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WD 2004/ 075347 PCT/ US2004/ 003493 W REBONDI NG
| NSULATED W RE BACKGROUND OF THE | NVENTI ON [ 0001] The

preEmess7ssaavention relates to wires and 5 w r eBong$2064/003493
and nore particularly, to a nmethod of w rebondi ng

i nsul ated wires 002] An |nte rated circuit (1C) die
is a snall_deV|&§£33&N#€§GoﬁN§U 2RFR giditict or wafer,
such as a silicon wafer. Such a die is typically cut

from the waf er apdyakémghesk Lo ksRuaBkr at e or base

carrier for interconnect redistribution. Bond pads on
(097l diTheamaesiondt Lhyahtior oFflediasd oo Wi&gEs2BR  t he

wugégcracﬁ via W ;nsreoggkegcume%ﬁ 't% 3 %%%ba%@gwﬁfm

& 'défise I ntegrated ¢l reui yet wt
1nsmﬁ&mabmndmmg increase in the S|ze or footprlnt of t he

o431, g Teee=teR Slr PG T e dBn& PBYipd0tee

fotmanest laars%nﬂebmaatshlmf@ﬂﬁ sddieias pia&li&@esn amﬂet he
need for fine pitch and ultra-fine g itch mnr dé ng;
e o a

Sugly § K& dac EVReCaety BBhdi Al IatRE ARYs 38

SUBSSATD A @a@keaheri BHNEeF SiitfeRithaRadsedse tk@b@@lrﬁ@.s
the dianeter of the bond wre. For exanple, 63um pitch

Boraip madsataroidieyséeostm il aperalliv €onpFctedsdantandE on

thé AR RILCR 1 5 RﬂlrleCﬁBh&[‘ﬁg usem?ébéli@ Qi %ra;%ft%uwjedemana
Devel opment s being done for a 37um pitch

fomppite stense u@utﬁgrwﬁ'ﬁn ol eqietter. Wete Wltfﬂeees?
co:% Cg(ﬁo%ﬁ%gjn gn\%:ggg Eﬁé F?;%EZ Iﬁat ﬁg’gjléﬁggf ' E‘hg51C

W re
Thehtea niet earlsqmar d@sb.eadfdm rtmv@ ihirglter amdr eusnBEp t@J et s

at. t.he nol sta can O, t
re TR 10 Sel, BnaCLadrot Rtk 0% HebEReh (oB s ana
thelst Rghdiasdlsgt addotheoated Hdr eSine @mm@heand|u1tsa ~fine
difficult tgo obtain good bondin ua 0_using
o1 (R HOPEAn S R DTy PHRE G, MIPEoRASS THAE | o
de@-aM JeD @Rd %E:c@iﬁlﬁ@&a@efgféétélo nnderishe fdevnaephasd @cﬁid:o
and a second bond at the carrier_ bond pad.

hasg\drhes ieRietgroRtt Fee R Hond FoX £%@BRAEn P?EhIRHCh
app¥ildhdiRsll alkedaWihediameter 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 guality 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/ 11S2004/ 003493 [0004] The

present invention provides a nethod of using a

wioezndlgw7e34al t r asoni ¢ Wi rebonder that i nproves pdTRUS2004/003493

bonding quality of the second bond, thus further

enhancing the use of inpsulated wire for. wi.repondjn
OGN | S BSSePL i B GO PR AT >

std N0 1The 2E8HEHOf 1B BoHAEY Yuhaas iWphbvas the hehdnw ng
detail ed description of a preferred enbodi nent of the

auatiiehtdforrbenisprone perderthifddidtded fREANFLEE the use of
in& P AU b5 %grmﬁvi?eﬁ&?dﬁ?gﬁ%[ﬁﬁq_éytﬁ%ggs- For the

purpose of illustrating e Invention, there is shown
in the drawi ngs enbodi nents that are presently

pref erred. | b shoub ek b iudar okoathe BRURYREs Lhat the

i nvention is NO he preci se arrangenents
[0G0Rl | Mter doerpalngi seusdgnn.ad welle agr denel laging

0Q0 |G .1.is an_enl arged side view of. an
aetgiot deRCriBhiRRaet oh Sretatand nbeainBhe RE thagent
inﬁiiyﬁmﬂ,omglﬂoﬂe%egt& ftihci@:sﬁfbﬂlm&l’egedeaadi?nvd:mwmction
. the secon i rehond, of FIG 1; [0010] FI 3.1s an .
wi g e GARERHES. SRRTi R A%y b PRESBSRUSE 201 bty Erbying
thd liGvekicidnd EHE1d] i El Shovh I dRPhirshenyBlehbedReelts that

strength for the second bond using various wres and

arREAFGRISY DEFAPTEEN DESCRIFIAUAN & PREPERREDS!, however,
th%%ﬁ%ﬂ% Mgwgﬁtgén[ggl@&tTﬂﬁmﬂﬁk@ﬁkﬁﬁh@eﬁﬁéﬁﬂgéOQrﬁéﬂgements

] bel ow i n connection wth the appended draw ngs

and singinpngagadstieseskeewipt | dn ¢he Heawphgsent |y

fer di ety Sf o dd16 ity §16OBe 3Rdel SciPical
[Oﬁsﬁenggg;qt gtn?gp‘?esent the on y formin whi %h (t:he e
corpregsdnn inneentidmaomywiich priec tiregent| iniventvompe

er od that _the 30 same . equj val-e f ' .
Lo e A Thetr By S o i BeaLRE i SCHE pigrepond
of imgeNnded to be enconpassed within the spirit and
[05%%%pe3%g.tgeignggnéﬁfg%ged cross—sectional view of the bond
wire of FIG. 1; and
[0011] FIG. 4 is 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 ic 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

- gsame 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

2



10

15

20

25

30

[0013] Certain features in the drawi ngs have been
enlarged for ease of illustration and the draw ngs
sohaberselrenents 2 WO 2004/ 075347 PCT/ US2004p60)8<084/003493
t hereof are not necessarily in proper proportion.
However, those of ordinary skill in-the art w|]|

EReLSRf | - %MRST SesREsELLR YRt BYPRST RFANE tdPRwi nSWever.,

thbd & eoH USRI Bl 5-ALG 1 43CEnt Bhei AEE GALR lids@iaheBALSstand
t hroughout. 57[0014] The present invention is an
sugh cdetathd - cdinddei 8RaVoRIS ((LEemisEatiid Saab6nBSpadtef

in&iééééFlﬁgé/iéi%m%gqsatﬁggg?ﬂg,gt_of a second device. The

electrical connection i nc uples a first wrebond that
[084lr they tigssntponvenhion % amsliestad codngonperbien for

coraxg&éirgta ga%‘ﬂdceaﬁogg Qaﬁiréc S&%’“cde e OBQnaeg%eﬁf a
a sectond portion of the 1Tnsu ated bond wre to the
secacdnievideyi c@hkordeptrdicdl bumgmdorined iavdndeheasétont
. Wi.reb enhances the. peel strength. of the second, .
wi G AT REaRs o CiBFF st HBhaE Bbndapuiftafopond
wis€condivd rrehend depli et ehahl Vody. & daddoadceiebbah@ukecures
one half of, a dianmeter of_ the_hunp, I.n a 15 ﬁreferre
a RIS FheThinp +8SPhrhed RImgatide tPobs) SThen
deP{ &S nd MLRNt | ANLAKS OF HFANK ASferd tHRL RREoAl wirebond
electrically connecting a first device to a second

enhpveee thph @it REYSNgER LR st esanamss wafreperfl ngThe Pbump

oo i W Lok s ; rn

8 e g bong e (e SR e S i3 ePohfl, ThEG AP by
a digteboraliafg abotitr eneplrif onf of dimrdtesubit thewbrert o 0 a

%?{ . ir qg}é'!ge ' l.e jpcal |y
pr%%%eﬁs Ogt'L %ﬁg’wﬁﬁ% an t%sevﬁglrr?%td géfvﬁégl.i'The
[ 0 &sidEdo n dlHzo mdt eisent: ol meen ti/omi alsdyo pdiovg dess ecorthpdr ¢F on
of the._ .insulated.wire tpo bond pad of the secand.

el AuE RS EE L Honfh PG T00 5, hECRACHR T ce.
Thelevd imdancdcibdesechadstieyd aef folld nausp £i esaedond, t Perming
secorclid bond is _offsef froma center of thﬁ sec

il I

a £59G) RE1 EPTIHRS (oW e FrC e sgAoBd) Grged. sTiR
firdewdd ar rekeed! b aki LPReLidPR IFAraeCabEaNes Wi tdn

. the present invention _ ) ,
insulated wire to a bond pad of the first device, which
electrically connects the bond wire and the first device. The
gsecond bond is 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] Referxrring now to FIG. 1, an enlarged side wview of an
electrical comnection 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
say200807s8d1ereby el ectrically connecting the per/gt200da3493
second devices. The first device nay be a

sem conduct or devi ce such _as an inIegrate?Bcircu't
AeY HF FERPB R SR G0 SBRBSPHEFECT THRY Sefto i i3 3fipe Pottom or

1ow8P44 D 534 T REH A LS04/ 08340gurslerd:ce Mwedesq Ba 8he

sem conduct or device, such as a bottomor |ower die

PrefeBt Ly dekeiPunesl coRrOdueat ofhe HnRNt A9V OFnés a carrier
anaf%snéééfor%ﬁeﬁ{eﬂc%db%ﬂhogaa% 14 he Becong dew CRrkded.

carrier a second device bond pad 12 is a |lea
Thef fihet cand iswcorfl fevitessandnihele dmhd@rdsesarangf a type

hei bond. pa r a . t .
nblIf Fo ORGP R Hfipaly kRS (LI I P B itea
detbetpoiony eehteaifceessany heceasdwy | fomurddndtlandi ng of
éhe i nv ntioqfn 0017 Tge el ectrical connection
UnHRES G 9 2t B Bon8™ 10 wire 14 having a first
[oOL7 DOk 16 ddiati cg@cubaseation Sinchaldd Gih dnseldtell bond

.the insulated bond wire 14 %o éh first devic%.bond
wipgold oRavEing Gorfd TRicr WBERACHE SRcthds SPYEESNG “poPLi on

poPfidhesd N Atred HROAA W b Red dbbid liEr SO @R €erst
bond pad 12. In the presently preferred enbodi nent,

devhee fperd oSl Wil-ebdngegenilswar ¢end Hoh #esvdFhé §EE6RY
po%f{@QQQg éﬁg'fhgﬁla%gﬂtBP?QOQgre[QQL§JtIﬂ?s%%%ﬁH device

"W rebonding' is generally accepted to nmean the _
bond@tpad dithectlrorthey paegenrbly aprefpyped mibodigenaty ehe first

. f tl e i 0js0i he oW e
o {85 SUUEL KoL AP Soclod ekl 5"k
stit¢mdsoni c bonding. U trasonic wrebonding uses a

inatiqn of vi.bratign anpd.force ta.rub _th
rofpFE, P Wt M ERE P it AR AANY des=BEstrpgmge

thé ohat dZethriefiendt via wise, t hatchpimehes subetdiatbysi oThe
nol ecul_es acr.oss thg?bggndar . Thernobsoni c
o)

of
WO e PR Y2 1524dPEFBA | B Hish thes 2 XR8atC GRPCRYS
ard UWpid el @RGOWREesSsbAec 8 Ol Bt 08bir0fc Mneihgl.S. UlBrasonic

bal | bondi ng, a capillary holds .
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 beonding pad to
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the wire. A ball formed on one end of the wire is
pressed against the face of the capillary- The bal
wey2006087ned  with a hydrogen flane or a sparkr/ude/003493
capillary pushes the 30 ball against the bond pad, and

| e holding the t the first, pad,

WE T EREEESh Ra [ B PR PE BT Lo LR B Hrn [l form

a bRitHR Bbed, THis Wik d armpatetbBedfl hgginbonthe SAtemd bad,

ball is bonded to the die, the capillary, which is
fosmipg foVeRgFR YhmPSH Fond-s RBGRJIRSIER dljsfé@oﬁﬂﬂnﬁoﬁ&ﬁﬁgy is
apgageaouf}typ 00405347 HRCTLES00M00MIha Wi rhe

irst pad is to be electrically connected o form a
ca@@lﬂ@m bbhdtherhel Mitasd |o§fpfcé§sé@n@gabmksme thec yage-
h@?dsuﬁ&ﬁ B alé’%eﬁh% 889@ }%}%& aG, stitch

ul'trasonic energy is app unti | e wire 1 s bonded
bondinbeas@cmﬂ&ﬂ;hnhdiﬁ@eaﬁecapﬂﬂlhnqwmsbyrnhpda'kﬁé@koﬂﬂ in
ththg ond, breaking the wire. This stitch bond is

feffrsd the second bond. Both stitch bondi ng and bal
[obmamin@lem@ugﬁﬂétﬂﬁmhmpohﬁlngo$e wélEKidvwri,n it He a@ifficultc

[0019] Although stitch.bonding is well. known
tOdPg%? LIRS ﬁ’?‘-‘é’b’t‘f’awﬁr& B‘g YRR AE RS e“ﬁé‘n}é‘g:ﬁﬂewlre
0fY8h BUmé N SthateshigeRondObbaat i 88gud heo waak wieeondshoadion

iis_due to the wire insulation still eX|st|n36ﬁtheen
stihé exbeting RetarasendbrgwiEgdend prles gy
pra%ﬁ@il@@ oU@tad}%51%ereTh§toflsy @héf@llls FARE ACkmAs ea
between the wire and lead, which is at a tail 15 .
copkeat oireh daferasid. tb@n&flr@watlﬁetl@@p?ﬁie WBiigh 48 phea tail
arlh!8f fhe U A1 0BrOnb NSt Alad el FeNuire, =
away during ornatlon e wea esion I's
gregtee mz@d::;qn wfr e:hpaeehsuéstorres utaleen iavay Wi ngewkedge
hqgk. i s ndey .t pr.oxj.nmat
fofﬁéégggon Yond -a %ﬁgﬁ Pgl%% %ﬁ%%?ﬁ%gzﬁﬁﬂ ﬁe 55%9 test
rethbtreby Irest img:et Ipeeit tenyt haoﬁo&lhe:.ssqﬂmt@damder the wire
Insulated fine wr nd_.i ns Iat a ultr -fine.wire
PrURTHT TS Sk BERG BPOR APes pete s GRGER Lfoebplied,
thevese oresdihey [0 wriengeR! of Stlﬁ@r&idbrﬂi’ naim  anbub@ted

20 is forned on_the second w rebond
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 offigset
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 wum for a 25 um

-diameter wire. For example, for 25 um (1 mil) wire, the bump

20 can be controllied 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

oandgoseen, the bunp 20 is offset fromthe perosdes/003493

wi rebond 18. In a presently preferred enbodi nent of

the invention, the bu 0 is offset by a distance of
o, BEAT LR eI RAN 2 GFom G eI 231 L6 HB BRIy Jormed of
theheafleafteriff ddacmPnddcdepengdscbpibarge Mar byigk 14.

the dianeter of the wire 14 fromwhich it is formed.

FoFh&*BURpe20L L nlie e 4 4dPafeterodf apiitcUyafiars. then

th@DBukp 580 UM f10F e Bor e IR Forfib@NBECLo Y €. 1 F Un X AR ment
for 25 wit (I ml) wre, the bunp” 20 can be
ofc §her dpvertien ben A weegoabedt 9a5d58ive rwas wigrdondes to a

2004401 P S i d ..
76!§ﬁe%igé,w?ﬁ%;%uﬁ%ﬁ%%%ggéé?g?égéb?yo?%%ﬁ%%ggF%P%hglameter
ofsabreutmBeriml as the conductive material of the wire

F X I if thewire.14 has a gold cqonductive
108311 Fhe WHIP o aldy 1S ebkhia 3 \Ealoded Gl B ReRHRa
detrhcenieorfiesdl MENtird thie hRel M¥BAET Ofha 2 ifirse¢oatied bond

[ d_wi ireb dt 76 um X 76 mu pad, The
L6 R EP B RR Si 15 PAnad Y IEP ARt Brome 0 e S5 Vi Eage

el1b8021taThepdtirp 2R rEBY%ale: EQL 8By 0l dhsPoSsied RRmkRCon one
second devi.ce bond pad 12 in the same manner that the

onf p51 tHE remRdt 1T tie WiTehPRRer - sUBle diorliechball is
prBY¥SEQUe Sl AR 3B glhl xﬁétgﬂfeﬁ%&féf 'c%@ilﬁ&%ﬁ;k% The

More particularly, a b Is formed on oné end o

cagf by pushafe thier dpdAdagainte tiop merdul Wirs bpndsidd and
thagai st d %fcﬁ%% %%gt Egﬂw é@%@%ﬁ@%ﬁ 3oy - uI'a%agg%c

capi |l l'ary pushes t e second wire
vibgation U5 achpdd.edwhivhéchobdndyg thee Melll cagai mde theond
[.t rasaoni Lbration i.s [ied, whic on
boRR b e Eeddnd OB in T o (HE%Eq S othe pad
12 Oniclee tvierbalHovies thentdeddéed bkl piad cil2,offh&ywiclempboy ethe

witbebonged bal Lo syt ol b clammng Lhe W ie abore,
up Up.TH eriWd @rakeababevens sabe) lwhidk GR ichet hearveakestor,
wifﬁxgive way, leaving only the bump 20. The bump 20 may be
formed using currently available wirebonders, such as the
Rulicke & 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 additiom 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,
wecheassidie  Kul i cke & Soffa 8060 W r ebonder , pauts2otimo3493
nodi fications to the capillary required. 25 [0022]
3 is an enl ar ed cross-sectional view of the bond
alﬁp PRof Hhe bop vﬂr&eﬁé r’cf CB6I BT SFRP Al HHSROEr e
colP@iBBst a EOHARYY Hrd! $RECL8MBBE ol Oy B SarD QNAJRE 1 W 8y
Both gold and  al um num are strong and ductile and
A

ingydeting rareriat A% /ed A SHbERPEAVEPBfER Pitch gnd
ul‘éﬁ:éefiﬁesﬁf@é]? RS- AR89 Yl thTﬁeggoxg@We R AS diameter

|um calciumin order to st l[1ze it
ofsﬂrass thametieoutal WmimmuAndi Fani beolesn @@p’e&ﬂmt@m

or o] [
Pr%reaéﬂﬁé I%% anole el o%%??%%gggégﬁe ers. %i %ﬁllttlhgn
intolgbidg anattadiadi ridmis eoppeganpal frsilmtiatd epating having
um or siIvrbndln 4/ 075 47

2 B oS 6o oo G R RS thel L RIRE FAPOR Y he
thamamgjr amaﬁpcbguﬂ dﬁ@ﬁﬁg‘: iseseaaﬁ::em | fe-rediend 2 Further,

coat e a trica atin
thegniire .%%feefﬁw %Fﬁe p¥9 cﬂE %Bou%lfqogai: égéu {h where

TgW-£ 8888 0t H 0o e ieNd b ERa ddr8aSa Bedli 3R e tobk hesss
t han about 55 um and can be |l ess than 30 i nn.

Crapgielem| erRH@tddice 22 conprises gold or copper and
[0688) HWALinBOtBRFEE] A, 2 diSfi) S ¢8R ﬁeémsgtféﬁgi{@n of

coating having a thickness of about 0.5 inn to about
dipferent wings cms bdret herdal iy sheonpoRadndudiingnfiieates

r h ref Ly
enfl (8 god PR o B bofhandiee "l upheREF ThBH,
coas'oécﬁlerwnge tusriper at stendatd owkdmssbarsd tie agioats‘.s? gms .

tio tur [0023] Referrin FI ;
polnBOf PR el ErgiRogT ST PTArbal restangard 20
mvﬂimémfnds(ncm—siaxa\md) Peiné 40inddch aaddse Lbndt bat Bhbump 20

eel ren th f st andard 20 tun, di ter
i R FBeaPEPSrRa (PR 2 phBo pryensth

of GBout F%Dlmtgnflsz hihdcBat €S0 { Hagms Me=fealhast H:@z@:ghbnoﬁuﬁﬁ@d
bor?c%.andlgﬂorlqltz%4 indicates the peel strength of a 23 um
diameter coated wire using a standard wedge bond. The peel
strength is only about 2 gmg, which is quite low. In
contrast, point 4% 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

7
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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
wopmedn7siarengt h 20 of about 6.5 gns, which i sp@Gs200u03493
| ess than the non-bunped bond. Point 44 indicates the

ngt h of I anet pated wire usjing a
o RSN R et iy © P e PLE B PPBAGEH AR bt
endagingWhhe bbsd4pi Te-y @F inBul8e8lr ste $£91tHe 4Rcond
i ndi_cates the peel, strength of the 23 um 25 di aneter
seCoRfeR° rE- Ul 8wy w%@@@%%wﬁa‘%ﬁalé/%m pRel Frrength;

(Acaedanchodd £ fed MR RIRTRALG BYENERORE DG SKOURM WML nor
and bond including the bunp 20 has a peel strength of

1sapoyt 28ditional wpdianly Fegudredt L npeaverite multaﬁeon on
0% PRt POl e HOWEMEE, thRe égéﬁbtbé dst%!é%%‘ﬂton,

surpising in view of thefact 3
wiger ehgrblee crebeess fair mold hemecbasrdiedrensston (e hen

n 0] ent
b0 10 LR nleTRy b 088 1N HEERE dengor
reatiwaecﬂagéﬁ) dr: o] umrofelfmenaba’oadomréj e&&:tbm @fross

ts d d at t bon e
oo RS P sl e Do 5 i B Mo
reWi:fEcWedl ht(ﬁ @éﬁ@ﬁx&l\/\@édboeﬂlﬁg :rrachld ne; (b) )
hhdblt i nsul at e vvire,atte
10§ 2R DS AR Wi ot CHR. PRESShrcets SRIRSIBGRE G he
preféht Sihetiitn (s HRWNOHr8BEhELQdr i NRRQRAIAY o F

equi prent is not required, nor 5 is any additional
11?1‘]6@?%@9%@&?@ SESCEPERBRe PRE imsitatittiensied £Rebwire

exRLEOFI4O RerdPrtNg Lhe §§99ﬂg1$’19;%een ey dlggiO? esl.

wire shorting rejects at nold hav ecrease
It atﬁlﬂe)@ferﬁm@qmt@dc birpthede helvd hkpd drerbhpef emé f:hater

chblg@@tcol AN Tr% é HHE 456 PlnddNS&Q
enabl s Cross Gb i Ng; ndo Jjgrsl 4£ede€§%>§%d 8e5| gn
withbws dpadtingeddototbe bresd rintad ive penceber Rhepads.
025] The descrl f the eferre%

o R i OB ALRET. P cRBRt THOERL T o ad BERonded package
tm@,sexrﬁcédld‘l@lg bultpﬁseSlﬁ)lﬁltdadHtLtStBGiil QFNaNQFP, PLCC,

r | n [ n
CUb‘?ﬁ(?ZE I'I%dA, an TSO% O%t 3r.1&t: eun edrsftooode therefore, that
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
Wwie20ad/d7s347at - changes coul d be made to t he enpetusindossss
descri bed above wi thout departing fromthe broad

I nventive concept thereof. The present invention is
~applicable to all wire bondedlpHEkage 20 types,

“including but not limted to BGA, QFN, QFP, PLCC,

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

that- thimethndmti eiacsragellynfereedipinhe p?dmstcdba‘rlce to

a ?.Eg&% r@&lcedl e %%%hogu%ﬁé&\éféfnm nven oo thin

iTit and ~sco rese |on as
def fosdutg/ g ffew:aappé:mahﬁdbyZﬁiré]aOm:m@ aNd 2604 25347 of an

i ERERE I T (M PP, PEE £ (IS CEEOTy WU, TRESY

elﬁethmhmrrpmrﬁiemltd@e tslteebsmfmﬁe fam[dm e Fifdgtstehong;
gnrebondlng a fjrst portion of insulated wire

d‘:ieép%é)opfﬂr ¥ Hi_ﬁ?}e%n th«%raeﬁ;econd portion of

th@I @ﬁétﬁla@t?éd WriGRNRRCE BEntiNBaloRe Whd esdithd RRfilce$t thereby
devi ce;_ form ng a second bond by w rebonding a second

elggErighl f cameatisg sPedtirse EVVIEHME A SRCPRE
de§§ggndarg§w ce, thereby 10 electrically connecting the
first device and the second device; and forni ng a

bunpeghincha deEondrbohe, SaReRe| pndhe vmﬁmlfns thef bywp is
ofELOM A G G‘Cren%f gt Ig? §ﬁgogg 94,0 k5 2. The el ectrical

connection net aim 1, whereln the bunp on the
second bond is offset by a d| stance of about one half

of di r ) The .el ectrd cal_. .
orheo e Slapsieal PpiRectiof Modar'dy aim 3 whezein
tha lﬁinImT&trertl'&f salent zéenﬂolssoofwr-.t by Hheélielteei-re o8l about
ti t hod of ml wherein the bunp is
On?g]i‘?r']rﬁfg od:?agglg&meﬁg%o eegP¥R i cal connection method
of claim1, wherein

3. The electrical connection method of claim 1, wherein

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

4. fThe electrical connection method of ¢laim 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, whereln
the insulated wire has a diameter of less than or equal to

about 25 um.
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the insulated wire conpri ses one of a gold or copper

Wi re having an organic insulative coating. 6. The

wloembgo7sml connecti on net hod of claim5, whermimus286/003493

the insulated wire has a dianeter of |ess than or

equal to about 25 tn. 9 WD 2004/ 075347

PCT/ us28eR/ baemsicaz. crraegf el rPeERo} dtheetaigh tnethggein
cnefl 165al ft bve WAL EIHY HRQ b%lolhéiché@s C@ﬁtéﬁ&@q{ﬁ Saum to 2.0

t hi ckness of about 0.5 umto 2.
ume| ectrical connection nmethod of cI a| m 7, vvher e| n the

i nsul ative coating has a Tg of about 1800 to 260 C. 9.

The el ectrical connection nethod of claim1, wherein

t he8fi r’glne behektooinprli sesnachbabh hentod 16F klaifihg, wherein

| ectri connecti o rreth claim aherei.p. 4 he
th%e(l:%ﬁ i% c%orf%rjinﬁgl 5 St % ﬁlt‘bon%utl OTﬁ‘é) 260 é

el ectri cal connection nmethod of claiml1, wherein 15

t he_secqnd devi.ce canprises carri.er A mat hod, -of .

enhanmﬁ@et%ee Rogpegt SeB ghatisee eof isditor - awasrein
théoﬁl.ﬁgtvﬂ)éxﬁiV@ﬂﬁﬁ:lﬁ.@%dadbhmlabbﬁ@d, the met hod

conprising the steps of: 20 formng a bunp on the

second bond, wherein the bunp is offset froma center

of ife 3@%9&@&QQ&Qca13coﬁﬁe@tf@ﬁrméﬁﬂo&Qﬂp%ghhﬁnlfoﬁhereln

connecting a bond pad of a first device and a bond
thpageePnd kevbmpmpniises, at Aeibeh draedrical connection

conprising: a first wirebond securing a first portion

of an insulated bond wire to the first device bond

padlla sEooreleasitrégeddcenvearthon angBushdPparliEeiion lof wherein

ofed over the second wirebond,
wherein the bunp is offset fromthe second w r ebond.

.thr%g%?c%%%%;i}%b%%%%ﬁfwseg 1ot he second device bond

12. A method of enhancing the strength of a second wire
bond of a coated wire wedge bonded to a lead, the method
compriging the steps of:

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

offset from a center of the second bond.

13. 2An electrical connection for connecting a bond pad
of a first device and a bond pad of a second device, the
electrical connection comprising:

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

a gsecond 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

iz offset from the second wirebond.

10
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10 WO 2004/ 075347 PCTI US2004/ 003493 14. The

el ectrical connection of claim 13, wherein the bunp on
wWe2meennd bond is offset by a distance of abpgi/usre 003493
hal f of a dianmeter of the bunp. 5 15. The electrica

connection of_claim13, wherein the bunp has a
di abt erTe @lRsfir sl 605DERAON kO] colate 16 cubeirgaR the

buﬁz@naﬁcﬁh@ns@éorﬁ ddAalds Weesek M he a@é&mlaes offoaissqtosne
17. The electrical connection of claim13

hagﬁePélﬁ Yrmetern pfatthe ®WEe- 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 nsu$ at e€bhai elediasiarldicaneeetiofl dEsslditaror whgualint bhe

UTgoH%%efglﬁg%ﬂ%g?égp%mph? %Blgglsgonnectlon of claim

IAsu rve coatlng has a thickness
of about 0.5 inn to 2.0 tan.  20. The electrica

con ct| n of. claim 17, wherein th jnsul ativ

coattng T RS FOINSEELER (OGOl 5 FRereig the
buﬁbeggrf&ﬁie@QﬂmQﬁﬂkpn of claim13, mhereln the first

bond conprises a ball bond. 22. The electrica

connection of claim 13, wherein the second bond

conpfi sephd StddiGh RANdon3cLBon THE &1L864 Hiscabherein the

connection nethod of claim13, wherein the second
ingedqieed GoR i EPrdsesr pherof 1d 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 egual 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

Eirst bond comprises a ball bond.

22. The electrical connection of c¢laim 13, wherein the

gseccond bond comprises a stitch bond.

23. The electrical connection method of claim 13,

wherein the second device comprises a carrier.
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