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WD 2004/ 075347 PCT/ US2004/ 003493 W REBONDI NG
| NSULATED W RE BACKGROUND OF THE | NVENTI ON [0001] The
present invention relates to wires and 5 w rebondi ng,

W soiRisgyParticularly, to a nethod of W rebopeiigoos/03493
insulated wires. [0002] An integrated circuit (1C) die

is a small device forned on a sen conductor wafer,
such as a sili COIRERABING SHEHLATEP WI®E typically cut
fromthe vwafer and attached to a 10 substrate or base

carrier for in Bﬁ% rlﬁgﬁﬁﬁ Bond pads on
the die are elge3 y %%g#]}?tte to Peads on the
[000al r | Bhe ihrEesdIte 1Im§mdtmgn fTébatees Sca wdaeki auflng dermand
for re dense integrated.circuits, t hout .
i PP TG T BASELPALERLY 15 SRt B Pt o qin
inah@etedbyiliete is also a desire for nore inputs and

outputs to ICs, resulting in hjigh densiti 8
0083 bt | FRECHRECAIERTHE SHY FHoi™® FalREOLsICRIRE t he

forﬁ@&doﬁoag_ éér&'?cdi’icﬁ%tﬁoimgaﬂéfr asﬁd:k[‘%.s R =6hiwbheponst ng.
t he space between bond pads has decreased to

Suchc@oﬂh@d-‘a‘i ecyjrisgddy ﬁEﬁbE?@mo‘fh%dfﬂf%a@f}d abteelesd s
subgbf gé U8l Ofcd trggu gr%ﬁ@erfﬁne@@%ﬁ?st@%ﬂﬁﬂ ch

app |ca I onsS use |arreter Wre, 'e " 52um and 44
Bondnpadls cdr ﬁmalda@aamenslas’erﬂmmynqnwwﬁ@ﬂ @brkeads on

Develo ment_is _bein ne 7 m
che BHFT LB | BIF IR g “EPHLA arci i i & Opbpyfne denand
forD&Grea{S@Sse mmageradeaneiecumsar&h Mutduolutl es | n 25

and| |(£$namd W r ebondi gﬁ. Parts t rln%rmkl
corﬁ?ﬁ}f’r%? I EELAENG™t b have*high OOV\/lp T sweep reJ ets
Theata ibear@cb di REsistkager mbiéhi @< atsk onicpasst o shos t .
W [ e sweep and shor% ngs na ecr ease

. b b
resiLE g 1 UTA LG pF ESRP o0t (P TRREC YR PBEVORR gt and

thedifbherbded O 0Pt e geed BORdE 11 aldH ynhantB8-fiiag
coated wres, especially for the second bond. That is,

oitghyWistrbindmkés sDei FRECHRPREYAST RendebPEE Bofd pad

decfBds8a seCdReRd rat glag: EAIhkdleRORE PRHA pa.ds, so to
Non-sticking on the second bond is a common g
hasywihe fdbxgtarePivthe, beond wire. For example, 63um pltc

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 diameéeter 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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WD 2004/ 075347 PCT/ 11S2004/ 003493 [0004] The present
i nvention provides a nethod of using a standard
ul trasoni ¢ wirebonder that inproves the bonding

v adohdsspf the second bond, thus further enwsﬁgmmﬁ%
use of insulated wire for w rebonding applications.

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] The f or egoi ng
[0084imaFye measelt iavenhéohoptovidey ad@eappddof using a

CLl n f n
stafif3eh) Pk Rh A REELEhaES SEOAEdved thdhonding
quammnyunﬁtthﬁrgH&dWﬁrbonﬂe ejppe niledtlgrawnhgscifgr thdeise of

ﬁx g e of | ust.ra |n t he é& qglon there i s shown
ins R s Yar6 BF AY st “ A8 pr esent | y

preferred It should be understood, however, that the
invention is not limted to the eC|se argangenents

and i nst r unERLEE PEESRERGHN qF DEAYR

(0008908t &l Farehditig@BuiRhalgesls sidle \vsewhef fanlowing
electrical connection in accordance with the present

detpiedt fereriouog] of| & prefaref ankadegnsi aé trew of
1nvEHE1§§COWEhﬂMH' Q%Q@eroﬁngefétaod[ﬁﬂe%pkegﬁcﬁn3cbﬁj@ﬂbtlon

nl'arged cross-Sectional view of the bond 20 wirte of
W:Ltﬁl Che lappenfid0Craings. 4Fps ghapmishen a§ Lheupeerting

e

areepeegmm@ﬁﬁeﬁceem] Ih esu@mm kel wpdlerstpoilonheetver,
tl t.h t d '
cnal0CE DS O 10 SOTBSEL Lo a1 s SOERIEO, AL

TOon o Presen
andpﬁﬁéﬁfﬁmﬁhﬁﬁmﬂﬁﬂe@eeho@ﬁ tthlthﬁHﬁnamingand is not

intended to represe formin _which the
100gBlcchiS- [TihBroR AR Bres e of A §1pgthEcal
conHBEEi &k ond ald'&ﬁird%_ﬁ@e3ﬂlﬁﬁnﬁh@rpl&ihﬁrﬂﬁﬁerﬁ}'bnﬁﬁmﬁt i ons
be acconpl i shed '

rmg édﬁfmem n%ﬂrmMstﬁm,mf a

[00PR{ ot (% 1o Bn SHABAESEAHIT RHPY RE 8hi PPECRRGLEchon

of §¢@pe;of the invention. [0013] Certain features in the
dramrngs have been enlarg for ease of |IIustra.t|or]DOnd

[003A4 t)ﬁ@dr:%l\ﬂﬁsn@@ shdarged o FEPEFiectional view of the
wire of FIG. 1; and

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

second bond using various wires and wirebonds.

DETATILED 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
seme 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

2 WO 2004/ 075347 PCT/ US2004/ 003493 thereof are not
necessarily in proper proportion. However, those of
ordinary skill in the art will readily understand
WwolshsaaE# | s. In the drawings, |ike nuneral spehgabtSR65403
to indicate |like elenents throughout. 5 [0014] The
present invention is an electrical connection for
thegepfeatrd nget m@spadlﬁf in propar gavpestand- a Bovelad
r I t
ol B1 SERELY QT 1B Endl L GY, BQ08EF WMerstand
suchodétahl of annlﬂhaJHaawdnbendllhnrnmmemaﬁheafers$e@eWJce

p cond rebo ecures 10 a second

1ndb8?€?oﬁd%? % %qﬁfuﬁéf %%h% wire to the second
[oodeyi cendomtepact Lﬁvbnﬁmoﬁotﬁfah(Bmabtthea$econnectlon for
wi r ebond enhances the Eeel strength g %eco
conpecEhRRP AR fFebdsrism eﬁt ProfPRfert a

secéﬁ@oﬁgvﬂﬁéfﬂxﬁHé di%%ﬁ%ﬁ@glYC$ﬁhed%ﬂ%hSEﬁ8@ﬁd@§ @bﬂiﬁst
one half of a dianmeter of the bunp. In a 15 preferred

wirghppdi Henk  Semeesuep fisSEoPPRlHL BT FoPl. 1nFBHA5FC Thrnd

wirBl £5€8ke | FMEN iRy ; kS Boﬁ&o%{é&j es z@ 2bRadw@tebond secures
electrically connecting a first device to a second

a sdevnd ecofthieommetthgdiei Avbudeted Hwnst spreotof Bhai prLend

f orym r unp
dev'ch)Jrztét %I?&gga dnd bongg pT?eélgggfl ra{)r%b anfa o@n%%o‘gmp
enhahcebommhrmpai'Emmengphrbfohhaﬁsapmndlwsuéhoed mnThﬁtbnmp

ad of the first d V|ce ' trica
15 SERSPR o RRnklelobr NG Focotl Flr<Boffl [PF8 L1y by
a dsecance bcofndabcﬁltf enaetaby cafraebnrmhem;graoSethadbwtl am a

prefirt o, U LRSS o EEt PRERI 15 COMREEE OROSH 1ot

[00BYi CEh@nskdmtseavpttdeni £Bso phieribluppafastrad off t he
second bond is offset froma.center of the second

elegbitca B0 RIEEEPE AgThBW tHFEAE T2, 2aRCerPdr PG de

The VihEYh A ﬁ{bllﬁeectth_ecgkeﬁen&lﬁcgdx@fangnaaﬁgegeeu@@;@dw tdtming
the present invention 30 is shown. The electrica
a se%?mrgd@crltﬁr G ECTBLRY bB N TA P FhEf S8ePRe oy de

£ 1r@9 GG ond ﬂ?ﬁ%e&zh&tf wlrSBSathAeVircestt BEEEDYn of an

el ectrically connecting the firtst and_second devices.
insglpted wire to a bond pad of the first device, which
electrically connects the bond wire and the first device. The
second 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] 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, thersby
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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first device may be a sem conductor device such as an
integrated circuit fornmed on a silicon substrate. The
second 3 WD 2004/075347 PCTI US2004/ 003493 devi ce may
v?b§®4@%34'?‘7 sem conductor device, such as a bgidiaf8&H/003493
lower die in a stacked die configuration. However, in
the presently preferred enbodi nent, the second device
deviigeangwral e b@rﬁd a@récgéééﬁﬁoﬂei&@@%omcbaﬁs 12 hatipm or
ad.of .1 h ds ev
PR R R i Tt Sy S e
presedtm-_aryrsﬁezhfed reridodimett anthej &temdmﬂd degléser ipta orrrier

t her eof ar ot, neces a full nderst andi ng. of
and} fBer Roet e L Be PraThEALTE Y 14 dreadh ARoERb aREhIte:0
Thel E@ﬁ:gdeﬁn@nsécﬂﬁi& dHeerd chengind 1fhe ebolﬁ batillsngra df rsttype

W rebond 16 that secures_a fiyst _ portion _or

knopRe tP nEEPSE o BIH IR Y eSHALE 011 He'S it anée@‘?“&%l
desB%Qp’é@en@ SROAUNE Wrl-eRBR0NdEe SACMF 6% 18 aSEGONd  port ' on

of the insulated bond wire 14 to the second device
undggaapding of |Hhe Havegreseht |y preferred enbodi nent,

[oohh¢ f 'Hiét eﬂé:&’i‘}lrc%ﬁo Renkbct S0 HBallufndrandstbecse Q:Slﬁﬁ'i

wirebond 18 is a stitch bond. [0018] The term
w1révmléeb®wmgwga ﬁzsrsgewerabwdab@etﬁtaefd Ste@urirééna fhest

pork-rﬁéﬁr %}?#’fté@q:h 1%5\%5 edQ{) rﬁi"mﬁ%eariq %Bbéﬁ%afflsst

re uen use ods joinrn he W res
devtioet benqb@lai.ZKDar a \ﬁeaoecﬂtmebdmi mr&@relcures a second

traspni.c bondi.n trasonic nd|n e
PO L LA, Tat Foh B VPRER PBRCARE T GFEad o uBoorHs detice
bontinp&dif BZe het waen ﬁd&ee‘mtlﬁ m@fdm&mﬁboﬁaﬂem aushaenfiarst
cal.i zed, tenper.ature rise that pronptes e.d fusnon
wirgBORiofEct & o BeninEs oL Yo rBeB el 1
stlbeﬁdbdsl@d in 25 addition to vibration, uses heat, which
further encourages_the, mgration of _naterials

[00R8} | Bondisit ACAbPRPARY’ it EEnard Wi Fsceat%%ﬂ"ro mean

thel OhFBA- SRS ANd ek WM € dISigy esRedubagrhnsd. t Nite
face of the capllla The bal] may be formed w.th a

mos Ry B¥ gesR F 14 Hs o6 mﬁ%{@@? kot THelrdaysi (ther YLpB8heQ Fhfe BRgls
aregg%% agaidstitdis end-pad, s and e phigh Bghol ¢l eh 8 ¢

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 acrogss the boundary. Thermosonic bonding, in

addition to vibration, uses heat, which further encourages the

migration of materials. 1In 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 Ffirst 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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agai nst the first pad, ultrasonic vibration is
applied, which bonds the ball to the die. This is
terned the first bond. Once the ball is bonded to the
whb Soosofigscapi | lary, which is still hol di ng gdeybhdiRoesses
is noved over a second bonding pad to 4 WD 2004/ 075347
PCT/ US2004/ 003493 which the first pad is to be

whisthe &yl €akBy pednbettad beTglestnical by iquinasssd, tHe form

| $RGES c
a S\%g%h pedﬁggn Ofrwiéste py%g:ig%a ggfg%lg%gnﬁhgf g’nﬁJ 3_\% ?%d’
foxappﬂg adwedgal-shdape&mhcmd s Pondedgaint hel tyesondcpadergy is

he capil lary is then |ifte f the b d, sbreaki ng
app@%gd\?viupggi li‘ﬁiesszﬂf? t'¢h bﬁgggd got PRt IS ?ecénd?’éond
cagﬁauhrgt il 5C Bheh ONLH gl a:rfff hakl bbﬂcﬂdlmgeﬂlelgv\ahje khpan
lﬁyt ose of skill in art %001?}% Al t ho gh stitch
Thish fEHhGH 8oRel +5 k‘?ﬁ)W?d s gogPRtieend: FOHoSEBESRN a
bordQ g &ﬁ@oﬁélw hEndoRf e geusi Hﬁqdn@%i} aﬂﬁ%e\/\ﬁoﬂjegklll in
Otentines the weak second bond is due to the wre

- theg g&il-ation still existing between the wire and the

[odi@rjdl A9 +h88gn s@ILeé&?rl‘:tdn@QnQOQQ RENESHARM, That ikSaifficult
there is only a small contact area bet ween the wire

to ghitaiheal gadd serai (vsrgt bandayvhen Sigingy igsuf pEed se¢brRl-
Oftgﬁ%?me@ t#;Q exﬁQQJPOSSécII Shed ho@ﬁdoﬁ sLRG W &y (?aW19|ée§£§{11atlon
por the 1 nsu u

on o ator aken away during wed
stifldr patibbhng Thetweak thehedirenand v dencEdgi Aeadr e peel

test.. re S, a wWr el te ook -is_pl
prefERkinbPasbl sl Bl | GuBESLs ! Sexd 1°B61YS APLALES

contiabti aged obeeween app wade aﬁdth]eeemad,esmln@ ttheat a tail

str h of t secpnd Insul ire and
arein bf EbBSor PR TG woPe Ll PP s e 08 Therulre. =
greatee peetishrengie iheudweseoi® tdicard Qittaw t’i&rﬁ)ﬁglwedge

strength groblenl a_bunp 20 is forned an the sec

ForfipFdBEnd 8. WS* LG ORet Br FYHEHIW 10 FIES @eeja “ost

resgneat | yrenharped pdawret, taehcs@eoml PHaicebonddads tise wire
shown. As can be seen, the bunp is offset fromthe

ProxaEahe WP reRenRFoaRd PRng EF@s%nH%tll}ﬁ drereeds applied,
the®BBOdLEBRI nf tid & diavneghhi 88, rhbesiiry 20nlS ofhiselated

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 ig formed on the second wirebond
i18.

[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 aembodiment of the invention, the bump 20 is offset

by a distance of about one half of a diameter 'd’ of the bump
20. The diametexr 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

o 20 can be controlled to be between about 45-55 wm. In order
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by a di stance of about one half of a dianeter 'd' of
the bunp 30 20. The dianeter of the bunp 20 depends in
| arge part on the dianeter of the wire 14 from which

wa 200807594,7€d. The bunp 20 nay have a di ametirafhoo4/003493
about 40 tun to about 50 umfor a 25 um dianeter
wire. For exanple, for 25 um (1 ml) wire, the bunp

to pyoyifiepgoednadiessict t Fhse PHEPWBBnLaiRfABbEE FArMed of

the? rs%% métwéﬁo‘%%@%%nla%/t%éoﬁéé%"ﬁ%ff ttﬂep{v@:\_‘é dey
good adhesi on is preferabl or
Fon \exag@de . maf ethalwiae tide h@@néugpmecmm:aﬂe gﬁrehethen

cndiidn S SERIL kool 1510 188 e Ofldoinant

of ﬁ@mn&dvehtgohd alzﬁ(mmeoeabedlgemﬁ wiod vde wirebohded, to a

20 coate oId Wi.r ebonded to.a_ 76_um X
76 J& gy S s Bl SoEnehh eR S thee” 134 ot Spdeer
of abo&hoes aﬁ um [0021] The bunp 20 may be formed or
devi ce bond pad 12 in.the same

[ d on the seco
OO T EE TR 1D A AP ENBENaT. ORI S oo FhESe ot

deva&e%bhaapaa DA thlea@Bmar m@.nﬁéﬁ ht]:YaPcI. a0 rek-86t fi &l vong
spark. More particularly, a ball is forned on one end

16 éfs tReEmGfr esueh ias tHEbwRr BFdragen Tiend ernadhbgh| vektage
ele%%%ésﬁ %QQ:HBSt e bagesiofiikhe, WL ehonder %@%é%aéﬁ( ‘one

pushes the ball agal nst the second wre
endb@ﬁdtl_ns warRl 1145 Jtméihe whrEbOh@Edl ngl‘lt@écmtlleﬁ Yaghl nsss

8gP [ r
pre% gsggﬁig% WF&%?%%%t g éégoﬁ%£8% 1?%%% gﬁ? the pad
capi2laguceushes bddd Haélbagdedstotmémsqnnmd.warethenﬁﬁl& and
bov ded  bal cut - of f e wre
thegbove % :h%§£ 5?& ? h?ea9%%n%%&?¥T§F§Fﬁ Eiﬂﬁasonlc
vibketied 29 agpliEhe whﬁehabeadabﬂwsiﬁdmi e, thhi edodisd

he_weakest [l qgive aV|n t he
bonf) s "S54 562 may IS Y i i goBtrd e ripe pad
12, avnelabi—e aMvabQ:[Bl@ebSndéﬁClbaBB isiTQ:uHQdelbeﬁ &1&@&@ the

60 Wrebonder, with no nodifications to
wirg anP?Y%r% EqRIrdary 28Rl bp o2t Rt Ay éﬁ %ﬁ%ﬁ? geifted

up. CI 068 -wREd 1013l oW hetBL1 PORFhi M & theOfieft&t lopot,
~..1n general, gold and al umi num are the nost

will give way, léaving only the bump 20. The bump 20 may be
formed uging currently available wirebonders, such as the
Kulicke & Soffa 8060 Wirebonder, with no modifications to the
caplillary required.

[0022] FIG. 3 is an enlarged cross-sectional view of the bond

- wire 14 of FIG. 1. In 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 locad and

~elongation parameters. In addition to gold and aluminum,

- copper, palladium—alloy, platinum or silver bonding wire are
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commonl y used el enments to nmake bonding wire. Both gold
and alum num are strong and ductile and have sim| ar
resistance in nost environnments. CGold wire is

woRlvEes doped with a 30 dopant, such as besbg2eiNooss9s
calciumin order to stabilize it. Small-dianeter
alumnumwre is often doped with silicon or

alssphEciies Ragnesndinrite itAppéyEhet rrepesdkilmyensaanand
conﬁdxq@%t aoeoﬂa{l@meerc%re' Qzaéghké&%t.@rf Q0] L12Rdrical

[ um num copper, palladiumalloy, platinumor si f‘ver
ms@ﬂ@dﬁmg woekteraak B \ADA20684£01530Ye PO LﬁZ@O@/i@cMeBd

w1350 KON NG, DONG LS 10T pblie PLESSN 10VENHE Harer

ri'se e sr e
of élee;@t theal bpout N5l at iang rahebéal e tarch 39 smi.t abl e

for fine pjtch an ultra-fine pitch w rebondi ng,, The
PrQRATARNY s o L S £ CHTEESPoR BPLT g SRRRTaBBa tBS um
:Lns@ﬂl@.ttiﬁﬁ Retbess1 than s38nt dRganPe ef sahltivel E@a@@h@ Bdving
rises gold or 0t;gper and_ the _insulati ng mat eri al
[

a téﬂ& egf BF gaPPer | tPeakeati hi Havithgt gan be
thetgma@_t{geaéceﬁpémta&ﬁgl RRakOa 8RO 2. &x&t{a&lbhat faPcher,

e thernal Fgﬁ deconposed during free air
thef wilggt Lénpreterdely heg ehBIwWPE et ISy b‘BI %G%a§ awjigre

Tg %f@?gurcolégfﬁ :%Eﬁ%eﬁpe%@‘éﬁ T §&H8INst 95 Phbegt 2s

tenperature, nows as t e glass transition
trap@npépat’gelepmfmﬁtﬁ Referrl ng to FIG 4, a graph of

: h gif i
L0 o B BEN6 0 ot L Y BRSO o
differenygt iioés aarsi anidar toB8suis dslaoet er Hodat d0atedjcates

i i t wed i baut 7 )
thafy ERe 5607 SRR GE EOEREaRRY 4¢ Bp StknlidP (ron-
coaskdndat de (Zj@suggjm ghtaﬁaheai vadge cm’l(;jdsd)s \Mbp?ﬁu?ihggsa
an a u accor nc e
roifiE88 PRRICAILE It eng pet] SEEQIAN <3 Mot gk BRaarga 20
um gﬂramewrcmms-éba'i@rrswhe&swm@ i hedyenvbuapetdd hopenp 20

Poi nt _44 indj cates the peel , strength_ of a 23 um
in BrofEfRPCe gitldt Wi BYEEPRE YSeRRE e BgBeBbnAtT FREER

of assht 55 et h S cenky aboulng 0ims t\M&hCIEhéSnQHLE@nped
ow. in contrast, point 46 indicates the peel
bon@treﬁa%%t044t4ﬂgyg§tpﬁnthe peel strength of a 23 um

diameter coated wire using a standard wedge bond. The peel
strength is only about 2 gms, which is guite low. In
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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25 di anmeter coated wire using a wedge bond and a bunp
20 in accordance with the present invention. The
coated wire and bond including the bunp 20 has a pee
Wo bpgisiy0f about 5.1 gns, which is a greatperys2o04/003493
i mprovenent over the non-bunped bond. However, the
result_is somewhat surpising.in view of the fact 30
inghptachigeewishr engtardrsd @isehonding eashvimasodbed |

enMid 8 ntheRe HREMLE 199% H&%‘zﬁg@a f1pum. dk%g%ékoﬁae

present invention been fou provi d
Se¢Qnd(bwmﬁgwadhannagesreésﬁd|ﬂ;§ﬁ ehlhvmzmecpeeﬁ strength

0 r t1ck.on Le at_th
(e SAEE B8 B LT gD S 00 80 2B,
is I%(iilj}i HSﬂﬁﬂiid)ﬁ@34ﬁﬁgra@s wteafuddedi e wehbdva Harndandation on

W _r.ebondi.n chin hanC|n t he_bondabi lity
tng e PE o FE e e Bl oTR Socebi e dhatarign: ()
witdGheastdgWregepik| AN el PeakeShHe8A b rdddedleWedl an

nodi fi ed wi_rebondi ng equi pnent is not required, nor 5
exﬁ%?%%ﬁ? Q&&PtFSHBP”%%dWﬁG@QkéqHPFﬁd %%ﬁr%ﬂBV%?ﬂﬁeHOt

reduizeaat (@) eHe 4H8 ¥ I cBhtba PEFL ALAHNIG %%oégcond
bond operation; (d) _wire shorting rejects at nol

borkliyg i hesR detr Bas send/(de desigrpenbey daoiar @@ﬁ-‘éotlﬁdbe
reél%\ibrﬂgdatéﬁeﬁé!ri%ﬂ@réi | 1815 bgﬁ{}ot required; (f) the

use of fine coated wre enables cross 10 bondlng and
[00250 tﬁbepd@$@r%p@%@¢gﬁfﬁ@@e@raﬁenn¢drﬁmhbdumdm§ of the

Lr EQ0253 Th
prdgERl ] HAPECL O PR R prRB 8 0 or mlP iR et
11MMﬁ§senuonnaE®tde$cim§tﬂmmenbptessnm@ﬂ inneqﬁaﬁpmsebeof

ption, . but,is_.not

il .0 e nded to '
extipls YL AN Oflo LS RikBRes R vl 15t SEPRLoPST m
It diiddl bsedpprétiated Hye tappeeskil el bin theserskichbed in

the art t changes coul d. be, made to the enbodi nent
S e T ST R R S
withbuenfieyerehis eﬁoxﬁ helee Bl-cad Thev@iesantcdndegt LtRBrést .

licable to wi re bonded package 20 types,
The Egﬁﬁaﬁgl%‘(ﬁﬂmn I4shiPPRA-FabEAo FN wips bppged package

typ@HEBﬁ?clﬂ_% B nbOR i mb kel St &INSERL St@@kﬁ ober ef. ek €,
t hat thls I nvention i s not limted to the partlcu1ar
CUEBHRodTR@#mt and TSOP. It lS understood therefore, that

‘this invention is not limited to the particular embodiment

disclosed, but covers modifications within the spirit and

gscope of the present invention as defined by the appended

- claims.
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di scl osed, but covers nodifications within the spirit

and scope of the present invention as defined by the

appended 25 clainms. 8 WD 2004/ 075347

WwE Tdleor39A4/ 003493 CLAIMS 1. A nethod of el efd¥iaddonsaes

connecting a first device to a second device, the

nmet hod conprising the steps of: 5 formng a first bond

by w rebonding a first port¥Bh%$ an insulated wire

to a bond pad of the first device, thereby

el ectrically connecting the bond wire and the first

devi.ceA hethvdgof shboondcbéhs bynmecebondi fjratsdevihde to

Qrti.on o t he, i nsul.at ire to bon ad qf the

2 EebBaliree Sondian ToterEal o Curt\F KB &RE ng ¢ he

fi fatmieyi aef ansck thehd egowdredendtwy anthid«r motgian of an
. bynmp qn the second bond, erein_the bunp is ffset
ineghed Rt ero ot o SEH0fd BBRACLAS" HeVHte ol BEFRPEal
el@Rieal i oNcHBhEOE: @ 1Heaibbhd, wiher ghdd thd e b aenitle

second _bond is offset by a distance of about _ one half

of fQrBiBfeR eFeePnY HOMSURY. WaTeRpRAERE R riacgmd portion of
theC QRBAELESR WELDOL, of W@l Bhd: oWNERET fac Rl (RS BUMDLRESeby

a dianeter of about 40 to 50 Lml. 4. The electrica
elegsmpcel ivncomreoding theafprst dietes mnd Fdehgrpond

deﬁ&%%qegngf gold. 25 5. The electrical connection nethod
- 0

claim1, wherein the insulated wire conprises one
of fargbhd arbwappsr bhier eechadi bogndn whregariine thesbhhapi Ve

ofﬁ%%%akﬁgm_g-cég€?ﬁgjlQﬁkﬁg%géggpggé'pn met hod of claim

erein nsudl a WitTé has a di aneter of
| ess than or equal to about 25 Lan. 9 10 7. The

el ectrjcal connecti.on nethod of cl.aim 6 erein the .
in ula#ﬁ%eei%ﬁﬁ¥*1 1 connecglon metho&nof é%%;m ' wgereln
the bump on the second bond is offset by a distance of about

one half of a diameter of the bump.

3. The electrical comnection 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 equal to

- about 25 um.



has a thickness of about 0.5 umto 2.0 wurn. 8. The

el ectrical connection nmethod of claim?7, wherein the
i nsul ative coating has a Tg of about 1804 to 2602 C
9. An electrical connection for connecting a bond pad
of a first device and a bond pad of a second devi ce,
the electrical connection conprising: a first

"W rebond securing a first;; portion of an insul ated
bond wire to the first device bond pad; a second

Wi rebond securing a second portion of the insul ated
bond wire to the second device bond pad; and a'bunp

fosmed euxgr bgéc%ﬁgeag oﬁﬁge@ ﬁ{e‘f:kl% Hunp is

ffset t l.ect I
Sonﬁ&&gg% ) Peretd il P llye oot fariea

bond is é%u%: gsgl§iaﬁ%%‘6 b%qu h& Kal of a
dlaneterof t he bunp. 11. The el ectrical connection of
claim9, wherein the bunp has a dianeter of about 40
to 50 um
8. The electrical connection method of
claim 7, wherein the insulative coating

has a Tg of about 180°¢ to 260° C.

9. An electrical connection for connecting
a bond pad of a first device and a bond
prad 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 1is offset from the
second wirebond.

10. The electrical connection of c¢laim 9,
' wherein the bump on the second bond is
offset by a distance of about one half
. of a diameter of the bump.

) ll, The electrical connection of claim 9,
: wherein the bump has a diameter of -
about 40 to 50 um. '



