AN ELECTRONI C DEVI CE PACKAGE AND METHOD OF MANUFACTURE TECHNI CAL FI ELD
This application is directed, in general, to electronic device packages
and their nethod of 5 nmanufacture and,.ymre specifically, to device
packages w th separate nmetallic bonding |ayers. BACKGROUND Current

1 eadframe base packages include copper traces that are etched in a copper

foil. These t Cﬁ?E%?E@f\IECpBF{IIEE Faﬁgﬁbﬁchﬁbcﬂﬁﬁeﬁ%ﬁt MEARURREWERR an

integrated citcu and the outside package peripheral |eads. Due to
limtations in the etch resol utiTECENIGNe EXEIIRr traces increase the size
of the package in lateral_dinensions. The, | ontge the traces 5 the

greater the |ikelMhisod PPkl eRE+PRal 15ar d5115C eqre'ffe&fls e i n?grfere

with the el %(itercit%%lni%i gnal.s ; Lran gictkra%gst 0 apd fremethe | Gethddi tiemally,
the patterning of copper traces are often defined by plating the copper
foil wth amsetudhatesiestant, metate (epgceifacad lyi cked - vias uarrakBegF. Such

patterning schenmes, however, aften require nultiple masking and pl ating
steps, whi cHith S§RRLaEEn M5d@ it Grés guﬁﬁ%’&rcsdsts. SUMVARY One

errb_odi ment of the disclosure is a npaegérobND25 manufacturing an el ectronic
devi ce package. The nethod conprises coating a first side of a metallic
layer wWith a fistrdemsul atéagftayer BAGScoBMITKFIESSecHREl6PPosiCPEPSIEde  of

o B b B OGSt ST o I oh0e8 Lot
| ocati ong onytche hirst ogi decrad thBeegetathlic layelectdnt pab¢ewatng the
second insulating layer such that remaini ng portions of the
integrate circuit  (IC) an the outside package
peripheral leads. Due to limitétions in the etch
resolution, these coppei traces increase the size of the
package in lateral dimensions. ‘The longer the traces,
15 the ' greater the likelihood of electrical parasitic
effects that can interfere with the electrical signals
transmitted to and from the IC. Additionally, the
patterning of copper traces are often defined by plating
the copper foil with an etch-resistant metal (e.g., a
20 nickel-palladium alloy). Such patterning schemes,
however, often require multiple‘ masking and plating
steps, which in turn, can add to manufacturing costs.
SUMMARY ’
One embodiment of the disclosure is a method of
25 manufacturing an electronic device péckage. The method
comprises coating a first side of a metallic layer with a
; first insulating layer'and coating a second opposite side
of tﬁe metallic layer with a second insulating layer;
The method further comprises patterning the first
30 ‘insulating layer to expose bonding locations on the first
side of the metallic layer, and patterning the second
insulating layer such that remaining portions of the

second insulating layer on the second opposite side are



second insulating layer on the second opposite side are -2- |ocated
directly opposite to the bonding locations on the first side. The nethod
al so conprises selectively renpbving por2ions of the netallic |ayer that
are not covered by the remaining portions of the second 5 insulating |ayer
on the second opposite side to form separated coplanar netallic |ayers.
The separat aq,..con| angle Jmtaldd6 d auers, | ficd udend ey bepdhpgohgcahi ers.  The
met hod further conprises selectively renoving the Temaining portions of

t he second ifisndtat isigid.ayer Thwer ebyt1Od expbs ngcsepohdebondergclovgivons on

the second opposite sides of the separated-copl anar netallic |aye
Anot her enb&%ﬁﬁﬁﬁf“ﬁspﬁﬁ%épgétr%ﬁi3: vife aﬁg&fag ?ye?héaﬁ%%kéﬁ%ycéﬁﬁrises
an el ectronig,dgv£e gitached teeRaihihgt Sidteidinoneceal acipd ur akicoydof

copl anar separated 15 hetallic bonding layers configured as a device
nount i ng5 siitresulBidrdevilegedl sen compt | SESONCr esPBefded t H1d¢ ntlét cdRABCt i on

pads of the el ectronjcs_device an . fi_r side o t her f the

separ at ed c&ﬁgﬁﬁﬁte4mn%ﬁ?%%n%%ndﬁﬁggﬁgggrs%&ﬁ%%ﬁured gggmj§§p%§%§F%g

pads. 20 Thedigvree fretheritndaydes atnthsad atihey bayeing habcasions.

non- copl anar with the separated coplanar netallic bonding |ayers.

Per: meters Fheop&Githgs | BUFRBSF nsEPEPT ST aysftl S CohialY P&MiNEEr s t8E t he

copl anar se t.ed et i C ongdi I t h ghithe 1 W EeS +&fk ded.
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presents a flow di agram of an ex%yple met hod 3%_01 anufacturing an
tallic layers.

el ectroni c WA PadkifyssRprate coplanar me

Another embodiment is an electronic device package.

The package comprises an electronic device attached to a
first side of one of a plurality of coplanar separated
15 metallic bonding layers configured as a device mounting
site. The device also comprises wires bonded to
interconnection pads of the electronics device and to the
first side of other ones of the separated coplanar
metallic bonding layers configured as wire bonding pads.
20 The device further includes an insulating layer that is
non-coplanar with the separated coplanar metallic bonding
layers. Perimeters of openings in the insulating layer
- contact perimeters of the ‘coplanar separated metallic
bonding layers to which the wires are bonded.
25 | ; BRIEF DESCRIPTION
Reference is now made to the following deScriptions
‘taken in conjunction with the accompanying drawings, in
which: ' )
FIG. 1 presents a flow diagram of an example method
30 of ‘manufacturing an electronic device package in
accordance with the disclosure;
FIGS. 2-11B  present cross-sectional views of

selected steps in the manufacture of an electronic device



accordance wth the disclosure; FIGS. 2-11B present cross-sectional views
of selected steps in the manufacture of an electronic device -3- package
of the disclosure, for exanple, as manwactured by the steps presented in
FIG 1; and FIG 12 presents a plan view of an exanple electronic device
package of the disclosure, such as the 5 electronic device package

presented | a%lkg‘geg'oPEIﬁ‘EL@%% £l %Jh%xgh?9%95%§ REAVFdesuaefet hod
of manufactdaring an el ectronics device package that uses a two-sided

patterni ng pryocess stepsr pricdensegdariat & Iget dl;l ised ayers 10 that have bondi ng

| ocati ons separat ed by insulating _layer. The.disclased th :
el i minates the néed-f orﬂ]paP’fgﬁﬁP]ﬁa etach-ﬁasr? st‘éﬁ?wrreto%ss,ar?ﬁeregg?ple

si mpl i fying aand Jdeducing, the g@@@ma?)é bhe cranufiaciWduie processas Thae
insulating |ayer provides structural stability to the 15 package. The use
of separat edlesttaloniic [Caydics Packege pacieadd dfelips HI&F -dét-er the occurrence

of electrical parasitic effec e i ’ f the disclosure is a
nmet hod of nmanufacturing an el g??ﬁ%?gssg§§?g?&gg§kage. FIG 1 20 presents

a flow di agram ofrnan &y sureethash il of meanubacs oirnagudacelbethyonine
devi ce package. The nethod 100 conprises a step 110 of coating a first
side of a gricgiicgyer IgFLRca fRFISaGhsultiBitng Y858r, &andt¥Ps8éFed115 of

coating a s%%otr{%rq,@%?%gﬁggggogéo; &Rl | 5Ep2Pat @y &ieti i & s_%ﬁé@@

i nsul ati ng FFayer. 4 SO conprises a step 120 of pafterning
the firso imsul ahang lmyetintg ézpeséobendiempriaivad i bys an theuflitdng si de
of the met alllalycerl.ayerThghedirTseélhoosde O%e%lhso% ‘eliminates the need for
patterning etch-resistant metals, thereby simplifying and

'reduciﬁg the cost of the manufacturing process. The
insulating layer provides structural stability to the

15 package. The use of separated metallic layers in the
package helps to deter the occurrence of electrical

parasitic effects.

One embodiment of the disclosure is a method of

manufacturing an electronics device package. — FIG. 1

20 presents a flow diagram of an examplé method lOQ of
manufacturing an elect:onic device package. The method

100 comprises a step 110 of coating a first side of a

metallic layer with a first insulating layer, and a step

115 of coating‘ a second opposite side of the metallic

25 layer with a second insulating layer. The method 100

also comprises a step 120 of patterning the first

insulating layer to expose bonding locatibns on the first

side of the metallic layer. The method 100 also

comprises a step 125 of patterning the secoﬁd insulating
30 layer such that remaining portions of the second
insulating layer on the second side are located directly

oppbsite to the bonding locations on the first side of

the metallic layer. In some cases both sides of the



conprises a step 125 of patterning the second insulating 30 | ayer such that
remai ni ng portions of the second insulating |ayer on the second side are

| ocated directly opposite to the bonding-1locations on the first side of
the netallic layer. In sonme cases both sides of the -4- netallic |ayer are
coated with the insulating layers (steps 110, 115) and then the insul ating

layers are paLhaued (sheps,120. ood28) i ih Olher aAsen e i nsbecside is

coated and the first insulating | ayer patterned 5 (steps 110 'and 120), and
t hen, the secargssi daOi,s tdah edandndchdre s8vondrismsidtatriong Uaaypers pateer ned
(step 115 and . 125). In still _ofher es, the second insul ating_.. ris,
not patterné@qq?@%%b i?geﬁﬁﬂﬁ%%ﬂkﬁgg hal i?eﬁ? S FRESRet Hod f&%ggre
perforned (&ithe PHEcORtEBr &R SiEPSird® L3IBU1m:tlidhy asydisedssednbel ow) .
The met hod 100 further conprises a step 130 of selectively renoving

portionsSof (Hepsetlll izndayep) i hand ahemottheoverendysife iemaicRitRg

portions of th econd insul atij | aye tt o]
i nsul ati ng f5' a;%?)SSHOP ejgg%gh Jﬁ%%o%? %rgpggkggnggrnﬁggggrg?%d%%d

copl anar netigld)ic | ayersi1Thetseparated calanasconet ahkiitakayegr $aiyeel ude
the bonding | ocations. The nmethod 100 al so conErises a step 135 of |
sel ectivel y 15 epdbi Rg e Eshei hi 8§SBortdons b Lt REEdEHR S nStfREi Ad 20

| ayer such thal o Seeendohondingebaeahians o Lnesecondnopppesi e cpisdes of

the remaining portions o separate coplanar netallic [ayers are
exposedl0As 1fas tdeeri5d,l ust rdatsedhssed-ld@lalky) i n sone enbodi nents, the nethod

at lcast one of NG baRAE | o0% | SHELDRG (TPer erae of (WE et i OF

- selectively removing portions of the metallic layer that

are not covered by the remaining portions of the second

insulating layer (e.g., the patterned second insulating

15 layer) on the second opposite side to form separated

coplanar metallic layers. The separated coplanar

metallic layers include the bonding locations. " The

method 100 also comprises a step 135 of selectively

removing the remaining portions of the seéond insulating

20 layer such that- second bonding locations on the second

opposite sides of the remaining portions of the separated

coplanar metallic layers are exposed.

As further illustrated in FIG. 1, in some

embodiments, the method 100 further includes a step 138

25 _of depositing a metal plating layer to at least one of

the bonding locations the first side of the metallic

layer. The metal plating layer can facilitate subsequent
wire bonding to the bonding locations.

As further illustrated in FIG. 1, in some

30 embodiments, the method 100 further includes a step 140

of attaching an electronic device to a device mounting

site. : Inb some cases at least one of the Dbonding

locations on the first side of the metallic layer that is



| ayer. The netal plating layer can facilitate subsequent wre bonding to
the bonding locations. As further illustrated in FIG 1, in sone 30

enbodi nents, the nmethod 100 further inclades a step 140 of attaching an

el ectronic device to a device nounting site. In sone cases at |east one of
t he bonding locations on. the first side of the netallic |layer that is -5-

confi gured devige muunti ngesiite. hRuGases theceel egtrophgedevige is
attached to%%ﬁglgr@t al plr%ti ng ge;%osi teduon t%e bongi'ng | ocat i Sns .
configured adedteondevi cewiment iifg sitteached other thsesmehelel eéEdABC 5

device is attached to a retai ned rtion of the first _.insulating lLayer
‘that is on ﬁ‘?é)oéé\ﬁe(?e_ ﬁﬁun%ﬁﬁge@?rﬁ%n? nri%%an%l%réssesqoqfnlgsljtreep?ﬁlfﬁ 5%%
plurality ofycelieGt r aRiG + i@V 6as ar e tpachratt-achedeto dhkf eeentrenas cof
device nmounting sites, e.g., located on a netallic |ayer that is 10 |arge

enough tb ackeommsdaie toHe ared atPuree seveiaPd prukegds. Ofn Gypefirst
enbodi nents,, th t hod 100 al,sq incl ude ] - bondi W res from
i nt erconne_ctlrbséﬁsar%fngt %ealyeé:l Ztc}}a(r)conll% (ﬂgv@%% ?%éfﬁeelégﬁg?ﬁggl g%gtgi'onslﬁon t he
first 15 sidemf thedwtalin csitayer 140t ar eptonbildtiyedods edewntirguied as
wi re bondi ng pads. The nethod 100 can further include a step %50 of,

deposi ting &FViEAR afFAg $AH Ghterber rs? SiddSrettheCnfEt £1i €°Vay&r such

that the molg GoueLs 4t &l &ld ol Lol devieea QL dEYiceshyandrhbs handed

wires. The mstlﬁ)o can SO | ude a step 155 of separating the
patterngd flamsfe i nswdwdh ngtd ayaccérengdaté or nbd | mastiépciROF sgeNereRat the
separated ones of the first insulating layer each have a bonding |ocation
that is confRygUrEfSas a '

In some embodiments, the method 100 also includes a
step 145 of bonding wires from interconnect pads of the
electronic device to the bonding locations on the first

15 side of the metallic layer that are configured as
configured as wire bonding pads. |

The method 100 can fﬁrther include a step 150 of
depositing an insulating mold on the first side of the
metallic layer such that the mold covers the electronic

20 device (or devices) and its bonded wires. The method 100

"can also include a step 155 of separatihg the patterned

first inéulating layer (e.g., formed in step 120) such

that the separated ones of the first‘~insulating layer

each have a bonding location that 1is- configured as a

25 device mounting site,. and in some cases, also hés the
electronic device attached thereto.

As also illustrated in FIG. l,rin some embodiments,
‘the method 100 can include a sfep 160 of bonding solder
balls to second bonding locations of the second side of

30 the separated coplanar metallic layers that are
configured as solder ball bonding pads. In step 165, the
solder balls can be bonded to landing pads located on a

mounting board. Alternatively, in other embodiments, in



- 25 device nounting site, and in sone cases, also has the electronic device
attached thereto. As also illustrated in FIG 1, in sone enbodinents, the
nmet hod 100 can include a step 160 of bongling solder balls to second
bondi ng | ocations of the second side of 30 the separated coplanar netallic
| ayers that are configured as solder ball bonding pads. In step 165, the

sol der bal | 5..can {bg b%}{’eef%% gnéﬁ@%ﬁgt@édéewﬁétsgnaﬂna 1BBYRE bAg heard.

AIternatlver, in ot’her ments, I1n -6- step 170, one or nore of the
second bonmdumﬂuguﬁednusehqndxngﬁp@ﬂseUh@B boaddhgepads ?haneet@ddtpectly

connected tq | anding pads on a nounti oW th th
sol der bal | 258 MRthet™ i ITRLF ated 2@% ‘?s %%%%%Q%Pﬁogr%%%& & 1),
FI GS. 2-11B pyesent,oness-sectional views of selected steps in the

manuf acture of an electronic device package 200 of the disclosure. Wth
conti nui hg referéhcefuﬁ@hEKG.lllUFFG?tQ shemBCthe Phckdtfe 260-het ed @oatlng

10 first and 505318 Yraudpiallic l auer; sha) widodi et and

second i nsul ?éyers accordance wth's 115,
respectivel )éellelttwrﬁstfe%ﬁeesJ,n ttige ni&&@hfa@tdmgeof%ﬁ emebmdemcr dlesrlcaa
copper foil, although other netals or netal alloys can 15 be uysed. In sone
cases, to prROAKISIAG] Glenthe i diarigseEe e WéﬁBaFPBFén%FPH §§%§§&&&%

manuf act ur i ng, skeps, thep et al | ifo)ayena2lsabeged bitickness: 230akhaly | s in

a range out 2 td m crons. In sone cases, the first and second
|nsulatn09 ﬂﬂkdﬁw@m@ QéeanZEMdaWHZQﬁstthsaﬁeaMH@ﬂdIkﬂQnﬂaypatﬁéﬁnable

materi al s, such as . epox i
mat eri al s Wé‘H }‘kng\;ﬁpftoyaggs se g‘r? Orlensslu atin te&'&l?‘/'esrsor296,r]er22(gq,0t %rneSI st

accordance with steps 110 and 115, respectively.
In some cases, the metallic layer 215 includes or is
a copper foil, although other metals or metal alloys can
15 be used. In some cases, to provide sufficient rigidity
to be compatible with subsequent manufacturing steps, the
metallic layer 215 has a thickness 230 that is in a range
of about 2 to 150 microns;
In some cases, the first and second insulating
20 layers 220, 225 comprise the same or different
patternable materials, such as epoxy-based photoresist
materials or other photoresist materials well known to .
those skilled in the art. One skilled in the art would
be familiar with coating processes, such as spin coating,
25 spray coating or dip 'cbating, that could be wused to
implement steps 110 or 115, to e.g., form uniform and-
continuous insulating layers 220, 225. |
‘The choice of thickness 235 of the first insulating
layer 220 balances the desire for a greater thickness so
30 to impart structural stability to the package 200, versus
the desire for a smaller thickness so as not to interfere
with Subsequent wire bonding to specific bonding

locations on the first side 205 of the metallic layer



those skilled in the art. One skilled in the art would be famliar wth
coating processes, such as spin coating, 25 spray coating or dip coating,
that could be used to inplenent steps 140 or -115, to e.g., formuniform
and. continuous insulating layers 220,225. The choi ce of thickness 235 of
the first insulating |ayer 220 bal ances the desire for a greater thickness
so 30 to Inpart Stt&EtHEQkaﬁEéb'hht%dﬂétégeé@Ckeﬂé 200stvensys akhegdesire
for a smallér thicknéss so as not to interfere wth subsequent wre
bondi ng to spseidiz2®ondsng thdcdiriesss b the hi rsngsi def 29%00f EReto

metallic layer -7- 215. For_instance, in s case t he st | at
| ayer 220 héé“% PhiERAdss 2%%?.868°P8ng%1 qp%ﬁ%ﬁi 36 0 n%%?%%s% lﬂg

second i nsul@afd ngahayer 22% CaikiavenithRge Samasore f‘f@fsﬂt itkivakress as
the first insulating 5 layer 220. FIG 3A shows the package 200 after

patterni hg tleyer iddt. insulating layer 220 (FIG 2) to expose bonding

| ocati ons 310 on st S|de 05 |1 y

accordance with sEgﬂie) S e skt ﬁL?%Q§%g%tg§t Al%téfa ﬁét%@}?ﬂ&?l |t<'£11re W th
patterni ng nethnads lhaatia@@ut;d heyetised ot o (Fo6m dpenicbgse3iGsé n biomel ifnigr st
insulating layer 220 so as to exgose t he bondlngélocatlons 10 ccordi ng

to a predefikRRGIART OHhed i Bre | BibEt phfeelH> Rér thenZeidde ! “he
first nsul alido; ) ayero23nts @9%%%#%2@ a phot gresisy FAL ehialrt

~.di screte portions o ayer 220 can be exposed to el ectromagnetic
radi ati an (ev@uld bet fawiidlietr orith spbteetnghg) med hoaigs et e theniiddl be

maerial USEPT. bb, TATROGRIUEH 30 podi (e bhotor 6aPaty t L fe JEa cal
reaction campd®ngder as to expose the bonding locations 310 according
to a predefined interconnection layout pattern ' For
instance, when the first insulating layer 220 is composed
15 of a photoresist material, discrete/portions of the layer

220 can be exposed to electromagnetic radiation (e.g.,

ultraviolet or wvisible 1light) to cause a chemical
reaction in the exposed portions. Depending on the type
of photoresist material wused ‘(e.g., a negative or

20 positive photoresist), the chemical reaction can render
the exposed portions of the layer 220 more or less easily
removed by a solvent wash, as compared to the non-
electromagnetic radiation exposed portions. Removal of
the electromagnetic radiation exposed or non-exposed

25 portions of the first insulating layer 220 (FIG. 2)
results in a remaining patterned'first insulating layer
320 of the first insulating layer 220 having the openings
315 therein

As shown in FIG. 3A, the remaining patterned

30 insulating layer 320 is non-coplanar with the metallic

layer 215 because the first insulating layer 220 was

formed on the metallic layer 215.



t he exposed portions of the |layer 220 nore or less easily renoved by a
sol vent wash, as conpared to the non- el ectromagnetic radi ati on exposed
portions. Renoval of the electronmagnetig-radi ati on exposed or non-exposed
25 portions of the first insulating layer 220 (FIG 2) results in a

remai ning patterned first insulating layer 320 of the first insulating

| ayer 220 havi ng Atshefgggﬂjagg%h% FHerﬁ@" Ag , showne | B£FlGie 3Aonbheg

remai ni ng patterned I'nsulating layer 320 1s non-coplanar with thé -
metallic | adysrat2imdbeddlseetkbestidr sini nsuémt i 10 | ayper 220 Masirefcor @ed on

the netallic |ayer 215. -8 As fur r shown in FIG 6 3A..s0 of .t.he
bondi ng | opéjteiv&r%e ﬂ%u%&brb%eﬁli:ﬁssggg'ﬁ%%mee ROntT gB?Eglggnﬁﬁg\?itééms
nounting sitesg) 32pe WG LA hondiing | 96381 AGS padt0 3ge. configur ed as
wi re bondi ng pads 330. FI 3A 5 al so shows the package 300 after

depositi g almt dhpiattehe | pyeks084909natherbeABPAGLLBEaki B8 ailn PA4EE6r dance
with step 138, For.,ipstance in.so I t.he te.layer
340 can i ncl ee,rsor?’flg,’ P ngkﬁ?ebr?entr&g‘ln%gggﬁ&gg%i?l vlglr %?5‘3% %I,%%f %alt?%bl e
netal alloy d@.138.ni cket iBsgahdeal 10y}pomEoreninsatiawaed,n sbaemetal
enbodi ments the netal plate |ayer 340 can be el ectrodeposited processes
that one skidt® Javehed 4t tCaul aChede anPFi 4F wht ROPAS mﬁltlagstslu d5in

FIG 3Ain somg gas g drett Bl NG haYLI S 2348,2r & deposikt ed g1
bondi ng Ioca%)ll onészlaﬁg Eg%at ’15@%re COI’l#}] gur ed asadeviygegermq%n'ti ng sites 325
and as Wor e gdlahdi hpopads 33@. ilstetlver igasesne asmbhdimenhs FEGe 3Btatlhe

nmetal plating | ayers 340 e depasited on bonding.locations 310
configured &3 eﬁﬁéfﬁai n%fq)a&énsgbe & (?Cttﬁé’d&é’\ﬂsgéced processes that

one skilled in the art would be familiar with. As
illustrated in FIG. 3A in some cases the metal plating
layers 340 are deposited on bonding locations 310 that

15 are configured as device mounting sites 325 and as wire
bonding pads 330.

In other cases, as showh in FIG. 3B, the metal

plating layers 340 are deposited on bonding locations 310

' configured as wire Dbonding bads 330, and the device

20 mounting sites 325 includes a retained portion 350 of the
insulating layer 320.

FIG. 4 shows the package 200 of FIG. 3A after the
step 140 of attaching an electronic device 410 to one of
the bonding locations 310 on the first side 205 of the

25 ‘metallic layer 215 that 1is configured as a device
mounting site 325. For instance, an electronic device
410, that includes or is an IC, can be attached to the
device mounting site 325 using an adhesive layer 415 such
as an epoxy layer. The elethonic device 410, can also

30 include interconnect pads 420 to facilitate the
electrical connection between the device 410 and other
devices of the package 200 or to devices that are

external to the package 200. In other embodiments (not



20 nmounting sites 325 includes a retained portion 350 of the insulating

| ayer 320. FIG 4 shows the package 200 of FIG 3A after the step 140 of
attaching an el ectronic device 410 to onge-of the bonding | ocations 310 on
the first side 205 of the 25 netallic layer 215 that is configured as a
device nounting site 325. For instance, an electronic device 410, that

| nol udes or Jis,.an | Greans becarbachedaboithe sdovi ceagmupti ngisiner3gs
usi ng an adhesive | ayer 4157 sUc as an epoxy layer. The el ectronic device
410, can al sat3@henc| udeai ntericomnectinpads 420 & 032 acithiettat en¢hedes  a

el ectrical connection between the devic 10 and oth devi ce f the
package 200 r@rtaﬁﬁle(ﬁde\ﬂoézsl%gspoarq ,léﬁuglﬂ%aﬁngt gatyﬁé: %?coké?eféoéﬁl n ot her
‘enbodi ments (not 1. showmbwishergd eglac®iige deyd cef4l0Tcan 4beaSigt | ahky
attached to a device nounting site 325 that includes a retained portion
350f of iBsulsdeingl4ayef BeOd{rgGrizBp PILE Hrdhowse t hRLPAERBYRCR0D26F FI G
4 after the st 145 j i o] he .l.At ef.C - ds
420 of the /BcitoNE deut e AL T THe bordi g [oSarrons: U510 an Fhe irst
si de 205 t hat1carencanfd gt est assivier 20 bondiang jpaes c33@igOredskas | @drien t he

art would be famliar with_w re bonding processes, such as wedge or 10
bond bondi n@CHAY c8EPE bé3lUsed tGDbofdwilFes 520, PREcH s W@d’ﬂ@ oF’ecopper
“‘re$’.frOUH%QaﬂﬂEE”ﬁgﬂﬂegﬁjﬂﬁdéoﬁ&ng 4 dhyseugh §@@h0%%nhﬂ9%ﬁ§lérln the
remai ni ng i nsulating ayer 320, to the wire bonding pads 330. e presence
of thelbemdiarichgodm$inat i tigat agenl82decarseadvantagedugiyed55h8) p spcavent
the wiring naterh@g from.inadvertently, coq}acting nor e th@n igg Lapget
wire bondi ngHatFB0°AndOPPREr 8y SCaudinty a-'Shot't Tot FRUFEST P ’

and through the openings 315 in the remaining insulating

layer 320, to the wire bonding pads 330. The presence of
the remaining insulating layer 320 can advantageously
15 help prevent the wiring material from inadvertently
contacting more than its target wire bonding pad 330 and
’thereby causing a short circuit.
FIG. 6 shows the package 200 of FIG. 5 after the.
step 150 of depositing an insulating mold 610 on the
20 first side 205 of the metallic layer 215 such that‘the’
mold 610 covers the electronic device 410 and the wires
510 bonded to the device 410. For instance, the
insulating mold 610 can be formed as part of step 150 by
injecting an insulating material, such -as an epoxy
25 material, into an injection die (not shown) that covers
first side 205 and surrounding the devices 410 and 1its
bonded wires 510. The insulating material can then be
allowed to solidify before removing thebinjection die,
thereby providing the mold 610.
30 FIG. 7 shows the package 200 of FIG. 6 after
patterning the second insulating layer 225 (e.g., EIG./6)
in accordance with step 125. Patterning in step 125 can

be performed using substantially the same procedures as



FIG 6 shows the package 200 of FIG 5 after the step 150 of depositing an
insulating nold 610 on the 20 first side 205 of the netallic |ayer 215
such that the nmold 610 covers the el ectngnic device 410 and the wires 510
bonded to the device 410. For instance, the insulating nold 610 can be
formed as part of step 150 by injecting an insulating material, such as an

epoxy 25 ”agfefs'&lr ddt R d nldlerpt'@fne di &, 4ot shown) pihat goveps Ehest

si de 205 and surrounding the devices 410 and its bonded wires 510. The
i nsul ati ng metterdralircanthdenibet aldovied trg sbbvdif ¥ Ovef br earenpdinget he

200 of FI G 654t 18- pieer H HGE thd dcondenctl AT Wi T 5yer 200 0. 4/ FI &

6) in accorgance mid hystesrd2hy Batbennisng dHe st&mail2bngaporbeonsr bar med
using substantially the sanme procedures as _10- described above in the

cont e>c<lt bf FIh@ h:ecfcmrd times ulpet e miae® hel§ et thasarapnfgsidger 19055 n
accor dance t t 120 F h
Datterning §i qégg 14 1& %9521% 2)re A8 iongé%géér%%%%'éhéﬂ(%tﬂe afler the

|n|ng por the second 1 nsul ating
| ayer 710 omxkhelsegead &hdﬁxﬁﬂgzobppbbetﬁenatlthelayﬁmdﬂd@ dpeasepasat e

fromeach other and are located direct|ly opposite to the ndi ng | ocations
310 exposed%ﬁ@t¢%9@$?%to§|&@626§1§W1%%é% %gé Fdt S?%&tagg per Ffét er s

720 of the Cshtaqrcé he LemRLpLpg 1’p2630|btf' 0@1§e Ofeddie 8@COonk | @%Hllaéhllﬁ% | ayer
710 forned |n % are substantially the same as perineters 730 of ,

t he opemDngspo&ﬂt'idrhat o€ X pUse tsleeondndllmgul@tamvorisay&m T¥Pa %Qlepeqzan The
(SR 119 POLLLOTE, 0150 seeond, Lisul Shena Lavel. TA0: pkecon! 1381 oy (1

the openings 315 that expose the bonding locatlons 310
via step 120. The remaining portions of the second
insulating layer 710 are coplanar with each other, and,

15 are non-coplanar with the metallic layer 215.
As illustrated in FIGS. 1-7, in some cases, the
second insulating layer 225 can be patterned in step 125
after metal plating layers 340 are deposited (step 138),
the device 410 is attached (step 140), the wires 510 are
20 bonded (step 145) or the mold 610 1is deposited (step
150). Retaining the un-patterned second insulating layer
225 can beneficially impart additional structural
stability to the package during these any of these steps
138, 140, 145, 150, thereby avoiding distortion or damage
25 to the metallic layer 215. In other caees, however,‘it
is poseible‘ to .perform patterning of = the second
insulating layer 225 in step 125 before any of one or all
of steps 138, 140, 145, 150.  In such cases, the
patterned first insulating layer 320 can still provide
30 the desired structural stability to the package during

steps 138, 140 145, 150.

 FIG. 8 shows the package 200 after the step 130 of

selectively removing portions of the metallic layer 215



As illustrated in FIGS. 1-7, in sone cases, the second insulating |ayer
225 can be patterned in step 125 after netal plating |ayers 340 are
deposited (step 138), the device 410 i-g1attached (step 140), the wires 510
are 20 bonded (step 145) or the nold 610 is deposited (step 150).

Ret ai ning the un-patterned second insulating |layer 225 can beneficially

i npart addi tigapal sfryughural.e s{@bi Lhlyrte bhe HAckpgra g hHopbhesenany of
t hese steps 138, 140, 145, 130, thereby avoiding distortion or damage 25

to the netaldfi cthayere2tsl insolaeingasesjethoélergn i thei ssguwsd blsédeo
perforn1patgﬁkping of the second insulating |layer 225 in step 125 before
any of one all of steps 138, 140, 145, 150. In such cases, the

patterned first igpsul aldind deayamh 32@ecamrst i Woupovicde 3@mtihe agesivied
structural stability to the package during steps 138, 140, 145, 150. FIG
8 shows Phe Vpadicage ROOCaPse? the Sgrui3tlof rsBPESt PRelti Meénovf n§he

portions.ofr&ﬂﬁﬂ_ E@|i£§e%a$%%.215Fe 1Tiné{g§%e7)e&%@%e@rgxgpgi yeg%d by
t he remai ni ng portions - of the second insulating layer 710 on the second
side 210. @e sidddildd d nidrer 215 woell gl. pepbatidbharnett hovbredr bgushe
processes to selectively renove portions of the allic | For

. e ayer 215.
i nstance, exX{soSed PGy t PBREIBRS tHe Hﬁ?m3§Q9W%yéps?i9t6899%g¥ﬁﬁt%29% not

covered by the femaNiNg RAILY 0PEmeletbing Peeondehrsdhati nehdyed1 75@) can
be sel ectively renoved by conventional chemical or 10 el ectrochem cal

et chi nglpr ocessEsocCHmireaiatiolg nomtiaessfs .t he netal lic layer 215 (FIG
D) el alter perfornng shen 130, 20LesPU LRA nLYT LN Rfe.SeRRE o

(FIG. 7) left after performing step 130 correspond to a
plurality of separated coplanar metallic bonding layers
- 810. The separated coplanar metallic bonding layers 810
15 can include the bonding locations 310 on the first side
205. As illustrated each of the coplanar metallic
bonding layers 810 can include a metal plating layer 340.
The bonding locations 310 ére separated from each other
by the patterned first insulating layer  320. = For
- 20 instance, in some embodiments, at least one edge of one
of the openings 315 defined by - the patterned first
insulating léyer 320 (e.g., edge 820) contacts at least
one edge of the bonding location 310 of one of the
metallic bondihg layers 810 (e.g., edge 830). In some
25 cases, a perimeter of one of the openings 315 (e.g.,

perimeter 730) contacts a .perimeter of = one of thei'

metallic bonding layers 810 (e.g., perimeter 850). |

The coplanar metallic bonding layers 810 are thick
enough to permit wire or ball bonding to the layers 810
30 (e.g., the metal plating layers. 340) without distorting
the shape ofyxfhe metallic bonding iayers 810. For
instance, in some cases; the pluralityv of separated

coplanar metallic bonding layers 810 each have a same



810. The separated coplanar nmetallic bonding |ayers 810 15 can include the
bondi ng | ocations 310 on the first side 205. As illustrated each of the
coplanar nmetallic bonding |ayers 810 cam-i nclude a netal plating |ayer
340. The bonding locations 310 are separated fromeach other by the
patterned first insulating | ayer 320. For 20 instance, in sone enbodi nents,

at |east one edge of ong ofrghe gpenings s defienegd i th d

. . h . : gopald erne
first insul a?| ng_ePayer 328 %e.g.zf3 edge 820) contacts at |east one edge of
t he bondi ngmlieeathison 310 of one of the netallic bonding |ayers 810 (e.g.,

edge 830). In sone 25 cases, a, peri er of one of the. Ln e.g.,
perinmeter 730) cOft zfgt]él%rﬁetrqdrref%r Tgf%'on%’ of 't He® %?é?gﬁggbﬁoﬁﬁé aygrs
810 (e.g., pefrkpeter 85@kovihe poplkapar Betaktép bosdi ngol ayesse8lbhare

thick enough to permit wire or ball bonding to the |ayers 810 ,BOﬂée.g.,
Lhed_rretaEf pbatitrgnkdy drig s340)sniledmy diastedr t34y TWesSipea bly t Hetastallic
ondi ng | ayers 810._.For, . in €, cases, ¢t I -t ;
separ at ed 28p9aharthneet EFIIF%%%(%%diang@I ggggé ??0 8£ch -ez(:)lvﬁe&[jg!e*éﬁa)r/r3e2cvj 15?

thi ckness 2302056 1) Rs3 remnge o abentedO0byo 156 prirdicomsnchs of
illustrated in FIG 8, it is desirable for the _selective rermva&a%gcess

of step 1305t6Pl dafe -t heKesPhagt EPRed TP SnsuiTath ny 4T 320
substant al Ly i niiagl k€. .o e ddv liness, 2354 e 2) ek berhayerad20 is

changed by I'ess than 10 percent by the performance of step 130). Keeping
t he patternedabiindtyi nsofat itte | agenvicd20 patkegecar Henefdugiiald y ihérease

(e RLrvctural J0-2La ULy L ihe dailooeckans, 200 168 ene

completed package. For instance, contacting a perimeter

of one of the openings 315 (e.g., perimeter 730) to a

perimeter of one of the coplanar metallic bonding layers

15 810 (e.g., perimeter 850) helps impart structural

stability and helps to retain discrete separations
between the different bonding locations 310.

FIG. 9 shows the package 200 after the performing

the step 135 of selectively removing the remaining

20 ‘portions of the second insulating layer 710 (FIG. 8) such

that second bonding locations 910 oﬁ the second side 215

- are exposed. For the reasons already discussed, it is

desirable for the selective removal process of step 135

to leave the patterned first insulating layer 320

25 substantially intact (e.g., thickness 235 of the layer

320 is altered by less than 10 percent by performing step
135). “

One skilled in the art would be familiar with

various processes to selectively remove the remaining

30 portions of the second insulating layer 710 in accordance

" with step 135. For instance, the selective removal step

- 135 can inclﬁde different chemicals that are well-known

to those skilled in the arts to etch away the



conpl eted package. For instance, contacting a perinmeter of one of the
openings 315 (e.g., perineter 730) to a perineter of one of the copl anar
netal lic bonding |ayers 15 810 (e.g., pesineter 850) hel ps inpart

structural stability and helps to retain discrete separations between the
di fferent bonding | ocations 310. FIG 9 shows the package 200 after the

performng . gt§5ﬁ§?%§§ f s§5§%%£¥§hydégggégg% t hegpena) Ri8ge180-Q0r ti ons

of the secon I'nsu I'ng ayer t hat second bondi ng
| ocations 9pBoanrtbessecond side 215 are exposed. For the reasons already

di scussed, it is_ desirable for the sel ective_r rocess of.step 135
to | eave the patt8r ndd i rtSSHrsulPdt i AGEPAyert 3339 e§§8§?§nt?3?%§n?ﬁtact

(e.g., th'cﬁg%§§lgé5kﬂﬁuih%%|§¥ Ers3200 scaht ebedh by hess tdam 19rpeycent
by performng step 13 |IIed in the art would be famliar wth

vari ous Pprodésdes tdbgeu@@ﬁwmaey rednoveE tthes aTehed hi g 36Cpodt PORI1BE t he

" second insulating |ay 710 | acgcor dance t 5. st apc t he
sel ective réﬁﬁ@&? EFe%lo caﬁal%% gﬁ%u é?eﬁﬁ%%ﬁ%ﬁigﬁ %i% gfeg
wel | - known 1@ .t hase ctkidd eddas,t hee alréésﬂ QscﬁiiélfbﬁV\ﬁlyet becdldd bonding

el ectromagnetic radi ati on- developed or undevel oped photoresists, In sone
cases, an aleeptdPnshe’ Bkp63ed RoOpFaR&LIuREfalas cSBOAAFnE A ldy ePen8189can

forma land grjd LGA) GRL n (zeast, some of the second
bondi ng |0C§%98n§%81%% E%r%eg?bﬁfﬁgﬁ%e§§5@ %%T ?%g %%35 915 of a LGA In

ot her chges, at EE&Btlﬁommdﬁstﬁhespaohdgboﬁan@fﬂamxﬂhqwﬁi@Q01@@noﬁe
?82L5gured %%p%%g%?%gb%ﬁek%%%%é%hegag rs%slnsuagkgﬁg f%;g¥l3§6igugﬁray
that the separated ones of the layer 320 each include an
electronic device 410. One skilled in the art would be
familiar with the separation procesSes that could be
15 used, such as cutting openings 1005, with a saw or laser,
in the first insulating layer 320, as well as any
interveﬁing metallic bonding layers 810 or the mold 610.
FIG. 10 also shows the package 200 after the step
160 of bonding solder balls 1010 to the second side 210
20 of the coplanar metallic bonding layers 810 having second
bonding locations 910 that are configured as solder ball
bonding pads 915. For instance, an array of the metallic
bonding layers 810, after performing step 160, can form a
BGA. Some embodiments of the disclosed‘method 100 can
25 eliminate the need to plate, the metallic layer 215 with
etch-resistant metals, and consequently, the solder balle
1010 can be directly bonded to the remaining portions of.
the metallic layers 810.
| eFIG. 11A shows the package 200 after the step 165 of
30 .bonding the solder balls 1010 to landing pads 1110
‘ locaﬁed on a mounting board 1120. For instance, an array

of the metallic bonding layers 810 and solder balls 1010,

configured as a BGA, can be bonded to an array of the



10 FIG 10 shows the package 200 after the step 155 of separating the
patterned first i
| ayer 320 each include an electronic deyice 410. One skilled in the art

woul d be

i nsul ati ng
810 or the

nsul ati ng | ayer 320 such that the separated ones of the

famliar with the separation processes that could be 15 used,
such as cutting openings 1005 with a sawor laser, in the first

%g?ﬁgagyopaaé wehkpasyapy thatesyeqbng peiakli cobondi ngrhayers

0. FIG 10 al so shows the package 200 after the step 160

of bondi ng sohdéinbaldesriD1D120 t(kegsecendesinec@10ir20isf hdwrdopranar
metal | i ¢ bondi ng

configured

metallic

remai ni ng portions of ~the e c layers 810
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or ‘irnstance, an array of the

bandiRgohaver 8810 afstier per f o ngpsdlemd6Qzoantd or ather BGA,
Some enbodi ments of the disclosed method 100 can 25 elimnate the need to
plate, the reskkpoifagenizes winch sérer ¥ simtmomwiialsg Rpgrd 1120

consequent| y.. the jsol.der, balls . 1010 san. be di rant |y bonded 19t henoy

A shows the package

200 after thesskephtevelr, 3Ihchandidey the 1soldEr0 bedn sf16040 be bandedg pads

1110

| ocated on a nounting board _1120. For. instance

n array

; , f.th
metal | i c boi@ g9 al@rdimaorand ddiderdal tiS10 ﬁ?deéoﬁFidJF%dbagdén%EA,

can be bond
ball s 1010.

%%ﬁ§°9%@ %EF%%eOReEQQ11%41€g%&@i@QOQadS 1110 via the sol der

nount i ng board 1120 a printed circuit board) can:

have cob@uctive RHMesnatB®eﬂwa@seH@ﬂwﬁéiﬂiEﬂan#ﬂR»tthﬁ ehekagonieldevi ce
410 of the package 200 to other 5 el.ectronic, devi.ces. (not_ sho n,_t he
% eflﬁpao]?"_iﬁjtfl%eﬁ%@s%ﬁat Fe BRt SPASC Y t%%rbrbacﬁ%%eﬁl n

mount i ng bo&

"ot her

casesnhchowe¥ahngt hgagsl der1dal | sn 16> ammfde stwikey bended 170,
without the presence of solder balls 1010 (FIG. 11A) on

15

20

25

30

the ends of the bonding layers 810. For instance, an

array

of the metallic bonding layers 810 configured as a

LGA can be directly connected to an array of the landing

pads 1110.

Another embodiment of the disclosure is an

electronic device package. Any of the methods described

in the context of FIGS. 1-11B can be used to manufacture

packages of the disclosure.

As shown ih FIG. 9, the package 200 can comprise an

electronics device 410 attached to a first side 205 of
one of a plurality of separated coplanar metallic bonding
layers 4810 (e.g., one configured as a devicé mounting
site 325, FIG. 3). The package 200 further comprises
rwirés 510 -bonded to interconnection pads 420 of the
device 410 and to the first side 205 of other ones of the
plurality of coplanar metallic bonding layers 810 (e.g.,
ones configured as wire bonding pads 330, FIG. 3). The
package 200 also comprises an insulating layer 320 that
is non-coplanar with the plufality of separatedrcoplanar

metallic bonding layers 810. As discussed in the context



to the |l anding pads 1110 and then bonded to the bonding pads 915 of the
nmetallic |ayers 810. 10 Alternatively as shown in FIG 11B, the package
200, after separating step 155, can beislirectly connected to the |anding
pads 1110, in .accordance with step 170, wthout the presence of sol der
balls 1010 (FIG 11A) on the ends of the bonding |ayers 810. For instance,

an 15 array of metal | i ¢ .honding Iaygys(ﬁﬂo'gggﬁi ez ps ajnLGAgan be
directly coﬁnecﬁgﬁ'to%gn é}ray of the landing pads 1110. Anot%%r
enbodi ment ehttkendds clresuraes iirgy areyet ed2f onpotdeti cepaskaye MY of the

met hods described_ 2Q in the context of FIGS. 1-11B can be.used

manuf act ur e °?facRhg é%fSFﬁ@r8%§g1o§%P aNa% é%%ﬁ%ﬁJﬁ:Fgap ngh%ggggﬁage
200 can conpripse an el ectronics device 410 attached to a first side 205 of
one of a plurality of separated coplanar netallic bonding 25 | ayers 810
(e.g., ome configoredoas acuberémenbant i hje sPLera2styr &f 35erhgapackage

200 further conprises_w.res 51 Q to. . rconpect | ds f the
devi ce 410 &M& fagatrhemfeltraslt%lsci d(e])oo%%ql? o]?ar%!eérgsgnes of %ﬁgﬂugéurg?ﬁ%gof
bondi g pads 350. “F1G 5 The package 200 al so comorises an foeulat

, -FIG e ackage al so conprises an insulating
| ayer 320 t@@ﬂd‘ﬁ§nﬁ@ﬁnéﬁ@zﬂ@&aﬁjpﬁa H@gmlﬁ¥ﬁ§t§48f §€EﬁréP§HTéBbP8nar

ey I e
cont act 1per itnet e# sr850500 iond wie the separcirgzb wsbl ahagodetaldand bbAdi ng
tayers 8103 1120 2L Y SRRl Wi LY S qRar at ed
In some cases, as shown in FIG. 9, the package 200
can further include a mold 610 coverihg the first side
205 of the plurality of coplanar metallic bonding layers
15 810. As also shown in FIG. 9, the second opposite side
210 of the layers 810 is not covered by the mold 810,
thereby allowing the second bonding Ilocations 910 to
serve as bonding pads 915, e.g., in LGA or BGA
embodiments of the package 200. ’ '
20 ‘ FIG. 12 presents a plan view of the eléctronic
device package 200 similar to that presented in FIG. 9
(e.g., using a lower magnification view along view line
12-12 in FIG. 9). As illustrated in FIG. 12, the
plurality of coplanar metaliic bonding layers 810 of the
25 package 200 that are configured as wire bonding pads 330
can surround the device 410 so as to maximize number of
wires 810 that can be connected to the device 410. For
clarity, however, only a few wires 510 are depictedrin
the figure. As illustrated bonding locations 310
30 configured as wire bonding pads 330 can be substantially

circular in shape, although other shapes (e.g., square or

rectangular) can be used, if desired.



the plurality of copl anar net al

coplanar netallic bonding |layers 810 include copper (e.g., portions of a
copper foil 215) and a silver or gold-containing netal plating |ayer 340,
the insulating |ayer 320 includes an epexy-based photoresist material, 10
the wires 510 include or are conposed of gold, and the electronic device
410 includes one or nore I1Cs. In sone cases, as showm in FIG 9, the

package 200 canphur thel, | n&fudgl apipkd 1619 C%\@r'éj%éf@t&ﬂrséoﬁlgﬁar205 of

c bondl ng-l ayers 810. As also shown in
FIG 9, themeeedidcopposiiey slaeer21016f athethayprskaso |2§0ndtafé:ob@PtEd by

the nold 810, , thereby allown he second bondi n C o] sserve
as bondi ng §§@§10§1§%e Ogccmﬁrr?n%@ %ﬁf&ct l%ggl gr%&g}{& %’Ef%c}fg kage"200.
20 FIG 12 py ﬁx?%&’é%i a Pl anavi eﬂvm{dt he eleectdoni gevievi gapackagetB00
simlar to that presented in FIG ., using a |lower nmagnification

v: ew Ftl ohg \hlae’\ﬁ | lsed 1Zremeisn FLGH Qﬁonﬁs merast r &FédSn FI GIN125°TRe
plurality of planr ne I y of 200
S Rl gﬁ&%ﬂﬁg g $2Y£6818h0:0ndde 25 packags

that are co o "W e b can surroun e devicé 410
SO as to mMaXiaiezs r&mbeff afhe vparcesa@eloz(nmattha:’anabe confiegteddt est Wérdevi ce
410. For clarity, however, only a few wires glo are depjcted in

figure. As iHAngsfysatRaphoAdd n&aFBcé’t"’iV@nsa 338 38 oAfiGur €t Gy Wit etcggndi ng
pads 330 Carhq%tsugﬁgngbgk ! %ha“t‘ rfé" akskn t$hapesp@ht hovgboothieirohdpes

(e.g., square or rectangular) can be used, if desired. -16- The use of a
pluralilg ofF@epamEteadm:a)planmqm@w@mnd‘mgeI apendigao ppdehe3glckage

200 a0 el B e SRR ARS8 o Sl BRI o eabBueas
100 microns or less. For instance a circular-shaped wire
bonding pads 330 preferably has a diameter of about 32
microns or less. In some preferred embodiments, the
15 first side 205 of each wire bonding pad 330 has an area

2 to 75 microns. For instance for

ranging from 25 micron

preferred embodiments of a square-shaped wire bonding

pads 330 has dimensions of about 25 microns by about 25

microns to about 75 microns by about 75 microns. The

20 bonding pads 330 could have other shapes,\although each

preferably have a surface area that is in the same range

as the above-described square-shaped pads 330. For

instance, some preferred wire bonding pads 330 each have

a surface area in a range from about 600 to 56QO microns?.

25 : As illustrated in FIG. 10, some embodiments of the

package 200 can further include bonded solder balls 1010.

For instance, there can be an array of solder bali

bonding pads 915 (e.g., a BGA) bonded to the second sides

210 of each one of the plurality of separated coplanar

30 metallic bonding layers 810 configured as solder ball
bonding pads 915. (FIG. 10).

As further illustrated in FIGS. 11A and 11B, in some

embodiments of the package 200, the second sides 210 of



5 have lead franes with long netal traces. In sone enbodinments, the ,
plurality of coplanar netallic bonding |ayers 810 of the package 200 t hat
are configured as wire bonding pads 33@7each have a surface area (e.g., on
the first side 205) that is |less than about 10000 m crons2. 10 For

i nstance a square-shaped wi re bonding pads 330 preferably has dinensions

of about 10Q.m bout +nL0Q JPIGHANS Qpd£8%q FRELA NBIANEENA]
circul ar- shgﬁe&%ﬁ Q%%%d?ngtpads OEIBSO npr ef erpabl y has a di anet erno%ngbout

32 nmicronsleyeres$10 masoie praefirguterpdiarning phds 1515i rhetshde 205
of each wire bondi ng pad 330_has ea .ranging from25 m.cron2 to_75

i crons. Fo%anqsetdangg fof prefér ?Q%I o] ?T]Ea%légl%o? fasogsua;?éﬁsohapo)gd Wire
bondi ng pag33Q nasosH FENSL 20S o8f @RoUba2ladd CLODS (@Y. Ahoud BoinBkar ons
to about 75 microns by about 75 microns. The 20 bondi ng pads 330 coul d have
ot her shapesiratiftoughasdth pPef eibbi§thaveda iJur faCe at & t Hat FSMEn t he

same range e%%oth?ne t% Ve-ge%%hi boegsgﬂgarsﬁﬂh%é%pegaffd% %%Qn rF adé ngyance,

sone preferred wre borldi ng pads eac ave a surface a in arange
from about GRE te OhtBECrons2he2brAsyi 11114t rcat elchridi i Ghad®d, 1$bfreon

enbodi mrents of the package 200 can _further include bon eg,sol der balls
1010. - For i%h$t afCEntimgr e P02K he tdrtarr ay 18f 95PGér FEPPABGREPng fads 915

(e.g., a BGdAL)lle%Q%QetQO ihepsecond i deger21@40f 1RACHLONG 0T £ Ngopbkal ity
of separated coplanar 30 netallic bonding | ayers 810 configured as sol der

bal | bbdddi hgliadse@lDonEIng wed)s AL T urhdtercontast rahedarnafl 684010A and
11B, in so enbodi nent s .of, t he package 200, .t he d sides 210 of -17-
at | east srorﬁéa%ﬁbntgné) pIS'Lz}ﬂ‘ F defala %Wﬁ H%‘“?t?gﬁg]' d layers 810 can be
configured as bongigi@ psws: Bd® thattrdf €art to which this application
relates will appreciate that other and further additions,
deletions, substitutions and modifications may be made to

15 the described embodiments.



bonded to an array 1140 of | anding pads 1110 on a nounting board 1120 of
t he package 200 (e.g., a printed 5 circuit board) As illustrated in FIG
11A, in sone enbodiments, a BGA of thei1gel der ball bonding pads 915 can
be nounted to the array 1140 of |anding pads 1110 on the nounting board
1120. In other enbodinents, as illustrated in FIG 11B, there can be an
LGA of sol derpgiGhdal | -free bondi ng pads 915 that contact the array 1140 of
| andi ng pads 1110 on the nounting board 1120. Those skilled in the art to
which this application relates will appreciate that other and further

additions, deletionsg, substjtutians d nodi fications may be de .t 15
t he descri bed ent}o’di ﬁ?egc.q’o_dwf Cﬂlaarin?rrf;a:(:tll%rl,&l%faﬁode o?c%n%rhjf%gt%&yilﬁé an
el ectroni c geMKeRe,PaCkRFesiaglprising: 5 coating a first side of a
netallic layer with a first insulating |ayer; coating a second opposite
si de of 8aid net&datdNayert 1 0fitt 1§ 18es @doRd ieRsdilaci AgYeay @ithpat féffitng

said first i, i I r..to expose 10 bonding locations on said first
si de of saidgﬁgﬁ%%ﬁ%%.lﬁggéf; patterning said second insulating |ayer such

that remaining pardtions sofsesaindl ©peEord tiensudldat iofg sladye media 14dicd 1 ayeecond
opposite side are |ocated dir ctLé oggosige to said 15 bonding | ocations
on said firdt GeSeSOPECLRFE- ¢ -BRoVPRG  porti ons of said metallic |ayer

that are not covel84visdl dspefARi Ri e PorAdEnse Oig saif e seqendikpsykat i ng

| ayer on said second opposSite side to forn1separ§%ed coplanar netallic

| ayer s, 10herwindiggi dlocations on said first side of said metallic
layer;

patterning said second insulating layer such that
remaining portions of said second insulating layer on said
second opposite side are locatéd directly opposite to said

15 Dbonding locations on said first side;

selectively removing portions of said metallic layer
that are not covered by said remaining portions of said
second insulating layer on said second opposite side to
form separated coplanar metallic layers, wherein said

20 separated coplanar metallic layers include said bonding
locations; and

selectively removing said remaining pbrtions of said
second insulating layer thereby exposing second bonding
locations on said second opposite sides of said separated.

25 coplanar metallic layers.

2. The method of claims 1, wherein said patterned
first insulating layer is non-coplanar with said bonding
locations.

3. The method of claims 1, wherein said bonding

5 locations are separated from each other by said patterned

first insulating layer.



20 separated coplanar netallic layers include said bonding |ocations; and
sel ectively renoving said renmaining portions of said second insulating

| ayer thereby exposing second bonding |ocations on said second opposite
sides of said separated 25 coplanar nelftlic layers. 2. The nethod of
claims 1, wherein said patterned first insulating |layer is. non-coplanar
with said bonding locations. 3. The nethod of clains 1, wherein said
bond: ng 5 |ocatéonshar emsepadatodd ¢Iaimeadh othereidy saipgrgattt@medt fir st
insulating layer.__19- 4. The nethod of .clains 1 erein a peyri of
one of a pl BRIty %fp&ﬁéﬁlﬁgg i T s8P8n6395eﬁﬁbds??gsﬁa%%%ﬁf%iiﬁ§£$%yer
contacts a paLiMBtehqOf19per Ofcipidtt Separ pbedmeoptanaf neiaal bifc tayers. 5
5. The method of clains 1, further including separating said patterned

first insul aepagakagerondhehart hatasépsr aB¥@8T6nes of said patterned first
insulating |ayetr ea i nc] ude at as e of jsai de bonding i
configur%d as a ééviggenoﬁﬁgﬁﬁﬁgsi%g. %&ggﬁsAn]éleg%ronlég d%@?g%agg kage,
Cf)ﬂpr: SI ng: F@pa@be@hggné@ide@mﬁﬂmhe‘iixtsx aifistdtatdinde dbkyeme sofha
plurality of separated coplanar netallic bondin | ayers configured as a
devi ce nountha§ sTERATHEFEs OBERdeRS t §31hRt eP%BE%g%?‘?oﬁlﬁas&s b@s‘gg?alm%

el ect roni o5 )dewi.ce 2Rd 11015900 fi 8ol denOfo 01 D1 R0k s8LE: SERAN at ed
copl anar mefallic bonding layers configured as w re bondi hg pads; and an

i nsul ati ng kayédgulratl s aodevdpkamaunwing saite. separated copl anar
nEtallifObonding6[aye%%’ewg%E%%%ics device package, comprising:
an electronic device attached to a first side of one
of a plurality of separated copianar metallic bonding .
layers configured as a device mounting site;
wires Dbonded to interconnection pads of said
15 electronics device and to said first side of other ones of
said separated coplanar metallic bonding layers configured
as wire bonding pads; and
an insulating layer that is non-coplanar with said
separated coplanar metallic bonding layers, wherein
20 perimeters of openings in said insulating layer contact
perimeters of said separated coplanar metallic bonding
layers to»which said wires are bondedﬂ
7. The device package of claim 6, further including
a mold .covering said first sides of said coplanar
25 .separated metallic bonding layers, wherein second opposite
sides of said coplanar separated metallic bonding layers
are not covered by said mold. ‘ _
8. The device package of claim 6, wherein said
coplanar separated metallic bonding layers include copper
30 layers, said insulating layers include epoxy-based
photoresist material layers, said wires include‘gold or

copper wires, -and said electronic device includes an

integrated circuit.



20 perineters of openings in said insulating |ayer contact perineters of
sai d separated coplanar netallic bonding layers to which said wires are
bonded. 7. The devi ce package of claim®6, further including a nold
covering said first sides of said coplaﬁ%r 25 separated netallic bonding
| ayers, wherein second opposite sides of said coplanar separated netallic
bonding layers are not covered by said nold. 8. The device package of

cl ai m 6, wherei n9saiTthe qopllamgr skpatated fet aheireiborrdiisy Tayel sSiael ude
copper 30 layers, said insulati | ayers incl ude,epoxy- e si st
material | afér §2°KaiCd i esgqjﬁjtcIqﬂjg%ergo?rk?sororccso%]p%rg%?%@&agﬁggg%gég

el ectroni c devhgeicngWdes@najdiLdiad ed shk€dek. ar2@- i% aTheapgekage of
clainms 6, wherein said first side of each one of said other ones of said
copl anar separated00nerabloil® Wardiong t ayers has a surface area in a range

of abou§_600 toﬁéﬁgogggcroggg.cg 1?xxgn§ﬁgevbge package ¢f clajmfer

further ~includi nting poar d “an erein said second sides of at
| east sone afc3aiddneop! anainisepariabedd mehdl Wwherebondiaigl | syeesdapédes

configured as bondi ng pads that are bonded to an array %f Iand%ng Qads on
sai d nnuntiﬁé ab pwast some of said coplanar separa ed metafllic

bonding layers are configured as bonding pads that are
bonded to an array of landing pads on said mounting

10 board.





