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generally t o sem conductor packagi ng, and

particularly t o a method and-systen1for fabricating

sem conduct or conponents with through wire
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i nterconnects fabricated using the nethod and system
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For exanple, a systemin a package (SIP) includes
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Semiconductor components can also include multiple
semiconductor substrates in a stacked or planar array.
For example, a system in a package (SIP) includes
multiple semiconductor dice packaged in a plastic body.
A semiconductor component can also include a support
substrate, such as a module substrate, a test substrate,
or a printed circuit board, configured to electrically
engage a semiconductor substrate.

[0003] As semiconductor components become smaller and
have higher input/output configurations, different types
of interconnects have been developed for implementing
different signal transmission systems. Interconnects can
be formed “on” the semiconductor substrate for
transmitting signals in x and y directions.

Ipterconnects can also be formed “in” +the semiconductor



"external" to the sem conductor substrate for

transmtting signals in x , y and z directions. [0004]
wo-o006xRpl e, surface interconnects, such as cPCUS1006/610044

"on" a circuit side of the sem conductor conponent,

can be used to electrically @onnect the integrated

circuits ¥ith term nal contagts on the circuit side.
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addition, it is advantageous for interconnects
ekepabieably f apnneati dhe Hntwunated aysresiby to terminal
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transmission system. 1In addition, it is advantageous for
interconnects to be capable of fabrication in dense
arrays using conventional equipment and techniques.
Further, it is advantageous for interconnects to require
as little space and additional elements as possible. In
this regard, each of the different types of interconnects
has advantages and disadvantages.

[0006] One significant advantage of via interconnects
is that they occupy space in the semiconductor substrate
that 1is otherwise wunused. This facilitates the
fabrication of small, highly integrated semiconductor
components. The disadvantages of via interconnects
include a relatively 1low electrical conductivity, a
relatively high capacitance, and a relatively low

reliability, particularly with temperature cycling. In



fabrication techniques, such as the filling of vias

usi ng seed and plating netallization equi pnent. [0007]
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Summary of the Invention

[0009] In accordance with the present invention, a
method and a system are provided for fabricating
semiconductor components with through wire interconnects.
Also provided are improved semiconductor components
having through wire interconnects.

[0010] The method is performed on a substrate having a
circuit side (first side in the claims), a back side
(second side in the claims), and a through via. The
steps of the method can be performed using a conventional
wire bonder having a bonding capillary and an alignment
system configured to align the bonding capillary to the
via. The method includes the steps of threading a wire

through the via, forming a back side contact on the wire



bonded contact, and optionally form ng a stud bunp on

t he bonded contact. [0011] The nethod forns a through
wowee/11026€r connect whi ch includes the wire i n PEEUS1086/010044

havi ng the contact on the back side, and the bonded

contact on the circuit side. 4The through wire

i nterconnect can be used to provide electrical and
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lgeglred function in the component. For example, the
material can comprise a dielectric material configured to
change the capacitive coupling of the wire +to the
substrate, or to adjacent wires. The material can also
be used to structurally strengthen and support the wire,
and to electrically insulate the wire from the substrate.
Further, the material can comprise a thermally conductive
material, configured +to conduct heat through the
substrate, such as away from active electrical elements.
[0012] An alternate embodiment stacked method is
performed on a stack of spaced substrates having spacers
and aligned vias. The stacked method includes the steps
of threading a wire through the aligned vias, forming a
contact on the wire, pulling the contact against a first

outer substrate of the stack, forming a bonded contact on



aligned vias. The stacked nethod forns a stacked
through wire interconnect that interconnects all o f

wo b@esuled rates in the stack. The stacked net hpdI/ts2v06/010044
al so include the step of threading and bonding a side
wire to the stacked through Wre interconnect using a
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back side. Another alternate embodiment system includes
a wire bonder having a first bonding capillary configured
to perform steps from the circuit side of the substrate,
and a second bonding capillary configured to perform
steps from a back side of the substrate. Another
alternate embodiment system includes a wire bonder having
a side feed bonding capillary and a laser configured to
bond a side wire between stacked substrates. In
addition, the side feed bonding capillary can be
rotatable about a 90° angle for bonding on orthogonally
oriented surfaces.

[0015] The semiconductor component includes the
substrate and the though wire interconnect. The through
wire interconnect includes the wire in the via having the
bonded contact on the circuit side, and the contact on

the back side. Multiple semiconductor components can



side, and the contacts on the back side, on adjacent
components. [0016] An alternate enbodinent

WO pioenioannect conponent includes a through w rECT/US2006/010044
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separate contactor, configuréd to nmake non bonded

el e%tri cal cgnnections with test pads on a device

ShAGERG eSP. ACKTI fer faeekafhoApenepackkavimaay bonded
cSEHbERNBHE! Pe GAIBINERL IHdlPScahRgked SAIN EARAUSA,; .

substrates interconnected by a single through wre )
sideer cdithethe [TWIRcha @t ethat dawmibodident ohdadfiacent
hgopduct or conponent includes stacked substrates, a
side wire' interconnect, and a side nount ed conponent.
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ArSCHeRRLING R a@mﬁ.bﬁWmte%l%encgrlngggssed bump semiconductor

component includes a through wire interconnect having a

c

bonded contact in the form of compressed wire bump. An
alternate embodiment organic semiconductor component
includes an organic substrate, and a through wire
interconnect bonded to contacts on the substrate.
Alternately, the organic substrate can comprise a ceramic
substrate or a metal substrate. An alternate embodiment
flex circuit semiconductor component includes a substrate
having a flex circuit attached thereto, and a through

wire interconnect bonded to the flex circuit.

Brief Description of the Drawinas

[0018] Figures 1A-1H are schematic cross sectional
views of elements of the system illustrating set up steps

in the method of the invention;



line 3A-3A o f Figure 2A illustrating a sem conduct or

waf er of the system [0021] Figure 3B is an enlarged
wa@ehvera2s€ pl an vi ew taken along |ine 3B-3B o PCHUMINE010044

BAillustrating a sem conductor substrate of the

system [0022] Figure 3Cis dn enl arged schematic

Cros tional viewtaken along line 3CG-3C o f Figure

3B i@ﬂ’igfﬁdﬁ?ﬂ@e@ herfils BFet i€ BbAdRRYFS sectional
Sepst oAt €1 1 oFi e ' ’ t,
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t%e se 'é?nductor substrate followi ng a bonded contact
Y& orhi I e nethod; [0025] Figure 3F is an

enl goged] $Gheim i saphan ad evhiakgagalsi 4 3§1§E Fiew
Figure 2K illustrating elements 0 f the sem conductor
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t'%Q Jrethod; [0029] Figure 3J is an enl arged
szc errg‘[el%%gjr’oss sectional view equivalent to Figure 3H

i1 1J8024ft Figure 3E is an enlarged schematic plan view
taken along line 3E-3E of Figure 2G illustrating elements
of the semiconductor substrate following a bonded contact
forming step of the method;

[0025] Figure 3F is an enlarged schematic plan view
taken along line 3F-3F of Figure 2K illustrating elements
of the semiconductor substrate following a stud bump
forming step of the method;

[0026] Figure 3G is an enlarged schematic plan view
taken along line 3G-3G of Figure 2I illustrating elements
of the semiconductor substrate prior to a new cycle of
the method;

[0027] Figure 3H is an enlarged schematic cross
sectional view taken along line 3H-3H of Figure 3F
illustrating elements of the semiconductor substrate
following the stud bump forming step of the method;

[0028] Figure 3I is an enlarged schematic cross

sectional view equivalent to Figure 3H illustrating



elements o f the sem conductor substrate follow ng an
optional termnal contact formng step of the nethod;
WO 0@80)0266 gure 4A is a bl ock diagram of a systRem//82006/010044
perform ng the method of the invention; [0031] Figure
4B is a block diagramof an &l ternate enbodi nent
stem for_performng the nmethod of the invention;,
ef%%%ﬁPsFi%r @%ASSH@C@@%%%hé_r\%ﬁfcr%%s@sle]awmw an
ot BOaD iBeosheapahl S Niad es €aHOsE "B mystea for
perf%rning the method of the invention; [ 0033] Figure
6 | 40929¢hEhabre cPdssisecan ormnlargedofsahemadric cross
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f ] th thod of the_invention;
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schematic cross sectional view of a stacked conponent
P R ¢ e dhcehsy ivemelomvent i on: [ 0037]

Fi 9y0e3f FSgarachemalicC rbﬁ%%]éegiggg?tnd\gfe\’\ér?f afaLgernate

st acked,” staggered conponent constr I'n accordance
enpedirpati nepatieon; £pe03BkrEogurierd 0 ke amedienit icf the
i . sectional view of a stacked di e conponent

constructed in accordance with the invention; [0039]

Fi gube3] i idnarak HB ané 5Bherat sehenasscseebsen@ectional
views of an interconnect conponent constructed in
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component with a contactor constructed in accordance

wi t H003H Figusia ionts [@0aahermyic esrdSA- $86tappal view of
aﬁﬁ%ﬁg@t5&t%&%§%é*%ﬁ£8a§ﬁent system for performing the
method of the invention;

[0034] Figure 7A is a schematic cross sectional view
of another alternate embodiment system for performing the
method of the invention;

[0035] Figure 7B is an enlarged portion of Figure 7A
taken along line 7B in Figure 7A;

[0036] Figure 8 is a schematic cross sectional view of
a stacked component constructed in accordance with the
invention;

[0037] Figure 9 is a schematic cross sectional view of
a stacked, staggered component constructed in accordance
with the invention;

[0038] Figure 10 is a schematic cross sectional view
of a stacked die component constructed in accordance with
the invention;

[0039] Figures 11A and 11B are schematic cross
sectional views of an interconnect component constructed

in accordance with the invention;



views illustrating steps in an alternate enbodi nent
stacked nethod of the invention; [0042] Figure 13Gis
w@2u6ewW26@ken al ong |ine 13G 13G of Fi gure 13FP@u/Uk2086/010044
cut away insulating layer; [0043] Figure 14 is a
schematic cross sectional vi of a stacked array
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stacked array side el enent sem conductor conponents
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[0045] Figure 16 is a schematic cross sectional view
of an alternate embodiment looped wire semiconductor
component;

[0046] Figure 17 is a schematic cross sectional view
of an alternate embodiment organic substrate
semiconductor component; and

[0047] Figure 18 is a schematic cross sectional view
of an alternate embodiment flex circuit semiconductor

component.

Detailed Description of the Preferred Embodiments
[0048] As used herein, "semiconductor component” means

an electronic element that includes a semiconductor die,
or makes electrical connections with a semiconductor die.

[0049] As used herein “wafer-level” means a process
conducted on an element, such as a semiconductor wafer,
containing multiple components.



[0052] Referring to Figures IA- IH, set up steps in

the nethod of the invention are illustrated. For
weenborrsag the nethod of the invention a wirePGDISENG6/010044

10 (Figure IA) can be provided. Preferably the wire

bonder 10 (Figure IA) is conffgured to perform an

ultra fine pitch (e.g., < 65mm) wre bondi ng process.

Sui t FI950] wisr eusedderise pe Bn madifeact evell” byndéild cke process

' f PA,_and SPT
oGP rLRC & (ho% iriidled" LMot o Sk 45 005 almm ket
seiieopdndeeridiq ﬂﬁdE&CkSQQS | arge area ball bonder
rmn%wsq ok by Kulyi chige 830 f av d pdyst rétfeél%out-ﬁan a

hayi n otal bond pl acenent accurac
S GPRAPEERES COBRRTES tab MBS #n OuL bdBE] abRatyithe same
shoades 4Rei oatuies @fb@ngéﬁgcﬁﬁ@udztafydi«g configured

14 fi t
cont AUS2BRERtH NS B0 FEHLIES 1A 0, Beb0 drinnhs dey the
mehoéepfo¢MEngnﬂaaﬁmnnLqrstebkusth&tédrstE@mﬂpﬁnfdﬂﬂing
tﬁg'ﬂHEﬁoaC%faW% tfi&%ﬂ%ﬁ&f“f'%Er%Fbgﬁagrlgb %ﬁﬁﬁf 1A)

ise dunm es or set u repres
C%ﬁlggét Srofidate boRupfgrapiy Ihecaritse lbmdeabd@t (1EZ.gure

m)n 19 8bAELglBOANMEL. pbiraddi bhony tiie f%'éd' Q f(ee M,

an . conprise a,conventional wre materi al
c&ﬁ%ﬁn IR aBFRGESSuch §§1§6P&§rﬂﬂq%y§°nééFé are
m@mhﬂaatﬂmgd bYOEDEECkGO&pBbf&:aﬂ c:ylauslstlﬂl\é%r Ind. \6F willow
Spaal a ' sili.can a
G?+$%¥n5ﬁﬁa§%%£ﬂﬁ%1a F%%gﬂn?r%%ﬁf%QQn1°¥ﬁ%)mpg PEF alama,
CRonprinee guibehile orize nboabeal ligy, at haidedoe48098” large

ta ned u
;§§Eh gglllea%gﬂgf% %aHQERO—BQEQQﬁ%ecg bb:.%al S |ncﬁug;§ Iesé)ffa
RO

2tEbPHerdac- sué}?‘é?snmam%sﬁzlmsgld PhefemeRS facsairacy
ofredladist i AL Bleurgad €, pLOPReE @heh ald S0 @f 4Hesk. metal s

e LR A A .
1presnt apiyedetgreandr at hantihabusf lehgthubst wdre 14 to a
%ﬁ%%aééngget b%%?ﬂFf%&%éh9&@ By & dﬁ§t}£@éb95dk%qure
1C). For performlng the set up steps, the first contact
20A (Figure 1C) and the substrate 22 (Figure 1C) can
comprise dummies or set up elements. A representative
diameter of the bonding wire 14 can be from about 12 um
to about 150 wm. In addition, the bonding wire 14 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 14 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. Also, the melting



nmovable in x , y and z directions responsive to
signals froma controller 24 (Figure IA) . As wll be

wo eoobhenreexpl ai ned, the bonding capillary 12 cBCI/EER06/010044
be configured for 90 rotatlon to allow side wire

bondi ng. The bonding capilla iy 12 includes an
el ongat ed openi ng 36 having an inside di ameter about
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area ball bonder from Kulicke & Soffa. Alternately, as
will be further explained, the wire feed mechanism 17 can
comprise a mechanical wire feeder mechanism, such as a
roller feed mechanism, or a linear motion clamp and feed
mechanism.

[0056] As also shown in Figure 1A, the wire bonder 10
also includes an alignment system 26 configured to
ascertain the locations of the bonding capillary 12 and
the first contact 20A (Figure 1¢), and to supply
information on these locations to the controller 24 for
aligning the bonding capillary 12 to the first contact
20A (Figure 1C). As an alternative to the above
arrangement, the bonding capillary 12 can comprise a
stationary element, while the substrate 22 and the first
contact 20A are moved into alignment using a suitable
mechanism (not shown).



flame off (EFO wand 18 (Figure I1B) configured to
generate an el ectronic spark 28 (Figure 1B) for

wo eooritnge@ contact ball 30 (Figure 1B) on a tepei/nsi006/010044
portion 32 (Figure IA) of the wire 14. The contact
ball 30 (Figure IB) is also khown in the art as a _
"free air ball" (FAB). [0058] Initially, as shown in
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pJIQCf&{fQ%K‘ %é glqlengpenlng 36 in the bonding capillary
12.

[0060] Next, as shown in Figure 1C, the bonding
capillary 12 is moved in the 2z direction towards the
first contact 20A on the substrate 22, as indicated by
arrow 34, which captures the contact ball 30 in the
chamfered opening 36 (Figure 1A).

[0061] Next, as shown in Figure 1D, the contact ball
30 is pressed against the first contact 20A with a
selected force, and ultrasonic energy is applied to bond
the contact ball 30 to the first contact 20A and form a
bonded contact 38 (Figure 1E).

[0062] Next, as shown in Figure 1E, the wire clamps 16
open, and the bonding capillary 12 is moved in x and z
directions (and if required y direction), as indicated by
arrows 40, 42 to perform a looping step.

[0063] Next, as shown in Figure 1F, the bonding
capillary 12 presses an intermediate portion 44 of the
wire 14 against a second contact 20B on the substrate 22



[0063] Next, as shown in Figure IF, the bonding

capillary 12 presses an internediate portion 44 of the
wawrme/11026@gai nst a second contact 20B on the SPUBUSHOE010044

22with a selected force. In addition, ultrasonic

energy is applied to forma $®cond bonded contact in

the formof a stitch bond 46 (Figure 1G between the
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B us t anet er 30 (Figure
| B) ,[0B9¢ks A5 salleet eghemmar aﬁceFélggtr&ncéH,A shen terminal
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thbsedjuent thar eadeng4of tie wadlieldof the tail length TL

is determined by the movement of the bonding capillary
12, and by the timing of the closure of the wire clamps
l6. The severing step is performed such that the tail
length TL, is approximately equal +to a thickness T
(Figure 2A) of a semiconductor substrate 54, plus the
diameter of the contact ball 30 (Figure 1B), plus a
selected clearance distance. As an optional additional
step, the terminal portion 50 of the wire 14 can be
smoothed and rounded using a process, such as a partial
flame off, to facilitate subsequent threading of the wire
14.

[0067] Referring to Figures 2A-2I, and Figures 3A-3G,
steps in a method for fabricating a semiconductor
component 86 (Figure 3J) in accordance with the invention
are illustrated.

[0068] As shown in Figure 3A, in the illustrative
embodiment the method is performed at the wafer level on



[0067] Referring to Figures 2A-21, and Figures 3A-3G

steps in a method for fabricating a sem conductor
weomwponens 86 (Figure 3J) in accordance with tRET/US2006/010044

invention are illustrated. [0068] A s shown in Figure

3A, inthe illustrative enbodfnent the nethod is

perfornmed at the wafer | evel ona sem conductor wafer
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tapdst paiatsd icidaudds kogtdr PCBY ,oetstlbsl¢ad eframe, or
ff@}pt@fj_t@uég ﬁza;gégcwt side 62, which in the

illystrative e ment conprise the device bond pads.
The §96§1r§t% CORPHEt s BB cHAWUMPEi s8éB and 3C, the

sé’irn:gdikbly@ﬁﬁdb@'tléﬁﬁasw&ﬁeb@r&daﬁh@lﬁﬁéél a SHEE‘cﬁit side 62
aluminum .o a wire bo nd soI der abl e al
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(§mqnﬂdcsadedlnemwme d%ﬂthenﬁ&aﬁmby then addition, the
s SEESRARERG Y SUR AL 5% 4 S {1l pghLat ed plurality of
substrate contacts 58 on the circuit side 62, which in
the illustrative embodiment comprise the device bond
pads. The substrate contacts 58 can comprise a highly-
conductive, wire-bondable metal, such as aluminum, or a
wire bondable and solderable metal, such as copper, or a
combination of metals, such as solder coated metals. For
simplicity, the semiconductor substrate 54 is illustrated
with only five substrate contacts 58 arranged in a single
row. However, in actual practice the semiconductor
substrate 54 can include tens of substrate contacts 58
arranged in a desired configuration, such as a center
array, an edge array or an area array.

[0070] As shown in Figure 3C, the substrate contacts
58 are in electrical communication with internal
conductors 60 on the circuit side 62 of the semiconductor
substrate 54. In addition, the internal conductors 60



with only five substrate contacts 58 arranged in a

single row However, in actual practice the
w@essaoneuct or substrate 54 can include tens 0PCT/US2006/010044

substrate contacts 58 arranggg in a desired

configuration, such as a cen array, an edge array

or an area array. [0070] A's shown in Figure 3C, the
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[0072] Redistribution layers are widely used in
semiconductor manufacture to redistribute standard
patterns of substrate contacts 58 into area arrays for
terminal contacts. An exemplary redistribution layer
might include “fan out” or “fan in” RDL conductors and
terminal contact pads. 1In addition to redistributing the
pattern of the substrate contacts 58, the RDL contacts 70
provide additional connection points for testing, such as
probe testing of the semiconductor substrate 54. us
Patent No. 6,380,555 Bl, entitled "Bumped Semiconductor
Component Having Test Pads, And Method And System For
Testing Bumped Semiconductor Components", which is
incorporated herein by reference, describes an exemplary
RDL circuit with additional test pads.

[0073] The RDL contacts 70 (Figure 3C) can comprise a
same metal as the substrate contacts 58, or alternately



m ght include "fan out” or "fan in" RDL conductors and
term nal contact pads. In addition to redistributing
wao b@spansern of the substrate contacts 58, theP®DIS2006/010044
contacts 70 provide additional connection points for
testing, such as probe testi 1116 o f the sem conductor
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[0075] As also shown in Figures 3B and 3C, through
vias 76 extend through the RDL contacts 70, through the
substrate contacts 58, and through the semiconductor
substrate 54 to the back side 64 thereof. The vias 76
include via insulating layers 78 (Figure 3C) formed on
inside diameters thereof, which electrically insulate the
vias 76 from the integrated circuits 66 and other
electrical elements contained in the semiconductor
substrate 54. The insulating layers 78 can comprise an
electrically insulating material such as a polymer (e.g.,
polyimide or parylene) or an oxide (e.g., Si0,).

[0076] The vias 76 (Figure 3C) can be formed using an
etching process, a laser machining process, an ion
milling process, a mechanical process (e.g., drilling,
grinding, abrasion), or combinations of any of these
processes. For example, the vias 76 can be formed using a
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suitable wet or dry etchant. One suitable wet etchant

with the semiconductor substrate 54 comprising silicon is
tetramethylammoniumhydroxide (TMAH).

[0078] The insulating layers 78 (Figure 3C) can also
be formed using techniques that are known in the art,
such as polymer deposition or oxide growth. Each
insulating layer 78 has a thickness that is less than the
diameter of a via 76, such that only the sidewalls 100
(Figure 3D) of the via 76 are coated. A thickness range
for the insulating layers 78 can be from .10 um to 100 um
or greater.

[0079] For forming the insulating layers 78 (Figure
3C), parylene polymers can be deposited from the vapor
phase by a process similar to vacuum metallization at
pressures of about 0.1 torr. Suitable polymers include
parylene C, parylene N, and parylene D. Parylene is
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overall thickness T of the semiconductor substrate 54
(Figure 3C). A representative range for the thickness T
of the semiconductor substrate 54 (Figure 3C) can be from
about 50 um to 725 um depending on whether the wafer 56
(Figure 3A) has a standard thickness or has been thinned.
In addition, the thickness T will include the thickness
of the semiconductor material which forms the
semiconductor substrate 54 (Figure 3C), and the thickness
of any additional elements such as the RDL insulating
layers 72, 74 (Figure 3C) on the semiconductor substrate
54 (Figure 3C).

[0082] As shown in Figure 2A, the bonding capillary 12
is initially set up as previously described with the
terminal portion 50 of the wire 14 having the tail length
TL. In addition, an alignment step is performed in which
the bonding capillary 12 is moved to a position in which
the terminal portion 50 of the wire 14 aligns with the
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Ieng Fi gure
e opening 36 (Figure 1A) in the bonding capillary

12. The opening 36 (Figure 1A) can then be aligned with
the via 76, and the wire feed mechanism 17 (Figure 1A)
operated to feed the end of the wire 14 through the via
76 until it extends from the back side 64 (Figure 3C) of
the semiconductor substrate 54 (Figure 27A). In this
case, the wire feed mechanism 17 can comprise a
mechanical wire feeding mechanism, such as a roller feed
mechanism, or a linear motion clamp. This arrangement
can be used in close tolerance applications, where it may
be difficult to align the terminal portion 50 with the
selected tail length TL, and thread the full tail length
TL through the via 76.

[0085] As also shown in Figure 2B, a ball forming step
is performed in which the EFO wand 18 of the wire bonder
10 (Figure 1A) is used to form a contact ball 90 on the
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projects fromthe back side 64 of the sem conductor
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an alternative to performng the threading step by
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tHHE%E%ﬁfnéhSaﬁkﬁﬁﬁ& ifﬁ also moves the contact ball 90
as indicated by arrow 96, and wedges the contact ball 90
into the wvia 76. The pulling and wedging step is
performed with the wire clamps 16 closed, and is
substantially similar to the ball capture step previously
described and shown in Figure 1C. However, in this case,
rather than being captured by the bonding capillary 12,
the contact ball 90 is pulled against the back side 64
(Figure 3C) and wedged into the via 76 with a force
exerted by the bonding capillary 12. Gas pressures above
and below the semiconductor substrate 54 can also be used
to move and wedge the contact ball 90 into the via 76.
[0087] Figure 3D illustrates the wire 14 in the via
following the pulling and wedging step. Although the
contact ball 90 (Figure 2C) is wedged into the via 76
(Figure 2C), the wire 14 (Figure 3D) remains unattached
to the sidewall 100 (Figure 3D) of the via 76 (Figure



spark fromcontacting the sem conductor wafer 56.

Further, the wire 14 can be grounded to the wire
whoewdar02d® (Figure IA) to insure the el ectroni BCHEPS20K6/010044
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(Figure 2F) is formed between an intermediate portion of
the wire 14 and the RDL contact 70. In the illustrative
embodiment, the bonded contact 92 comprises a stitch bond
formed using pressure and ultrasonic energy exerted by
the capillary tool 12, substantially as previously
described and shown in Figure 1G. Also as previously
described, the wire clamps 16 remain open during the
bonded contact forming step.

[0090] Next, as shown in Figures 2F and 2G, a severing
step is performed in which the wire clamps are closed,
and the bonding capillary 12 is moved as indicated by
arrow 98 (Figure 2F) to sever the wire 14 from the bonded
contact 92. The severing step can be performed
substantially as previously described and shown for the
severing step of Figure 1H. This severing step forms a
terminal portion 110 (Figure 2G) of the wire 14 which
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into alignment with the RDL g:?ntact 70 (Figure 3Q).
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Useser i bed, an optional additional snoothing
bdg{cf;e\ﬁ can tbe erforrred usi ng heat or a partial

el ec[?%ﬁil%nfﬁ'aﬁﬁr@sf AW ZFpotthet hetudr bumalingordteps are
peklbrmed using the same wire bonder 10 (Figure 1a).

However, as will be further explained, the wire bonder 10
can be modified with two bonding capillaries, with a
first bonding capillary 12A (Figures 5A-5B) operating on
the circuit side 62 of the semiconductor substrate 54,
and a second bonding capillary 12B (Figure b5A-5B)
operating on the back side 64 of the semiconductor
substrate 54.

[0094] As an alternative to using a single wire bonder
10 (Figure 1A), a separate stud bumper 124 (Figure 4B)
can be used to form the stud bump 106 (Figure 2K). One
suitable stud bumper is a “WAFER PRO PLUS” high speed
large area stud bumper manufactured by Kulicke & Soffa
Industries Inc. of Willow Grove, PA. With a separate
stud bumper, the wire 14 can comprise a standard
material, such as a solder alloy, copper, aluminum or



[0091] Figure 3E illustrates the resultant through

Wi re interconnect 102. The through w re interconnect
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contact 70 on the circuit side 62 of the sem conductor
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onpri se a non oxidi terial, such as gold.
[0098] Next, as shown in Flgure 2K, the bonding

capillary 12 is moved away from the bonded contact 92, as
indicated by arrow 114, leaving a stud bump 106 (Figure
2K) on the bonded contact 92. 1In addition, the bonding
capillary 12 moves a selected distance with the wire
clamps 16 open, such that a terminal portion 50 (Figure
2L) having a selected tail length TL (Figure 2A) is
formed. Figure 3F illustrates the through wire
interconnect 102 with the stud bump 106 in a plan view.
Figure 3H illustrates the through wire interconnect 102
with the stud bump 106 on the semiconductor substrate 54
in a cross sectional view.

[0099] Next, as shown in Figure 2L, the bonding
capillary 12 is moved and aligned with another via 76 and
the steps of Figures 2B-2K are repeated as required.
Figure 3G illustrates the next via 76, the substrate
contact 58 and the RDL contact 70 prior to the next
threading step.



[0095] Referring to Figure 2H, in the illustrative

enbodi ment, the EFO wand 18 of the w re bonder 10
w@ Bdogureed A) is used to forma contact ball 10BCT/BS1p06/€10044

2H) on the terminal portion 110 (Figure 2G of the

wire 14, substantially as préfiously described and

shown in Figure IB. [0096] Next, as shown in Figure
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wire encapsulant 80 can also be configured to adjust a
capacitance of the through wire interconnect 102.

[0101] As another alternative, a no-sweep encapsulant
246 (Figure 13G) can be deposited on the through wire
interconnects 102 to prevent wire sweep. For example,
Kulicke & Soffa manufactures a product under the
trademark "NOSWEEP" encapsulant, which can be dispensed
and cured during operation of the wire bonder 10
(Figure 1A).

[0102] Referring to Figure 3J, the through wire
interconnect 102, and the semiconductor substrate 54, are
illustrated in an enlarged cross sectional view after an
optional step has been performed. During the optional
step, terminal contacts 84, such as flip chip solder
balls (OLB balls) or FCOM balls, are formed on the
semiconductor substrate 54 in electrical communication
with the through wire interconnect 102. In Figure 37,
conductors 82 and terminal contact bonding pads 118 have



contact 58 and the RDL contact 70 prior to the next
threading step.[0100] Referring to Figure 31, the

Wa broeghzean re interconnect 102 and the sem conRCIUSI006/010044
substrate 54 are illustrated in cross section after an
optional wre encapsul ating 82ep has been per f or med.
In Figure 31 a wire encapsul ant 80 has been deposited
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configuration. Further, the terminal contact bonding
pads 118 (Figure 3J) and the terminal contacts 84 (Figure
3J) can be formed in an area array, such as a grid array,
an edge array or a center array.

[0104] The terminal contacts 84 (Figure 3J) can be
formed using a suitable process such as solder ball
bonding or stud bumping. As will be further explained,
the terminal contacts 84 can be used to provide external
connection points and a flip chip bonding structures to a
circuit board or other supporting substrate. Following
the optional additional steps, the semiconductor
substrate 54 (Figure 3A) can be singulated from the wafer
56 (Figure 3A) using a suitable process such as cutting,
shearing, etching or water jetting.

[0105] As shown in Figure 3J, the completed
semiconductor component 86 includes the semiconductor
substrate 54 containing the integrated circuits 66. In



step, term nal contacts 84, such as flip chip solder
balls (OLB balls) or FCOM balls, are formed on the
w@esbaoneuct or substrate 54 in electrical conmeei/Usi00€60044
with the through wire interconnect 102. In Figure 3J,
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area ayjray, such as a grid array, an edge array
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a %Wd%ﬂ“&%ﬁdﬁéﬁﬂflﬁﬂéﬂé§gééhfﬁzo includes the wire bonder
10 which includes the bonding capillary 12 (Figure 1Aa),
the wire clamps 16 (Figure 1A), the alignment system 26
(Figure 1A), the controller 24 (Figure 1A) and the EFO
wand 18 (Figure 1B). Each of these elements functions
substantially as previously described. The system also
includes the semiconductor wafer 56 containing the
semiconductor substrate 54 having the via 76, the RDL
contacts 70, and all of the other previously described
elements.

[0107] Referring to Figure 4B, an alternate embodiment
system 122 includes essentially the same elements as the
system 120 (Figure 4A), but also includes a stud bumper
124 for performing the stud bumping step in which the
stud bumps 106 (Figure 2K) are formed on the bonded
contacts 92 (Figure 2K).
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wafer 56 (Figure 3A) using a_suitable process such as
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previously described. In addition, the stud bump 106A
can be used to interconnect stacked components.

[0110] Referring to Figure 6, an alternate embodiment
system 130 includes the two bonding capillaries 12a, 12B,
and also includes a pusher mechanism 132 which is movable
as indicated by arrow 138. The pusher mechanism 132 can
be used to push the contact ball 90 onto a back side
contact 136 on the semiconductor substrate 54. The
second bonding capillary 12B can then be moved as
indicated by arrow 138 to bond the contact ball 90 to the
back side contact 136.

[0111] Referring to Figures 7A and 7B, an alternate
embodiment system 144 includes the two bonding
capillaries 12A, 12B configured substantially as
previously described. The system 144 also includes a
thinned semiconductor wafer 56T having a +thinned
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elements . [0107] Referring to Figure 4B, an alternate
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stud bond on the surface of RDL contact 70T. Both
bonding capillaries 12A, 12B could form a bond on the
outer and inner surfaces of the RDL contact 70T, or form
a wire rivet through the RDIL contact 70T. As another
option, the second bonding capillary 12B can be
configured as an electrically conductive spot welder such
that the contact ball 90T can be welded to the back side
of the RDL contact 70T.

[0112] Referring to Figure 8, a stacked component 146
constructed in accordance with +the invention is
illustrated. The stacked component 146 includes the
semiconductor component 86 with +the through wire
interconnects 102 having the contact balls 90 on the back
side 64, and the conductors 82 and the terminal contacts
84 on the circuit side 62. In addition, three separate
semiconductor components 86-1, 86-2 and 86-3 are stacked
on the semiconductor component 86. The semiconductor



system 130 includes the two bonding capillaries 12A,

12B, and al so i ncludes a pusher nechanism 132 which is
worewabiee@s i ndi cated by arrow 138. The pusherPCT/US2006/010044

mechani sm 132 can be used to _push the contact ball 90

onto a back side contact 1362%n the seni conductor

substrate 54. The second bondi ng capillary 12B can
cohponeninovedload i ndiccat echy agpow 138d 0 sh%‘gtbﬁ%lally

bac i d t act
wagatestyon o eabbeaBaikeap e pentaet 198 LOLD, o
inabyde s*y%nennalmcqomdjam Sheotm/\n:ltmndonguctors 82.

rhaPbhigsi 65, 184 <12B eARbLOunEd SWIRhARl i Y 8% hrougn

revi ously descr | system al'so |rfcl
fﬁ?nh@&%@ﬁﬂ@@ﬁ&ﬁctl&@ Wi @dBsdenveagpanents are bonded

tbhlolm@edasm‘tl@@ﬁdlf@r@dlrfélbﬁéﬁééé %Tté@/dﬂwe@t“a'gl ons
| nNhe sem conduct or

t
12%?%%&%&%"?‘?@ udgg %%%Tl%%r%ﬂnmtcmru@ctlons
1701 CaWhICIﬂmmIEQIOSIGE.dGEt g isutlest agid):laéhjéctaﬁ @b@l\fie@tio)hs,
6 (FE r.e a e
ESSEEL R R0 0RO S ) S peions
ferretdbehveagh hﬁe CRDtacen izl 7N amd the kdmgsh odf the
thheuyha Jﬁﬁé'slﬁ@QHthﬁ%c%%ﬂel@§ the.ﬁi%gg?eénC)uﬁﬁerflll

The_second capll ary

nfé%%fé% gg&tdﬁ%ﬁ?ﬁ?hé 03 ofeRctPhafProed fimortheegabse 164

bd‘dweanobdjnadmmtd ctdsmpmﬁgl bal | 90T (and al so anot her
desire subst anti al |

end ff : ag %@as 154

pre ugly esc%l%eao FOREvEr 7ri i tRFRC %gecP opeRt
C%@ﬁéﬁm&ﬁﬁﬁnIiaryaﬁbbréanoaflwﬂﬁm ashe "Hapkdmgion is
il BePPLELteqOr Q@%’lﬁtﬁéQbh|Q&¥m%¥ﬁ%ﬁ% af54ndlcgﬁ&? bY  he

arrow 140 resists the pressure & setond
SIMLFPRENF tOIB  PPBBORETT t HES alwbthat shenbddimeugh wire

1mmmstm Wvosntas dOcsa0 baghUdgoachhiaUohacy
'l ow,ng. the b n ary 12A to fee

vwre ?4 ?ﬂ?ogaﬁ Ere %Hﬁtg%sf%&méﬁqr%%eaF?rEéPﬁl(FRBFaCts
8Hudth bheycimekd ta side §DOp, I&nmddﬁﬁhm@ketﬁréécBébb!ate
séllﬁlééﬂéiuéeeﬁé OBOEB%n%‘H fsa(:% 60fISRDL 8% rbtsac and 86B%ts are
stacked on the semiconductor component 86. The
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substantially identical to the semiconductor component
86, but do not include the terminal contacts 84. In
addition, the contact balls 90, or stud bumps 1062
(Figure 5B), and the through wire interconnects 102 on
adjacent components are bonded to one another forming
bonded interconnect connections 172 the between.
However, in this embodiment the bonded interconnect
connections 172 are between adjacent contact balls 90, or
stud bumps 106A (Figure 5B), and the stud bumps 106 of
the Dbonded contacts 92 (Figure 3J). The bonded
interconnect connections 172 can comprise solder joints,
mechanical connections, welded connections, or conductive
polymer connections formed between the contact balls 90
and the stud bumps 106. In this embodiment, the
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hav'ﬁﬁlgrif%%oug o%o rgtfl aéked. components 146
(Figure 8), 154 (Figure 9) and 148 (Figure 10) are
constructed with the semiconductor component 86 being a
singulated component, it is to be understood that the
semiconductor component 86 can be contained on the
semiconductor wafer 56 (Figure 3A), such that wafer scale
stacked components can also be provided.

[0116] Referring to Figures 11A and 11B, an alternate
embodiment interconnect component 86I is illustrated.
The interconnect component 86I is substantially identical
to the semiconductor component 86 (Figure 3J), but is
configured for conducting test signals from the terminal
contacts 84 through the through wire interconnects 102 to
the balls 90, or stud bumps 106A (Figure 5B). As shown
in Figure 11A, a device under test 156, such as a
semiconductor die or wafer, includes test pads 160. As
indicated by arrows 158, the device under test 156 can be



side 64, and the conductors 82 and the ternm nal

contacts 84 on the circuit side 62. In addition, three
Waepanaes senm conduct or conponents 86-1S, 86- 28CHIS2006/010044

86- 3S are stacked on the sem conduct or conponent 86.

The sem conductor conponents 3B6-1S, 86-2S and 86-3S
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a high electrical conductivity. In this case, the ball
90 could function as a mini "POGO PIN" for use in probe
cards and known good die (KGD) test sockets, with the via
encapsulant protecting and preventing buckling of the
through wire interconnect 867I.

[0117] Referring to Figure 12, an alternate embodiment
interconnect component 86IC is illustrated. The
interconnect component 86IC is substantially identical to
the interconnect component 86T (Figure 11a). However,
the interconnect component 86IC includes separate test
contactors 186 in electrical communication with the
through wire interconnects 102 configured to make non
bonded electrical connections 178 with the test contacts
160 on the device under test 156. The test contactors
168 can comprise raised contacts with Penetrating
projections as described in US Patent No. 5,483,741



connections fornmed between the contact balls 90, or

stud bunps 106A (Figure 5B), and the die contacts 152.
wo pooaddi2eéd on, an underfill |ayer 162 such as aPCUUsI&010044

pol ymer, can be formed between the semn conductor

conponent 86 and the senicondictor die 150. [0115]
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termed” herein as the first outer semiconductor
substrate 54A. The lowermost substrate of the stacked
array 180 (Figure 13A) is termed herein as the second
outer semiconductor substrate 54D. The middle substrates
54B and 54C of the stacked array 180 (Figure 13A) are
termed herein as the inner semiconductor substrates 54B
and 54cC.

[0120] The spacers 182 (Figure 13A) can comprise a
metal such as solder, or a polymer, such as an epoxy or
resist. The spacers 182 can be formed directly on the
semiconductor substrates 54A-54D, or on special pads (not
shown) on the semiconductor substrates 54A-54D, using a
process such as stud bumping, ball bonding, screen
printing, dot shooting, nozzle deposition, or
photopatterning. In the illustrative embodiment there
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adding an electrical ground plane, or to shield the
substrates from stray magnetic fields).

[0122] The spaces 214A-214C (Figure 13A) created by
the spacers 182 are maintained throughout the steps of
the method, and in the completed semiconductor component
86SA (Figure 13A) as well. As will be further explained,
the spaces 214A-214C (Figure 13A) facilitate the
performance of other steps of the method, such as: a.)
bonding, by permitting formation of a column of material
(e.g., solder) between adjacent semiconductor substrates
54A-54D, and b.) laser machining, by providing access for
a laser beam. Further, in the completed component 86SA
(Figure 13E), the spaces 214A-214C (Figure 13A) allow
fluids for cooling or heating +the semiconductor
substrates 54A-54D, or for placing a material, such as an



al ternate enbodi nent stacked nethod are illustrated
for formng a stacked array conponent 86SA (Figure
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met hod can be perforned at the wafer level on a
sem conduct or wafer 56 (Figu?@ 3A) containing a
plurality of the sem conductor substrates 54.
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(Figure 3J). As previously described the conductors 82A
can be part of the same redistribution layer that forms
the RDL contacts 70.

[0125] The inner semiconductor substrates 54B and 54C
(Figure 13A), and the second outer semiconductor
substrate 54D as well, include bonding elements 184
(Figure 13A) on their substrate contacts 58B-58D (Figure
13A). The bonding elements 184 (Figure 13A) can comprise
circular or polygonal donuts having through openings
corresponding in size and shape to the through vias 76B-
D. Alternately, the bonding elements 184 (Figure 13A)
can simply comprise dots or mounds of material on the
substrate contacts 58B-58D. The bonding elements 184 can
be made of a low melting point metal, such as nickel, a
nickel alloy, a solder alloy, gold or a gold alloy.
Alternately, the bonding elements 184 can be made of a
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previously described bonding capillary 12 (Figure 1A)
configured to perform an ultra fine pitch (e.g., < 65um)
wire bonding process. Suitable bottle neck bonding
capillaries are manufactured by SPT (Small Precision
Tools) of Petaluma, CA. One suitable bonding capillary
is designated as a molded slim line bottleneck (SBN)
capillary. Kulicke & Soffa Industries Inc. of Willow
Grove, PA also manufactures suitable bonding capillaries.

[0128] Initially, as shown in Figure 13A, the
semiconductor substrates 54A-54D are aligned and attached
to form the stacked array 180. In the stacked array 180
all of the through vias 76A are aligned along a common
longitudinal axis 216 within a tolerance of plus or minus
5-10 pm. Alignment of the semiconductor substrates 54A-
54D, and forming of the spacers 182 can be accomplished

using equipment and techniques known in the art, such as



formed through a substrate contact 58A-58D (Figure
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58 (Figure 3C) on sem conductor substrate 54 (Figure
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semiconductor substrate 54D, and to wedge the contact
ball 90 into the wvia 76D.

[0132] As also shown in Figure 13D, a stitch bonding
step is performed in which a bonded contact 92 is formed
on the RDL contact 70A on the first outer semiconductor
substrate 54A. In addition, a severing step is performed
substantially as previously described to sever the wire
14 from the bonded contact 92. The completed through
wire interconnect 102SA (Figure 13A) includes a length of
the wire 14 threaded through the aligned vias 76A-76D.
The through wire interconnect 102SA also includes the
contact ball 90 on the back side 64D of the second outer
semiconductor component 54D, and the bonded contact 92 on
the RDL contact 70A on the first outer semiconductor
substrate 54A.



el ements 184 can be forned using a suitable process
such as screen printing, deposition through a nmask,
Wo efobow26¢ pol ymer curing. As will be further PCT/US2006/010044
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[0134] As shown in Figure 13F, the bonding step can be

performed using a laser 220 configured to direct a laser
beam 222 through the spaces 214A, 214B, 214C (Figure 13A)
between the semiconductor substrates 54A-54D. In
addition, the laser beam 222 is focused upon the bonding
elements 184 (Figure 13D), one bonding element 184 at a
time, to provide localized heating for melting and
reflowing the bonding elements 184. The reflowed bonding
elements 184 form bonded connections 186 between the
substrate contacts 58B-58D and the wire 14. 1In the
completed through wire interconnect 102SA (Figure 13E)
the bonded connections 186 electrically and structurally
connect the semiconductor substrates 54A-54D +to one
another. Suitable laser systems for performing the laser
machining step are manufactured by XSIL LTD of Dublin,
Ireland, and by Electro Scientific, Inc., of Portland,
OR.



5-10 mm . Alignnment of the sem conductor substrates

54A- 54D, and form ng of the spacers 182 can be .
waewenpl2sehed usi ng equi pment and techni ques KPOITS1006/010044

the art, such asaligner bonders, mechanical fixtures

and refl ow ovens. In additio¥® the bondi ng capillary

12BN is aligned with the via 76A in the first outer
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cont act (Y itoteVLa_.ng__@é:g:s]1 s al so

modRenoT B s8R, P | DERXi Rl R &S 4A (Figure
13For 1ok nbhei 18 hittlad ampdnded smieotd92tos ommrhart 86M
caithebBDLbeARiREt +60AR I dd & Sty QAT &), S%'Hecpgsqll'i:)cptoorrting

ubstrate S54A. |n addition, a severing step i
su%é&fr&tﬁ'edl%%bst Eugithery @an peeviensly adekidridrsdl t through
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ncludes a eeng‘—t%n e\gfrec( SRy SPIRTadtheRroleperte on
thel isppmp it sy 76ubFBBate 192 to selected contact points
on the stacked array 180.

[0137] Referring to Figures 13F and 13G, an optional
additional side wire feed and bond step can be performed
to form a side wire semiconductor component 86SF which
includes side wire interconnects 188. In this case, a
side feed bonding capillary 12SF, and an associated wire
feed mechanism 17SF, can be used to thread side wires 188
in the space 214B between the inner semiconductor
substrates 54B and 54cC. In addition, the laser 220 can
be used to direct the laser beam 222 through the space
214B to form the bonded connections 186 and bond the side
wires 188 to the bonded connections 186.

[0138] The side wire feed and bond step can be
performed by rotating the stacked array 180 (Figure 13F)
ninety degrees and aligning the side feed bonding
capillary 12SF to the space 214B. Side feeding can be
self guiding by the dimensions of the space 214B, or an



The through wre interconnect 102SA al so includes the
contact ball 90 on the back side 64D of the second
wooeien1@edi conduct or conponent 54D, and t he boPCiEUS2006/010044
contact 92 on the RDL contact 70A on the first outer
semi conductor substrate 54A §9133] Next, as shown in
Figure 13E, a bonding step is performed in which the
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sem_conduct or_substrates 54A-54D. | n"additi on, e
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t'he bonding .
thene fonms 184e f bondkdndedneertientd onses 136ibateeansdhe 1n
addition, a support layer 246 formed of a curable
polymer, such as a UV curable epoxy or parylene, can be
formed in the space 214B to prevent movement and wire
sweep of the side wires 188 (Figure 13G). Conventional
underfill materials can be used to form the support layer
246. One suitable material for forming the support layer
246 is the previously described wire sweep encapsulant
sold by Kulicke & Soffa under the trademark "NOSWEEP"
encapsulant.

[0140] As shown in Figure 15A, the side wire
semiconductor component 86SF can include a side mounted
element 206 such as a capacitor, another semiconductor
substrate, a semiconductor package or a cooling assembly.
In addition, the completed side feed through wire
interconnect 102SF includes the side wire 188 bonded to
the side mounted element 206. As also shown in Figure

15a, a semiconductor component 86N includes the side wire



substrate contacts 58B-58D and the wre 14. In the
conpl eted through wire interconnect 102SA (Figure 13E)
wa b@shoneed connections 186 el ectrically and PCT/US2006/010044
structurally connect the sem conductor substrates
54A-54D to one another. Suit4®le |aser systens for
performng the | aser machining step are manufactured
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can also :anlude a heat sink 252. As also shown in

Figure 15D, the side mounted element 206 can include a
cooling assembly 254 having a cooling fan 256. As
another alternative, the side mounted element 206 can
comprise a substrate housing a CPU to memory buffer-
bridging device (like a NORTHBRIDGE chipset or an INTEL
HUB ARCHITECTURE (IHA) chip set). 1In addition, the side
mounted element 206 could include a socket for mounting a
side mountable CPU package attached to the cooling
assembly 254,

[0141] Referring to Figure 16, an alternate embodiment
looped wire semiconductor component 86LW is illustrated.
The looped wire semiconductor component 86LW includes the
semiconductor substrate 54, the via 76, the insulating
layer 78, the substrate contact 58, +the internal
conductor 90, the integrated circuits 66, and the
passivation layer 68, all of which are constructed
substantially as previously described.



feed mechani sm 17SF, can be used to thread side wires

188 in the space 214B between the inner sem conductor
waastiteses 54B and 54C. In addition, the | asePCRES200&6010044

be used to direct the | aser beam 222 t hrough the space

214B to formthe bonded connéttions 186 and bond the

side wires 188 to the bonded connections 186. [0138]
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\(l:maﬁg{e‘%gg{éa%%% & %Ir% tiog IHEES oh i ¥R 2hESERABES emBodiment
OIFARILAg supsltzate 1m¢5b@ld®’?:6f) eﬁgmb%d@ﬂ@h: ?’gdggfdis
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semiconductor package, a COB semiconductor package, or a
chip scale semiconductor package.

[0144] The semiconductor component 860S (Figure 17)
also includes a conductive trace 228 (Figure 17) having a
wire bondable contact 230 (Figure 17), and a polymer
insulating layer 234 (Figure 17). The semiconductor
component 860S (Figure 17) also includes a through wire
interconnect 10208 (Figure 17) formed in a through via
7608 (Figure 17) in the organic substrate 540S (Figure
17) substantially as previously described for through
wire interconnect 102 (Figure 3E). The through wire
interconnect 10208 (Figure 17) includes a contact ball
9008 (Figure 17) in contact with the organic substrate
5408 (Figure 17), and optionally with a back side contact
232 (Figure 17) on the organic substrate 5408 (Figure
17). The through wire interconnect 1020S also includes a



sweep of the side wires 188 (Figure 13G. Conventi onal
underfill materials can be used to formthe support
WO apen11246. One suitable material for form ng PEEUS2006/010044
support layer 246 is the previously described wire
sweep encapsul ant sold by Kuffcke & Soffa under t he
trademar k "NOSWEEP" encapsul ant. [0140] A s shown in
sFigahe o] #R6Ssi (Bigure 4461 coondetorcCopReNBnBRSK ve
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rotation by e positio
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i dena gi t e 72%05, ec si de
o ?gofgtggj Endeafal iﬁg&to%g@figg% su strg?g% $Eg rjl“.%elthe
5% tﬁ?’%‘?esg%% - Torprildd Swhsherbializuias bpaevioasly
desgrmibiend sttist thteugh pliast iihtedhddrdd®: B0IR{Rlgure 3E).

ipOShegLan 818! DELCRLETRRLy TNAE SN Bl ces
a | fopitggrte REDL tHFSi d&iWume saBi)cohluctiait £OPPWIH the
sulir£08 & 50si NG glerd hedy, sidiy 232 <18 d SBO%IAO\A@6FS
(ﬂf%ure 18) bonded to the conductive trace 244 (Figure
18). The semiconductor component 86FC could be used as a
test interconnect configured as a probe card, or a known
good die carrier. In this case, the wire 14 could be
encapsulated in the via 76FS, but with the contact ball
90FS free to move upon contact with a test pad of a
device under test, substantially as previously described
for the contact ball 90 of Figures 11A and 11B.

[0147] Thus the invention provides a method and a
system for fabricating semiconductor components, and
improved semiconductor components as well. While the
invention has been described with reference to certain
preferred embodiments, as will be apparent to those
skilled in the art, certain changes and modifications can
be made without departing from the scope of the invention
as defined by the following claims.



Fi gure 15D, the side nounted el ement 206 can include a
cool i ng assenbly 254 having a cooling fan 256. A s
wan@bhere@l t er nati ve, the side nounted el enentPRDESIAEI010044

conprise a substrate housing ? CPU to nenory
buf ferbridgi ng device (like 43 NORTHBRI DGE chi pset or

an | NTEL HUB ARCHI TECTURE (I HA) chip set). In
VAHAIT 19 61, AIMED §3de nount ed el enent 206 coul d i ncl ude a
socket for nounting a side nountable CPU package

attaghed tp t l'i as l.y, 254. [0141] Referrin
to Figure 16,nt§$1ﬁ§§t e?%gt efgg%&%naﬁ%lh?gl o%pe%e%i:@nduc or
copperemtuctnprtomponent 86LWis illustrated. The

| 0o i em conduct or conponent 86LW i ncl udes the
semﬁ%%%%?%? Suﬁ&%?&%@%ﬁ‘% Vid TBrSEhEifRsukatsanpnd
sidger a7l aheistbsktehaiagntmesm 58net h@if&e&fit e to the

condﬁycto(ﬁ 90, the integrated circuits 66, an e
Aiden 39

sep%%% er 68, all of which are constructed
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sddd it db)adPraml, (oTel o] the wire 14 into,
| ooped Wi re 204 (Fl%erde Cg%{ggcv%i%rhv%i%et%%&ﬂﬁfeessed
to forma conpressed bunp 226 (Figure 16). The | ooped

Wire 224 n forned, and c ressed into the bunp
226,62'usi Efg*@t H‘le% h@%i%% %Q%HH r YREF SIS dihe Saymingnstep
comfyitits e, thtead op echavi wErs eoh £606HCERE GQQEogsﬁhiﬁéL%e

iqure 16) .can be used to fabricate a stacke
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can .be used t.o nmake bonded connecti ons
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[0143] Referring to Figure 17, an alternate enbodi nent

organi ¢ substrate sem conductor conponent 86CS is

i |1 dst r fhed methwd e cvkatur t brwitengon ethe S668dbactydesct

coﬁ@ﬂgg@niac t%lé%tor %%ﬁlp%@%‘éi%%d%o%fd,an organic materi al,

4. The method of claim 1 wherein the contact
comprises a free air ball, which is either wedged into

the via or free to move relative to the via.

5. The method of claim 1 wherein the substrate
includes at least one circuit in electrical communication

with the through wire interconnect.

6. The method of claim 1 wherein the contact is
configured to electrically engage a semiconductor

substrate having at least one integrated circuit.



such as a circuit board material, a glass filled
pol ymer or a plastic. In this enbodi nent, the
w@egsaoneuct or conponent 860S can be in the for@m/U82086/010044
printed circuit board, a flex circuit, a TAB tape, a
| eadf rame, a BOC seni conduct &4 package, a COB ‘
sem ¢onduct or package, or a chip scale sem conduct or
package. [C@4metode®Eorileinr tonponthers6@smprising
stECRUhE B)sabefd nalvuess 8. cpductive trace 228, .
(Fi gurg 17) A rgadw el h O Ehe b Buiedihs (RPghrE 2
s%???daﬁﬂﬁ%a%%l9%@$ednbglbh¢nghray@h w2Bde (Ehgereoddect.
The sem conduct or conponent 860CS (Figure 17) also
i ncludes a through wire interconnect 1020S (Figure 17)
fornkd i n‘%let hmmiqud!i miﬁ@_iﬂigyxe ﬂbﬂﬁth@;t PfompriSing
u at i gure substantially as.
SEEEThE R, SREEMAL SRR ofigh W oSRREEFEsMLREviDE 2
sqEoydr eh¥BughThei t&r augle r\éomddY €p68888CHoLl0B +hrough
W{;gg%%e 11; |nqéudes a contact ball 90CS (Figure 1?)
P CORSRIOMRFE t he organic substrate 5405 (Figure
17), and optionally with a back side contact 232
(Figure 17) on the organic substrate 540S (Figure 17).
The % hr ol witeéhiogt e Eorflexim 1020 etebni iieudeabstrate
c #+1 bgn (Fi ed.to the conductive
?@%cé§%289(%ﬁé%?géfnégﬁéﬁég% Egpgr%q%;QEP¥?gﬁP€Si§Flng
Ofarf af¢Bi¢RRGUSHbDH remlafitax ,Cia metamibn) CANPUTYAEr tape
orCYMRRIent 86FC is illustrated. The sem conduct or
conponent 86FC i ncludes a substrate 54FC having a flex
circuit 236 attached thereto. The substrate 54FC can
conq&}se a?geranig 3 plastic,.a netal, or a o
semiconduct 8F mAEEPPY [ OFheCtiR ol r dinthes igempdéeing
fabimiegt rac tayarisa238,caPater nggd ogﬂgfléy%ng side in
polymer material, (e.g., polyimde tape), and a
e Ceily € OMDE CRAA- O Wit FE@ Isetnbsett .t he diel ectric
| ayers 238, 240. In addition, an adhesive |ayer 242
attaches the flex circuit 236 to the substrate 54FC

[0146]. Theasenderpduckgr cogBerent i 885C A Flawi® dluctor

component comprising:
providing a via in a substrate having a first side,

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

threading a wire through the via;

forming a contact on the wire from the second side
which is larger than the via;

forming a bonded contact between the wire and the
substrate contact; and

severing the wire from the bonded contact.

12. The method of claim 11 wherein the contact
comprises a ball and further comprising moving the ball

into the via.



al so includes a through wire interconnect 102FS
(Figure 18) forned in a through via 76FS (Figure 18)

w0 pooshe2embst rat e 54FS (Figure 18) substanti al PGT/ES2006/010044
previously described for through wire interconnect 102
(Figure 3E). The through wir45interconnect 102FS
(Figgge 1%} i ncl udes a contact ball 90FS (Figure 18)
in cont actThf tAetReds stGrimsits wWikinpie tBe, samdtrate

cGhpt£He H0Rd s46FES ol é)lg__ngl_e the conductive
tr%ce 244 (EI guré)&?élg%o%hﬂem con%ufc Gt doffondiearated
CREEELEodind DEeCEBECA &qmmnn1¢mtﬁcmnmﬁﬂﬂ1obmélgub%&rate
c@St&cProbe card, or a known good die carrier. In this
case, the wire 14 could be encapsulated in the via
76FS, but with the cont act ball 90FS free to nove upon

contag % q,d € % of. a deyi ce_under test

substantla y as%% uSiP st BheTEIm t Blae cbhrgading
step) Shef fhirgures Hhé a@entBct] 0dddh, Thuse t B®rming the
b(#rp% t| on grow des a nethod and a sysfemfor

i1 RO hECE efiFEBndBRCort- RO riRTRINIRY ikeli AbeoPed formed

ussiang conduds SRR S as el 1 ile the invention
has been descri bed V\nth&% ef e"ﬂr%ncaeri%/% certain preferred

enbodi nents, as will be apparent to those skilled in

the at, 6egkt nges f tiaQns can made
wi t hout deggrﬁkﬂgﬁ??oﬁ?tﬁéﬂgggngi ?%%ﬁg PnJgh |gﬁr§§glng
SRR i nddhoy fidraning| olmheg odmdes. WATLhStCLALMED bSd lthe

ho ti.n em conduct or_ conponent
sec%ér‘trp?r? |ng égr owg ég f?%ﬂ%etcfatuesﬂég/l My £¥5$%t Repding
caa)ldé(a;:r}d Ak, th@dfﬁrmnﬁge)thén@diﬁ:afdtprgﬂét? Iérﬁér§b9ﬁed

the second. si and formng a through wire
uSl Fefc ST 4@%@ Yconpr|3|ng awrein the

V|a havi ng a contact on the second side and a bonded
conﬁ ct on the first side. 2 . The nethod of claiml
wherdi-n t heg'$ _oF“rﬁqﬁ?%té’pf cBApimseslt Miwedhey tdmmpiieing
folrdfioupnat e vd apuby "™HAY 4H€ bonded contact or on the

contact.

17. A method for fabricating a semiconductor
component comprising:

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

forming a via through the substrate contact and the
semiconductor substrate to the back side;

threading a wire through the via;

forming a contact ball on the wire on the backside;

forming a bonded contact on the circuit side between
the wire and the contact; and

severing the wire from the bonded contact.



contact on the wire fromthe second side, formng the

bonded contact on the wire fromthe first side, and
wao b@a/1sieeeri ng the wire fromthe bonded cont aceCT/BS2006/010044

The nethod of claim 1 wherein the bonded contact

conprises a thernmo conpressi 66 bond. 4 . The nethod of

claim1l wherein the contact conprises a free air ball

which is either wedged into the via or free to nove

rel atgve t emWl T h of.. claim 1l wherein,

the.ggfnst rgtﬂeé"i i gg ot r%%‘g?&oﬁ@ CEFEHHET noOHPrTsing
Cengtguread thenuantactohahit hotimevehrelghivkr €o the via.

interconnect. 6 . The nethod of claim1 wherein the

contact is configured to electrically engage a

sem tBnductihre smbshodt eofawi hgimt 12agram ¢ nb@g{pgtiegjing
fg%&guit.g . l%g gethod of glain11 further conprising

2T ACRENG a SO NRULBL AR atbeorPPRded Ut B @t h&% ngna the
ceetact bapnlact bonded to the through wire

interconnect. 8 . The nethod of claim1 further

conprising stacking a second substrate on the

subsgpate kaw n cond thr hwre. i rco ct . .

bonded to th\é:J t%?gﬁgﬁ ngge cflnét)%?c&\#ne?%#%] * ng%prlsmg
foerhBg &f erafinrtowharei hhehe istbisit asedeon i edecarical

[ e fr t [ Qup, cansi sting of a .
S e T
cenpechl onlGheThei nethodsdbiecliai e ledtribel eOHRIINSICAE ion
i m nal contact on the first side in

i [
We‘?[{ec??e?c%?ﬁ%%ml cation with the contact. 11. A

nmet hod for fabricating a sem conductor conponent
a via_.in a substrate having a

conpyj sing; . providin }
fi rsz[isi de',Thg s‘&%’&hagsi%, iy ddbsfuatbegoncamprasing
foheingrah dridaipddraadi g i hg %i.a,; ,

fornj%g a conté%; on thegmﬁﬁgﬁéaré%é%%@%%o%&géggglatlng
the wire in the via.

22. The method of claim 17 wherein the substrate
contact comprises a device bond pad and the contact

comprises a redistribution contact.

23. The method of claim 17 wherein the forming the
via step, the threading the wire step, the forming the
contact ball step, the forming the bonded contact step
and the severing step are performed using a single

bonding capillary.

24. The method of claim 17 wherein the forming the
via step, the threading the wire step, the forming the
contact ball step, the forming the bonded contact step
and the severing step are performed using a first bonding

capillary and a second bonding capillary.



which is larger than the via; form ng a bonded contact
between the wire and the substrate contact; and
waewening t he wire fromthe bonded contact. 12PCTH82006/010044

nmet hod of claim 11 wherein t contact conprises a
bal | and further conprising ving the ball into the

via.13. Thg oeth f claimll wherein the substrate
conpélgéeshgh%e%egglﬁgiuc? rc?ﬁ’b@t rdt ehRehy &he I?roéfldlng
that egmatashdac okt subsieaid i 68k C%‘Bg&g% d Op WL ;

Lhe substrate contact. 14. The_ngtho ()f%%alﬁf¥¥ thg &
ST AP RE Y hr e ¥R IR st SRR EREDAGYRI n@ t heloomiatty of

sehepontihetber shipgtihgefonded contact step, and the
severing step are perfornmed using at |east one bonding

capillary. 15. The nethod of cIaLn111 mhersintthfep
t hr eagli n , for pkn ed contact s .
POLS D b0 AL DO COUSE SR e

and the severing step are perfor _
abbaGRAG Tad | Isrgondndsehnécbadhidigo  hes €pBLaGHk St @ | She

| d.bondi ng. capillary. 16. The
R U M e PR oI SFhg rorided zommastion
bgtwpenn a hecbomidcoatbaet of &hd hgee%*dacéem%tZonéuctor

h for_fapricati ng a sem conductor conpone _
S%ﬁ%&#ﬁ%ﬁrﬁﬁépg%%i%?%ﬁg%ts%%4%onductor substrate having
a circuit side, a back side, an integrated circuit, a

substrate contact in eIectricaL connunication wﬁth_the
i nt eégi at ed %ci PEHNCA afPra Eemmictatbhnghea cisemi tosddetor

conbNAH Id &by LOMMRINI cation with the substrate

contact; formng a via through the substrate contact
and RV goadddiert sulisitaaiee t havheghacke sigle; side, a

R R that d NORRRILE LTI R e o
the second side;

providing a through wire interconnect on the first
substrate comprising a wire in the via, a contact on the
wire wedged in the via proximate to the second side, and
a bonded contact on the first side; and

bonding a second substrate +to the first
semiconductor substrate by forming a bonded connection
between the bonded contact and a second contact on the

second substrate.

28. The method of claim 27 wherein the second
contact comprises a second bonded contact on a second

through wire interconnect bonded to the contact ball.

29. The method of claim 27 wherein the first
substrate and the second substrate comprise semiconductor

dice.



form ng a bonded contact on the circuit side between
the wire and the contact; and severing the wire from
wao b@ohoneed contact.18. The nethod of cl ai m 17p€¢TIU$1966/010044

conprising configuring the cagéact ball to nove
relative to the via. 19. The thod of claim 17

further comprising.formng a stud bunp on the bonded
contggf orq%ﬁatﬁlqggﬁ{a & bGFRIM02 7 THEN G hBd Blte first

subatnmaté &ndt hae @@E@hﬁSisfw)sftQ*afHéﬁg:cﬁlﬁqwC%é}ﬁ-&gh&&@tor
Wc;:)r cuit side in electrical comrunication wt tJhe
Bonrbidy contact, and a term nal contact on the circuit
side in electrical comunication with the conductor.
21. The nethod of claim 17 further conprising form ng
an ehtapsulf8gt Bmethedstoparctliadin y2@ncepsueahi nghé hdonded

c¥hh8ctNohNe oWind-1 e f..claiml1l7 wherein
the_gubgtraféq;iﬁgﬁnggoﬁgg%ggg %%ﬁﬁﬁ%égb%ﬂﬁmpﬁgeaﬁﬁoup
cenelgsangctofonprldes ajorutsyrilethanieant a6bnnd3tions,

dNge %995 ; im17 wherein.the formng the via
WSt ep(flm(% e t(géléc%lslhgg?%ec%(ﬁléc%%‘é%,p‘ﬂﬁé‘“?%r?l‘?%@e?’hbons-
contact ball step, the form ng the bonded contact step

and e seyering step are perforned using a single
bon |§n'g ca%ﬁ?l é‘? t.h%&. OfheChdilod2 6f Wherein7 threr bomded

cdieador dnied udess vha sSHARD, bhf IHHH%EQ Ghe i P
bthﬁ Sorning t he contact ballﬁstep, t‘gg%orgfhdﬁfﬁ@ég the
FUVMAAODt ep and the severing step are
performed using a first bonding capillary and a second

bondi ng capillary.25. The nmethod of claim 17 wherein
t he 3t ovi dPngietsdosenifoandfebari catbist g at® @i conductor

Ry s Mihduct or substrates . 26, The met hod
of @rEvading uat fierstonbsirgteat hashhgd 2 £8Mdside, a
sé%ﬂﬂ&“g%%@fog %%%?%%ﬁé%éfhér¥}om the first side to the
second side and a terminal contact on the first side;
providing a through wire interconnect on the first
substrate comprising a wire in the via, a contact on the
wire in the via proximate to the second side, and a
bonded contact on the first side in electrical
communication with the terminal contact; and
testing a second substrate by applying test signals
through the terminal contact, and through the through
wire interconnect to a test contact on the second
substrate in temporary electrical communication with the

contact.

34. The method of claim 33 wherein the contact
comprises a contact ball configured to move relative to
the via and to form a non bonded electrical connection
with the test contact.



sem conductor substrate by form ng a bonded connecti on
bet ween a second contact on the second sem conduct or
waastit@se and the contact ball. 27. A nmet hod POF/US2006/010044
fabricating a sem conductor conmponent conpri Sing:
providing a first substrate fving a first side, a
via extending fromthe first side

Seco g sid and ah ) f

to t% 'secgnﬁ HYElOGr RF dCAG & t BRougteyRir the bonded

comtaceonnest yohdde £brd subst ratig & %@t‘ctiat'%xee% m%ge the
Vi

jn the via, a contact on the wire wedged in
Eirdki nBiRStERERe second side, and a bonded contact on
the first side; and bonding a second substrate to the

first sem conductor substrate by formi ng a bonded
conn&et i onThet veephodie dibndéd imons actwissntk fnsaqmd second

0 . second substrate. 28, The nethod of
° ci al m t2e/ %@%‘sﬁe’? He SS%‘EJO%%H%E)?] ¥ct94®mpri ses a second
bonded contact on a second through wire interconnect

bon to the contact ball. 29. The nmethod of claim 27
V\he?o‘?ljh thtg?i F%%t%?ésﬂfatgléﬁal the seriRIlBulde asecond

SUbEYE e CoMPrRElIE Werth Sh@R+FN& A|dhod of claim 27

wherein the first substrate and the second substrate
conprise sem conductor wafers. 31. The nethod of claim

27 werein the pendedgconngcti ises an_el enent
sel ected fromthe group consi s?:arl});ro%?gggl?l r ]aoi rﬁ%a?ked
sepaeiusHio siemmements ,comgmied ropnnect i ons, and

CONGYICE 3\ |y g8y, ctians. .32, .The rretéagLo.d of .,
clai'm 27%@?& n tahcg{ob%(r)kﬁdsteu(?scr%ﬁﬁtfcst havdmf s tongd yias;
bunprhee@digy ed wice ahmedigtheHeondedieennadd;on. 33. A
met .Qr_fabricating a,sem conductor, conponent
Co#;ﬁ%ﬁ#%% at%oné%é gontact on the wirerggoximate to a
first outer substrate of the stack:;
forming a contact on the wire proximate to a second
outer substrate of the stack; and
forming bonded connections between the substrates

and the wire in the wvias.

39. The method of claim 38 further comprising
shifting selected substrates of the stack during the
forming the bonded connections step to pinch the wire

against a bonding material on the selected substrates.

40. The method of claim 38 further comprising
providing spacers configured to space the substrates in
the stack.

41, The method of claim 38 further comprising

bonding a second wire between the substrates to the wire.



providing a first substrate having a first side, a
second side, a via extending fromthe first side to
wo b@eaeend side and a term nal contact on t heP€T/S1006/010044
side; providing a through wire interconnect on the
first substrate conprising asgMmre in the via, a
contact on the wire in the via proximate to the second
si de42 andTaebarddtbdc et artaim $Pewhersinsitde iforming the
belgc%rlca comuni cation with the term nal conﬁ ct;
AL eSPPRG CH LS8 oIt RUSTIRE 595 AppPGFhEIt Bstlaser beam
bétgdeh Sthdr ougbttheeg er m nal contact, and through the
through wire interconnect to a test contact on the

second substrate in tenporary el ectrical conmunication

Wi thgghe a9t ardthd ofhe18BWNO% C’Jrhé:}:é‘ilm %ﬁe""%‘?fkféﬂ:ates

the contact conprises a contact ball configured
COBPE LpEIsat iSpMi@oRABCEPE aRubsdfakes a m@‘ﬂlbgndeubstrate

cRERELACaln RIS Mol 1S L oRATLEC 38 eThS e

compaleds tboathéewicercuit attached to the first
substrate. 36. The nethod of claim 33 wherein the
second substrate conprises a sem conductor die. 37.

The 4%t hodTak chethod3 oheraiaint hggseagwdde sHbstiat ®onded
coggrlses a sem conductor wafer. 38. A nethod for
CPRBAPEat FAPPEISEEC kR WRF RO RRARFCEBAAInAPRd and the

cOREREL SEOEHrPESYT i PHed@ §1ACKa P, Substrates having
aligned vias; threading a wire t hrough the aligned

Vi as; forn1ng a bonded contact on the wire proxinate

to a4§'rs%H@“ﬁgtﬁﬁwséfakgaQEt§§3ﬁﬂé§§1%f85€hn%d%strate

contact on'the wire proximafe to a Sécond out
ingbsdeat atoleaht oneckirendtf dnmelgcharided commmeoticatsion

W{%ﬁw@ﬁg &f@esubstrates and the wire in the vias

46. A method for fabricating a stacked
semiconductor component comprising:

providing a stack of semiconductor substrates having
aligned vias;

threading a wire through the aligned vias; and

forming a through wire interconnect comprising a
wire in the aligned vias, a bonded contact on the wire on
a first outer component of the stack, and a contact on

the wire on a second outer substrate of the stack.

47. The method of claim 46 wherein the stack
includes at least one inner substrate and further

comprising bonding the inner substrate to the wire.

48. The method of claim 46 wherein the substrates
comprise integrated circuits in electrical communication

with the wire.



39. The nmethod of claim38 further conprising shifting
sel ected substrates of the stack during the formng

wao b@ohoneed connections step to pinch the w r ePEEBIU86/010044
a bonding material on the selected substrates. 40. The

met hod of claim 38 further c&hprising provi di ng
spacers configured to space the substrates in the
stack. 41. The nethod of claim 38 further conprising

bonding a 9asondtnbae JFret e, t ates, to the
wire.42. The nethod of clalﬁP%8H§h§ﬁg$%£¥% %PS 8ﬁﬂyldln9
StRR beGéFQﬁﬁnuRﬁQBhélQGepS@@qﬁnsesnmrfﬁé|nguhstrates

cbdBSeHukIM Ret weght hg su ates. 43 The nethod o
C|&IE]38 wherein the g&bs? es RB&pr PRES® "Btlel the

SuRFHEVFRIRICt or substrates haV|ng substrate contacts and
further conprising bonding the substrate contacts to

the wire. 44. The nmethod of claim 38 wherein the
bondﬁh conThet methotseasf acliREMID 460NPHBEHEYN ggﬂ?ﬁggqng
45

inga%t cogPrlses a free air ball. . The ne
¢ NI R ERBRt ABL énmcq Lﬁ}éesiarat@agf the

Stfm:sk diy cliited g} eCtTdged HeQIH % %e wire.
46. A nethod for fabricating a stac ed sem conduct or

conmponent conprising: providing a stack of

senmsgondugher rdihsdd abes ¢ ?h%hpg4@|% aed V'ﬂ%ﬁa EBFRpAgnY

threading a wire through e allgne
s??&rﬁQﬁgghﬁnﬁ@ﬁm#ﬂgcﬁmmmcareopprfsrmgdaumﬂﬁg|@ bBAding
capillgReq .vias, a bonded contact on the wire on a first

outer conponent of the stack, and a contact on the

MAre on a second outer substrate of the stack. 47. The

Rod of he stack includes at | east
one |nner s sg}ﬁgewgng%;u?ﬁﬁém cObpriwT e Bormiimr i diéng
atitaedrirsgibat redei¢oniietbh! @omponent to a side of the

stack in electrical communication with the wire.

53. A method for fabricating a stacked semiconductor
component comprising:

providing a stack of semiconductor substrates
comprising integrated circuits, substrate contacts in
electrical communication with the integrated circuits and
aligned through vias;

the stack including a first outer substrate having a
first side and a contact on the first side in electrical
communication with a first substrate contact, an inner
substrate having a second substrate contact, and a second
outer substrate having a second side and a +third
substrate contact on the second side;

threading a wire through the aligned vias;

forming a contact on the wire on the second side;

forming a bonded contact between the wire and the

contact; and



48. The nethod of claim46 wherein the substrates

conprise integrated circuits in electrica
w@omnni2e@t i on with the wire.49. The net hod of PCt/abro06i610044
wherein the providing step iggludes provi di ng spacers
on the substrates configured“to format |east one
he subs 0. The nmethod of claim

spac t.ween rates. .
46 f%??%g%ngo Fi ¥ihg %Bﬂﬂiﬁﬁea SBE8AdCANERCEet ween an
i nner substrate of the stack by directing a | aser beam

throggh the space, 51. The nmethod of claim46 wherein
the PhreadrR§ sPEFPRAd Phe SRR NG St prate mecboprEd ing
fosmAgga Hordifg CBBI ry, me cl.ai m 46
furt har conprisinSBQFFS%h?%§3§°g2§3c6%§§§?§% Sﬁﬁﬁoﬁ&ﬁPnd
SyBSEratecCcontagk ardckhernwirectrical conmuni cation
wth the wire. 53. A nethod for fabricating a stacked
sem conduct or conponent conpri sing: providing a stack
of sePri con@bet oneshbsit raf eslenipr 59 NGuirkihegr akefprising

eyt rat ntacts in electrica
fggﬁr}%ﬁ i iaat Egﬁ%ﬁfhs?ﬁgeﬂnt%ﬁ?ﬁ?g 1oy REE¥e8Rd e gidd rd
subbsoryte wastadtheansd acke ivttaidi ng a first outer

substrate having a first side and a contact on the
first side in electrical communication with a first

subsigate That agéthol idWer1SuRst 5at efayhag a ]
substrate contact, and a second outer subs%?ét%gﬁggggdng

TIMRG f $14R %hie abehveansadiecant evhsacates boaded to

tiseGpivk side; threading a wire through the aligned
vias; formng a contact on the wire on the second
side; form ng a bonded contact between the wire and

t he ppnt agt,, $§Q§§ ripg the w from the bonded ,

contact . g&? e ﬁ%?h%g gﬁa@ﬂbi%$5§%FEFFﬁbft%%nﬁPF§?ﬁéng
step ni frflea Forstingonthd commesttonsHep peathd heoseGaf the
bonded contact step gnd the severing step are performed

using a bonding capillary.

58. The method of claim 53 wherein the threading
step, the forming the contact step, the forming the
bonded contact step and the severing step are performed

using a plurality of bonding capillaries.

59. The method of claim 53 further comprising
forming at least one terminal contact on the first side

in electrical communication with the contact.

60. The method of claim 53 wherein the bonded

contact comprises a thermo compression bond.

61. The method of claim 53 wherein the contact
comprises a free air ball formed by electronic or gas
flame off.



substrate contact and the wire. 55. The net hod of
claim53 further conprising formng a second bonded
w@omweaoRbOn bet ween the third substrate cont acPCHOSR0D6IE10044

wire. 56. The nethod of claig153 further conprising
formng a side wire between %jacent substrates bonded
to the wire. 57. The nethod of claim53 wherein the
threadi ng step, the formng the contact step, the
forngng thehbondeths@nbECicBLER A %H@ré‘i\ﬁeriﬁ_}ﬁg TR act
are perforned using a bonding capillary. 58. e

CHERT ﬁe%fac¥%?h§%§gQ%%%%Pnc@%€a¢ feadi ng step, the
form ng the contact step, the form ng the bonded
contact step and the severing step are perforned using
a pl &3 al i (Bheofmephedngfcapidimr F3s wske fihethet katbsafrate

c&hedh &t 93 bl v i Si orni,ng at.least one )
terninalc%o%%gg% on tﬁ%§f$§§§ gglgiﬁP%HE ?rpg&gned vias
et teougn vie sulhet cotd asdnt&d:s The nmet hod of

cl ai m 53 wherein the bonded contact conprises a therno

conpression bond. 61. The nethod of claimb53 wherein

t he ©bnt detsamigBidestdr fe@fpeidndabdmio B by
el ectronic _or %ag flame of f. 62. The nmethod of claimb53
wher®i A REF RNt A8V IRENpr ifdesta SidR st acPod side, and

a owhd ackte8dinghe 1oat haek of 1 ebai B3 hers ide;
Igfbstrate contacts conprisé dev%%e b§%§1%g%s£§§8nghglde’
ahft i gned vias extend through the substrate contacts.

64. A sed§EHHUCE9L-CO i sing: substrate
havi ng a firgp sige? aqgg%%ﬁ%oéﬁgEF aff a W% Substrate
coBpEking &r vdrehdf i the vide teo ¢hetsecons Silde;wand on

t éggg1 ' i rconnect .on the substrate
:r%on%;l Si ngg\%&% rglt“lgngt %Sn\%lleg, CRTEAT QR Pt HELGR r @nolhe
irst side.

65. The semiconductor component of claim 64 wherein
the substrate comprises at least one circuit in
electrical communication with the through wire

interconnect.

66. The semiconductor component of claim 64 wherein

the bonded contact includes a stud bump.

67. The semiconductor component of claim 64 wherein
the bonded contact comprises a compressed portion of the

wire.

68. The semiconductor component of claim 64 further
comprising a second substrate on the semiconductor
substrate having a second through wire interconnect

bonded to the through wire interconnect.



the second side, and a bonded contact on the wire on

the first side. 65. The sem conductor conponent of
W@b@si@ds wherei n the substrate conprises at |PEFUSHINE010044

circuit in electrical comunication with the through

wire interconnect. 66. The s&hi conduct or conmponent of

cIaig§64 ﬂherein t he bonded contact includes a stud
bunp®? 67 T7%h & STEFCGNEFATorC WRRRAINt OBf CeRAMM6E4 wherein

thbeeehkache dRBIetE £ONE AT G QTRILAS h CPOPLESERALact in

ortion of the wire. 68. The sem conductor” conponent
e HECEFarmleLOMPUREFatdapr il bly @tseteadtsubsd r aneegrated

cif@h§€”iﬁoﬁﬂécéﬁﬁs€%%§ rate having a second through

Wi re iInterconnect ed to the through wire

i nt erconnect. 69. The sem conductor conponent of claim

64 rei h 0] t conprises a redistriQution

Iay2g§bon?%%tS?ﬁlgﬁgé??§85lcegﬁﬂﬂﬁpgaPFoﬁLﬁ¥ﬂwgﬁ further
compsising i at egeahedali reohtatl t68 stlst ratest 7Q4 i dde in
efgrri canduct or con“{?onent of claim64 further conprising

RUEFHTAr cGARRYRAHLR | r ¥t deth® el BBEPUGh wire
irconrasnedt on with the through wire interconnect. 71

The sem conduct or conponent of claim 64 further

conprising a substrate contact on the first side in

el eciy] cabnh& opEHNESRG] ' rguoR e
i nterconnect. 72. A §g%?%%%%§%%§§e%gn%gng%ﬁlm 64 further
CQIRpHtF 5NEQ: 2 a ssddtamitRiccontadst pat ethavifiyrat f igisde in

i S i de, .a via_i.n.substrate extending |,
? fr%%r?'%?i rggﬂgﬁldéiggtt 0 seldid si ’ab? a -‘—CIEJHP&@SI onvire
intgerdanmsictsi de; a wire in the via;

72. A semiconductor component comprising:

a semiconductor substrate having a first side and a
second side;

a via in substrate extending from the first side to
the second side;

a contact on the first side;

a wire in the via;

a contact ball on the wire wedged in the via located
on the second side; and

a bonded contact on the first side between the wire

and the contact.

73. The semiconductor component of claim 72 further

comprising a security bond on the bonded contact.

74. The semiconductor component of claim 72 further

comprising a stud bump on the bonded contact.



a contact ball on the wire wedged in the via | ocated
on the second side; and a bonded contact on the first
wG@@e/1beseveen the wire and the contact. 73. ThBCT/US2006/010044
sem conduct or conponent of claim 72 further conprising
a security bond on the bonde85contact. 74. The
sem conduct or conponent of claim 72 further conprising
a stiﬁ'buWBeoﬁemﬁgoﬁéﬁﬁéerc6@@@@@Eﬂi ofthelaim 72 further
cSRApkreanduct ar t lLai,m f heg. coppri sing .
a tmerr.rri na gon?gg]tagg%qt hgg?iefastt snzg\e }L‘Ifrllgel’LeHFEEa"T’l e in
e LRFREHE @ At FORMWR L hat hen behtle dt benbanded 76onThet .
sem conduct or conponent of claim 72 further conprising
an insulating layer in the via configured to insulate

the W re Thensehnécerdiiconducbaponehst bFt @1akn 7PNSEurther
claim72 further conprising

] ct.or .conponent o
c a% e%%glgéu%glnth Eﬁ-eu%ﬁ a-Bhehpdd dhehgvidecppfagured to
insskate oritkiolDre CONPANERNS SOOI SENG0R SEHELCLQAUCT or
substrate having a circuit side, a back side, an
integrated circuit, a substrate contact in electrica

ConﬂuﬂjCath@”séﬁl@oh@ﬁc%@%egﬁﬂbs eﬁkrBE;FlaQQQ7§ further

contact on the circuit side inelectric
C At

R4t P&n SHERPEREaABLbSY atlee cynbacncapshlatghy the
wiMd € i nterconnect on the sem conductor substrate
conprising a via through the contact and the substrate
contact to the second side, a wire in the via, a

cont-act I X ire in the via proxinmate to the

secoﬁ% s?geslﬁenglnr&aé Aﬁbc\g@hod:ec?o&%%}t &&%R@%Jrr}%& si de

bet weesemheoniinetand siibe trerte Chav an g e aNidial ccont ﬁf& a
the first sigggin el ectrical conmmunication wt tﬁé

b%}ngsejad%bn?%cﬁp TotfRe Sditdditduct ctukekpRbeneontact in
ehédﬁﬂﬁdﬁifdﬂﬂﬂﬁﬂid&%&&ﬂSWthatﬁéugnggg?aeggtgﬁrgﬁggedand
contact. 80. The seni conductor conponéent of clarn 78
t on the circuit side in electrical communication
with the substrate contact;

a through wire interconnect on +the semiconductor
;ubstrate comprising a via through the contact and the
substrate contact to the second side, a wire in the via,
a contact ball on the wire in the via proximate to the
second side, and a bonded contact on the first side
between the wire and the contact;

& terminal contact on the first side in electrical

communication with the bonded contact.

79. The semiconductor component of claim 78 further

comprising a stud bump on the bonded contact.

80. The semiconductor component of claim 78 further
comprising an encapsulant encapsulating the wire in the

via.



conprising an encapsul ant encapsulating the wire in

the via.81. The sem conduct or conponent of claim 78
w0 eobheneéconpri sing a second sem conduct or SUbBCT/HSB0@N0044

t he sem conductor substrate having a second through

wire interconnect bonded to #he contact ball. 82. The

seniggndu&éor conponent of claim 78 further conprising

a setbhd SBfii E6RAEEREICEQKs crapengRt: 19 sdmiigoritucturther
c6ibstdiey havi C i.re_interconnect

Wi t?h a éggcond E%rﬁgl@cg"ﬁ;%%&ggg 5 I{ostu%es FGht&con  the
SpRfrongyctpye subistamhet baviogpoaerdeodnd! ahroiBgh wire
: SLPE 4 S p al i f through wire
lliflﬁ%%:%]%g%%ect ségﬂggae%liﬁ#%l ({:%/Jg%gtt%?{‘rfhal contacts in

an area array in electrical communication with the

throygh wiy e intercognegts . 84. A sem conduct or
conponent - conpr st REGUGTPF r SPMRBREREaPE Kawify 78 fhurdther

cengeisdngecandsecdad aseaifcia@dtbhe Ehbst e ANdipe
a via extending fromthe first side to the second

Seslpﬂ%?ngu?%f)&gguWFé'altﬁ eh@BhRgcta osadend i tdirough wire

istdsd s €c € OWRIERS| hd pl e oy ct ball
on the wire vvedgeg]%n@ct:m&v?gﬂg%gxic\#ﬁ%gcﬁock?%é%%cgﬂdthe
CUREt Bt lr bonded contact on the first side between
the wire and the contact; and a second substrate
stacked on the first substrate having a bonded
conrfelt | dfhen semidendorided canpenént86f EhAim 78 further
14 cito ent__of .cl aim 84, wherein the first
°S bg%ggg% %n%l§%gggggo & §ﬁﬁ§¥%§iémggﬁp+p§%rconnects and
a sphiicehduyt oof diteemiffal ThonsawiteONHNCLY §PARONGMAPf 51
elcé%‘i;?i Aé wherein the first substrate and the seconda
SUDST FSEE cofBPTUR LeAdOfducYdt PnafBhs. ghrgngh wire

ingericomnddeisQr conponent of claim 84 wherein the second
substrate conprises a second through wire

84. A semiconductor component comprising:

a first substrate having a first side, a second
side, a contact on the first side, and a via extending
from the first side to the second side;

a through wire interconnect on the first substrate
comprising a wire in the via, a contact ball on the wire
wedged in the via proximate to the second side, and a
bonded contact on the first side between the wire and the
contact; and

a second substrate stacked on the first substrate

having a bonded connection with the bonded contact.

85. The semiconductor component of claim 84 wherein
the first substrate and the second substrate comprise

semiconductor dice.



I nterconnect bonded to the contact ball. 88. The

sem conduct or conponent of claim 84 wherein the bonded
W@ emwbaoR6é ncl udes a stud bunp configured to foPET/ES2006/010044

security bond. 89. The senicgnductor conponent of

cl ai m 84 wherein the bonded €bnnection conprises an

I t sglected.fromthe group consisting of solder .
jeofggg ﬁ%%ﬁaﬁ?@é?oeg]ﬂﬁgeﬂ GREPoRENde @ fc erigdat i%ngtherein

tﬂédﬂﬂﬁgﬁwéhbgtﬂﬁﬁﬂﬁﬁn&o%ﬁ@#é@@éndg%uq}%ra¥e comprise
sem conduct or conponent conprising: a substrate havrng
semi¢eructefe WafQe%ond side, a contact on the first
side, a via extending fromthe first side to the
second side and a termi nal contact on the first side;
and &7t hr Baghsenieonduetoonnemponenthe ff itc):n.laltims lmlSﬁd‘rﬁreein
| S ihe i.n the via, a contact on the
tﬁf?%@ﬁ?gedQP#%ﬁ%§%%apspgﬁﬁﬁﬁ% fo IFRCRGcHiF e, wire
infrrircouenie hauiddicto othé heodtast sade, bet ween the
wire and the contact in electrical conmunication wth
the termnal contact; the contact ball configured to
chrB&LrKTh@OQQﬁﬂc@h@ﬁéfbﬁaboﬁ?ﬁﬂ@ﬁ%'8@ WhbAnd gueSherein
ad, on a sem conductor substrate.91. The sem conduct or

tROnPoRERE dfortastn dealndeter acaiiprd sbngpa awnf sguved to

fovn thessagond, deggin el ectrical communication with
t he contactn%%II configured to formthe non bonded
el ectrical connection with the test contact. Sh)2. The
semgpnd r ] i.m 90 wherein,t )
seni %’nd3%%%rség'ggggﬁét%%n%%iﬁggge%tsg ' Sgﬁ(’jﬁ‘cgér .Wa‘feé.eln

thgs. bamded ecduoadutonr comprdserst af elamenO0suhecebl from

tﬁ@e (ff,‘(gqlgonggctor substrate coppri ses a sem conduct or
waf et

nsisting o solder Joints, mechanical
connections, welded connections, and conductive polymer

connections.

90. A semiconductor component comprising:

a substrate having a first side, a second side, a
contact on the first side, a via extending from the first
side to the second side and a terminal contact on the
first side; and

a through wire interconnect on the first substrate
comprising a wire in the via, a contact ball on the wire
wedged in the via proximate to the second side, and a
bonded contact on the first side between the wire and the
contact in electrical communication with the terminal
contact;

the contact ball configured to form a non bonded
electrical connection with a test pad on a semiconductor

substrate.



94. A sem conductor conponent conprising: a stack of

substrates having aligned vias; a wre through the
w@bdoghetes/i as; a bonded contact on the w re prPXI/Ds1086/010044

to a first outer substrate oé the stack; and a contact

on the wire proximate to a s fond outer substrate of

t he iiackTth. The ssnigonductor conponent. of claim 94

further conpr PSIMGORPUFERS T CORBORSRte @t Gamdd i%h further
compubsinghe VOIS oA LhEe ddhd Neie 1hadrecldical

The sem conduct or, conmponent of claim 94 further
CUBRPRLERRGOR privital Ry Sondngder Baddnfdapfiiahned spacEorm
thée SRS ESd] Fbié@tﬂé%ﬁ- 88nn kA SHM gAndUCt e hest

conponent of claim94 further conprising a secon
CPRrEa®en the substrates bonded to the wire.98. The
sem conduct or conponent of claim94 further conprising
a stud bunp on the bonded contact. 99. A sem conduct or
conpbhent Thenpenscogduatstackmpbnenti 6ENdUSHA 90 wherein
b t rising integrated circuits , substrate
t%é(;nt%tgc s(:%lshn lg ect r is&’gﬁs%@ﬁ%nic@ﬁm%’r?%t R tf@miconductor
diew egrated circuits and aligned through vias; the
stack including a first outer substrate having a first
side and a contact on the first side in electrica
CONTAB\ Cathe®NsdhidoRddd nLagt Laner .
substrate havi ng a.ﬁ%%%%%fsﬁﬁgééggégcggtg???magg gretesn
the cSRIIGAEiuGhEt pabs tratiagcempatses shdesanicanductor
wdfdy d substrate contact on the second side; a wre
through the aligned vias; a contact on the wire on the
second side; and a bonded contact between the wire and
senm conductor conponent of claim

et ot S R RS O R ©
bet weertaicte of substrates having aligned vias;
a wire through the aligned vias;
a bonded contact on the wire proximate to a first
outer substrate of the stack; and
a contact on the wire proximate to a second outer

substrate of the stack.

95. The semiconductor component of claim 94 further
comprising at least one bonded connection between the

substrates and the wire in the vias.

96. The semiconductor component of claim 94 further
comprising a plurality of spacers configured to space the

substrates in the stack.

97. The semiconductor component of claim 94 further
comprising a second wire between the substrates bonded to

the wire.



second substrate contact and the wire. 101. The

sem conduct or conponent of claim99 further conprising
w@2@enoné bonded connecti on between the third BCbES2086/€10044

contact and the wire. 102. The sem conductor conponent

of claim99 further conprisi?y a side wire between

adjq&gnt substrates bonded to the wire. 103. The
sem ndu@f‘%r%@ﬁﬁ@ﬂ@ﬂ?t%’ EPRPANGDL! Oft kdeiooPdr iintther
colSt U8 £PMDONEM B o SLRe <F@& e wire. 104.
Thﬁé1F serﬁonductor co]%rponent 21?‘%8 al ?ncchg%gl%'er ein the
si de conmponent includes a cooling assenbly. 105. The

sem gpndugct C 0 al m99 further conprising
e S SRR Y ol {5

fabra catiamk a ctnisembtchdnceoTPOBRMYs tAPES Si FdpRising
iﬁ%%&fg@gHCtOI substrate hag%ng a first side, a second

STde, “a contact b StheTsta PAEOTRF &S vild exiendiragal
cdxmmone ioﬁitﬁoﬂigviajlrfieth@ tilﬁ]j%_eiﬁc%@c!&id Sbﬁ%buégg And €338t gned
N | capillary configured to thread a wire
Wuéibﬁ”tal% via, to forma contact ball on the wire

pr odHE R ddk thec Beeond i 88t 0 e agt s
ball inthe via, to ?‘gc'?m a ﬁ%%%e%ll\ﬁ%%%t g{gpgggg%eﬁayﬁgg a
fifiSte sile t#ed cancastaghd ono ey efitdie side inosleberical

daendet £od Act,4 +107, ; ysi of _.claim 106 wherein

“The bmuhndﬁcgafﬁeﬁygggﬁgﬂigﬁggﬁﬁ%ﬁeﬁﬁﬂ 3Gt ra JF r RN
subsrtd@te 108/imkthen systend ofulss ai atd Odonbes e nahbeaVVéégond
JQnderg. a,.controller, an alignment system and,

oY reSlwe% H%e%%haﬁiagrﬁnglog?‘. FRE WAt S c?BEm a06third
supgrtirate compeics g ahet wedomaperigeonfigured to forma

stud bu t he _bonded contact. 110. A systemfor
f abf @&ﬁ%n%?%oy@m d@dfgned vias;
a contact on the wire on the second side; and

a bonded contact between the wire and the contact.

100. The semiconductor component of claim 99
further comprising a first bonded connection between the

second substrate contact and the wire.

101. The semiconductor component of claim 99
further comprising a second bonded connection between the

third substrate contact and the wire.

102. The semiconductor component of claim 99
further comprising a side wire between adjacent

substrates bonded to the wire.

. 103. The semiconductor component of claim 99 further
comprising a side component on the stack bonded to the

wire.



conmponent conprising: a sem conductor substrate having

a first side, a second side, a contact on the first
wGar@e/11@nd a via extending fromthe first si dePp€DUS1966/010044

second side; anda first bonding capillary configured '

to thread a wire through theé®ia and to form a bonded

contfﬁ between the wire and the contact; and a second

bondt hg- capiliiear §eBGHAREHF 0 FtPeREBbNt@Et Hadim o103
whéree Wh enPr K¢ i de l. The sysiem

of clai mfl%fdm%%%%%lg@s%g%ng %%n%i%%&%%%?l?%§?/‘\ﬁ?£ .

configured as an anvil for the first bonding

Capiid?gyrhélgem%bgn3¥8%891gégg%gggﬁgé t% g&gﬁbgcﬁurther

conprising a pusher conrigu
CoRpy ik i ardteat os imlbbank Shelesteadk Act on the second

side. 113. The system of claim 110 wherein the

sem conduct or substrate has a thickness approxi nately

equal 060 a di aspseemof tohe £opk a6hthaly - o 1ldbom A SXTHETor
cg or faBrl cating a sem conductor conponent conpri sing:
G SR s %t es conprising integrated circuits,

sub« r bR ieenidaeitsd N rical nicati.on,Wth
t he integrated citr%cfui nggggagl%i glrrlég roaug;ﬁh\]ﬂggs;s%%%' a
seqord eddeudi Ag GPHteact om ethsubstrst e siad ,ngaadf id Stria
o ; e . first side in electrical
%ﬁﬁﬁ%ﬁﬁ%éﬁf@ﬁ?ﬁ%ﬁ$é¥%ﬁ:%%é%ucﬁt §t SEMATE % dther
subdttr ateadtavong hosdiond caphistizatye Eot Bfire@nNdoathread
a f:‘?é‘dtﬂ%to%r su@litrat.e havi nﬁ a second side and _a
thitd SUbSCOR e tontaAdry oif t iR RedortPREdet Bdlaton the
wﬂq&nﬂrax&m@badtbgUuyﬂdédﬁgdcgg&égu&gdﬁgagéwgﬁ@ go act
bavflre.th\%_m%ugh fhe aligned vias, to forma contact aPF
the W'fe Hrdui Bt €00 t fe POBER gpRBacto ediwaen the

on
witendefldcaii@coiaenahhe Vb r ee3d- thf.cqoniact d
b tog sever the wire fromthe bondgg%con?ggt %5151%& :Fﬁ%% the
onlede PP aCtai m 114 further conprising a

107. The system of claim 106 wherein the bonding

capillary comprises an element of a wire bonder.

108. The system of claim 107 wherein +the wire
bonder includes a controller, an alignment system and a

wire feed mechanism.

109. The system of claim 106 further comprising a
stud bumper configured to form a stud bump on the bonded

contact.

110. A system for fabricating a semiconductor
component comprising:

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

extending from the first side to the second side; and



plurality of spacers configured to space the

substrates. 116. The systemof claim 114 further
weowpniesng a | aser configured to direct a | aseCT/DEZNG/010044

between the substrates . 117. The systemof claim 114

wherein the bonding capillar§lis nmovable in three
directigns and is configured for rotation about an
axi s& first bonding capillary configured +to thread a

wire through the via and to form a bonded contact between
the wire and the contact; and
a second bonding capillary configured to form a

contact ball on the wire proximate to the second side.

111. The system of claim 110 wherein the second
bonding capillary is configured as an anvil for the first

bonding capillary.

112. The system of claim 110 further comprising a
pusher configured to push the contact ball proximate to a

back side contact on the second side.

113. The system of claim 110 wherein the
semiconductor substrate has a thickness approximately

equal to a diameter of the contact ball.

114. A system for fabricating a semiconductor
component comprising:

a stack of substrates comprising integrated
circuits, substrate contacts in electrical communication
with the integrated circuits and aligned through vias;

the stack including a first outer substrate having a
first side and a contact on the first side in electrical
communication with a first substrate contact, an inner
substrate having a second substrate contact, and a second
outer substrate having a second side and a third
substrate contact on the second side; and

at least one bonding capillary configured to thread
a wire through the aligned vias, to form a contact ball
on the wire proximate to the second side, to form a
bonded contact between the wire and the contact, and to

sever the wire from the bonded contact.
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115. The system of claim 114 further comprising a

plurality of spacers configured to space the substrates.

116. The system of claim 114 further comprising a
laser configured to direct a laser beam between the

substrates.

117. The system of claim 114 wherein the bonding
capillary is movable in three directions and is

configured for rotation about an axis.



