LEADFRAVE AREA ARRAY PACKAG NG TECHNOLOGY FI ELD OF THE | NVENTI ON The
present invention is related to the field of sem conductor device
manuf acturing. 5More specifically, the present invention relates to

| eadf rane area array packagi ng technol ogy. BACKGROUND Many

| eadl ess sem conduct or packages are mass produced by using sheets of

| eadf rane arrays. Leadfrarnes typically provide a design and
prelimnary framework for a sem conductor 1lOpackage. However, certain
aspects of |eadframe technol ogy nust be well nonitored including etch
back process and limtations on I/O count. Etched |eadframes can pose
probl ens during manufacture, particularly during the handling and

W re bondi ng processes. These problens relate to the strength and
structural integrity t |.eadf ranes and, thus, have adverse

ef fects on useful i‘&f‘éﬁMﬂE@WPﬁm TECHNQLYEYduct . | n

addi tion, the sem conductor industry is 15 presently moving into

cost ben,g{{,! 55 Eglq] IS !ooki ng into energing packages that can conpete

equal ly 1 INVENTI us, there is a need to manufacture

sem conduct OITRAkadeHchitals RIAN!E &R M URLREARESS RORL Folumdibhout
t and ot her it

negat i ve% affecting the quality and addi ng cos
manuf act Mrnies Peshy ShepresEoSuravneyreis THEadaSel2GBaRE packagingFrdhodogyent s
of the present invention are directed to | eadfranme area array

packagi ng technol ogy for fabricating an area array of 1/0O contacts. A
manuf actgﬁw@ﬁ@ge includes a polymer material substrate, an

i nt erconnect | f i L] f _the. po mat eri al .
substrate, a é\?%ﬁé%aggﬁge%h%ﬁ cg)?P gnC? g%eggrﬁﬁneacsﬁﬁ P%'{ég;fg%lfs gv?}‘?eés % Jrrglrargs
conduct i #zaypi Leadframesdypicadly pBnisk didaggrconpedintnaentapsiriator B gentibedddter,
t hgpy nte e e nd_the wire bond r conductive pillars. The
pom) ner éf‘gg %éi gﬁ“’%@‘t{%fﬂgg‘?ﬁe ‘tg;‘s ?%YIFar?@amSﬁecanoi%?'ﬁué&eﬁ’éqﬂd?@‘%@gé’ dipgand
i ﬁ notI r eintobesh ptweafnd ]axﬁitmhes mﬂb@htﬁm.e]ﬂlﬁfﬁedthfhﬂfrm;tﬁﬁ c'ﬁs@l‘pﬁﬁleﬁﬁlﬁliﬁ%eh
The poly ri S trate S a urality of thraug ol es t hat
exposes %E%Uf@rg’ 8%8?1]3@3( g‘fr%é?e hﬁPCﬁﬁﬁgéH&”&F ﬁ‘?nﬁi@é PFQSESSES: OrvEsearePl@itabl es
Iso| der lbalalte tothendtriengh axid shoérd@l infefif o 1@ 16k fr@fdslaid, titis ! H3Qe AdVERE CARAGE!
ayer.

n ne, enbodi e , _the senm copduct or package includes a
relief cﬁsgﬁlﬁé‘lﬂdiaﬂ %@%ﬂ%}%@%{%@ip&@ %hﬁ%?@détf% ‘ﬂ’%gﬁlnﬁﬁ?né\}‘éortiw@StTyiS
r ellisabi | presenpemboibgane &stientMeaiinboRBE HHEShORGK HfiRage Sl ARNEoASRECT |
a sem conductor acF e_|s provided. The seni conductor package
i ncl udeseq&gjfya’g?é ¥ E@i ﬁ?&r FEiss Pt topuplastrsdemicondiciar packageddhabf a
carrier sbtitig wishigheess dofiol, without negatively affecting the quality and adding cost and

other manufacturing problems.

20 SUMMARY OF THE DISCLOSURE

Embodiments of the present invention are directed o leadframe area array packaging
technology for fabricating an area array of /O contacts. A manufactured package includes a
polymer material substrate, an interconnect layer positioned on top of the polymer material
. substrate, a die coupled to the interconnect layer via wire bonds or conductive pillars, and a
25 molding compound encapsulating the die, the interconnect layer and the wire bonds or
conductive pillars. The polymer material is typically formed on a carrier before assembly and is

not removed to act as the substrate of the manufactured package. The polymer material substrate
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carrier strip is configured to be renoved after encapsul ation, a
plurality of interconnects fabricated on a top surface of the |ayer
of polynmer material, a sem conductor die coupled with at |east a
portion of the plurality of interconnects, and a nol di ng conpound
encapsul ating the 10sem conductor die and the plurality of

i nt erconnects. I n sone enbodi nents, the sem conductor die is
coupled with the interconnects via wire bonds, and the nol ding
conmpound encapsul ates the wire bonds. In sone enbodi nents, the

sem conduct or package is coupled with the interconnects via
conductive pillars, and the nol ding conpound encapsul ates the
conductive pillars. 151 n sone enbodi nents, the |ayer of polyner

mat eri al ,i ncl.udes luraljty of openings. The plurality of openings
can be fP'f %ﬂu\ﬂﬁ?’ﬁ?@g‘?‘{g floleg %mseé%e%th'bb%ﬁrwm% lay¢riatpredeyeamined lopatioyisrer
mat eri al afdiriables sdldee bAIaSu@nPHESRIY 4rwhs gi%e%tlg% Ollbg @Iefc%%?e@? ta 'er.gg-fsﬂnf:l

relief chapnel can be below a die attach are el ow an Un
ar ea. emoodiments, the sgmicgpdiicioR PrsUaaterriuses 2 tefefbanrelindheglolymepmatedge | S

a LGA- st yisurpaediageove ﬁl&%ﬁbﬁiwe?fogxqﬁ@g Heemaz%rfacﬁg%;l: pégl&(ép | p_package.

I n gnot her aslpect, a sem conductor package I's p ‘The
semitonduct or TPAERRGE: 4 serTdston ppbhgeeproniEtd r Tialsersivhaluciat waciegepl ed

with a figshesd [ri el Lp, . rei.n the carrier strip is
confi gur ed t gﬁblg_ferr gﬂ%@%@agy{% 1 ‘%h@s‘g‘é"ﬁk‘ﬂgﬁf%ﬂ?ﬁ %f(?fl FHITEFER Rt tP‘%lyer
posi t i oneArgrslirop cofisties iiml rymeved fitrentapbulsishss HlaveBry odint@nsup! ed to
Cn<aptol SRS L AL PG B B Yo i
pol yner ivastemorion sfiths pluadiey, ofidtet@ingett, Aed hdlialg &MF@J‘ndfeﬂ{aﬁéﬁ%nQ@Hees
exp@ses §Jﬂﬁcdn{3F}%r%‘?e%@:%%e&@%}ir& Og%Ee%g)r edeterm ned [ocations. In sone

embodi ment's, e sehicon ecfsng:l udes a relief channel in
the pol ymer natent ahbslihatsy, tieeemibeldavordiglis@o@flésil BE Bfrconneets vid Wiry €t
anot her 9&@?%& el smg conduc‘técgr g)ackage is provided. The

seni conduct 6 pac I?%\E " FETROURS 5 R RS hibe virgberdsaln oo smbedivena i ed
with a fiemdtonsiaer patkage Sabupledrwidt thé RrerdhBRivia éoﬂ@ucﬁ(@éiflérg and I nfb1die
confi guréad to errk?n\t/eﬁgj after encapsul ation, an I ntercornect [ayer”

e r _
poSi t i oneoé'lpc?Hn(i)%rBaR?’f‘ e SondREe Pilterer i al substrate, a die coupled to
t hdSi nt er conraegémé ayRidinvdng, 58 NECIrHY e mB) P ' und
encapsul_ﬁ;]t;i:i[p‘ri]?r ghe di e, 11and aﬁﬁ urarpi ]?mglt)‘#'étt a?énﬁgdggiédﬁ{élgl%%?{ﬂ%emé'
pol yner Al of ppsamEscas be fifed withsaldes bisamakinbydiménts, Hedayghofiolyesr

exposes mieridlfirief RBREGt JJI‘@;YL@&SI?CES Rl‘i&%ﬁérﬁ%l{."@@?eh‘a%%{&?%% ?6%%8%%3’% -

enbodi nents, the sem conductor package 1 ncludes a reflie
t he pol T8B! 363 @rhelew apumderfilersabel ow an underfill area. In yet

P o ded - The e S A bR R0t s Pt £ PR e
st PPp i Packaseoppdlip ehimpackege. gl ass, or of other equival ent material.
In another aspect, a semiconductor package is provided. The semiconductor package
includes a polymer material substrate coupled with a first side of a carrier strip, wherein the
carrier strip is configured to be removed after encapsulation, an interconnect layer positioned on
top of the polymer material substrate, a die coupled to the interconnect layer via wire bonds, a
25 molding compound encapsulating the die, and a plurality of through holes in the polymer

material substrate, wherein the plurality of through holes exposes the interconnect layer at
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The net hod al so i ncludes applying a | ayer of polymer material on a
surface of the carrier 15strip. The polynmer material can be liquid or
non-liquid.(e.g., dry). In sonme enbodi nents, the polyner material is
sol der resist. In sonme enbodi ments, the layer of polymer material is
applied on the surface of the carrier strip using an UV adhesive.
The nethod al so includes fabricating interconnects on a top surface
of the layer of polyner material. In sonme enbodi nents, fabricating

i nterconnects include lamnating a nmetal 20foil, applying a | ayer of
dry filmresist, and creating patterns on the layer of dry film
resist to formthe interconnects. In sone enbodi nents, the netal foi
is Cu foil and has a thickness of 5- 50pm Al ternatively,
fabricating interconnects include formng trenches in the |ayer of
pol ymer Hrﬁg%?med logationgi 11 somg etibedimeesth diveremigionducmr packageiizdiudeoa fetieim

the int egGaMIGCcHS polhgel%ﬂgla?%gpé??'b%‘%\lta%ie atl‘[h% jpterial is Qu, Ag,

Ni PdAu, or other suitable mate i veal y, fabricating
i nt er connect siniypicngider aspest, A a@mln@ldactp’rwtkagasIprmﬁdeﬂo'ﬁhﬁenﬁdaﬁddcaay @ckede

pol ymer ern )

i nter conir?lsgf(l:ltg l%":sé ﬂo’r%y ﬁgﬁg&g%gﬁ Bkl §édt“\nI ﬁrts ‘%o‘ﬁﬁ@%f‘%r P WBETERRE wi t h
Cu, 5Ag, MarfetAtrp io confﬁgtreqi toshmrtladnleé afi@teacapailation e 1ﬁt&‘bd$1@xdct@dy§1q:>olsﬂﬂ@héﬂdﬁs
assenbl i assenbl i ng a bpackage

i ncl udesl%goupqg' Haatenatl %&nﬁat\e é‘adget Coé{plﬁé)‘fottfl%ﬁtebq"”’fe}‘?bg?‘?if’@rcel?ijrﬁ‘ﬁ ¥ s,

W r ebondplﬂgrsi $weolding ctopduheé encapaltaaghe dlesandaraig sPEioh A hald it e di e,
the int e%qonnect can_be coupled to the at

| east a Port %}a??'%graiten 1‘”5?153%%‘-{5‘("?1“@1 é’FW@O”éh BOlEY EXRpSS th Fieieannedd layer

epoxy, ?atgmdlddahnm’fms}bc@bnﬁ Iflb@nd drdd iR, magﬁx]@oﬁh&oﬁﬁaéﬁggwﬁ&s a r<tehef
rnatiyve

I ea t a i)hﬁp?%fé)‘ht YIH%T “158‘7”6'{ gﬁgtg%‘n I‘ggnlv‘iungeer%ﬂ;gﬂgg!t : \r/]g SI I : :r so :nd
encapsul at i ngntybentthé aspede a aRMI 6T fa¥iSealhd 4 &hdcAREtd:r Iﬁgck'aé-btlg" hoOREE ChiR-
method includes providing carrier strip. The carrier strip is of copper base, of glass, or of other
equivalent material.
The method also includes applying a layer of polymer material on a surface of the carrier
15 strip. The polymer material can be Jiquid or non-liquid (e.g., dry). In some embodiments, the
polymer material is solder resist. In some embodiments, the layer of polymer material is applied
on the surface of the carrier strip using an UV adhesive.
The method also includes fabricating interconnects on a top surface of the layer of
polymer material. In some embodiments, fabricating interconnects include lamninating a metal
20 foil, applying a layer of dry film resist, and creating patterns on the layer of dry film resist to
form the interconnects. In some embodiments, the metal foil is Cu foil and has a thickness of 5-
50um.
Alternatively, fabricating interconnects include forming trenches in the layer of polymer
material, and filling the trenches with a material to form the interconnects. In some

25 embodiments, the material is Cu, Ag, NiPdAu, or other suitable material.
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The net hod al so i ncl udes decoupling the carrier strip fromthe
package. In sone enbodi nents, decoupling the carrier strip includes
dry/wet etching the carrier strip fromthe |ayer of polyner materi al
15Al ternatively, decoupling the carrier strip includes debonding the

carrier strip fromthe |ayer of polyner material. The net hod
al so includes creating a plurality of openings in the |ayer of
polymer material. In sonme enbodi nents, the plurality of openings

exposes the interconnects at predeterm ned | ocations. 20The net hod
al so includes applying suitable material in the plurality of

openi ngs. In sone enbodi nents, applying suitable material includes
usi ng one of solder printing and solder ball nmounting in the
plurality of openings. Alternatively, applying suitable material

i IncI udes perffbltenmaugelf,dabncmngagoﬁxadbtﬁiettyﬁmmﬂé laallixﬁmngapholtcama%k gﬂob%i‘ e S
pl ati ng, | mrersion tin, or applying solderability
preser vaf }re{jégpcﬂ % %aq%lf{l BRPSIRE DB plating P Hhs e FTEesth dn parak age
from ot hembqdamdasg és interconnects art Plafe@ WRth WP AL NYRAL S ’or biner ﬂﬁéb‘ﬂaﬁgat%aﬁ;o

i ncl udes crea]t ng .a Lsess re/stress relief channel int ayer of
pol yner mat er iP§etod a WIRASERMALiAG & packass- Ffbi’toﬁtmﬂé?pélmentn,@bagdlébnga

ford ng gickdgeasludes@upReit AO® ak Radi BSorid §F thOfntdP ¥R, Hg{o%lh%lhe EIB 10

yet another aspect, a method of fabiicating a sem coh
i s provigeypter e‘gﬁw@‘ﬁ%‘ﬁ’ﬁaﬁsw&q’flﬁd‘@%dlébh%mﬁrcngleals@ai wirehondt, rThp;heamptbeyl ng

a |ayer é ﬁ@kcdmé nesi $ if CLondbd:
f abr i catl ng an area ar pordh @t&qoﬁ%%gﬁg% 1slglo > g%? %an Jéal]}ra ‘Eé)épgf‘y {fder

rra
| ayer o WH%?”#@&P@E ghdgéﬁﬁméﬁhodlnents fabricating i ncl udes
Ianlnatlng a aend rf fpd e layer of sol der
resist, and int erggérl\%\éﬁe ﬁlg!lt%ag&ﬁ]?aﬁ%ﬂ%%l?ér\édm%ﬁﬁgg 1P QS?%?P%H%F t#hi ng
pr dless. thFfémPFétSh&FOfldHCth@Pﬂlwmehdl despsabsentbt diegthacqaokag illakdnd the
renmovi NGntelnsRlsrier strip fromthe layer 10of sol der resist. BRIEF
DESCRI PTI ON OF THE DRAW NGS The novel features of the

i nvention ar dhsaethbdelsh mcmdemcmpbmgmechrﬁérairijssfronﬂh\é/@y@ﬁge fgonfeur pose

?Lee?g: fé(}\?\%oﬁ%tssc?e\é&fp%lng ] camerrr?rrl}g fsncluges dr} wet etcglrr]ltglt}%ncaranrereslrslpe ;[‘101{1?}"1’&'[ hin

layer of polymer material.

15 Alternatively, decoupling the carrier strip includes debonding the carrier strip from the
layer of polymer material.

The method also includes creating a plurality of openings in the layer of polymer
material. In some embodiments, the plurality of openings exposes the interconnects at
predetermined locations.

20 The method also includes applying suitable material in the plurality of openings. In some
embodiments, applying suitable material includes using one of solder printing and solder ball
mounting in the plurality of openings.

Alternatively, applying suitable material includes performing forming conductive pillars
electroless plating, incorporating immersion tin, or applying solderability preservatives.

25 The method also includes singulating the package from other packages,
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15fi gures. Figure 1 illustrates an exenplary nethod of
fabricating a sem conductor package in accordance with the present

i nventi on. Figures 2A-2C illustrate an exenplary result
produced by each step of the nethod of Figure 1, 20Figure 3
illustrates two alternative interconnection fabrication nethods in
accordance wth the present invention. Figures 4A-4B illustrate
an exenpl ary sem conductor package in accordance with the present

i nvention. 25DETAI LED DESCRI PTI ON In the foll ow ng
description, nunerous details are set forth for purposes of

expl anation. However, one of ordinary skill in the art will realize
that the invention can be practiced without the use of these
specific details. Thus, the present invention is not intended to be

limted to thhksembenibodmess,shtaiéihddtlisoligchides BeatRE & PrA&rl /LS Wk e inel
scope cons ent with the principles and featurées described herein or

Wit h equiui/tlggjﬁﬁ’?r APPIPRLRFGEAL In some embodiment fhiemagtiecd algolichdesfoleingaide

i n det ai leatt@nt bjdn@igeRlthd 120091 filythdiendir@gsent i nvention as 5illustrated
in the acconpﬁﬁ%{n dr awi ngs. e sane reference indicators will be

used t hr ougho e aspich@aneahnd of Frbrisasipg avimmigondatten faddigelispavidet T
to ref er metholi e Ees@bBkin b Kéridatk VibFVoEIRRALIBNLS of, Lh
present invention are,&L%ected t%é?%éﬁﬁg%i w%rea g%%%f”ﬁé@%%ﬁPﬁQQ
10t echnoFBY§ S andiBbricating angreprinay efdl/Queantaptsoh alipiGuciacd ddtedayePof solder
manuf act wsRE 1936KALELIIREd I BB ifui sIRLEE LAl substrate, an

i nterconnect | ayer posit inohegrl%ﬁggg%ﬁg#b ]{t]‘;ﬁ]}alg%lglaf (ﬁm Bt 8{] Pl fop surface
subst r at &1 thglayeieol sddgsirestst tapd intracannecepatiomimaatsink dyefimib st whd @cHIRISce!
conduct i ¥ge Rethb@fifthe:MNGudts assembling a package and removing the carrier strip from the layer

10 of solder resist.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth in the appended claims. However, for

purpose of explanation, several embodiments of the invention are set forth in the following

15 figures.

Figure 1 illustrates an exemplary method of fabricating a semiconductor package in

accordance with the present invention.
Figures 2A-2C illustrate an exemplary result produced by each step of the method of
Figure 1.
20 Figure 3 illustrates two alternative interconnection fabrication methods in accordance

with the present invention.

Figures 4A-4B illustrate an exemplary semiconductor package in accordance with the

present invention.

25 DETAILED DESCRIPTION

In the following description, numerous details are set forth for purposes of explanation.

However, one of ordinary skill in the art will realize that the invention can be practiced without
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nol di ng conmpound encapsul ating the die, the interconnect |ayer and
the wire bonds or conductive pillars. The polynmer material is
typically formed on a carrier before assenbly and is 15not renoved so
that it acts as the substrate of the manufactured package. The

pol ymer material substrate has a plurality of through hol es that
exposes the interconnect |ayer at predeterm ned |ocations and enabl es
sol der ball nounting or solder printing directly to the interconnect

| ayer. In some enbodi nents, the sem conductor package includes a
relief channel in the polynmer material substrate to inprove the
reliability performance of the manufactured package. 20An object of
the present invention is to increase I/0O of |eadl ess packages by

i mprovin L/S nes capability. Another object is to
provi de ghebtéf P t:hesgtgﬁar‘f Eaijﬁ?Hi Q@’?\‘ﬁdh‘iﬂ@?“é‘dﬂwtl@hlsmwaﬂte@béso edimited quiihe e

a high | embbdlﬂléntﬁﬁlﬁnl\ldhaﬁy;,s (Y £EordddhES RS ace
ot her Iegdl ess Ecln%acgges t hr ough 1‘an et ch- bgt?#%@%f&eg?;ﬂvﬁ?mm qff‘?eagd

obj ect i &A% AARBP Vheivakentalmagising surface nount features,

such as b hag tfa@n&olid eby g t 25a otrher obj ect
ist )élbl e ogconvlertro Vta% {nl c?ge R ?gﬁg&%&ﬁ%&lg% Ogﬁleé’ﬁeﬁ B TV ng

to e ch| H sEteq Withe accompsnying ﬂraymgsﬁfmeme mferpheﬁrdrmmmxnlbahseﬁg
t echnol ogyoughSRekd drhGitod a{nglt!{eei“oﬂovhlnéé’rﬁélfeghgscn]gtgpg ?‘%“},\}E’%’/ et h g? 100

of fabricating a sem conductor package In ac et
invention. An exenplary result produced by each step of the met hod
100 is iphyskpated in Figures 2A-2C. The nmethod 100 begins at a step
105, where a 5carrier strip is provided. In sone enbodi nents, the
carrier stri pEmsodimgyseef themesdnt ildetgornat diveted to kﬂmaﬁﬁrafdagﬁaﬁagkdgldos of

gl ags Or LRk he carrier strip can

any sui t§bI e tfgﬁ%%ﬁ%rfgnangloeﬁem@\rﬂr%gg ?f’é‘ﬁ?f’%s AT WW@FCkégerlil@UCﬁ—as a
t hi cknesgelphesnaeriasupstrae, an interconAéct aysﬁ;@auaﬂee,on@od @mrpo_xlbfhemm

mat eri al I ace of the carrier stri yrrer
mat eri al dggtﬁgggdll’e ‘%“%9‘8“ s ]8%1"“10%1 By &iagvire hgpds or Cﬁ‘i‘ﬁ%wl”ars and
enbodi rremkimgdomppmmerpsﬂﬁmtm@Ithel 1ﬁtel&@;hfé@maye9§id%e wirdbR Q%
enbodi negbgjﬁumf;v i s applied on the surface of the

. é.;ﬂns nat eri a ﬁ
carrier Strip %8 € PRV HRALTTIRE's Sreicshly fosmipd eitn earried hefievassemblyand is
| aylér of ng mérymd sOTtbEE aofd astiBeRuBsiale)of B tnSan@Hedi A8 pMQ&t Frak sol%uer Derial

package. substrate has a plurality of through holes that exposes the interconnect layer at predetermined

locations and enables solder ball mourting or solder printing directly to the interconnect layer.

In some embodiments, the semiconductor package includes a relief channe! in the polymer

material substrate to improve the reliability performance of the manufactured package.

20 An object of the present invention is to increase /0 of leadless packages by improving
L/S (lines per space) capability. Another object is to provide a better etch-back technology
solution that does not require a high level of accuracy, which addresses current issues faced by
other leadless packages through an etch-back process. Yet another object is to include additional
self-aligning surface mount features, such as by having solder balls as interconnects. Yet

25 another object is to be able to convert 2L to 1L through finer L/S capability owing to etching of
thin Cu foil, laser trench or photomask plating technology.
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At a step 115, interconnects are fabricated on a top surface of the
| ayer of polynmer material. In sone enbodi nents, the interconnects

| ayer includes an area array of 1/0O contacts 15and conductive trace
| ine, enabling fan-in/fan-out configurations. In Figure 2A, the

i nterconnects are fabricated using a nmetallic foil. In sonme

enbodi nents, the netallic foil is Cu foil. Depending on the L/S
requi rement, the thickness of the Cu foil can range from5-50p.m As

shown in Figure 2A, the Cu foil is lam nated on a top surface of the
| ayer of polynmer material, and a |ayer of dry filmresist is applied
on top of the Cu foil. Patterns are created on the layer of 20dry
filmresist to formthe interconnects. O her interconnection
fabrication nethods are contenplated. Figure 3 illustrates two

al t ernat Sy@chyt erconnection fabrication nethods 115", 115" in
accordance wth the present invention. In the first aI ternate
i nt er connect | GEYEdBiysEaes Brexerak!pyanethiat 100 of bidating asemidonduvnl pacﬂtagehe

| ayer of . h ches
oPOLMIR Py e ETIATLIR el A6 ALSOCIBES,

formed using a suitab ogy
then fil F’éﬂlod\nl Phisdldnsaaied inFécums 212G TheondtndniOp hegih s eswph@ﬁe&hs:e aThe

mat ey i al B SUi t

I'n ﬁle s(é‘con(f Hgﬂ tggrroﬁég % ]iwn?eéra%détr’lo(naé% ﬁ%ﬁnefc a0 % Eraq ¥ C?ippﬁ@faﬁ%dd Aftpgatively,
phot omastkeicarienstin istoé dlassror tqlpvadﬂm mheriklayemwead, thodaytee sirifRiietd dlany

D e o s icFRARP s 306 LS lILR! £RNSE! LR ALERE 2R o Rinslyn, SO

enbodi nent s el nterconnec I on Au or
ot her suit abl &t awtelli0ad layes BEfakymdrmgatddRlis ap;ﬂlelfbguﬁaﬁ&cé ofaRckadfer 43p. The

step 120 a nbl ed. The ste 20 and, sybsequent steps

occur si Prdﬁ?%n%%%gﬂ??a@ﬁ ?311 ﬁ LR léq'{?\ﬁs]ferﬁ rﬁmghé‘ RN P]"@?&j’é‘?‘i“? phe pphase

uni & camateealds scidg edisi. rn ma&m@ﬁ:ﬁ@ﬁm pwlyin@ﬂ Matbrik isGBPIied @ t]-ﬁ:tshif&e of
chi ps are app i cabl e. For exanpl e,

Both wirg bond t es ang% p

Fi gure 2§e “PHE" % R%’@ean \éa%ﬁ?“ye PRy sible adisive: nE“"daBGF of Rolymgt meisEd a

10por t i ofypiehllf 4ues dsMiteanboarREHS paMda%@bonm ng the die to the

i nterconnects, and 1(jgca sulatin e die, the interconnects, and the

wi rebonds. THe! 4@ KanM5Eorsets P’@cfali"t?aleﬁ &n afop|seriace ofthp bwer o polyen he

i nt er conmaetisl. ks bdng dAVdieRAGUEE inVe@co%Hé@@fiaﬂ:F uﬁlu%%l e g?%}%f{llfo @nfik§

fla‘gjare then with conductive epoxy or die attach
and conductive trace line, enabling fan-in/fan-out conf' gurations. ]n Figure 2A, the
interconnects are fabricated using a metallic foil. In some embodiments, the metallic foil is Cu
foil. Depending on the L/S requirement, the thickness of the Cu foil can range from 5-50pm. As
shown in Figure 2A, the Cu foil is laminated on a top surface of the layer of polymer material,
and a layer of dry film resist is applied on top of the Cu foil. Patterns are created on the layer of

20 dry film resist to form the interconnects.

Other interconnection fabrication methods are contemplated. Figure 3 illustrates two
alternative interconnection fabrication methods 115", 115" in accordance with the present
invention. In the first alternate interconnection fabrication method 115", trenches are formed in
the layer of polymer material. In some embodiments, the trenches are formed using a suitable

25 laser trench technology. The trenches are then filled with conductive material to form the

interconnects. The material can be Cu, Ag, NiPdAu or other suitable material.
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For another exanple, in Figure 4A the assenbly of the package step
1201 includes 15 coupling a die to at least a portion of the

i nterconnects via conductive pillars, and encapsul ating the die, the
i nterconnects, and the conductive pillars. Alternatively, the die can
be coupled to the at |least a portion of the interconnects via any
conventional C4 process, taking into consideration bondi ng pad

di mensi on control. In sone enbodi nents, the assenbly of
t he package al so includes a post nold curing step, 20l aser marking
step, and/or strip testing step. Use of a non-flexible

substrate (e.g., solder mask) in the present invention offers several
advant ages during assenbly, which includes, but are not limted to,
preserving the integrity of the wire bonds, preserving the integrity

of the (11 ol kSkEBROMERHOMERIERLALLY RLASH 10 MMdBLLl L

m ni m zi ng handl |ng@p ens assocl a
subst r at &migatedo gholByer @ﬁp@maexpmmms $attemsamathed arddile mwﬁq@ﬁﬁdctlﬁg

;g’s{fggugrg;p o T oFR B eknﬁécon% gg&gq MY oR e, RS ogpgp
125, theO@aﬁmHéﬂesmmm@ i s decoupl ed fron1the package. Ln sone

From the | ayeiartBhi i bafiet ERRLAAYG!Thels L A Buckese iemiic e vl
stripis IManmqileandtépebmt l;MﬁltMmeoud;@thl&anﬁgwitlﬂﬁEHéQ@:%exdﬁrl&P NeHeQuntile
carrier strlp fro .t he | ayer of P ymer, material. 5At a step 130, a

ol ural it dF 8—6%%% LA Ry (Tt Wi ’i’ﬂlefﬂé‘e’l e B W‘;S?)'P%}ﬁé‘fpeﬁﬁ{d&ll) allips
The pl ur akiapplicable.openi ngs can be forned via laser drilling. The
plurality ofhﬁgenllg ﬁpOS%ﬁ the interconnects at predeterm ned

| ocati ons. sthe prrgagsrgsmplingludepequpbingrsdic wat insi asane

tinmg as b@HeH o de teR@nnddls, RirdloRBing B dietH tHeahtk Qo FRLE G c?’!zncl#ﬁ ﬁﬁgthgﬂe' n
plyi

t he pIur Ilté_of ogenln gs. I n sone lOenbodi nents, ap
sui t abl eUfFeREFPRECt: god W&é‘%mh@ldﬁgﬂéedfll%j@\ﬂ be epupladrieythe at least @Imm@‘acbﬂthe

mount i ng mltd'ﬂcdnh&:télls%%bh%b’ncﬂ&n’% 5‘)!}”:9% sOBESShk Y ot £ %.réant?-lg‘[ Gpnect

| ayer. Alternatlvel ap g% he suitable material® Intludes
perfornlﬁﬁ]F%Pﬁﬁﬁ&yébﬁé@@ﬁww Pillars, electroless plating,

i ncor por at i Ngrdy BRGAES L4, fh Fighire ARPIY LA S LERE BQ:HA ets%pqﬁ(? Shal i ves.
15 coupling a die to at least a portion of the interconnects via conductive pillars, and encapsulating
the die, the interconnects, and the conductive pillars. Alternatively, the die can be coupled to the
at Jeast a portion of the interconnects via any conventional C4 process, taking into consideration
bonding pad dimension control,
In some embodiments, the assembly of the package also includes a post mold curing step,
20 laser marking step, and/or strip testing step.

Use of a non-flexible substrate (e.g., solder mask) in the present invention offers several
advantages during assembly, which includes, but are not limited to, preserving the integrity of
the wire bonds, preserving the integrity of the flip chip interconnection especially prior to
underfill, minimizing handling problems associated with the flexing of the substrate as it moves

25 from one process to another, and supporting SiP modules, which require additional weight from

multiple chips and passive components.
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At a step 140, the package is singulated from other packages to form
an individual 15finished device. Singulation can be done using
hi gh- speed saw, |aser, high-pressure water jet or sone other suitable

nmeans. At an optional step 145, pressure/stress relief channel
is formed in the |layer of polynmer material. In sone enbodi nents,
| aser drilling is used to formopening(s) in the |ayer of polyner

mat eri al. The opening(s) act as the pressure/stress relief channel (s)
for renoval of noisture 20and/or inproving the reliability
performance of the package. In sonme enbodi nents, the pressure/stress
relief channel is fornmed in the step 130. For exanple, in Figure 2C,
the laser drilling is done below a die attach area. For anot her
exanple, in Figure 4B, the laser drilling 145" is done bel ow an

undert 11 mat areape PORe BRI h BB LA oot 3P0 Bt Somhe
needed pe#cksgrednree érbbhqginmnispd 26yyaink agmdeseBpivERABIHgShe Agtee irip A®m t}r(e
of tho. prasaR e kRl 10 BB o By armigrecitr pr b e
pl ural i t yeasbplingtiecoden dending tbkigat @th Bdn Ge By &356f}z§ﬁﬁmggriat]'he | ayer

of pgl ymer maMariaI ~nd. Sem cqonductor die coupled with at least a
portlon of the pror !’;ﬂoffyuﬁmyi PRYEUH HeEtrsd imthe laenmd palymer ewerisdufie
encapsul alirality ffvpesiag o Besehar vidliager @RMink. Men I MEIRY bt YpeRhes exposes the
interconnects. In so enboﬂ})rr&nts, t he Sem conduct or die s coupl ed
with the' %t%’ﬁ’%%?fé’&fggtev?‘ae $aHoBo Mt somegmbogdimentsthel steryl 0 aproformded at the
encapsul edngstirhhigs lndef Ratkanpds. | n sone enbodi ments, the sem conductor
5package is c%ugl ed with the interconnects via conductive pillars,
and the nol di tb? ¥Fhiiouttifdneaisssinmeled heheqiwrality of arenipid. lassne | N sone

enbmii rTE&hBodiﬁnBiﬂS,laﬁp‘lﬁﬁgﬁfesﬂ%%r}ﬁ{ter@h@ﬁh%luﬂbg?x{l&g%%nt%%lr gc{]g lr. EIY of
openings. The plurality of openings can be ed W solder."In
sone enmbBYPHERR thephality gleaperipgsstiestietp theantecommkctflayet. hterdaticdly dslyiag
pr essur efhskhigdk habifihcth : [ hannel can bel qw.a die
attach area 1or .ar} undefrcf iﬁ@?’é’%ﬁ@?’ﬁéﬁgéﬁdﬁﬂ'ﬁﬁgﬁﬁr glﬁcgrc?i}é AMEn 10be
a LGA- st PrePpREraganergoigmnes ipplengratkmbidily meseavatitesp chi p package.

An exenpl ary ] LS, dllustrated in. Figure, 20. In
g e 20.. 1 e SUGPREHEL BRIt B tom UiiroR i1 frer it
subst r at Bnishad devire rYrgwlation cardyeatonpodng lighreeedaawt 1ager Might essi@ Wi¥efet or

mat eri al o?ﬁkbcﬁ Lakiem) . coupled to the interconnect |ayer via wire
bonds, aS nol {]rllg lcgr(%(])%hg encapsul ating the die, and a plurality of

through hol esAtan aphenapgkyy et preGnrtsatdsadlieSeHasiel Bifermedehelaferldf Bolymer
pluralit %a@;iaﬂ I?lg 90%%%%%51%%1183‘195%? gr?]]iggt] 1%, u!se ttg o%%ggn%g(é)?g 3’12 ]a?gr of polymer
material. The opening(s) act as the pressure;’stréss relief channel(s) for removal of moisture
20 and/or improving the reliability performance of the package. In some embodiments, the
pressure/stress relief channel is formed in the step 130. For example, in Figure 2C, the laser
drilling is done below a die attach area. For another example, in Figure 4B, the laser drilling
145" is done below an underfill area. It should be understood that although Figure 4B shows
underfill materjal, underfill material is optional and/or is not needed per specific flip chip
25 package requirements. After the optional step 145, the method 100 ends.
A semiconductor package of the present invention includes a layer of polymer material, a

plurality of interconnects fabricated on a top surface of the layer of polymer materjal, a
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predeterm ned | ocations. In sone enbodi nents, the interconnect |ayer
is an area array of 1/O contacts fabricated on a top surface of the

| ayer of polynmer material. In sonme enbodi nents, the sem conduct or
package includes a relief channel in the polymer material substrate,
bel ow a die attach area. 20Another exenplary sem conductor package is
illustrated in Figure 4B. In Figure 4B, the sem conductor package

i ncludes a polynmer material substrate, an interconnect | ayer
positioned on top of the polyner material substrate, a die coupled to
the interconnect |ayer via conductive pillars, a nolding conpound
encapsul ating the die, and a plurality of through holes in the

pol ymer material substrate, wherein the plurality of through hol es
exposes the interconnect |ayer 25at predetermined |ocations. In sone

Fabr cat o sl B 5 6RA0R b bR Eborl G MR g HE MérmRraseiocand v Gosre
enmbodi nefftpoundencapssiatingiba sndtamduqpachagd the bl e 61 idtefBhielfs, Fh@RRe! 10

t he poly I r.at nderfill area, Advantages
SThe. pr ooyt Wlse BB B s Buifb 8 B Fistomes sitmtebands, engiie

met hod wheldisigyompoardeacapsulays the wird RraeMhashs ehSodfAdd Ha@fsé‘-.f! orfd8etor
the area arra E)

di seuss enbodi nent s,

f abr%| cat %&g‘%?\{se‘%"hP s ‘c"’&ﬁ?ﬁd‘?"‘r’\?@mﬂ}? Via SapdugivgipHlgrspndzhe mpding a@npmma
subst r at excgsdlase lldesndmsie Fiaek 18k t e
substrat ﬁcluf]-es 3 j: elr{bré)gl m&*r{itiJl S nd t he&fgﬁé}t@ ﬁ%ﬁtsoﬁ E&&?‘x’g&kﬂ& nﬁ tenah
allow a frner 1/ SEAPMEMNEy ﬁHI“b"rl’Wfd’@elW |C¢mim filfed vtk so_idcrpar mhet 0
10curr erﬁmHoﬂnmamai the DS st pIREKAARSrial ﬂ?\@]elt 19&19 egggg:yﬁ]}él%%ss r 1elf g]?ee\%‘% ‘?Iges

finer eV| sly possible. Back-et c

conpar ed e{i g,a Bﬂﬁ’ﬁ ﬁ%@ma dip Alpeheastecor papdstfdbaress bk sasicardlotor phelaigeisn
badR- et chia1gG A9B% PAbkagk & ! f cy. Benefits

i ncl ude, but arg n]{)At agl mq%!? g%d@pgé}ﬁ ee¥lezﬁlgc:1]lﬁ§g&g%/eral | cost
reduction is %F’B‘%’a’ Sélﬂ}icpﬁifbmt?l‘_mcbaglew iHostrated 31 ipura@Q. yFigure 2C, the

semiconductor package includes a polymer material substrate, an interconnect layer positioned
on top of the polymer material substrate, a die coupled to the interconnect layer via wire bonds, a
molding compound encapsulating the die, and a plurality of through holes in the polymer

15 material substrate, wherein the plurality of through holes exposes the interconnect layer at
predetermined locations. In some embodiments, the interconnect layer is an area array of I/O
contacts fabricated on a top surface of the layer of polymer material. In some embodiments, the
semiconductor package includes a relief channel in the polymer material substrate, below a die
attach area.

20 Another exemplary semiconductor package is illustrated in Figure 4B. In Figure 4B, the
semiconductor package includes a polymer material substrate, an interconnect layer positioned
on top of the polymer material substrate, a die coupled to the interconnect Jayer via conductive
pillars, a molding compound encapsulating the die, and a plurality of through holes in the
polymer material substrate, wherein the plurality of through holes exposes the interconnect layer

25 at predetermined locations. In some embodiments, the interconnect layer is an area array of I/0O

comtacts fabricated on a top surface of the layer of polymer material. In some embodiments, the
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15utilizing a carrier of Cu base or any equivalent material. A Cu
carrier provides good stiffness on the package being processed. Good
process control during an etch-back process which does not require

hi gh | evel of accuracy and hence addresses the current issue being
faced right now by other |eadl ess packages through etch back process.
20Sel f-al i gnment features during surface nmount technol ogy by having
sol der balls as nethod of interconnect. Formfactor is maintained
during 2L to 1L conversion. Formfactor is inproved, as conpared with
current | eadl ess technology (e.g., QFN, DR-QFN, MR- QFN), because
current | eadl ess technol ogy on 25single or dual rows nmay need to

i ncrease package size to cater for higher 1/0. In the present

i nvention, the package size is naintained owing to finer L/S.

Overal | f ] nstration, as ke rocess al nost

conpar abf'kge‘m%mtqﬁ:rE 6e+ ?"g{#%&agﬁgig%ﬁg‘ég%e} m the pdy’ﬁ%é‘%ﬁ‘akﬁuhﬁ%ﬁr Belekp | in
the art widetfilkagl i ze ot her uses and advantages al so exist. Wile the
i nvention has been described with reference to nunerous specific
details, one of ordinary 5skill in the art will recognize that the

i nvent i ofdwamgdye enbodi ed in other specific fornms w thout departing
fromthe spiﬁit of Ehe i nvention. Thus, one of ordinary skill in the

art rglwi 11 under SPERAM {VSHUOP it neiieasisspiiup e panufastupies mpthod wherthy anhea
f or egoi ngraylof UStctaadtyie fabgitadd. shs diehssEPLHAGL il s?n‘t‘k:%rnlggdif:ii)‘glfltg,Ql?edarc;bayarrta]t'1 &¢

appendedl/(g lisaflal%schted %ﬂih@onducﬁve foil patterning on a top side on a substrate and solder mask
back-etching on a terminal side of the substrate. These embodiments and the method of
producing the same allow a finer L/S capability and provide maximum 1O as compared {0
10 current laminate based packages. The thin conductive foil enables finer L/S than previously
possible. Back-etching is more forgiving as compared 10 soine current available packages, such
as HLA, because back-etching does not require high level of accuracy. Benefits include, but are
not limited to, the following;
. Overall cost reduction is improved during 2L to 1L conversion and by
utilizing a carrier of Cu base or any equivalent material. A Cu carrier
provides good stiffness on the package being processed.
. Good process control during an etch-back process which does not require
high level of accuracy and hence addresses the current issue being faced
right now by other leadless packages through etch back process.
20 . Self-alignment features during surface mount technology by having solder
balls as method of interconnect.
. Form factor is maintained during 2L to 1L conversion.
. Form factor is improved, as compared with current leadless technology
(e.g., QFN, DR-QFN, MR-QFN), because current leadless technology on
25 single or dual rows may need to increase package size to cater for higher

1/0. In the present invention, the package size is maintained owing to
finer L/S.
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What is clainmed is: A sem conductor package conprising: a. a |ayer of
pol ymer material coupled with a first side of a carrier strip,
wherein the carrier strip is configured to be renoved after

encapsul ation; b. a plurality of interconnects fabricated on a top
surface of the layer of polynmer material; c. a sem conductor die
coupled with at least a portion of the plurality of interconnects;
and d. a nol di ng conpound encapsul ati ng the sem conductor die and the
plurality of interconnects. The sem conductor package of Caiml,
wherein the sem conductor die is coupled via wire bonds, and wherein
t he nol di ng conmpound encapsul ates the wire bonds. 3. The

sem conduct or package of Claim1l, wherein the sem conductor die is
coupl ed via conductive pillars, and wherein the nolding conpound
encapsul ates the G conduc package of
Claim1, wherein tccﬁ}g%a%&rﬁ% 5 u?&%eemons elr%lné yr?é?cﬁﬁélgn?f plurality
of openings. 5. TH@mBEﬂﬂQWﬁUanﬂmgFB@@Magemof Cl aim 4, mhereln one or

nore of the p ol der
sem conduct or b%%%{ O!la&%mg{“ﬂg%qgé E{}gﬁl“\l\ﬁ L7 ee?lllﬁertLﬁ%s alngf?‘i Iamag,es glsP §’f’h‘ér & it
mat eri al ﬂien@\{eutﬂ@shaaqu dswubel/ githrefsgenesab neherotiospsetic defaille of ordina

Z e(TIS(é 02? %ﬂﬁfl ﬁ‘f thP % mgr%co gmzCltha @e ln\lel%g ';:z(aanl brza etm odleg lnl oet'l];el gprza%rf]'lrc] ?clyrmls %w:é(?ult ow

departing from the spirit of the invention. Thus, one of ordinary skill in the art will understand

that the invention is not to be limited by the foregoing jllustrative details, but rather is to be
defined by the appended claims.
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area. 8. The sem conductor package of Claim6, wherein the relief
channel is below an underfill area. 9. The sem conductor package of
Claiml, wherein the sem conductor package is one of a LGA-style
package, a QFN-style package, and a flip chip package. 10.A

sem conduct or package conprising: a. a polyner material substrate
coupled with a first side of a carrier strip, wherein the carrier
snip is configured to be renoved after encapsul ation; b. an

i nt erconnect | ayer positioned on top of the polynmer materi al
substrate; c. a die coupled to the interconnect |ayer via wre bonds;
d. a nol di ng conmpound encapsulating the die; and e. a plurality of

t hrough holes in the polyner nmaterial substrate, wherein the
plurality of through hol es exposes the interconnect |ayer at

pr edet er gt Agdgl ocations. 11. The sem conduct or package of C ai m 10,
further conprising a relief channel in the polynmer material
substrate, the relief channel below a die attach area. 12. A

sem condyglpk cRALHKAage conmmising: a.a polyner material substrate; b.
an interconnect layer positioned on top of the polymer materi al
substrat e;

I. A semiconductor package comprising:
a. a layer of polymer material coupled with a first side of a carrier strip, wherein the

carrier strip is configured to be removed after encapsulation;

b. a plurality of interconnects fabricated on a top surface of the layer of polymer
material;
c. a semiconductor die coupled with at least a portion of the plurality of

interconnects; and

d. a molding compound encapsulating the semiconductor die and the plurality of

interconnects,

2. The semiconductor package of Claim 1, wherein the semiconductor die is coupled via
wire bonds, and wherein the molding compound encapsulates the wire bonds.

3. The semiconductor package of Claim 1, wherein the semiconductor die js coupled via
conductive pillars, and wherein the molding compound encapsulates the conductjve
pillars.

4. The semiconductor package of Claim 1, wherein the layer of polymer material includes a
plurality of openings,

5. The semiconductor package of Claim 4, wherein one or more of the plurality of openings

is filled with solder.
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c. a die coupled to the interconnect |ayer via conductive pillars; d.
a nol di ng conpound encapsul ating the die; and e. a plurality of

t hrough holes in the polyner nmaterial substrate, wherein the
plurality of through hol es exposes the interconnect |ayer at
predeterm ned | ocations. 13. The sem conductor package of Caim 12,
further conprising a relief channel in the polynmer material
substrate, the relief channel below an underfill area. 14. A nethod of
fabricating a sem conductor package conprising: a. providing a
carrier strip coupled with a first side of a carrier strip, wherein
the carrier strip is configured to be renoved after encapsul ation; b.
applying a |l ayer of polyner material on a surface of the carrier
strip; c. fabricating interconnects on a top surface of the |ayer of
pol ymer frat er Thasemigondusioe paskigeef Slapad kelgesin e lajecapplymagmétbieal GRiuber
strip fromt eﬂ@ﬁ%@&@rdxfdmgkﬁ1ng a plurality of openings in the

| ayer of pol F pplying suitable material in the
plurality of openlngs and h S|ngulat|ng t he package from ot her

packagesg erein the carrier strip is of
copper base {% iﬁesmgrﬁ‘oaac ?8‘*6@}%1 yvhegin thg rehief ghangeh jsibelop ﬂsffﬁ’@ti?}ch s
of glass. 17.afkre net hod of C aim 14, wherein the polynmer material is
| i quid.

8. The semiconductor package of Claim 6, wherein the relief channel is below an underfiil
area.
9. The semiconductor package of Claim 1, wherein the semiconductor package is one of a

LGA-style package, a QFN-style package, and a flip chip package.

10. A semiconductor package comprising;

a. a polymer material substrate coupled with a first side of a carrier strip, wherein

the carrier strip is configured to be removed after encapsulation;

b. an interconnect layer positioned on top of the polymer material substrate;
c. a die coupled to the interconnect layer via wire bonds;

d. a molding compound encapsulating the die; and

e. a plurality of through holes in the polymer material substrate, wherein the

plurality of through holes exposes the interconnect layer at predetermined

locations.

11. The semiconductor package of Claim 10, further comprising a relief channel in the

polymer material substrate, the relief channel below a die attach area,

12. A semiconductor package comprising;

a, a polymer material substrate;
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18. The nethod of Cl aim 14, wherein the polynmer material is
non-liquid. 19. The nmethod of C aim 14, wherein the polyner materi al
is solder resist. 20.The nethod of Caim 14, wherein the |ayer of
polymer material is applied using an UV adhesive. 21. The method of
Claim 14, wherein fabricating interconnects include: a. lamnating a
nmetal foil; and b. applying a layer of dry filmresist; and c.
formng patterns on the layer of dry filmresist to formthe

i nterconnects. 22. The nethod of Caim?2l, wherein the nmetal foil is
Cu foil and has a thickness of 5-50um 23.The nethod of C aim 14,
wherein fabricating interconnects include: a. formng trenches in the
| ayer of polynmer material; and b. filling the trenches with a
material to formthe interconnects. 24. The met hod of O aim 23,
wherein the material is one of Cu, Ag, and N PdAu. 25. The method of
Cl ai m 14, whePei n PABRTEBREF ARyt prsisionssimden of theyllymgke magrial sabsua@t | ng a
pgﬂ gp’ﬁzk gﬂd&'op Af did SRple@¥Fihe Qlftercfbghéépﬁ;er%tc%ﬁéu%lii}epqnarse;xpos' ng

P a molding compound encapsulating the die; and

e. a plurality of through holes in the polymer material substrate, wherein the

plurality of through holes exposes the intercornect layer at predetermined

locations.

13, The semiconductor package of Claim 12, further comprising a relief channel in the

polymer material substrate, the relief channel below an underfill area,

14. A method of fabricating a semiconductor package comprising:
a. providing a carrier strip coupled with a first side of a carrier strip, wherein the

carrier strip is configured to be removed after encapsulation;

b. applying a layer of polymer material on a surface of the carrier strip;

C. fabricating interconnects on a top surface of the layer of polymer material;
d. assembling a package;

e. decoupling the carrier strip from the package;

f. forming a plurality of openings in the layer of polymer material;

a. applying suitable material in the plurality of openings; and

h. singulating the package from other packages.

15.  The method of Claim 14, wherein the carrier strip is of copper base.

16.  The method of Claim 14, wherein the carrier strip is of glass.

17. The method of Claim 14, wherein the polymer material is liquid.
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c. plating up the interconnects. 26. The nethod of Cl aim 14, wherein
the interconnects are plated with one of Cu, Ag, and N PdAu. 27.The
nmet hod of C aim 14, wherein assenbling a package includes: a.
coupling a die to at |least a portion of the interconnects; b.

wi rebonding the die to the interconnects; and c. encapsul ating the
die, the interconnects and w rebonds. 28. The nethod of C aim 27,
wherein the die is coupled to the at |least a portion of the

i nt erconnects using one of non-conductive epoxy, a solder nask at a
die flag area, and a die attach pad. 29. The nmethod of C aim 14,
wherei n assenbling a package includes: a. coupling a die to at | east
a portion of the interconnects via conductive pillars; and b.
encapsul ating the die, the conductive pillars and the interconnects.

30. The hod-of al 4 erei.n decoupling the carrier strip

i ncl udegefg'r y/%@ m%‘%‘iﬁr{é"ﬁ“@ﬂg}&?ﬁ?ﬁﬂéﬁP@iymebmﬂqe@zrhlam-liqagder of pol yner
material. 31. The nethod of C aim 14, wherein decoupling the carrier
strip in?bude?hdeb QPi

fr}g_the .
¢ method of Claim 14, wherein the polymer material is solder resist.

20.  The method of Claim 14, wherein the layer of polymer material is applied using an UV

adhesive.

21. The method of Claim 14, wherein fabricating interconnects include:
a. laminating a meta} foil; and
b. applying a layer of dry film resist; and

c. forming patterns on the layer of dry film resist to form the interconnects.

22.  The method of Claim 21, wherein the metal foil is Cu foil and has a thickness of 5-50pum.

23. The method of Claim 14, wherein fabricating interconnects include:
a. forming trenches in the layer of polymer material; and
b. filling the trenches with a material to form the interconnects.

24. The method of Claim 23, wherein the material is one of Cu, Ag, and NiPdAu.

25. The method of Claint 14, wherein fabricating interconnects include:

a. laminating a photomask on top of the layer of polymer material;
b. exposing patterns; and
c. plating up the interconnects.

26. The method of Claim 14, wherein the interconnects are plated with one of Cu, Ag, and
NiPdAu.
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carrier strip fromthe |ayer of polyner material. 32. The method of
Claim 14, wherein creating a plurality of openings includes exposing
the interconnects at predetennined | ocations. 33. The nethod of C aim
14, wherein applying suitable material includes using one of solder
printing and solder ball nmounting in the plurality of openings. 34.
The nethod of C aim 14, wherein applying suitable material includes
performng one of the formng conductive pillars, electrol ess
plating, incorporating imersion tin, and applying solderability
preservatives. 35. The nethod of Caim 14, further conprising formng
a pressure/stress relief channel in the layer of polynmer material.
36. The nethod of Claim 14, further conprising formng at |east one
openings in the layer of polynmer material. 37. A nethod of
fabricating a sem conductor package conprising: a. obtaining a

carrier QUri pThOmeBePoHEING B WAYEH esi on a surface of
the carrier strip; c. fabricating §%£g§@§H§%$%§§g§ﬁ%fb contacts on a

top surface of- t heFRljigra dif togblearer porgian sftthe nteeromientsf abr i cat i ng

i ncl udes: T 18m nabidigndnd e BRI mehidedQBag i ace of the layer of
sol der resist; and ) ’
C. encapsulating the die, the interconnects and wirebonds.

28.  The method of Claim 27, wherein the die is coupled to the at least a portion of the

mterconnects using one of non-conductive epoxy, a solder mask at a die flag area, and a
die attach pad.

29.  The method of Claim 14, wherein assembling a package includes:
a. coupling a die to at least a portion of the interconnects via conductive pillars; and

b. encapsulating the die, the conductive pillars and the interconnects.

30.  The method of Claim 14, wherein decoupling the carrier strip includes dry/wet etching

the carrier strip from the layer of polymer material,

31. The method of Claim 14, wherein decoupling the carrier strip includes debonding the

carrier stiip from the layer of polymer material.

32.  The method of Claim 14, wherein creating a plurality of openings includes exposing the

interconnects at predetermined locations,

33, The method of Claim 14, wherein applying suitable material includes using one of solder

printing and solder ball mounting in the plurality of openings.
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i nterconnect patterning using dry filmresist and etching process; d.
assenbling a package; and e. renoving the carrier strip fromthe
| ayer of sol der resist.

35.

36.

The method of Claim 14, wherein applying suitable material includes performing one of
the forming conductive pillars, electroless blating, incorporating immersjon tin, and

applying solderability preservatives.

The method of Claim 14, further comprising forming a pressure/stress relief channel in

the layer of polymer material.

The method of Claim 14, further comprising forming at least one openings in the layer of

polymer material.

A method of fabricating a semiconductor package comprising:

a. obtaining a carrier strip;

b. applying a layer of solder resist on a surface of the carrier strip;

c. fabricating an arca array of VO contacts on a top surface of the layer of solder
resist, wherein fabricating includes:
i. laminating a Cu foil on a top surface of the layer of solder resist; and
ii. interconnect patterning using dry film resist and etching process;

d. assembling a package; and

e. removing the carrier strip from the layer of solder resist.
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