- 1 - AN ELECTRONI C DEVI CE PACKAGE AND METHOD OF MANUFACTURE

TECHNI CAL FI ELD This application is directed, in general, to
el ectronic device packages and their nethod of manufacture and, nore
specifically, to device packages with separate netallic bonding

| ayers. BACKGROUND . Current |eadframe base packages .incl ude

h hed ] i |
part of tho ol B FEGIRGHm ORI FEERRRR A REEE IR ERPRARTORE o
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package in lateral dimensioﬁs. 'The longer the traces,
15 the ' greater the likelihood of electrical parasitic‘
l effects that can interfere with thg electrical signals
transmitted to and from the IC. Additionally, the
pafterning 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 te 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 insulatingrléyerrand coating a second oppoéite side

of tﬁe metallic layer with a second insuléting layer.
The méthod 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 layef such -that remaining portions of lthe _

second insulating layer on the second opposite side are:
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.- 2 - located directly opposi'te to the bonding |locations on the first

side. The nethod al so conprises selectively renoving portions of the
netallic layer that are not covered by the renaining portions of the
second 5 insulating |ayer on the second bpposite side to form
separated coplanar netallic |ayers. The separated copl anar netallic

| ayers include the bonding. |ocatiopns. The nethod further conprise
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insulating layer that is non-coplanar with the separated copl.anar
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| ayers to which the wires are bonded. 25BRI EF DESCRI PTI ON™ ,
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conj uncticin Wil Lie. accompanyi iy c[CH WS mefa Mg . FIG 1
presents a f 150w i agram o? an exaM éﬂrrél{;ﬁhogl 38 -of na%}(ﬁ]z:ascturi_ng an
el ectroni ¢ devi ceBpathagecinhodtwertanse ani e echeodiscldeyare,; package.
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manuf act ure of cal &1 6Ctr ol 8vicé
' first side of one of a plurality of coplanar separated

15 metallic bonding layers configured as a device mounting
-sife. 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 coﬁfigured as wire bonding pads.
20 The device further includes an insulating layef that is
non-ceplanar with-the separated coplanar metallic bonding
layers. Perimeters: of openings in the insulating layer
: cbntéct perimeters of the,'coplanaf separated metallic
bonding layers to which the wires are bonded.
25 " . BRIEF DESCRIPTION
Reference is now made to the.fOllowing deécriptiong
‘taken in conjunction with the accompanying drawings, in
which: - i
FIG.-l_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



- 3 - package of the disclosure, for exanple, as manuf act ur ed by the

Steps presented in FIG 1; and FIG 12 presents a plan view of

an exanpl e el ectroni c device package of_4he disclosure, such as the
el ectroni c devi ce package presented in G 9. DETAI LED DESCRI PTI ON
The disclosure provides a nethod of manufacturing an electronics
devi ce package that uses .a two-sjded patiernipg. ce '
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.exanpl e nethod 100 of manufacturing an el ectronic device package. The
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patterning the _first. insulating |ayer to expos ondi ng | qcat ions_on
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metallic |ayer are Coated with the insulating layers (steps 110, 115)
and then theinsslibainag Jawesr spapvigast evtartgedpssti@pilyppg) tq nthe

other cases LIR,LELS! ShAE L3005 deplfatde hbtai1los4abi-0 48Yehe

P . package helps to deter the occurrence of electrical
parasitic effects.

One embodiment of the disclosure is a method _of

manufacturing. an electronics -device package. ; FiGg. 1

20 presents a flow diagram of an eXamplé method IQQ 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 coéting“ a. second opposite side of the metallic

25. layer with a second insulating layer. The method ‘190

also comprises a step 120 of patterning the _first

insulating layer to expose bondiﬁg locatiéns on the first

side of the metallic layer. The method 100 also

comprises a step 125 of pgtterning the second insulating

30 layér such that remaining portions of the second

insuléting iéyer on the second side are located directly

opposite to the bonding locations on the first side of

the metallic layer. In some cases both sides, of the



-sel ectively renoving the remaining portions o

5 (steps 110 and 120), and then, the second side is coated and the
second insulating |ayer patterned (step 115 and 125). In still other
cases, the second insulating | ayer is. npt patterned in step 125
until additional steps in the nmethod 100 are perforned (e.g., one or
nore of steps 10 138 to 155, as discussed below). The nethod 100
further conprises_a st 130 of selectively.renpvin ti.ons of the
metal lic |ayét® &ﬁcarﬁg%%¥ éﬂv%r88a53dtﬁgj?bnggﬁing“%gi?ﬁ%ﬂ%s gPYFﬁg
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layer) on the second opggsite side to formseparated coplanar . _,
@b% fhast
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enbodi ment s, 1% .nmethod il fabtidrercases!, uddse sostoag I38ulating layer
is. not patterned in step 125 until additional éteps in
the method 100 are performed (e.g., one or more of steps

10 138 to 155, as discussed below).

The method 100 further comprises -a step 130 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 iﬂsulatinq

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 ‘second insulating

2O layer'such‘that—second'bonding locations on the second
opposite sides of the remaining portions of the separated

coplanar metallié_layers are expcsed.

As further illustrated in FIG. i, in  some .

embodiments, the method 100 further includes a step 138
25 [of‘dépoéiting a metal plating layer to at least one of
the bonding locations the first side of the .metallic
layer. The metal pléting.layer can facilitate subsequent
wire bonding to the bonding loﬁations.

. As further illustrated in FIG. 1, in some
30 embodiments, the methodrloo further includes a step 140

of 'attaching an electronic device to a-device mounting
E site. In- some cases at least one of the bonding

locations on.the first side of the metallic layer that is



configured aslePreigedi cen midt i
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.25 of depositing a netal plating layer to at |east one of the bonding

| ocations the first side of the netallic layer. The netal plating
| ayer can facilitate subsequent wire bonding to the bonding | ocations

As further illustrated in FIG1,in sone 30 enbodi nents, the nethod
100 further includes a step 140 of attaching an el ectronic device to
a device nmounting site. In sonme cases at | east one of the bondin

| ocations on.S IFPEL %?déaoﬁk?ﬁé*heFQPPF&ngay%+t?hatr}scaﬁegfgthe
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g@ﬂ@%%. Jaradiwes casrEigRer®l éct r bifc
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| ayer that is on the device nounting site. In sone cases, in s

140, a pl braldewvyjicef iel esttarihed dévi cesrataireghpartache@ft ochi f fékeht
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bonding wires, frominterconnect. pads of the electronic device to the -
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configured amoupRfingusgdeds ¥ige, boseind pads metallllde 189ER0ERA00is
can further include a step 150 of depositing an insulating nold on
the firstOsi déree t RBOHERal FPc F%&@ngﬂﬁﬁ?tf%ﬁettﬁ?WHQQ§t86§er§eYﬁEal
el ectroni c 20Q.dguiee. (or devices) and its bonded wires. The nethod
100 can alsoinclude a step 155 of separating the patterned first
insul ating | ayer (8. gomef emhediinpntsepthioohetieh 18@ta@ﬁ@ sephudeeda

ones of the first sinsul.Aat layer, eac g?ye- i qeatd oget
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configured as wire bonding pads. '

The method 100 can further include a step 150 bf‘
‘depositihg an iﬁsulating 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,alsoiinclude a step 155 of separating the patterned

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

that the separated ones of the Afirst‘-ins,ulating layer

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

25 device nmunfing site,. and in some - cases, alsd hés the
electronic device attached thereto. o

. As aiso illusfrated in FIG. 1,iin some embodiments,

“the method.looAcan 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 bondiﬁg pads. In step 165, the

soider balls can be bonded to landing'péds located 6n_a

mounting board. Alternatively, in other embodiments,-inr



balls to second bonding |ocations of the second side of 30 the
separated coplanar netallic layers that are configured as sol der bal
bondi ng pads. In step 165, the solder bafls can be bonded to |anding
pads | ocated on a nounting board. Alternatively, in other :

enbodi nents, in - 6 - step 170, one or nore of the second bondi ng
| ocations are _configured as_bonding.p r.e dj.rectl C
to | andi ng pf&seporpg’nﬁﬁﬁt Pﬁgm%%r gf ?mtq$h%%?échebopn?&elsngﬁclgég qgggd%?g-

bal|s. 5-To fdantfheiurichl ust bahainagppesds ofat hereretiteettlg0 coffkGted) fo
FI GS. 2-11B present cross-sectional,views of selected steps i

manuf act ure dPPEANG| BEFFOARC 2 dBIHREIPACRARE ’Zdbltg‘foﬁhé:

Wth continuigyddeef geense to FIG 1, FIG 2 shows the package 200
after. coating ‘10 first and second sides. 205, 210 of a metallic |ayer
215 with Pirst andoseferthensdlldiistgatayedPede 255, tha dddiatandd

Wi th steps 1]{(%1%(:1 HLo, E‘g@§9602t4-!1\i%| Yoresent  ¢PoSOMR-OaS8%] (Pfews of

nmetallic | ayer 5 i'ncludes or is a copper foil, although other

netal s or netsslleattkedystenn 15 bbeusetufactwmeicaeslad yonde device

sufficient ri iq(]it be .c at,l, '-{s -rmﬂf L-0g
steps, the rré%ésl algé %Q?e?fz gghgggéf?#l% ness ggggﬁta]t |glg?%tegrelrr‘§nsg
pf abou-ft 2 tadl5PIen clonFIG.n Zorkowasede tgwMagest2@hdaseeondoating
in
sulatlgg first and. second sides 205, 210 of a metallic layer 215
with first and second insulatihg layers 220, 225, in

" 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 Dbe 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"coating, that could be used to .

implément steps 110 or 115, to e.g., form uniform and
continuous insulating layers0220,f225. , ‘

‘The choice of thickness 235 of the first insulating

n_t he
| $ESSHFE. °F

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 Dbonding to specific bondihg

locations on the first side 205 of the metallic layer



-20 |l ayers 220, 225 conprise the sane or different patternable

materi al s, such as epoxy-based photoresist materials or other

phot oresi st materials well known to thosge skilled in the art. One
skilled in the art would be fanmiliar with coating processes, such as
spin coating, 25 spray coating ot dip coating, that coul d be used to

I mpl ement st eps 110 or 115, to e.g., form unifor conti, nuol '
i nsul ating | 2HPT PUE LRGeS C%Iﬂ R Ctat‘ﬁe(,sKn %g S5t |trl§l

i nsul ating | a)é%zrerZ&@oba{a@QaeStﬁitﬁcrm resd oin aa gr&@GEr of habkﬁlessowo
30 to inpart structural stability to the package 200, versus
desire for aldfalMFranfi-cknéss S§608€ ridtsutlétllgtger]taé’leé v@%# ctX®have

subsequent Wiy bé)dtttsn&rtela@@ﬁértﬁ ctapaﬁt@sqslagathen&%tt heshilksting
si de 205 of the nmet al l ayer -7- 15. For instance, in some cases,

the first5i ndwlyatri ﬁ@o Iayer 220 has a th| ckness 235 in a range of

about 20 1o 150 MpGRONSATNGSRCONME | DaLkadd Ndob aXetL 283 eanapaYe chle

sane or different i'ckness as rst nsu at1 ng ayer 220
first insulating layer 220 (FIG. 2) to expose bonding

‘locations 310 on the first side 205 of the metallic layer

215 in accordance with step 120."One'skilléd in the art

10 would be familiar with patterning methods that could be
used to form openings 315 in the first insulating layer

220 so as to expose the bonding locatidns 310 according

to a predefined interconnection layout pattern For
instance, nhen the first insulating layer 220 is composed

15 of a photoresist material, discrete_portions of thé'layer
220 can be exposed to electromagnetic radiation (e.g.,
ultraViolet, cr visible 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
removeg by a solvent wash, as compared to the non-
electromagnetic radiation exposed portions. . Removal of.

the electromagnetic radiation exposed or non—exposed

25 portigns of ‘the first insulating layer 220 (FIG. 2)
results 1in a remaining patterned'first insulating layer
‘320 of the first 1nsulating layer 220 having the openings

315 therein

As shown in FIG. 3A, the remaining patterned

30 insulating layer 320 1is non-coplanar with the metallic
layer 215- because the first insulating Tayer 220 was

formed on the metallic layer 215.

[



skilled in the art 10 would be fanmli ar

FI G 3A shows the package 200 after patterning the first insulating
| ayer 220 (FIG 2) to expose bonding locations 310 on the first side
205 of the netallic layer 215 in accorda&ce with step 120. One ‘

th patterning nmethods that
coul d be used to formopenings 315 in the first insul ating layer 220

so as to expose the b nd| n Iocatl ons 310 acg ord| n defi
i nterconnection | & r AO¥dr ansF[%ce whéf fl }% %Onglng

i nsul ating | Mat&%@sl Sawnma@f&selﬁ oh asphet anesi §§:en9<§@{ﬂ:lajured as

di screte portions of the layer 220 can be exposed to el ectraomagnetic

radi ation (e.4VicEl MIOWITANEt Seitopi sidole hight o tHE e AP iR HORREAPNS
reaction in thig ex Sednpe ﬁf@@sas %@'%@ﬂl%hﬁaéé’pQBQf FIG. 3A
photoresist material -used .g., a negative or ositive

phot or esi §t) ,alisive stiowisi a;ae peabagen3@@naf*emedencrﬁeltexm@e@eﬁ@rlt Pdase
of the | ayer 230 ors, o1 | e55,.eq5kl4: Jempyed iy, A ol uenh washe asen
conpared to t & non- e romagne |c rad i on exposed portron

Renoval of theesl ecig onagnetlmsﬁ:adncatlm emmsedboainrmmt%prbedm@;ﬁal

portions of t irst in ating,layer 220 (FG 2 resultsm
r emai ni ng patﬁq@tﬁe&aﬁﬁfssgbngﬁpawﬁ u‘F%ye?r W | Suln as
i nsul ating | ayarve22®haydng, tbe aperiplgs w1t f’t@l:&by’l (é\SgS,hOwn niikkel

FIG 3A the remaining patterned 30 insulating |ayer 320 |s
non- copl afar 9Aith alHeYhet alfiqic 1N ce1 5N SCHFs SMRELFPPEE FhEUMELRAg

| ayer 220 “aiﬂf@@“ﬁ%§gkt5@0nﬁkﬁﬂ|b@ E@ﬁ@Ergéé?051t@8 processéS that
further shown in FI'G™ 3A, sone of the bondin ocations 310 exposed

in step 120 ane céhﬂb‘eﬁﬂedfhstﬂéw@ét W@Nﬂﬁngb%l tiggidigr V\M’F]e ot hé?

bondi ng | ocati lcmt%ygear Q. og;%go.gu?ﬁdlas M bandl nﬂh@aﬁét%

3A 5 al so shows the package ter dep05|t| ng a neta ayers
340 on the bdrgierg |t amsdemaa:teddmcebwdﬂn%tbcpﬁalj?,BmSFOBIO that

|nstance n sane e dlmet e neta Iatel c i I
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(e. g., a ni ckelndiiggpbhdsaBBoy). For instance in some enbodi ments the

metal plate [ayer _.340 can be el ectrodeposited, pr ses_t hat, one
skilled in the ar ™wolEEbe PEFSri aF° Wit R ast 'iql I ?’8 %) BEt3A

in sone casegplhengetlabepbabingakayeepoStfedrcn daprsiied athondi 8yo
| ocations 310 that 15 are configured. as device mopunting sites 325, and
as wire bondigegfggysedaoas wire’ | ROBERBY RAES, 339 shalf it @evape

the metabopl aidue:hayersc34926 endenass tod-on hendige ieeatibonsr3iQe

configured as wire bondi ng pads 330, and t he device
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 iayer 215 that is. configured .as a device

mounting site 325. For instanee, 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 eleétfonic 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 mounting sites 325 includes a retained portion 350 of the A

i nsul ating | ayer 320. FIG 4 shows the package 200 of FIG 3A
after the step 140 of attaching an el ectyonic device 410 to one of

t he bonding | ocations 310 on the first side 205 of the 25 netallic

| ayer 215 that is configured as a device nounting site 325. For

instance, an el ectronic device 410, that ,incl s or_is.an | C .can,be

attached to F%@wnéevF3§ nﬁéﬁ?&ﬁ&néFte §§%Cﬁsi%g ancﬁahegﬁvesﬁgﬁgﬁrﬁg5

such as an ep@thchayerco Thedebeeér apuatieyi cetd4lBocathad stndludes a

i nclude interconnect pads 420 to facilitate the el ectrjcal conn%ction
o]
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devices that.are @%b@rﬁﬁ|sﬁ&wéh%h93§%%Q§ 0G0 no Pt el , enbogiy@nt she
(not -9- shown) the electronic device 410 can be simlarly attached

to a devie mbeptildy $ift doBPEnphatiriecPddesTam dhai AadeE6PENBAT 3888f
I nsul-ati ng '%&%rO%Zgh%FEg%cgE%nf%?%eéﬁg OV e HACkAGRiA 018Ea%k§554
45 of bon ads

. after the 5 step Ing wres 510 fromthe interconnect p
420 of the el3dét rami thdeviicet4ldeo 202 bbatdi rgel cvatiignyr Bl oHnvwihe

first side 205 that are, configured,as wre.bgondi ng, pads_330. e
skilled in R RO be Pani T ek TaRre an&fp‘ﬁg _%?%ce‘”’s?élgsg,i, be
such as wedge&aanli@rbandhbontkiagpohdiiitg cpubdebeesiseduth kendvsdgesor

510, sueh as gold_ or copper wires, fromthe interconnegt. p 420,
2nd’thr otBh ERECOBERILGE: 3E85Fn CoRAS T BmlARR Prednd: FRGEP agds: 35650

to the wire hendioig RRd:cPer THe Rl esenme tok LR ereBBh8ENIpads 420,
i nsul ating |ayer 320 can a vantageousl{ 15 hel p prevent the wring

material fro@chddyergentthy CesNaBEPnglRoA8 (Hhen Hereindpgetngitating

bondi ng pad §%9é§n§2gbeE%b¥h%a%§E@gb%nHEHQr afLT 84bt . The prebbfebor
shows the package 200 of FIG 5 after the step 150 of depositing an
“insul ati ng myhg 6i1eomabminhe iRGuUilREsRgsilhys20538P térn medakntegeayety

215 such,ihat, e HOLG.QLO eRyer, Lhe, ol qeligni devige 430.00debhey,

wres 51 th evice 4 I'nstance, the i1 nsulating no

610 can be faomedcasnpambref tbaepits0tbygenj eitengondingsphdt BBy and
naterial, su%%eas an e

raby ca sO:{(]){g a .short circuit. _
FIG. 6 shows the package 200 of FIG. 5 after the.

step 150 of depositing an insﬁlating' mold 610 on the

20 first side 205 of the metallic layer 215 such that the
molc_i 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, 1into an injection die (not shown) that covers
firét-side 205 andisurfounding the devicesf4iO and ‘its
bonded wires 510. The insulating material‘ can then be
allowed to solidify before removing the- injecﬁion die,

thereby providing the mold 610. o ,

30 | FIG. 7 shows the. package 200 of FIG. 6 after
| patterhing the second insulating'layer 225 (e.qg., FIG.-6)
in'acéordancé with step 125. Patterning in step 125 can

be performed using substantially the same procedures as



25 material, into an injection die (not shown) that covers first side
205 and surroundi ng the devices 410 and its bonded wires 510. The

insulating material' can then be all owegoto solidify before renoving
the injection die, thereby providing the"Wld 610. 30FIG 7 shows the
package 200 of FIG 6 after patterning the second insulating |ayer

225 (e.g., FIG 6) in accordance with step 125. Patterni ng in step o
125 can be p&lessEreEdusPREVEUDSE anthal |SPHHRE Ssafd prfdfedures T8 £a9 -

- descri bed %Q\eerhantgh%eorﬁl%t of nfl Gt i34 Ofadie Pest enniaRgokhtnce
first insulating |ayer 205 in accordance with step 120 (FIGS. 1-2).

As illustratedtin #iap ¥20 af(fEE5t hd Patt er APng 1duspransd time FIG. 7,
remaini ng portd.ns t‘?x}-c . aLtFE%rﬁ?ﬁg gtbpsﬁb@t' gl 3 %ﬁélﬁlﬁ oLt ?oﬁ@CBEd
“he “retal 1 ic

side 210 of t ayer e separate from each: ot and
are | ocatéd ctlhree(stelcpndpposuletirogtlmjebtonmmg)ri adet |S@r¢$m311®1enpéééd05n
the first si 205 120. For I hst ance |rret ers 72

each. of the (rjc i e{tr?&rlf or%s1 fa]f%es%%%roandgol il a?‘?%h g9%¥ ﬂ‘g
formed in St%ﬂelZEo@d‘@cSub.Sf@@ttl}al bppbhetsane atSlepeboﬂeiﬁcﬁSlB&Qtd)fms
t he openi ngs 315 t hat expose the bondi ng Iogﬁ |ons 310 &é'a step

120. The remaillionGXFECoE oS nstisht i 7§ a 710 &F8PcdpPanar with

each 15 are &o@teaeeanerer\mn{ek&e&lge TS abki G HeAY8EcR1DF the ABmaining
illustrated in FIGS. 1-7, in sone second .insulating |ayer 225 can be

pat t er nedOaf POFtABREl G athfig Sespars Baoilatd idepbayeed /10 formed in

step 125 are substantially the same as perimeters 730 of
the openings 315 that expose the bonding locations 310
- via step 120. The remaining  portioms of +the second
insulatihg layer 710 are coplanar with each other, and,
15 . are non-coplanar with the metallic‘layer 215,
As illustrated in FIGS. 1-7, inr 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 Dbonded (step 145) or the mold 610 is deposited (step
150). Retaining the unepatterned 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 ox damage
25 to the metallic layer 215. In other cases, however, it
is poseible: to perform patterning of +the second
1nsulat1ng 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 durihg
steps 138, 140 145, 150.
FIG. 8 shows the’ package 200 after the step 130 cf

selectively removing portions of the metallic layer 215



t he second ot her, and, cases, the in step 125 (step 138), the

device 410 is attached (step 140), the wires 510 are 20 bonded (step
145) .or the nold 610 is deposited (step §Q). Ret ai ni ng the

un-patterned second insulating |ayer 225 can beneficially inpart

addi tional structural stability to the package during these any of _
these steps 138, . 14Q, 145, 150, thereby _ayojding distortion or danage
2500 the met e Tay et aee | ROt RETLEad e MoRevers PiRps Bhsterhre
to perform paift etid ngeebntihd nsetandnygnsidyatd ngld ayar 225 secsi®psiad
before any of: one or all - of steps 138, .140, 145, 150.1n such cases,

t he patterne@lprrst insulating layer 320 can still provide 30 the

desired structurabnstabikbityqtoid henpackage dunlfg 54 epsantid8arldQith
145, 150. - FIG 8 shows the package 200 after the step 130 of

sel ectivePy reFdpPAg RFOQSSERS df° trlertidalive 1empye Xertiqme @f 7phe
that are not ;couened Qk§JF*éfWﬁ'”@%QI%HéﬂéHEéf”%$§§%%30§89%ions of

insulating layer 710 on"the second side 210. Ole n the art
woul d be fanitheamewieflAiE Yayéousdlpr beessepand iseiseoity sloyeredoby the

portions of the netallic layer 215. For iinstance xpased portio f
Phe. ot al |1 c AR 5ys g igens, B2 h8! (IR AChaBBNEE Paes Wi’
‘portions of the Secosdleasitaiy ngemayed BELO)cearers gellecthareignl or

removed 95 co ventioHaI,ch nic%L or
electrochemical etching- processes.

The rémaining portions Qf the metallic -layer 215
(FIG. 7) left after performing step 130 correspond to a
~plurality of separated coplanar metallic bonding iayers
' 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 layexr 340.
The bonding locations 310 are 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 l;yer 320 (e.g., edge 820) contacts at least
oné edge of tﬁe bonding location 310 of one of the
_ metallic bondiﬁg layers 810 (e.g., edge 830). In some
25 cases, a perimeter of 0ne of the openihgs 315 ({e.g.,
perimeter 730) contacts a perimeter of one of  the"
metallic bohding 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) witﬁout distorting
the shape _of"fhe metallic bonding layers 810. For
instance, in some <cases; the plurality of ‘separated

coplanar metallic bonding -layers 810 each. have a same



10 el ectrochen cal etching-processes. The remai ning portions of
the netallic layer 215 (FIG 7) left after performng step 130 -
correspond to a plurality of separated ,1ppl anar netallic bonding

| ayers -810. The separated copl anar netaftfic bonding | ayers 810 15 can
i ncl ude the bonding | ocations 310 on the first side 205. As
illustrated each of the _coplanar netallic bonding |ayers g%g can

i ncl ude a nethicprass ng3PaydrlC34@) THe Boddi9§ 19tafPons afe 1°0
separated frgm.gaggh other by the patterned first insulating |ayer,
320. For 20 instance, in sone enbodi nents, at |east one edge of one
of the openings 345 défbatdebgdt he patterthediti it dasddrRLPndItayEte

320 (e 9., eddscfetie collpln AL Least one ofy gghe+BongLage the

| ocation 310 0f One © e meta onding layers 810 (e.g., edge
830). | n SonpalbermsesfievstpeinEtaringf leyeroB2fhevbpéanngslBasSifeag)

perimeter 73 contacts .a .peri.net f of,,th | Li ongding.

| ayers 810 (g.gg‘?;’ pg Cret cq%f@)s. EESS (Pﬂ(‘f'ﬁé %6plogfngﬁ€re gﬁF?crﬁ(b%gng}sng
| ayers 810 arkBah§e€k bgnoLghs t Oh@er ot péreemr bal ltheonsinfprimanicee of

| ayers 810 30 (e.g., the netal @I ati ng Iaﬁers 3401)S withi)ut. 1

di storting tﬁEeEhéggsof £REPHBYalFPPCPRORAFAGY | AVEPE 818U Fofng layer
instance, in3seneigases. tie PhaHAtidiai0k saparaked cepkanatraetatdi c
bondi ng | ayers .810 each have a sane - 15 - thickness 230 (FIG 2) in

a range bl abbebiibeytoof50 Wherofgvice  pamkags ustPlt edUWrAne G
It 1s des'ramgﬁuEQEt%Qf %ﬁJeﬁthﬁ%rQHﬁyaEuBEQ 888t OTh B8R nh300k0 the

| eave the 5 patterne irst insulating |ayer 320 substantially intact
(e.g., the thbokhessd 285ck#y6G 2Foof inhbanager ceRba¢inhangrdr byetess

than 10 per cergt ol?-Pé thfe- Egéf%rg;éggggﬁofﬂ%t eg?_lim). gﬁﬁﬁé{‘@rt%m to a

patterned fiPst Shsu atirng | 0'nta dn beneficially increase.
t he structurakrifieséabbti byeobft hbedevptenpackagel 200 dondimg i tayers

manuf acture qr during the subsequent dling of the conpleted
package.féorgﬁﬂst_éﬁcg,"corﬁefdﬂeﬁﬁra pdéﬁqnetlé{?glpo% oﬁ“ép%lftthsgﬁ%%%‘ﬁagls
315 (e.g., pethBELefy 730hdtonalperi gt ere@hinneddbctbeecopbpanstions

metallic bonding |ayers 15 810 (e.qg.,. .perineter 850). hel ps inpart
structural sPéEV??%yt%thf%qed%er{(tobPé‘fjéPﬂ HPSRTEeRs s%]poar ations between

the different bondi@g bocatdwdnst@dOpackage 200 after the performing

the step 135 of selectively removing the remaining

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

that second bonding locations 910 oﬁ the second side 215

: are:eﬁposed. For the reasons already discussed, it is

‘desirable for the selective removal'prbcess of step 135

to leave the patterned - first insulating layer 320

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

320 1is altered by lesé than 10 percent by performing step
135). ' 7

One skilled in the art would be familiar with

various processes -to selectively remove the reméining

30 “portions of the second insulating layer 710 in accordance

* with step 135. For inétan@e} the selective removal step

. 135 can inclﬁde diifeﬁent chemicals that are wéll—kndwn'

to those skilled in the. arts to etch away the.



FIG 9 shows the package 200 after the perform ng the step 135 of

sel ectively renoving the renmi ning 20 portions of the second

I nsulating layer 710 (FIG 8) such thatI?econd bondi ng | ocations 910
on the second side 215 are exposed. For "the reasons al ready

di scussed, it is desirable for the selective renpval prCcess of step
135 to |l eave the patterned first insulating |ayer 320 25

subst anti al | $1PAEEEPAIRSTHIC ¢ Ak ASaEn 295Vl Ok | aydr 3389FEeLPPRTed
by l'ess thanpi@rpersegtsby performng step 135). One skilled in the
art would be famliar with various processes to selectively renpve
the remaining 30 PBrtiWKs 6RSEhe sEtoAdrRWsWfat thg |eRISSFLOCPRLanar

accordance 'Egl?%eﬁ%ogﬁi’h Fars Jehst G, cdliesseh et I egpual aStEP
135 can include different c%en1ca s that are well-known to those
skilled ih tHeGalts Foreiuhtavwey, tdle 1&st3 somel edt tbragrerhd bonding

radi ati on- deyel oped, or devel gpe hot or esi sts._ .. s
cases, an ar¥3§ag%0?%e9ggpgggdggogpgﬁé &ﬁ% a?%i%o%%ﬁﬁﬁrﬁé$%y%$§ %ﬂo?
.can forma | agd.griid athay ¢4£3, &orleasst anoe, odt theasecsadebohdihe

aLon In ot RoPEL8s 10”1t 0G oRgRBRONRED o asormP BN T T oRGLTERE.
910 can be cpakkuletsasosal 4T Hah 1bgndingrpagds (85 as part of a
ball grid array (BGA). ' ' '

10 FIG. 10 shows the package 200 after the step 155 of
separating fhe patterned first insulating layer 320 such
that ﬁhe separated ones of the layer 320 each include an
electronic device 410. One skilled in the art would be
famiiiar with the separafion procesées that could be

.15 used, such as cutting cpenings 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 1010lto the second side 210

20 of the coplanar métallic bonding layers 810 having Seéond
bonding locations 910 that are configured as solder ball
bonding pads 915. For instance, an array of the metallic
bonding layérs 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; thé:solder ballé
1010 can be directly bonded to the remaining portions of
the metallic layers 810. | '

' }FIG. 11a shows the package 200 after the'step 165 of

30 :bonding the solder balls 1010 <to landing pads 1110
locafed on'a'mountihg board.li20. For instance, an array
of the metallic bohding layers 810 and solder balls 1010,

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



10FI G 10 shows the package 200 after the step 155 of separating the
patterned first insulating |ayer 320 such that the separated ones of
the layer 320 each include an el ectronig,device 410. One skilled in

the art would be fanmliar with the separati on 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 interveni lic

bondi ng Iayeﬁ@ngi@gorp? H&ﬁ@ 6162 Ene %ﬂigeﬁo éﬂg% gﬁé@é'the The
package 200 abtgtihfenpshed 160oof(hondi ng wwimesrd badd@ 0 1od et hean
second side 210 20 of the coplanar netallic bonding | ayers 810 havi ng

second bondi RgVEoERNYRE1Y20 LiREE drle Ocdrita tguf ¥7F Wl ol lderchitie the

bondi ng pads 948: -EQLci NGLANGE, A argray ofe t&s%cnzagal | bgobonpdi ngther
| ayers 810, after performng step 160, can forma BGA. Sone
enbodi nent s ef.echeonisciieskehetrivid stewndawn2shel nginht egt heandedli®

pl ate, the al.li i - r.esi, St an
consequentlS?EtES §8¥gé§£b§ svg%%hﬁgég%#%getgi?g%tnggéﬁgéd ?% ?E%er
remai ni ng pochsens bbéwsher netlad | sccldeaydrad 18100181 GanlfArsholms bbmded

package 200 ol o Lo sh78 195,01, 30 bone g, e selger, bl AR o
array of thepEgkabi$cobotrdi ngt=ayears 183@rang1sol der bal ls 1010, :
configured as a BGA, can be bonded to an array of the - 14 -
. 10 Alﬁernatlvely-as shown 1in FIG. %IB, the package 200,
after separating step 155, can be directly connected to
the landiné pads 1110, in .accordance with step 170,
" without the presende of solder balls 1010 (FIG. 11A) on
the ends of the bonding layers 810, For instance, an
15 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
20 in the context of FIGS. 1-11B can be used to manufacture
| packages of the disclosure. |
AAs shown in 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
25 layers '810 (e.g., one configured as a device mounting
site 325, FIG. 3). The package 200 further comprises
rwirés 510 rbonded to interconhection 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.f:
30 ones cbnfigured as wire bonding pads 330, FIG. 3}). The
package 200 also comprises an insulating layer.320jthat
"is non-coplanar with thé pluﬁality of separated_coplanar

metallic bonding layers 810. As discussed in the context



| andi ng pads -1110 via the solder balls 1010. The nounting board 1120
(e.g., a printed circuit board) can have conductive lines 1130 that
electrically couple the electronic deviig 410 of the package 200 to
ot her el ectronic devices (not shown) on'the nmounting board 1120 or to
devices that are external to the package. In other cases, however,

the sol der balls 1010 can first be bonded to the | anding ds, 1110
and then bon@éd £&Ct heBbonBf PSS 915 bf Athe FRENANEFC ?gger§n81ﬁhe
10Al ternativebytasnsAOWAshaflfy 1d{er t Beo paskege: 200ridt&Fs 850 of
separatiing step 155, can be directly connected to_the |anding pads
1110, in , acepedarice thiet seRERtERD, Copt ol feEaplésefd B dsof gBprs
ball s 1010 (g%?. 11A) on the ends of the bonding |ayers 810. For
i nstance, an “array of the netallic bonding |ayers 810 confi gured
as a LGA tan be dinecsdwe cEmhbectisdnte, anther aylwfaliify | @fdi agrpadsed
1110. - Anot her _enbodi nent qf the disclosure,is an ronLc
devi ce packa&gPHiﬂﬁrofm?-%fﬁﬁfhg)éupélcrﬁbgﬁrfo ?%athén§%ﬁ§%XtC%§per
FI GS. 1-11B qgangbg weedibasmaiufactuppepadicdgesei) thed dascdidstare. or
As shown in FIG. 9, the package 200_can conpri se _ el ectronic ,
devi ce 410 afPAERea tR 1Y raftal gBl3BAnsH Tg‘h’&ro@ pl el FP?ui?tlng
separated copkagar 3@t aldd1GReNAHMNIcgoxayeisd 8BpRof Erdsis®ONRaterial,
configured as a device nounting site 325, FIG 3). The package 200
further Ednpithsesifieses W10l AE] ¢ RhtereBRABRE! 6 i -42nDfthTe
devi ce 410 a.@%&g bhgcfadslcsid® 40210he0t BRE OP&RQf fdde plurality
of copl anar neta FIC %ondlng | ayers 810 (e.g., 30 ones configured as
wi re bondi ng padsIB36omfl Gas8y., The spavkage XJ&.alSo0 dohppisksyan2i0
i nsul ating | r at, | n-Co ar.- Wt ~Rlyral it .
separ at ed co%%gngi%%g%glffb u@%df%gﬁ ggegéﬁ%f%W%%§n§ig%%%s%%F§€1?%%F
context - 1305 off Ehé& Burpéitpetér sopl@net opéalhis Bdéddimgt hayers
patterned_in ati | ayer 320 cont perineters 850 of one of the
‘ separateg5cogﬁhnarqﬁ%t 9 8Wdfﬁb%$g§ér§’8€%% BTRS n%p%$ﬁﬁ§ﬁr%ﬁ§%,

the pluralitylof ofepeiat edyers 810 is not covered by the mold 810,

thereby allowing the second bonding locations 910 to
serve as bonding pads 915, e.g., in LGA or BGA
' embodiments of the package 260.

20 ¥IG. 12 presents a plan view of the electronic
device package 200 similar tb 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 metallic bonding layers 810.of the

25 package 200 that are configured as wire bonding péds 330
can surround the device 410 So as to maximize number of
wires 810 that can be conrected to the device 410. For
clarity, however, only a few wires 510 are depicted in
the figure. As illustrated bonding locations 310

30 cdnfigured as wire bonding pads 330 can be substantially
circular in shape, although other shapes (e.g., square or

rectangular) can be used; if desired.



coplanar metallic bonding |layers 810 include copper (e.g., portions:
of a copper foil 215) and a silver or gold-containing nmetal plating

| ayer 340, the insulating layer 320 includes an epoxy-based
photoresi st material, 10 the wires 510 include or are conposed of

gol d, and the el ectronic device 410 includes one or nore |Cs.

In sonme cases, as_shown in FI.G 9, the package _200 can_further
include a mold 616g80v8F?ngofheafiP réﬁagyzogfofSFﬁgrﬁﬁﬁ?alF?ﬁl%?ar
copl anar net alkkb¢i1bendiongihgyersets 810. ofs wmles psdiowe 20| &n Yhelbe
second opposite side 210 of the |layers 810 is not covered g the nold
810, t her eby T&PM6RI RSt RECUBERRRE boh B IRFIH&E] H7L2§161E0° g?%SaSas
bondi ng pads -313s18¢9-to | fhHGArinBGAneTRAA BNt Seicd hea PRcdkagerROP.
20FI G 12 presents a plan view of the el ectronic device package 200
simlar tbo thavepr ésedt efranes| @ity (dopg, Beial L NHRS In some
magni fi cation_vyi g view |4 12 4 n -9). i{ius ]
in FIG 12, £ e°§¥%§§??ty%§§ gﬁﬁg%égyn§¥zl??%ﬁ%%%%iﬁ€§T%£%$SB%§%Eg?
t he 25 packagey2@ Bhat ofir eheopdckpged s thiate hendiondipadsd386 eane
surround the device 41 53 as t o, maxi_m ze nunber . of ggrﬁg 810 gQa#he
can be conne®PBGIPE PRESHSVVcEHT0 P X1 FFTIRFS hfielerS Tl y'a FeWw
wires 510 areidepi glige iznFhecfdgure. 188si khuat mabed kovdiongicrons?.
| ocations 310 30 configured as wire bondi ng pads 330 can be .

subst ant +81 | ¥O&i r ARPAANFR shaped el $ HIWE Dt e Ssh&pesipd. gPadgquard

or rectangul aibredBpPs Ua8daikkndeshkeds abol® -100 micddis Use @boat
plurality of separated coplanar netallic bonding | ayers 810 of the

package 200 d&9 mérpopadagelehe- octwF rEnreanste & «driqudar —sArRSHt Fere -

effects, as d daust Mido [ OMOKL 1 b 1GPT R AL Na RN 1GR cRACKAT SR AL 35
have | ead frgﬁggaagtﬁkﬁgng netg trace?e I'n some ghbodinents, the -
plurality of mdopbaracmeltedd-i ¢ bonki ngohayprefetpedf enhedpagkbye 20O

t hat are.confd,gured. i€ i S ; V. face a
(g ohSendifrrer Badost ta: EHE SR R B g5t P 388
10 For instaneegangqfiace: 8hapedrew? edbditdimgrpads 33Fopr éhetabty has
di nensi ons of ahout 100 '%ﬁfns by aFout 100 m.cr r l.ess.

GHEGh :

i nstance a cPFEUFEFEEha N Fondf ng® p&§&350° ?é?eréb%f hgggéing
di ameter of ghadt 332 May alisneWsilogss .ofl misarte 35 efhbcret aspodbornt 85
the 15 Tirst 819230320580 B Q2200 P23 H8° AhARRE? e
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 3307each:have
a surface area in a range.from abéut 600 to 56QO microns?®.
25 . As illustrated in FIG. 10,‘somé embodimén#s of the
‘package 200 can further include bonded solder balls 1010,
For instance, there can be an array of _solder ball
bonding pads 915 {e.g., a BGA) bonded to the second sides
210 of each one of the plurality of separated éoplanar
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



ranging from25 mcron2 to 75 mcrons. For instance for preferred
enbodi nents of a square-shaped w re bondi ng pads 330 has di nensi ons
of about 25 mcrons by about 25 m crons¥o about 75 mcrons by about
75 m crons. The 20 bondi ng pads 330 coulé have ot her shapes, although
each preferably have a surface area that is in the sane range as the
above- descri hed squar & shaped ads, 330, For. L stange oM, or ghent ¢
W re bondi ng "pads 0 “¢ach have a surface darea Irn a range Tt orm abou
600 to 5600 NMage@BsSR102banAsei tbnsidguatead dsn Har@int0 pasien®lénbbdt nenégs

of the package 20Q can further inc bonded sol der_bal | 10. For
i nst ance, thgpggégn bR éﬂlaFFé?yofkggfdépybiﬁpdﬁBﬁdiﬂﬁ%%a§§ﬁ3ﬁ5°n a
(e.g., a BGAnoherdad beat-he 19e00rd simtespadddyedfo®@ache one, 04 phented

plurality of separated ceflanar 30 netallic bonding |ayers 810,
confi gured asigebdér 4RA1%bondiAfy padesoaeq FiE - 112, impgsome

further illugtbati¢dehPsF! €S pcklAANEnd 1Bo1kB SR 1enRadimRNtSapf bhe
package 200, the second sides 210 of 17 at | east sone of the

copl anar sepaeat &¢ mevalkkdctbottiengrirayedd4810fcanndengopsdgut £H0 agn
bondi ng pads 91 Qgg t n array. f I ds
1110 on a nn&%%inéggégiégll q%? Eﬁgﬁbackag% 2 ?%.5%?Q%1%9P2?éd g°
circuit boardlluAsretédstinattdd.i nlH,G tHdrs ¢ansbae aentigili nent splder

BGA of t sol der _bal |, bondi n ds can be nounted to_the a
2140 0f - FinaPR) FEA8e 15900 (A e | SR S oG, AbRe 10 8
enbodi nent s, 1asidihbugsdaat eth o rorFltGe hbBntihgreogaa bez@n LGA of

sol der 10 ball-free bondigg pads 915 that contact the arraé 1140 of

| andi ng pads 1110TBRASEh&kAdLRti Ag B&% Fa12Ee Thosk &§RPPI @8PLACEREOD

art to whi ch 4hihseapphicakpOhcct £ Al tMddhAPRIRCifle nbFakagt esnand
further additions, deletions, substitutions and nodifications
may be made B§lebipner devlstbed kisodintemogiifications may be made to

15 the described embodiments.



- 18 - d ai ns: 1. A nethod of manufacturing an el ectronic device
package, conprising: coating a first side of a netallic layer with a
first insulating |ayer; coating a second opposite side of said
metallic layer with a second insulating |layer; patterning said first
insul ating | ayer to expose bonding |ocations on said first side of
said netallic |ayer; patterning said skcond i nsul ating | ayer such
that remaining portions of said second insulating | ayer on said
second opposite side are located directly opposite to said bonding

| ocati onsclgimsai d first side; selectively renoving portions of said
metallic |ayer that are not covered by said remaining portions of
said second insulating | ayer on said second opposite side to form

separ at ed Copi Q@%ﬁetﬁ@lﬂiaﬂﬂmﬁmﬁf@}éﬁﬁﬁw aheleeirdnfiigvisepackt ed copl anar

netal lic |ay, dide. said bondi ng | ocat i ons and sel ectively
renmovi ng sai ort ons aid seco Lns ating |ayer
t her eby expos‘f‘:j’g‘ Sr?élarpd ﬁﬁﬁhcaﬁp’%g/lt &P%E T opposi te
sides of said E

ated coplanar netallic Iai/ers. 2. The nethod of

claim 1, whermiatingai stcpad bppasite fife sf saidsoetatlinlgyeayeth 4

non- copl anar Wsebosdirbubaringi get;ocat i ons. 3. The nethod of claimi1,

‘32?[2? n said bend 'A%Ls&ﬂaaﬁl‘s?']ﬁmﬂhﬁnﬁ%@’f@@x 5%%ﬁfam%ot herlby sai d
of claim

wherein a peri rlrg%ée}f E%dﬁgte&d? O}- s.in said

enl
patterned fi rRATEROG S ?‘F’gﬁpg e %tﬂ)‘i‘ﬁ nguad @E‘ %Fmﬁ? one of said
separ at ed copl geationgphFridscrapdinsulating 1 aycr on said sccond

opposite side are located directly opposite to said bond-

ing locations on said first side;

sclectively 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 sepa-
rated coplanar metallic layers include said bonding loca-
tions; and

selectively removing said remaining portions of said sec-

ond insulating layer thereby exposing second bonding
locations on said second opposite sides of said separated
coplanar metallic layers.

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

3. The method of claim 1, wherein said bonding locations
are separated from each other by said patterned first insulat-
ing layer.

4, The method of claim 1, wherein a perimeter of one of a
plurality of openings in said patterned first insulating layer
contacts a perimeler of one of said separated coplanar metal-
lic layers.



- 19- 5. The method of claim1, further including attaching an
el ectronic device to at |east one of said bonding |ocations
configured as a device nounting site. 6. The nethod of claimb5,
further including bonding wires frominterconnect pads of said

el ectronic device to said bonding |ocations configured as wire

bondi ng pads. 7. The nethod of clait®, further includi ng
depositing an insulating nold on said first side such that said nold
covers said electronic device and said bonded wi res. 8. The net hod

of claim1, further including separating said patterned first

insul ating | ayer such that separated ones of said patterned first

i nsul ating | ayer each include at | east one of said bonding |ocations
configured as a devi 8eThounéthod o dleim 1, fArthdheadiedingd:tofchalgam 1,
further including bpetiond: gelidertobal lesst oné aifhasd bondilo hstiatigns

I ti t hat | d d 10 Th
iton o ol i S e

|0<ic1:a;| (r:'gﬁnt Ih ﬁ; gggp‘fﬁ)m 111tgrc01megt pads D sal% d1&&tfomil de Fdig gaﬁ% §1d ocat ed
ing locations configured as wire bonding pads.
7 The method of claim 6, further 111c1uding depositing an
insulating mold on said first side such that said mold covers
said electronic device and said bonded wires.
8. The method of claim 1, further including separating said
patterncd firstinsulating layer such that separated ones of said

patterned firstinsulating layer each include at least one of said
bonding locations configured as a device mounting site,

9. The method of claim 1, further including bonding solder
balls to said second bonding locations that are configured as
solder ball bonding pads.

10. The method of claim 1, further including bonding said
second bonding locations that are configured as bonding pads
to landing pads located on a mounting board.



