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ELI M NATI NG SEM CONDUCTOR DEVI CE W RE SWEEP FI ELD OF THE | NVENTI ON Thi s
invention relates to packagi ng sem conductor devices, and nore s

parti cul ar | ywiooesoaedehod of reducing or elimnating wre nd_sway in
packaged sem conductor devices. BACKGROUND OF THE INVEI\HfW@H&(%PSI
fabrication of sem conductor devices, conductors (e.g., bonding wres) are
often utilized to provide interconnection between el enents of the 10

sem conductor device. For exanple, Figure 1 illustrates a portion of
conventional sem conductor device 100. Sem conductor device 100 Includes

| eadf rame 102 and |eadfra ( 1022 j tor elenment (e.g.,
die) 104 is nounted on E\.ﬁ»%z 3 e;‘g T%@f@iﬁg?ﬁégﬁ@% i des

i nterconnecti on between Serni conductor €l enent P adf ranme cont act
102a. Overnold 108 (i.e., a nmold conpound) is is provided over bonding wire
106, sem conductor elenment 104, aae hesdHEaRgenTept act 102a. In the
configuration illustrated in Figure 1, a nunber of bonding wres 106 may be
I ncl uded i n sem conduahBringition eclaiRe té paqkagivig @@micoh@ictarieiks,@ind rhekween

vari ous ¢on ' [ ] t 4 _an respondi ng
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devi ce 100, semigondueipy deMiges. bet ween adj acent bonding wires 106, or open
circuits in connection with one or nore bonding wires 106 may occur. For

exanpl e, during fabrication, nEARRRRUNROGTHE IWVENTTOMwep, etc.) of bonding
wres 106 may result i L circuit t n adj acent. bondin iLres 106.
25 Figure 2 illustrat g’E tlie %gﬁéatetlﬁf' i°§%%’]"° @%‘%ﬁaﬂg JOFO'HPé‘\ﬂO(E%?eZ%'O bg'ﬁcm‘%di ng an
encapsul ant vif) aveeoftdnowidized tawboglde GBerceniesfien betmeen e@mentoofdbeer s t he
connect i gn  dRiiRhudst Y&, HRRdkaapIY Figurd A61IRRRALEAS Porbon 2E B RBRAME OF
el enrent 104 and | adfr%ma coqrbt ct 10'%13. In other respects, the elenents
|11 ustrat ed SeAIENGYTRT Sevigee! e?%ﬁm"é‘? FLar device; R9JIRCINYeS 8RRy 19 andescr i bed
above Wth riesifieete dontdetGhiezd. S@bicéidyatoe eRnieht e.pe iy actiiy mouned/ oaf a
conventli Onal[eao?r%mecfﬂi‘?%&ngtﬁng wire 106 provides interconnection between semiconductor

element 104 and leadframe contact 102a. Overmold 108 {(i.e., a mold compound) is

15 provided over bonding wire 106, semiconductor element 104, and leadframe.
contact 102a. In the configuration iliustrated in Figure 1, a number of bonding
wires 106 may be included in semiconductor device 100 to provide interconnection
between various connection points on semiconductor element 104 and corresponding
leadframe contacts 102a. -

20 During the process of fabricating semiconductor device 100, short
circuits between adjacent bonding wires 106, or open circults in connection with one or
more bonding wires 106 may occur. For example, during fabrication, movement (e.g.,
sway, sweep, etc.) of bonding wires 106 may result in a short circuit between adjacent

bonding wires 106.

25 ) Figure 2 illustrates a conventional semiconductor device 200 including an
encapsulant 110 over bonding wire 106. Encapsulant 110 also covers the connection -
points between bonding wire 106 and each of semiconductor element 104 and
jeadframe contact 102a. In other respects, the elements illustrated in Figure 2 are very
similar to those illustrated and described above-With respect to Figure 1.

0 Figure 3 is a perspectlve view of a convlenttonfarl.’semiconduc:tor
device 100, similar to the device illustrated in Figure 1. Semiconductor element 104 is
iflustrat,ed mounted on leadframe 102. A pluralify of bonding wires 106 provide
intqrédnnectlon between semiconductor element 104 and corr:espondlng leadframe



device 100, simlar to the device illustrated in Figure 1. Sem conductor
elenment 104 |Is illustrated nounted on | eadfranme 102. A plurality of bondi ng
wires 106 provide interconnection between sem conductor el enment 104 and
correspondi Rgo h@adinage WO 2005/ 041298 PCTI US2004/ 017981 cﬁﬁjg&ﬂkﬁﬁéf 102a.
Overnol d.108 (partially cut away in Figure 3) is provide 8

sem conduct or el enent 104 and bonding wires 106. Figure 4 is a cut away side
vi ew of a conventional semi conductor devi@e 400. As in Figures 1-3,

sem conductor elenent 104 is nmounted on | eadfrane 102, and s bonding wres

106 provide interconnecti on between sem conductor elepment 104 and | eadfrane
contacts 1028Pntasts 493 QYRTMPIhLe& (Rertilly qubrwareln Figsie 3o iftRievded o&renent 104,

and bondi ng séniieendlier elveninbd addBondingwiks desl above and bel ow
sem conductor elenment 104 in the illustration of Figure 4. Various probl ens

have been found | n theigwavdaticohavassde giewdiiatnvert@nalkkemicedochof depiceat | ons
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movenment of the sem conductor devices, bonding wres 106 may be becdme | oose
(i.e., open Rending wies;t0&pravige intrecopnsstier Peiyieep semicandycter elémentskdd andnduct or
el ement 104 leadfrdra@ddntacte 10240t Bedapdildst)410Rs pidviied odi ewibbnduetudi Nng Wi res 106
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in the seniconductor 'devi ce. g es€' I'ssues_ are Artrcurariy problematic in
vi ew of the $RE¥renslucier glegeshded imibediiystration ofsidgnreshduct or devi ces (and the

correspondi ng desire to increase conductor density in sem conductor
devi ces). These fabri CAPHHPORIEMSRAYEHGEN fased iR thecaguentianal seraigphsiEht s
Wi thin sem ceewheaionfigirations iNestatdd inFigured1-ghets gravivédiabeve] Barispbacand poor

reliability. i . |.rabl [ oVi r hods of
fabricating s3?#@%&&6E?%?e%g%ﬁgtgﬁéﬁﬁﬁ%ﬂw%go‘#ﬁ ?WI%\@%%%H%EP@?%OWE
the defi ci enGieespgh cirpiit)ptione ofkhe, conpeckian prikmpligr, ot seminondyrsen elementhid4
present invegy bfiranfe SN0 004), PAGHRE! J¥5hBNSEIRITRNVAKGS Qe H8Y nfdRei(8.g.,
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I nt er connect These lipstieeane paktbotantyprobiembticinsdaw oftthd desier toddacresse tAhsizensft hod

al so Incl Udeinﬁmgétl&' BEJ:E& (%H&‘ t&o&qllégﬁé?{dﬁgad@ke to increase conductor density in
semiconductor devices). These fabrication shortcomings result in defective components
within semiconductor lots, resulting in higher manufacturing costs and poor reliability.
As such, it would be desirable to provide improved methods of fabricating

20 éemiconductor devices.
SUMMARY OF THE INVENTION

To overcome the deficlencies of the prior art, in an exemplary
embodiment of the present invention, a method of packaging a semiconductor device is
brovlded. The method includes applying an insulative material across only a portion of

25 at least two of a plurality of conductors providing interconnection between elements in
the semiconductor device. The method also Includes encapsulating the conductors and
elements, thereby packaging the semiconductor device.

According to another exemplary embodiment of the present-invention, a

semiconductor device is provided. The semiconductor device includes a plurality of

30 semiconductor elements, and a plurality of conductors providing interconnection
between the plurality of semiconductor elements. The semicenductor device also
includes an insulative material applied across only a portion of at least two of the
plurality of conductors. Further, the semiconductor device Includes an encapsulation
layer encapulating the conductors and semiconductor elements for packaging the

35 semiconductor device. '



el enents, thereby packagi ng the sem conductor device. According to another
exenpl ary enbodi nent of the present Invention, a sem conductor device is
provi ded. The sem conductor device includes a plurality of 30 sem conductor

el enents, anwowegsledi®sity of conductors providing intercosegdnfmiRet ween
t he plur al i ty of sem conductor elenents. The sem conductor device al so

i ncludes an insulative material applied acfoss only a portion of at |east
two of the plurality of conductors. Furt'h'ré t he sem conduct or device

I ncl udes an encapsul ation |ayer encapulatlng t he conductors and

i d | f devi . VO
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bet ween sem conductor elenents in a prior art sem conductor device; to
Figure 4 is a cut awayFigheee2 Wewt@wamidenwpgfmraer@@pwhted@ﬁnmnmec@nn bet ween

seni conduct OlpefRABRifcohBud@oPElEMEntlin a PRBE SR BEMIbRiuct detRe; Figure 5 is a
cut away side view of an interconnection between sem conductor elenents in

a semni conduct or devi CeFigorea® B pangRtive Vibw aif a healty af yjhteebiadtiombetaterd he
present i nveqLy Ao b2 HL & b Brish Gt e Bl Geyieew of an i nterconnect i on

bet ween sem con Sem con uctor d&vice I'n accordance with

anot her gexenplary enbpgd|,rEls é)éutta%yﬁfd%m 01‘i arhv%bﬁﬂateg'lrg:ﬂtrcengectﬁn
per Spectl ve iew of an | at er Connectl on b sem conductor elenents in a

seni conduct o PEHREN SEMiGN T ISHERES i F‘H?"'a" a"é?%'ﬁjﬁf’%q‘ifmrﬂ?"lé‘ﬁbodl ment of the

present Inventjon; Figure 5 is a cut away side view of an Interconnection between
semiconductor elements in a semiconductor device in accordance with an exemplary
embodiment of the present invention;

15 Figure 6 Is a cut away side view of an interconnection between
semiconductor elements in a semiconductor device in accordance with another
exemplary embodiment of the present invention;

Figure 7 is a perspective view of an interconnection between
semiconductor elements in a semiconductor device in accordance with an exemplary
20 ernbodiment of the present invention;

Figure 8 is a perspective view of an interconnection between
semiconductor elements in a semiconductor device in accordance with another
exemplary embodiment of the present invention;

Figure 9 is a cut away view of conductors separated by an insulative
25 material in accordance with an exemplary embodiment of the present invention;

Figure 10 is a chart illustrating a silica particle size distribution in an
insulative material in accordance with an exemplary embodiment of the present
invention;

Figure 11 is another chart illustrating a silica particle size distribution In
0 an insulative material in accordance with an exemplary embodiment of the present
invention; and



Figure 8 is a perspective view of an interconnection between sem conductor
el enments in a sem conductor device in accordance with another exenplary
enbodi ment of the present invention; Figure 9 Is a cut away vi ew of

conduct ors sepassifdoddy an Insulative 25 material in ac%ﬁ*ﬁﬁ%‘im%hh an
exenpl ary enbodi rent of the present invention; Figure 10 is a chart

IllTustrating a silica particle size distribution in an insulative materi al

I n accordance with an exenpl ary enbodi nent* of the present |Invention; Figure
11 is another chart illustrating a silica particle size distribution in 30
an insulative material_in accordance with an exenpl ary enbodi nent of the
present | nvention; arfd94\B 2088/ N1 %’a’iﬁdwsﬁéﬁﬁ@ﬂ/rﬁﬂt'?é%ffpaﬁ&a?’%tﬂre 12 is a
f1 ow di agr amsémicorshuckridegica imatchaidncd witlhek agempjary ersbodimendefahe predemi ce i n
accordance vwagégqﬁdé'exerrpl ary enbodi nent of the present invention. DETAILED
DESCRI PTI ON HE | NVENTION s Preferred features of sel ected enbodi ments of

this Invention will now be pgegactsd bedcawtionN 6F ehefeedaioikhe figures. 1t w |
be appreciated that the spirit and scope of the invention is not limted to

t he enbodi ments sel ectradfet@d fédtlitestor edieqed erAbsdimehts of $hie ihvé@nhien WOt v bdrat
t he draw ngs ; r arg | r ( lpn.,. It is
cont enpl at ed fEApEEh SHERREE el daRint i BelponElfs Bor AL SR ldftopt
hereaf t er caff the invsalien ischakilifiied te Fre epbqsiments spipeted fiordivsteation Adlsgs & d
ger ein, }hel §H§{um wm@emﬁhgqh@araiﬂw%sca%?meé @h@érel Qo @nyp Qﬁféulla?t@éﬁ@@t{ ydof

evi ces | ncl udi nqg. packaged senic ctor _devices such as | ntegrated
circuits, neHE?Pe'qBEvﬁ{@%Pnﬁgﬂ@tE%@%,a“&PE;ﬁleaFP" %ﬁtécrnsmdagtga?lg%s@@(i .e.,
guad- f | ate pherkealter)can BB@odifiecewithip ltes sdope bfithis igverticar r ay), BOC (board on
chip), COB (i.e., chip on 15 board), CABGA (chip array ball grid array), and
di screte devices (i.e.AsyrsA-heindheermuamicanduciongevies ratates thabrosde devi ce
on one boar diatedd#y oh@éviceshRellidthdTh S&BY SO EIAUctoPHONBIRsUER B frtedriteanY

portion of a5l Canducteludevise. | LGl Dot HRRLIAHS S e, quad kA
package), PBGA (i.e., plastic ball grid array), BOC (board on chip), COB (i.e., chip on
15 board), CABGA (chip array ball grid array), and discrete devices (i.e., non-packaged
devices, may be more than one device on one board}. Further, the term semiconductor
element refers to any portion of a semiconductor device, Including substrates, dies,
chips, leadframes, leadframe contacts, etc.

Generally speaking, the present invention relates to placing a insulative
20 material (e.g., in the form of a polymer bead, strip, or preformed shape) across
bonding conductors (i.e., bonding wires) that provide interconnection between various
semiconductor elements in a semiconductor device.

The insulative material (e.g., a polymer bridge) creates a lattice (i.e., 2

lattice bridge) or structure which will provide additionatl stability to the conductors such
25 that the conductors are separated (i.e., not short-circuited) during further processing

(e.q., during transfer molding). Further, if the insulative material is applied as at least

partially fluid, it may distribute, through fluid forces, throughout the interconnected

conductor network during molding of the semiconductor device. This separation and

force transfer reduces wire sweep and sway, and reduces or eliminates short circuiting
30 resulting from an overmolding process. '

After application of the insulative material (e.g., a polymer material such
as an epoxy resin), the resin is cured using at least one of heat or ultraviclet energy.
An overmold may then be applied to provide a packaged semiconductor device without
the wires moving or “sweeping” toward one another.



General |y speaking, the present Invention relates to placing a Insulative
20 material (e.g., in the formof a polyner bead, strip, or preformed shape)
across bonding conductors (i.e., bonding wres) that provide

i nt er connectw@mobeigsen various sem conductor el enents ipprRissiih duct or
device. The insulative naterial (e.g., a polymer bridge) creates a lattice
(i.e., a lattice bridge) or structure which wll provide additional
stability to the conductors such 25 that"?he conductors are separ at ed
(i.e., not short-circuited) during further processing (e.qg., during transfer
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Figure 5 illustrates a cut away side view of semiconductor device 500 in

accordance with an exemplary embodiment of the present invention. Semiconductor

20 device 500 includes semiconductor element 504 (e.g., a die) mounted on leadframe
502, For example, semiconductor element 504 may be mounted to leadframe 502
using an adhesive. Bonding wires 506 provide interconnection between semiconductor
element 504 and leadframe contacts 502a. Before overmold 508 Is applied to the
device, insulative material 512 is applied to a portion of bonding wires 506. For

25 example, insulative material 512 may be applied in a rectangular, ring, and/or any
suitable shape around or about semiconductor element 504. Further, insulative
material 512 may be positioned closer to semiconductor element 504 (as opposed to
leadframe contacts 502a), because bonding wires 506 have a closer pitch (i.e., are
closer to adjacent bonding wires 506) at semiconductor element 504 than at leadframe

30 contacts 502a. Alternatively, insulative material 512 may be positioned midway
between semiconductor element 504 and leadframe contacts 502a. Further still,
Insulative materlal 512 may be positioned at any of a number of locations between
semiconductor element 504 and leadframe contacts 502a, as desired in a given device,

By providing insulative material 512 across bonding wires 506, the
35 position of each of the bonding wires 506 with respect to one another is stabilized. By
stabilizing bonding wires 506 with respect to one another using insulative material 512,



for stabilizing the conductors, and universal sem conductor device
application. is Exenplary enbodi nents of the present invention reduce sweep
on conpl ex sen conductor device types (e.g., stacked die devices), and

al low for exwamesibsrpenductor lengths in, for exanple, QFFsragRfifsss Figure

5 Illustrates a cut away side view of sem conductor device 500 in
accordance with an exenpl ary enbodi nent of _the present invention.
Seni conduct or 20 devi ce 500 I ncludes seni &nductor el enent 504 (e.g a

die) mounted on | eadfrane 502. For exanpl e, sem conduct or el enment 504 may be

mounted to | fr 50 dhesi ve, 06 provide

o conmect 108 sk B st retindhofite R SN 08 Ak JoBlcalPl B 00 (o
502a. Bef or e ®¢emeid 5839 sulistardipfly resgcedif nhelingaatied e Addifionaliv iby stabdlizingithe 512
is applied to,@itRArld 'beﬁldlﬁ‘é mﬂﬂ@é‘ﬁbé‘%ﬁé’h%ﬁémé@@of E&Hm%%l?éﬁﬁ@ &rln'grl’ﬁbijléhgu’{ g

material 512 in a rectangular, ring, and/or any™ suita
shape ar ound 'BF‘}/SEBBF sgwwﬁﬁﬁq%ﬁ del ement 504. Furt her i nsul ati ve

I b d I
opposed 18 1 oad rane. aoaNEdasIa® 1Bl L SORRHME B Coe a0l s

cl oser pitch &nepexy regip Additermilyt bSlddqlmenterlbbm mgy Wichete i6983tivatparticles or
sem conduCt orpeslyp R h Mok B3Rh HoRAN) UARE 538 dCARY BEIRABAZEr ndlidegnal | vel .

i nsul ative nmaterial ﬁ %sm ti oned sem _conduct or
el enent 504 arﬁatefié'aﬁiifzrtgr@" E‘ﬁt"‘él $08p Bych F—Flﬂ"'taHlé‘? beads) fyrther; stabjlize; bapdingat er i al
512 may be posirds 30%eslittatespegt to bne anatieer AcbrdirectatanonenmiptdrpeatbodBeiit epth@uct or

el ement 594 MdsdreRhalE stk BOZR odTlEr B iy aRnASYLEE. B

pr ovi di ng I Nsu ative ross pOSI tion
of each of tHBeHLPRILIFY swerotagpmwmmlh 4r1ew'pe%meﬂ@"d?@étf%i¢lé'tlﬁéf4155}"'8:t%ﬂ§||ﬂ i zed.

By stabili zun&«haﬁdﬂ:aﬂcwsrze%f 56;@nw Thesk @ERREVe beaddNRaPBO BLEXNHIET
i nsul ati ve nat 2005/ 041298 PCTI US2004/ 017981 -6 the risk of

short circui t¥ ﬁﬁ”ﬁ'&lf@@eﬁrg\gﬁﬁdi ng wires 506 during application of overnold
508 is substantially regdieed d ] ugcoéwa? 8 N8k 8Fs rﬁ\gc%cfu'f:%%lelr%e GBM \ﬁﬁé?‘?' lizing

the position of bonding wres en CiTCeurt 506
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512 may be, fngurssarmal Vath membwwry BRbediRht sUe8 p?&enﬁﬂv@tﬁt@h)’llhﬁﬁﬁtéb in
Additional ly, gl new Bl ves MREGE S insomfve TbtdrAf 514 Sro ity by & Rl & ©s O
bonding wires 506. However, in additional to insulative material 512, Figure 6 also
illustrates insulative material 514 provided across another portion of bonding
20 wires 506. Insulative material 514 may be provided in a similar configuration to
insulative material 512 (e.g., in a rectangular, ring, and/or any suitable shape around
or about semiconductor element 504). Additionally, insulative material 514 may be a
polyme'r material such as an epoxy resin, and may include insulative beads as
described above with respect to Figure 5.

25 Figure 7 lllustrates a semiconductor device 700 including semiconductor
element 704 mounted on leadframe 702. Bonding wires 706 provide interconnection
between semiconductor element 704 and leadframe contacts 702a. Insulative
material 712 is provided across a portion of bonding wires 706 to stabilize bonding
wires 706 with respect to one another. In the exemplary embodiment of the present

30 invention iilustrated In Figure 7, bonding wires 706 are provided in a substantially ring
shape (and/or any suitable shape) around or about semiconductor element 704, By
providing insulative material 712 across a portion of bonding wires 706, open or short
circuiting of bonding wires 706 may be substantially reduced prior to and during
application of overmold 708.

35 Figure 8 is a perspective view of semiconductor device 800 similar to the
device illustrated in Figure 7. In addition to the ring shaped insulative material 712



beads that distribute between bonding wres 506 during application of
I nsulative material 512 to bonding wires 506. Such insulative beads further
stabilize bonding wires 506 with respect to one another. According to an

exenpl ary empapiooeizeef the i o present invention, the Insp{:%g%&,&q@ S
distributed In the insulative material have a mean particle Size o

approximately 4.1 pm a nedian particle size of 4.5 pm and a nmaxi nrum
particle size of 20 pm These Insulative béads may be, for exanple,
spherical silica particles. Figure 6 is a cut away side vi ew of
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706 provilg wef‘nsgﬁﬂ&?'%&gpde‘p&t %?Qs}%gm conductor el ement 704 and | eadframe

contacts atrve materia is provided across a portion of

bonding wires 706 to S?@ﬁl’é 7€ QﬂWaﬁ}gJievW:f%d%@%lmstébsrae§@@9tanh%ogPGFor

another. In the exenp enbod he present I nvention Il lTustrated
In Figure 7, eEfBWHPnB"W'P%@’“?@)Bo%ﬁ S0BPANdRAFCiProvides iR ENertian Betwee shape
(and/ or any &umﬁ@humsmaa):ma(rmumbmnn&imﬁ oy end rRaskiaed @6ntel:ter(ﬁdsttshzaﬁ in By

provi di ng in o] ort wires_ 706
open or short 9 u?é PXG'\ érﬁ{corsétﬁg ﬁ‘é‘g V\AF"?S@%U h%ﬂ,; %&22 %@f’@g? aﬁrlofilareduced
prior to tand pgoianmy boaélpg mwﬁlﬁﬂﬁaoﬂ%@vemmfit 7I®8he axerfplgor embodiment of the
perspective \Hré‘éé(npfnvéﬂrﬂrpiﬂlm%%d)fn Fﬁ'@}fé@eir\%{?l@tl% makaran sz iftfuded MsuRBve
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insulative beads are smaller than the distance between adjacent bonding wires (e.g.,
between bonding wire 906a and 906b), the insulative beads disperse into a position
20 between adjacent bonding wires, thereby providing enhanced stability and insulation
between adjacent bonding wires.

Figure 9 illustrates a distance *d1” representing a center-to-center

distance (i.e., pitch) between bonding wires 206a and 906b. Further, Figure 9
illustrates a distance “d2” representing a spacing between bonding wires 906a and

25 906h. According to an exemplary embodiment of the present invention, the insulative
material may be applied to ultrafine pitch bonding wired semiconductor devices. For
example, distance d1 in such a device may be approximately 35 pym or less, and
distance d2 in such a device may be approximately 15 pm or less. By providing
insulative material (e.g., with insulative beads dispersed therein)} across a portion of

30 the bonding wires, the improved bonding wire stability of the present Invention may be
applied to ultrafine pitch bonding wired semiconductor devices with small values for
distances d1 and d2.

By fabricating semiconductor devices according to the methods described
herein, conductor density within a semiconductor device may be increased, desirably
35 resulting In a semiconductor device of decreased size.



-7 provided in Figure 7, Figure 8 illustrates insulative material 814
provi ded across a portion of bonding wires 706. By providing insulative
material 814 in addition to insulative material 712, bonding wires 706 are

further stalydhaedssbg h respect to one another. s Al thoypghnkh@yhod
Il lustrates sem conductor device 700 including single insulative materi al

ring 712, and Figure 8 illustrates sem conductor device 800 including
insulative material ring 712 and insulative naterial ring 814, additional
rings (or other shaped portions) of an insulative material may be provided.

As such, one, two, rin s of sul ative
material may be appli eéﬁ%ddﬂ %%n%éﬁf%glggcgnﬁﬁ%? gﬁgé’{'/ﬁﬁ‘gcesaascc g\grtgd.
Figure 9 is éhe:mesqm?venﬁewls)ﬂwabbmmﬂgofwm §¥IBPeof tieD Bigulativel maEBtal adrass a
exanpl e, bon%ﬁﬁmvufltﬁesxa&%ag wit8$ e wn%%cabmrat% mfﬁeﬂépﬁéﬂ‘%ﬁhh%s&ﬁe"‘ee”

a sem conduct or shown in Fi frame contacts (not
shown in s'ﬂﬁ' %e"%e 'F’ﬂyé g%’?ﬁtmﬁ?d‘?ss 8?'?,55"3 ﬂ‘?ﬂ?bﬁﬂ%@"?ﬁ?ﬁé? PalmMyd2 j s
provi ded acrmﬁsa encépsuationi asroppbsdacn dglnb-tuppieg) B6Eause Wibéncapsitaroes ndtn t he

exenpl ary em?'ggésgﬁﬂ‘t’ S%d | ncfblgieeﬁag%n+lﬂ¥%50” Illustrated in Figure 9,

| nsul ative mater es I'nsu Ive beads. The Insul ative beads may
be of a variety of dlf‘i‘l@éﬁéﬁds%r}&ﬁed h@&% iRQfAHREMERRE! tEed BédokfinP A0S ©

smal l er than the dist acent ond| n W res (é" et ween
bondi ng wi r e 5YBR a’n%{“ag?fgrﬂf"ts\&g ‘?W§%ﬁ"5f'?"\‘?@ %5‘6! §i20y&f 8 |”ﬁ155°5ty|58%?ft i on
20 between adijsatatine beadsdifiog emampis, thefbeaddmap be vonktngtesindfansits flieabFdritey, and
insulation Bl ieRBAIb LS RN 6B8s h@,.%twa%é%g's#ﬂeg%h?@h 52 distance

"d1" representing a center- taa-center ance ween bondi ng
wires 906a and 906b. Fggd fﬂl@ulati\'i:é ﬁer?iapofthé brakhtahEshtidn ha RBESe 2

i exorl ar'y VBRSO HEAYOH BT EeAET ?ﬁ%ﬁfﬁﬁﬁﬁsﬁﬁﬂvéﬁm@rﬁaﬁ’mﬁ%ﬁ%éP?af°
may be appl i adthtsilicalat padelgie perdentagedrtivery 50-8%2d. sem conduct or devi ces. For

exanpl e, distance dl in such a device nay be approximtely 35 pmor |ess,
and distance d2 in sutiaure Hiigiacar shgrt Rlastagiingosn enemnlary perijnte size (iess. By

provi di ngs Irasmc@tslzéamai%@w &btribtich of tWotdiiktilnE'tSéiIhc%tflll‘é% @aeéds.oio P& RS _
t herein) acro e bondin roved bongrl1 n%]n Wre

stability of @t%‘? B?i‘?f%l FFﬁ%‘ﬁW E%har}rﬁvenboéarg embodlment o? th enBresent inventi

the exemplary distribution illustrated in Figure 10, the silica 2 particle size beads range
from approximately 0.05 microns to approximately 0.5 microns, Further, the
distribution of silica 1 particle size beads ranges from approximately 0.5 microns to

20 approximately 20 microns. The y-axis of the bar chart of Figure 10 lilustrates the
percentage of each size of each of the silica 1 and silica 2 particles.

The silica fillers charted in Figure 10 have proven to be particularly useful
when dispersed within insulative materials (e.g., epoxy resin) according to certain
exemplary embodiments of the present invention. The individual distribution of the

25 silica diameter sizes for the type of spherical sllica designated silica 1 is: 0% are
greater than 24 microns, 1.1% are less than 24 microns and greater than 16 microns,
4,0% are less than 16 microns and greater than 12 microns, 11.5% are less than 12
microns and greater than 8 microns, 12.8% are less than 8 microns and greater than 6
microns, 35.8% are less than 6 microns and greater than 3 microns, 13.3% are less

30 than 3 microns and greater than 2 microns, 12.5% are less than 2 ricrons and greater
than 1 microns, 7.0% are less than 1 microns and greater than 0.5 microns, and 2.0%
are less than 0.5 microns and greater than 0 microns. The individual distribution of the
silica diameter sizes for the type of spherical silica designated silica 2 is: 0% are
greater than 0.6 microns, 0.5% are less than 0.6 microns and greater than 0.5

35 microns, 7.03% are less than 0.5 microns and greater than 0.45 microns, 9.13% are
less than 0.45 microns and greater than 0.4 microns, 12.83% are less than 0.4 microns



applied to ultrafine pitch bonding wred sem conductor devices with small
val ues for distances dl and d2. By fabricating sem conductor devices
according to the nethods described herein, conductor density within a

sem conduct okodeisiGogBY be increased, desirably 35 resulgd |
sem conduct or device of decreased size. WO 2005/ 041298 Péﬁ%h@'ﬁg%%l -8

An additional benefit of fabricating sem conductor devices according to the
present invention is that because of the 1%el usion of the insulative
material across a portion of the bonding wires, the overnol d/ encapsul ation
material used to encapsulate the device may be constructed of a | ess
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bar chart |IIustrat|nﬂ:.an'J exe nlgartlc e size s particle size
di anet er) di SHFPRHAY %’f"’t%]eéFE'ﬁ“ P6 81igrPa fillers (e.g., SI02) used in

an insulative material _acco ry enpodi t .of the present
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si ze beads rang: from appr oxi mat el rons proxi mately 20
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when di sperse nsu Feria resin rding to
certain exeﬁmfaﬁ w@m&dﬂnmlﬂeg lofigureel lor esent I nvent | on. The i ndi vi dual

di stribution of the ,
The individual distribution of the silica diameter sizes for the mixture of

spherical silica illustrated in Figure 11 is: 0% are greater than 24 microns, 0.85% are
less than 24 microns and greater than 16 microns, 3.08% are less than 16 microns and .

20 greater than 12 microns, 8.85% are less than 12 microns and greater than 8 microns,
9.85% are less than 8 microns and greater than 6 microns, 27.54% are lass than 6
microns and greater than 3 microns, 10.23% are less than 3 microns and greater than
2 microns, 9.62% are less than 2 microns and greater than 1 microns, 5.5% are less
than 1 microns and greater than 0.6 micrans, 3.16% are less than 0.6 microns and

25 greater than 0.5 microns, 2,11 are less than 0.5 microns and greater than 0.45
rhicfons, 2.96 are less than 0.45 microns and greater than 0.4 microns, 3.1 are less
than 0.4 microns and greater than 0.35 microns, 3.08 are less than 0.35 microns and
greater than 0.3 microns, 2.15 are less than 0.3 microns and greater than 0.25
microns, 1.35 are less than 0.25 microns and greater than 0.2 microns, 1.0 are less

30 than 0.2 microns and greater than 0.15 microns, 1.35 are less than 0.15 microns and
greater than 0.1 microns, 1.37 are less than 0.1 microns and greater than 0.09
microns, 1.28 are less than 0.09 microns and greater than 0.08 microns, 1.14 are less
than 0.08 microns and greater than 0.07 microns, 0.4 are less than 0.07 microns and
greater than 0.06 microns, 0.07 are less than 0.6 microns and greater than 0.5

35 microns, and 0% are less than 0.05 microns.



25 silica diameter sizes for the type of spherical silica designated silica
lis: O%are greater than 24 mcrons, 1.1%are |ess than 24 mcrons and
greater than 16 mcrons, 4.0%are |less than 16 microns and greater than 12
mcrons, 11.W¥aweswsl®ss than 12 nicrons and greater thanp@ri66R7%s 12- 8%
are less than 8 mcrons and greater than 6 mcrons, 35.8%are |less than 6
m crons and greater than 3 mcrons, 13.3%.are less 30 than 3 mcrons and
greater than 2 mcrons, 12.5%are |less tAdf 2 nicrons and greater than 1
mcrons, 7.0%are less than 1 rncrons and greater than 0.5 mcrons, and 2. 0%
are |ess than 0.5 mecr cr.ons he i ndi vi dual

di stribution of the P\"'@a%ﬁs $’agra%a@u§qhq?]n9ﬁem?§/rﬁ-é °gPa &% al silica
desi gnat ed sisbrmh:anﬁudt:y de@ide a™d stegr @8ean trigalathd®: Bateriel srepplied bétoss enly @ss t han
0.6 microns 38ealoPal Rast (L Furdfin/BrcbAflRtord pRRINAY k€S lindugedni CF ONS

and greater than m crons and greater
than 0.4 ni cﬁtﬁﬁ?"tw tbe%'al‘:e"q’l&%r denish: At atepilePhribe ipNduRtEGNd 298
PCTI US2004/ 059 &dnductoradiémeite ateeendapsutatdd, Iberaby pmgmb&héaa/m&bﬁddc@as t han

0. 35 microns jand gﬁ?%ﬁl}]a{)&gﬁ] 126)6 %héqnggﬂgg% /n%g’eri%?’ ke %ﬁ.f?eﬁsta S%Y ?%%E and

m crons and grea are ESS

greater than 0.25 m Crﬂl@l%ugﬁ tﬁ@%’ééﬁt ih@shRioh rF'|§§‘bt@er?t%scn"ﬁ;éif fmﬁal‘"ﬂp% I&RheH

than 0.2 mcrons, 4.33%are | ess 0.2 mcrons_ and %ﬁeater an 0.15
m crons, 5. 8 BRI A "P‘é*é%9‘{'%56'3635'1S‘SH'PEY%WE"%'HHEFQP%%?" érFeO‘."aS’"HP%thns,
5.93% ar e | esenidnaimcluidéd v thHeasesnicondugtoeddvide, ithanotQinitediherdds Thoirsddtiey e

| ess than 0. 0 ss than
0.08 microns nga%#gl%aﬁe@rg?iﬁ ﬁ.gé g%&%&%gﬁgqﬁ% %e’ 7 Iehgecsg(Ob dde Bfe
m crons and @nsebtlae matenialp sgaongrﬁ%thengndtams arestobibiged tpesg@cenare E@B. i cron.

10 As provided above, insul ative beads 1% silica particl es%? or varying
types and sizes may beFYiB&EdtEinsyiAtive<a ﬁ?ﬁ'ﬂijef“ﬁ‘éP%PPaIEddB@O?”@F guilly certain
exenpl ary  erbadnfersntial sape laboyirasianér dieentiof the sentitorriatopdevicd.hehesi | i ca 1
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particles. In one
particl essi s apaxing, wctrcleaarpa\rql;sa srfuare er g yastangld. i Rugther pdll, diesayselthe germeific

particles. Ag é}fe nslaatssttarttlahw%tretaﬁﬂeMtﬂah& cﬁb@ﬁoﬂ%cbés%h% @nfftetdiySublolind tan of
such a m xture if g§e5|n Fi ure he i ndi vi dual istribution of the
t

silica di amet8Er §te ﬁE"cr‘?i" PR dled’ ce.

Although the present invention has been described primarily in relation to

an insulative material being a polymer material such as an epoxy resin, It Is not limited

20 thereto. Various alternative [nsulative materials may be utilized so long as the material
provides stability to conductors providing interconnection between elements of the
semiconductor device. For example, a solid or substantially solid insulator having an
adhesive backing may be applied to a portion of the bonding wires, thereby stabilizing
the bonding wires and substantially reducing the potential for short circuiting among

25 adjacent bonding wires. Alternatively, an insulative tape may be applied to a portion of
the bonding wires, also stabllizing the bonding wires and substantially reducing the
potential for short circuiting among adjacent bonding wires.

In embodiments of the present invention including insulative particles in
the insulative material, the particles have been described primarily in relation to silica
30 particles; however, the particles are not limited thereto. Various alternative particles or
beads may be utilized in the insulative material so long as the particles may disperse
between adjacent conductors providing interconnection between elements of the
semiconductor device.



spherical silica Illustrated in Figure 11 Is: 0% are greater than 24

m crons, 0.85%are less than 24 mcrons and greater than 16 m crons, 3.08%
are less than 16 mcrons and 20 greater than 12 microns, 8.85% are | ess than
12 microns aR@@isaiRE than 8 mcrons, 9.85%are less t 1&2934@5%? and
greater than 6 mcrons, 27.54%are less than 6 mcrons and greater than 3
m crons, 10.23% are less than 3 mcrons and greater than 2 mcrons, 9.62%
are less than 2 microns and greater than HRlficrons, 5.5%are less than 1

m crons and greater than 0.6 microns, 3.16%are less than 0.6 m crons and 25
greater than 0.5 mcrons, 2.11 are less than 0.5 nm crons_and greater than
0.45 microns, 2.96 ar & Wilde appegciateditialpibermedificafions cap be ”E‘?P%rf%‘."@l m crons,
3.1 are | ess illustratedCerdbdtiirénts svithoot depactingrfrdni site £Lopd ofithid ipnenticd, GBicanse | ess
than 0.35 m r icrons, 2.15 are less than 0.3

m crons and é%@%?gﬁpgﬁgﬁag?ygi“%@@@%ﬁ%%”%?35 are less than 0.25 mcrons and
greater than 0.2 mcrons, 1.0 are less 30 than 0.2 mcrons and greater than
0.15 mcrons, 1.35 are less than 0.15 mcrons and greater than 0.1 m crons,
1.37 are less than 0.1 microns and greater than 0.09 mcrons, 1.28 are |ess
than 0.09 mcrons and greater than 0.08 mcrons, 1.14 are less than 0.08

m crons and greater than 0.07 mcrons, 0.4 are less than 0.07 mcrons and
greater than 0.06 mcrons, 0.07 are less than 0.6 mcrons and greater than
0.5 35 microns, and 0% are |ess than 0.05 mcrons. WO 2005/041298

PCT/ US2004/ 017981 - 10 Figure 12 |Is a flow diagramillustrating a nethod of
packagi ng a sem conductor device. At step 1202, an insulative material Is
applied across only a portion of at least two of a plurality of conductors
provi ding I nterconnection between elenents in the sem conductor device. At
step 1204, the conductors and s seni conductor elenments are encapsul at ed,

t hereby packagi ng the sem conductor device. At optional step 1206, the
Insul ative material is cured after the applying step. Although the present

i nvention has been described primarily in relation to a ring or rectangul ar
shaped insul ative material around or about a sem conductor elenment included
In the sem conductor device, it is not limted thereto. The insulative io0
material may be provided in a nunmber or configurations (e.g., a linear
bridge of insulating material), so long as the conductors are stabilized to
reduce wire sweep.



Further, the insulative conpound nmay be applied in a substantially
circunferential shape about an Inner el enent of the sem conductor device.
The substantially circunferential shape nay be any of a nunber of geonetric
shapes such Is as aring, a circle, an oval, a square or a rectangle.

Further still, because the geonetric shape Is substantially
circunferential, It does not necessarlT}zcorrpI etely surround the inner

el enent of the sem conductor device. Although the present invention has been
descri bed pghiBticlaymbdis-el ation to an Insulative naterial being a polyner
material such as an epoxy resin, It is not limted 20 thereto. Various
alternative Insulative materials may be utilized so long as the materi al
provi des st &xbi | i% PP RIGEIBIS2 ﬁ?rB{FPH‘i“fﬁjorlq‘FE’é’ch'ES‘ﬁrfB%tﬂ“PBﬁO'E'@f'%@ﬁ"%l enent s
of the semnitegnefict or device. For exanple, a solid or substantially solid

i nsul at or having an adhesive backing may be applied to a portion of the
bondi ng wires, . i btantlally
reduci ng the pot %ﬁ% r?n%Bl'ak g?r}at(l:&%{L@ﬁ‘gqg%%twezqf%dgggm% SIEﬂondl ng wres.
Al ternati vepytiompl atisastdwpwé atpémélltmy cordugiaps peayiding ntgreenrieghiorobetwehe

bondi ng W r 88memlsI0 tifd & ikbriduetbride@iclosd ng wires and substantially reducing
the potential for short circuiting am)ng adj acent bonding wires. In

enbodi nents of the gr aﬁient i nve tion kudl ng | nsul ative particles in the
i nsul ative mat er‘?"&f",suf @gpta?tc?% “éE"rﬁa%e ARt & ecf?'i’\b%c"ﬁﬁ'i"ﬁﬁp?l y in relation
to silica 3€npesriducioesevibmwever, the particles are not limted thereto.
Various alternative particles or beads may be utilized in the insulative
material so, 'Ongrr%%EJHSd%?EFaln?'ﬁﬁrtH?r rF?EFﬁr Yfie &%t%e&m@%@%% at Q“d”CtorS
providi ng I'nterconnection between e df the' sem conductor devi ce.
20051041298MpiETipUspeycRicoaprhang stepd |t will be appreciated that other

nodi fi cations can be nade to the |Illustrated enbodi nents w thout departing
fromthe scape ofhetrheawur@veuatm Qrwhenkih @hidl ring eRprintiedes staédshefe bn t he
appended cl ai ms

2Bht Conduct BPHRR e BEUIpHES bt o84 FRreeuibiige st Bffde . B Y/ 3aHh 2
4, The method of claim 1 wherein the insulative beads included in the insulative

material comprise spherical silica particles.

5. The method of claim 4 wherein the insulative material is applied in a
substantially circumferential manner about an inner element of the semiconductor

device,

6. The method of claim 4 wherein the insulative material is applied in at least
two geometric shape structures, each of the geometric shape structures substantially
surrounding an inner element of the semiconductor device in a circumferential

manner.

7. A method of packaging a semiconductor device, the method comprising the

steps of:

applying a solid insulator having an adhesive backing across only a portion of
a plurality of conductors such that the adhesive backing is in contact with the portion
of a plurality of conductors and not in contact with elements of the semiconductor

device electrically connected by the plurality of conductors; and



applying an insulative material including insulative beads across only a
portion of at least two of a plurality of conductors providing

i nterconnecti on between elenents in the sem conductor device; and
encapsul ati ng the conductors and el enents, thereby packagi ng the

sem conductor device. 2. The method of claim1 further conprising the step
of: curing the insulative material aft é8 said appl ying step. 3. The nethod
of claim2 wherein said curing step includes at |east one of heating the

i nsul ative mater i | radi ation.

4. The net hod ofén?%%lﬁmnﬁl%wﬁgr%grﬁl%cﬁﬂgabﬁg%ﬁﬂsve %ﬁéé&ag%gégg in the

i nsul ati ve SeFHEXUgICr €8Yi%-i se spherical silica particles. 5. The nmethod of
claim4 wherein the insulative material is applied in a substantially
circunfereng.i al TRRMEthoakeuainan w}msaah sealdesmmngoéte;b heiesepep@YGhor  devi ce.
6. The rrethlod %Leae o OE Ifgsu atlvetPrraterlaI Is applied in at

| east two 8%% r°R E%ﬁ.bepg? 8@%Pé’§a Egcﬁongf" Fe geonetric shape
structures substantially surrounding an inner elenment of the sem conductor
devi ce in a%ci r cihefraetdad iohklairmd rwharein paidapptyintodten inchulek agpiniga®

seni conductwnt.ﬂea/us%adto*ﬂenérﬁ\gmaﬂvec%wrfasaaesstmy a%&% &fat Iéé%PWé Bl @ solid
i nsul at or haV| ngl an adhesi ve backi ng across onl portion of a pl urallty
c

of conduct oPl4"HcH PRAYCLPILAAIEE IVErBARIT RY bF'ﬁ”Eieﬁ eé%ﬂ?'ﬁéf” W& h the portion
of a pl ural sédmyic@idue@ndegtars and not in contact with el enents of the
sem conductor device electrically connected by the plurality of conductors;

and - 13 e”f@psqﬁtﬁ%gh%ﬁﬁﬁ%‘q e‘?éﬁfséi@f’agﬁl%ﬂfﬁeé\%&nc Tyt %P%’ingg‘%ﬁég' ng the

sem conduct or device od o erein sa pl'ying step

i ncl udes apipbyating materiphanglad p\peripbgrel pastiemef Poinneoelepentoftiharal ity of
conduct or S. geBnicoH¥ctorbB@ee of claim 1 wherein said applying step includes
applying a continuous bead of the insulative material across only a portion
of at

I east t Wo a
'I%e method of claim 1 wherein said applying step includes applying the
insulative material in at least two distinct structures around a peripheral portion of
an inner element of the semiconductor device, the two structures not being in

contact with one another,
12, A semiconductor device comprising:
a plurality of semiconductor elements;

a plurality of conductors providing interconnection between said plurality of

semiconductor elements;

an insulative material including insulative beads applied across only a portion

of at least two of said plurality of conductors; and

an encapsulation layer encapsulating the conductors and elements for

packaging the semicoenductor device.

13. The semiconductor device of claim 12 wherein said plurality of semiconductor
elements includes at least one semiconductor die having a plurality of first contacts,
and a lead frame having a plurality of second contacts, said plurality of conductors

providing interconnection between said plurality of first contacts and said plurality of

second contacts.



plurality of conductors providing interconnection between elenments in the
sem conduct or device. 10. The nethod of claim1l wherein said applying step

i ncl udes applying the insulative material around a peripheral portion of an
i nner elenent of the sem conductor device. 11. The nmethod of claiml
wherein said applying step includes applylng the insulative material in at

| east two distinct structures around a” érlpheral portion of an inner

el enent of the sem conductor device, the two structures not being in

cont act. it onersanahiiaia,ddr ofy e ARCLEHAEAEKIERCATDE fhad @ Pl urality

of sem conductor el enents; lurality of conductors provi
i nter connec?'??ﬂ?eﬁéﬁﬁé%ﬁa'gﬂoﬁ'oﬂl Qfsaid; Ett)}ead"F twe ghiaid AR v PF @?@Hﬁﬁ?(—“s an

i nsul ati ve s@h&int adidisecidsdtingort msul ati ve beads applied across onIy a portion
of at least two of said plurality of conductors; and an encapsulation | ayer

encapsulatlﬂ%htm%é§g%%bgﬁg 59c§5@3§ﬁ$§?gﬁﬁﬁkg% h@gvé agﬁiuconductor

devi ce e semcon evi ce gl rallty of
seni conduct deposeil @atess saifl m@rtMe@f said dtdeast twpef saéqlmtuoaitﬂuet mnddr:t@rshaw ng a

plurality Oﬁpﬂrbflﬁ%t&fﬂﬂcﬁ@.%ysbetwﬁgﬁsﬁd s@ﬁ\%ofuﬁ&@@r d18¥hdgaid IRddaRld. Ly of second
contacts, said plurality of conductors providing iInterconnection between

sai d pIurallty of first contacts and said pluralit second contacts.
P00 Do Thbe L ennecieiearoh B r es B it 2 hg el UG MRS 19 v
mat eri al i Scurdblerecadivactaissalsai d portion of said at | east two of said
plurality of conductors adjacent said seniconductor die. 15. The

sem conduct py - depi %nﬂf:on%h@ﬂomd%@\cé/\’gieélﬁw S@hbre i ﬁ‘ﬁshl\éﬁv aBlidths 4tS

di sposed across sai tion of sard at eas sard urality of
conduct ors 'eaﬁm"@ﬂfﬁa”teélfWdHF‘%ﬁAﬂyaWét'W@ﬁ'Vg@Qﬁe%@ﬁé@n‘dﬂ&%ﬂ%@FM sai d

| eadf rane. Heulathitemagpiaconduct or device of claim 12 wherein said insulative
material is a curable insulative material.

18 The semiconductor device of claim 12 wherein the insulative beads comprise

a plurality of spherica! silica particles.

19, The semiconductor device of claim 12 wherein said insulative material is
applied around a peripheral portion of an inner element of said semiconductor

device.

20, The semiconductor device of claim 12 wherein said insulative material is
applied in at least two distinct structures around a peripheral portion of an inner
element of said semiconductor device, said two structures not being in contact with

one another.
21. A semiconductor device comprising:
a plurality of semiconductor elements;

a plurality of conductors providing interconnection between said plurality of

semiconductor elements; and

an insulative material applied across only a portion of at least two of said
plurality of conductors, the insulative material including a substantially solid insulator
having an adhesive component such that said adhesive compaonent is in contact with
said portion of said at least two of said plurality of conductors and not in contact with

the plurality of semiconductor elements; and



17. The sem conductor device of claim12 wherein said insulative material is
at |east one of a heat induced curable insulative material and a UV

radi ation curable insulative material. 18 The sem conduct or device of claim
12 wherein the insul ative beads conprise a plurality of spherical silica
particles. 19. The sem conductor device of claim 12 wherein said insulative
material is applied around a peripheraﬂSpbrtion of an inner elenent of said
sem conductor device. 20. The sem conductor device of claim12 wherein said
| nsul alive MRl erdplndGou R b6t ditadhidkigShe L o8l LA bieHlehtickr es around a
peri pheral portion of an inner element of sald sem conductor device, said
two struct uPFE&AiBY thresayconflushdgyicewi th  one another. 21. A semi conductor
device conprising: a plurality of sem conductor elenents; a plurality of
conduct or s z.oviTHeggniitdnducron dedtd encldgt AERReredi shidInduativé bhabdrial is an

sem conduct or F%ﬁyents; and an insulative material applied across only a
portion of DPUFREPPPwo of said plurality of conductors, the insulative
material including a substantially solid insulator having an adhesive
conponent s¥bh tTetsesuiahdaciaeseviee eforigondnwherein said plutality ofpanhicorghickdrporti on
of said at LigdghtsiMGudds at Mt Qﬁé’géhi'cgﬂdu%ior%’ﬁiéﬁﬁgé DIRRHy BPFirck Bo@Akact with

the plurality of sem conductor elenents; and - an encapsul ation | ayer

encapsul at i #if 89 EGMRULIOPS 2 RRRIRY Shesrerd rotactsatatd Biurity RECYWNF®Ehduct or
devi ce. 22.prohQirganictntscicdrbetwrércai®plued iy BT @bt vhRs@s Angahid plursttyaki ve
material is_an 'nﬁulative tape. 23. The sem conductor device of claim?2l
wher ei n saiﬁxﬁT%F%]F?§'of sem conductor elenents includes at |east one
sem conductor die having a plurality of first contacts, and a |ead frane

having a plsg.al it QhisRAd: GONEAGH daimS2 Anbleltf 14 Infufali e AR R S _
provi ding i nterconnection between sai d plurality of first contacts and said
plurality o?ppligg apyad @oraripheka] portion of an inner element of said semiconductor

device,

25, The semiconductor device of claim 21 wherein said insulative material is
applied in at least two distinct structures around a peripheral pertion of an inner
element of said semiconductor device, said two structures not being in contact with

one another.

26. The semiconductor device of claim 23 wherein said insulative material is
disposed across said portion of said at least two of said plurality of conductors

adjacent said semiconductor die.

27. The semiconductor device of claim 23 wherein said insulative material is
disposed across said portion of said at least two of said plurality of conductors
approximately midway between said semiconductor die and said leadframe.

28. A semiconductor device comprising:
a plurality of semiconductor elements;

a plurality of conductors providing interconnection between said plurality of

semiconductor elements; and



24. The sem conductor device of claim?21 wherein said insulative material is
applied around a peripheral portion of an inner elenent of said

sem conductor device. 25. The sem conductor device of claim21 wherein said
insulative material is applied in at least two distinct structures around a
peri pheral portion of an inner elenent of sai d sem conductor device, said
two structures not being in contact wi T A® one another. 26. The seni conduct or
device of claim 23 wherein said insulative material is disposed across said

portion of said ﬁ.ngﬁaa&te ﬁw‘é&r@fa&ﬁu’eﬁ a%e;aklk,taypo%orpemqgéart% ofdigcent said

sem conductor die. 27. The sem conductor device of clalm23 wherein said

i nsul ati ve PHEER o conducterss fssBaplaiveguatesiay 'Bdlﬂ‘é‘ﬂﬂ|ad’r\”r6f'tys‘§|56h&rﬂcaf g two of
sai d pl ural pdryicled. conductors approxi mately m dway between said

sem conductor die and said | eadfrane. 28. A sem conductor device conprising:
a plurality of sem conductor elenents; a plurality of conductors providing

i nt er connec®9.on Wetsseucorsiatior gevicabi ¢igimo?8 fustdver conpisit@an eherpsaladon and - 16

an insul atigee%%méuna%w &%a&a&sa%doaéme&s@&faa{cggg.f?%s% sua A3halatgy of sald

plurality o uctors e Insulative materi al ura Ity of
spherical s#§%4a particles. 29. The seniconductor device of cIa|n128
further conprising an encapsul ation |ayer encapsul ati ng said conductors and

I ts f i [ t h duct
devi co of | P m 38 SEROFEIHECEAEVER B SR 3P Beeur ORGP SRR
i ncl udes at elemasts inredesatilesh doe senicdnductadiaavengb pruadlity of ﬁfstfcomtstts,

I f d
contacts, ?rﬂ:gon Lgadhd Aty 59 glrgllﬁy%f%)éd%@cbr‘itx g sa?%é%pgltﬁgsal gnhaior?a'

pIurallty o} uctors provi er ConnectTon twee urality of
first cont amosldmdn?;-mwnsq:tmnabthwma'd Bl otinst ewitacts 3nd 5$H@“§é‘ﬂﬁ¥@(ﬁnduct or
devi ce of cézbha hewirerein said insulative material is a curable insulative
mat eri al .

31. The semiconductor device of claim 28 wherein said insulative material is a

curable insulative material.

32. The semiconductor device of claim 28 wherein said insulative material is at
least one of a heat induced curable insulative material and a UV radiation curable

insulative material.

33. The semiconductor device of claim 28 wherein said insulative material is
applied around a peripheral portion of an inner element of said semiconductor

device.

34. The semiconductor device of claim 28 wherein said insulative material is
applied in at teast two distinct structures around a peripheral portion of an inner
element of said semiconductor device, said two structures not being in contact with

one another.
35. The semiconductor device of claim 30 wherein said insulative material is
disposed across said portion of said at least two of said plurality of conductors

adjacent said semiconductor die.

36. The semiconductor device of claim 30 wherein said insulative material is



32. The sem conductor device of claim 28 wherein said insulative material is
at | east one of a heat induced curable insulative material and a U/

radi ation curable insulative material. 33. The sem conductor device of
claim 28 wherein said insulative material is applied around a peri pheral
portion of an inner elenent of said sem conductor device. 34. The

semi conduct or device of claim28 wheretd”7said insulative material is

applied in at least two distinct structures around a peripheral portion of

an i nner el eiRah o0foes 2 oA RTINS acfIRHS 6aad BlufbikyBr SIIMELI €5 ot

being in contact wt anot e sem con evice of claim 30
wher ei n sai PArerIMRERIY idwant eetivgen paid semisgpdusgordie 884 saidilepdidMme. on of sai d at
| east two of said plurality of conductors adjacent said sem conductor die.
36. The sem conductor device of claim30 wherein said insulative material is
- 17 disposed across said portion of said at |least two of said plurality of
conductors approxi mately m dway between said sem conductor die and said

| eadf r ane.



