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SYSTEM AND METHOD FOR REDUCI NGOR ELI M NATI NG
SEM CONDUCTOR DEVI CE W RE SWEEP FI ELD OF THE | NVENTI ON
wahbdos/ounzyenti on rel ates to packagi ng sem condur€DUS2004/017981
devi ces, and nore particularly to a nethod of reducing
or elimnating wre sweep and sway i n packaged
sem conduct or devi ces. BACKGROUNDOF THE I NVENTION | n
the fabrication of sem conductor devices, conductors
(e.g., bonding wires) are often uti I i zed to provide
devi co. For, & i%& E? By Eﬁﬁe@g‘;;g;“?n"fﬁ
convent i ond- ﬁguc eV| ce rPﬁEconduct or
devi ce 100 i ncl udes Ieadfrane 102 and | eadf rane

contact (s) 102a. SemgardyetrAE IRVERTIYN (€. 9., die) 104
is nmounted on | eadfrane 102. Bonding wire 106 provides

| Nt er CoNAgEd ih0Bh R AeRfEs ﬁﬁfsadz dgl%éﬁ?\fcoﬂl:lﬁﬁeﬂﬂe\ﬁ&#; and more
| eadf rane contact 107a

patimAslY I SRR TBRe 1, BF SISBRaR G e i piand SR Tn packaged
Seﬁl@cr@ngg&gugé\mesel ement 104, and | eadfrane. contact
102a. | n the configuration illustrated in Figure 1, a
nunber of bondi ng BACKEROUDI® GBYHBEENVRETI®NEd i n
sem conductor device 100 to provide interconnection .
betvveen \arthe fabricetioreof seomcisiustas deMices rondrdnLs: (§r9-, bonding

wi ?g%%ft%rpﬂtlf?{ég tS(HrJS\ﬁ ?WQCG&']écﬁéﬁlbe%nC@é\héﬁﬁsfbf 1@@23
e pr ocess of abricati ng sem CondUCt

SeBBgHier BeVFs o b9 GBI HTiad; ULSTRDATAN G 8y FEgentona
seﬂ%nd%to@@@ﬂcé" i beUiskmidondGEdnaetite noMirichuden d=adfraner £02 and

leng%n!l%gqqtsﬁ?ss)n%(&g"%n occ&élctor e?er eer%a(ggdegdleggéﬁ ;l\cjrn]punted on
ledTRGha goR Besdihg6virenl0& prouides ||Me|3;oshmtnpn&qet\(¢@ﬁq semiconductor
elt?brﬁ%n{fe aargd %88#?%9%8%@81(}% eévélr%ld Fb8V.&, & mold compound) is

€s a conventional sSem conductor device 200
providedidvergpeandingnwiip 4 06 asamigonalustas cleseaiti 104 and eagggme

co @@62’45 a'ﬂr‘i tﬁel&r@ib§%ti%ﬁwﬁfs&a€é'¢iemq:¢glﬁ@0ﬂ IanUrﬁ)ﬁHrrtIf&ondmg
tween bondi ng wre con

m
WI@S&%WW@ 'aﬂad‘?de'éosﬁFB?Pé‘%HStﬁf g%‘f‘ciéﬁg% rOﬁ’"g e"CO””ECt"’”
betREQE G4 Soust do@ne@lodrMts ohlskordondt@dr eleméngd e a2d aperespondmg

very sim.l those illustrated and descri bed above
'e@ﬁeff%“? 8%?}8%? ]iog ®Figure 1. Figure 3 is a perspective
vi ew of %&%Vﬁﬁed@%ls'o fa%%%{}jéé?ﬁl%ndiﬁwr%v%@@oo short

simlar to |ce| trated Figure 1,
cirgeirs belventasiacent heding wires 406, or open circuits 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.

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
leadframe 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.

Figure 3 is a perspective view of a conv'enti‘onét‘semiconductor
device 100, similar to the device illustrated in Figure 1. Semiconductor element 104 is
|l|ustrated mounted on leadframe 102. A plurallty o’r bonding ere~ 106 provide
lnterconnectuon between semiconductor element 104 and correspondmg leadframe
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illustrated nmounted on | eadframe 102. A plurality of

bondi ng wires 106 provide interconnection between
wagesmsoengiict or el ement 104 and correspondi ng | PemUszNE017981

2 - contacts 102a. Overnold 108 (partially cut away in

Figure 3) is provided over sery conductor el enent 104

and bonding wires 106. Figure 4 is a cut away side

\'él ew of a gonventl onal sem conductor device 400. As in

i gures_1- em conduct or el enent . 104 | s nount
cqnitils 18R OheTm A ORGRIURLY Gi'F BE e B 5T 8 Provided ver
sdnit&fdiRtsretdrment 1kt swekborsiing wrasiuo6or el enent 104 and

| eadf rane contacts 102a. Encapsul ant 410 is provided

over sem EignicbLe tsor cue avepndidd Oiéyv efradcdnyautionp! wemésondagor device

4(@/ ehL AT Pgé%% 1-3 %.fn‘?}é Q&Etcﬁ'@é/rﬁe%@ﬁln%ﬂrﬁgﬁbﬁ%ﬂm&w 102, and

Iustratlon |gure . Variou
badir wires nae@r@mmfc@mrwqcﬁom RetwasmaeHtisIITyFtor element 104 and

IeﬁmﬁngH@cQ l@Zad%HcSSSLﬁmfdfﬂJUi‘s %ﬁ‘é\ﬂcﬂ@j Nér%&hf@irﬂdcﬂoﬂ
Figures 1-4. As provi ded above, 8 fabrication rb
elﬁwehé%%fdl?w"yevﬁf%%ﬁ%cpdﬁ”w |1<9§§ PERYY d%’%@é@ elow

sekRRomfMtdre:IfraemEDd Dase |I(Ustretmnopenguoe #cuit) at one of

the connection points (i.e., at sem conductor el enment

104 or | evafisusn@oblentsaeve He2a fourfintthe con\atjtigoaigemiconductor

bondi n f , : s I
d%\{lﬁee?onglg %artg yﬁg“rgtera HH‘?—-Y r&{ei%l ré%)ﬁf%(/)detdoﬂﬁfvg d&@fd rabrication
am‘emwemm:ofowe@mdeUStOTrldé‘@éeS, bondiag ayieesplé ay bgrhegome loose

c%e%naltchgh LoNd @F"fh@fcohhé‘ctféﬁ%of s ((Oe.dBEE@ARENdItROISEI@Rent 104

sem conduct or devices (and the corres réglgnrgade&

of '@Wﬁi@ﬁ"éé@@ta@bh@@& o@"@‘@ﬁsﬁqlﬁﬁqnﬁ bg'éqﬂ"%&ﬁ y move {(€.g.,
sWAM teRBIds Hef endrptidreint tr@ﬁtlﬁ@éﬂidre eirtuigSn ties sérhiconductor device.

def
Tp%beﬁg%qle\ﬁ/g]rg EQRFB%BV pﬁéﬁ{ﬁ?’lgg? Erﬂn ﬁ‘éoggﬁ? égsanhe dt%tdsecrease the size of
sérficoaduidibrt devicks (sndthe ¢drresp0|1_ldin¢)de$jest[or|ag1eesq constugiair dignsity in
SATRP UG TR Pk BBkt SR PUNEh ectve components
witb mrmnmmmyﬂotsh@spitingrin argher in?analﬁac@g(@gpq:%ﬁ,and poor reliability.

AETRAHINEBRlIdYe cfe'%ﬁ'aREQé%Pcswdjé‘#ﬁﬂ]%{/é&‘me%dmtdﬂ%blﬁfatmg
-pac g&thcqi sem conductor device is provided. The

Sﬂ@'ltcﬁ tQ)’dF@§ ?ppl ying an insulative material across
only a portion of at f ity of
condﬁct ors providi ngsqpﬁ\?’éé%éﬁﬁggtﬁl@ﬁﬁlggé@een el enent s

in the sem 1 conduct T a

encapsul at ﬁé’eﬁcﬁg‘e%hﬁé]%}éflgﬁcslea h Itélggg{t m‘? ‘*9&']85%??
epholimgEmaf tirepssenitionenitnpn riehpd of packesingi mserpisonductor device is

o@%&ie M e oﬂﬁXcl@ﬁ@%p‘Wﬁ‘é aRfin dsfug&ﬁv@rrﬁﬂ%ﬂﬁl APYEBAIPA portion of

sem conduc device 'I's provi he sem conduct or
ad@ast@vq ofcad g@eajma ObFQnC&'ICFGﬂ’%/ pgspviding 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
semiconductor elements, and a plurality of conductors providing interconnection
between the plurality of semiconductor elements. The semiconductor 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

semiconductor device.
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0 sem conductor elenments, and a plurality of

conductors providing interconnection between the
w@bkwsakizpg of sem conductor el enents. The sen PORUSZIDE017981

devi ce al so includes an insulative nmaterial applied

across only a portion of at |east two of the plurality

of conductors. Further, the sém conductor device

i ncl udes an encapsulation | ayer encapul ating the

Che 5 sem condudtBFF dbvRw 110§ G5k Be il S0 N0,
T.HE DRAW EI%S{P%@/ A mﬁ?%n}eﬁ?ogfl tﬂg llivseng tv\nl? bé %}QS& be8 v¥ith reference

will be de¥ erencd 1o PRE'drawn
tonthieatrawtigguofewltiich's a cut away si de view of an

i nt erconnecti on between sem conductor elenents in a
prior art Figers ténalget avaydede view o ajuintergonnectonr hetwagay
sethidncticBY é?ém@ﬁ‘tsqméad?%ﬁ"|aﬁ:t&¢mtcmcﬁlﬁ:€6?réfé9%&' on between
sem conductor elenents in a prior art sem conductor

deV' ce; Frigure2% & §utaa\mf SB€ iV 6F aH @V&ta@ﬁul&te@ ibteatdringction
i nter connect | olg givveen se con ucﬁ%or el enents in

b%twﬁPﬂéﬁmé‘iOP UEAT EIEMENES 1Br2 BV TESCRIGIP St ¥21% cut
away sl deg‘ﬁl‘lﬁe\é\lﬁgﬁfﬁ{%g'}s%g&a‘l&e‘y ?v@to?g plﬁgﬁ&cqnﬁgféonﬂgctlons between

bet ween s sTin’a pri‘or
sespicbcduttirodlementsyvin @mrIOFIGQIMIEOHCEICHJFCﬁ@MCaWay side view
of an interconnection between seniconductor elenments
in a seni EigHtRig ion cllegwaesiiie Vigneo AheRe@ PellpteddRisRgANaeFtion

b&%@g's%n%ctbpgleﬁ{eﬁ%amta b sOMicohi@itbeddvides a cut
away side view of an interconnection between

sem condugfgafe §licarent Swayside SRW @Kﬁiﬁmeémnﬁéeubﬁbetmen
nce with another ex

acco
ST ESEHE T RIERE D HegrEoo0E SRYiSE PLRGSrAEe YL G premplary
e@mbodifient 00 thwepitesatt ibedntiean sem conductor el enents in a
sem conduct or device in accordance with an exenpl ary
enmbodi menfigofe 6 liea puteawmt sideviemt ofcan inRrgennechion Hekyeen

sRflS RV GehbaiY iR s%ﬂwlé:cmd%&%ﬂ)'a@?% 'irPQcJB?JéP‘E@ Rvith another

Sem conductor elenents In a sem conductor device in
exareRIpUagioBogiment aﬁﬁlerfﬁﬁseé&mnﬂpy embodi nent of the
present invention, gure ? ut. away Vvj evY) ?f

onduct or BOsBHA SR SaTBFCte VIRt of 26 |Nie shabiertcn bafireen

séf Q@ﬁdiﬁ:'ﬁ@leelé\mbhtsaﬁ aseaiedraiuytoe kb oidé ireadcoedarich evighr &s exdamplary

I nv
emboglmenct) 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
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
an insulative material in accordance with an exemplary embodiment of the present

invention; and
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Figure 10 is a chart illustrating a silica particle
size distribution in an insulative material in
waewsndase with an exenpl ary enbodi ment of theECPUSRE41017981
invention; Figure 11 is another chart illustrating a
silica partlcle size distri but4| on in an insulative
material in accordance with an exenplary enbodi ment of
ghe present invention; and- 4 - Fi gure 12 is a flow
iagramillustratin met hod  of
sem condubigdfe Yeld ?:gOW'a&é%fBr'l&éSﬁ@Emmﬁ Qﬂ’degfé"r?ﬁ‘(%ﬁ'?/g a
s@iloetd utesit devicetih @cpord sedet wikn ue ekéemplarDETAbHBERRNt of the present
in St(%RI PTI ONOF THE | NVENTI ON Preferred features of
YEPe% ed enbodi ments of this invention will now be

descri bed Wit JeahaieGesiaptii brawieeveliof| | be

appreci ated that e spirit and scope of the invention

is not li metfé‘ijed Féahn@s BFRQEHBE Binbod s Sfjtff@fnventlon will now be

illustration. it shoul.d be noted t
defcHRpth @’é,thd'lefﬁ?rﬁ'ﬁﬂe tPé:Hﬂ digeeest dt Hﬂbbi)ﬁ?QrFE'aFegrth?EHTeeSPé'?t and scope
ofthenAVdrtioR.is hbt limite®@ s eedrab&limehat sebseyedfor ilhstration. Also, it

T I e
t@eftudmerleiiswconthm ptatedtrat mnyg of thectamfigdeatiooe and naatedals gdescribed
reathla& u@% Péd%ltrqf?\flllé:ﬁc%gh e biidiRRnRgskaged

emcon evc suc S lnte rated circuits,

menory dey ng%i:h 75 thi t&m sé#hl%ﬁd"tlct&' &'We relates to a broad
processors Cy -flat package),

cqtegery, of sledises @Cbﬁll”}g @c'quag%q $eqgiron r(dgagpa saﬁw esmnrseygrated
CI%SK hmefor @El/@esprbﬁ’sk(péf d)gitaCABRA Hrotdseom), QFP tad.) quad -flat

RO PR GO T ERRORN 7 e
b&ardy hBABGA hehip erray delirigeid radiag) camdedismretet davides (e, ooarpackaged
Y(Jléésslf ?Tgﬁyobe ?gma%O%%uacetv?ﬁre o%ﬁﬂecﬁoarbﬁ 'H'gl#(ﬂ‘g the term semiconductor

| es
eleorenacefers otany peetien af 8 yer@p“eaqiuq’qq device, fnciuding substrates, dies,

rkgé’qgédf%}néﬁ'l@%oﬂ%nﬁ@ JHeAGE, ”&ca insul ative materi al

ormo a pol ymer bead, strip, or

pref or med caghaRey sp&didss theprisast i‘ﬁO@lﬁ*:lltﬁ’I @lfeé to Placing a insulative
bondi ng w res) that row de |n erconnect

PRFIR 48 S B ARITLRLH POV EIRERESS 1 S IOGRBRErare) ecross
beiedihg eondilteors I{Eel, Bbhdiag miltee) thadt pfevide intercpohgation between various
<SPlGRRle SRER TS STl s Bronal stability to

1 Son g, AR B N1y B e .
lattice bridge) or structure which will provnde additional stablllty to the conductors such
that the conductors are separated (i.e., not short-circuited) during further processing
(e.g., 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

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 ultraviolet energy.
An overmold may then be applied to provide a packaged semiconductor device without

the wires moving or “sweeping” toward one another.
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(e.g., during transfer nolding). Further, if the
insulative material is applied as at |east partially

wo baos@41208 nay di stribute, through fluid forceBCT/US2004/017981

t hr oughout the interconnected conductor network during
mol di ng of the sem conductor device. This separation
and force transfer reduces wire sweep and sway, and
reduces or elimnates short circuiting O resulting

hou ot vaeh Rl GrtepERE SR Baai ey o RR A&k einh e methoas
aad depiory diselsset) heremearegmirticulalycsuited tashagsseimblg as bondieg wired
SQIn {6‘:’18&@?15 déU Eé’safébr%a%d Sg %&%‘act'%rl]ld QNt%g Fg%{acﬁj d@@l}ée H!a% f&%urers

€ a packaged sem con or devic
GerttahbembM@emsf thepvedegt Uwenemé'f@i Rijticylamia peefohia relatlon to

seRdloR8lictor §e\7|ce‘§°r%?/ﬁ Ing tc@nc‘llﬁi&@} Hon@HROMFEE R %anngtcB% plex
present invention, e t ho nd ﬂeV|ces dlsclose

bﬁ@?'@ﬂrYV'Efrdegeﬁé?ettf'%(eaﬂv;QFgﬁa %teﬁ@fidi'% BVickSs @nt|

bondi d d

cont r act " ARGOTTEyS FrEk Strdap et TR BT TS eppgiments of the
pesgeatlinvention otﬁllzteherphttiaaeunsulameemmteﬂal ée.g., papdlymat avakgrial) in ring,
r?%%ééﬂé%ﬂhgaé{%g%é lté&e%oﬁﬁé‘ﬂrgﬁa%uﬁjﬁg@d g?gb Sz] géj?{fcglgductor
elsonmefitieclyd eddid tgecsmqondscteedgvlce QFPs, st acked di e

devices, and BGAs). | n contrast to prior art

fabricati ds WikPREHBlaIResHeseis, eartRipRMbRELNQITS OREhe present invention

\ p%ﬁ@@ﬁ&dltlmféﬂv&&ag'éd Vet §rive kit thbiiddtionitBeitidldsy fcluding:

t
BB LRGN i i PR RS e TR &Y ESRETSifeo e used
fer stabibzihg ahesemdmﬂmds;catrﬂrurwahae rsemiicondattord deviceapplzation.

8?“?&92%%@8@ F e f)o?zﬁent uluvel%%o Q&&'e%%%eﬁ%r ec!o'ﬂ‘!plex

S of resen I nventi o rovi
sewhitiond actat dad«.eatylpag ée-goxseackpd idésr demigesy, cEmdi aib;w fon extended

?ﬁ(ﬁﬂ:’ﬂél‘qgﬁﬁhs GG dMpIe 286 dipBEad | exi bility in the

cati1on process, mnim zation of expensive polynmer

used for gfqubpb |5'|I?Fu§ﬂn€bté§‘§ cG@M&W&nQé Slemﬁéﬁjse%ﬂtdkﬁfu%ﬁir device 500 in
seni conductor devi ce ag@ﬁl cation,

agrRs e Geemt!s 2B eXeRalapy BERAEIMER eﬁmeoweﬁeau E\éefﬁl%e pegpiconductor
devigplses uﬁ@mes%dﬂcdrﬂucmewemem yoage(®e, gdie) shaaked odileadframe

5$2V'F‘é %adp@”d al %8.‘3"# uePor Xn%g %ﬂAPCO” “frfm‘%’ﬂqtegttg eha%frlarr}‘{e 502

uawgyansacueswee\BooﬂmgemwﬁﬁJmtomdedeuer@@nsmn lpetween semiconductor

e?e‘?ﬁ@{t%qca%d&éa}rﬁﬂe %&%EPH %{Oges E&EBSSQ{%@P lfglggs Bﬁ?e%r}_to the

nvention m conduct or _
devine ciosidaideomatdriahba? isemplied tg a poitien ef bensling wires706. For
e&SﬁQfef HRIaeVe mé‘i@i‘naleg(la!%'ﬁ be%gghé‘d)mdéiﬁé&éng@ﬂlﬁnﬁﬁb afor any

e nount ed franme i ng.an adhe
SERARIE RGPTR F1EGn 08 BP e AT EIoE SIRTRAL SO, Dt isbrinsulative

nsatigB1IRURbPbe 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
contacts 502a. Alternatively, insulative material 512 may be positioned midway
between semiconductor element 504 and leadframe contacts 502a. Further still,
insulative material 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
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,
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el enent 504 and | eadfrane contacts 502a. Before
overnold 508 is applied to the device, insulative
woredosniabhs 512 is applied to a portion of bondi PgI/vs200£017981
506. For exanple, insulative material 512 may be
applied in a rectangul ar, ri r% _and/or any suitable
shape around or about sem conductor el enent 504.
Furt her, insulative material 512 nmay be positi oned
oser. to seni condugct or
el SRS arsaa; Boplbd neae sok A SaPPIG s er
om\m@sos Q§slrbsmrit|ehy (*edueed |fa10e etimirsared t ddditlioasntby stabilizing the
. C A . .
oL AIE teS no8 oA FEUSHR Y FonB IRy SU¥'ald i ebricaton
maysaidcalbe swbstatt@ally aedsed. may be positioned ni dway
bet ween sem conduct or el enent 504 and | eadfrane
cont acts BuRéptiveunatedp! 513 may ben&afiexampée, faR@ymar maerial such as

aﬁ%%ﬂo%ﬁré%ﬂws' Adid?ﬂ&%ll?t ird0Mt0E nibteHTERR rﬁBy rrQ*ILﬁ:TeI iA\ative particles or
ween sem con uctor elenment 5 | eadf

beasts that distprie bglavegaanding; wires Q/aW'Q:Pe%'? @at'%wf insulative
nwt@valc!;mgcolmauingtw.m 508, eBiichl inSdlathacheris fbxher stgbilize bending

o g o e e B S Al ierc v
pedsabi Invemtmy, lbiom thisn gtiwe begdHdistribiutdd imggpélﬁulqttyedn@terial have a
n‘?e,:éﬂtspﬁg{l%lé@fzggf 'aP L(ﬁﬁé&ggcégﬁ A, 'aallneélja?\ parcle ssz%f 4iskm, and a

Cl rcul 8 ondi ng W res 6 during
My maRarele size ©F P o d These 'unéulétm%g%aﬂ% rgRY 9% o gxagple

spiherRQf sifidd parfakgd. Additionally, by stabilizing the
position of bonding wires 506, open circuiting of

bondi ng Wrigese 606a dut awgy bidbniavabf sammwwtarmdve:e 600, where

b I |
SB b Ahbe ERPE 14 P ML Bl Lottt
Figass B. AbClaitit thenadelmplary resuipcatime st cvfa:herpr@enEmenmn illustrated in
Flgafd 88 g&sghfag&rx&s%%g gﬁat%apefﬁﬁro%% G35 B8t of
W r

ondl n I catlon
bonding a\tlir%eﬁoﬁatlﬂ?rw&ylenﬂnzdﬂt‘j'Obé‘rfel'ﬁ@'@ﬁ"&ee@a%@ 5$acﬁgure 6 also

lllugﬁ‘ﬁle@tlhé@atpféafq§tef'ﬁr gi‘@?roﬁldﬂ@i' Adrde é?ﬁﬂ%rrlﬁ)rwr’f 6ﬁb(§Qﬁng

respect to one ano Accor d ary
\A@r@sé@ﬁrréﬁsul@mvet Wéteﬁ&a&éﬁmvn%ﬂmvmd '3 RSIM %iﬁ%? g};@ lon to
irkeftve dhé?cbﬁbleEZGQ d. D irt & eedtasdullsr, irvig, amd/er ay stigatde shape around

obae?qt(ﬁaergwtléqcnggc%:r éfn?%%a;oél g%t ¢l IK/ rhs,ljul 'Rerl C?%Fg! gy may be a
pofyniz) nateridiheesk ak @sLEpaky \resnh}eﬁa'dismﬁnwcbgl,e |ﬁmla@v@h¢ﬁd§ as
dggé?% H%%oves}/vlithqgs;%%ﬂ GbGR 5Figure 6 is a cut away

m conductor deV| ce 600, where

sem Conduﬁg‘aﬁ'e ‘;G?Nds‘fl%téozg)sérﬁlc%hmdté\rdé\lﬂzetﬂﬁ) |ncIud|ng semlconductor
sem conduct™or devi ce lustrated in_Figure

elomant 794 regaripd aweaé\fr@mﬁ ﬁ%t BB'Fd'f‘%é‘”rﬁﬁgQérRrOY'ﬂ%'ﬁFTCBH"e‘:t'O“
betvdent Jerti€shduBtorie@imieht F.04RindUEgdfRarhé borstbErtZRa. Insulative
rrllaQEHéla%llzvg ppcl)avtl ecf acrossslazp Jtl%\r/llo(#% %E;Q/vsh’c’es%o%otrt Ité\)b Iléje bonding
wires 706 with respect to one another. In the exemplary embodiment of the present
invention illustrated 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.

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
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bondi ng wi res 506. However, in additional to
insul ative material 512, Figure 6 also illustrates

w0 p®alads/e material 514 provi ded across anot hB€T/US2004/017981
portion of bonding wires 506. Insulative material 514
may be provided in a simlar c7onf| guration to
‘insulative material 512 (e.g.,” in a rectangular, ring,
and/ or any suitabl e shape around or about

senm conduct or. el enent. 504 I.tion sul a
Prio¥ided! i o818 7 nBlguised gluagp vgrmgyer%hgw FOV, &ed across a
pcﬁ'ﬂelxyaf belsdllﬁg waieg 708y Bynm:douldmg inswlhtive mtérm@é4as addltlon to

|nrr,t‘|i=1 ﬁ\ﬁ 5? ARG %an%%ﬁ@g%) 0 Fdrg%%taamh%étigml?re%pect to one

a se uctor eV|ce I nc
amﬁhmmonductor el ement 704 nounted on | eadfrane 702
Bonding wi res 706 provide interconnection betwee

sem condubktougl Rigwist7 THostrairg Seisand uaier %%ﬁ‘iea%(?%'”?b‘ﬁé[‘g single
inbNat @ hla¥&idHing 713! aﬁ&?ng‘@e B"Iﬂ)é'tr@@éis Ml@@ﬁ@tdﬁweblcewoo

nghRan B ote petesL a2 o R SHeaL e 5, Sitiona rins
(oeraamlsmaéd gﬁrttohe) @rraasmnmatwemrem nhdyl s praaided. iAs such, one,

ol 85 a5 PR B PREHS FRISE AeRoL gy o oppiea o
glaemeammndmkomde\se?masdnsimﬁt or el enment 704. By

providing insulative material 712 across a portion of
bondi ng wFigeke 762 ceprwRYoyiewadbonding dyiresi ?@0?0%@1%%060 For

%ﬂﬁé BOFi ﬁ?%w@? 086D IR bRk byeE gﬂﬂ'%dinﬁb!rt&fnetﬁorﬁﬁétween a

t f | d
L gL o0 Sl e RS 08 LGS B ot shown

Flt;;Qret ébeln@yérﬁﬁomddcttﬁ‘tde&tced Ih@lEﬂl@Jmete}lal p1p ispitividedractass a

e i B Y SoBAEEL T P e o
p@$dntpnoerittbtedilestrated iraFigoret 9,onstdatnkmmate1r@l \Bil 2 dncl s, inRyfative
bI RV ermsdlgrﬁa\zg géa{d%ﬁ‘-t}é}pﬁggf Aaldd dr 'ahff’éiigﬁtté% Eﬁd because the

|nsula|ve ondl ng'w res 06 are f urther
instlabive beads Wetﬂmallééﬁmth?@'$ﬁ'éc%l?ﬂ§Wﬁ%'? adwwﬁd&gﬁimg wires (e.g.,

bé'_t'v\@éﬁ galoZdinbl\M?é 586 L8n P 0B IO BBERLIGEBEER difkrse |nto a position

oeAgan eCiReETt BRI PSS SHFISBH RHE o ReD PO eigDIB) nd insuiation

bém‘eleu_ddem;ehﬂsaﬂcﬁﬁg waesmterial ring 712 and insul ative
material ring 814, additional rings (or other shaped
por ti ons) Figuran illussatestd distamae &d1 aleprasgniieg prcenteddd-center

dﬁw&gﬁb%aggg@f BGV\RIEGIII B%n%ﬁng Wwe@@fm?fana %%Bbqﬂrurl]qlnfer, ure 9

|nsula ive may be a
iligstretes sedist@ooel I gepsenting, a a@acuasbete@en Fbuogéllne vgrqu9%a and

éég ﬁ%dl\ﬁé%&’aﬁqfex@ﬁﬁ@drﬁQn%’of:l%er&%%l'é% Q%Ent lﬁognt%?ﬁ@he insulative

exa W I es and g
nmt@'\yqld@ay[ be applisdriaaitrafinegritchckgndipg wired semiconductor devices. For

example, distance d1 in such a device may be approximately 35 ym 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
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
resulting in a semiconductor device of decreased size.
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sem conduct or el enent (not shown in Figure 9) and

| eadf rane contacts (not shown in Figure 9) in a
waeswsoengkict or device. Insulative material 912P¢HUS2004/017981

provi ded across a portion of bonding wires 906a, 906b,

and 906c. In the exenplary en_béJin ment of the present

invention illustrated in Figure 9, insulative materi al

912 includes insulative beads. The insul ative beads

tho +nsul AfiaRTsEteserd of b Fling seRRondRirafei s Secording to
theepresent indgramans thedrsicagsevafitbs ifolisipn oftthe wetathvendategial across a
thfo‘ﬁ O?Qﬁ@ b?ﬁ&*oﬁgﬁ@s tﬂehcﬁle 8@é@{éaé§ul?§cﬁ’g§lagér§a? G5&fto encapsulate

pos et veen a
thﬁw@?\é@mpv dei@nsigudntahe éﬁﬁswa@ﬂswq matﬁml Bng pregesse.g., mold

%S&Mlﬁ@&pﬂﬁ@@k@%l%%&ﬁ)m BeESus? the leHedJRlRS dBes not
sta "dl refresenu a center-to-center distance

”??eséar Vﬁﬁ?él’ﬁs ke &he BORADA YRR es 906a and 906b

Furt her, re,9. | e dlst ce "g2" . .
f epr esent | hggga%ﬁp'g& ﬁ‘\ﬁé ?th\f?dmﬁ MR Fggzegcﬁéﬁorgﬂ’t? to various
e%ﬁblarwﬂernbodimegltst of tzhua pemmpirmeytlmrbmvl beearty ofa htm@ber of types of

m@[n%?? % % e %mﬁ) @eth% Bééjéjsa%év%e%];t&?u gd By snga fi Ierr Further,

W Ted Sem con
thﬁe‘ﬂﬁle'é%Ve P@ﬁdsemwbe of varygtgatrm@s tlavmm vanyig sizercandehapey.
be approximately 35 mor |ess, and distance d2 in such

a device MBS '%Yaéiﬁsmﬁﬁ%itfﬁltbe PEeSAR ipventiagsmapynclude a high

vidEssity dumgviolstdudBIY 8ilie@t B6r ddanife, the iMduldtivientidiledbi M8y be filled
d therein) acro ortion of the

W%Eﬁglcﬁgflt\sﬁlp"?éa t ??f&e"tﬁ%‘? %]9%‘35%?96%{8’ wire stability of
th dt trafi
B NPT ENTI
pyrdiciecsizef dinmetasy drsd:leialtwln odiyeto dilstinBly sificbfiliers( e1gg Si0,) used in an

'n%ﬁraq:i gfgag&tiﬁracg&*\éin? da‘?uc ﬁ%&dﬂﬁeﬁﬁe&ﬂﬂgﬁoresent invention. In

thecesten LB 1bHEYn Busirelyd e FIoHE? 484t Siifact paibiclp size beads range

frbﬁﬁé’dpﬁrbﬂﬁma‘tély@ @ﬁﬂ?u&@@&é@;ﬂroﬂﬁl\été}\? 0% nﬁ&%@aﬁﬂ@her the
ddi ti onal benefit abricatin

d§E’fﬂ”E'8Hd’uéi“6? 1 pavtidesizg bearianges B'OFh%OpﬁPé@@F?'% 0.5 microns to

apmmmat@w A0Smidnéris. b&ceawseus@fr tihidBar dHalrtisf Bguref1d la@strates the
atl t.eri rtlo of, t he bondi ng

PhiRi Bt oY SadThfd btk 138 sl P ot AlicB 2 iciBen . o
encapsul atl‘ﬁe hga Hf?é’r ar‘@é’mbﬁ &r’grﬁ)t ﬁé{}éﬁ? 8{ toabé 8§&1cularly useful

expenS| ve nateril a proces
wheie djsearsad mthnwsybpug @uatera)als ¢g-6b qp@pbreﬁgﬂ))aqgemf@ certain

eiéaﬁpusﬂﬁéﬁ%u.%htsd&%e pdseRemSan@di. T‘hé‘ﬁﬁﬂn&@al sistbdtiohsor the
bondi ng wi res. The beads included in

S'l'??s?!fﬁmeFex‘fe';'%Fﬁtf@rr ?hgl type ef ?&*@a'c%i&é'&?cﬂeﬁ@“ﬁ?d\ﬁa'ﬂaoh§ 0% are
g@é&é’f’ﬂh@rﬁ 24eﬁ‘@ﬂﬂisnmv/s aff leb1Ehapr 2s@idromd ¥ @G tcdter™Bin 6 microns,

4%9/%/ are Ie H‘I fé m?cfroﬁygr%?gpefater 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
than 3 microns and greater than 2 microns, 12.5% are less than 2 microns 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
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
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i nsul ati ve beads. For exanple, the beads may be
constructed of a silica filler. Further, the

w0 p®alhaRds/e beads may be of varying types haviPQr/us2004/017981

varying sizes and shapes. The insulative material of
t he present invention may |nckyde a high viscosity,
ultraviolet curable silica. For exanple, the
|nsulat|ve material nmay be filled with silica at a

rcen e bet 10 |
o et EE o 35 o5 (e HBISE Pop A s BRs dhddieater than
omanhtdr@ise 1Si33% dirahss etign OL3Stmickonsiand gréatenthah 8.8i mictons, 9.33%

a'ﬁa? da% r&x%s %h?grea%%gr?aanfg n*la—n@ydé §§% Q\Ie' Ig%ashthan 0.25

an exenpl a
nmressenmd greatertthen. 0. 2 microh® Ae&%%pﬁrarlqucth@m @ribmlt;r@ns and greater

I'LalnI 385 rn"ﬁt:l%gs' 8 aBbPtBedOimah r091§ Hlérﬁﬁs gntﬂ)@Féét&l $ahiZ€ microns,

eads range from approxi nat el .05 mcro

5850 o5 leat Enap @ 1anikTEEEng, orealte H&n 0. 0BG igfoRe 515384 ape less than

09 Mickdrzdant @@éiér%&l 6'08611*&&&(3’%4!%%@% fec®Bhan 0.08 microns and
I_mat e 20, m c

r oxi mat el r
OTRREPR R P o PISPHES e S BrRLR (95 R (7 ECPTE 4 g FA g anan 006
nii&ren@@rndema‘@eamﬂessahhn@i oembdroeach of the silica 1
and silica 2 particles. The silica fillers charted in
Fi gure 10Akavevigedoatmvet mshletipabeadsuleas.) gilicss péliclegshenvarying

tyHeS %ﬁ? $6ds Whd a}h'l’)é‘ iR 3 Mﬁ.ll%eeﬁw'aﬁalr%l Q@cogdlng %’Qéﬁfaln exemplary

esi n accor ng to certain exenp ry nbodi hrent s
embediprensenf thervesant diventing. FATSENRIS th@. silica leFFfBWt'Bf' of

pén%le@nllé Be %)’?’éﬂe\fvﬁﬁ tﬁé gifiéa ﬁ@fstﬁIM|dny6TQJa@ilclé§Jhﬁf bﬁe’iémbodlment
I'i ca e3|ﬁnate silica - 0% are 33; 24
1 iPB5 46 L5108 A AT IO, K AT SRS R @?fé%?@g‘e ype silica 2
dishiutiba dﬂpél‘tﬂﬂ@ Mb@%l‘&frelllhmlﬁdﬂﬂm Si6 , pacicnsizaddtribution of
1.5%are less than 12 -

t
&ﬁ e?aaﬁ%tut%@ pgﬁ?vé%? e\n l??]u')ﬁ ‘microns, 12.8%are |ess
than 8 m ?égﬂfd \ﬂﬁ'galgfls‘%@&?ﬁontm% @'HE% ‘ag:l%@cer gﬁ?es&%*@ﬁéemlxture of

| ess t han m crons an at er m Cr ons, )
sphesichksiicat ilustratedirc Fighes hhtﬂi gP baPEF gReRERT tizawﬁérraﬁsonsl 0.85% are

ek +1Paf0 94 ?nlér%ﬁ§ ah@@?ea%emh‘éhqrésm%m\sgBQﬁ%%ré [2@8 tHan 16 microns and |

m Ccr ons, .0% are”l ess than m crons and (greater

greaterhap éﬁsmlcéﬂﬂﬁ 8.839% éFee'eF%g?"tlr?aﬁ"Cﬁ%s AR PERqterdhgn % microns,
olTeR LA Ik a8 MicloAsand E%téﬁt@bhledma:lrorch 719494 tar® lesothan 6

f
e A G0 ST, 201°9% df L FPa e Rl grepter thar
2IrhicradBs 9. 6295 Hrealess tlmusz trivarnngargd me@terrtbaaridngrm &r5% are less

ahna'P QCr%{lg]aﬁa gpe%geljthgﬁ% é“hﬁgr%ﬁ%? 169 |Q-. Iéss“ﬂtl?‘éﬁ@@ nffdns and

ess
gmatqtmuhsn Al Mjerens.c2. 11 lasmless Hham @B gnisrons 2ndyealies th‘%s% 45

n% Rs, 0> .46 BHE (L8 $hand0. 453RRr G @Ak YredtBAthah B2 rAlcFIr@Ns.1 are less
43%'are Tess than 0.35 _m crons and ate
o s Saren e oS h e g A= Shat Bk fugfons and
gkdraér Hal 03 eﬁl@ﬁﬁs, 91830 REE thadsE 3trhiaror8.ahdnjreaten shanol 25
n%ér%%g,ef 315 Ig%l less nnb 3 orrrlliscfons angoé)rgafter I:h%%so Ehl'ﬁ‘@ro%s, ? 0 are less
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
microns, and 0% are less than 0.05 microns.
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m crons and greater than 0.2 mcrons, 4.33%are | ess

than 0.2 mcrons and greater than 0.15 mcrons, 5.83%
wae@shesss t han 0. 15 microns and greater than OPAT/US2004/017981

mcrons, 5.93%are |ess than 0.1 nmicrons and greater

than 0.09 mcrons, 5.53%are H&ss than 0.09 mcrons

and greater than 0.08 mcrons, 4.93% are | ess than

IO 08 mhcrons and greater than 0.07 microns, 1.73%are

ess than_0. 07 mcrons and a t han 6 _m_crons

and 0. 310G 1553 (RLAErE eeURS BaBefiog e pagkadiy -
serbieviuctdrsievire] Vit sbantlB02 engnsulativel matep@al isi appdisdl aoross only a

ool o AR bR Pt B ki BHi T oK Between

e|emenp;rmstbe]semmechtuqto:ndevﬁm @(Siﬁl?)l1604lttlh1@ cendm@arﬂand
egh Ikh[)'e?éhqéﬁts Eh&lpgﬁlafew thEreBy ﬁﬁ&a\é’lnghth%rk%rrﬁédridﬁétor

ution o artrc n one enb
depmet sAfd?PttOIﬁé' sfep 1286 1thgi issylath(e aterigt 'spfé‘F‘?q aftessthe@pplying step.
mxed with 3 parts of the t but i
of parti cﬁ'é'éotloﬂ tBSrpr%sﬁ"&Hm’e%F%B?% ?% %‘5 8|H1ar|9y in relation to

a Plabtdr(l‘ré@aﬁgdl@' sHapkd iifutdtve rﬁéteﬁiaICdiroandTbKlaMLﬁ: a $§emiconductor

B P LS EOS 0l e
matdriat anayl bajmwmiteédn amumhyume carfigusatinn (8rds, gﬂlemrebrldge of

intsnlgﬂ é%ﬂ#%ﬁé?%’ log%gé%éaé@dg s Ell% aliftzdd t%rl%at?céi\fs}ﬁle sweep.

Fons oare ess than 16

m cr ons a
than 12 mP%rt Ig{]rga{aeﬁlhsglrgg\g% éﬁﬂ%ﬁmg}lnbgragﬁgé@mea S@5antially

ciruEferaniial shape@bgHEsan inhey elemeat of H%S%“'E?H%F%r GZ*F“-sSIF%
sisCartRA§ cirb@fifePertial ERASe mag bgra@gtofa runatierdf r@eomn& shapes such

. a%,ggg%g;/% aCIrl‘%el(;@laA)Og?| a ﬁggg@(ﬁiﬁ?&%ﬁ%&, glf]%rawaﬁ &tl ,P g@a aase the geometric

stidparis $ulpatamttatly, ciroubférantdal] i sloes hamnelcema:momalﬁtely surround the
in%ﬁre ?Ite%ren‘: hia{he se g&n%rug ’d8§|§<1:6% are less than 0.6

ons and rea er t mcrons, 2.11 are | ess

than 0.5 h@%e&rn?‘m\%ﬁt%lhﬂgs 9eé’r5dé§c?5@@§nrr%rﬁ%5m relation to

are | ess t 45 'm crons and greater than O.
aminsulstiye n:Batif'%.'rt@'fllge%@OWﬁ%?ﬁ rORarI B AS SRRPORY EaRrlt IS not limited

tﬂeﬁ’é‘:@t Q/a3@u§7aﬁé@1@|§ive %s@%ti&é &‘nét@ﬁ&s hﬁwlbé)uﬁlfzems@rlﬁmgs adittek material
reat er

Fﬂvﬂeéﬁgabé'f{:bj t@ Fg'aql-gﬁtorﬂl?g?]\h@nggn cgpacﬁ on beig’\ge%r} g?e]n'éeg\ts of the
sérirbnducksr devideorFor @ramg@leg atsetid bh ambs@a@aﬂycsob@snsulat@r having an

%srlv(?neis kITB%Ea)QPé E% > ﬁ&giogrg?ﬁe%%lﬁ]cﬁﬁ%v@’eg’therebly stabilizing
thdﬂamdihglwrres: aodmsubslarﬁiallarredwmthermﬁermai for Whgrqwﬁwg among
a@@r‘teJonHE@anpesogAlgérﬁ W@y a1’r idSuIahive ia%%sméyhﬁé‘ agpl%%l to a portion of

crons a reater t . mcrons, 1.14 are
thehlacmctmg)mrm caﬁ%m%tab'hang rt@%pewadwwee a0 SHPéﬁaBH%“Y icing the

pBlcAtibeds shdtRir&lifig BhohgRaj=rBAt idrRmMiEwirkslan 0. 06
mcrons, 0.07 are less than 0.6 mcrons and greater

than 0.5 1In embodiments of the present invention including insulative particles in
the insulative material, the particles have been described primarily in relation to silica
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.



m crons, and 0% are |ess than 0.05 mcrons.- 10 -

Figure 12 is a flow diagramillustrating a nethod of
w@aokagi2eg) a sem conductor device. At step 120PCT/EH2004/017981

insulative material is applied across only a portion

of at least two of a pIuraIigx of conductors providing

i nt er connect i on bet ween el enents in the sem conduct or

device. At step 1204, the conductors and sem conduct or

el enents are_encapsul ated, .thereby backagi ng.the
seni condu&tt‘%'luebd’ pe%qlatg\g(EIa?}tntwaanglﬁg%th\%cfgﬂ Hejgade to the
iluBstledtdnvisbdivatetsiviithous deparéidg dfone the stepapplhys inyestien. which is
Al t hough .t he .present i.n ion has been descri bed
s%’ra\r%ﬁﬁ'igﬁfmﬁﬁ "ﬁ)é ea$| c?ﬁ'd?%()%%mrjlgng or rectangul ar shaped
i nsul ative material around or about a sem conduct or
el ement included in the sem conductor device, it is
not limted thereto. The insulative o material may be
provided in a nunber or configurations (e.g., a linear
bridge of insulating material), so long as the
conductors are stabilized to reduce wre sweep.
Further, the insulative conpound may be applied in a
substantially circunferential shape about an inner
el ement of the sem conductor device. The substantially
circunferential shape nmay be any of a nunber of
geonetric shapes such s as aring, a circle, an oval,
a square or a rectangle. Further still, because the
geonetric shape is substantially circunferential, it
does not necessarily conpletely surround the inner
el enent of the sem conductor device. Although the
present invention has been described primarily in
relation to an insulative material being a polyner
materi al such as an epoxy resin, it is not limted O
thereto. Various alternative insulative materials nay
be utilized so long as the material provides stability
to conductors providing interconnection between
el emrents of the sem conductor device. For exanple, a
solid or substantially solid insulator having an
adhesi ve backing may be applied to a portion of the
bondi ng wres, thereby stabilizing the bonding wres
and substantially reducing the potential for short
circuiting anong 5 adj acent bonding wres.
Al ternatively, an insulative tape may be applied to a
portion of the bonding wires, also stabilizing the
bondi ng wires and substantially reducing the potentia
for short circuiting anong adjacent bonding wires. In
enbodi nents of the present invention including
insul ative particles in the insulative material, the
particles have been described primarily in relation to
silica particles; however, the particles are not
limted thereto. Various alternative particles or



beads may be utilized in the insulative material so
l ong as the particles may disperse between adj acent
w@ondiees s provi di ng i nterconnecti on bet ween BCEOS2UE017981

of the sem conductor device.- 1 1 - It will be
appreci ated that other nodifi ?Kions can be nmmde to
the illustrated enbodi nents without departing fromthe

scope of this invention, which is separately defined

in the appended clains.- 12 - What is Cained: 1. A

Wtett io0lagheggackagi ng a sem conduct or device, the nethod
conprising the steps of: applying an insul ative

mat eri al der os# wathpdof packadito @emicondyater deyticep fthg method

C@%ygghb&yégﬁpggﬂductors provi ding interconnection
etween elenents in the sen conductor device; and

encapsul atabﬁlgiﬁghfn_ MOMEted Riaberdd) GcRIsE BRI portidAraPRY least two of a
&aclkta%l ngLﬁ[ e sem ¢ _nduc;ctor de\éj C 't2' Thle ne h.ol(jlF of
plyralititt CoRALCHRE? PP SithEoPReCtopdistEten Saments Pibs
sémiohafidtyiedemdecraindl after said applying step. 3. The

nmet hod of claim 2 wherein said curing step includes at
| east one eotapsektingdghe¢ hendustars and elermatsrthatebyrickaging the

s%ﬁggﬁégﬁo;@g?&psulative material to UV radiation. 4.

od of claim 1 wherein said applying step

i ncl udes appl yirRg nadthbdsHLIAN Y §uRASRUMISHSAR ! tepoBf:
spherical silica particles to the portion of a

pl ural ity cgfing eitdiuslietive materaftaetdi@dpplying depn 4
wherein the insulative conmpound is applied in a

substanti gl |y aheowasthed ehtlbiah 2ivelenein sahiocuringrstém imefudes at least

el epent,. of .t he nm_condu. vice. . 6. . )
o 8 i b dfart s RAGHEL A ST IS Ag=Plo uv
radiati@ast two geonetric shape structures, each of the
geonetric shape structures substantially surroundin

an inner & enmeihe gtethedobelpine dwhaseipsaieanrbeng tep includes
a mhlﬁ/%_'ﬁrﬁn@t!ﬂ% P cSRPEBId cofmprisiy SpHePRest MfcaGlaptidiedto the portion of a

ti
éréin sald applying step includes applying a solid
Plysalify of P8 Ry an adhesi ve backing to the portion of
apluralitsy of . . . . . .
. The method of claim 4 wherein the insulative compound is applied
in a substantially circumferential manner about an inner element of the semiconductor

device.

6. The method of claim 4 wherein the insulative compound 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. The method of claim 1 wherein said applying step includes
applying a solid insulator having an adhesive backing to the portion of a plurality of
conductors such that the adhesive backing is in contact with the portion of a plurality of

conductors.

8. The method of claim 1 wherein said applying step includes
applying an insulative tape to the portion of a plurality of conductors.

9. The method of claim 1 wherein said applying step includes
applying a continuous bead of the insulative material across only a portion of at least
two of a plurality of conductors providing interconnection between elements in the

semiconductor device.



conductors such that the adhesive backing is in
contact with the portion of a plurality of conductors.
w@200Fhe12oeet hod of claim 1l wherein said appl yi nBCHUSI904/017981

i ncl udes applying an insulative tape to the portion of

a plurality of conductors. he nmethod of claim1

wherein said applying step |n€1udes applying a

conti nuous bead of the insulative material across only

a portion of at least two of a plurality of conductors

provi di ng 10nt erTbemmeibod ofclpam wedrereineaishapplying tshep includes

mElmn%%gqﬁu@étl\QQT‘ét‘éﬁallg’ro&Qd aTdE?lp hBS’rth’l ol Eﬁé’r element of the

éréin sad yi ng step includes applying

S?W§@PQ¥@©%dﬁ@@%rlal around a peri pheral portlon of an

i nner ele t he sen conduct or devjce.

net hod of t ai ?ﬂ"i mgtePErhclais d WissriDisaly %Rpé\ﬁ“ﬁ? ﬁEun'ae'gdes

applpingi thg itdutativesubtatiavie atgéast bab distined stheaakestaddund a peripheral
ound.a ortio

ofieRln ot b et R it alEtsF AU, o 8By not being

Imcmw@@umésommamnbemg in contact with one another. 12.

A sem conduct or device conprising: a plurality of

sem condudior &l serpeanstucter glevicalcpmprigingconduct or s

providing interconnection between said plurality of
seni condu@thhyralifyerfessiicongdretop glemeditiat i ve materi al
appl i ed acr ss.only a portion of at |least two of said

ol ur al i t y S URHRICPBALCtorEProviHingd BRI EMGHIRMPetesn said plurality

obfemicanducidt dlernémtey asdnpri si ng an encapsul ati on | ayer
encapul ati ng said conductors and el enents for
packagi ngasét'hsnillaiwmmamdabmnﬁediem'roseonljzéh pdrtien of at least two of said

pﬁ,‘ﬁgﬂtggpg fordevice of claim12 wherein said
lurality o senm conductor el enents includes at | east

one sem cegducipg s%ﬁ:oh@ﬁ(&t@rgdé\m@ Wcﬁ’é Tnt ¥ ﬁfrtl’férrc?anrlsmg an

contacts, and a |ead frame having ura
e%%”c?éﬂ'é“%’?) IﬁygﬁﬁgcapgéﬂtWquam %Hrldt'ﬁt%? a glemansy é"’ packaging said

séhRvhdlidigr dévicel connecti on between said plurality of
first contacts and said plurality of second contacts.

15. The se¢#i Comﬂelsémrcoda»dtmed@/fceCdfa:ila‘mnllQ whefeﬂi ﬁalsmilld'allty of

Lve S [0S ortio
sérﬂ%ﬁll\cﬂ{ct?r el . \M)lﬁ%l des aq:dé%? o%%lsg&ucog uc or ephavmg a pPurallty of
first contacts, and a lead frame havmg a plurality of second contacts, said plurality of
conductors providing interconnection between said plurality of first contacts and said

plurality of second contacts.

15. The semiconductor device of claim 14 wherein said insulative
material is disposed across said portion of said at least two of said plurality of
conductors adjacent said semiconductor die.

16. The semiconductor device of claim 14 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.

17. The semiconductor device of claim 12 wherein said insulative

material is a curable insulative material.

18. The semiconductor device of claim 12 wherein said insulative
material is at least one of a heat induced curable insulative material and a UV radiation

curable insulative material.



conductors adj acent said sem conductor die. 16. The
senm conduct or device of claim 14 wherein said
wo paloa2ds/e material is di sposed across sai d pRCT/US20040617981
said at |least two of said plurality of conductors
approxi mately m dway between i d sem conductor die
and said | eadframe. 17. The serfi conduct or devi ce of
claim 12 wherein said insulative naterial is a curable
insulative material. 18. The sem conductor device of
cl ai m 12 wBer eiThe samitondsctbatewies ofetlam &2 wihereih shiddssulative

n%%%\iﬁfis gornﬁl%edl &%U&Efial|w5\a§+r%rlcglsslﬁ‘c%tda¥ﬁcl teri al and

I on cura | nsul ative material.- 14 - 19.

The sem copduckfg sgﬁleoﬁgu&Er Gé\ﬁéé"bf]@alwhfi Wh'érélﬁ“sgld insulative

insulative material 1s conprised plurality
materdd!ic appligd|aregndaPeriehers pg@m?ﬁéné@mr@dﬁmwtqﬁﬁald
sekRof8ubr @dvidan 12 wherein said insulative material is
appl i ed around a peripheral portion of an inner
el enent oRi1sai dhseamimndudcbodevdayvofodain?12 whaeein said insulative

oS 3P Bl ARIESFURGEpherl porcen o an
inghies elenvint of saidtseméeondroan devcp erichiivesr strugberesingh beingen contact
WithNEle £logh®nt of said sem conductor device, said two

structures not being in contact with one another. 22.

The sem copductrgg sdRYdoRBu@br §4\akdRflctainhes Wh@resla»sg.d insulative
insulative material 1ncludes a substanti all solid

matenia! pdvdesA sHRsratialusald (nevEriRYEIg Ak ahesiveLompgngnt such

ticetizari a%eewmmhemtﬂs imcaraadtagith vait posto rdofiszid BORast two of said
lsmlq %nc sotvvo of said plurality of conductors. 23.

PR S Jiftor device of claim 12 wherein said

i nsul at V%s.mat 9hé bl SnAlctbP3HAL bGailPPE wherein said insulative

material is an insulative tape.



