SEMICONDUCTOR DEVICE AND METHOD OF FORMING THE DEVICE
USING SACRIFICIAL CARRIER Field of the Invention The present invention
relates in general to semiconductor devices and, more patrticularly, to a
semiconductor device and method of forming the device using a sacrificial
carrier. Background of the Invention Semiconductor devices are found in
many products in the fields of entertainment, communications, networks,

computers,Sgﬂaﬂ%ggﬁgﬂﬁnaﬁy&g%mcm?& GEViEQRM A GIs0 found
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devices involves formation of a wafer having a p uraﬂlty of die. Each
semiconductor die contains hundreds or thousands of transistors and other

activerand passivedevices-performing & yvariety gtelectrical functions. For a
given wafer, each die from the wafer typically performs the same electrical
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Back-end manuﬁ‘acturing refers to cutting or singulating the finished wafer
into the individual die and then packaging the die for 1 structural support and
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produce a

Semiconductor devices are found in many products in the
fields of entertainment, communications, networks, computers,
and household markets. Semiconductor devices are also found
in military, aviation, automotive, industrial controllers,
and office equipment. The semiconductor devices perform a
variety of electrical functions necessary for each of these
applications.

The manufacture of semiconductor devices involves
formation of a wafer having a plurality of die. Each
semiconductor die contains hundreds or thousands of
transistors and other active and passive devices performing a
variety of electrical functions. For a given wafer, each die
from the wafer typically performs the same electrical
function. Front-end manufacturing generally refers to
formation of the semiconductor devices on the wafer. The
finished wafer has an active side containing the transistors
and other active and passive components. Back-end
manufacturing refers to cutting or singulating the finished

wafer into the individual die and then packaging the die for



package suitable for faster, reliable, smaller, and higher- density integrated
circuits (IC) at lower cost. Flip chip packages or wafer level chip scale
packages (WLCSP) are ideally suited for ICs demanding high speed, high
density, and greater pin count. Flip chip style packaging involves mounting
the active side of the die facedown toward a chip carrier substrate or printed
circuit board (PCB). The electrical and mechanical interconnect between the
S&ERE Heice3 B e die"Sn ¢ RBRdGCHsiT fracks 6A tRE tafrier substrate is
achieveg thyeugh @rselédgn bumpustructuse: reomphising adarge pumbesfce a

plonductive sglder bumps or balls. The.salder bumps are formed by g rflow
proce%s appliedto solder material’deposited orf contact pads which “are
ddisposed ontthersemiconductor sabstrate. Ihelsolder bunips afd threrchip

pSiderpdta the, carrier substyate, Thedlip  chip semigondycior pagkage,

_provides a short electrical conduction path from the active devices on the die
ikl Cafiertibshate it 6rdi 8 1éduce Sivial pRojabatichdNofersity,
aeapagitance apd achievecQuerall hetter circyit yperformance: g manys 1ves
applications, it is desirable to stack WLCSPs. Appropriate electrical ,
ARG ARe ST RS b Brovibes 167 CoRfplate device IRt Fhe <hiP

cMenneotdypi@ily mwobAeSrfOHnaﬁ@mowﬁtadis.tvMomH@ers (RDJ]@) and
<Qther gonductiyg lipes,and tracks, J&%@@S&%é‘”ﬁé%&d”@%‘%‘j Aitchand

line spacing due to etching processing. The formation of the interconnect
dsfractare PEqUIREs & higlt degres &f aligrment actaraey ik zttaehing te die to

sthes wafeecargies for; suRsequent eggapsulatior ang fupgther RRI: dre
comprising a large number of conductive solder bumps or
balls. The solder bumps are formed by a reflow process
applied to solder material deposited on contact pads which
are disposed on the semiconductor substrate. The solder
bumps are then soldered to the carrier substrate. The flip
chip semiconductor package provides a short electrical
conduction path from the active devices on the die to the
carrier substrate in order to reduce signal propagation,
lower capacitance, and achieve overall better circuit
performance.

In many applications, it is desirable to stack WLCSPs.
Appropriate electrical interconnect must be provided for
complete device integration. The interconnect typically
involves formation of redistribution layers (RDL) and other
conductive lines and tracks. These metal lines have limited
pitch and line spacing due to etching processing. The
formation of the interconnect structure requires a high
degree of alignment accuracy in attaching the die to the

wafer carrier for subsequent encapsulation and further RDL
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buildup processes. A need exists to form the interconnect structures for
WLCSPs while accounting for the interconnect alignment requirements.
Summary of the Invention In one embodiment, the present invention is a
method of making a semiconductor device comprising the steps of providing
a sacrificial carrier, forming a plurality of contact pads on the sacrificial
carrier, mounting a first semiconductor die to electrically connect to the
PEartae gadsCengapsulating the first semiconductor die with molding
compaundcenaving the sacficiak-carrien ferpmngna dirsts eenductiveslayer

tdasiny Cuho Fe'.”%gﬁg.‘&’r?t”p}?%” fec!?fCt%%gl . ESQtear"é %@Peté‘f %%”f%%%%%‘%s’
orming a firstinsualating “layer over the first conductive layer, removing a

rpartioneofethissfirst insulating layer to expose the first conductive layer,
depositing solder material in electrical contact with the first conductive layer,

and reflowing the solder material to form a solder bump. In another
embodiment, the presefitfRRHoR fs EhRetEeRF #Riking a semiconductor
device comprising the steps of providing a sacrificial carrier, forming a

pIuraIin/1 of conéa%t ads on the sacrificial carrier, mounting a first

semicondGRtordie 16 elsetrically Sorlreet 18 the' Eitact PadsS eRclpSiating
mifeifirgt _semmmwmrodiemim.emoi@ingompmmmd, fQTming a@ﬁrsbf
pfandugtiye layerayerdhe molding. compoynd n glectrica) Gontadt withthe

contact pads, forming a first insulating layer over the first conductive layer,
cand areEARG aoportioh of3RE fiFstinsdlafifg TayeT toreXposery a first

semiconductor die to electrically connect to the contact
pads, encapsulating the first semiconductor die with molding
compound, removing the sacrificial carrier, forming a first
conductive layer over the molding compound in electrical
contact with the contact pads, forming a first insulating
layer over the first conductive layer, removing a portion of
the first insulating layer to expose the first conductive
layer, depositing solder material in electrical contact with
the first conductive layer, and reflowing the solder material
to form a solder bump.

In another embodiment, the present invention is a method
of making a semiconductor device comprising the steps of
providing a sacrificial carrier, forming a plurality of
contact pads on the sacrificial carrier, mounting a first
semiconductor die to electrically connect to the contact
pads, encapsulating the first semiconductor die with molding
compound, forming a first conductive layer over the molding
compound in electrical contact with the contact pads, forming
a first insulating layer over the first conductive layer, and

removing a portion of the first insulating layer to expose
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the first conductive layer. In another embodiment, the present invention is a
method of making a semiconductor package comprising the steps of
providing a sacrificial carrier, forming a plurality of contact pads on the
sacrificial carrier, mounting a first semiconductor die to electrically connect to
the contact pads, encapsulating the first semiconductor die with molding

compound, and forming an interconnect structure over the molding
CE6mpotid i elettficalcontaétsith the contact pads. Brief Description of the

Drawings Gt Ads acflip&himsamicandugierdeviee witheselden blimpS method

o@ron\l/éL ir.llgl electri(e:al.ingenra%nn%ct beatw}geneancg%ti\ée. area og}tlfée g]{:eagd a chip
carrier substrate; FIGS. B2t Mutrate 10 mation of & Semicondictor pacfkage

rusingdl sacrificialcarfie HG. Galusteates thesemicenductor patkage with

Solderbumps.and wire.bands, FIGs; 4a-4¢,llusttate ap alietnate formatign of
the semiconductor package with a sacrificial carrier; FIG. 5 illustrates the

ssEmicoHdietot patkageswit Srite bond intereomisdts 16 thé Sefficridtictor

pdigs Flescea-Hhillustraterthe sermisenddetor paskage rwith fropt-sidenand i ng
backside interconpects; FIG. 7 illustrates the semiconductor package with

Bz e tie oA Sadd! FIB" FiliGaTAes the Semitdndcior padkage

mwith i sgldepbompmend wikel bond inteiconmects-to thietdiet FEG cOillustratesids .
the semiconductor package with underfill material disposed under the

semiconductor die; 4
Brief Description of the Drawings

FIG. 1 is a flip chip semiconductor device with solder
bumps providing electrical interconnect between an active
area of the die and a chip carrier substrate;

FIGs. 2a-2f illustrate formation of a semiconductor
package using a sacrificial carrier;

FIG. 3 illustrates the semiconductor package with
solder bumps and wire bonds;

FIGs. 4a-4c illustrate an alternate formation of
the semiconductor package with a sacrificial carrier;

FIG. 5 illustrates the semiconductor package with
wire bond interconnects to the semiconductor die;

FIGs. 6a—-6b illustrate the semiconductor package
with front-side and backside interconnects;

FIG. 7 illustrates the semiconductor package with
pillars under the contact pads;

FIG. 8 illustrates the semiconductor package with
solder bump and wire bond interconnects to the die;

FIG. 9 illustrates the semiconductor package with

underfill material disposed under the semiconductor die;
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FIG. 10 illustrates the semiconductor package with secondary die mounted
to the front-side interconnects; FIG. 11 illustrates the semiconductor package
with the sacrificial carrier left intact for heat dissipation; and FIG. 12
illustrates the semiconductor package with photoresist left intact between the
contact pads. Detailed Description of the Drawings The present invention is
described in one or more embodiments in the following description with

reference to Fthe ‘Figlre'st i Whict fike hlifetakirepreskiitthe RBartege with
ssigilad elements. While the inventien is describer ini termsc of. the-best mode

for achieving§$§.in¥?nti

s opjectives, fwillbe appreciated by those siiled,
in the art that itis intendedto cover alternatives, mo |ffc§t|on —an g
teguivalents as inay bernndlededanithin the spirif @ndrscopeddfs the mventionand

as defined by the appended claims.and their, equivalants as supported by the

following disclosure and drawings. The manufacture of semiconductor
pleviees fvdlves formation bf Asvarer habirgy & pltirafity ofafié.-Each die

contains hundreds or thousands of transistors and other active and passive

devices perforn$gg 0 %{I more electrical gjpcttzllg‘)ns For a Yiven wafer, each

die from the wafer ?ylpléaa y bag'r?orrh?s e same'e ch?rf:grﬁm%ﬁon. Front-end

manufacturing generally refers to formation of the semiconductor devices on
the wafet. Phe finishedwafer has an attiveside dontaiming the travisistors

AR Qiheractive, apd passive.Gampopents, ?ﬁél‘o‘?ﬂ d,manujacturing refers to
cutting or singulating the finished wafer into the individual 5
the Figures, in which like numerals represent the same or

similar elements. While the invention is described in terms
of the best mode for achieving the invention’s objectives, it
will be appreciated by those skilled in the art that it is
intended to cover alternatives, modifications, and
equivalents as may be included within the spirit and scope of
the invention as defined by the appended claims and their
equivalents as supported by the following disclosure and
drawings.

The manufacture of semiconductor devices involves
formation of a wafer having a plurality of die. Each die
contains hundreds or thousands of transistors and other
active and passive devices performing one or more electrical
functions. For a given wafer, each die from the wafer
typically performs the same electrical function. Front-end
manufacturing generally refers to formation of the
semiconductor devices on the wafer. The finished wafer has
an active side containing the transistors and other active
and passive components. Back-end manufacturing refers to

cutting or singulating the finished wafer into the individual



die and then packaging the die for structural support and/or environmental
isolation. A semiconductor wafer generally includes an active surface having
semiconductor devices disposed thereon, and a backside surface formed
with bulk semiconductor material, e.g., silicon. The active side surface
contains a plurality of semiconductor die. The active surface is formed by a
variety of semiconductor processes, including layering, patterning, dopin
dafid Heat treatmBAEC A e fayeting™ pfodess, SERtICortiittor it Tdls At Jox
cgrow ohgepasitad emathessubstrate by techniques involving thermal
oxidag(_)r]g, nitridation, cherrJvig%IG\éapor derpolsition., ev?ggration and .

sputterlnge.rﬁ’]h%?&?tﬁgéf)arphy involves the arlna§/kir%é|1 of aréas %‘? the Stifface

sand @@@h_i hg‘aw%/ us@de'sire_dimat@ntalcte\f@m sspe’dﬁm s&dctu]ne_sr.e'lihe d@p_i:rh ga
pRIAcess dniegis: conceniations, ot dopantmaterial by fherrpal diffusiop.ar ion

implantation. Flip chip semiconductor packages and wafer level packages
SAWLP) até tBRTmonfifsetFkvith integfted ircaits (CB démandlimy Hight 1tY
ospeech high density, and greatge pist- coust. Kliprchip style semicandycter

device 10 involves mounting an active area 12 of die 14 fatiedown toward a
VeRipS Edrrier sﬁ%@%r%?e“él}%gt%dpcﬁ?cﬁt soartl (PEB) 16,5 shdwh ThFIG. 1.
pACtive aleay 12 doptains active landtpassive rdevices, tonduetiviealayeisyand
pdielectric layers acgarding 1o, the slegtrical design of the diey Analag gircuts

may be created by the combination of one or more passive device formed
tifthirdctiverdealy? Bnaimaybeseléatrieally NAterE6rRected XFEREXQTPple,

naf ANQlAg eircUitmayiingludeappe Qrdpere: Indysiore GaRRAGILDr and, resistor
formed within , , .

sputtering. Photolithography involves the masking of areas
of the surface and etching away undesired material to form
specific structures. The doping process injects
concentrations of dopant material by thermal diffusion or ion
implantation.

Flip chip semiconductor packages and wafer level
packages (WLP) are commonly used with integrated circuits
(ICs) demanding high speed, high density, and greater pin
count. Flip chip style semiconductor device 10 involves
mounting an active area 12 of die 14 facedown toward a chip
carrier substrate or printed circuit board (PCB) 16, as shown
in FIG. 1. Active area 12 contains active and passive
devices, conductive layers, and dielectric layers according
to the electrical design of the die. Analog circuits may be
created by the combination of one or more passive device
formed within active area 12 and may be electrically
interconnected. For example, an analog circuit may include
one or more inductor, capacitor and resistor formed within

active area 12. The electrical and mechanical interconnect
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active area 12. The electrical and mechanical interconnect 6 is achieved
through a solder bump structure 20 comprising a large number of individual
conductive solder bumps or balls 22. The solder bumps are formed on bump
pads or interconnect sites 24, which are disposed on active area 12. The
bump pads 24 connect to the active circuits by conduction tracks in active
area 12. The solder bumps 22 are electrically and mechanically connected to

1E0RtakE BEGS of HteH DN StES 2B afér St fate 46X R sbideld 2
1eeflow progess. dheitlipichipsemicenductorn deviee prevides@oshart electrical

2Eondl,ﬁ;[ion p%th frorE the active devices on dieb14 to coopduction tracks on
. e, SO ef umﬁf %re ormed on u%% 8? S Qr 1nterc?nnect
carrier substrate 16 in order to reduce signal propagation, lower capacitance,
sane achievewdverhll aretteticirpuitaperfornsaricey & urthes detail offfoemingna

pServicondugtor package p .aceqr E’@QC%Mﬁhﬁ%@@%‘d&'&%@@é’l%%l%%qks
shown in FIGs. 2a- 2f. In FIG. 2a, a dummy or sacriticial metal carrier 30 is

18hG\wh LNRtAT@R&R30 i AfadePWRAR COPPEPFCAY. aMdmirfuf SHA), Gt otkiepnd

nstifh materal Carden3e can also benflexibletape. A-photosesishlayer 32 ises
2geposited on metal carrier ?éo.l%plurality of %oenin% Is formed by a pho
are

S t
aftErming précesits Hetine S78r SeldRbVE bldting: Eohta’t pads 34T§lr%
fthiem selectively plated ontphotdresiste defined dpeningsareas. €ontactipads

3568008 made with Gy, 1R (S). nickel (N, gald (£ oL silver(Ag). Metal

carrier 30 serves as a support member and plating current path for the
CeREHBpltingToekss B fothT Wetabi Rietal2 E6nthet pRISBACEN e Afstalce

seaier. Rad o adlofophotosesist 32 is rerpaued pymresististdpReloverall
better circuit performance.

Further detail of forming a semiconductor package in
accordance with semiconductor device 10 is shown in FIGs. 2a-
2f. In FIG. 2a, a dummy or sacrificial metal carrier 30 is
shown. Metal carrier 30 is made with copper (Cu), aluminum
(Al), or other stiff material. Carrier 30 can also be
flexible tape. A photoresist layer 32 is deposited on metal
carrier 30. A plurality of openings is formed by a photo
patterning process to define areas for selective plating.
Contact pads 34 are then selectively plated on photoresist
defined opening areas. Contact pads 34 can be made with Cu,
tin (Sn), nickel (Ni), gold (Au), or silver (Ag). Metal
carrier 30 serves as a support member and plating current
path for the electroplating process to form wettable metal
contact pads 34 on the metal carrier. Part or all of
photoresist 32 is removed by a resist stripper.
Alternatively, a layer of photoresist 32 may remain between
contact pads 34.

In FIG. 2b, semiconductor die 36 and 40 are mounted to
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Alternatively, a layer of photoresist 32 may remain between contact pads 34.
In FIG. 2b, semiconductor die 36 and 40 are mounted to 7 contact pads 34
on metal carrier 30 with solder bumps 38 and 42, respectively. Alternatively,
discrete components or other semiconductor packages can be mounted to
contact pads 34. An optional underfill material can be formed below
semiconductor die 36 and 40. A molding compound 44 is formed around
ceamfcondtst dié 38 aft 40'to Ehicapstilate thie e, SittétebnREtEchs’ Anend
scontackpads.ibhka inetakhgarsien is Tempypddiysan etching Preerssto e¢pose

ogomiactpads 34 65, shown n,£IG, 2¢. In FIG- 2d, the semiconductor die arg
inverted such that contact paaasgfl? face upwaro?.%n optional process chrrier

380 isAmountet-tosd backisidé of lh@segﬁd@idm tie @mgadhésibeﬂayer
4810 sHRpatt the package . [he agdhesive [aygr canbe madewith thermally, . 4

or ultraviolet (UV) light releasable temporary adhesive, typically having a
aglas8traRsiti6 A teMperature ETg ofardeast FS0CrATdLRtiFe Hager46 is

i sputtersdand patiernesh ar selectivelydated, ama swtace ofznolded is
compound 44 using an.adhesion I%y such as titanium (Tg Conductjve

er :
TRV 98 iSTade With COS AT RIS allsysthRREST, COnduchve fyer 46 2°
seleetricallyFéonnegts to contact pads 34 according to the electrical function

and intgreopaect requirements of semiconductor die. 36,a00 20, I E1G42€4, 5+
an insulating layer 51 is formed over molding compound 44 and conductive
CRIyer46. PREInSHalifg Sayeir'st Ean Benfidlel With Sifjle of wrulfipletlagérs° O

1@f mounted to a backside of the semiconductor die using
adhesive layer 48 to support the package. The adhesive layer
can be made with thermally or ultraviolet (UV) light
releasable temporary adhesive, typically having a glass
transition temperature (Tg) of at least 150°C. A conductive
layer 46 is sputtered and patterned, or selectively plated,
on a surface of molded compound 44 using an adhesion layer,
such as titanium (Ti). Conductive layer 46 is made with Cu,
Al, Au, or alloys thereof. Conductive layer 46 electrically
connects to contact pads 34 according to the electrical
function and interconnect requirements of semiconductor die
36 and 40.

In FIG. 2e, an insulating layer 51 is formed over
molding compound 44 and conductive layer 46. The insulating
layer 51 can be made with single or multiple layers of
photosensitive polymer material or other dielectric material
having low cure temperature, e.g. less than 200°C. A portion
of insulating layer 51 is removed by an etching process, such
as photo patterning or chemical etching, to form openings and

expose conductive layer 46. A conductive layer 52 is formed
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photosensitive polymer material or other dielectric material having low cure
temperature, e.g. less than 200C. A portion of insulating layer 51 is removed
by an etching process, such as photo patterning or chemical etching, to form
openings and expose conductive layer 46. A conductive layer 52 is formed 8
over insulating layer 51 to electrically contact conductive layer 46. An
insulating layer 54 is formed over conductive layer 52 and insulating layer

OB PITHE fstatiy 1ayRY &4 eanbe mageifitirdihgte PRGN Grive
1phetosessitivenpalysiersnatesial ey ethey dielectric-materiathaving love eures

temperature, e.g. less than 200C. A ion of insulating layer 54 is remaved
L o e R e Seheas Gl Datter G o tHEnR ear e to Fam
cepemingsane expdses condactive tayer 521 €ohdvetive tdyars d6ceah 52 e

pinsylatinglayers; ot apd 94 constiute,a poytion gt.an INtercnnect StUCtUIe, o

which routes electrical signals between semiconductor die 36 and 40, as well
CEERRISTRAI®Y tife Package AddittordldnSulatifigRayérs dhdPlorduictivet ing

1layers ean be usesbindhedpteseorneat stiyiciirec i k|G sz anelegtiically
conductive solder r}rlwate,rial IS dec%o,sited over fconductive layer 52 throu%h an

PaVAoratibs, Slectroitc prating elettroléss pigfifig SBAdrsh; of "ScrgdRCse

cprinting pracessy #he solderdnatsridl can beary smétal oreléctriealy

i%%ﬁ‘ﬁ‘é%ﬁ"ﬁg’“%?@ e.gy Sndead (£h). Ni.ALAG, Y, bisguthipitg (Bi) and

‘alloys thereof. The solder material is reflowed by heating the conductive
1 atEral Hbove it mehiity foirt 6 PoraPSpReEriall Bals Brabumpds6et n some

applicatiopsmselder bumps 56 are reflowed g seeond time;o impreveal to
t%EnggﬂgggFuig%g?gggggfeinsulating layers and conductive
layers can be used in the interconnect structure.

In FIG. 2f, an electrically conductive solder material
is deposited over conductive layer 52 through an evaporation,
electrolytic plating, electroless plating, ball drop, or
screen printing process. The solder material can be any
metal or electrically conductive material, e.g., Sn, lead
(Pb), Ni, Au, Ag, Cu, bismuthinite (Bi) and alloys thereof.
The solder material is reflowed by heating the conductive
material above its melting point to form spherical balls or
bumps 56. In some applications, solder bumps 56 are reflowed
a second time to improve electrical contact to conductive
layer 52. An additional under bump metallization can
optionally be formed under solder bumps 56. The
interconnections can be solder bumps or bond wires.

Process carrier 50 and adhesive layer 48 are removed.
Alternatively, process carrier 50 and adhesive layer 48 can
remain attached to the semiconductor device and operate as a

heat sink for thermal dissipation or electromagnetic
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layer 52. An additional under bump metallization can optionally be formed
under solder bumps 56. The interconnections can be solder bumps or bond
wires. Process carrier 50 and adhesive layer 48 are removed. Alternatively,
process carrier 50 and adhesive layer 48 can remain attached to the
semiconductor device and operate as a heat sink for thermal dissipation or

_electromagnetic 9 interference (EMI) barrier. FIG. 3 illustrates the
Le&middiidtretot deviide frofT EIGS.- 2a-2f with semiconductor device 58

electr;cadjy cenme@ﬁegitt@asel@ietMWWEQOIMMBQQMWQ bondsH0 aness .
2gl__e§£gcall connected égggndugtlve. Ia%/eggz.e§ogg ereﬁr ?2 extend from

with &?mlﬁPn or _devic e ?1ca connFcted to
wireé bonds 60 to other semiconductor devicesS or extéerna ectrica

s_odmirwctimmspSoﬁfer b@np@@@iemd)bon@bV\Ii@%@qwoﬁmeaeieqmba@trically
cInftercopngetfor semigenducton dig-36 apd 49 Apother embodiment of the. .,

initial stages of making the semiconductor device is shown in FIGs. 4a-4c. In
VERS. 214 WAy orSareiicRi Frictarearrier 7078 showh. Metak BT or foil

<710 €anihe circanerrectangular anddnagenyith 1 anAl. ¥y prOGESSEarger
72 is mounted to carrier 70 with adhesive layer 74. A Ehotoresist la ergG IS

PE&¥aSited” on hetal tarrer- 70 SR Pilirality SFopeiings IS 1o by a8 phofo™

4patterning process to define areas for selective plating. Contact pads 78 are

then sglectively plated on. photoresist defined opening areas - Comiagt pads.

78 can be made with Cu, Sn, Ni, Au, or Ag. Metal carrier 70 serves as a
SSHpPGRMEThBEr 4R pratinkPcirertpath for fhie: eléctfoplatidg pfdéesste: @
dferm wettabledpetal contactpagds @Wirrier 70 is shown. Metal

carrier or foil 70 can be circular or rectangular and made
with Cu or Al. A process carrier 72 is mounted to carrier 70
with adhesive layer 74. A photoresist layer 76 is deposited
on metal carrier 70. A plurality of openings is formed by a
photo patterning process to define areas for selective
plating. Contact pads 78 are then selectively plated on
photoresist defined opening areas. Contact pads 78 can be
made with Cu, Sn, Ni, Au, or Ag. Metal carrier 70 serves as
a support member and plating current path for the
electroplating process to form wettable metal contact pads 78
on the metal carrier. Photoresist 76 is removed by a resist
stripper.

In FIG. 4b, semiconductor die 80 and 84 are mounted to
contact pads 78 on metal carrier 70 with solder bumps 82 and
86, respectively. Alternatively, discrete components or
other semiconductor packages can be attached to contact pads
78. An optional underfill material can be formed below
semiconductor die 80 and 84. A molding compound 88 is formed

all around semiconductor die 80 and 84 to encapsulate the
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on the metal carrier. Photoresist 76 is removed by a resist stripper. In FIG.
4b, semiconductor die 80 and 84 are mounted to contact pads 78 on metal
carrier 70 with solder bumps 82 and 86, respectively. Alternatively, discrete
components or other semiconductor packages can be attached to contact
pads 78. An optional underfill material can be formed below semiconductor
die 80 and 84. A molding compound 88 is formed all around semiconductor

ddier80- ARABL R Encapsitatethe 10°die? fiite VNP CtiORS, EitP contatt fads

aReocesscartier 72 and agdbesivestt are-released fiesictolloweddnoremoval of
met?Gcarrler 70 b an etchln%[ cess to exgose contac r#)ads 78 as shown
struc

Cfcr]:IJhe mtercoﬁne(r:]t ure |sptﬁen?ormeccf using t ee % enptsact pads

TdescribgtbimF13s. 20s2f. More specifically, a first conductive layer like 46 is
sputtergd %%@E%Hﬁgcer é@i%%‘é’&iyep'?éeqh%aé&'f@&g of malded, .

compound 88 using an adhesion asger such as Ti. The first conductive layer

SéfieHicHy Cohnedts'td Ediftact pads’ 78 adberdingR6 the ‘eleétiéal funktivAt

caaaluaieﬂeﬂyrr_e&&&qm&ememt@ afs sepicanductordie 80:and 84 A, first
msulatln iger I|ke 51 is formed overr moldlng com%ound 88 and the first
SEondUictiVe 1ay&r- The firsP thstilatiHg A Er 8an Bemade With Gikgle ot 15179

amudtiple dayers Iof phiotosensitivwespalymer Thraterial or atheddietectdc aaterial
e 1%\9’89 owicure temperaturg,, ec%rl%%scﬁ‘%%go‘% gAportion of the. Hrséhe

insulating layer is removed by an etching process to form openings and
eéReose thelfirSt e6RdaEtVE Ay e R R EECHRE Cordi Ve Fapstlike32 is

stormegheverdbe fiistinsylatingd s4. A first insulating layer like
51 is formed over molding compound 88 and the first
conductive layer. The first insulating layer can be made
with single or multiple layers of photosensitive polymer
material or other dielectric material having low cure
temperature, e.g. less than 200°C. A portion of the first
insulating layer is removed by an etching process to form
openings and expose the first conductive layer. A second
conductive layer like 52 is formed over the first insulating
layer to electrically contact the first conductive layer. A
second insulating layer like 54 is formed over the first
conductive layer and first insulating layer. The second
insulating layer can be made with single or multiple layers
of photosensitive polymer material or other dielectric
material having low cure temperature, e.g. less than 200°C.
A portion of the second insulating layer is removed by an
etching process to form openings and expose the second
conductive layer. Solder bumps like 56 can be formed on the
exposed second conductive layer. The first and second

conductive layers and first and second insulating layers
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layer to electrically contact the first conductive layer. A second insulating
layer like 54 is formed over the first conductive layer and first insulating
layer. The second insulating layer can be made with single or multiple layers
of photosensitive polymer material or other dielectric material having low
cure temperature, e.g. less than 200C. A portion of the second insulating
layer is removed by an etching process to form openings and expose the
C8ECONd LondBcH?E fayeh. SOIder bimss ke B6 Cane Fsthief ol thé
rexpesedsecond eandudtivedayen dihe-first ape sespndceorductivedayearsd
gnd fist,and second, insulaing layers 14, constitute a portion ofan
intercdnnect stiicture which roltes eﬁe&ncaﬁglgnals etween semiconductor
idieu8Gandg84 pas wellasiextensal ¢b tve package. Additionaldrrsulating he

iW@E%@HQQQE‘dHEE%%@Y%S. can be used in the interconnect structure. FIG.

5 illustrates an embodiment of the semiconductor device. Contact pads 94

are fofrhéd using A"y er SAcRGarHeedl carhel-as desersed i Fks T

d2ai &eMmicopducter dig 89 anul 98 are prownied 4o egntact pads A-on the
meta,lfc,arr,ierl with wiEe bonds 96 and 100, res egtively. AGmoIZding compound
5761 i fored AIF Sfouridfémicondtictddie 190 and og to encapsulate the

Selie] wiredbonds; amjelc@maahqba%l&, simailardof&d 2boThenn§tad caaier i84 on
cremaued by an. etehing process 1o expose contactpads 94, Inthe same | i

manner as described in FIGs. 2c. A process carrier is applied to a backside
Bofthed sBFhicoRIiOAdieUsing ahcadirssive layef 86 88pp6t Hhe npacKere. Al e
oconguctiye |@Mere;lag%ﬂ§s§@_l§€gVQ|M@l%t§g,Onlvé‘_’-re bonds, and contact

pads, similar to FIG. 2b. The metal carrier is removed by an
etching process to expose contact pads 94, in the same manner
as described in FIGs. 2c.

A process carrier is applied to a backside of the
semiconductor die using an adhesive layer to support the
package. A conductive layer 102 is selectively plated on a
surface of molded compound 101 using an adhesion layer, such
as Ti. Conductive layer 102 electrically connects to contact
pads 94 according to the electrical function and interconnect
requirements of semiconductor die 90 and 98.

An insulating layer 103 is formed over molding compound
101 and conductive layer 102. The insulating layer 103 can
be made with material having dielectric properties. A
portion of insulating layer 103 is removed by an etching
process to form openings and expose conductive layer 102. A
conductive layer 104 is formed over insulating layer 103 to
electrically contact conductive layer 102. An insulating
layer 106 is formed over conductive layer 104 and insulating

layer 103. The insulating layer 106 can be made with
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surface of molded compound 101 using an adhesion layer, such as Ti.
Conductive layer 102 electrically connects to contact pads 94 according to
the electrical function and interconnect requirements of semiconductor die
90 and 98. An insulating layer 103 is formed over molding compound 101
and conductive layer 102. The insulating layer 103 can be made with
material having dielectric properties. A portion of insulating layer 103 is
nedrfidved by RS hihe PrecesstPformcspertifgs ahdXposetdhiductive
ilayer102nA cerductiveslayer 104ds farmed averinsulatiggdayeeld3 t& form
electrically cogtact conductive, Iacyter 1021 An ins;g(l@ing yer 109is forlmed
CBVer&shductive TayerTod ahd insuiating d&5ér 103. The instiating fayer 106°
1€dn pednadeé witid12 msatesial havihgdielectric3properties: A-podiontofte a
pibsulatingJayer, 106 is.remayed. by an gtehing process i form .openings and

expose conductive layer 104. Conductive layers 104 and 106 and insulating
Sfayefs $0BANECED6 E6RSHONE CheioR st arlintéréonfeétstritctire o route

celestrical signalsdetwerngemicanduetos die 90 ane98 asyvelkas rextemal
to the package. Additional insulating layers and , conductive layers can be

CH8EH T thetint&rEohRe SESRriGuls Ah &féctitaly Cordtiive %ﬁldsé%}ﬂ’%gt%ﬁ}é?.
is depisited eovericenductivedayertliG4 throlgh manrenaporation,s eteatrodyiticed

JRiating, lectroless nlating. ajl,drop, o screen Arinfing progess. The solder

material can be any metal or electrically conductive material, e.g., Sn, Pb, Ni,
eABCAGY EXT BY, aridBlleys tHekest: Thiesoider matérial i9areHloWeerby Reating
stheseonductive imatesiab abgue itsimelting1 peint 1o farm spherealhalls of
mg%yfségxéﬂgggg¥%ally conductive material, e.g., Sn, Pb, Ni
’ ’ ’ ’ ’

Au, Ag, Cu, Bi, and alloys thereof. The solder material is
reflowed by heating the conductive material above its melting
point to form spherical balls or bumps 108. In some
applications, solder bumps 108 are reflowed a second time to
improve electrical contact to conductive layer 104. An
additional under bump metallization can optionally be formed
under solder bumps 108. The interconnections can be solder
bumps or bond wires.

FIGs. 6a-6b illustrates an embodiment of the
semiconductor device using a front-side and backside process
carrier. In FIG. 6a, contact pads 124 are formed using a
dummy or sacrificial metal carrier, as described in FIG. 2a.
Semiconductor die 120 and 126 are mounted to contact pads 124
on the metal carrier with solder bumps 122 and 128,
respectively. A molding compound 130 is formed around
semiconductor die 120 and 126 to encapsulate the die,
interconnect, and contact pads, similar to FIG. 2b. The

metal carrier is removed by an etching process to expose
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applications, solder bumps 108 are reflowed a second time to improve
electrical contact to conductive layer 104. An additional under bump
metallization can optionally be formed under solder bumps 108. The
interconnections can be solder bumps or bond wires. FIGs. 6a-6b illustrates
an embodiment of the semiconductor device using a front-side and backside
process carrier. In FIG. 6a, contact pads 124 are formed using a dummy or
coRGicialtAetl Laftier: s descABEE |W?]P@e?aa%eﬁ1ﬁlﬁ6ﬁélﬁ€%r tie 126%nd
2126 are mounted to contact pads 124 on the metal carrier with solder bumps
122 and 128 respectlvel A molding co pound 30 is formed around
semlc%n%luc or die 120 aj gcfléé t6 capglula?e ﬁ1]b 'k fﬁ:corﬁlegc Sand
segritacthpads,csimilae tol FiG g2b.nT helhmetal catdarcs remos/@ldpbyan @n@hlng

8(9%&@ f0 exposadi3-5anfact pads. 124 5in;the same manney a5 deseringd in

F s.” 2c. A process carrier is applied to a backside of the semiconductor die
SU&ihgh adh&SiveayTIBRUPPOrtthE packege A _RaGARR BYEF186 8 Ch

a%ele@tively&mgatolma surface obmoalded-cempoungd I3husipganadhesieact
ger such as Ti. Conductlv%i ayer 136 electrlcglly connects to contact pads

5% atéordt ng o <fhe dlectidal furrction-and dnterdoimedt reau?ements of
isemiconduetar died20ranct426. Af insulating dayerd3&lisdfoirnédover 126 .

molding compeund; 130,apd.co Q%%Ct%e layer36,he "Pf%‘i%ti%'aé@{l&gﬁnd

can be made with materials having dielectric properties. A portion of

linduratihgdaper£3s veremaded byan efEhfngl process fotvspenings and
pexpRseconductivedayen1361Aving dielectric properties. A

portion of insulating layer 138 is removed by an etching
process to form openings and expose conductive layer 136. A
conductive layer 140 is formed over insulating layer 138 to
electrically contact conductive layer 136. An insulating
layer 142 is formed over conductive layer 140 and insulating
layer 138. The insulating layer 142 can be made with
material having dielectric properties. A portion of
insulating layer 142 is removed by an etching process to form
openings and expose conductive layer 140. Conductive layers
136 and 140 and insulating layers 138 and 142 constitute a
portion of a front-side interconnect structure which routes
electrical signals between semiconductor die 120 and 126, as
well as external to the package. Additional insulating
layers and conductive layers can be used in the front-side
interconnect structure.

A front-side process carrier 146 is mounted to
conductive layer 140 and insulating layer 142 using adhesive
layer 144. The adhesive layer 144 can be made with thermally
or UV light releasable temporary adhesive, typically having a
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conductive layer 140 is formed over insulating layer 138 to electrically
contact conductive layer 136. An insulating layer 142 is formed over
conductive layer 140 and insulating layer 138. The insulating layer 142 can
be made with material having dielectric properties. A portion of insulating
layer 142 is removed by an etching process to form openings and expose

conductive layer 140. Conductive layers 136 and 140 and insulating layers
T938 Gna142edhstitife & -portidh ofLfr6MtESdR iRte?EoMTed StruttireSRRiche

frautes 1electsical signatsibetweenssamicondustorighe 120andb126.as well as

external to the ét)ackage. Additional insglatin layers anTH conductive I%yers q
“Ean be'used in‘the front-side Jnterconnect structure. Afront=si é%o&é@ oun
1&&rries 148 i$ aseunteditd 1 conductivedayer 40 anddnsulating dayefCRIENSINg
radhesive layer 144, The adhesiyeJayer; 144 gap he-mage with tharmally, or ;
UV light releasable temporary adhesive, typically having a 14 Tg of at least
de5OCLTRE fidhtisife Procesy CarfiéFean bed feXibOrIpe brstifP niatefiial The

pbackside process: gauierds xgmoyed: Viesoaresformeddhrough-maddingct i ve
compound 130 using laser drilling or deep reactive ion etch (DRIE), The
e i LS S R b o g (b Beas S Re 50
cviaskandreléetricatly coanectstd dontacty pacr:is 124t Arcinsulatingtayer.15Qis
oiormed over condyctive layer 148 andmolding compound 130..The, ;

insulating layer 150 can be made with material having dielectric proper%es. A
PpefRRRofiAsHatiRg MR IBEIsTethGVEtPEY af GteMiRg L Brockssas form -

cepenings andiexposeiconduciive layer-148.q Congustive layes 148iand ¢ a
pg§g¥gmgg%ygr%gggggggugigerconnect structure which routes
electrical signals between semiconductor die 120 and 126, as
well as external to the package. Additional insulating
layers and conductive layers can be used in the backside
interconnect structure.

In FIG. 6b, an electrically conductive solder material
is deposited over conductive layer 140 through an
evaporation, electrolytic plating, electroless plating, ball
drop, or screen printing process. The solder material can be
any metal or electrically conductive material, e.g., Sn, Pb,
Ni, Au, Ag, Cu, Bi, and alloys thereof. The solder material
is reflowed by heating the conductive material above its
melting point to form spherical balls or bumps 152. In some
applications, solder bumps 152 are reflowed a second time to
improve electrical contact to conductive layer 140. An
additional under bump metallization can optionally be formed
under solder bumps 152. For the backside interconnects,
solder bump or wire bond interconnects are formed on

conductive layer 148 or the outermost layer.
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portion of a backside interconnect structure which routes electrical signals
between semiconductor die 120 and 126, as well as external to the package.
Additional insulating layers and conductive layers can be used in the
backside interconnect structure. In FIG. 6b, an electrically conductive solder
material is deposited over conductive layer 140 through an evaporation,

electrolytic plating, electroless plating, ball drop, or screen printing process.

The soltfer TRAEFANERN bR afl§ Métal oF efettricallycontitivé niatétiafe.qg.,
cSnsPhudVii &w, Ag, &4k Bijiand allays thereot aHessolder matedak iscept ion

eflowed by heating the ductive_material above_ its meltin int to form,
BB RIS o Biiod T2 e R AP A RS COMET b TED ol Lo
creflowed asecond 4ime te iniprove eledtrical Cohtact 10 tohdactvetayer 140h

cfin additigpalynder-bump,metallization can.qntionally,e formed, undex

solder bumps 152. For the backside interconnects, solder bump or wire bond

JpreEbhRBELSHreTBrMBENHT Eohdubive fayet 128 61 theButernosIagér. 45°
12be semiconrducter devierdn &lov feHows @esimtilarn constiuctionase .
desclribe,dli{\ FIGsl. 6a-6b, wiﬁh th% exception tha me%alrpillars 154 are . b
M red By s8fettive etching, (8ing 2Eonthte pads 124 a5 Sehing mask "PiiardY
1354 arelnmiade witho CupAlLForcaltoysthereof - Metalipillarsct54 facilitate
rg%%%ﬂf?g molded ypderfillmaterial below semiconductor die 120 and 16,

ue to the elevated interconnect structure. Metal pillars 154 further facilitate
stHecRPmatioh vt Vies by tHagerdiiing of IPRIE BrotessHsecvia eepte ean
sbeuedyeed. The semiconductor device experiences less thermal

FIG. 8 shows the semiconductor device of FIG. 7 with
contact pads 124 and semiconductor die 120 elevated by metal
pillars 154. Semiconductor die 158 is mounted to insulating
layer 138 with die attach adhesive 160 and electrically
connected to contact pads 124 and metal pillars 154 with wire
bonds 162. The die attach adhesive 160 can be made with
epoxy based or film based adhesive.

In FIG. 9, the semiconductor device of FIG. 6b has
underfill material 164. The underfill material can be made
with resin having proper rheological and dielectric
properties.

In FIG. 10, the semiconductor device of FIG. 6b has
semiconductor die 166 physically mounted to and electrically
connected through solder bumps 152. Semiconductor die 168 is
physically mounted to insulating layer 142 with die attach
material 170 and electrically connected to conductive layer
140 with wire bonds 172. A molding compound 174 is applied
over semiconductor die 166 and 168 and associated

interconnect structures.
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stress or thermal strain with the higher interconnection structure. FIG. 8
shows the semiconductor device of FIG. 7 with contact pads 124 and
semiconductor die 120 elevated by metal pillars 154. Semiconductor die 158
is mounted to insulating layer 138 with die attach adhesive 160 and
electrically connected to contact pads 124 and metal pillars 154 with wire
bonds 162. The die attach adhesive 160 can be made with epoxy based or

film bagét adhesSNe i ERS. & e SMicohatctor Bevitedt RIES 6ilfayith
puaderdil materiak 164 75hea nundedilbmaderial cpsrbe made-nwithresin having
roper rheological and dielectric properties. In . 10, the semiconductor
e B 1B b T Lt Ba R HaT A L8 pFUL oMy P iStmtod to and
electricafly dohrected throeghssolderbumps 152 Gepgicondidter dif 168 is a

12?@%‘5’ @9&9&%&@‘@“Péiﬁ‘%é‘%ﬁ&i‘&%%‘/i%‘?jﬁe%%@oH‘E%tSEi 140 and,

ectrically connected to conductive layer 140 with wire bonds 172. A

moldifg cORiBbtNG 1 74T SFPHetP Vef semicsnduorlie te6 afd A8 A
sassaciateda inferepPnest stuetures 16 FIG.rkL showsAhe semicengucter

device of FIG. 2f with process carrier 176 and adhesive layer 178 remaining
58 5 REGt SInR 16F theP Al dicoiBatiorr P EN Sl FIG 12 SHOWE the
csemiconductiredevice ofl BlG.12fswith @o teler tof photeresist 180uemaining the
soetween gantact pads 124, In summary,the é&ﬂl‘%%%‘z’i%%g%m%eFQB'QVS

a copper sheet as a dummy or sacrificial carrier. A'plurality of wettable
cearitact pads! fs pattémedlodn i Sadificialdie and contact pads are

encapsulated with a molding compound. The sacrificial
carrier 1is removed to expose the metal pads. An interconnect
build-up layer is formed on the contact pads. The wettable
contact pads are selectively plated on the sacrificial metal
carrier to provide a highly accurate alignment of the bonding
pad positions for the electrical interconnect according to
the electrical function of the semiconductor die. By forming
contact pads on the sacrificial carrier, a precise placement
and alignment for the later formed requisite interconnect
structure can be achieved. Accordingly, the semiconductor
package has greater interconnect density and lower line pitch
for individual traces.

While one or more embodiments of the present invention
have been illustrated in detail, the skilled artisan will
appreciate that modifications and adaptations to those
embodiments may be made without departing from the scope of

the present invention as set forth in the following claims.
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carrier. The individual semiconductor die are mounted to the sacrificial
carrier and are electrically connected to the contact pads. The
semiconductor die and contact pads are encapsulated with a molding
compound. The sacrificial carrier is removed to expose the metal pads. An
interconnect build-up layer is formed on the contact pads. The wettable
contact pads are selectively plated on the sacrificial metal carrier to provide
a highly accurate alignment of the &Jﬁd‘iﬁ'@ pad positions for the electrical
interconnect according to the electrical function of the semiconductor die. By
E)rmin% C ntactep \ds on the sacrificial carrier, a precise placement and
Wal‘flgtnn%entC ot the Tater formed requisite interconnect structure can be
achieved. Accordingly, the semiconductor package has greater interconnect

1density gud loyerJinepigh, Jorindividual fraces, While, ope or MgIs: i ¢ s ng :
embodiments of the present invention have been illustrated in detail, the
skilledaRISEHWH appreciate thafmatfificatiohé and adaptations to those

embodimentsgnay peunadewithaut depasting fraasthenseope ok the present

invention as set forth in the following claims. 17 Claims What is claimed: 1. A
“fHethod bf making a semiconductor device, comprising: providing a sacrificial

carriemdormingpa pluralitytofscontactrpads-om thie sacrificidle carrieranounting

Cglgilg%tcscergigogggctg&g{%&et?g&cally connect to the contact pads;
encapsulating the first semiconductor die with molding
encapsulating the first semiconductor die with molding

compound;

removing the sacrificial carrier;

forming a first conductive layer over the molding
compound and electrically connected to the contact pads;

forming a first insulating layer over the first
conductive layer;

removing a portion of the first insulating layer to
expose the first conductive layer;

depositing solder material in electrical contact with
the first conductive layer; and

reflowing the solder material to form a solder bump.

2. The method of claim 1, further including forming a wire
bond electrically connected to one of the plurality of

contact pads.
3. The method of claim 1, wherein the first semiconductor

die electrically connects to the contacts pads with solder

bumps or wire bonds.
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compound; removing the sacrificial carrier; forming a first conductive layer
over the molding compound and electrically connected to the contact pads;
forming a first insulating layer over the first conductive layer; removing a
portion of the first insulating layer to expose the first conductive layer;
depositing solder material in electrical contact with the first conductive layer;
and reflowing the solder material to form a solder bump. 2. The method of
4claim I furtiieriReluding fotiiing a Wire Bi6id erctitatiyEonnected to one of
the plaeadityt ot contactipads. 3h Thednethogefclaismiowherein thedirsbntact
semiconductor die electrically connects to the contacts pads with solder
pSursnbs or wire bonds. 18 4. The method of claim 1, further including: forming
vias tHroughrthe amekdirg dompoimditothe tantact ipadsiforming & second
cgandyctive layer.in the vias to .glectrigally, connect o the contact pads;

forming a second insulating layer over the second conductive layer; and
removifgalportion BTTRe SetBAd Hisulatng fager t6 Véxpdsetthesispd

ceenduativedayer, & Thejmethod of claim 1, further including forming a pillar

under each of the plurality, of contact gads. 6. The method of clajm 1, further
emoving a portion of the second insulating layer to

includlrng:

expose the first conductive layer.

5. The method of claim 1, further including forming a

pillar under each of the plurality of contact pads.

6. The method of claim 1, further including:

mounting a second semiconductor die to the solder bump;

and

encapsulating the second semiconductor die with molding
compound.
7. The method of claim 1, wherein the plurality of contact

pads are separated with photoresist material.

8. A method of making a semiconductor device, comprising:

providing a sacrificial carrier;

forming a plurality of contact pads on the sacrificial
carrier;

mounting a first semiconductor die to electrically
connect to the contact pads;

encapsulating the first semiconductor die with molding

compound;
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mounting a second semiconductor die to the solder bump; and
encapsulating the second semiconductor die with molding compound. 7. The
method of claim 1, wherein the plurality of contact pads are separated with
photoresist material. 8. A method of making a semiconductor device,
comprising: providing a sacrificial carrier; forming a plurality of contact pads
on the sacrificial carrier; mounting a first semiconductor die to electrically
connect 16 thE contatt pads centapstitating e first sEmicohduetordie with

caetdingdcempoundi-12 ferming a-first eonductive layer ever the-meddieg
compaqund and ele%tricagy connefctted to the contact é)adts};lforgling a first
insula i?\énl‘éf/lgr Svertha first: conguctive a%?;rano rermow%g a 6oﬁion of the

cfirstiisulatinglkayer to axpose the first conductive layer. 9. The method of
claim 8. futheidnaluding: ;depositing, solley matgrial o fhe Jrst gonductive
layer; and reflowing the solder material to form a solder bump. 10. The

SRS bF 8lafm™ fuftReFineiidifg mBBAting a second semiconductor die to
the solder bump; and encapsulating the second semiconductor die with

molding compound.
. T%e method of claim 8, further including:

9
depositing solder material on the first conductive
layer; and

reflowing the solder material to form a solder bump.

10. The method of claim 9, further including:

mounting a second semiconductor die to the solder bump;

and

encapsulating the second semiconductor die with molding
compound.
11. The method of claim 8, further including removing the

sacrificial carrier.

12. The method of claim 8, wherein the first semiconductor
die electrically connects to the contacts pads with solder

bumps or wire bonds.

13. The method of claim 8, further including:

forming a second conductive layer over the first
insulating layer and electrically connected to the first
conductive layer;

forming a second insulating layer over the second

conductive layer; and
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11. The method of claim 8, further including removing the sacrificial carrier.
12. The method of claim 8, wherein the first semiconductor die electrically
connects to the contacts pads with solder bumps or wire bonds. 13. The
method of claim 8, further including: forming a second conductive layer over
the first insulating layer and electrically connected to the first conductive
layer; forming a second insulating layer over the second conductive layer;

and 20986V & purlion Of t sé@@nc?ﬁ%?ﬂﬂiﬁg“l%t&?é?‘fb”@(pb%@tﬁeto
esgeond eorduciiverayet ddu dhevaethoekef. claim 13, further including
mounting a front-side process carrier to the second insulating layer with an
adhesive layer. 15. The method of claim 14, further including: forming vias
lthroudh thenmdididg conepeund fo3sthefcorithetr pads] formigg mcsecondy a
reonductivedayerinthe vias 1o slectrjcally cannect o the contact pads. .
forming a second insulating layer over the second conductive layer; and
“rdriodiRg 3 p6ibAcof tAE%econd insulating layer to expose the first
conductive layer. 16. A method of making a semiconductor package,
omprising: providing a sacrificial carrier; forming a plurality of contact pads
l%h thel% ofl ICJ%.]IO a %fer;clalm ?4, further 1%cludln<¥.
forming vias through the molding compound to the contact
pads;
forming a second conductive layer in the vias to
electrically connect to the contact pads;
forming a second insulating layer over the second
conductive layer; and

removing a portion of the second insulating layer to

expose the first conductive layer.

16. A method of making a semiconductor package, comprising:

providing a sacrificial carrier;

forming a plurality of contact pads on the sacrificial
carrier;

mounting a first semiconductor die to electrically
connect to the contact pads;

encapsulating the first semiconductor die with molding
compound; and

forming an interconnect structure over the molding

compound and electrically connected to the contact pads.

17. The method of claim 16, wherein forming the interconnect

structure includes:
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mounting a first semiconductor die to electrically connect to the contact
pads; encapsulating the first semiconductor die with molding compound; and
forming an interconnect structure over the molding compound and
electrically connected to the contact pads. 17. The method of claim 16,
wherein forming the interconnect structure includes: 21 forming a first
conductive layer over the molding compound and electrically connected to
the corftadtpads® forming £ARE Hutaiing fRYef ovEr the-fifst "Corttiutive
claygeand eeraoving & pertionief the:fitst-insulatingdayerdon expese tgs first
condufctive layer. 1%. Thg methog %f.clai 17, further in%lgding: foEming a
second conductive afféQ’r overthe irsltnﬁwsu?é/tlenrg I%l\{/%irran eeIeéTFi%ally
coomnested ¢o the first eorductive layer; forming a second insulating layer

over the second gondygtive layer;and remayving apartion,of the second

insulating layer'to expose the second conductive layer. 19. The method of
SR A 8 hertherinEluemy Hiduntingla font-side process carrier to the
second insulating layer with an adhesive layer. 20. The method of claim 19,

further including: forming vias through the molding compound to the contact
L FBFmIPGA B8 EoRActive 12y i tHe S o "3

forming a second conductive layer over the first
insulating layer and electrically connected to the first
conductive layer;

forming a second insulating layer over the second
conductive layer; and

removing a portion of the second insulating layer to

expose the second conductive layer.

19. The method of claim 18, further including mounting a
front-side process carrier to the second insulating layer

with an adhesive layer.

20. The method of claim 19, further including:

forming vias through the molding compound to the contact
pads;

forming a second conductive layer in the vias to
electrically connect to the contact pads;

forming a second insulating layer over the second
conductive layer; and

removing a portion of the second insulating layer to

expose the first conductive layer.

21. The method of claim 17, further including:
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electrically connect to the contact pads; forming a second insulating layer
over the second conductive layer; and removing a portion of the second
insulating layer to expose the first conductive layer. 21. The method of claim
17, further including: 22 depositing solder material on the first conductive
layer; and reflowing the solder material to form a solder bump. 22. The

method of claim 16, further including removing the sacrificial carrier. 23. The
methGtFBPEAIM IS, Sheteihn thet it sémitbnduetdr Bielectiitany tofnects
1to/the;contacts pads with solder bumps or wire bonds. 24. The method of

claim 16, futthet Ingluding forming 2, il yner ach of the plyrality of
contact pads.

22. The method of claim 16, further including removing the

sacrificial carrier.
23. The method of claim 16, wherein the first semiconductor
die electrically connects to the contacts pads with solder

bumps or wire bonds.

24. The method of claim 16, further including forming a
pillar under each of the plurality of contact pads.
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