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WD 2004/ 075347 PCT/ US2004/ 003493 W REBONDI NG

| NSULATED W RE BACKGROUND OF THE | NVENTI ON [0001] The
wones@sd4rnvention relates to wires and 5 w r ebonaiSmg4/003493

and nore particularly, to a nmethod of w rebondi ng

insulated wires. [0002] An integrated circuit (1C die
is a small deviVERERQY &N@@ﬁ%&mtor waf er,

such as a silicon wafer. Such a die is typically cut

fromthe wafer and atiaghed hazasaQ=sHbelrate or base

carrier for in?erconnect redistribution. Bond pads on
[oootile dhe aresehectihvealtiyncomiedtesd too Wiemds agdl t he

. carrier via wire bonding. -There is a continui demand ..
wirepgndipde @8RS &R é’@tréﬂ-g’&ﬂ@irﬁé’ui {9, ay&etaaﬁ&? Walrré%ondmg
insuGesRARdiNg increase in the size or footprint of the

IC. 15 There is also a desire for nore inputs and

[000@Ut pis indao@eted eswauiing (I€)hidjle densi tsmesl lofdevice

cannecti ons .bet ween chi and _their. package the
£ornigL T 6 SATHE SRALE S A AT 2 a1 b Sy
SuchAS e SpRAGEJIRIEIEEN RANG adsHSva fdacrerb et tarhed to a

accommpdat e greater nunbers of bond pads, so to_ 20 has
subsitra td e Ras S icafd Fodd® i e egenS eSS L B3R &

Bon@%@dsc%q QAR UEQ Zaumdi ANELQT, Wi € o Whidi&P3umniahs on

4Zum pitch applications use 20. 3umdi aneter wre.

the Reweliepmenta iwsideeitrgndicgne fiirere JAum piddhinuing demand
application .usin 7um di aneter wre. . .[.0003]

for man%e S &%erggfaé'ieéﬁﬁjﬁc‘@atifs’e Yii'f fwlc’“lukﬁu%esa in 25

cordRPHd NG AN MdRROMNG] Nthe Ralds dhatodiger isi@ldercthe IC.
diameter wres tend to have higher wire sweep rejects

Therg ishalfst g fpsistader Wt cab cary e 1o Khords:
resu%L{:Q_Lt}lqu! £ @.ﬁ?gﬂ&%tf’é&oyﬂ r@ﬁlr{@’ti%sd%&?é:&g cQ’Yips and
e It Is

asing insu or coated wires. However,
theidi ffdaitlded 0 zoht ailre goodl bondi Mighay il idly ase m130-arsi e

. coated wires, especially for the second bond..That is,
pitch N%@%keﬁ*ﬁ ata}T‘? rqﬁacbeoﬁﬁe SThEP I iRE DI pad
decrHL R SEGUKbRHL & e € IBkbdaNh Pasbnd pads, so to

Non-sticking on the second bond is a comon problem
has \ilte dirpngterediiyhe bond wire. For example, 63um pitch

applications use 25um diameter wire, while 52um and 44um pitch
applications use 20.3um diameter wire. Development is being
done for a 37um pitch application using 17um diameter wire.
[0003] Decreases in wire diameter cause difficulties in
handling and wirebonding. Parts that use smaller diameter
wires tend to have higher wire sweep rejects at the molding
stage, which can cause wires to short. Such wire sweep and
shortings may be decreased by using insulated or coated wires.
However, it is difficult to obtain good bonding quality when
using coated wires, especially for the second bond. That is,
a wirebonder makes a first bond at the device bond pad and a
second bond at the carrier bond pad. Non-sticking on the

second bond is a common problem with insulated wire.
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1 WD 2004/ 075347 PCT/ US2004/ 003493 [0004] The present

i nvention provides a nethod of using a standard
wahkowassarc wi rebonder that inproves the bondi RQT/US2004/003493

qual ity of the second bond, thus further enhancing the

use of insulated wire for w rehondi ng appljcati .5
[000&R| EFFNBEBERFPTEONFTEFEPDRAAINES S| B0BST- Pk ForSdoing
stan?%ﬁ@&ﬁitr@%o Elwﬂ%e%%%d%%'Eﬂ@tngmpg%béklsﬁg bonding

escription of a preferred enbodi nent o
qualiinyentfi dhe wieklonbe boert, ethusddustbed whbancdad ithe use of

) onj unct.ion 10 wi,th.the .appended draw ngs. For the
1ns”§1?|’:lﬁ YiER Err, S EPOR 1ntgﬁgprp EMSA "t here is shown
in the drawi ngs enbodi nents that are presently

preferred. It should be understood, however, that the
i nventi on | BRABE PESCREGTEONt RE PHECPEAVENEEngenment s

d i-pstr i i ad B,HhRe ' : :
e A R s o
detadllect decalriptdoneoti en pre feoedd antedirtemntt e piesent
. i nvention; [0009] FIG 2 js an enlarged side view of .
vtk OB St PP bt oS EPO] OB HeE ! [Ptappnct ion
witeHRY GRRHIRIs Beslienal WaW e thedeerd o020 Wy wfting

FIG 1; "and [0011] FI'G 4 is graph showi ng the peel
the sitreamgtiterf,orthetre ise cdhmarbemd b @W%@W%@w that

wi_r ebonds. DETAILED DE | PTI P ERREDR
are rﬁﬁ(ﬁﬁr%éﬁré’r T0012] %%&uglg[ égc:? descript S dgprever.
thatf atHeh ihelaw iion denmeat ilomidd kd theappendedk drandmgsnents

is intended _as .a description of the resently
and FrsErned g ddiSte M B 1 hett ﬁ%ﬂrﬁﬁ@% i s’ not

[ooddyt engded t0 ILeRiesentathes anlae Fordy ide Wi duddierical
present invention may be practiced. It is to be
conngwdsiret dod advatrdenes SOvisdnehy A s amtveaniiietons

oo fBY o8 5 Lt ST R I fnona
of mropeLof the invention.

[0010] FIG. 3 is an enlarged cross-sectional view of the bond
wire of FIG. 1; and

[0011] FIG. 4 iz graph showing the peel strength for the

second bond using various wires and wirebonds.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0012] The detailed description set forth below in connection
with the appended drawings is intended as a description of the
presently preferred embodiment of the invention, and is not
intended to represent the only form in which the present
invention may be practiced. It is to be understood that the
séme or equivalent functions may be accomplished by different
embodiments that are intended to be encompassed within the
spirit and scope of the invention.
[0013] Certain features in the drawings have been enlarged

for ease of illustration and the drawings and the elements
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[0013] Certain features in the drawi ngs have been
enlarged for ease of illustration and the draw ngs

wan4inss4el ements 2 WO 2004/ 075347 PCT/ US2004PO0DRK2AB4/003493
thereof are not necessarily in proper proportion.

However, those of ordinary skill in-the art wil |
thergoddiate MinteRCargardddh 1dePFoRST B ORRE tdokin ngowever,

thosld k& W@LI@&JI@/ %r(%(g.lliS@L% t9e IRH GAl18 iR iaheNBS - stand

t hr oughout The present invention is an
sucheld@aamlzml Clon reénet |da@ms,cdnﬂ@cmm§r@1l§o@dfqaatﬁeﬁ wp

Jirst d an a second device. The
indigat& r]1 e(e;t?ﬁ‘}‘? % L?&les a first wirebond that
[001FqCUITeR @xfdgeﬁt ﬂ@ﬁdrfﬂidi’f ian amsllaated Andondde tdn for

the first device bond pad. A second w rebond secures

conngy tg nge omPrsbirico o e Sthadavaced Bchd I Rpd rE 2

evi ¢g d r and
Seccaﬁfg%%négaenhances t pgq strengf%ﬁlfg¥ﬁék%%%5%§§l :
wiredMarebdritht Heeunayp a |ﬁm=ftf setr tfirromcet eentigrswifattdre bond

eregre%)on s\f/vl bong%eéﬁref%rg*dwbua%pdgqscﬁ?a e of abré‘#Jrse ures
a sRRdidEMiod ke Y iinsf1erved ndelide t[cpcﬂkﬁﬂ Jeond

present invention also provides a nethod of
devigleedratitatdd: canmewt fprandd rsteridlie &aaenel seamRpnd

enh eVIs{: q:DOIg)ee%I.Lg tglzo.r%ngri:% %%esch eses frefboJr{H ng e rr]%ump

rmng - a second bon formng a
is ofAfddte /’ewordd eondr Bie 2k fsJercsincbmd:eksnfda,r meckyrably by
W rebonding_a first portlon of an insulated wire to a.
éﬁr'

W%d)%falq% s tRaddy e 2 whiddieted |1P1§mp. In a
pre%ténﬂcnﬁn@{td WL @ tihe dddnsdg davigse.g The

second bond is forned by w rebonding a second portion
[001H] t H&e imaetted wiand itan & lsondpatldsts ehanaldrrhd £
whi ch 2 electr cally ects t N
cleR el uhd LIRS dife oS NPRT  BRcldd device
The $ea0d bmfﬂu&esafﬂ‘lfeetsﬁ‘ergyno?f cﬂajmarng)fa ﬂ:]lestseﬁr&[tﬁ forming
bond, [0016] Referring nowto FIG an en] ar ged S|de

a2 SeARN dlonth  BIBAHTTHAY Cortiet i Bh *%11«? REFarRRE W t i
£irdtheJHESEN £ d RN PRrirebonding a first portion of an

insulated wire to a bond pad of the first device, which
electrically connects the bond wire and the first device. The
second bond igs formed by wirebonding a second portion of the
insulated wire to a bond pad of the second device, which
electrically connects the first device and the second device.
The bump formed on the second bond is offset from a center of
the second bond.

[0016] Referring now to FIG. 1, an enlarged side view of an
electrical connection in accordance with the present invention
is shown. The electrical connection connects a bond pad 10 of
a first device and a bond pad 12 of a second device, thereby
electrically connecting the first and second devices. The
first device may be a semiconductor device such as an

integrated circuit formed on a silicon substrate. The second
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30 is shown. The electrical connection connects a bond

pad 10 of a first device and a bond pad 12 of a second
wdevi4messsthereby el ectrically connecting the PCTAIS2@md03493

second devices. The first device nay be a

sem conduct or devi ce such as an |ntegrateq30|rCU|t

devife ey G52 19 i FPERRTETET AR ISSoorics dfpa bottom or
10wea0QA/D 25347 142 QR4 QR3AI3 dRvIEE. MbwRlAS Pef the

sem conduct or eV| ce, such as a bottom or | ower die
presamtdystpa:cdfa:tmde eardm‘dlgmnattl die Heeorst dgiiachds a carrier

resent | ferre odi I,. the S€e¢ Vi
anct B B RS et M T it i TP e i &
The Gfiddte LR rde@fond A ddg sindanthesiae thdlcﬁQ)HdEES’:Lraﬂde a type

their bond pads are of a type  known to those of .
knowgy dinghipsskidl andimpevartcidid idettdig et st dgiaomnd

ar Y I ndes stiandi ng of
Rt L ity e LA GEG e AL e
unddrsdaudEinarf ndid atrecerdomch. 10 wi re 14 havi ng a fi rst
too L 0, et el S L e PR PSSl b

ereoqcta v econd- W ReRUKbrk SeUHLs AEatnt mfgﬁ on
of the insulated bond wire 14 to the second device

por tend cpader@ off rtheelipreladind yogndfeiied e ditentirst

the irst rebo S,
aevifi S 010 S0 Ml DY N s sssan
port:wr[ e;bﬁ)rtchmgmswlagﬂdarkajﬂ@/ mpﬂtéed:ct othnsaznecdsrhia device
i nterconnection, via wr chi c.?nd su €s. .
%ﬁ MWQ% first

bondripad prst R udhtl 5P

wirdihdde fads 20, a1€ v eé.ﬂ(i]a{hé r@éé@&@%ﬁr&cﬁoncﬂ 18 is a
ul trasoni c bonding. Utrasonic wrebonding uses a

stitggmiddarati on of vibration and force to rub the

mm‘f%ﬁ:erﬁ %)enper %lgr](gnﬂll{s% tajhxggté%r?e%pﬂﬂ% di u5| oIﬁean

the ofnt 4 @EikESi@ES 08 tWierdowntlaslyip T hetdosdmicrates . The
bonding, in 25 addition_to vibpratjon, uses, heat, V\'hn
MOS § L HBICRINGG L T HEP A5 Qfr GO Th SF1EFS. b p-he pads

are RAd Do NGy &k A] @r NP1 P8 sonic bonding. Ultrasonic
wirebonding uses a combination of vibration and force to rub
the interface between the wire and the bond pad, causing a
localized temperature rise that promotes the diffusion of
molecules across the boundary. Thermosonic bonding, in
addition to vibration, uses heat, which further encourages the
migration of materials. In ball bonding, a capillary holds
the wire. A ball formed on one end of the wire is pressed
against the face of the capillary. The ball may be formed
with a hydrogen flame or a spark. The capillary pushes the
ball against the bond pad, and then, while holding the ball
against the first pad, ultrasonic vibration is applied, which
bonds the ball to the die. This is termed the first bond.
Once the ball is bonded to the die, the capillary, which is

still holding the wire, is moved over a second bonding pad to
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the wire. A ball forned on one end of the wire is

pressed against the face of the capillary. The bal
woayodmesfor mred with a hydrogen flame or a spaPRT/USE®4/003493

capillary pushes the 30 ball against the bond pad, and

th whj | e hol di th t the f t
Wi (R O ES b RS AT L b6 ST T he. G | Form
a sﬂlocélh%c%c? U Syd 5 tRE 'El%ésf&ifééaﬂné)@%e Qﬁ@@ncﬁ heaq,

is bonded to the die, the capillary, whic
forr@tnq la hotd ereshdmedhilbandi s Qm@oamm alb@tm@t@r@mﬂggy is

tQ4 2004/ 075347 PCT/ US2004/ 003493 h the
appfjﬁ%turb V\Qsh?o Y He et ec rngc:—aciLlJIS%/ con ec?c%nd%%écgorr#h
CapiS.IT_]..athf' Bonched hei Mts® o BE ml@@%@ga@f@akim ‘Sl@éiaﬁtdre

fornu@% a wedge-shaped bond. Once a
Thl%mwa‘%@mkao ek Yyt eENeGplT RPEARG | POHE- wi %tlilsS‘bb‘Ffa]%d

bonéjﬁléheﬁn %ffej (ﬁgdlr-lrgaeaée%il é’mﬁ%}%hﬁ% éféfds]Q:Hl in

t'he” bond, e Wmre. s St ond Is
theterted the second bond. Both stitch bondi ng and bal |

10038 o A GG ST CHPBBHU 1 & bl b 1| @ EEicule
to Shidisullgod@ 6ok ANra 19608 HREONGs Yhd & HONTh W@ Nyi re

using insulated wire. Otentines the weak second bond
Of temt s t ehe Heeak reed oredi R@Rdnis sdi¢ | textle i whr detpwekation

stiffl€ L€ ﬂ%%{kl‘ie ”ﬁﬁé‘%iﬁé‘da a PLEY el #;é.‘%l%oféja '

adhesi on &fe TS oAl y a sma ntact area
prebeineen dded Witcﬁl&eﬁrmht heThaadi s )Nhtl:lti:dénfe siatomly ail sibl 1
area of the second bond, On t of the

e _opposite sid
confagly anea %%W%ﬁanQ?l%hr%fa? t@% ?% orw?%g?ak% AE a tail
are®@We GWE | DG-¥eHUSond OF B | Ofe JdhSo¥eak adhesbenths w1re, a
evidenced in wire peel test results. In a wire peel

greatest ,parhbok ¢5 phackesyhelerr the Wiren @W@“»’(l%lf?en@ owvedge
for%%e%é Conﬂh$QRgm§QQﬂ_ éiéﬁtﬁg %&%%&néédaf %ﬁ%_ﬁéél test

y testing the STren e secon
reshsul at 24 afwrmewpéeiamﬁstnsmlmmeh Ut tpbadedeundle the wire

usual Iy exhi bit ver low wire peel strepgth. To
PTOBYE CONES t HEe | B9 9FG PRI 204t 7 ehbt hpY o B pepiptied,

ther”Oot St EOF IBY O t e SESONA M £180088-0nd bond. Insulated
fine wire and insulated ultra-fine wire usually exhibit very
low wire peel strength. To overcome the low wire peel
strength problem, a bump 20 is formed on the second wirebond
18.

[0020] Referring now to FIG. 2, a greatly enlarged view of
the second wirebond 18 is shown. As can be seen, the bump 20
is offset from the second wirebond 18. In a presently
preferred embodiment of the invention, the bump 20 is offset
by a distance of about one half of a diameter ’'d’ of the bump
20. The diameter of the bump 20 depends in large part on the
diameter of the wire 14 from which it is formed. The bump 20
may have a diameter of about 40 um to about 50 um for a 25 um
diameter wire. For example, for 25 um (1 mil) wire, the bump

20 can be controlled to be between about 45-55 um. In order
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18. 25 [0020] Referring nowto FIG 2, a greatly
enl arged view of the second wirebond 18 is shown. As
woam4mesaeen, the bunp 20 is offset fromthe BeTmsen04/003493
wi rebond 18. In a presently preferred enbodi ment of
ther venti t he i s of a dis aneof
€0 BHOAS o0 TS KO T Vg 207 ¢ 1S B rmed of
the TdendlidBs el 2 0o 4 henduren A eependscénidarge @r@étwpﬁe 14.
the dianeter of the wire 14 fromwhich it is formed.

For Taeammehg. 2@5 Hey wive B diaver egobd e@@@mcwem@be, then

the 3G RO "1 OL A A0} AL ATEE QLo T €. L f00n BB G1ment

of tdontimbdedh 610, b@ MImmaﬂmtgéﬁdﬁﬁlt@lwdtQ r@iﬁ@bon&ed to a
WO 2004/ 075347 PCT/ U82004/ 003493 to provide good
76 yyres{ Hni tBRA hunfPe PR p RFRFALPY Flof el gpad i jediameter

of mn@g%al as the conductive material of the wire
For exanple, if the wire 14 has a gold conductive
[Oo%b]re Thérgpump h0 bILﬁpr o fermpedfer a@iypcﬁmcﬂm@n otth@oise!cond
nbo of the inventio um coat ed
a=visth RS P Shel o 1R BTt et s 780 T pest "Hiree bond
16 iwn@ofrﬂécﬂfﬁdswhté'@ witth hathpa b et £1am@f 0 BLOUAL PO Wl tage
[0021]. The bunp 20 may be fornmed or di S££sed on the
eleglehrrl HeRfEe %%emrr@crﬂqaﬂfhé sanea FankerfeFaed t pre one

endféf%hé\"d’r @oféj Jﬂ'ocl-%@ 515@(935 Sufll?eafo%%spa 11 is

rogen ame or a tage el ectrica
prem@ mim@blmé yfa@e b:aaf Ithles Wi ehech der oa:mpllemhcpf thiee
t he Wi The fornmed ba

cap IR o hed Sl gl e 1t s e api e MRS T8, ana

ther€Apihi B& YnPLshes tihe hall against the ;IS&‘&OI@ MI&@@M'
18, and 15 then, while holdrng t he ball against the

vibieion ig|aprkiric Wiidh diouss | shapprlbdoven de beerrnd
bonérﬁ%k§%§ %¥e§hégﬁ% nd Op %dbﬁédﬁ%glto tﬁ%h&éﬁi g the pad

once dtot ‘he”W e above
12, ttﬁrm bmudeeobﬂmré ilse d:u:tncbéd ]dwlblmrpmmtg—cbfte by ¢ Bamabiove the
IIar e th IIar ing lifted 20
er%pa ad?wgai ft}%rrr ﬁersr s§ e tRakksited

up. Spﬂﬁe wire area above the ball, which is the weakest spot,
will give way, leaving only the bump 20. The bump 20 may be
formed using currently available wirebonders, such as the
Kulicke & Soffa 8060 Wirebonder, with no modifications to the
capillary required.

[0022] FIG. 3 is an enlarged cross-sectional view of the bond
wire 14 of FIG. 1. 1In general, gold and aluminum are the most
commonly used elements to make bonding wire. Both gold and
aluminum are strong and ductile and have similar resistance in
most environments. Gold wire is sometimes doped with a
dopant, such as beryllium, calcium in order to stabilize it.
Small-diameter aluminum wire is often doped with silicon or
sometimes magnesium to improve its breaking load and
elongation parameters. In addition to gold and aluminum,

copper, palladium-alloy, platinum or silver bonding wire are
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will give way, leaving only the bunp 20. The bunp 20

may be formed using currently avail able w rebonders,
weucl/asssthe Kulicke & Soffa 8060 W rebonder, PGIuisS2008/003493

nodi fications to the capillary required. 25 [0022]

FIG 3 is an enl arged crosgégectional vi ew, of the bond
alsqyinewny. of T dond whrgekferdt , tigp | R afen &l HRy st &t e

comd P dPSE %@P@Jr\ye Us§ek e £rE5Y Sed Oy Mk ey R oLl G- WL B1y
n a d

Both gold a um num are strong and ductile an

insia/ielng mdaeriesi 24 aane 19 swbsabkavieonfrent spi@h dand

wre. is sonmetines doped with_,.a 30 dopant h_as .
uLEER AR R DGRl R GARTR ot er TE° SrRBTI 126?14 Had e diameter
of S | clhRnELEHt abSINih WA dn i15e 0f &eH €opeds v &nh.

silicon or sonetines magnesiumto inprove its

Prefpieaivig Feadoene 22| @RERET NS pae theder SoPPRr ot Fon
. ' | ' . .
insifafhs SICLELHT e SO0PLan 8 LG IR Sty ki paving

a tIPaKhS2604f 083498 0 ab sum kinovaboThe2 bdnun wihet 1dawnfbé he

resent _inventio conprises a conductiive core 22
chefRET Bl AR THIENS O edtt 101 §550 Aot Bt | hot aTar i - g4Further,
the apfrd S18Ubtabbeab oy Khades pid chr adoutl! 1862 fdedut el where

wi rebondi ng. The bond wire 14 has a dianmeter 5 of |ess
Tg ¥eeerabeat soEtemiandterrrbetiess 2han Beowwmas the glass

tra§%§€f$£b£¥%?£9§t&9%e 22 conprises gold or copper and

i hsu rng material 24 is an organic insulative
[00ZDRht iRef haviirmg ta RIE.ckness ofadbaift the pavlt tabBoutth of
. 2.0 umthat can_be, therq&%ly deconposed during frge
difLerenl| V1FSF nald oWl T EuPeT , L9 0SRRER wi r BOHAT pt &t ERABFFEes

that@8h@ J8e Of sBPONELH80r 1 2600 &ardNeh eum 191 &RECES (Qon-
softening tenperature, also knows as the gl ass

coatedhsvirenusenger as vredaf@orsjoRependi hy 2OFE G dmsa
. gra of .t h el. strength o ' n i fes i
P01§t EE 1£ 1c§tg§ khat d? e%% sgféégﬁgséfﬁgﬁghggggﬁgld 20

W' re bonds i S shown. i ndic
um Ppeehesét engdh-o0bated) anthee du20ndg i divaf@s elbofMosind a bump 20
. coated) wire using a standard medge bond is about 7
in pgordepfarwibthi hap cateset hatRY et heel hat rangehl of LY RRIth

of Sb&MHaEds20ns, which is 0.5 gms less than the non-bumped
bond. Point 44 indicates the peel strength of a 23 um
diameter coated wire using a standard wedge bond. The peel
strength is only about 2 gms, which is quite low. 1In
contrast, point 46 indicates the peel strength of the 23 um
diameter coated wire using a wedge bond and a bump 20 in
accordance with the present invention. The coated wire and
bond including the bump 20 has a peel strength of about 5.1
gms, which is a great improvement over the non-bumped bond.
However, the result is somewhat surpising in view of the fact
that the peel strength decreased for the non-coated wire when
the wire bond included a bump.

[0024] The present invention has been found to provide the
following advantages: (a) near elimination of rejection of

parts due to Non-Stick on Lead at the second bond when using
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um di aneter (non-coated) wire using a wedge bond and a
bunp 20 in accordance with the present invention has
wea pEd@7saEtrengt h 20 of about 6.5 gns, which i sSPOTASZIUE/003493

| ess than the non-bunped bond. Point 44 indicates the

. peel strength of a 23 u i aeter coated wire using a

1nsy %Eﬂ%rﬂl d@étﬁoﬁd?t?ﬂggﬁgéwlrg??%ﬁgPﬂ W@CBHP97a6€gt

enhZn8iBg ¥hECBoh§aBuhE Byl OW. 1h8,15088! §ste RPI PhelBecond
i ndi cates the peel strength of the 23 um 25 di aneter

secendtendi vethsangincuedged bohde apdld/winp B6elnstrength;
accordance _wi-t h.t he esent invention, The cpated wWr

(o) G SonECahE B RS- BRETTTNg STRbbl e L id SR ERGYIEEH. nox

is akpuid®itdionss, upbiabei Sequireat tbNpeRYEERBheOVREULBCion on
non- bunped bond. However, the result is_sonmewhat

the syt Be SPHHOT ntQi BREEPTIRRIf B¢ 3BCPREL PPRE peeration; (d)

. .St e r = C d ;.M n e

R St e R R et G

expenyeve i molAasobpennfiobadito preverdefihe fidleowiagnot
advqggagg;: ﬁa) near _e lninatign of.rejecth n of

TeAWLF e’ dlie’ t BRRoHSSt PEKTORCLERATEE VHESSEEBRUSHoRECHRen

bondsh&9 aﬂdVWbgogﬂé0§5§4aiEcaééggﬁoﬂﬁﬂg§4§§ nbpsHtageds be
wre wth a standard w rebondi ng machi ne; (b)

resehhaked ngot her behasapl | Pegs oPniyisul ated wire at the

:oo§§fOn@hes&g9ﬁ9i§eggnw££htﬂ@ bporeased WipBaPHbhtbECtne
peel strength; (c) new or nodifred w rebonding
presgut pienént sonohasehuenedresented fsrapyraddesi ofial
... upgrade required to.repove the insulation o the wir
L11P P Lo per R of PR PheBecdnt bonBCbpbRaERoRd Fa)be
exh#h €806 B 1ehect Bhat 1 APLE: NaNerbeendesraageds16824.
an_ _expensive nold conpound having a very fine filler
It wizlhobe regueeedteff byt Heosseshilipdelvobedawtrehat
I opdi pQ, e e .design
B S o o G
witloohy . d¢0825I ndhérdesche pbiond of nt-bet pref eohedpt thereof.
enbodi nent of the resent.invention has b

h een
The &E%%?ﬁ%al%?%b?lpogasala?ll??%ﬁtFat%k Yhge bonded package
typd€sCihPli@ngbBtiti SopO0t ikt eaded t@abeorn, oFp, PLCC,

CUEBGA, TBGA, and TSOP. It is understood, therefore, that

e

this invention is not limited to the particular embodiment
disclosed, but covers modifications within the spirit and
scope of the present invention as defined by the appended

claims.
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15 exhaustive or to limt the invention to the form
disclosed. It wll be appreciated by those skilled in
woheo4ars34t hat changes coul d be nade to the enbodiuseny/003493
descri bed above wi thout departing fromthe broad
i nventive concept thereof. The present invention is
applicable to all wire bond Aﬂ@@kage 20 types,
including but not limted to EGA, QFN, QFP, PLCC,
CUEBGA, TBGA, and TSOP. It is understood, therefore,
t Hat A histlhowent iohedsrimtlly mamwtedninde phrtstculearice to
cl ose ut _covers i fications_wthin

2 SR e e d 1S AR A T AT P o

defdithddya tHer ADRSHHE (b2 Srichatborid 11y WD 200 QF584Ton of an

PCT/ US2004/ 003493 CLAIMS 1. A nethod of electrically
1n51b]cﬁfﬁ€é1:tw3ﬁ@3 &9 ig eongdwwad e the sebohd Heviee, thrreby

elecg@ gos e Ar?é{a‘&fﬁé‘g%ﬁé %é’fwu? e AL g, af:{fétc‘td@\pﬂge,

|ng portion of an insulated wre
tOEcﬂrrﬁmyi ap&decﬂjncl Heordl risit vdﬂvél&aﬁrdiri[@raebsyecond portion of

e SRS LSEL S5 TL d U5 8O0 W & SR DR TLES, ey

eledFid0Mm fcoﬁzt@cﬁﬂ%ﬂ L0 W die d&b;A-dongh page afcddits

second device, thereby 10 electrically connecting the
devide stargdkvi ce and the second device; and fornming a

bu he SEeon | f
fr%o%mém nat er ot %hgag%cso% %nlgpr&?]l's Vgr%% I%](;:tk?llﬁ;lcﬁ?ﬂlls
of fconneadin an dedhad of thaidgedondeswiin the bunp on the

second bond is offset by a distance of about one half
of a dianmeter of the bunp. 3. The el ectrical

CoNecfy O 1L o of &&méetlmmhﬁé&wa $0 dNeipUp hdSrein

a dianmeter of about 40 to 4. The el ectrical
the dommecin drhamsetmh@fb@h@lm 1Qfﬁm@tr e atdiesthaumpe igt about

one Ol%aﬁd 1‘9f ] d, etzesgﬁsof Ttl'}lee %1%% ri cal connection et hod

3. The electrical connection method of claim 1, wherein

the bump has a diameter of about 40 to 50 um.

4. The electrical connection method of claim 1, wherein

the bump is formed of gold.

5. The electrical connection method of claim 1, wherein
the insulated wire comprises one of a gold or copper wire

having an organic insulative coating.

6. The electrical connection method of claim 5, wherein
the insulated wire has a diameter of less than or egual to

about 25 um.
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the insulated wire conprises one of a gold or copper
Wi re having an organic insulative coating. 6. The
welewto7saaal connection nethod of claimb, wher @CT/US3®4/003493
t he insulated wre has a dianeter of less than or
%ﬁ to about 25 um 9 WO 2004/ 075347
PCT/ USBo® 4e besiaoical cameeet ek rieErodopfieet abh fret Wagrein
the % §if%£ﬁ@% @@ Efﬁ& ﬁg§ én§ﬂﬁéﬁﬁ¥§scgﬁtéﬂgubaﬁ 8 um to 2.0
I ckness of out 0.5 umto 2.
um. el ectrical connectlon met hod of claim7, wherein the
i nsul ative coating has a Tg of about 1800 to 260 C. 9.
The el ectrical connection nethod of claim1, wherein

the fifssd HOBELOART | S&Sncbidbh HOMEoal8r181aTHe7, wherein
el ectrical connection nethod of claiml1l, wherein the

the steowlrbbvid conbiigesaa atTY cht hpeut 1380 THo 260° C.
el ectrical connection nmethod of claiml1, wherein 15
the second device conprises a carrier. 12. A method of
enhanctihg éhecstie@gtho@ﬁe@tﬁ@nomdthdeofbohdimf1a wherein
coated W re wedg bondeqb t he nmet hod
thec%hﬁ??é?ﬁ@dtﬁ%mg¥%%§so? %ihf ng a bunp on the
second bond, wherein the bunp is offset froma center
of the second bond. 13. An electrical connection for
cohbect Thy albohdipal C@mn®cti®@tm@bbb@eOénGlaimohd wherein

thepsgcondabo gong $e¥ég§ he. 25 electrical connection
conprising. a S Bbond securing a first portion

of an insulated bond wire to the first device bond
a second w rebond securing a second portion of

PhEL - E0F o La° BEaRe bl £ ST e hen cBeARIdRG E4RBBng, vherein

the P89 0RRd3301 @ bugR, £ PL OB, OveE 1 e second wirebond,
wherein the bunp Ts offset fromthe second wi r ebond.

12. A méthod of enhancing the strength of a second wire
bond of a ccoated wire wedge bonded to a lead, the method
comprising the steps of:

forming a bump on the second bond, wherein the bump is

offset from a center of the second bond.

13. An electrical connection for connecting a bond pad
of a first device and a bond pad of a second device, the
electrical connection comprising:

a first wirebond securing a first portion of an insulated
bond wire to the first device bond pad;

a second wirebond securing a second portion of the
insulated bond wire to the second device bond pad; and

a bump formed over the second wirebond, wherein the bump

is offset from the second wirebond.

10
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10 WD 2004/ 075347 PCT/ US2004/ 003493 14. The

el ectrical connection of claim 13, wherein the bunp on
woOhersgesand bond is offset by a distance of abear/usm®4/003493

hal f of a dianeter of the bunp. 5 15. The el ectrical

connection of claim 13, wherein the bunp has a

dildret dhofelkapinidl (0BEAMCT e e ekt r ivhgrein the
egid an, IoidR L3 Sherdl nd he gumnds dorgmd, of
bum%g{}g. 10 17C.Q£nl§ﬁeﬁ% ectri cal conn%cti on o c‘?aclim 13, one
halfiver & Mitdmeetemsuf atlerl winge conpri ses one of a gold or
copper wire having an organic insulative coating. 15
18. The el ectrical connection of claim17, wherein the

I nsy] atgh eT&-hasca dammialief dessidhamdr Bmdid oche
about 25 um 19. The electrical connection of claim

bumg aspferdianeter @0 abmih A7 Vo htwhg has a t hi ckness
of about 0.5 tun to 2.0 tun. 20. The electrical
connection of claim1l7, wherein the insulative
cdad i ngriase edigr Dda AboatindB0i dro 260 Xai5121. wHdwein the
el ectrical _connection of claim13, wherein the first
bumm gty FRRT 5 WA | bond. 22. The el ectrical
connection of claim 13, wherein the second bond
conprises a stitch bond. 30 23. The el ectrical
cohectTlon erediodi ofl cteimedlion wigrelain hed sedoricein the

insé&%%é: &%& rééﬁg&f@éﬁ”éﬁéﬂdf]g'gold or copper wire having

an organic insulative coating.
18. The electrical connection of claim 17, wherein the
insulated wire has a diameter of less than or equal to about

25 um.

19. The electrical connection of claim 18, wherein the

insulative coating has a thickness of about 0.5 um to 2.0 um.

20. The electrical connection of claim 17, wherein the

insulative coating has a Tg of about 180° to 260° C.

21. The electrical connection of claim 13, wherein the

first bond comprises a ball bond.

22. The electrical connection of claim 13, wherein the

second bond comprises a stitch bond.

23. The electrical connection method of claim 13,

wherein the second device comprises a carrier.

11



