SEM CONDUCTOR COVPONENTS AND SYSTEMS HAVI NG ENCAPSULATED THROUGH W RE
INTERCO\INEﬁ% ND WAFER LEVEL METHODS OF FABRI CATI ckground
[ 0001] %ﬁ%*%étor manuf acture, packaging is the f?ﬁlyl%g%%g?og? ®n
that transforns a sem conductor substrate into a functional

sem conduct or conponent. Typically, the sem conductor substrate is in
the formof a sem conductor die. Packaging provides protection for

t he sem conductor substrate, a signal transm ssion systemfor the
integrated circuits on the sem conduct or! substrate, and external
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sem conduc
interconnects for a semiconductor component are located within the peripheral outline

of the component. Following wafer level packaging (WLP), the semiconductor
components are singulated from the wafer into chip scale components. In general,
wafer level packaging (WLP;) provides smaller components and low cost volume
manufacture. .

10003] 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.



[0004] In general, new types of interconnects have been devel oped for
I mpl enenting signal transm ssion systens to and fromthe integrated
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conponent ; 06] “However, the foregoing examples of the related art and limitations

related therewith, are intended to be illustrative and not exclusive. Other limitations
of the related art will become apparent to those of skill in the art upon a reading of the

specification and a study of the drawings.

Brief Description of the Drawings

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

al ternate enbodi nents of the through wire interconnect

(TW) showwo oo#sgeees 1A- 1C; [0012] Figure 2M i spenusnmbasged
schematic plan view of an alternate enbodi nent of the through wire

i nterconnects (TW) shown in Figures 1A-1C; [ 0013] Figures
2N-20 are enl arged schematic cross sectional views of alternate
enbodi nents of the through wire interconnects (TW) shown in Figures

1A-1C

[0014] Figure 3Ais a schematic side elevation view of a

stacked system fabricated using two of the sem conductor conponents
of Figures 1A-1(00Xl]la Begneai2A-8Ldaret enlixgedt schemativ icens abetdonal views of
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4C- 4C of Fhaljemate £fkbiodineity aff therhraugbhwire ghtersbiinects{TWI) siivvacin Figie} 1aE
the sem corfeuctor conmponent of Figure 4A,

[0014] Figure 3A is a schematic side elevation view of a stacked system
fabricated using two of the semiconductor components of Figures 1A-1C in a circuit
side to back side orientation;

[0015] Figure 3B is a schematic side elevation view of a stacked system
fabricated using two of the semiconductor components of Figures 1A-1C in a circuit
side to circuit side orientation;

[0016] Figure 4A is a schematic plan view of an alternate embodiment
semiconductor component having through wire interconnects (TWI) with polymer
members;

[0017] Figure 4B is a schematic side elevation view of the semiconductor
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
intercomnect (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 5 is 2 schematic side elevation view equivalent to Figure 4C of
an alternate embodiment 2X semiconductor component encapsulated on oppasing
sides;

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

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



[0019] Figure 4D is an enlarged schematic cross sectional view taken
al ong section line 4D-4D of Figure 4Cillustrating an outer |ayer of

t he througtvosoigisbaster connect (TW); [ 0020] Fi gur ecfigsiodr/@nsse
enl arged schemati c doss sectional view taken along section |line 4E-4E
of Figure 4Cillustrating the outer |ayer of the through wre

I nterconnect (TW); [0021] Figure 5 is a schematic side

el evation view equivalent to Figure 4C of an alternate enbodi nent 2X
sem conduct or conponent encapsul at ed on4opposi ng si des; [ 0022]
Figures 6A and 6B are schematjc cross sectional views of a test
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enbodi ment test systeniincorporating the sem conductor conponen
Fi gures 4A4B4E; [0024] Figure 8 is a schematic cross sectional

view of _module [ﬁP%‘E’Ti@&Q@OQ 8 bR o REUSEANMIE L Bw SRTRANAY sy Obm

gure 5; 5 I gure I's a schematic plan view of a er

syst em i ndoegperatisgithersemi¢opiuctergoimponented FigweeoAponent s of Figure

1A-1C bonded t qOOfSIS %"@Lﬁ@ @gxuﬁtaosfchmgﬁé plan view of a wafer system incorporating
multiple semiconductor components of Figure 1A-1C bonded to 2 semiconductor
wafer;

[0026] Figure 9B is an enlarged schematic cross sectional view taken along
section line 9B-9B of Figure 9A illustrating a single semiconductor component
bonded to the semiconductor wafer;

[0027] Figure 10 is a schematic side elevation view of a wafer to wafer
system incorporating semiconductor components having through wire intercannects
(TWI);

[0028] Figures 11A-11D are schematic side elevation views illustrating steps
in a film assisted molding method for fabricating the semiconductor component of
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 iB
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.



[0026] Figure 9B is an enlarged schematic cross sectional view taken
al ong section line 9B-9B of Figure 9A illustrating a single

sem conducWér208Blip¥aent bonded to t he sem conduct or waf BET/US2007/002336
[0027] Figure 10 is a schematic side elevation view of a wafer to
waf er system incorporating sem conductor conponents having through
wire interconnects (TW); [0028] Figures 11A-11D are schematic
side elevation views illustrating steps in a filmassisted nol ding
nmet hod for fabricating the sem conduct orsconponent of Figures 1A-1C
[0029] Figure 12A is an enlarged schematic view taken along |ine

12A- 12A of Figure 11A [0030] Figure 12B is an enlarged
schemat i ¢ @oasedddstiigival vi ew t aken along |ine 12B-128 of Figure

S e b0 P 5 SIS SRR M L
schemati ¢ elanentseeit i mohldeyi £veensibonduteors beRsirdtd & MRARQdcdhict with a
Fi our oo 4adsmmcondudist e PE Iy oE SibSiimews 1 st slorsns,
vi ew equi vahelnts aGehi@utactdBded, ot @nliedHiater %ﬁ%@g%ﬁ indRideS AREHatar
conponent encapsul at ed, on .si x sides;, [0034] Figures 15A-1 are
schemati ¢ ETELE 8BS SPBIRIPIYIGR et AptsseRipect higei an sledtgpal clement
f abri cat i ngvHitteeladtiiedilyaionnesbaidicrain leSEithIGaH S id SARRREMnaR between
Figure 2K these elements. “Wafer-level” means a process conducted on an element, such as a
semiconductor wafer, containing multiple semiconductor components or substrates.
"Die level" means a process conducted on a singulated element, such as a singulated
semiconductor die or package. “Chip scale” means having an outline about the same
as that of a semiconductor die. "Wafer size" means having an outline about the same
as that of a semiconductor wafer.
[0037] Referring to Figures 1A-1C, a semiconductor component 10 (Figure
1A) is illustrated. The semiconductor component 10 (Figure 1A) includes a
semiconductor substrate 12 (Figure 1B); a plurality of through wire interconnects 14
(Figure 1B) on the semiconductor substrate 12; and a polymer layer 16 on the
semiconductor substrate 12 encapsulating at least a portion of each through wire
interconnect 14. The semiconductor substrate 12 (Figure 1B) can comprise a
conventional semiconductor die, or a thinned semiconductor die, having integrated
circuits 22 (Figure 1C) constructed in a desired electrical configuration using active
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



[ 0035] Figures 16A-16C are schematic views showi ng steps in a nethod
for fabricating an enbodi ment sem conductor conponent using a film

frame. 5 Wetablegsescription [0036] As used heperfis2007/002336
"sem conduct or conponent” nmeans an el ectronic elenment that includes a

sem conduct or substrate or nakes contact with a sem conductor
substrate. "Sem conductor substrate" means an el ectronic el enent,
such as a sem conductor die, or a sem conductor package that includes
integrated circuits and sem conductor degices. "lnterconnect” neans
an electrical elenment which electrically connects different
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[0041] For simplicity, the semiconductor substrate 12 (Figure 14A) is

illustrated with only four substrate contacts 20 (Figure 1A} arranged in a single row.

However, in actual practice the semiconductor substrate 12 (Figure 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 um to 200 pm. Also in Figure 1A, each substrate



12 (Figure 1A) can have any pol ygonal shape, such as square or
triangul ar, and can also have a circular or oval shape. In addition,
the sem copgugspispybstrate 12 can conprise a full thi ckpe$s007/002336
sem conductor die or a thinned sem conductor die. As shown In Figure
1C, the sem conductor substrate 12 includes a circuit side 17 ("first
side" in some of the clains), and a back side 18 ("second side" in

sone of the clains). [0039] As also shown in Figure 1A the
sem conductor substrate 12 includes a plgrality of substrate contacts
20 on the circuit side 17, which in the illustrative enbodi ment
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having a s oultﬂ)lu I nput configuration (e.g., Vss, Vcc) can
be equi pped wi t 0441 Bho vigh2 SMFiguient@r coamis throligh the substratk @04REt AR and

shown in F 20 can.be.in electr.ical
conmmuni cat Jldlg%{% t’%ﬁﬁlﬂ% Pg?ﬁn}aé%s%%%g %8%%%%@3& %lggt{%% 1%’ ?ﬂ?’n‘ﬁ? ﬁgm"{ side 17
sem conductoohe bagssided 8 thezeqfi drithailbistrativehemisidimerit] theide 28 {Fighre 1C) is

addi tion, thg:di j ect.ri cal .c icafion
W th the i R SEl ER, SRS Bt lE: 1) ShERIE 4FOL Jrafe Lomesaraer
The i nt er nten dishortside dianmeter (QRuefthe Qirec3th (Bgup (). ®y whag of Bkanpla) the
structure Qf.bpqrakm : @gﬁ conprise .
hi ghl y conngt.i \e/te et g??géﬁ%ﬁfeg%}fg?%@ngtg%rﬁ? pogfa%oﬁﬁ%},?n thy; da
passi vat i of® (Bigere Y6) ¢#i banecan @sidy diemetardDpof hlsouti ¥7cilipim $6 08 b6 In
addition, a length of the via 28 (Figure 1C) is dependent on an overall thickness T of
tpe semiconductor substrate 12 (Figure 1C). A representative range for the thickness




[0043] As al so shown in Figure 1C, the through wire interconnect 14
includes a via 28 through the substrate contact 20 and the

semnm conducér208¥i§di02ate 12, a wire 30 in the via 28, a PSHUPHWET¥Hber
32 on the wire 30 and the substrate contact 20, and. a pol yner
material 36 in the via 28. [ 0044] The via 28 (Figure 1C)
extends through the substrate contact 20, and through the full

t hi ckness of the sem conductor substrate 12, fromthe circuit side 17
to the back side 18 thereof. In the illUstrative enbodi nent, the via
28 (Figure 1C) is generally circular, and has an_insjde di amster (1D

which is ab®it elsesmwdgctor mbstptg lg(Figuge hC) eap b fram abowi Inem de 72mm,

of the W rgepdQdinki GhivRetdér)the BmidBYdREor sBYAMR €2 id bttt Or 30ull Thidkh s
1C) can have an qutside dianmeter (OD) of about 25 gm and the via 28

(Figure | CYie@iWa%ve an inside diameter (1D) of about 37.5 gmto 75
gm [In additiongeas) ?HQH% ﬁ(ﬁé‘.ﬁe\l@c&galgg'lﬂﬂﬁcﬁe ahGhai18t

an overall thickness he sem conductor substrate 1 | ure %
A represenl@ iﬁvelqdawgenflwdq Hiamdaiercthgeess, whicl Q&?Cfltl‘Ff’élyS’élﬁiﬂé@ﬁdb%fVéﬁ 2

subst rat e @Rg bl 18y Rk Gle HRArAE if RS DQMoulD1 O ah oftRPc b Rical ele

ents
dependi ng on whet hier the sem conduct or substraté Is a |nnedmor a

ful | thi ckpethe sgpacopduciar gybstrate 12. TlFomungH@emBé (Egu(eFl%ma@ qog)pr@an
al so incl U%eﬁ%kﬂ%hr@hlaﬁﬁg h¥&ial %cﬁ'ébg% mideXe EOHBRSRR E’

di amet er thereof el éctrical télnsu ates the via 28 tiglure 1C)
f

from the i e§idgt@E il Alfermtelys thameare 89 (Figner bEhanther t—!@pr g ajia 28
el ements ofrit-fie 18§M6:GARIMELR 0 &H%{ﬂﬁ#ﬁ lﬂr&d*&nbeé}él:@fchmgldsanﬁeﬁ 34

(Flgure 1C) can conPrlse an electric Y i nsul atln naterla such as
a pol yner (e.g. [0046] In Fisgee bhs thavia #his) lystraied wb% fogatgd | in ap gpper left

Al ternat el Yand Qpnei df‘i‘hé”ﬁhb(sﬁhtg ‘ébﬁ‘ta&tqo I’nadtﬁéif wrdgdnnd bﬁ 2 8 ofed il HEH{ £
1C), or in addltlon to the via 28 (Figure 1C, can be electricall

y
i nsul at ed. and y directjoyg £rpm p genterfithe substratgcoptagt 208 Ingthis|cagp; theyia@8xan

being | ocahpet hrﬂ:ﬁﬂélaﬁﬁfetére(gb) bﬁ‘%ﬂr&@t?%{aﬁé abfg Sibsdif 8F eheés MMBAGE)
20. In other, words, the via is offset in both x and y directions

froma centiigurgflpf the substrgiescqniant 20((Figyre 16 I"l"l“@ff@éﬁ'élé the yéa ¢ gap e
can have apch#gish wﬂbfm{ e dubiaté EbaEE2d Glchl £t thé cakerbr gltesubsirite

of the width (L) ure 1C) of ;the substrate contact 20 (Figure 1C).
Al t er nat el Wnt@%e?% é r%,ta?? than 4116% 2re YimASvile subgrste prntagipXh: ¢ag iaclude
cont act Zon@ufﬂ)eafasgg the center of the substrate contact 20. Al so,
rat her than just one via_ 28, the substrate_caontact 20 can include

mul tiple vias 2800471 As shoppdnFiggte 16 dm it 38 i§dpertedaloppa Ignpndirl
i s | ocat edadk @fghévia0Orygy |ahu@kmlﬂs a‘z@b§s e dulfige 1ength’SE thaReh 281 andSwire 30

across the entir Ienth of t e Figure 1C) ¢

be held i n<F§ £dC)/fat frg Bofoin 2 cert? 3&‘8& E%?ﬁgg}f #@%&%ﬁ@@%@ﬁr&\?gée
(Fi gu g 8 (1CQF1gmb|1cj) WhichSilks ik via 28 2Bightd gtluyagqgkﬁ}ma;m thél(vire BO(Fiduhe1C).
Wre FiLgure yner mat.eri a can .ConNpLl se a

o bct 1 col EPE PRVGR THETELFO T cOBPyRrn clibicay BSIBHYE Fyrable pglvmer,
_ep0f<ydor f asixihl ascmptaymﬁkis,mn é;iaﬁy mla}ﬁilmonﬂﬁbdﬂﬁd ahe ﬁ@yﬁﬁt guﬁtenhlc)s @Fdgure

I nNclude 11 at es

ce. t
boct 11t onlCEERt ifitfde Hlief sueib RS RuuchieL hETed fo Feias et Bopttipioy of
L hesﬂl el ?cttrenﬁalrm@aﬁJ diadh (Cd"HF[J))eairﬁitrl@.lEst weaﬁb@sma Bimaelféﬁc m&aﬁﬂct&ﬁltﬁﬂe
Inl SU O an, an X r nic rrals oC
& S (o thuahis P e At anAmr By St o st 2 D Dieclrpic
el ectri cal Matamiduﬁmouhy mﬁll,eCTalFormﬁ’fe @gmauimmpﬂ@a;fdlymbemm&wesmaa

I h
(Fi pure | FOPREFGARSTSE o SREPGHE msterifi s fi-a mip posisTe ppdheaive
| ) extendpolgment of the via 28 (Figure 1C) and bonded to the

?nghggtse cont affm;;%? A a5 own F;,I-gﬁ?e Y\trt%e wu'e( fd &"{gurejlcaﬁ mcluges 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



WD 2007/ 133302PCT/ US2007/ 002336 9 a second end 40 (Figure 1C)
proximate to the back side 18 (Figure 1C) of the sem conductor
substrat e W 2d83doRr ough wire interconnect 14 (Figure ﬂ.@}mgioﬁgoozsﬁ
i ncl udes a bonded connection 42 (Figure 1C) between the first end 3
(Figure 1C) of the wire 30 and the substrate contact 20. In addltlon
the second end 40 (Figure 1C) of the wire 30 can conprise a second
contact in the formof a generally spherically shaped contact ball
46, such as a "free air ball" formed us©ng an electronic flame off
(EFO process during the bonding process. 10049]] In the through
Wi re int eraoeemadtentid4q KFigure 1CT)proximats ¢ des backn side t iSoFigare( L)y of dhe
1C) conpri figr NS
a5t her mosneorsEHR SubaRRe 13 (T dEgh AP her Bl TANERGRS Ty e
bonded conmeltiennbomied conmaction 42 (Riztrel Gobriweor the dirstsind P 8ulFiguse d6) of
w re bondi o) I t n [

bondi ng i BB F A AE sHBls Aot 0, ri 3l 0 EaR ARG B 1)
bond. As adsmbemram eamadrhpdse 4 betownd centddt ioahe twnpof & gereraibpplesiceldy

Sorpt easi oneprareite R AR SRR ePI0ARE el FolcRd i B Sl FR b °
applicati o(rEPs:cgrpredesmmmdgltheeﬁndiﬁgpchbssd on 12/07/ 2005, entitled
ot hode . 3y (ABE P DB, THEURURES: 1 REGRRYACh: o oty

Met hods And Sys rc EnT Conduct or
is incor poaameehdm#kl(mghye i€} eom:puees @l eedpe thosd rfmtrﬂmﬂuany aslyaél bomslif®r

US pat ont BISBHIRe STHolt BSPPafomG of M ROco Bl HFt St rBiberuppRRs, &
entitled " hhtdeddoﬂmdtz@yeﬁmxﬁmseEa:b&dgebbnm@rﬁs@augd(mgmw@rﬂdmmén@s
v Tt o ondll anfli: WRLEEAANIE Wire 3¢BhE dok: ?é[ 2 SohES ANCA! &l BBl

by referenc ESeri Des. Net ods an ricating
sem cond uctmmacmrpmemtra)rm tmitbln edghbomdr eks amodrec ehmam@, the wire 30 can

50 can be. FRBRIELAE S RH TG Sl (PHER chiPeihtLab il bl R’ I3

(Figure | Cbumaan&mmnp&ssmmﬂmgmmanampmsedwim eri aI used in

sem conduct of PRGN 0% pRHE 3L SEadl heVRahsh ciel b Ables0os,

copper, copper ver ver “a urh num

al umi num séﬂtl@ﬁsmimymctmmpmndmmg@ﬁmghrﬁﬁrb largrconneets(IVDi ond

fjhe W re 39/1%&'1: 'c%”Ang ]SSPste rﬂ%‘ri%ﬁ {;) dAttod ejq'lté",)xyli}]ﬂ:ﬂ%
oes not con tions hazar s substances , such as

| ead. Exerrpieargprﬁﬂﬂ&efmedammfeﬂesw,n@ésudbesi mgthodr awl syiterys Jor fahrieating

97. 5%6n2. S%A ol%ub:? r c%%nél{ts %vﬂﬁa{h% h' \Qﬁ'h llllqgﬁcgglll&ts | as%n@'agﬂ)l%alng% 0

of these nBfare such As cop coate ayer
serial no. 11/102,408 ﬁled cn 04/08/2005 entltled “Method And System For

Fabricating Semiconductor Components With Through Wire Interconnects”, which is

also incorporated herein by reference, also describes methods 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%Sn2.5%Ag. Other ROHS free metals include gold,
copper and alloys of these metals such as copper coated with a layer of flash gold.



el

Al so, the nelting point of the wire 30 (Figure 1C) should preferably
be greater than that of the substrate contact 20. Further, the wre

30 can compig weraBsoknsul at ed bondi ng wire havi ng an el esgtasablinosse
i nsul ating outer layer, such as a polyner. The insulating | ayer on

the wire 30 can take the place of the insulating |ayers 34 (Figure
1C). This type of insulated bonding wwire is available fromM cro Bond
of Canada. [ 0052] As also shown in Figure 1A, in the through
wire interconnect 14, the bondi ng nmenbeng32 is located next to the
via 28, and is bonded to the substrate contact 20 in a right, |ower

quadr ant ofildoh msmbnmgqiomtmmmtre 30.(Fidure 1 Opblidwd picfieablotdi grgatseiiagr
10 andontiper I8 sSstiEF s6pES, S ottt Beaia “uh S gopaties o iowIERe
[sg g; g ]r a'EI_ ﬁebﬂmﬁ@m&ma@ﬁ@m ele&tlﬁzil)calw 1ﬂs|h£atmgaau?e3 lf%égﬁc?sa&%%calyrggr The
the wire 35S '(‘@F aé’eie? frﬁg’ AR ke ‘gé P@&ﬁ@?&e ingu eﬁﬂ?sgl?a'srsﬁé)(ﬁwre
addi tion, 16y Diisepeemmubedd Bbad{ds Wis & aizﬁlaﬁlélﬂﬁﬁﬂ Mo Bondof Chdda.
cont act for t hegi‘]%%gu h wire int &rcon as_a securing and

supporting stru 159 show Indiggre dﬁf@%“g JAEP AEercopRielil fufhe
struct ure baidibhe msknitgert 32eist bsared) Rexd foet}ienilerzspaﬁ@% bdrddddHo0ihe Ssubbtkatk O
SUbor rat o coiadt Asl Hof Tk JOBH Ay KRS ARPE GHHGGES Bt o Nemately, the
seni conducbending Meaitent2 (mgerebmpohaag;erm&@éd o tHeFuBstie béntagtr el @bty
I SRR OB R i e o
[ 0054] | n 2hFighdeutyronthenda 2&{Kigiraaa), the bondi ng nenber 32 (Figure

cont act 20 In a@&gfc—@g%@.ﬁgn@ i i CHERSAC T EPog G S ool o e

fAI or med us: By (Bxﬁmar ecgmdi&r sub3trate Wdndsaper (Figire adgallh dAARRRY, the bonclilgg
ternately, e in r 32 (Eiqure co rlse a sol der
D " etistreE AR bR TTERcton 55 8 et SoBtat o 165 PR BHetcpmect
Flh gulre 1Cha§dneedn@m§|ang sopypveig &ﬁJdﬂ?ﬁ fﬁre ﬂ]lea;giﬁé 80 mlﬁma)gaﬁdesssabbﬁdlng
the | engt L t su stra .ont

2506 t o 3508 rebwEiior papaibe i sl ety etmesl (e Lo ph il
contact 20gleetnidaidelement)sudhoasetontdees v @ sBfporteutRvate, of ahetAcl MgouphiRE
can al so be_confi red to substantially cover t.he sybstrate c ct
20 ‘and t hersonsiset b noiler BRSO RANCH s cop iR Tl hovdiee pAebiorg trarere
| ayer 16 su@¥% maeferablly y:omprmes at fien @lxldmng, $bdeab1€ mitefifiesisdhd aé regald or

12, and ha her of the substrate 12.
Al t er nat el ,aé? e’ prg yrrer ayer&% c%rﬁa’c%lv%las ?Lﬁlﬁgf sel ected portions of

the 11 circuit{eh5dE Iﬁ?thoilmstratxmubmbmmr&nﬂ,Zhe doding sedibley 32MFigaNreas)

di b 20. ., As 1C
ol yrer 1 oS4 iEhd Bitor 804 Bt Buit pOReeR B alrod ot P i i
portions 5éasefthe threngimgegendiEr 32 (Fipmrd hCpcaghbeniormed nbiag aovine bbsdet.da sththe

I I 6 al t | at t bondj
BT o gt o PR 4L AR DS LR R
unencapsul eﬂr&md@ya Sdiéerdmlmpmrwd:ldycb corir&ptlamcbrfaomnsluam‘ei pcﬁymen)mrmetndm r

t he t hroug t

10056] Ther ol s SORRRE e el PO Bk Wi 1 igp it om0
pol ymer etk fhglwidthe(Whef thielshlostrats, cquidop 2fli(dg,, Zélbbtoyﬂﬁ%u ybcdnmabrc cavers
mol di ng co il r | ud

such as SI g{l%g IMIOP‘% SEI!F “’t‘%ﬁ%@gﬁ@g&a dog%:%%‘fc Gl tgl%t liJao?}g e‘r”%‘é ra
expansi on b@ﬂEr)g m&wbela‘zﬁntmo betvonfigured &0 substaitisliiecqyet thersnbstmtesednidet 20
One suitab) rf'dtﬁlérvﬂﬁ pol ymer material is manufactured by Dext er

El ectronic Materitals of Rocky HIl, CT under the trademark "HYSOL"
FP4450. One sui I8k mmmnamgaﬁdth@qmnm lageruktemhbityntidR ddversahof

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



[ 0057] The polynmer layer 16 (Figure 1C) has a planar surface which
facilitates stacking of the sem conductor conponent 10 (Figure 1A) to
anot her cowpPm&t33308r to a next |evel substrate. | n addPCT/ARZ00T002336
pol ymer layer 16 (Figure 1C) encapsul ates the wire 30 (Figure 10,
the | oop portion 50 (Figure 1C) of the wire 30 (Figure 1C), and the

bondi ng nenber 32 (Figure 1C). [00581 Referring to Figures
2A-20, alternate enbodi ment through wire interconnects 14-1 to 14-15
are illustrated. The through wire interktbnnects 14-1 to 14-15 are all

substantially simlar to the thrqugh wre interconnect 14
Ao Ceircliigetin) PRt SR A S N6 Pt REETEges Saste

i ncl udes apoitdets BN As ShsaP KL gﬁ@dlcnxheafminwm@em Bkdaplul@Bs the sabélrate
second contact 46-1 in the formof .a of the wire 30-1. In

addi ti on, fameacHA0ansloan pertions S46L @eawaeﬁﬁ@fg%m%ﬁv%%ﬂa@nfmﬁawe

a sane pl afiRd palimheéchR ?fer 16 alL&Qﬁﬂs)tadtfauﬁl baBsidies 3hé fuoaagig M{efrfber 32.
I nt erconnect 14- 2 I ncludes a wire 30-2 encapsul ated by a

materi al 3doweverny tin PORISHIB ebiedopdiag membrriigdaemging ‘@Fn%?Pé‘flE‘&d Bémlbe

or a ball OIRHP@ PQ6Waﬁ§ fSnsa Tt ddMRadd Goy MRS thISAY bk iBfrebnneMO4
2007/ 1333 / U 07/ 002336 12 [0061] In Figure 2C, a through

wire |nterﬁf@ﬁlﬁé?é?t°1th¢3“9‘?1&¥‘éﬁél‘ a wire 30-3 encapsul ated by a pol yner
material 36-3, pRdep 'l%%wmgf)myéﬁ%@rgﬁrd 1C} Bsh Eoxapried a@ufﬁm@bolpﬂlw, '

such as sol der, gold, aor nickel .on the end of the wre 30-1. h|s
embodi ment mateiak guchris Hlieenge Polydmides SPORORHYIese o %ﬁw#dge&@@ap

coat ed endagdfdiE itat laYoriald & ihdiBdeMiNds, IRk a§§m&itb§ icBafig@ebdto khﬁ:e the
second contact 46-3 can conprise njckel plate dwth a sol d

bal | . coefiseieny of thermgly F@%%@%&@% st ﬂpwweﬁwneffhemo mer
i ncl udes am#etigl. IBndsuBBBRRSEHLI SlyBYr BaBhMEBlantBtRitdby Bbxtér Elatonis

et ched backﬁa&e%a(lasx(?tp lggck%r I%E?]% 0([,‘]'1(;I ugc?eg‘ttﬁg Ecra?lgmgrk "H%ESLWF PSMEO é)ne suitable
molding compound is manufactured by JSR Micro of North America under the
product designation JSR WPR-S170P. Other molding compounds particularly suited
for the film assisted molding process to be hereinafter described are manufactured by
Shin-Etsu Chemical Co. Ltd. of Japan.

[0057] The polymer ldyer 16 (Figure 1C) has a planar surface which
facilitates. stacking of the semiconductor component 10 (Figure 1A) to another
component, or to a next level substrate. In addition, the polymer layer 16 (Figure 1C)
encapsulates the wire 30 (Figure 1C), the loop portion 50 (Figure 1C) of the wire 30
(Figure 1C), and the bonding member 32 (Figure 1C).

[0058] Referring to Figures 2A-20, alternate embodiment through wire
interconnects 14-1 to 14-15 are illustrated. The through wire interconnects 14-1 to
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}} 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, '

[6060] 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.



[0063] In Figure 2E, a through wire interconnect 14-5 includes a wire
30-5 encapsul ated by a polyner material 36-5, and a second contact
46-5 in thgofPsmsedhz2a pl anar metal pad on the wire 30- Spefigisioffoozsss
pol ymer material 36-5. [0064] In Figure 2F, a through wire

i nterconnect 14-6 includes a wire 30-6 encapsul ated by a pol yner
material 36-6. In addition, a substrate 12-6 is etched back to expose
the polynmer material 36-6. Further, a second contact 46-6 conprises a
pl anar end of the wire 30-6 and the poli2rer material 36-6 have a sane
pl anar surface. [0065] In Figure 2G a through wire

i nt erconnect 140061]ndrigdre 2Caiarthropgh Wiempigreuinacte#-b jnaduges|ayyise 30-3
mat eri al t Kk
side of a eglﬁ%%stuw 15%’9%% eté}hélg%bac X{%%%%o‘%g{a%{ ggg&ﬁéﬁ%}%ﬁ@a@
46-7 whi chneta}rpmnpesucanasemderf golde opinicgkeB@n7the end of the®ds] 30-4. Fingibise
2H, a throy e Jnt

encapsul at é-%;bao )l/mzeigtpo ys%éc?nc&] ?%clt;l;fk' % gh@%hﬁgﬁia grﬁ%r[l ué%oﬁjer coated end.
mat eri al 3&k&matedn withaibs uviat €9-3 homyirising goki, dbe @E:cm‘rﬂecelatbst fatdecan

12-8. In this enbodi . |aI 36-8 takes the place
of both thcémboétsf/ﬁéc?w@%gdi@ea(%%%re Ilg?tbg{ld the polyner material 36
(Figure 1C). As{{mm]l h@lgunreﬂﬁa_.ra thxpizhi wigelint¢rhennsot i rinctadesrd wire 36-8
can beforrredu S p The, i{e
i nter conneél["allgﬁ1 e |b§0 @ ggiégée%%hﬁh%%ﬁt%%%%s%% @EE%%&J&F é|4\E‘scfes
a pl anar etdnthcoft6-dlom the mire30-8, which is co-planar to the pol yner

129 | ncl udes d097 BoGSEAE sohfEE gl ok drHED-Hib ol HHEOGRS

with the paeupsmsedhyadioipmmdr ma‘tb:mlricﬂ-g/,rmd am;’cmd @dnt@ﬁlié-SaﬂrLstbe form of a
encapsul at 8§ t he uit f= 1 r The through wire
i nterconne%?nafineéaﬁaggnlﬂﬁ% % é@ saanrs&g%%ﬁ%?%:ngﬁ{n%t%l 4%63 whi ch conpri ses
an end of. the W064] 30 Eigmred]Ratthryghvin teoeinctel b intledgsa wirer30-6
mat eri al  ha o Fi

"0t er conneEaIa: by apglyatet Hifind 3. O akthn, ol dhd Frred beci
material 36-&posdthenptipmeheaprzl 36t Fuiibel, meetond cmztpnltl,ﬁa@rcomrlma al

P L I IS i g S
| ayer 16-10, ani@065k ebnﬁ@mﬁﬁ,aa:thr@%lﬂ@mhntmommmiﬂ@ascladﬁ awae 39l

of the wire 30-

Coo69] 1 eregeanek sy B spisrmedf 187, 1a3udoR X Rle ARG, it 367
wi re 30- llarhbatack side af hlspquatet 157 aod etwhétbbatikrig expodear s@2nd tonthet 40H7 s
enmbodi nent ., a, bonded con ctf]ﬂ_g)n‘ﬁélg%&% is forned between the wre

30-11, and‘t"'{ur‘?&l Pmﬁmpor 5@00 ondi ng nmenmber 32-11. For exanple,
t he bondi ng nenﬁmlﬁﬁBZImmguszdmﬁuo@l wirg fintercbomgst béddadiutes 2 wire 30-8

bstrat d t
e
connecti o nenb@pé:ﬂatcaﬂlebarmmsmd)fathymteom-im én s dinhgdinemb dhe polymer
such as in L, af%%tif:'taék[eﬁrthgﬁla%@ GBbfih!BE pRNEhACRYLNES ¢Plenrd'189!akHTRe

| ayer 16- 1T%sibsta ul ates m% w renter connect
14- 11, butp¢1em¢es:ataml Bé@surec ehsg wdhbm@rnhfra ainpd the polysrer mserig

t he bondln e S t or 7
wre it or 2o GFby Hormdd EXRRSEIIAS alised SoIiAR Aichedsd’ THY Shldigh It
fills the intac@sett148hlisciooludes 2 h@ommcem:ag;‘l StVHetﬂemmprsm@uémﬁr&pﬂy
o0, Provi oush ke J5RCH) Reth{ts ASLNIRS, TSk BRakiiog e 1O The
process to be hH0&7haln Eizuge2k @i thooigh 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.



[0070] In Figure 2L, a through wire interconnect 14-12 includes a
bondi ng nenber 32-12 in the formof a double bunp. In this

enmbodi ment WO25HEE connection 42-12 conprises a wire BET/Y52007/40333¢

t he bondi ng nenber 32-12 sandw ched between the doubl e bunps.
Alternately, the bonded connection 42-12 can be fornmed between the

| ower nost bunp of the bonding nenber 32-12 and the substrate contact
20-12. US Patent Nos. 5,496,775 and 6,717, 245, both of which are

i ncorporated herein by reference, discld3e double bunp structures and

techni ques. A polyner. |ayer 16-12 substaptially encapsul af es the
Lhrough w re | nRED EERuTeAe traRah Vs R camisst H-op Hstacend Wen -4

menber 32- ér?cagsﬁn%mya@ polyimer Thate@alt 35-10.f 88 whiftetheyreviohs ¥inbBdiment, the
I nt er connect

4-12. | ddition, th ol ynmer |ayer 16-12 alsq fills
the via 28palsmen gieissial Ped Oaleo wcﬁ@%gﬁt%ztcﬁew&ﬁlﬁ? of thsstuksirate 12yt Oadhe
previ ous! yigeshr wie thiéebnitet YARD albligdlidds aXack Eitﬂljfog{r&&)laye]:h&]@ bXdTET
| ayer 16-12 can be faornmed usjng a_hlmasaséeg nol |né; ﬁroc ss to_be
her ei naf t efecqBd EPRtpRt6-10which compripesgrpianar gngpftheavisn s 01§ cenplananio he

i nt er connegick sidk podyrhdiClaydiarec/yli stri bution conductors 31-13 and pads
33-13 in electrical. conmuni cﬁi on wiith the substrate contacts 20-1

3.
The pads 33-13 8869k dnbigwe2Kes thrpughowirgintercapnicgt Hy1banedudes aivdre 3¢a4

bond OLB pagideddb aQ? paredef of dlboRamg mémber R 11, 0Mn thib erdbbaRsedk AbdiRled
i nterconnects 14- 1 nmer. | ayer_16-13, which has been

| ncl ude ol .
cut away tEBOHREUPE HE-tledf "f‘}"gu%tb’)ée‘bé‘?fq &0t & 134 294 thin GippRAIEc3 Riihe
The pol ymepoAdNe mehibet 3221 IS.OFbﬁG:kahi%iﬁé e DR Hhe BRGNP i c6Mprise a
provi de access to the pads 33-13. The pads_33-13 perm_.t_ tenporar

el ectri cal steérh%m%‘@gtt% ﬂ!fes‘}?éﬁéteﬁeﬂtaﬁ'e?qs‘é#nﬁ‘qﬁ’gtht%mdﬁ %@6%#%2,(2“11

such as fupg comphise RABAMHoNU Clodmed hMteNsth@ SRl  ARErn8%ATPIe, bd¥ed
integrated circuits_ 22 (Fi g&(r)e IC) on the fhe conductor substrate 12
€,
t

(Fi gure 1CPoRgRUIR+3-44cap b5 ompgdyavhers, onytherhonding membgroig-Hf such as in

partial ly #abden€a} 6:06n @h dxb@idr e thetdo. imtpagmneyéra 6L61 ddbstakhially
redi stribution condyctors 31-13 and the ggqi 33-13 can have .any
T

desired pafRseppplatgs Hheg AHER IntERGPRNest Bitdraxms te popded coRpRatied

14- 13 togehhan ssuhnd 65 pbaldnofabe &MY MBmbEO3Z-¢1 2iboshs adh FRstSIdRGEt foR
Figure 2M sone of the through wr |nt8rc_onn§cts 14-13 do

K do not

ncl ude anthecRiRUEl W fgroanert (44180 7 pagion; (e polyRer Jayer oLighisoutils
inte (r]I conB eqig \;}42&4 é iagﬁtk-sbtﬂﬂé‘s ttﬁ?] Rercad lgxgarégg tshmmmd : haﬂ)lést,) bxi%vidﬂﬂyfcﬁﬁc{ﬂlﬁfi .
a wedge on rne e e e e - an e supstirale cont.ac
20- 14 usi n‘g‘orm?xnlﬁrﬁaa‘f%ﬁ%f@g% i TtealrgenlegeeGs ] ogn by fomped ysing ge
bgnded CO!’Iﬁﬁﬁhk@ﬁe&&mﬂdin@?ﬁrcé@ﬁ@bﬁﬁ&eﬁm?&&deg&ﬁlfﬂdd_ d.forned using a
t her nosoni ¢ or O, res on ondg. n.a Ition, .there.1,s n .
bondi ng member @%ﬁ&f@uﬁiﬁm‘@ Bﬁéﬁfﬁ?anﬂ@étlﬁaﬁ ipstuglgs a Ronding
3}3! ?melr | amb%;s_mmm?ps lfbng:t% Qid B%&ulilbﬂﬁhtgh_ \A%% Qlii'ls rﬁxﬁdamgﬂgta Beéhdkd,

11 e eavl n a.llp | ONn - Q e wmre. H e ose S a
(A cont ithah R0 | cdoae ! wite B0GA i Bd thg opdBeg Sheriperiaz-12
| ayer 16- 14aralvdchdd bdtdeérh ehevdabBSbidpandlisamtulgsthe hendéd eont@etigh 42-12
therein, subsiantially. as evi ousl escribed, f or. pol r erial
LeCT B gur oo Ry e g B o Rty BRaprt iRe phiatipD Sreiier son Sandlpe
cgg al so i aﬁisudﬁ:l @nmafoneS s Bﬂénﬂﬂospﬁﬁ@fﬂdﬁiagd 6HITRAG| }aglhloa'wﬁﬁch hmd
addi ti on, the po r Layer 16-14 ca r using a film.,assi st
7ol di ng. pr BERGER A Berefibby referepes. difslosy fpuile bump Strudiigssapd tpofmiques &
20, a thropglymer leyer Hbel2csubstastialllentapsutatadithe ttamough wise intencdmaectt loh-1he
wi o I o b leRee S HEE e Pt eiber M2 R pE Ty A5 G o
metal pin, teotgH Wilelimeramnectsidutd. blsngidition, tiepslymepbayki 06-10faldchBllsibiee
30-15. In thi odi nt ., the i tion 37-1 unctians .,as a fi t
contact for lat%é%%he& e\?\,iﬂrleew%rﬁﬁ éﬁ?g‘ﬁ?{g& s"%ﬂafé"fd Y Wrﬂkus}y ﬁesmtbmﬁ for

polymer material 36 (Figure 1C). The polymer layer 16-12 can be formed using a

film assisted molding process to be hereinafter described.



15 10074] Referring to Figure 3A, a stacked system 54 includes two
sem conduct or conponents 10 stacked in a circuit side 17 to back side
18 confi guywatdo@itszdon addition, the ball contact 46 on tRerdeRefoozsss
sem conduct or conponent 10 is bonded to the bondi ng nenber 32 on the
| ower sem conductor conponent 10 using a suitable bondi ng process
such as a gold to gold diffusion bond, a reflow bond, or a conductive
pol ymer bond, such as an =isotropic conductive film (ACF) to be

herei nafter described. In the stacked sitem 54, the polyner |ayer 16

on the | ower sem conductor conponent 10 provides a planar surface for
stacki ng. | n ad@07lloin Fighreryl, treughavire indercamnestsdd- Ghinglvde fredigtribution

s conducPyRuaBRPSNAR anfifpadd st [F of Gkt TGfhloation With e WERate
for the stmtaetk 2t)¢k3 efpads ABtlérqaatcemns%@pfapads,ewreebqndm pasigneuter lsad

i(u)clh naZI Zc lll‘)é g?%%'ﬁ or{gf ?:Ea&cg cont agy%g%mo 8&%@&@%&-.

bondi ng nerﬂ)mbmdsﬂ .poBmearilayes [1§- Ianbrqh(haabem ta.ppWﬂEat $hmv therediktribgtion
11/ 296, 057 di.scl 0ses

[0075) Refcé’Ple?{ar 0 %urpeaqgég 95. a?gggnetr(?g% gg%l 0 gess \%nndows or

sem conducdpeninge mﬂﬂepﬂnmdt&cs&sa(t«m padsé3eh3r Clhet pads g8- 137peamltdﬁmpmaw

1 e PP SR S .

conponent s* one anot
process s qmamsma agd bdrt-in tegving. dof émmln. thoirdegrated elfr¢tnw26dﬁ cglmbiiChOn

conducti ve, pol vier d C j W, LAem L

Lo be-her cPRaFEpoRiiely; s P RIS L) b e RRIUESY Hirobud TpHONTS

| ayers 16 fabribatidn onppmuaﬁynﬁsbri@tlpnmf 1die tbtoalghrvwsmlﬁamesncfm 16t13ckThe).

I'n addition S&I Fﬁti% 00ﬁ§1%Q rggi 33 8%@(%}3?& ﬁgpj {:&uﬂa%g draﬁfc@ m, and

contactsfoF11 SYyS ternately, separate termnal
cont acts scmhctamest) bhodtiplb ahtesigh a\Mirb gnfeorampdcts rl 4t He tagstlics owdstentially as

10 h I
Pr evi ousl y LI bSIETEE o A, Sl i Bidheh g FosE GO FhAEE e
addi ti onal m&emrmectdﬂéﬂdrdocrmm:rmhehtas aasvebiatedhoddel®- 1s@stem; t hat can be

fabricated usi nﬂ)o%ﬁf“l%%nglg‘%% F?’e 10 r Qfsr?. mﬁ}&n}lwtq Y citﬁies a bonded

i nt erconnects. ures 4A-
al t er nat e ennectionett-14énthe mmmemmmdénﬁnﬁmmwm the Mr%)t-h‘danME

serm conduc gL SONSNs0 19AAShUHES AyBUpSIRL Boddlk DALY Aermpel.

plurality Bs contac rou W re rnterconnects
14A. Each ﬂalarbougdtﬂ winnectiomt 42 ormmemimytisa ajball Ibodé formed using @/thernagppie or

30A havi N9t QR RAIduMbnd Ofh adliiflor: &ggglgtgbéslﬁgﬁ@ﬁ Ap& 09 16780

& substrate contdct
previ ous| ythdésnded echrieotion ﬁ?—d)ﬁg A polymer tayer é@dﬁ@e@@samf# Iig‘g threughnyvire
In this e”ﬂ?%hm‘t:t ifh %ﬁl?e ? %r{g; h&l}‘ﬁoﬁ@:@tﬁc& tﬁ@ulrezlﬁlfi 88588 as a
contact) on the wre Aare o8 ve in z direction as
i ndi cat ed Hst sonteck B2 the threpghewiggjnterconnect 14-347 Abepobyraer lgyifyhl &ni 4 also
| nter connegs tﬂef“ela(f%-gwa%dﬂs@ur@é T Wﬁ%l 3[51?4 9194r¥i'ﬁe EuHE?iHﬁ%H? é%evmusl%(

(Figure 4 he substrate contacts A (Figure whi ch su
the | oop pdctsc:nbcﬁsf@@dyr(lﬂl myaieralfis) (FGEUI‘P H&)WA‘S@@]M@P{I}@H@&W@ % THe

pol ymer epRieion 33k Chl b ndla gg&eapqyﬁstéﬁc&%bﬁmm &iahbihE by & In
conpressi bf'e configuration t1on ortions

(Fi gure 4C)dditionhthevpelzmeayet Hibgld cad br @awe«éelsmd‘dwassw%@mldmg
pol ymer ne r supported by grooves or other
features oﬁ%%hété%faﬁﬁ%@a%{r%es?@%dgA (Figure 4C). Aternately, the

pol ymer menber S[W,&](Fﬁ Figuge 20, « throngly avire intprgepnast \I4r]Yyiig substantially
conf gur at Lgiaphb g B! B 063 HFIBNAPANY ol through
surfaces thereof. In elther case e pol yner nenbérs 58A ( Fi gure 40
protect, amdrerigtancannact Hel bilsearaludes arproisation AZdassush atSWemp‘@bEm a ball

bump or 2 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.



[0078] The pdl ynmer menbers 58A (Figure 4C) can also be configured to
provide a spring force which allows the contact balls 46A (Figure 4C)

to flex inglohge#mdirection during el ectrical engagerrentP@fmgzobﬁ@tB%
contact 64 (Figure 6A) on a device under test 66 (Figure 6A). The

devi ce under test 66 (Figure 6A) can conprise a sem conductor die or
wafer, or an array of sem conductor dice on a sem conductor wafer or
portion thereof. The pol yner nenber 58A (Figure 4C) also allowthe
tips of the | oop portions 50A (Figure 4¢3 of the wires 30.4 (Figure
4C) to flex during electrical engagenment of mating contacts. The

si dewal | s of th[®0<7i4]as fefing o Figde dan aalsmkbé systear &d icludes tvow

friction insulat| él%r ole)’éln'%‘ (5 Qec?C), a nltagdg%y H?lr:}%ck"@dg ds

al l ows thé Wl‘?‘é ree AlnT the Vi as ure
during el ecbtnﬁiguﬁhoﬂnm@ﬁmm, theTtradl mntaes4636ﬁ\ﬂma.xppaﬂ mwomlhcmectpmpglmt

| ayers suc I evi ousl| ed. 1 ns Iat d
fromMcro {}Bﬁﬁﬂmé?d &%ﬁ}fg% ndjjg Tﬁ ergf‘afs%nt X loBver;é J"0'1%30\9{'}%{“{310
wi res 30A &sﬁhga,lglﬁtaﬁﬁ)bmmmﬁb@sb smﬁrasfargo(bd twgohﬂ)dtfﬁiemn I:tolnd aveflesy lﬂﬂ:@l

Fi 4C d, th 4C ddit 0A
CFi oo e o artiayetye hy Bt dont ot o5 o iset Paiti oot e A5 (ALFER, B 2
4C) from tReinafet daatebed? An(the gtabbedﬁl@)stetrm Saj 1h@\4tom5mm'rmw: uon thg lower

el ectrical engagenent

20, can o Patsgmarerial CPIRtded fonaaey SFack esiapg: i @gatics,

fpoxé d_or N@itir qmwtﬁlndmmmn%z ﬂlesegi@%egﬁcc&lcwetor )Sbkﬁpmegﬂ ci? obrrtbmbb:&iing
n addition, 0 nmenber s ure can be_.for

requi r ed s’i“?’é’g’ ﬁfg%-gegg P SPRIFeR %‘Trd’oﬂ‘g’oﬂ?rgégsgaf’ab Bofgur {{?i‘)ﬁr’mnal

process, Oéorﬂac%?f&ﬁﬂe pfabmcl $Qtept 54.€ dterdattely N phdatdiimiial mﬁhtacts such as

enbodi nment F@i hr ou \%/I re Jjnterconnect .14A &'QP% ure 4

associ at ed> PG oged 82 Jhy semEsondugior oRenss| nbnr e*’?@%ﬁ‘%—f‘l’
can be formﬁnhﬁmaﬁ@mmh fRVIel Btoritduto ug orwhe dohdingrmanbast32. Pédiosdlgh

as all of the thro wre interc on a f subst ate
contacts 2WECTPR %’ ’onAﬁEE‘BF'?%q?&EEE)S? L%]iésﬁ"é?sl e 8%%)%’5 forgipe Wéﬂal
pol ymer megdaedcss. 58A (Fl gure 4A) are tapered to conformto the natural

shape of the w |_oop OA (Figure 4 However., the pqlyne ers
S8A CFrgur o an) (0255 noBeteaipe deSHiee” dRme. SHHEhar et ShomidsaBit
(F: gure ﬁAaenﬁgﬂn@lcﬁ@k h@ﬂ@oﬂéﬁts des staekkd Qotapbirﬂilt sidzh mscoameduﬁc glder 19r
pol ygonal , and an

hei ght addi t t he
58A can i ntdH{Pby ’% %Slt’d’é‘egh P?l‘?fgﬂ%é?‘?'ﬁh S rz%‘fltllg %/ ’Eﬁnégqs are
whi ch SUPPBEAded® bROBnaEEL u€§ing abQkable b&aimg r;@eceaﬂéucmas angmhab gold

alternativ ﬂ%}g pol yer ers 58A c n at ast aX . .
encapsul at o2 hrgu A deH9ve DGR é)rlaoc(?B u Wﬁ?‘%f’ﬂ?fr Zi!(f)“c an ap§piEeRIc
Aﬁ Slhown [ &rﬁuﬂﬂﬁ@ﬁhﬁ[lﬁﬁﬂﬁb tbEhe hdreinafied @%Shrlbai | $n A stacked sylent b@sthef
the | oop portions 50A can 1 nc ar, resi stant .ou

| ayer o BORPORFICE IEEtuT & Ocbath bpRaacnty 10 REPViRs BERSTRTHER (P dins. g,
exanpl e, t h@iithbn,aie 3614\ cofiags 146 ohfi)beonfigare as sermndlcionmots foheheostaaked

| ayers 60A (Fi e n co ri se, nigkel u ten a
ot L vesisetnd i Ay sspap S i n et B & soidst BT BRu ¢ pfmea
provi di ng ¥kahe rsemiicsixﬂnttos wohrpoaents tllbeinosiicefrickb yenmuaibatioanwith she ball
enhance oxi de and .cont am nant enetr tion for makin S
oy o il e OB A BT Bl RIS B8, Dok adi8GRes
to Figure 5dd1ﬁ6na’;l|§eﬁﬁﬁ@idﬁcﬂﬁ1mﬁ)dl;ﬂﬁéﬁts 2¥d seavked gistedns rthat ormacee fubritadd
i ncl udes t hr,ough B‘? i nter con #ﬁf onst ruct ed s%gst antially as
b ap

previ ous| yUHBE TS °69rcpﬁ’@°§ WS%SWS A (Figure 40).
As such, WO 20@07633 Be2driing WSRigUrl AA23B ban 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 S0A, and a bonding member 32A. bonding the wire 30A to



-

18 the semi conduct or conponent 10B i ncl udes pol ymer nenbers 5813

whi ch support | oop portions 50B of the through wire interconnects
14B. The swd wommasszor conponent 108 al so i ncludes a fi psT/upmyoRSE36

| ayer 16B-1, which encapsulates the circuit side 17B of the

sem conductor substrate 1213 and substantially encapsul ates the | oop
portions 50B of the through wire interconnects 1413. The first

pol ynmer layer 168-1 also fills the via 288 and secures the wire 303
in the vias 28B, substantially as previolsly described with the

pol ymer mat rlal 36 (Figure 1C). However, surfaces of the |oop
portions 50BesEbiFEe Pﬁ‘%ﬁg@% substantialiy op meestieusiy Bescited rfoe tposgld wire
and functi GRtAsknReNs 24 (Bightd T4). EORIAGN u

i nterconnects 148 promeate A(?the circui %ﬁgl{t&%@?ﬁ@b%%% ?ﬂtgﬂban
previ ous erf¥uisaeand copiseonthe witet30Acam fise te pwtvedn et hdizectieans indicated
resi stant oy Mg ReMghi-aidyng material such as nickel, or a
conductive poI yner havin rret al particles. The sem conductor
conmponent 10B all89771ndhg#asugh wire dntdrepnieptseldA Eigure 16) Aks3 mowueqimlymer
encapsul at §gethh&s BR&KFREE4&PEn U at.e

and substanti al I?/ enlctapsul at gs ?ﬂ 5@%@9@%&@%%&&@; ?’bﬁ a0 P‘Hﬂ’@ﬁt
wire interdbhiet Bortiegs SOdnRisnre 4G phdwswirks 8R4 (RigtrectDL adhs pbhfner
can remai N RARPSRUsg A O(Hiet 1O &% c ct for
through wire inter conneé%'ml48?gr oxﬁfgr&a%g %%n%ﬁgﬁb fﬁgm% 1%%“}“'355&’@
[0082] Ref srpfigyration.rilyadditican thdo@Bportione S0As(Figenn 3 ofither waeaBiAg
the semi CongGOlCrQRRR G e 0f &

68, the segl *(:gg{;lduc}'t:or conp onent 1 2\"’#’%?’@%‘@&5%5%%? A@‘é)n éSBPporpted
conponent YrErpRNES 9§ Otf@ﬁ&ﬂf'a'ﬁ@ o thecpaly et mewhers ﬁSIAOGFsgum #i5).a Adexiacsdy,
under test bpoilRkr f%AHRICSS V'’ i§

seni conduct orp(\)/vgf er,in wh éi hﬁg&’r‘é dcﬁgaggg’l@é(’:%}rﬁﬁ o n%% °°“ﬁ§‘rﬁ?{“i’bﬂ“h
woul d per f dherines 398niFiguiecd G osnnportad ydbe sorfacks tAtheef n:ln either tdve, the
devi ce und l}ﬁ&?%@x@oe‘i@%&?ﬁ@ﬁ%@ ndu or e, or
seni conduct%gr package. 1n this C?g@éﬁgﬁg%&?ﬂb%%ﬂ % %ﬂ'[ e shapes
can be contoﬁ%’d’opmoa“ql@sioﬁ (E(lgmeéc)steﬂibtaznmsaa%(ragmdem:)n e poly i
Pat ent No. n!fbnﬁglegs%igﬁ t4@®dy aged
Sem conductor Die" ( Qﬁfe f? |?%¥%%%t%§oﬁgﬁgﬁb O%H%Jg@g ©4C) to
[0083) As $ROHAd Bk chjﬁfisefOBNW tlﬁeugiewngemtmmmecteslwﬁﬁ d.nfitsudestaets as
plurality gfeisinsly 808LiBEd, orG4 ohR! cRLL MM

bal | cont a%ts 46,&’ of the tﬁ-roug V\'I:I: re %hnt e%@?ﬁh%?ﬂsd%ﬁﬁl% wt}h tﬂe tﬁrs't
can be accGRMR?Epedithgspeppdaentasts)- by thissesea thedlabp abitignasin (Fgufenfi@i)ums
that are kp@ywhaifikst ﬁ@%\‘ﬁ‘tr 1 @b 51‘2", SJ}P?MQ éuBstEétP"irQ% Qbhich I?f fg{‘eme?t%ﬁ%n a

wire mterconnects are placed i'n electrical corfmunica

test circuPesopdmpishiie KFisire 469 iafuthe dondingppemberssi2 A i(Gigaks 4C) onhihe
devi ce und@ﬁbst@&tlzfj@ WO 2007/ 133302PCT/ US20071002336 19 Previ ously

i ncor por at ed apﬁﬁ catl on serl al no. 11/296, 057 di scl oses vari ous

net hods and st r {478t edhegro Wﬁcmﬁ@bﬂ?é&ﬁqﬂbsgw 4%) ean alsebeaonbgued t4A
into el ect pidde £PMMEThT8 W HEL I y
[0084] As ShOWI’leI FI gure 6B, a%gﬁﬁlgiéﬁt%tbaﬁ%ﬁ# (F{gﬁeh&) ?ﬂexmthez
seni conduc BB BBNgrlectigel cngagament of pdest eattart 64 (Figa®, 64)oen balehice
can be noVagddriedthss mgmee&?Aomh& erﬂcé%déﬁéstbﬁé t(};lﬁéﬂﬂet &Y Sad Boim! ?I‘lsegg

t hough wire interconnects 14A into contact wt test’ contac
In additi ofS™CARINSET e 98 Yialer OF BRPEAE SE samisoadertendice oviacteminetsiuctor

test 66 camakf obphiioh MeRELCITH f
test fixture, gg/afgr pr ober o%%ﬁr@@%?gA@ﬁc%ﬂﬁg%%%h sof

art. This BiilogpiRoraens 20 dFigure AQcefr ihéablvlr@%ﬁﬁﬁrﬁchrﬁ(ﬁfC)bwt flee duting
bal | cont aglksni#SAn@hedoit bhmugg cw.taas' 'TBQEHQ{%QESC{;] %ﬁas%& {ﬁ?ﬁua aeh
I r

contacts 64. the wire 30Ais free to nbve In
during el eE%% PlsQbesRYsigE e 2 lowy frictip Ansulatinghlayer 3 (Figprea@), 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




[0085] Referring td Figure 7, an alternate enbodi nent test system 72 -
i ncorporating the sem conductor conponent 10A is illustrated. In the
test systeiolgerisBfzsem conductor conponent 10A functi op&r@§208loo23se

i nt erconnect conponent for naking tenporary electrical connections

with a device under test 66 substantially as previously described for
the test system 68 (Figure 6A). However, in the test system 72 the

| oop portions 50A of the wires 30A, rather than the ball contacts

46A, make the tenporary electrical connggtions with the test contact

64 on the device under test 66. In addition, the polyner nenbers 58A

provi de sprhaygreliousie siaﬁ@ibemsmmmbdwmg*mrb gt Midto B dRIf aRkdd. YInQhis
al so, provi de spring

the | oop port ns 50A. . The E%/ 58 dﬁ %(';A‘
forces for CB"?e f Rt yf”ﬁél"‘\y%;ﬂjp“ﬁ piirsh SV igurs 4O 978 helislowep Fricsion betveen
under a bi @igd Wired S04 EFIGARSIEY Bl 1 Iast 783 (rf;gaﬁauc? I@a&ﬁﬁ&{ thE QREE 304

other testing device known in the art. Essenti he sanme test

system 72 Byt 40ysandelopg epoyghttp sppcedth E§P¥F@°tttﬁ’35 §éﬁﬂ@éﬁ1’dﬁé€bﬁ0m the
conponent  kkubafd BN Eidire u@%&l aﬁﬁw Hiové:h&t%ﬁﬁh%@l%@ﬁ'ﬁ&ﬂ%n ga@RgRent 10A
(Figure 7). In this case, er_16B-r (Figure 5) can be

relatively w0 10079113%3he 29@1’4%32@917?1'9 296F lg@rec‘lﬁbpwég@%p@et ® Palynesy
novement Ofndidifal kmpas&giéohegﬂﬁﬁu&e EH by ROBChip6ahd tﬁél@ngg,gf 08 8dted size,

[0086] Referring to Figure an_ al'ternate enbodi nen

t
74 i ncor pofhiRennd %"%Fﬁ% Jncddition. Hsnpriimst seners 189 (ﬁzﬁnrﬁga/ SWﬁgHP]gh
Wi re inter ¢omRAGHSh dhdirkd sizéd é&ﬁ@hﬁﬁé%smﬂl?m%ﬁiﬂ§%%§§tQﬁeﬁﬁfﬁaﬁgﬂ&é i

10U, 1OL are substantially simlar to_the sem conductor co
of Fi gur es°F A {HeRMgRIBHNS PIAREsSs e bt disn Hinstrative smbediapand. ¢aoh thigighayire

i |1 ustrat eghteichbnheet tlQAt{?Iéﬂi‘SjaC§ 4he9en hﬂ%t:lawalepd'fﬂqw Bembel M?ﬁlg{ﬁ@4

i ncl ude any_nunber of stacked Sem conductor ‘conponents (e.
twenty). THEOWGYERNE ROYME memphes can b dprmed g auea@tt waétthmueb wire

seni conduci;@krceARRAN eNA Ssuchsaflfbf Hﬁnthr&dé‘ﬁ WRITGERAHE A 188N S Df
10U, 10L are attached and interconnected Usi ng an ani sotropic

conduct i ve ShsR{ecrninrisAP A Fiane 4Ohe Abiscir thy Hwsiativerpmbagizeent, the polymer

sem conducwmmmqmgu%@hm zapéitarpel%d% ol FdrmSiodfie Qlfanﬁ'g’lesh'zlﬁé)%f the wire
sem conduct or corrponent -U. However, t he sem conduct or conponents

10U, 10L clpppse0at¢F: A%lﬁéécé-n FLavrRver dbm Bl mer mesibers 384 SBiigues 44 ermepve
and a condug} h¥sreB QRsheb StHERRN G Ihdiabed 9@@@:6 4A) can[a(l.’s%el‘ﬂve gﬁﬁ ﬁesm:ds

nodul e system 74 (Figure 8) includes a nodul e substrate
a circuit fepfpnt W&t}laﬁga elralar en pelyerl, e@éc%%’d%ge@@el%l élh addjtinpcthe

to ot her ehgBiddrGAdmBrs BBA! sundineivak rg@we§ ﬁalgés hﬁldeaaﬂbﬁs SUBREF 8dafurdS:
In addition, _the | oop teg:irt ons SOB of th roug W re Interconnects

149 on t he Whighesurpar PYHORDARD rﬂé‘rﬂle mSéP bOp @agthepaligraative the

el ectrodesp§ nib?nﬁét@oeﬁyB@Rréansan&Tsfﬁérﬁaﬂﬁeh@i Elﬂat% RS ARNGEL 18¥Ds
as previ ouslé described. The | oop portions S the through wire
i nt er connecPd &BrEHr) the | ower semi conduct or corrponent | OL can be

bonded to the elgs0] 0Aeshdfn BTFiptiRs ADMUAICIES WRSdontlcebaf 4634, @ﬂdt}mﬂ%%f
connect i ongtg:slgch as. soé&gr fillets, %tlductl ve adhesive | aye

fof | ow bondé 1067 Porfieps30A as Blstacen aghuds WerrgruiF ni i p¥ssHO0Abich opt

portions S@g ﬁﬁ-ﬁcédmﬁé tngeks Y Al (FBgure LDYE ForeRdBSLS, ﬁa@ Bviradyoahrig8 laah)n
their locations and p ]adg rltd%?\ As shown in Figure 8, the_polyner

| ayer 16B &% CREPHIEGHSP d’&EﬁFdFY%r?BénéFdsurf@lﬁDapg@) FOBLOFise

el ectri cal hijckeN)Gutlgste 8r & Bénduos pSGRLERRAIMEIB] SRR 8Rteid Oln efcrdﬁmnttbe
nodul e substrate 78. Alter nai#aés t hese el ectrical connections can
i

made usi ngPHYIGRE SEF 5P § the quisrlpvers 6BAcaaplsoerligBee pride an

pol yner | ayeiitachfBnOperehiftidrofR makaibl 160/ 14l Sthaflke, MRS Bk pdQbarRitelbdifical
substrate 78. t)1Ska[0088] As shown in Fi gure 8, téh}g ml))dul e systema74

al s0 i ncl UGBS SAn sotropi ¢ conductive film 41 which electrically
connects the | oQposaPr RefREn® @S Fdure 5, an alternate embodiment 2X semiconductor

component 10B includes through wire interconnects 14B constructed substantially as

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



WO 2007/ 133302PCT/ US2007/ 002336 21 the through wire interconnects 14B
on the upper sem conductor conponent 10U with the through wire

i nt er connegiosdABspR the | ower sem conductor conponent B@kysdodréodsse
illustrative enbodiment, the ball contacts 46B of the through wire

i nterconnects 143 on the | ower sem conductor conponent 10L have been

el imnated, such that electrical contact is through the anisotropic

conductive film41l to the ends of the wires 303 of the through wre

i nterconnects 143 on the | ower sem condygtor conponent 10L. The

ani sotropi c conductive film41l and the anisotropic conductive film

41B can coipgrsefficéhdubier Repynand 08! mchldbs:@blyynemamfmb&ris ¥8B Avhich suppdnn
e is

adhesi ve. sui t.abl -axi.s f,il m,adhesi

Bt echcorp I(S‘PPB?%HP%??Q% Gﬁx\l g‘g?ug}hgv br 80EEP mEleescrl pt [ gﬁg%@’?mucmr
[0089] dAs SbBporRAOWOBI Alsd-irglides &, ﬁrshpolpmeymruéger vii§iEh @ncaﬁselatqsrihe
sem conduct or 10U cont a

41. Furt he?ITCW%&%gﬁﬂtwe ERepe %ﬁuﬁﬂmﬁu tc tciap na\ uc‘;(’s"l?atéS b
conponent 1dhap| ;ﬁwﬁwh 508 be t}hsm@ouggrmre Iiﬁtefﬁﬁlﬁnamsi I#B.el’ﬂ’hepﬁrlshpslyn‘fe; layer
contact with t api.sotropic.c uctive fi 1. In.addjdi t

bal | cont at¢B-14% S&‘ﬁé’“{) #g%ﬁ’b‘ﬂsW?eé ﬂ?en‘P’EPghﬁr\’é&esw?%’gﬁgﬁtﬂgmﬁﬁﬁﬁr
senm Conducm&,&@ma@medmmw pBlyinthe nizterial 36I(Figant Bt Fidweyenr, tshefaces of
outside to the nodule s 74. Further, the pol | ay.e 163d2 on
the back stheclogp POREnS,IE of the BEHEICPES THEHRBIR | TOFFGEeed an
el ectri cal fiigefibh aé toitadto (ﬁﬁsf@nwm forstgiinonghisireinteronoee 4Bl frbiimate
[0090] Referri ng to_Fi,

ure 9A-9 vvafer 76 i cI ude

sem conduct®EhegiFgiit gge F@ n‘i"fﬂ*t"f1 es‘?rﬁ‘élﬂf’%te@(%’ g] 8??0?05'?&&8 can be
ZIO nponent IS c&eQecﬂ EﬂnlﬂU raeﬁeﬂﬁe?sté@@ ﬁﬁ&iklﬂ@ peherfg ﬁl@t’eﬁiiab toch amfndekeB2or a

ternately, in place of the sem.con nts 10, the e
system 76 EeRuCH¥S DeRymeh beyps g1l rPé‘Wg‘ﬁs ?{peosggﬁ “g‘&?}o%ﬁ@?%g%% also
errbf)d Id ment Hﬁ;ﬁl He§ ?m@bﬁiﬂ)‘solﬁﬁsﬁ)mpﬁ-%d B-1whish @hcapsalds olic bk aideS8IBB of the
includes a plurality sem. con rdL 84 wi
el ectri cal S?EBWPP%%HWEI \}iﬁgmﬁ é@t?cg%suzaﬁ?sgtﬁ? g%ﬁ?&aﬂs 46B of
el ectri cal yEOMFHPhGRkE BilerobirtcishaB. nﬂe@évaatrﬁsiufaices:w the baid od@tacts d6Brean
t he sem conductor dice 84, Fqor illus t' ve rpas he
seni conducfoPaii e@osed. focfunctien é‘f’@%‘ % #&g‘%@‘?‘%p}{ rhe Breyeh, wire
(LOOt pri nhﬁheﬁcbﬁecﬁ,rﬂmﬂ@mmdt@ﬁa tﬁaBEclﬁsldeelsBlt sli ghél y larger than
t he peripheral outline oot nts S u ts
10. [ 0091100 ﬁSfﬁFF“?Eh" ‘%‘HF%G‘gén‘r’ ?ﬁe gen% {‘]?B’ GLREeparhgR g
the thr OUQQeﬂMcbﬁdﬁdﬂéeroﬁiﬁwwthLé iltustrafed. memeamdymmssmerpmmnn@cm
are bonded to the dje gﬁcl)}nt acts 86 on the sem conduc

cont ai ned SRMPRECHH]A SHAERIRS 35,87 PICEPI0F c‘ﬁ'ipone‘& Wr Bl fomporary

electrical connections with a device under test 66. For example, the device under test
66 can comprise a semiconductor wafer, in which case the semiconductor component
10A would perform the same function as a probe card. Alternately, the device under
test 66 can comprise a singulated semiconductor die or semiconductor package. In
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 64, 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.



addition, the polynmer |ayers 16 on the sem conductor conmponents 10
provi de planar surfaces, which electrically insulate the conponents
10 from t hgospm/aenduct or dice 84. In addition, adhesi Vﬁc-b@gﬁ}hﬁmﬁ%ﬁ
can be used to attach the sem conductor conmponents 10 to

sem conductor wafer 82. If desired the adhesive |ayers 88 can
conprise a conductive adhesive, such as the previously described
Z-axis filmadhesives to provide electrical conductivity as well as
mechani cal attachnent. Further, the bal l9contacts 46 on the

sem conduct or conponents 10 provide outside el ectrical connection

poi nts ( sesHi@uelyinemrpeptadnnphieationyesiaher: dil 496 Brpdidetes vatousaethads
Corresponda O EEELEANCEREING! 8R Eifofh LR, $RBIAARGUE Ol RCEICERjcal
Al ternately, sem con%ucltn%r conp?)ﬁ%hnts 10 can be fl ﬁ)p\gg{ ang hca
bal | cont mnwcﬁmﬂﬁtﬁﬂélrwlwgam acts 86 on the seniconductor
dice 84. In thi L Nendion di Grigmabens fiowisd utghdle th
and could prow@e 0 tsf&de el ect rnlnczi onneéct | on@p |ﬁ?g 2?‘sggon% he
contacts). scntscqaxdgoﬂaemlap@@mh 29Ayqr, the devidegudiepisst 6 fer Bk qeribgmayed i8)
or 50B (Fi AT Lt NTBOD P i g?f %@g 14408
(Figure S)ngu %L e B%ﬁgé’ﬁ to tL e coﬁnt act sﬂ.‘g&' ‘Wyﬁlﬁeré ot
subst ant i ainto/ccagacs mitiwthe tesFequiacts 84. In addition] ﬂ@@@]m@@ﬂw'm enpome i e
10, a wafeg, & 3 J
syst om 76 11 e HEHEE AT ERER e o BITR ALY SUBMME Kork sl
cont ai ned isst faxtewca mf@rarmbmlmherﬁemg devige anVnem ﬂmm yThis gstpbligbes
of the sem ﬁqgagga%%te?éct&&i Q:Qﬂ'a’&ingcalcﬁmt% ééﬁa{ W2 ball CotRdchs ééxséfetﬂé Wrohian
i ncl ude any e previous escri alternate e

seni conducwoe igerpomesiy 44 @nd ek c@ntapﬁé% ebothe wire3E4ris fice &7 maNE dn
92. thb Wi B LBHiRL Ut h&afbgéagaae&tlea&&ian? 2y afld 16aHEN
for fabricating t e sem uctor conponént gure

i 11 ustr at eof thEdest pontagts ﬁ4tche bgmm@pdﬂi@ﬂ b,!amdc'emsb@lf ﬁhgbﬁ @@nteetﬁéfiény
of the prey) g & Yol Rlehide E@ﬂﬁ 86 biasing the ball
sem condu?tﬂor&g%%/’rrbgﬁe oﬁﬁ& I'n thgp? stratl r‘rﬁ‘-fﬁd§ msm% ¢ o
met hod conpmitasts4@A \eghiast thevest coataeis m@rfomthnung Flmmlemntaots $6A 1o

be under st god | &fgﬁm e laﬁgmg th%'éé? pirgmm 1§%dgﬂwn%ﬁﬂ4w
corrponent S Wt a die eve Catl O
I nitially, tode uskdioelign ‘ﬂﬂgamcb@stl@,qﬂmdm@mndar teshifo ewb%wtmléym

contai ni ngq_(%\ gfn%l ADY o el 141 éﬁﬂc@@f@i‘%&ﬁﬂa@&ﬁ&é #y2S Jlthkeest contacts
provi ded e oneht substrate 94 can conprise a sem conduct or

waf er or aﬁ‘bwrnrpwde b zesigidnee tenapnralyvlesricabegmspidanst or  di ce.
Alternatelythe o]

cont ai ni ng sem %c%ﬁ%@&%gg&&%ucﬁﬁg@tﬁﬁ dﬁg?(?gﬁﬁgg‘%:st zgasetgm Fz
addi ti on, memomngmwsmMmmgmdcésg@l@gateénﬂ@ﬂ@ﬂestssuﬁsmr%ﬁ e
94 can havg, aseﬂﬁéé:&ﬁfét%ﬁb&ﬁﬂ&ﬁﬁt 1D4C FarBiohd18s Q{neiﬂt&ééﬁﬂec@%éﬁﬁabﬁéxﬁ for

thickness T (Figure IC he sem conduct or substrates
[0095] As Bhbine trpERglelectical copnpetiong Mithya devies Badgm toit 66 substantlaily as

inter Conneﬁlte§10]1§1 Qfe@cri&ﬁ%ldﬂﬁpce&Q?stéxﬁrﬂsc(?%%@gﬂj BRelEdtPhe 1kt system
cont ai ned on omponent substrate reviously incorporated US

appl i cati of2 Shé’rlPQP pﬁﬁ@ﬂS@ﬂ@@MO@f@r&P%rp@%m&ﬁh@é%lé cPpactidfhe pke

and syst engeftoh aﬂreleé&lbmgc&ﬁecme %anhws@carﬁa&r@%metdavééun&%q&t
through wire 1 nterconnect 14 i ncl he via 28 through

substrat e €&nimadditign. dagipelymes Q?F%Woﬁﬁe‘% Bﬁovgi?tfﬁmatf%w@forﬂ?émwml@ the
in the via;28;Honaedidnarikhef SiebRbp %&&@@o@t T%Q ;poRifer MEmBaIs!58A also

contact 46 (second contact) on the wre 30. h "t hrough wire

i nt er connepovide spring forges @6 bigsingdhalonp Pﬁ@oﬁ%%@: Antg shq & contretRhinder #
on the subgiak o ?&ﬁ&atea By andstiikeutd d KaSPpldBY: SibothdlQedting de%b KABwA 8

formng a first confact_subStantially as previously described
Al t er nat el in the gripEsseatigy thesamegtest gystan 7 (Figuey Bﬁ@ﬁé&@nitmmteahysuzﬂ 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



[ 0096] Each through wire int'erconnect 14 can al so include the pol yner
material 36 (Figure 11A) in the via 28 substantially as previously
descri bed. whhmopRbkyaer nmaterial 36 can be deposited int gcthGo8t/cb2258
and around the wire 30 in viscous formand then cured to harden. 1In
addi tion, excess polyner material, such as material on the circuit
side 17 of the semiconductor substrate 12 could then be renmoved usi ng
a spacer etch process with a suitable etchant. Alternately, the

pol ymer material 36 can be deposited ind® the via 28 in viscous form
prior to placenent of the wire 30. In this case, the wire 30 would be
pushed i ntawnipressibls couslipw| yorement of ithe 186p puhrtiohs GOA dlutingnelbetrical
cured to h%rden %[Eound the wire 30. This would elimnate the need for
a spacer et e to Fenove excess material. In additi on, the via could
initially be a [0086]vek¢fedingotonFigntzod cart dtmmmb@hamugnem's cfstem 74
l'iquids or. slurries dur S que hi,aping

descri bed Pﬁoﬁ.[)’%a\; ngugvry %eﬁ%‘g?“ﬁfé‘?a% v Téox%%?{l@%l??lg% gie‘rgmgl th%é‘g& Wive
11/ 102, 408ntencbnheR 96 57 illus@tauio] Qhersenacmdmemor 3vn(pemgutsel 011,A) Olc are

be d it table d
ori nt 1 g, SPEARID i S B SrdBaRAer RnBREC R SE RS PR onty
di spensi ngwaysideonductor comp6f&iE} 10Ue 1¢io Ia;enﬂlmsmedmt & 1036 @iegioml thep)

ol yi i e, PEFRRYTE 5l TEtaming oy R} G Aticked GoliThqueRs clrndhes
material 3. g:anw’, e ltweletydi | The slaissch Bilosi thusakés, to @4leastnfvaystackied o
reduce t he coeff|C|ent of the X o)

viscosity s ‘f%eu%mr ?0%?%33@ rlngétlhg E%Eefj%ﬂtngﬁngx ?ﬁf a%ﬁgagén%sltr%}fg 6%raée
manuf act uratichsd Bidi iniet@unedted epng an amdotBei¢ emdBtict ﬁlmmbvmhecrdvaﬂssth@f

Rocky Hil l ETsu:i O%/\,L 0&r %E'l%lc%gdué QP F kyé/ﬂ’g?ﬁ 1pﬁ,t Qﬁd §+ gﬁgcﬁlr ﬁ\ﬂe \%??té@

potting st PAFETT%e® SEEUPESTaRd rically nsu
30 in the wiper 3&1110&hﬂe¢tnatednppnMr10§b milcemyer, ahe isomécontihetop sbypenents

material 3fyin 15?8%5%‘@3?3 ﬁa’gt)?g‘ﬁléh %ﬁ&phke%sorﬁﬂ&@gggéﬁé %%' Lgha%sz{zdm;ﬁa V&d a

mat eri al . shown in m assi st ed
nmol di ng sysindnetB@ tiosd petoween etitingelanadtise fi | m assi sted nol di ng systens

are avail able f C f .
Net her | ands, @ag?}aﬁfe ﬁg&ﬁogﬁﬁapan%ﬁ‘% % i}‘“r:rllugj%f#l}s??’ﬁgé SUF E%Figsflsl%hem
96 al | ows a,slamuitmonrdshmmgmuhnﬂm of elepluertns 89, Wblc}womamha‘twtrml
one or f di I .
R A
seni conducethe sivegh w@slnlﬁcmemel “Eoom theelowes a@gmpad@t@ncomeat 10L
second nol des STk CoRske r
substrat esgf%ggdédq éﬁ éé%ir%%([)c;rﬁfg%tg OEE%%Q%F%E& T%?gﬁi{srlﬁs nol d 88 Bb

i ncl udes aaspravighsly Jesstibed| Thedaap persiona 508 ebireithponsl) wirg intsregunerss 148
pol ymer | a%ﬁfm&%&élsglgs&na@topEoﬁlgm@rfbmaﬂlustb ﬁde%l%sﬂxé Udtodes 80 8

the illustrative enbo onponent s Figure 11D) are
mol ded sepheaneduje swlistrate F8susieg bendsd qopnestioas meshy ascsoidssdillesy, gonductive

conf i guratéﬁﬂ véhésﬁf ?éff‘chYboﬁHél bl BifisABARE NAS phAtbudsy ARLABS, the loop
t oget her c]h erred to as an array sub sPrate confi guration.
[0099] As Boéréwns SABRguupRortai by ihe Mm%@embwﬂ%l whirh pabyaigdbeis
mol d il m QM £l Jislarigfsat BRo O™ 2 uré)§ tthg%olﬁllé} 16584 162 8n J&QEZLOVGEPG
first nold 98, the nold film 104 and t cavities 102 are sjzed
and shapedsesishndusser eorapenest J&Ht FBﬁsSMBCSoPﬂQ glechinpdiynsHigtasetbs lgwer
becore enb@éi%gnd.ﬂt&r%d%@n{ &bﬂﬁ&*ﬂ 188 G AP Sshbhel ‘?@mﬁllhﬁna’tely these

subsequent nol di ng step.” These el enments are also configured t
the pol yneflepisigalconpestiops @Eﬁ‘ be made ugingpnpanigrtepicsrpndpetienfalay 411313 aced

g ggr esent aBétW%eﬁ aﬁ%ﬁglﬁﬁér P& rox ek R0t SkRRERAR} Repoherd 1hD. #@ the
m

as shown in Figure 11C, a nolding step is
per f or med F‘H’f‘%ﬁeé’ﬁ a pl astl c nolding material, such as a thernpset

[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



WD 20071133302PCT/ US2007/ 002336 25 [0101] As shown in Figures
11D and 12C, the polyner |ayers 16 encapsulate the circuit sides 17
of the senmwomodustme substrates 12. The pol yner |ayers Bér/osmobessmde
wi th planar surfaces and precise thicknesses. Simlarly, the tip
portions 48 of the bonding nenbers 32 can project fromthe polyner

| ayers 16 by a selected distance. A representative range for this

sel ected di stance can be from10 pmto 75 m As only one side of each
sem conduct or substrate 12 is encapsul ated, the sem conduct or
conmponents 10 are referred to as having a | X confjguration

ver.,

essent i al | the threughwire intersonrechy Hiben theaipppeseyaigendugtor S?IHP%P"Z‘?? @6 viitly x
GomhereL R Pl sspaid i e bty s conpeaeant b
subst r at esthi 2],1usmtllve Cméadmrﬁgt,tth‘f) bpld contapis 46B afithe Huprghowire dpiesconpects
amm ol di HP B O e e e R B Tt
16 for encap&ubaltcmmctammml sl anisntropia epnductise film) Yutoethecgnds pitthe
vias 28 ( C Wet deRtbdRtases s
can al so b‘ggr %?8% %fﬁ%%éhrggg%%dﬁz%ggglhg#t 4teﬁqggsmg?\gnt Substrate
94, or on ¢dmepdnedi V0ldudhe snisvizenic gondnctive HdmrHt @@HEQ anlﬁ@?é@ﬂi‘éﬁ%ﬂ%’ﬁ&%l
conponent Hin 4} BRER Sghiise & HorfkRTh oldoiftall LB Y B At alREtRYe
104 can bemmitagarbaxnscﬁluoac&eswp i aokictuged by Biechsprpept Brangyeod, giN
ot her sel egt f nduct or substrates 12, from bei ng
encapsul at ed‘ﬁ:tr)t q‘i—g&u&dg&?@n&?fﬁbﬁ% As anot her alternative, "blocks"
or "pedestal s" [084] coﬁprah@sﬂhbm inoFigires 8, thecpelyaes Javep 4§18, onc the wRper
ggﬁg ed 11 SrREhREEH BRTEEGR 180 S uRdobbbiTudihes b 88 4N Furter,

"pedest al s t‘hevmlli’rderbmembmriﬁﬁs@d theeunpet Rerpisen@usigoisoneRtlOLf é‘ifé’°9‘4ﬂw
i mat e AP aRrgerioE s EEp Sl T coplebl ik 1 anRRISER AbBlarRiel 1.
50A- Fi gur elm@)diton, tthmbaibmmmﬁ& gﬁﬂxerthxcv@gbmrei ln@’r%neg% 413 jogFas ppper
pedest a s*eBisngidtf, Bofaacts TOCHOP AN GRical cprals TP B oulide 1o the
Al t er nat el yodulwesystelo Z4s Fugher; edealymps layen LR 2w fbﬁ‘ﬂéﬁl@a(ﬂfé@ pgper
arrays of PREHAREE Gorloncll A0 PRI UEF M IARIARIT Lo} Mo Db
a si ngul at saglcsnwtowmoa@tdﬁm ng, scribi ng, liquid jetting, or ’
laser cutting the aRe‘f&HPg toCﬁ{gu!?@s RRALSA! B daty $shhl A endliges a
sem conduct or conponents 10 om t he corrponent substrate 94 with
desired 26emivondunétar svafe8h and whitiple sinewlated semisendygton ompangpts 40
waf er size d@ﬁ{@@qa@@a tofifed REhE sOMicdRGuUb: Ghfcs @11 amfb'inauyt momace of the
unsi ngul at Sem conduct or substrates 12. [0104] Referrin
Fi gures 13AermBBndustpreomenrprers 1Dt walen SYSternzd camineigreamt ptbet ’(ﬂ?@%

10A (Figur %esdc%e%&nh@reﬁﬂﬂhuﬂ!ni %mﬁéﬁd&%%ﬁ&xﬁn&ﬂATﬁfkﬁhiE@ld‘iﬁOr wafer

havi ng pol yner ers (Fggure 4B) is |IIusérated Initi %/ as
shown in F|8§urr@1l1®& at plarality Aemnﬂﬁét"ifn%‘ﬁ}’a 4 mgith ) desiged elpqirica
formed in ﬁ&\gn S 296 (Bighs oY ih@NdcicabeoinGhicResh With the
previ ously | nc g%élg %&)i@ gﬁ\‘L%ulztcatl on segﬁbtall ngs 1c1/ 102, 1408 and

11/ 296, 057 mmsra@ﬁdsq;rc@és émt@@a pp thensesricensiyetor gisedis . Fariilusiative grRoges
initially g,connt dﬁ@fo? dfe. s*a'a!rélfiluEQAt@d Beowdvie fer Bial &Rﬁﬁéﬁ%o&ﬁ@nts) that

Foll ow ng a wre bondi ng ep, back side of the.s trat,elsf
t hi nned t o aexpose tlaqﬁ@nnﬁaﬂze bletrﬂlabﬂy lpeger(th@trgmeévemgsral outlines (Footpriris) o

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



[0105] As alio shown in Figure 13A, the polyner nenbers 58A can be
formed on the substrate contacts 20A. The pol yner nenbers 58A can
conpri se aweoloyiBisgaat eri al such as silicone, polyi m depcEBoOY7/602336
nol d conpound. In addition, the polynmer nenbers 58A can have a
desired size, shape and duroneter. Further, the polyner nenbers 58A
can be fabricated using a suitable process, such as depositing,

nol ding or screen printing a viscous or sem Vviscous (B-stage)

curabl e polynmer onto the substrate cont2&ts 20A, and if desired other
portions of the circuit side 17A of the sem conductor substrate 12A
The pol yrreadditiom éresp@ger el 1$corbibe somipeddintoptanpangnisri§-frovide glanar
adhesi ve pgl r.al . :06]
et as SHoREs AHAERRbReA baRafiBE Lhah Rl P RbR R Somiconducter o
capi |l ary 84.0 lnandddopr adlidig. laPerst 8% abh \bet heedia attheindlesy semiconductor
configured to perfar |t i L (+8-9es Y i-ng
orocess. - spadiEals ol Ui Bl ol 1 direcnBRNT B g B
| ndust ri escdmpriseot ddhkdhotiveGadhasivePApcland thal prewiousty dzactibedd-axda filane

suitable w re bonder_is.an."AlL BR p r.ge

manuf act ur %‘g‘cﬁvef(u ipcr%ld% 8?64[135' E‘%@ﬁlfﬁ alg;}'n‘(":“@1r1 %ﬁav?%\%ang& ? g%?%?hrggrgd
pl acenent Bathsrathy el antacts 46 onSZherserhicpndwitescaopements Hbpuvidgsoutside
Bondi ng capi | |l.aries are avai r T . LSl f
R e R A
The bondi ngnd @lpi bbaespohding( Fergivondbd®) dics Rbwhi ter eaitondugton wafer 82.
conti nuous,l.en f bonding wire into.t i : i

the thr ougﬁ‘lh\ﬂn%%%f’ﬁ ee?eé%ﬁ%c%ftoiﬁgmlj&%ea E’r e Tgll%)et}lggéﬁdd&ﬁotg? (%;arlnééﬁgéag %
bonded conbaaletamshedBé\comtadts B6 en shebwtmicinductiontimet®d. 20 this fasevtho behding

i ncor porated US lication_seri. ngas. 1 057
further de%ﬂ%@aﬁg g&nh? 55 °§’ttse‘§4.’ 8\/\(3é)\1'/ﬂéir2 ,gml%nHet |§ég%%%§%§%%é&%%telgé
bondi ng capbintsasecoid Gontsctslo Ms ailokted aberostiveh e lodrportions5@0 Aigere|48) or

t he contou f.the | yner . d . ' :
portions 5 Qg (Etﬁl‘{?lgf ?¥tsﬁ’3w%§ yﬁéﬁcﬁﬁéﬁoﬂ&%{é lstgi\(glfﬁnﬁgﬂ? %pébgfa@l{%ugﬁ r5 d
or B- st agecould Bk bomdeddo thendje chadis 86l (FiguretOR) subsiaritially as shaver indogure 8.

portions 50A of il 8S . | € '
renber o 5o rul(Bg "Refdrin fa Highed fors Wl (BPREF BT ob F shrafgRlly
can have osifilar kathe veaf&Osstefi TFezute) 9A-GBNbYt Gk samieondudiersiompgnents 10
nmetal such_as nickel. The r i C ] e
wres 30A FROTIRES shsbrcctf seliSisuaist wibobe " Mhifallhy fh BT B0
fol | owi ng sémichndwkargcosipepents 10, thHe0LaF8] toFwafen v stem tRecan dnalindryanst efthe
t he bondi ng_nenber 2 { . f :
connect | onSIRES) Seesobd HMOME pABbaiERl Hinit BT brdRrigdfelts Btined on
bunpi ng or theefebaw dsonchndystonwafemPher described in previously
i ncor porated US i i (e . :
(Bl?(ﬁgh bgﬁeﬁ% t?_)?f kﬁ’t] s P& IIM%KLQ@C?@Qe%ﬁ%&B%g%{aUng

The sem conduct can then be thinned fromthe
side to expossntinendveidr aoormoaentsl U Ghigurachde)isrilluptrated. t Bssenfialiyntha Frmg

step the fil @@sgaat §§ %hd{'o“%rﬁ}ié&@@%ﬁ SS'pvege iﬂ}eﬁo%%ng_elaegumalﬂfaﬁgte
!

12A-12C can be use rmpolyner |ayers 0., . _in Figure 5H)
as requi r egmbodimentsoifybe sqraiterducing compesE Ilmt,heé‘é‘ss@'ﬁ'ﬂ’ea?m@‘gﬁémsﬁﬁe
filmassis ] id | dérifeod
can be. used I e e o el e e
sem conductieat the metesheanl aiso benerisnved on|singwdptad SPRBRARAIST BithchhisdRusl
10E i ncl ud@ﬁo&ag&ll odl ayer 16E which encapsul ates the circuit side
17, the bac e , and the sides 52 of the sem conductor suybstrate

Si
12. In this enbd@#9ninitials agshwmin Figyies 116@nd1dp3 GPapRRenk pybstple 94
si des of t Q‘Sg%ﬁ@gc%gﬁ&‘ﬁ&%fﬁié%&ﬁ&hﬁu&& suBBehit e GORPARGN TH onpbnent

referred to nmponent. Alternately, a polymer |ayer can be .
confi gur ed shbstere X san eempBss § serpicorductariwafer erea portionPinualsneqnizinihe

semiconductor dice. Alternately the component substrate 94 can comprise a panel

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



28 For illustrative purposes fabrication of the sem conductor
conmponent 14-11 of Figure 2K is illustrated. [0111] Initially,

as shown iwoMHoe#38302°A the via 28-11 and the insul ati ngctg¥Rbredsssl
are formed in the substrate contact 20-11 substantially as previously

described for Figure 13A. In addition, a vent 108-11 to the via 28-11
is formed. Next as shown in Figure 15B, the bondi ng nmenber 32-11 is
formed on the substrate contact 20-11. The bondi ng nenber 32-11 can
conprise a stud bunp, or a ball bunp, behded to the substrate contact
20-11 using a wire bonder, a stud bunper, or a ball bunper.

Al t er nat el wmpdmnbmbdiaig Sdrearbbave3detited thickoesspsichas thesprevionsip degsribed

wel ded con LLOny Epétﬁrgele?g%qﬁé g%%ﬁg&{r%{gggu%gmgqél on. [0112]

Next, as s vvnln 112 is used to
place the wire E[B95]1 Anshdven in BigdR-11A, aephatahty dfshnough svitednidennects 14

connect { o 4241 bE! HeSD Le it 6,30, R0 HRePOAYLY G IRARSY o 3250

The wire 38¢ as s own or can
in the viasf8Pidviously incofdididd Ueapplicaiors beyiah nos H/lﬁﬁr 408l &icl lh/z% DHY

assi sted | di oGgess, i s, perfo d su shown

e our e 11 fespib mRRIE RN SRR PERITEHEEIE BRbieh wife BRORHRs ), Fecn
t he nol di ngu@[gmaﬁs intéroenreot th fricluﬂeﬂ&!b \ﬁat 8 éndeglpihetsbstetoontdve 20iané
30-11 and e bandi e r 32-11, soO

unencapsul eﬁfﬂa§°ft§f&§vifc§ﬁ§§§?t%i%tﬁﬁeb‘zﬁ? %p t%% £§VE% e fo by substrate
conmpound f temacti 20, and Itiﬁ: vailhc&&adma @eddnd cohtmt)\mathzavﬁa San Eash dlwosgh

the wire 30-.11. Altho unin | di.ng,
and some bYdi! If?écod’ﬁﬁc FO n'\t'c\';che gg%%%lé‘{m%fner a gagge 8%60%398 oA 18
shorting t mbstrbercoﬁtaenmlhﬁd thy Wih@mhaﬁn@ﬁacjﬂp patidn M@rfouning Gf fitsheontact

i | at i 4-11 d h | d .

sl 2 Slog o AR kBRI R BB ER ie
nmol di ng cotmauaﬂadccs 14, any fofabé pravidualyt describad ZBrndtd . embodanuUmfahmugh
I b dtoth t 8-11.t0 f Lit j

o >0 2, 2Rt bl e ARk o el e P sl o
108- 11 canitl cngonanisibstatedsent er the wire 30-11 in the via 28-11.

I ddi ti b f dt

ol ding. compoun PBREmERP - REER R RaR B Soee D RENL ind Bilymer

si de of t heasaths GoaFegute-1 1&) iirithevier 28 Subsstentaily appreviaushodesctihed.v gt

108-11 nay_n t be re uc Z!
nol d cavi t?g tﬁqéuéi Tl%f &IEoflfe\guhngo %}eh %%SP %Jrn g?gggﬂre% E
mold film iz&éomsaﬁonhand émnmded tartchrddne Ihadéht:sn Chxceds polfygneubaterial; such as

12- llthlnne b or .qri.ndi t 0 th t
2611, o matertal & f Bl e AT P e RrBEPRRSIG e FEBRAS e be
fabricati ngexao@msmglmatarretcdmrpme miithia0sult8ble Bichante AlgTpately, the polymer

illustrated 1n i
| byer no. it el bt SddSRUP DL 8 28 £06E8Ls Oreh BHER 1 HaRRHTEH the
(Figure 16@ire 3(h| Tni thisl cpse, @183 'a'hm\ﬁ,ﬁ wauld-be pushed dkp the pﬂswlﬁlnoi}yn%'fmateﬂal
sem conductgr RS Ot deRienBEOY LS R g BOPCHED bodiuakitke
94, such as & senicon or War ntially as previously

descri bed #mdneddofon a spaléelgemch td IAmoNe eackss tmaserialt hinpadgitiom,rtbe via could

inter conneg 4 o) t ,
subst ant 1 anpgehEog Bk Sl BB @Hork 6 pREENGA0 GUEL U RIS dr 3y fifes il
t hrough wi raaeubaetcmeubhawéccsnée thindidgadtem s rdebaribsddomtavivusly igqorperaigddUs

pads 33- 134y ithibA b oY, AT16LAE AP 25805, I BRFAGPAS RN 56 [Righice

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 II.A) 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,



[0115] As shown in Figure 16B, follow ng fabrication of the through
wire interconnects 14-13, the conponent substrate 94 is singul ated

i nt 0 separwoetsEIBMONduct or substrates 12-13. The si nguPariusosaeEss
can be performed using a suitable process such as saw cutti ng,
etching or liquid jetting. In addition, follow ng singulation, the
sem conductor substrates 12-13 can be tested by placing the pads 33-
13 in electrical comrunication with tes:t%i ng circuitry 114. For
exanpl e, the sem conductor substrates 12*13 can be placed in a test

fixture, substant,ally, as descri.bed, i US Pat ent. No. 9 .
bt U1 o eRRefiRe B 1etp8 (i B6LKRRRY o st SERinsh (CTET Baf diust the,
i S i ncor porigdosity be s diclytricahersal eSuiGblshcirsbte pohauet are mahisthetated by
12-13 can thus be, certifi as known d die. (K LAl ter el
Lre ot Ateen’ . et o D98y ol oni SRRRalsLor RAKH il G BRliSitig
Sugst rat eSculi&g;Lald/\/ﬁblymdrMateﬁEmstp’rbv&ides) At pRittiheel sﬁncﬁllkna v&@crm@elmfﬁs and
substrate 94. .In this case, .t s 33-13, provide_ electrical .
Connecti orleionly inegs e e S0 PRE piA s A RRHED’ 1 G pasioaians the
[01161 As plyiferShaéHali 38 initgeivia 28GEn corhprisk M@idchi@tiyaaddictive adterial.
sem conduct or S@gﬁérat es 12-13 can_be pl aced 1on a.filmframe 116 6The
filmframe 116 lc oNVEKY 8% shoven my Bigpre B, arfilphpss FHsieih &6 15
sem CondUCﬁrGgidb&.dL%iifaﬁsle iﬁﬁnmtﬁddoﬂo!cﬁnglgiétﬁﬂﬁ ia€d b ailibik f@alag BRké@tgan
process can e use to_pl ace t sem.con cto S strat - (o)
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10013 for SREP S o B o SR N T PE LSS RIbE el 96 s Cges
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rane urlngt e | ass te no | Ccess. revl Qus .
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I gure . an re I N, unenc sul gt e uri e | assl st e
mol di ng pr%%@gyde%gp d 'atysqmﬂgicwlfzwgﬂ%c%ﬁgﬁd&%w PHEmET faypr 16
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S1 ngu ate Yy cuttlngt rou t he 0] nmer ter|al .net e a acent
seni conduc?%P%ﬁ%tlpﬁé%"ié??é%m ed senearaielya ‘@1‘8."&@%""2%%‘!@%

the saw Cudbs@dt8 coRflb@atien, Mitesrttely] MARipld Somp¥ridatd EinSbemotRdIoddiker,
pol ymer | ayer 16-%%3 covers the ci rcuitH%CiEde and four edges of the

seni conductBieh & istarredita as 3 asray subsipfe CABHEWHIO onpl et ed seni conduct or
component s 10- 1{@0hgy eAd skowi BNFiegtes at BeRd 12B, the firsOhbl] 99 inchides a motd

illustratiye odi, a seni conducipor c onent, j.ncludes. a
sem conduci{]éi? ?@% wg?@ibmwﬁ% ooy, ‘?ft € Qog‘ggit"é‘il?scmzr Ctl?ed%sf mgld, 2% b
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cont ot oot clotlin, e & S et PG AT e B PR RS Gp yieng o
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molding material.



[0121] The sem conductor conponent can be used as a stand al one
device, or in conbination with other sem conduct or corrponents to

fabricate ) tor systens. The sem conductor syst
! .%goﬁ'ﬁf}g}b‘i y y
i ncl ude singulated conponents bonded to 31 one anot her5 Si ngu'(mtzssg

systen), or singulated sem conductor conponents bonded to a

sem conductor wafer (wafer systenm), or sem conductor conponents
contai ned on a sem conduct or wafer bonded to another sem conductor
wafer (wafer to wafer system). Wth eacks system the through wire

i nterconnects (TW) provide a signal transm ssion system and bondi ng
struct ures bet Wotet]adjsshewn is Fagked! IddapbHtttbe poigmee ldy etsd\baincapsulate

substrate asvve t SO beu d to
b1 cat o PETAR dps IO RR SERLONRIRE SOTRRSY, AERRoRInig Bk far Be
f unct i oni ngadeswith piamat siefaces tnd pﬂaciserthm’mkssm tSimjplerip, the aipdpaations 48 of
per manent el ectri cal nnegtions Wt und [ test.
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t hr ough wi d'iﬁ:aﬁd’ﬂ. eﬁ& eepreentasive Thd foc thisl eaecttbtbdstaapes caf be foay 1 @lipAgtod7S
sem conduct or rate '

th trat 1 A i h
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Supstrate ont acts rmn ner ave on e | de
SUbet ant | ApReaR ety R B8 Aoyl Thkess 24E e Wipd S iy 2 g ors ox
bondi ngdnﬁdﬁnwl y oment] Fm)rmdammé émyﬁiangatheb?:ﬁa)mmf ngsprngesa dainl @ used to
assi ste no I N Sln S Ol orman

ot b S Porahognth e Gt AR paok Bihel 1€ 3P erflicondihall Gl L& "
gnddt hen rlﬁﬁﬁﬂg g polttonsif thed bdlmmmm&ﬁﬁﬁbdmf)pxpmem Quswilf bd Aether

ondl n ne a nu er exe a
e o HOiRe, sl B S ol pUREesy sanalsd BE TRef o' fofip6h I

will recogmigmelclayéralm mﬂdmdapaaaﬁm&nd e polyraer makriap8ié (Figarest Grid the
subconbi nat.i 0 herig; Is therefore intended that the follow ng
appended c‘f‘ﬁsl |ms hereafter introduced are interpreted to

i ncl ude all suc[llllﬂb}il fEssaﬁﬁﬂt}SthepmhaﬂdiﬂQSpdeic‘ahm Baaised to have

Isgb Cfgrbn;n%?eéz?e%sareas on Fhe' céﬁbé‘netn? esu{)strateu 64 ° rl on %heairxllgivsl&ga? %bmico%glué%]ia t
substrates 12, unencapsulated by the polymer layers 16. For example, the pixel array
of an imager component can remain unencapsulated. In this case, the molding film
104 can be configured to cover or "gasket off” the pixel arrays, or other selected areas
of the semiconductor sut.:strates 12, from being encapsulated by the mold compound.
As another alternative, "blocks” or "pedestals" of a compressible polymer, such as
silicone, can be placed in a selected pattern on the molding film 104, or on the
component substrate 94. During the molding step, the "blocks" or "pedestals” would
be compressed between the component substrate 94 and the molding film 104. Where
the "blocks" or "pedestals” are in intimate contact 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



1. A sem conductor conponent conprising: a sem conductor substrate
having a first side a second side, and a via having an_insid

di amet er eX{OABI N %hrough the substrate fromthe first P§T’H§2°PB°'F??<§
second side; a wire in the via having an outside dianeter |ess than
the inside dianmeter of the via with a space therebetween and a wire
bonded connection on the first side; a first contact on the wire

pr oxi mat e

to the first side; a second c ptact on the wire proxinate

to the second side; and a polyner layer on the first side at |east

partially
exposed.
substrate
substrate
cont act .

gj&ﬁ% hRdlsatl B¢ c]E]lB%cém: TRt gu&ﬁa&w \Tdﬂ@r §1ké§ Eorﬁﬁ&{éﬁ@ tan be

he "'sem conduct or conponent of 'claim1 wherein
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semiconductor component 10A (Figure 4B) with through wire interconnects 14A

(Figure 4B) having polymer members S8A (Figure 4B) is illustrated. Initially, as
shown in Figure 13A, the via 28A and the insulating layer 34A are formed in the
substrate contact 20A substantially as described in previously incorporated US
application serial nos. 11/102,408 and 11/296,057. As also described in these
applications, the via 28A is initially a counterbore or blind hole haviog a vent opening
108. Following a wire bonding step, the back side 18A of the substrate is thinned to
expose the ball contact 46A (Figure 13B).

[0105] As also shown in Figure 13A, the polymer members 58A can be
formed on the substrate contacts 20A. The polymer members 58A can comprise a
polymer material such as silicone, polyimide, epoxy or mold compound. In addition,
the polymer members 58A can have a desired size, shape and durometer. Further, the
polymer members 58A can be fabricated using a suitable process, such as depositing,
molding or screen printing a viscous or semi viscous (B-stage) curable polymer onto
the substrate contacts 20A, and if desired other portions of the circuit side 17A of the
semiconductor substrate 12A., The polymer members 58A can also be formed by
placing pre-formed adhesive polymer elements on the substrate contacts 28A.

[0106] Next, as shown in Figure 13B, a wire bonder having a bonding
capillary 110 can be provided. Preferably the wire bonder is configured to perform an
ultra fine piich (e.g., < 65pm) wire bonding process. Suitable wire bonders are
manufactured by Kulicke & Soffa Industries Inc. of Willow Grove, PA, and Palomar
of Carlsbad, CA. One suitable wire 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 um. 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.



3. The sem conductor conponent of claim1 furthef conprising a
bondi ng nmenber on the first side attached to the wire configured to

secur e t hew 1067/1383khe first side, and wherein the firsbce@8ioagborsss
conprises a tip portion of the bonding member unencapsul ated by the

pol ymer layer. 4. The sem conductor conponent of claim1l wherein the
first contact conprises a |loop portion of the wire unencapsul ated by
the polyner |ayer having a selected height on the first side. 5. The
sem conduct or conponent of cI ai m 1 vvheréii7n t he second cont act
conprises an end o sem conduct or conponent of
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such as nickel. The wear resistant metal! can be provided on the wires 30A from the
outset, or can be plated on the loop portions 50A following the bonding step.

[0108] Following the bonding step, the bonding members 32A (Figure 4B)
can be formed on the bonded connections 424, using a suitable process such as ball
bumping, stud bumping or reflow bonding, as further described in previously
incorporated US application serial nos. 11/102,408 and 11/296,057. The
semiconductor substrate 12A can then be thinned from the back side to expose the
ball contacts 46A. However, prior to the thinning step the film assisted molding
process shown in Figures 11A-11D and 12A-12C can be used to form polymer layers
(e.g., 16B-1 in Figure 5) as required.

[0109] Referring to Figure 14, essentially the same film assisted molding
process shown in Figures 11A-11D and 12A-12C, can be used to fabricate an
alternate embodiment encapsulated semiconductor component 10E. The encapsulated
semiconductor component 10E includes a polymer layer 16E which encapsulates the
circuit side 17, the back side 18, and the sides 52 of the semiconductor substrate 12.
In this embodiment, the polymer layer 16E encapsulates all six sides of the
semiconductor 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.



10. The semi conductor conponent of claim1 further €onprising an
insulating layer in the via or on the wire. 11. The sem conductor
conmponent ®lo BbA{38303 further conprising a polymer materpgf/usiot R a
surrounding the wire. 12. The sem conductor conponent of claim1l
wherein the polynmer |ayer extends into the via and surrounds the

W re.

13. The sem conductor conponent of claim1 further conprising

a second polymer layer at least partially encapsulating the second
side while |l eaving the second contact exifsed. '14. The sem conduct or

conponent of c¢laim.1 further co
el ectrical FBAMNAGAEYE PYROSHS Hrbri

rising a pad on the first side in
onof the semEonfprosenmupueniubt-bl of Figure

conmponent ofg diflidBafedrherein the first contact conprises a projection
on a loop portion of the wire. 34 16. The sem conductor conponent

of claim 1 wher dPRIXIhdnigiglly.nas shoayrein Eighest bin.i this| Wa 8Reldpand th dasullting
first side gng 2ei] BRLERHNAGEERe Qb SHRSLY 56-51 substantially as previously

described for Figure 13A. In addition, a vent 108-11 to the via 28-11 is formed. Next
as shown in Figure 15B, the bonding member 32-11 is formed on the substrate contact
20-11. The bonding member 32-11 can comprise a stud bump, or a ball bump,
bonded to the substrate contact 20-11 using a wire bonder, a stud bumper, or a ball
bumper. Alternately, the bonding member 32-11 can comprise a solder bump, a
welded connection, or a conductive polymer connection.

[0112] Next, as shown in Figure 15C, a bonding capillary 112 js used to place
the wire 30-11 in the via 28-11, and to form the bonded connection 42-11 between the
wire 30-11 and the bonding member 32-11. The wire 30-11 can touch the via 28-11
as shown or can be suspended in the via 28-11.

[0113] Next, as shown in Figure 15D, a film assisted molding process is
performed substantially as shown in Figures 11A-11D and 12A-12C to form the
polymer layer 16-11. During the molding process, the mold film 104 protects
portions of the wire 30-11 and the bonding member 32-11, so that they remain
unencapsulated as previously described. In addition, the mold compound flows into
the via 28-11 to fill the via 28-11 and secure the wire 30-11. Although the wire 30-11
may be pushed during molding, and some buckling can occur, this can be tolerated as
long as shorting to other elements by the wire 30-11, and removal of the insulating
layer 34-11 does not occur. During the molding process, the vent 108-11 allows air to
escape from the via 28-11 and the molding compound to flow freely 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.
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17. The sem conductor conponent of claim1 mGerﬁin t he golyger Iayer
ntially encapsul ates the first side and the second side

zﬂgztﬁate.w VY02 seni conduct or conponent of claim 1 %W@?OHT"?"I%?G
pol ymer |ayer substantially encapsulates the first side and the wire
in the via. 19. The sem conductor conponent of claim1 wherein the
wire includes a netal surface configured as the first contact or the
second contact. 20. A sem conductor coqunent conprising:. a .
sem conductor substrate having a first side, a second side, and a via
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component 10-13 (Figure 16C). Initially, as shown in Figure 16A, a plurality of

semiconductor substrates 12-13 are provided on a component substrate 94, such as a
semiconductor wafer, substantially as previously described and shown in Figure 12A.
In addition, through wire interconnects 14-13 are formed on the semiconductor
substrates 12-13, substantially as previously described and shown in Figure 12A.
The through wire interconnects 14-13 also include conductors 31-13 and pads 33-13,
substantially as previously described and shown in Figure 2M.

[0115] As shown in Figure 16B, following fabrication of the through wire
interconnects 14-13, the component substrate 94 is singulated into separate
semiconductor substrates 12-13. The singulation step can be performed using a
suitable process such as saw cutting, etching or liquid jetting. In addition, following
singulation, the semiconductor substrates 12-13 can be tested by placing the pads 33-
13 in electrical communication with testing circuitry 114. For example, the
semiconductor substrates 12-13 can be placed 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. Each semiconductor
substrate 12-13 can thus be certified as a known good die (KGD). Alternately, the
testing can be performed at the wafer level on the semiconductor substrates 12-13
while they are still contained on the component substrate 4. In this case, the pads
33-13 provide electrical connection points for a probe 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 conventional 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 Figures 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



a second contact on the wire proximte to the second side! and a
polymer layer on the first side at least partially encapsulating the
w re whil ewloemvimgsothe first contact exposed; wherein therAs81/002336
contact conprises a | oop portion of the wire supported by a support
menber between the | oop portion and the first side configured to
space the first contact fromthe first side by a selected height. 21
A sem conductor conponent conprising: a sem conductor substrate
having a first side, a substrate contaci®on the first side, and a
second side; a via in the substrate having an inside dianeter
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subst r at e protet®dby a mold film 104 (Figure 11B) and remain unencapsulated during the film
assisted molding process. As also shown in Figure 16C, following the film assisted
molding process the semiconductor components 10-13 are singulated by cutting
through the polymer material between adjacent semiconductor substrates 12-13 on the
film frame 116. In Figure 16C, the saw cuts are indicated by cut lines 118. With this
process the polymer layer 16-13 covers the circuit side and four edges of the
semiconductor substrates 12-13, such that the completed semiconductor components
10-13 have a 5X configuration.

[0118] In an illustrative embodiment a semiconductor component includes a
semiconductor substrate having a first side (circuit side), a second side (back side),
and a plurality of integrated circuits. The semiconductor component also includes a
plurality of subsirate contacts on the first side, a plurality of throungh wire
interconnects (TWT) bonded to the substrate contacts, and a polymer layer on the first
side encapsulating at least portions of the through wire interconnects.

[0119] Each through wire interconnect (TWI) includes a via through a
substrate contact and throuéh the substrate to the second side, a wire in the via bonded
to the substrate contact, a first contact on the wire proximate to the first side, and a
second contact on the wire proximate to the second side. In the illustrative
embodiment the first contact comprises a tip portion of the bonding member on the
substrate contact encapsulated by the polymer layer, and the second contact comprises
an exposed end of the wire.

[0120] The semiconductor 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 additidn, 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



a bondi ng nenber attached to the wire configured to secure the wire
to the substrate contact having a portion configured as a first

cont act haViOi§0H138¥ect ed height on the first side; andPET/FSHYHR2336

| ayer on the first side having a planar surface at |east partially
encapsul ating the wire and the bondi ng nenber while |leaving the first
contact exposed. 22. The sem conductor conponent of claim 21 further
conprising a second contact on an end of ,the wire proxinmate to the
second side. 23. The sem conductor compbnent of claim21 wherein the
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via or on the wire configured to insulate the wire fromthe
sem conduct8t substrate.

[0122] The method for fabricating a semiconductor component with through
wire interconnects (TWI) includes the steps of: providing a semiconductor substrate
with substrate contacts, forming vias through the substrate, placing the wires in the
vias, bonding the wires to the substrate contacts, forming bonding members on the
wires and the substrate contacts, and forming a polymer layer on the first side
substantially encapsulating loop portions of the wires and the bonding members. The
polymer layer can be formed using a film assisted molding process including the steps
of* forming a mold film on tip portions of the bonding members, molding the polymer
layer, and then removing the mold film to expose the tip portions of the bonding
members.

{0123] While a number of exemplary aspects and embodiments have been
discussed above, those of skill in the art will recognize certain modifications,
permutations, additions and subcombinations thereof. It is therefore intended that the
following appended claims and claims hereafter introduced are interpreted to include
all such modifications, permutations, additions and sub-combinations as are within

their true spirit and scope.



36 29. The sem conductor component of claim 22 further conprising a
polymer material in the via at |east partially encapsul ating the
wire. 30. The sem conductor conponent of claim22 further conprising
a second polyner layer on the second ghde. 31. The sem conductor
conmponent of claim22 wherein the polynmer |ayer extends into the via
and secures the wire in the via. 32. The sem conductor conponent of
cl ai m 22 Wwheriechithdékispol yner | ayer encapsul ates five sides of the
substrate. 33. A sem conductor conponent conprising: a sem conductor
substrate having a first side, a substrate contact on the first side,

and a secpndsshidéhdustoltdnpdheht®mpyiBREr at € having an inside di ameter
extending fromthe first side to the second side; a wire in the via

havi ng ana eamisondcigr avhsirete Haging a frshsidhie $eneidisideliaadwet G having e ingide
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a wire in the via having an outside diameter less than the inside diameter of the via with a
space therebetween and a wire bonded connection on the first side;
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.

2. The semiconductor component of claim 1 wherein the substrate includes a substrate
contact, the via extends through the substrate contact, and the wire bonded connection is

on the substrate contact.

3. The semiconductor component of claim 1 further comprising a bonding member on the
first side attached to the wire configured to secure the wire to the first side, and wherein

the first contact comprises a tip portion of the bonding member unencapsulated by the

polymer layer.

4. The semiconductor component of claim 1 wherein the first contact comprises a loop
portion of the wire unencapsulated by the polymer layer having a selected height on the
first side.

5. The semiconductor component of claim 1 wherein the second contact comprises an end

of the wire.

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.



a bondi ng nenber attached to the wire configured to secure the wire
to the substrate contact having a portion configured as a first
contact having a selected height on the first side; a polyner |ayer
on the first side having a planar surface at least partially

encapsul ating the wire and the bondi ng nenber while |l eaving the first
contact exposed; and a support menber on the substrate contact
configured to support and space a | oop portion of the wire fromthe
first side hy a selected second height. 34. A sem conductor
conponent 7- picORguctey comppeah aficlatn 1 athseain hesubdipforromprises atleast epe,
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8. The semiconductor component of claim 1 further comprising at least one second
substrate on the substrate having a second through wire interconnect in electrical

communication with the through wire interconnect.

9. The semiconductor component of claim 1 further comprising a conductive polymer
layer on the substrate electrically connecting the through wire interconnect to a second

substrate.

10. The semiconductor component of claim 1 further comprising an insulating layer in

the via or on the wire,

11. The semiconductor component of claim 1 further comprising a polymer material in

the via surrounding the wire.

12. The semiconductor component of claim 1 wherein the polymer layer extends into the

via and surrounds the wire,

13. The semiconductor component of claim 1 further comprising a second polymer layer

at least partially encapsulating the second side while leaving the second contact exposed.

14. The semiconductor component of claim 1 further comprising a pad on the first side in

electrical communication with the wire.

15. The semiconductor component of claim 1 wherein the first contact comprises a

projection on a loop portion of the wire.



a via in the substrate having an inside dianeter extending fromthe
first side to the second side; a wire in the via wre bonded to the
substrate contact having an outside dianeter | ess than the inside
diameter of the via with a space therghetween and a | oop portion
proximate to the first side; a support nenber on the first side
supporting and spacing the | oop portion fromthe first side with a
sel ected height; and a first contact on the wire. 35. The

seniconductor conpongnt of claim 34 wherein the flrst cont act
conpr i seslGnhexisBuRdedPT RmPopFnt crfecliﬂebb ysFein dbe polywer Jpyer substantially
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conprises a projection or | oop portion 37. The
sem conduct or conponent of cIa|n134 wherein the flrst cont act
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| ayer on the first side substantially encapsulating the |oop portion
while leaving the first contact exposed. 39. The sem conductor
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of the wire proxinmate to the second si de. . The Sem conduct or
conponent engfpsolatgs wheafirst side andrthewirp ki e - a bondl ng nmenber on the
substrate contact having a tip portion configured as anot her contact.

19. The semiconductor component of claim 1 wherein the wire includes a metal surface

configured as the first contact or the second contact.

20. A semiconductor component comprising:

a semiconductor substrate having a first side, a second side, and a via having an inside
diameter extending through the substrate from the first side to the second side;

a wire in the via having an outside diameter less than the inside diameter of the via with a
space therebetween and a wire bonded connection on the first side;

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;

wherein the first contact comprises a loop portion of the wire supported by a support
member between the loop portion and the first side configured to space the first

contact from the first side by a selected height.

21. A semiconductor component comprising:

a semiconductor substrate having a first side, a substrate contact on the first side, and a
second side;

a via in the substrate having an inside diameter extending from the first side to the second

side;



41. The sem conductor conponent of claim 34 wherein the wire is free
to nove in the via. 38 42. The sem conductor conponent of claim 34
wherein the wire is secured to the via by a polyner material in the
via. 43. The sem conductor conponent 36f claim 34 wherein the wire is
secured to the via by a polynmer |layer on the first side and in the
via. 44. A sem conductor conponent conprising: a sem conductor
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first side; and

a polymer layer on the first side having a planar surface at least partially encapsulating

the wire and the bonding member while leaving the first contact exposed.

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 21 wherein the via extends through the
substrate contact and the inside diameter of the via is from 1.5 to 3 times larger than the

outside diameter of 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.

26. The semiconductor component of claim 22 wherein the semiconductor substrate

comprises a thinned semiconductor die.

27. The semiconductor component of claim 22 wherein the semiconductor substrate

comprises a semiconductor wafer.

28. The semiconductor component of claim 22 further comprising an insulating layer in

the via or on the wire configured to insulate the wire from the semiconductor substrate.



a bondi ng nenber attached to the wire configured to secure the wire
to the substrate contact having a portion configured as a first
contact; and a polyner |ayer on the first side at |east partially
encapsul ating the wire and t he bondi nggmenber while | eaving the first
contact exposed. 45. A sem conductor conponent conprising: a

sem conductor substrate having a first side, a substrate contact on
the first side, and a second side; a via in the substrate contact and
t he subst haVIn an inside di xtending fromthe first. side
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si de at |aeatht sgandsidel vy encapsulatlng the mnre and t he bondi ng nmenber
while leaving the first contact exposed; and

31. The semiconductor component of claim 22 wherein the polymer layer extends into

the via and secures the wire in the via.

32. The semiconductor component of claim 22 wherein the polymer layer encapsulates

five sides of the substrate.

33. A semiconductor component comprising:

a semiconductor substrate having a first side, a substrate contact on the first side, and a
second side;

a via in the substrate having an inside diameter extending from the first side to the second
side; a wire in the via having an outside diameter less than the inside diameter of the
via with a space therebetween and a wire bonded connection to the substrate contact;

a bonding member attached to the wire configured to secure the wire to the substrate
contact having a portion configured as a first contact having a selected height on the
first side;

a polymer layer on the first side having a planar surface at least partially encapsulating
the wire and the bonding member while leaving the first contact exposed; and

a support member on the substrate contact configured to support and space a loop portion

of the wire from the first side by a selected second height.

34. A semiconductor component comprising:
a semiconductor substrate having a first side, a substrate contact on the first side, and a

second side;



39 a support menber on the first side configured to support the | oop

portion.

46. The sem conductor conponent of claim44 further

conprising a second contact on an end of the wire proxinmate to the
second side. 47. The sem conductor capponent of claim44 further
conprising a third contact conprising a | oop portion of the wire
proximate to the first side.

a via in the substrate having an inside diameter extending from the first side to the second
side;

a wire in the via wire bonded to the substrate contact having an outside diameter less than
the inside diameter of the via with a space therebetween and a loop portion
proximate to the first side;

a support member on the first side supporting and spacing the loop portion from the first

side with a selected height; and a first contact on the wire.

35. The semiconductor component of claim 34 wherein the first contact comprises an

exposed surface of the loop portion.

36. The semiconductor component of claim 34 wherein the first contact comprises a

projection or a bump on the loop portion.

37. The semiconductor component of claim 34 wherein the first contact includes a layer
configured to enhance wear resistance or penetration of a mating contact on a second

semiconductor component.

38. The semiconductor component of claim 34 further comprising a polymer layer on the
first side substantially encapsulating the loop portion while leaving the first contact

exposed.

39. The semiconductor component of claim 34 further comprising a second contact on an

end of the wire proximate to the second side.

40. The semiconductor component of claim 34 further comprising a bonding member on

the substrate contact having a tip portion configured as another contact.

41. The semiconductor component of claim 34 wherein the wire is free to move in the

via,
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42. The semiconductor component of claim 34 wherein the wire is secured to the via by a

polymer material in the via.

~43. The semiconductor component of claim 34 wherein the wire is secured to the via by a

polymer layer on the first side and in the via,

44, A semiconductor component comprising:

a semiconductor substrgte having a first side, a substrate contact on the first side, and a
second side;

a via in the substrate contact and the substrate having an inside diameter extending from
the first side to the second side;

a wire in the via having an outside diameter and a wire bonded connection to the
substrate contact, the inside diameter of the via being from 1.5 to 3 times larger than
the outside diameter of the wire;

a bonding member attached to the wire configured to secure the wire to the substrate
contact having a portion configured as a first contact; and

a polymer layer on the first side at least partially encapsulating the wire and the bonding

member while leaving the first contact exposed.

45. A semiconductor component comprising:

a semiconductor substrate having a first side, a substrate contact on the first side, and a
second side;

a via in the substrate contact and the substrate having an inside diameter extending from
the first side to the second side;

a wire in the via having an outside diameter and a wire bonded connection to the
substrate contact, the inside diameter of the via being from 1.5 to 3 times larger than
the outside diameter of the wire;

a bonding member attached to the wire configured to secure the wire to the substrate
contact having a portion configured as a first contact;

a polymer layer on the first side at least partially encapsulating the wire and the bonding

member while leaving the first contact exposed; and
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a support member on the first side configured to support the loop portion.

46. The semiconductor component of claim 44 further comprising a second contact on an

end of the wire proximate to the second side.

47. The semiconductor component of claim 44 further comprising a third contact

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



