substrate having a second

through wire interconnect bonded to the first contact or to the second contact.

69. The semiconductor system of claim 68 wherein the first substrate and the

second substrate comprise thinned semiconductor dice.

70. The semiconductor system of claim 68 wherein the first substrate
comprises a thinned semiconductor die and the second substrate comprises a

semiconductor wafer.

71. The semiconductor system of claim 68 wherein the first substrate
comprises a first semiconductor wafer and the second substrate comprises a second

semiconductor wafer.



waf ers. 65. The sem conductor system of claim63

wherein the first substrate conprises a thinned
weeni7aesadact or die and the second substrate coORPTIUSE®7/402336

sem conduct or wafer.66. The seni conductor system of

claim63 further conprising an ani sotropic conductive

pol ynmer film attaching the second substrate to the

first substrate and electrically connecting the second

through wire interconnect to uhe first contact or the

second contact. 67. The sem conductor system of claim

63 further conprising a second ani sotropic conductive

pol y mattachi ng the first strate to, anot her,

s ubs:}? at élegﬁgll%qr@g{:iﬂr g&?‘?’i‘? ‘?f(ﬁﬁf@bgg E‘ﬁﬂfeﬁé"’fr}ﬂr‘eﬁr‘g an anisotropic
coituetigd pmlyrﬁelt ﬁumramhmgt tHeOseRBn& |sBstF 416 Qo Gfe 18t substrate and

subst{ate sen1 gguctor system conpri si ng:
clppicaly pinerive pyghire]eferconneaidpiiee 7% eontat or the
sdcohegombh@d circuit, a substrate contact on the first

side in electrical conmunication with the integrated
circuit; a through wire interconnect on the first

substs akeseﬁgmmt&geﬁ s%/éténtclaﬁ‘ﬁ) fhot he substrate
contact and the substrate to gcond side, a wire

in théeviicaum@rtﬂg canipsisingrotest comtastinf i gured as a first
cont Q%‘lb?tpﬁe%agﬂ%dgdﬁﬁp @ CtaI s%rl])st\%t h %nq?eﬁ%zm grs% side, and a

contact, a second contac bn an-end
sqepok sidatandt o t he second side, and a pol yner nenber on

t he contact s rti the | oo ortion;
L) BRI A ASI0RE B e bR omi o i B he Sibstrate
caritins tand tige Subgirag extehdirflotthe Bigh sitlert8 thd)§RbA@RIMRCA wire in the
8p gﬁ % o.the first contact or to the second cont act .
vigdonde,

sthfSUbTHERNE FOtad ey ing loop |PertiereRroxiBRisita tharkirst side, a
polyhiet nSemitser lol the 30Bstidie c§1@t@@ﬂ1§1p§5¥l§{gr Bk 80&P BBFIcRE and a contact

t hi nned _sem conduct or dice. - "The sem conduct of
o 91 eadof theowae rﬁoeégmrte|rnalt%teﬂmnogwysqm@rmdtc@nnecuon with the

teSUBRACE Bde? al BlAdIRE fore€ BHRRAGNCHE ho g,ln% ?,ggngé}e second

substrate conprises a sen1conduc 1. The
sem conduct or system of claim68 wherein the first

substg atrge %&moinag?gf" Eé:g{nﬁerﬁ %Wcﬁl%%c\gﬂéremh%rde%me under test

t he second substr Ises a
comprises a semiconductor die or an array of dice.

75. The semiconductor test system of claim 73 wherein the device under test

comprises a semiconductor wafer.

76. A method for fabricating a semiconductor component comprising:

providing a substrate having a first side, a second side and a substrate contact;

forming a via in the substrate contact and the substrate to the second side;

placing a wire in the via;

forming a first contact on the wire proximate to the first side and a second
contact on the wire proximate to the second side; and

forming a polymer layer on the first side leaving the first contact exposed.



sem conductor wafer.72. The sem conductor system of
claim68 further conprising an ani sotropic conductive
woabyrnms3oti | m attachi ng the second substrate tecrhs2007/002336
first substrate and electrically connecting the second
through wire interconnect to the first contact or the
second contact. 73. A sem conductor test system
conprising: a device under test conprising a test
contact; a substrate having a42irst side, a substrate

contact on the first side, and a second side; and a '
t hroddh Whe énsthed of sier 76 owherain thebforming theopphyingirrigyer step

c@mptiges { b
e i s e P 1A S i ML 8 REhIRLE prgrected by o
mgldiag ifikm; dyeing samplskinipstep.o t he substrate contact havi ng

a loop portion proximate to the first side, a polyner

menber on the substrate contact supporting the | oop

por t i78n ,Thgrmiethod: f()ﬁélaiht\ 76 Ifulahbreiod?pbfsiﬁg!ﬁrrlmrfg% bonding member on

configured to t Qrary el ectrical connection )
Dk PilG Ebnap el i Baie AR Msreity e i oRst eRRpBges a tp
pbitidnRAtheBéndiB AR mber dnentAfs1iABH 69 MG I Pfet BSEr. SYSt €M

of claim 73 wherein the device under test cofprises a

sem conductor die or an array of dice. 75. The

sem qondye!REthbe St i 78 WRErefn @k BrdIWRRI Eollpfilla 1app portion

devi ce under test conprises a sem conductor Warer: 78
ofxthgavispunnsarsulated butharplumselayeranduct or  conponent

conprising: providing a substrate having a first side,

a second side and a substrate contact; formng a via

i n t B8 dlissnethod of glimci6 whereihthesseberid adradt @ohipeises an end of
ﬂ?ggggd side; placing a wire in the via; fornjng a

irst contact on the wire proximate to the first side
and a second contact on the wire proximate to the

seco ide: .an oy m ol r layer on the first

o1 de S et PReof etk " ReEe R seutl corizctfremptierobump, a
paf, xbdll or 4 Surfidveronithe M@, f orm ng t he pol yner | ayer step

conprises a filmassisted nolding process in which the

first contact is protected by a nolding filmduring a

ol dgng Tht @RethdBof JibEn MBLAREeiRthE bt siha @ okirisBE 4 semiconductor
mggggr|3|ng form ng a bondi ng nenber on the substrate

echaviig aclfagt s intreratpd eircuin dn wlestrigah comenyriieation with the
subehthi@GonefiPri ses a tip

83. The method of claim 76 further comprising forming a polymer member

on the substrate contact supporting a loop portion of the wire.

84. The method of claim 76 further comprising attaching at least one second
substrate on the substrate having a second through wire interconnect in electrical

communication with the through wire interconnect.

85. The method of claim 76 wherein the forming the polymer layer step is
performed using a film assisted molding process with the substrate contained on a

semiconductor wafer comprising a plurality of substrates.



portion of the bondi ng nenber unencapsul ated by the
pol ynmer layer. 79. The nmethod of claim76 wherein the
woOio@1380mt act conprise a | oop portion of the RCTAIS2007/002336
unencapsul ated by the polynmer |ayer. 80. The nethod of
claim 76 wherein the second contact conprises an end
of the wire. 81. The nethod of claim 76 wherein the
second contact conprises a bunp, a pad, a ball or a
surface on the wire. 82. The gBthod of claim76
wherein the substrate conprises a sem conductor
subsB8fatEhenemeiingl aff clha St whereinntheoahiig therpglyer yer step is
el.ectrjcal co ni cati.on with the substrate contact.,
pEAS Se OB PG Holdine piofies iR ghe i oA antaiged on a
fimmPenwrer nmenber on the substrate contact supporting a
| oop portion of the wire. 84. The nethod of claim76
further conprising attaching at | east one second
subsgraemethddter Bibkieh ' xsc%q,gm, ing;
W re interconnect in Qﬂg%ffﬁggFﬂ%gﬁ%uni atfgﬂ&&ﬁ%%u%'e
t hr oBERYIding @ suhsteate bavies e firgsiderpseemndnde afd @ sulistrate@ontact;
wher ghithihB & VPIhE Gubdifad QB hnd BULLSHEL 1 fhe second side;
perforned using a filmassisted nolding process W
t he plasygrawiredotheavined on a seni conduct or waf er

conpti.si: rall of bstrates. 86. The t hod .of

cl oy BiRgaboBliahbhberin BEORHLAR: Sl e o o

per f éonmedg us polynzerflayen as shes fiest sitd dkaving a0 &St aWolrtion of the
thﬁ subsH;ate contained on a filmfranme. 87. A nethod

i n$3ﬁ??5%?fﬂﬁm " sem conduct or conponent conpri si ng:

provi ding a substrate having a first side, a second

side_gnd.,a substrate. cqontact;. formng a via in the

su bsf‘?a?féle_ b3 P? 3'&&#?‘?? é%sﬂgﬂlg%\g]en%ag bt Aot bump, a ball
bePea deutae blighpaa wblder blﬁnﬁ Bea ¥bmductioé BbRenct taaipli ng

menber on the wire and the substrate contact; "and

form ng a polymer layer on the first side |eaving at

| easgoa PR Ihe@Ro® bof b 87 A NGe MM Sor SXRL #RApo G ther Ther step

met hod of claim 87 wherein the bondi ng nmenber” a”stud
commpses g Hm assiitgdomoldivppgcessbunp, a sol der bunp or a

conductive pol ymer bunp.

90. The method of claim 87 wherein the forming the polymer layer step
comprises a film assisted molding process in which a mold film covers the portion of

the bonding member.

91. The method of claim 87 wherein the forming the polymer layer step is
performed using a film assisted molding process with the substrate contained on a

semiconductor wafer comprising a plurality of substrates.

92. The method of claim 87 wherein the forming the polymer layer step is
performed using a film assisted molding process with the substrate contained on a

film frame.

93. The method of claim 87 further comprising stacking a second substrate on

the substrate having a second contact electrically connected to the bonding member.



89. The nethod of claim87 wherein the formng the

pol yner | ayer step conprises a filmassisted nolding
wonrorass3o290. The net hod of cl aim 87 wherein tReT/US2007/002336

form ng the polymer |ayer step conprises a film

assi sted nol ding process in which a nold filmcovers

the portion of the bonding nenber. 91. The net hod of

claim 87 wherein the form ng the polynmer |ayer step is

performed using a film assistad nol di ng process with

t he substrate contained on a sem conductor wafer

c o rrpml Sll“h&gnethpﬂ of a]aixzh;B%ﬂ;rthetbzxirm;&tséng stﬁﬂcing' haeecmidrendistrate on
87 wherein, t h

thd SotStte g ASFiL aaoh iy ot 50 ot Hember

usigtdd doRusplsdonahetiveonthasined on a filmframe. 93. The
nmet hod of claim 87 further conprising stacking a

second substrate on the substrate having a second

contgct ' Lecbnbridi ﬂa&mq RGecond substrat
ConsBe U AL A Al id e ANl Bhcoond bt o

the sulskitechayinge serpndbending member plecisigay wan@e%ﬁq@e é’ondmg
rnégﬁ%nd contact electrically connected to the bonding
er using an ani sotropi c conductive adhesive. 95.
The nethod of claim87 further conprising stacking a

Egﬁg{gﬁ ubst {h Ph 9 2 léﬁr@aﬁ#@gé %%}1 n{}ﬁ‘% g@gk@ es‘ég%}gjl shué)strate on

thﬂ&lﬂh&me Yﬁt@mgTahsecnﬂd Indrck @éctatalyncodiedted tdthe wiompri si ng
stacki ng a second substrate on the substrate having a
second wire electrically connected to the wire. 97.

The gt hipdmethod cEiciaisve T fifrthee compiiging Somging arptilyige@material in
ymer materjal .in the via surrounding the wire. 98.
thQ'N@ WPHB‘@)‘“BfthecWH'Fm 87 wherein the formng the pol ymer
| ayer step deposits the a polymer material in the via
surrounding the wire. 99. A nethod for fabricating

e FondReU BRGNP BoMBETeR Nee THRRRERMRPoymEr Tayer step
AR} RherHARHARY D 9 ekoBkiihp RORREE O roui ¢

a substrate contact 1n electrical comunication
with the integrated circuit; formng a via in the

cont G¢t o JALnbE forBHL it seRlidSHdBtoR BinpBndid cbiipriding:

providing a semiconductor substrate having an integrated circuit and a
substrate contact in electrical communication with the integrated circuit;

forming a via in the contact and the substrate;

placing a wire in the via;

bonding the wire to the substrate contact;

forming a first contact on the first side in electrical communication with the
wire;

covering the first contact; and

forming a polymer layer on the first side while the first contact remains

covered.

100. The method of claim 99 further comprising forming a second contact on

the wire proximate to the second side.



bonding the wire to the substrate contact; formng a

first contact on the first side in electrical
woammaswati on with the wire; covering the fir8CT/US2007/002336

contact; and formng a polyner [ayer on the first side

while the first contact remains covered. 100. The

nmet hod of claim99 further conprising formng a second

contact on the wire proxinate to the second side. 101.

The method of claim99 wherei#Sthe covering step and

the formng the polyner |ayer step conprise a film .

assi 50kdThe mﬁﬂmfpﬁ tlan 99 whereinTihe coxetgistsp agfdhenfaming the
poMiReLiadet H6p SRBki{eAH Birh 2s$QBd AJMile PRocRssSem conduct or

wafer during the formng the polyner |ayer step. 103.

The nmethod of claim99 wherein the substrate is

cont gahe ' f It t he f 1L.hg th .

pol y FOP° T bl B i 40 bttt ey APl bgBontained on o
sewiieoreiuctdr iveaferadueinigribe Sdrepng drpolgpesr kgeestepg t he first

contact with a nold filmand the form ng the polyner

| ayer step conprises film assisted nol ding. 105. The

get Q_IJ(OB.OfThehﬂétl’(b&Q)NimmDB wikgeipl the ibsngsatfsdts Rs aaﬁltlaltx{ea on a film

ondi ng step are perforned using a bonding capillary.
framg durt %ﬂ?ﬁe@ﬁ‘?}ﬂ‘ eEPlé(mﬁrg@’eFlﬁ'fePher conpri si ng

depositing a polyner material in the via and around

the wire, 107. The nethod of claim99 wherein the, .

for m% Hhe npshedef clagypt® whesintsggvesng sleprggmprises covering

. C : i . T '

1T oy (T BB b gl oy fayer WEp comprises
filgpassivief weldieg- on the wire and on the substrate

contact having a portion configured as the first

contact. 109. The nethod of claim99 further

conpt@%i Ahe mathodhgf alage O9nethersint thetplasing kiepwindethe bonding step

rQxd A nd.side. 110. The nethod of claim
argé)gﬁaﬁ%glrlgl@%%%rg?éﬁgga?lg?ﬂﬁ'ng a wear resistant or

penetrating | ayer on the second contact.111. The

met h of..cl ai m 99 further c rising fqQrm ad on
t he ?&q.stThe method9 of claim 99 fur er co prls?ng ({é%ogin%g a polymer

material in the via and around the wire.

107. The method of claim 99 wherein the forming the polymer layer step

deposits polymer material in the via surrounding the wire.

108. The method of claim 99 further comprising forming a bonding member
on the wire and on the substrate contact having a portion configured as the first

contact.

109. The method of claim 99 further comprising forming a second contact on

the wire proximate to the second side.

110. The method of claim 99 further comprising forming a wear resistant or

penetrating layer on the second contact.



side in electrical comunication with the substrate
contact. 112. A nethod for fabricating a sem conductor
woaogansk conpri sing: providing a substrate hagrmg2@7/002336
first side, a second side and a substrate contact;

formng a via in the substrate contact and the

substrate to the second side; form ng a polyner nenber

on the substrate contact; and placing a wire in the

via; and bonding the wire to #he substrate contact

with a | oop portion thereof supported by the polymer
menbéil. m%mathed of tchednh 2 ﬁnﬂaairmoﬁiﬁi‘?sing fdifiing a pad on the first
.CONPLi si.n ormng a contact on the | oop portion. 114.
Sl%gpﬂg‘%ﬁg% °6’fn’81“8??ﬂ°£‘1‘§“‘% ﬁ}etsrll’gﬁr‘?:t&?ﬁ?'iag 'ng formng a

netal |ayer on the | oop portion configured to provide

wear si stance or_ oxi de penetratjon. 115. The nethod

of i b nismmeiipd ferabricating @ ssmiepmdyetor sgmRopt gRmpPrising:

| ayeprovidih$ 8 shi | i f .
e D R A S SRRl el potac
f ur t Freping ajvid igj they sybsiraterrgntact aabibg substtate to tha segendrsitle;

of thgnm?' ' Lde. 117. The

met hod o égpg{y%ﬁfm%%gﬁﬁgﬁbgs&? %?"r%%lﬁa%‘iﬁ%‘é pol ymer

menbplacingepwire ipthiesds; addposi ting, nol ding or placing a

pol y . erial .opn the substrate contact. 118, Th

ot hBPURE UL 18 el B Y SomB Sy IR P AR perfg Hharsi supported
bysthepg®laner pember.med usi ng a bonding capillary. 119. A

nmet hod for fabricating a sem conductor conponent
conprising: providing a substrate having a first side,

a setDid ThedRethod off cEiipST 12RfiRtHed RbABkisieOfoMnliE & c¥hict on the
in the substrate contact and the substrate to the

logR PSAPTsi de: forning a pol yner nember on the substrate
contact;placing a wre in the via;, bonding the wire to
the substrate contact with a | oop portion thereof

suppbtt-edhpynethed pbclpiner | IRefiider camprisioerforrging 4 metal layer on
th€ MYASIrti6R cbRGoikd ?oh}S’Fo‘Qiﬂer@éﬁ réfsthite cfr'Jx?cLe eﬁéngﬁaﬁatg‘g a

second contact on the wre proximate to t Seco
side. 120. The nethod of claim 119 further conprising

meki pgs arh e AR of claim 112 further comprising forming a polymer layer on

the first side leaving an outer surface of the loop portion exposed.

116. The method of claim 112 further comprising forming a second contact

on an end of the wire proximate to the second side.

117. The method of claim 112 wherein the forming the polymer member step

comprises depositing, molding or placing a polymer material on the substrate contact.

118. The method of claim 112 wherein the placing and bonding steps are

performed using a bonding capillary.

119. A method for fabricating a semiconductor component comprising:
providing a substrate having a first side, a second side and a substrate contact;
forming a via in the substrate contact and the substrate to the second side;

forming a polymer member on the substrate contact;



el ectrical connection between the first contact and a

test contact with the pol yner nenber providing a
woizewiaspot orce. 121. The nethod of claim 119 f BCThS2007/002336

conprising making a tenporary electrical connection

bet ween the second contact and a test contact with the

pol ynmer menber providing a biasing force. 122. The

nmet hod of claim 119 wherein the first contact

conprises an outer surface of 4vhe |oop portion. 123.

The met hod of claim 119 further conprising maki ng an

el ecplacow a winsrinthd vin; betvveen the | oop portion and

anot rovi di

o1 o DEhaifg HAEGhreh b hlbSich® XL U BihoR pEtiauehefir supported
bylnlmpcdymedmnmbamdconprl ses a ball contact on an end

of e wre. Th hod of claim11 erei.n the

for rHPpRE Bﬁﬁ%fﬁBWﬁﬁﬂﬁﬁ “gfee?foa‘mﬁeltgég \(/i{fﬁto%‘fi? i2Rg a second
combetionghewiR okingata tdhless®indsadeer i al on the substrate
contact. 126. The nethod of claim 119 wherein the

pl aci ng and bondi ng steps are perforned using a

bondijng, cpRé Ihéhpd JfZZIalrE he o R4 &{m@llﬁh r?l%lgmgfa temporary

further conprising formng an outer
cleghitcak conrnestipg heteerother Bst dentaetaand agesttcomtast ovittostiecigoly mer

nfé?r{B%PPﬁMdlﬂ 133asiddhprfet hod of claim 119 further

conprising orm ng an outer |ayer on the second
contact configured to provide wear resistance or oxide

T M e Rt M —

conprising formn
elsutrstbednnattign bew\aqes uheakecbgd cbstatioapl Pogst comavdwite the polymer
st _cpntact exposed. 130. The nethod of

m@fnaleﬁ?%fbcpf’%ﬁbﬁ%sr‘ & 6WPTi sing forning a pol yner |ayer

on the second side while | eaving the second cont act

expo . . .
P ?Sg The method of claim 119 wherein the first contact comprises an outer

surface of the loop portion.

123. The method of claim 119 further comprising making an electrical
connection between the loop portion and another contact with the polymer member

providing a biasing force.

124. The method of claim 119 wherein the second contact comprises a ball

contact on an end of the wire,

125. The method of claim 119 wherein the forming the polymer member step

comprises depositing, molding or placing a polymer material on the substrate contact.

126. The method of claim 119 wherein the placing and bonding steps are
performed using a bonding capillary.

127. The method of claim 119 further comprising forming an outer layer on

the first contact configured to provide wear resistance or oxide penetration.
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128. The method of claim 119 further comprising forming an outer layer on

the second contact configured to provide wear resistance or oxide penetration.

129. The method of claim 119 further comprising forming a polymer layer on
the first side substantially encapsulating the loop portion while leaving the first

contact exposed.

130. The method of claim 119 further comprising forming a polymer layer on

the second side while leaving the second contact exposed.



