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TI TLE OF THE | NVENTI ON LAND GRI D ARRAY SEM CONDUCTOR DEVI CE PACKAGES,
ASSEMBLI ES | NCLUDI NG SAME, AND METHODS OF FABRI CATI ON BACKGROUND OF
THE | NVENTI ON [0001] Field of the Invention. The present invention
rel ates generally to packaging of sem conductor devices and, nore
particularly, to sem conductor device packages incorporating a |and
grid array package therein, wherein the land grid array package may

be configured to bear addi ti onp[thqmengNs;ENnmhance
repairabilit abricating such
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the wire bon rfl ng between a acen onds
package i slepéfiage due to diminishing size of bond pads as well as decreasing pitch (spacing)

between adjacent bond pads, rendering it difficult, if not impossible in some
circumstances, to place inner ends of lead fingers of a lead frame in close proximity to
bond pads to which they are to be wire bonded. In addition, below a certain minimum
bond pad size and pitch, it becomes impossible to position a wire bonding capillary head
accurately enough to avoid contact with, and possible damage to, adjacent bond pads.
[0003]  Further, when bond pads are arranged along a central axis of a
semiconductor die, such as is conventional in so-called “leads over chip,” or “LOC”
packages, one may be faced with a choice between overcrowding lead fingers to place
them in close proximity to the bond pads, or forming overly long wire bonds between the
bond pads and remotely placed inner ends of lead fingers and risking potential breakage
of the wire bonds or shorting between adjacent wire bonds when the package is being
transfer-molded in an encapsulant by so-called “wire bond sweep” initiated by the flow

front of the molten encapsulant moving over the active surface of the semiconductor die.



transfer-nolded in an encapsul ant by so-called "wire bond sweep”
initiated by the flow front of the nolten encapsul ant noving over
the active surface of the sem conductor die. | [0004] In addition,
nost conventional packages do not facilitate high device density in
conjunction with high nulti-die device yields in ternms of utilizing
available "real estate" on a printed circuit board or other
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[0006] The present invention comprises a semiconductor device package

including a land grid array package. The present invention further comprises
semiconductor device package including a land grid array package having an electrical
component in the form of at least one active component, at least one passive component,
or both, connected thereto,

[0007] In one embodiment, the present invention comprises at least one
semiconductor die mounted to an interposer substrate, with wire bonds extending from
bond pads of the semiconductor die to terminal pads on the side of the interposer
substrate to which the at least one semiconductor die is mounted. The terminal pads of
the interposer substrate are electrically connected to a land grid array pattern of pads or
lands extending along one or more edges of the interposer substrate and to a
two-dimensional (in the X and Y directions), more centrally located array pattern of pads,
both pad patterns located on the opposing side of the interposer substrate from the at least
one semiconductor die. The at least one semiconductor die and wire bonds are

overmolded with an encapsulant, leaving the opposing side of the interposer substrate
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the interposer substrate are electrically connected to a land grid
array pattern of pads or [ands extending along one or nore edges of
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[0010] In fabrication of a lead frame-based semiconductor device package

according to the present invention, lead fingers of a lead frame superimposed on the
opposing side of the interposer substrate may be bonded directly to the land grid array
lands. Further, as noted above, some of the lead fingers may be connected to pads of the
two-dimensional array through wire bonds, either to ease routing difficulties on the
interposer substrate or to repair defective power, ground, bias, or signal paths. A
conventional trim and form operation may be used to remove the lead frame surrounding
the lead fingers as well as tie bars or dam bars extending therebetween, and form the
outer ends of the lead fingers to final shape and length.

[0011] Before or after connection of the land grid array package to the lead
frame, one or more passive components (e.g., resistor, inductor, capacitor), one or more
active components (e.g., another semiconductor die) or both, may be mechanical ly and
electrically connected to pads of the two-dimensional array. As noted above, these pads

may be conductively bumped with discrete conductive elements to facilitate such
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| ands. Further, as noted above, sone of the |ead fingers nmay be
connected to pads of the two-dinensional array through wire bonds,
either to ease routing difficulties on the interposer substrate or
to repair defective power, ground, bias, or signal paths. A
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Further, as not EkﬂlBa]bOBeforesmfﬁteﬁf:ortnbalchﬂ@i&Ibhd/ ercpald@ dpdcmé/gellﬁ the carrier
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the |and gPidrlestiicaly samestse te padsiod thedmoidimensiansbanrast ds noted aboveytiee:

passive Com@%@’tb% c()ﬁdtgz wel%%ﬁh@&? 0’ fa&ﬂ&%le d.0h to %a?acﬁs%?re%) OH’IE)J)GP A ﬂlf,h,ay

nore actlve conponent her sem con
be nechani ¢up pgnfigured dfe bearmg discrete conductive elements thereon may be connected

directly to the pads. If a flip-chip configured or other discrete conductive element
connector array-type semiconductor die is connected to the land grid array package, a
dielectric underfill may also be disposed between the die and the interposer substrate and
around the discrete conductive elements.

[0014] Methods of fabricating lead frame-based semiconductor device packages
including a land grid array package are also encompassed by the present invention, as are

land grid array packages suitable for use in the semiconductor device assemblies of the

present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is a perspective view of one land grid array package

configuration according to the present invention with a near side of the package cut away

to depict internal components;



and el ectrically connected to pads of the two-dimensional array. As
noted above, these pads may be conductively bunped to facilitate
such connections or, for exanple, a flip- chip configured die bearing
di screte conductive elenents thereon may be connected directly to
the pads. If a flip-chip configured or other discrete conductive

el ement connector array-type sem conductor die is connected to the
land grid array[qwackages. zis adbetleatioh gfuﬂdﬁfdfgridljarﬁ?)ﬁaﬁiag@?ﬁﬂ(g!1,5 pos?d
between the die _and the_ interposer substrate an aroun he discrete
conducti ve elenﬂﬁmgl P86 P4} iseeenBersdare aldhe eiatlechyed wdd G Pame- based
sem conduct or dRpiI§e PRSAYER enlaftel U \Dofnh POk 86h O @fﬁsl%ée?&%g&?
are al so enconpassed by the present invention, as are "[and gri

array packégegridgirenpickagoronfigeration @mermMWDdeﬁm&g eTHE
assenblies of t pr t. i ntion. . BRLEE DESCRI PTI .
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FIG 205 a LoplDiDatlam Sk seidepans epid eaympacager ahd ee 1

[0017] FI GrackAgd Ssebiblemivah aachdviav REoking 6 eHr&nBheditioh bEloRe ardiafter
[0018] FIG 3 i1s an enlarged, side sectional elevation of a portion

of anot her 2 B AR gj%rchP&FaFla?; package configuration according to the
present inventi @@21][ Opﬂ&%ﬁ C)igla?ﬁresﬁec'ti%e HeREIFSRGEE %ﬂéoﬁarfébﬁé@?a{gg ?cc%ﬁ‘%gg B! d

array package according present 1 nvent _ ' _ _
after, assewbhyentipn dftea abseond !y wiime lea 0ORR L pGsive and activecoemahénts, wh@w

of an enbodjnent of. a land gri.d arr ackage ,assenbled with a | ead
frame accoériléd)lqgr%l](j]tgtaov‘”tr ?611%"”%#8%8‘?%%‘0? ﬁ%aeﬁ%‘/‘? gﬁg%g? &Eéeéﬁgméﬁ LP@FW“Q“ {¢ ﬁh_Fn and
f or m oper atliv@nlanfl 00&ikdtiddsG. 6 is a perspect :c ve view ?TIN a l _atnﬂ gr: d |
arra ackage di a the jnvention after asse y W a lea
fr amg gnd pgssﬁ%? ndp g%bl y8 5\28 ﬁ{%ﬁé’r‘?t%f,theeﬂﬁﬁd grid array package of FIG. 7; and
[0023] FIG. 8 is a side elevation of a land grid array package according to the
present invention disposed on and connected to a carrier substrate in the form of a printed

circuit board,

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

(0024]  In the description which follows, like features and elements have been

identified by the same or similar reference numerals for ease of identification and
enhanced understanding of the disclosure hereof. Such identification is by way of
convenience for the reader only, however, and is not limiting of the present invention or
an implication that features and elements of various components and embodiments
identified by like reference numerals are identical or constrained to identical functions.
[0025]  Referring now to FIG. 1 of the invention, land grid array package 100
comprises first and second semiconductor dice 102 and 104, each of which bears bond
pads 106 adjacent opposing peripheral edges thereof, according to a selected pinout
design, which may be customized using a redistribution layer to relocated inner lead bond
locations to more peripheral, outer lead bond locations of bond pads 106. As can be seen

in FIG. 1, semiconductor die 104 is slightly shorter in length than semiconductor die 102,
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depicting a wire bond connection to a lead finger of the lead frame
in addition to the direct |and connections; [00221 FIG 7 is a side
el evation of the land grid array package of FIG 7; and [0023] FIG
8 is a side elevation of a land grid array package according to the
present invention disposed on and connected to a carrier substrate in
the formof a printed circuit board. DETAILED DESCRI PTION OF THE
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surface 110 of d |e 1 ds 1 f sem cqnduct or
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i nt erposer substrate 112° bearing seni conduct or
encapsul at @8¢i% a g aeriyin end aconduetiva tiace tod Owdebfempadd 20 of an array of

pads 120 located in a central region of interposer substrate 112 between the rows of lands
I'18 and on the same side of interposer substrate 112 thereas. It is, thus, contemplated
that a terminal pad 114 may be connected to a land 118 and redundantly connected to a
pad 120, only to a land 118 or only to a pad 120. Thus, semiconductor dice 102 and 104
may be electrically accessed through contact with test pads 120 or through lands 118 or
both, depending on the selected design for interposer substrate 112. Pads 120 may be
used for open/short testing and functional testing of the semiconductor dice 102 and 104
of land grid array package 100 prior to final assembly with other components or for other
purposes as described below. The pinouts of the lands 118 as well as the pads 120 may,
of course, be customized for, respectively, connection to a lead frame or conductive pads
of a carrier substrate such as, for example, a printed circuit board as further described
below as well as for testing. The dimensions and pinouts of land grid array package may

be selected for compatibility with all Flash and random access (RAM) memory

semiconductor devices.



mat erial 105 covering the sem conductor dice 102 and 104, wi re bonds
116 and term nal pads 114. Desirably, the encapsul ant structure
extends to the lateral periphery of interposer substrate 112.
Encapsul ati on may be effected by conventional techniques such as, by
way of exanple only, transfer nolding, injection nolding and pot
nol di ng. [0026] Sone or all of term nal pads 114 may be electrically
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reapect vely- clAREL [ B 5 o6 oY salrsichReb Bt g GLE Podropag ol a
carrier subsbsdientofGNarSyrid ffa F@aamgb 200 AecBFdify t%elh&pﬂe%t tnveR@nd [38d
further described below as we for testing. The di nensions and

pi nout s of SHiGiERgRaCRragrA08ynqeder apk andijele ngfé!déétf’é@ileﬂ@? withrhead pasls| 1|0§y
th all N |

6 [0007] Repay oftnsink Bt B AREa i o AR RN RS FERSHT G L e

t wo- di mensmdnzthS @rintayposdr spbdsitcI2Q byey adkestieedamhant sekper I@admtliz»(&etbemfsg

exposed, L ?Z%r}%ﬁgleb%ivf Rraﬁg %Eact?fcgl%) comeéwl%%log Sacisnl 0% w181 termmﬁ%ags Prh

i nt er poser
of interposer substrate 212.

[0025] Interposer substrate 212, as with interposer substrate 112, includes a
dielectric core or member 113 which carries conductive material thereon comprising
terminal pads 114, conductive traces 115, lands 118 and pads 120, terminal pads 114
being electrically connected to lands 118 and test pads 120 by conductive traces 115 and
conductively lined or filled via structures 117. Dielectric core 113 may comprise any
suitable electrically insulative material such as, by way of example only, a polyimide film
or sheet, BT resin, FR-4 or FR-5 laminate, or a ceramic, and terminal pads 114,
conductive traces 115, conductively lined or filled via structures 117, lands 118 and pads
120 may be formed of any suitable conductive material such as, by way of example only,
copper or aluminum. These conductive structures may be formed by conventional
blanket deposition of the conductive material on dielectric core 113 and into via
structures 117, followed by conventional application of a photoresist, masking, exposing

and developing to define the conductive structures on each side of dielectric core 113,
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shown, the location, or identification of Pin Al of the pinout
pattern of lands 118 may be identified by a fiducial mark 122 at a
corner of interposer substrate 112 imedi ately inboard of a row of
| ands 118. Such a fiducial mark 122 is useful for both operator and
machi ne vi sion recognition and proper orientation and pl acenent of

| and grid array package 100 for testing as well as assenbly

pur poses. mhdGicidAg S0Py pdrﬁoﬁshﬁ"tmnungatmm;a; akbs@d bycthe ﬁ:ﬁ@t@ﬁélsﬂgﬂat@nﬁf
| ands 118, which are matched to the width and pitch of lead fingers

of a |ead fYEHBUYDYHaeH9sdtabgton { haphald gy %P Py idgd b%%wa@émmerea}sﬁ
descri bed haloWed bOOR8] tid Gndietlve sﬁ&tse Qlaas'hgagresq']ﬂ?orﬁl%ﬁttﬂe‘?& lougﬁ g%&

of a portion of another enbodi nent a land grid array pac
accor di ng t@dupievehyr baedrar fillad.cand itlom, th@.@nmuctgwwﬁwamea@rpad Ioaglee IZQ@r

i ncludes o 1.con 2 with b 106

al ong oppog'} lﬁaﬁ&p%rllg %ﬁ%’r %q%%@boélgﬂﬁ% §oaf18 %ﬂlngcéﬁdﬁ% i eag Sefﬁi” fig. 3.

nmount ed bya kélderbassk or sthdepdi@theti alidlettér peadn | Mﬁerea{@oﬁﬂi% byvedBoth sides
wire bonds 116 bet ween

dhesi I t 03, w.t tendln
il eot r PEARIPSRoHHELES Al GonAl BRaEerhger Sovete £ o HHC At 5g o
i nter poser &gt vedt Bned %@ nol &Qﬂﬁéfeiy%ﬁamﬁa@ fRREsdis @ttr&u;’r%@l 17a§neme5\tb

i nterposer substrate 112, includes a dieléctric core or
whi ch car r leagingbpadadi $endedd 8 endipadsHap esppsedrpri si ng  t er ni naI pads

114, conductive cCep 8 5 #2Qpe LEL pads, Jié
bei ng el ectri ca Olbils’/@]conerllec%lsﬂddgraag/q:la ];% ’ g&g 8@%:3'%( eo§ %@ghﬁ i
conducti veag ﬁua@emaﬂ)l&saddsmg parthd@ﬂlbeﬁirg/fdrlham:tsmbl& mhihead[ead ﬁame or carrier
structures ric core 113 any suitable

el ectrical ftllbgtreﬁgﬂﬁ'cg?tﬁf COHBY Tty 28 iﬁg’ﬁr C”% %B?” ‘of exanple only, a
pol yi m de fil m [00B1jshaetepifidd LBl 4, £fand oA afrky Packadd MWL 00 @howdn in an
ceramic, and termpal pads 1 conduct Lve traces 115, conductlvely

4,
Uined or f VPR RASLORE QERGIFRE pqre defaddp §1G.11g IWdh%lafsahgmngﬁhy lepd
formed of rereiae! nal , e
only- . CopaaKe S0 LA BAINITL YR T84 FES scrilt A co Yt o 112
by convent plopesl fingsisalieepatelpd by trammverstlytenendion degnidniss3 (daweichak on

di el ectri Ctli%?rfa‘?eqléo a{ﬁﬂgtk @%19 nYtE%O }Z%or}fllg(ti Wit e égqgars%gﬁpﬁeﬁ tl]:inggake of

conventi onal resrst,
clarity, addltional components mounted to interposer substrate 112, 212 as described

below have been omitted from the drawing. Inner ends 308 of lead fingers 304 are
placed over lands 118, and mechanically and electrically connected thereto by solder 310,
which may be preplaced in a paste form, as by stenciling, on lands 118 or on inner ends
308, lands 118 being formed or coated with a solder-wettable material. The solder is
reflowed to bond inner ends 308 to lands 118 by application of heat. Rather than
soldering, lands 118 may be mechanically and electrically connected to inner ends 308 of
lead fingers 304 using a conductive or conductor-filled epoxy, which may be cured to a
B-stage (tacky) prior to assembly of the components and then further cured to form a
solid, permanent bond.

[0032]  As shown in FIG. 5, the assembly of lead frame 300 with land grid array
package 100, 200, after assembly with additional components as described below (not
shown for clarity in FIG. 5), may have a thin layer of dielectric material 316 applied as

shown in broken lines to cover pads 120 and, optionally, inner ends 308 of lead fingers
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and devel oping to define the conductive structures on each side of
dielectric core 113, 7 and etching away portions of the conductive
mat eri al exposed by the photoresist pattern. ~Alternatively, .
interposer substrates 112 and 212 may be provided as a dielectric
core 113 sandw ched between two conductive sheets, via structures
117 fornmed therethrough and conductively lined or filled, and then

t he conducBl}NeSL&lhrau@)tw MRy cbmpﬁmj f@mxa.hglenaap@pmemﬁﬁgﬁﬁchtab@Ipe@imﬂay
conventi onal%nggg and etchj may be eaS|Iy seen |n FIG 3, a

sol der masgP Spﬁ%&lft%’e'?%ti %F@Pé&%%dr A phajenolyber Ml ebesrmniayrded
to cover bgtdeding %@mn@fcxélﬁla@ﬁﬁﬂﬁ@&iuwﬁéﬁ hd Epoded SQﬁ aé‘ﬁjobrl?cé wavel%nggh

i nterposer substrtate to fil conduct I ned
not conpl eptlight fpigelbt VVekgcuie thegdiptoplaimst afmpm@ is1epPpliechrickak dmgers

t I I

are; ?yngacﬁggﬁg%gﬁ, b%%ﬁ’r‘?é;‘%? %gﬁl ag&%ﬁﬁum orcﬁ%tngsetréeegy %’31: vd\éllla Segg‘gms
functi onal B§6 teestvedlinusiongerpmds! tii2Oandebon epdrationhey shagaenbl yf W : E a

| ead frame or r uhstr at ot her c nents, as further
descri bed bel ov\@ %@ f‘i%%"@%b’l @tcggg'a é% adan‘ig araRAckpged 04y $0lymay
package 10Rave2a@s (Hhs e ivb- aﬁmemaﬁa%ﬁ@}doﬂ%as Eé:ﬂﬂotﬁ%lﬁ@nﬂhﬁédeﬁltﬂ Hisdroee
detail in FIG 1) may then be aligne lead fra

conpri si ngCQ’WBCté’ﬁrf’&’il% 120aep bb’rl&ﬁ@fgé‘@@éﬁ*ﬂé C@U@aréh@fhi ‘i’frf@mﬁiiong)fa

| | € g
ol 1 gyt gL oYL L O
formed wi t#Hructuaek fhelngeams B0dwn Fothogehd oaﬁkzey ofill i thmrart, yo, facidickité comnedtion

conponent s t oser substrat 212 as_.descri be

bol bw haveChEiR Sipp Rl HIRIE -G Riiea: Trhale £ifuRSuaeaRe bt

fingers 30thezte Asplpiced i0VESS.l6andy, bid griabtdaypeRasy @al boo @Bjﬂbe

el ectricall onn cted the to by sol der 310 whi ch may be | aced
in a paste™ %‘Eﬂaﬂi‘:a g\l ??E‘P’ICPW&CWSF’}S Aesqeibediabgvto lga fingeey 3 §lead
308, | andsfdd8atei ng for med or coated with a sol der-wettable
material. The solder is reflowed to bond inner ends 308 to |ands 118
by application [8P34ealn onrasieet ofithapresans intentiangond amuiere baiveaypnipenents

e Lt A L L RIS B RO 0

be cured tmdal20 and, thus, to semiconductor dice 102, 104 and ultimately to higher-level
packaging through discrete conductive elements 320. Similarly, one or more active
components (semiconductor device) 332 may also be connected to pads 120 and, thus, to
semiconductor dice 102, 104 and ultimately to higher-level packaging through discrete
conductive elements 320. As noted above, if an active component 332 as depicted in
FIG. 6 is configured as a flip-chip or otherwise bears its own array of discrete conductive
elements arranged to align with a plurality of pads 120, those pads 120 need not be
bumped and the discrete conductive elements carried by the active component may be
used to connect directly to those pads 120. As shown in FIG. 6, both passive and active
components may be connected to land grid array package 100, 200. As also shown in
FIG. 6, wire bonds 334 may be formed between discrete conductive elements 320 (or,
optionally directly on pads 120) and inner ends 308 of lead fingers 304 of lead frame 300.

Such wire bonds may be used to bypass faulty signal, ground, bias or power paths within



B-stage (tacky) prior to assenbly of the conponents and then further
cured to forma solid, permanent bond. [00321 As shown in FIG 5,
the assenbly of lead frame 300 with land grid array package 100,
200, after assenbly with additional conponents as described bel ow
(not shown for clarity in FIG 5), may have a thin |ayer of
dielectric material 316 applied as shown in broken lines to cover
pads 120 andgrpoget subn@dtk ¥]2,i210e0r te Bids1iB0Ge dEsilpead hbnaeibs oBthdQ4nduStich

a layer may comprise, for exanple, a I r coating such as a

pol yi i de, PRI NEd g MEPCTEnU g 1L2A 6 or spray head. A

phot opol ynmer nayp035[s 0 ARBoRERLOWLH diclRRR! 1h R4 3b¥ (P MRHLIAHIGYs adldRpl e
equi pnent and exposed to an appropriate wavel ength of |ight _
(typi cal | ymaype dispesse @verratepnserabitipirell 2at t2e ps well asover prssivgppil ia@td'.ed
Lead finge i [ i fi i on..an

{r ansver sel SRt Daai a2 anaan R4, Tt £cfnblrdil s WAk AT
and f or m opanjineoi32adeislaomaonsie3:8] opas vdemiect3édhdreundeGS.diddecacunderfal

| and grid ay, package. 100, 200 hav ads 120 of .the .
o df mens P Snaeh 8¢ FAE SRRt TBHARE D AN ~BiRed SaeHIith Sty b Gsvosed
conduct i vewghneinse $Bhndasoliy dissetdfondudtivi1danet LaRb Fllakyodeaad e
formation or disposition and bondi ng of preforned conductive bunp

bal I, studantsatns tosr mpshanical cosppaiep of edive Kemaettnhd’2 & iRmAper sBbLRSS o
of ordinary|ski hnd dhottRe dRldcrrict1QydraShdst A eaé)gg@é}g[;@i% 8% 1] 2504

conponents to |land grid array package 10 r connecting wre
bonds t hetheteafterad ltekaplival v silfcort Ggob ®paAube df ehapshlgrt inthyaerdspogackage

100, 200 ical nd el ectrical connec as ,descri ped
above to | ohpelERURE T8 sk oA SaRh G0, SRE0SN P T aE e
of the preﬁéhﬁWﬁﬁ%é@bﬁd@ﬁimaeMgk;mmme;pgssivehconporfnts d(e.g.,

i stor, induc c ifor) 330, ma e nechanically and .
reFZI(:tS r ?E:al |y co@ﬁ%@t e@%% dteB%S%fsa li%gré‘%ﬁfayt%@geaggﬁﬁi‘%‘Hﬂﬂﬁ@f&%laseéloée
102, 104 angd dshhdcradtiehYaiRr Bitahee 4beuthe riackam Bk e QUa i SLURL €
conductive elenents 320. Simlarly, one or nore active ‘conponents

(seni conduRq?st SiB ¢h.eshogsbmalonap stethsebastsh e eidtaryap aaekag@ 0 AGQ is

thus, to priented with interposer substrate 112, 212 facing away from carrier substrate 400, and
may be bonded thereto using, for example, a flowable adhesive or a dielectric tape or film
carrying an adhesive layer on both sides thereof (not shown), as is conventional. Wire
bonds 420 may then be formed between lands 118 and conductive pads 404 in
communication with circuitry carried by carrier substrate 400. Lands 118, wire bonds 420
and conductive pads 404 may then be encapsulated by any of the techniques previously
described. Passive and active components 330, 332 as well as wire bonds 334, may also
be encapsulated as described above. It should be noted that wire bonds 420 may be
extended from pads 120 more proximate a periphery of interposer substrate 112, 212 to
conductive pads 404 and, if interposer substrate is provided with some electrically
isolated pads 120, more interior pads 120 may be connected to conductive pads 404 using
two wire bond segments using an electrically isolated pad 120 as a “jumper” pad.

[0037]  While the present invention has been described in terms of certain

illustrated embodiments and variations thereof, it will be understood and appreciated by

those of ordinary skill in the art that the invention is not so limited. Rather, additions,
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sem conductor dice 102, 104 and ultimately to higher-I|evel packaging
t hrough di screte conductive elenents 320. As noted above, if an
active conponent 332 as depicted in FIG 6 is configured as a
flip-chip or otherwi se bears its own array of discrete conductive

el enents arranged to align with a plurality of pads 120, those pads
120 need not be bunped and the discrete conductive el enents carried
by the act byleti@RPORRALEBYNSE thel Bedirated aMRARNtsThdyE5d dffecled WilhREE
pads 120. As shown in FIG 6, both passive and active conmponents nay
be connect 8ePaH8 fEaip therspHitapd WPEQEE‘SQ@/@M@’} asyigfinednay e skimmuiishi n
FIG 6, W ggaihonds 334 may be formed between discrete conductive

el ements 320 (or, optionally directly on pads 120) and inner ends
308 of lead fingers 304 of |ead frame 300. Such wire bonds nay be
used to bypass faulty signal, ground, bias or power paths within 9

i nterposer substrate 112, 212, or to sinplify the design and
fabrication of the conductive paths within and on interposer
substrate 112, 212. [00351 As noted above, a dielectric |ayer 316
(not shown in FIG 6 for clarity) may be disposed over interposer
substrate 112, 212, as well as over passive and active conponents

330, 332 and wire bonds 334. If a conponent, such as illustrated
active conponent 332, defines a considerable open volunme 336
t hereunder, a dielectric underfill 338 such as is used in

conventional flip-chip and array-type assenblies nmay be di sposed

wi thin volune 338 and around discrete conductive elenments 320 to fil
t he open volunme and enhance the nmechani cal connection of active
conponent 332 to interposer substrate 112, 212 and anot her
dielectric |layer as described above applied over the assenbly
thereafter. Alternatively, a silicone "glob top" type of encapsul ant
may be di sposed w thin open volune 336 and over conponents 330, 332,
wi re bonds 334 and inner ends 308 of lead fingers 304 in a single
process. [00361 FIG 8 depicts a land grid array package 100, 200

whi ch is disposed on and connected to a carrier substrate 400 in the
formof, for exanple, a printed circuit board such as, wthout
limtation, a notherboard. Land grid array package 100, 200 is

[



oriented with interposer substrate 112, 212 facing away fromcarrier
substrate 400, and may be bonded thereto using, for exanple, a

fl owabl e adhesive or a dielectric tape or film carrying an adhesive
| ayer on both sides thereof (not shown), as is conventional. Wre
bonds 420 may then be forned between | ands 118 and conductive pads
404 in conmmunication with circuitry carried by carrier substrate
400. Lands 118, wire bonds 420 and ¢ondugiive pads 404 may then be
encapsul ated by any of the techniques previously described. Passive
and acti veN@aissleanedis330, 332 as well as wire bonds 334, may al so
be encapsul ated as described above. It should be noted that wire
bonds 420 nmay be extended from pads 120 nore proxi mate a peri phery
of i nterposer sUbst rAtsanﬂ;ﬂzﬁducﬂalzet’Eoe pmmmmmimds 404 and, if

i nterposer _substrate i s provided wt me el ectricall sol at ed
pads 120, MOF e‘P?FF%?”ibBtFat gcagpri%% %@Qﬁt '°é’berP&taé’&”“P@tyc%ﬁ?iﬁ'é%lwo’ﬁé{]&?

404 using two mree{tdaam@ afRGIIe Mat du8 ipBighhar| ed@ahérteRd dheisseltRérest apad
120 as a "junper” pad. [0037] Wile the present invention has been

descri bed in teth¥Tayrol dads Rroximalp padextendang AvscuIemet eagimpepaiiphetdl ons
thereof, it wil édgta%n%ﬁ@ﬁﬁ&ﬁ@%@mh@mﬁ&b@%gm@a zermqlgéof%e gwgl BAry

skill in the art that the invention is not so |inited. Rat
addi tions, 10 G@M@@mﬁﬁSVéﬁdhﬂmmaHM@nmewmhmﬂnubhéﬂwﬂmubnﬁaﬁbdm¢

embodi ments may, ba of Lo s‘?rg] W'rés eoltjelgldmg 8{&% tﬂ%tgse sy chhgl}'l%F 1 mtcirEoser

scope of the invention as e I ne
CLAI MS What i ssubk@iterfalt! 1bS¢onﬂpr15AugSeﬁMo€d3mdn@Grm aifeVvdfgadpaskageslly

conprising: an interposer strate cqonprising a dielectric nmenber, a
Bl ural ity of teSTHTL SCHPORR HROEPOTHE T TIPS EH St B Ve

peri pheral edgeethiaseof e ARy StRsicberpPlic@nehllydnAsddo Phdd ANMEs
proxi mate and extending along a same at |east one peripheral edge on

an opposi ng si devoofimeponahpet Yever substrate, terminals of the
plurality a jeast one semiconductor die mounted by a back side thereof to the one side of the

interposer substrate and having a plurality of bond pads on an active surface
thereof proximate and extending along at least one peripheral edge thereof
adjacent the at least one peripheral edge of the interposer substrate respectively
electrically connected to the plurality of terminals; and

an encapsulant structure disposed over the at least one semiconductor die and the one side

of the interposer substrate;

2. The semiconductor device package of claim 1, further comprising at least
one electrical component mechanically and electrically connected to the interposer

substrate through pads of the two-dimensional pad array.

3. The semiconductor device package of claim 2, wherein the at least one
electrical component is selected from the group consisting of passive components and

active components.
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bei ng respectively electrically connected to |lands of the |and array
t hrough conductive via structures extending through the dielectric
menber, the interposer substrate further conprising a

t wo- di nensi onal array of pads substantially centrally |located on the
opposi ng side of the interposer substrate, and wherein termnals of
the plurality are respectively electrically connected to pads of the

t wo- di mensi onal 4pad @h¢ ﬁ%ﬁiiccﬂidul:t@ﬁ%vi&'}ﬁcl&%@io?@lfagﬁlg:fi‘al’rthgic%n{HPi‘éiﬁ?%ﬁjchYe
a back side thereof to the one side of the interposer substrafe and

havi ng a plcORBIciiYsbusmpsybipgsqsbansat dapstsemact itheepads pf e evo-dinesnsighal pad

pr oxi mat e I | r.eof

Do acent t R Srap e afital Lo ok 1808 pRfocRaTs Ml SO0 bR or
respect i velly digrae toridpativeelomemect ed to the plurality of terminals;
and an encapsul ant structure di sposed over the at |east one

sem conductor die and the one side of the interposer substrate; 2.
The seni conduct 6r deVheenfiaakiager &dvicel patiagd of i befirB@ gPMpsising dakrete

| east one el ectrical conponent mechanically and electrically
connect ed CONARYS s shwesed an s dsastomech fisiges phifig twe-dimgasional pad
t wo- di mrensigpal pad array. 3. The sem conductor device package of

claim?2, wherein the at |east one electrical conponent is selected
fromthe group consisting of passive conponents and active

conponents. 12 4. Th }: tor.devi ka f.claim.2,
further conpris?ng d?@%&%?ggﬂgﬁﬁb%%Fgﬁéd%%ﬁgg&éwg%8@%5“6?”%%”?5&4?ﬁ
sonme of thé&apadsmpfisihfe ptunditdbfiiend fioged hqvad inagreays rebetiadly HBpsded oner

el ectrical ,c ent .bein onnect.ed .t o Be. ads through some of ., the
i sor et o LA T BrdPERbAE S SPosiHesiAEn 1o B S SIeUE arpRergicaly
claim 2, fuiddedtricdyRoOhSIcRD tRdrser et e conductive bunps di sposed on at
| east sone of the pads of the two-dinensional pad array.
7. The semiconductor device package of claim 6, further comprising a wire
bond extending between at least one pad of the two-dimensional pad array and an inner

end of at least one lead finger.

8. The semiconductor device package of claim 6, wherein at least the inner
ends of the lead fingers and the opposing side of the interposer substrate are covered with

a dielectric material,

9. The semiconductor device package of claim 6, wherein the at least one

electrical component is covered with a dielectric material.

10. The semiconductor device package of claim 2, further comprising:
a carrier substrate to which the land grid array package is affixed by a side thereof
opposite the interposer substrate, the carrier substrate including a plurality of

conductive pads on a surface thereof to which the land grid array package is
affixed; and
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6. The sem conduct or devi ce package of claim2, further conprising a
| ead franme conprising a plurality of |ead fingers having inner ends
respectively disposed over |lands of the land array on the opposing
side of the interposer substrate and nmechanically and electrically
connected thereto. 7. The sem conductor device package of claim6,
further conprising a wwre bond extending between at |east one pad of
the two- di meredootedxipathgdretegendnds afitherinerarragndd ofndattiveqass obihe plueady
finger. 8. The anigoqductﬁg devi ce package of claim6, wherein at

| east the inner® SRGEBF PPfe | ead fingers and the opposing side of
the interposer substrate are covered with a dielectric material. 9.
The sem conductor devi ce package of claim6, wherein the at |east one
el ectrical conpohent n&seadsadegovdavicepaghagr atelping | rdemirar spmpiging Thére
sem conduc j j . I S1.Og

carrier sugﬁdrgﬁidtgﬁg H\%haf%ﬁgif? ﬁggtlogélgb%qr)ft © é’% gﬁg@ﬁ%@éﬁ ?ésr%g?'}dl a>a<led by
a si de t hef@usitictiveupdsf the catréer suliserisoser substrate, the carrier
substrate including a plurality of conductive pads on a surface
thereof to which the land grid array package is affixed; and 13 wire

bonds ext endi nglbet vBlersehacwduabr ddveelpasidgans ayinand waRRMeHeiwie: IRAES
of the plu pads, | The sem conduct or device

Bahit of conductfve I . T ]
package of “Tl% ’%1“5!61}% betireRat lea B et Pad sighatwa-digengien pas prawindg:
bet ween at cdr@astveqag opa@ cafrict E&ﬁosir%'c%ﬁﬁ% ié\%‘ ;]?_égn%g ’Birnfa@gt a{i’lrleqec"{’r(ijcall

conductive pad of the carrier substrate. " The sem conduct or devi ce
package of iseletfippd of thapwp-dimensipaalfiadarepnd  bond ext endi ng bet ween at
| east one pad of the two-dinensional pad array and a conductive pad

of the carrier substrate conprises two segnents joined at an

el ectrically Kol at’Ba spadtoofludtdreleyive pakikapnsi dgiad | (Dadie@in A)east the lands

of the land array, the wire bonds and the conductive pads are covered with a dielectric

material,

14, The semiconductor device package of claim 10, wherein the at least one

electrical component is covered with a dielectric material,

15. The semiconductor device package of claim 1, wherein the at least one
peripheral edge of each of the interposer substrate and the at least one semiconductor dic

comprises two opposing peripheral edges.

16.  The semiconductor device package of claim 1, wherein the plurality of

bond pads are electrically connected to the plurality of terminals with wire bonds.

17. The semiconductor device package of claim 1, wherein the at least one
semiconductor die comprises two semiconductor dice, one semiconductor die being
mounted by a back side thereof on the interposer substrate, another semiconductor die
being mounted by a back side thereof on the active surface of the one semiconductor die

and sized to leave the bond pads of the first semiconductor die exposed.
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13. The sem conductor device package of claim 10, wherein at |east
the lands of the land array, the wire bonds and the conductive pads
are covered with a dielectric material. 14. The sem conductor device
package of claim 10, wherein the at | east one electrical conponent
is covered with a dielectric material. 15. The sem conductor device
package of claim 1, wherein the at |east one peripheral edge of each
of the interposer substrate and the at | east one sem conductor die
conprises two OE$OS|ng peri pheral edges. 16. The sem conductor device
package of claihi1 TiresemnigpnduetordeyicaIppekpes ot clpighky, pegteinthe bond pads of

el ectri cal bychG@aRest 8o icOnd e R} élmlthé %{1 91* gé?ﬁl%mkt%rme A %Yb(ftﬁcat?@nds'

17. The sem conduct or device package o ailm1l, whereint east
one senlc@%ﬂ@@@@ﬁDw¢thﬁﬁbﬁf@esmﬁ$mN®GWﬁdmndactor di ce, one

sem conductor die being nounted by a back side thereof on the

i nt erposer substrate, another sem conductor die being nounted by a
back side theretd. onThewenmianidvaosdevicapaciabe bhaaiank, veiemdis crducipilagl e

and sized to | eave the bogﬂﬁgﬁ %gOf the first sem conductor die
exposed. 13TUETE FHENSLAPE £ esaémed@e'ﬁaﬁzé@fétr&e claim17, wherein
t he bond pads of each of the one sem conductor die and the another

sem conductor die are electricall connected to the plurality of
terminal s with #-re Dorgsiconductqidevise prekoaeiatelom ddvitls cpaptisipea of

claiml, ‘t"ﬁ?%[egﬁ i uh@&f‘ﬁqﬁ; eﬂ”d%ﬁ%sed?r&%&&ﬁleﬁ v%!u%l?e?\gé nt e th(ralspger al

edges of e I nterposer s Sstr e sem con evi ce
package of elettetancdmpénent et the opparsingisitly odthedn’eflﬂetﬁsubstmmwfaubdet the
mat eri al dj Sp osed en th east one

el ectrical &8 %88@%"“5‘?&%‘5&5 éﬁ&i‘g(?‘ﬁge 4j'ehet e ‘?‘I’é“‘i EURPRIERYIs connected

substrat e ante phgut tHecheo-diinsssi@laepiandyct i ve el ements by which the at
| east one el ectrical conponent is connected to the pads of the

t wo- di nensi onal pad array. 21. The sem conductor device package of
claim 2, wherein, therisehf@alu@h&ievice package of claim 2, wherein the at least one

electrical component comprises a plurality of components including at least one passive

component and at least one active component.

22, A method of fabricating a semiconductor device package, the method

comprising:

providing an interposer substrate comprising a dielectric member, a plurality of terminals
proximate and extending along at least one peripheral edge thercof on one side
thereof and an array of lands proximate and extending along a same at least one
peripheral edge on an opposing side of the interposer substrate, terminals of the
plurality being respectively electrically connected to lands of the land array
through conductive via structures extending through the dielectric member, the
interposer substrate further comprising a two-dimensional array of pads
substantially centrally located on the opposing side of the interposer substrate, and
wherein terminals of the plurality are respectively electrically connected to pads

of the two-dimensional pad array;
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el ectrical conponent conprises a plurality of conponents including at
| east one passive conponent and at | east one active conponent. 22. A
nmet hod of fabricating a sem conductor device package, the nethod
conprising: providing an interposer substrate conprising a dielectric
menber, a plurality of termnals proximte and extendi ng al ong at

| east one peripheral edge thereof on one side thereof and an array
of | ands prmxhtiele @@ﬁbr&k&ﬂfd&hm@tc&kﬁm@ absRlcakerbas theae side of the

peri pheral edge, on an o posi ng of t terposer substrat e,
termnals of th&terpess s ﬁwe B’éti“ ‘r‘fé%tpjé?épi) afls g &g AeLEaptT seedhsipelct ed

to lands of the Joﬁﬂﬂat@ﬁﬁ@é&terﬁmg%@@ £ RAdURE] 'p&@pﬁéh’ﬁ edfd MELYf £Bacent the at
ext endi ng throuPh the dielectric nenber, th I nt er poser subStrate
&

further conpris ﬁﬁcﬂepmmﬂﬂﬁﬁ@ﬁ§ﬂﬁﬁ@1mﬁﬂﬁé?*@bﬂﬁ@ﬁs substantlally
centrally | e%ﬁ?% nyngf&ngyygﬁgﬁgpggg ?ﬁvﬁt &ﬂ%n&g&%tgﬂ? Eu%r@ frate,

and wherel re respective rlcaIIy
connected t o patsminals; 4le t wo- dinensional pad array; 15 nDuntlng at

| east one senm conductor di |Fe t hereof t si de of
the inter PRI &Gz “W“ﬂ%““&e ‘IeﬁF |3 {5t one FYRiGe EO" P?aé} hEeve
surface thereofwd@épﬁbnﬁ&gmﬁngﬂ@ﬁﬁ@ndlng al ong at | east one
peri pheral edge thereof adjacent the at |east one peripheral edge of

the interposer substrate; respectively electrically connecting the

plurality of bopd pagg %&h&@@fcﬂ%ﬁ”ﬁ lﬂ{l%epfzom el .ﬁ@ékﬁnig{g@daﬁ' &:?ﬁdaﬂ

an encapsul ant structure over e at lTeast o em con |e an
t he one sc@meufngtaheastmne eroseEnl ®uipsnedtethe Zlﬁerpﬁce snetrhedhofighc pais mf
22, furthe{ d“nesm% pechqplcally and electrically connecting at
Ieast one ica Sﬁﬁ et to the i nt erposer substrate through
pads of the tmo dlnen5|onal pad array. 24. The nethod of claim 23,
further conpris sel ect i e at_| east one

P &fpg 1ehe metho o} cqalm 23, further comprising selecting the at least one

electrical component from the group consisting of passive components and active

components,

25 The method of claim 23, further comprising disposing discrete conductive
bumps on at [east some of the pads of the two-dimensional pad array and connecting the
at least one electrical component to the pads through some of the discrete conductive

elements.

26.  The method of claim 23, further comprising disposing discrete conductive

bumps on at least some of the pads of the two-dimensional pad array.

27. The method of claim 2, further comprising providing a lead frame
including a plurality of lead fingers, disposing inner ends thereof respectively over lands
of the land array on the opposing side of the interposer substrate and mechanically and

electrically connecting the inner ends thereto.



el ectrical conponent fromthe group consisting of passive conponents
and active conponents. 25 The nethod of claim 23, further conprising
di sposi ng di screte conductive bunps on at |east sone of the pads of
t he two-di nensi onal pad array and connecting the at |east one

el ectrical conponent to the pads through sone of the discrete
conductive elenents. 26. The nethod of claim 23, further conprising
dihs pOSi ng di scrEfl.eI CDlﬁHiud ethbd ef clbivnPs ﬁmﬂaeatohmlg&%g S@ondimpfa \b?ebcﬂﬁids of

t he two-di pension ad array. 27. The nethod of claim2, further
conpri si ngg%WS‘?ﬂ %fﬁ??@P s raga feaive-dimrsiogal g a&ay rlt# alt inngt @ of algast
fingers, dbsdesd figsd-nner ends thereof respectively over lands of the
| and array on the opposing side of the interposer substrate and
mechanically and electrically connecting the inner ends thereto. 16
28. The net hod cl-al . 1.S1 N6 ex ' ' nd
bet ween at | eas -Onéﬁ%gﬁg%?d%ﬁ%&Pﬁgﬂg@ﬁ%%gﬁéﬁgﬁﬁﬁ%§&§#$%§é§ﬁ%gﬁﬁgp

i nner end eddsaf tHedeesit fingerseant] dizedofposige side 20the Thepoet huidiref withad diel2atric
further conprLsfng covering at least the inner ends of the |ead
fingers ant®H8" opposing side of the interposer substrate with a
dielectric material. 30. The nethod of claim27, further conprising
covering the at_|east one electrical conponent with a dielectric
material . 31. THe nethrorced ef daim 273 furthgr eqientisingrisr pngige ablepsi oithg a

carrier subshfighRohBoldewhARdididid ALlAY, Package by a side ther eof

opposite t I nt er poser substrate, the carrier substrate including a
plurality of conductive pads on a surface thereof to which the |and

of the | and arrsy an dBRHEE LR R A a1y of conductive
pads. affixing a carrier substrate to the land grid array package by a side thereof opposite the
interposer substrate, the carrier substrate including a plurality of conductive pads
on a surface thereof to which the land grid array package is affixed; and
extending wire bonds between lands of the land array and conductive pads of the plurality

of conductive pads.

32.  The method of claim 31, further comprising extending a wire bond
between at least one pad of the two-dimensional pad array and a conductive pad of the

carrier substrate.

33.  The method of claim 32, wherein extending the wire bond bond between
at least one pad of the two-dimensional pad array and a conductive pad of the carrier
substrate comprises extending the wire bond in two segments joined at an electrically

isolated pad of the two-dimensional pad array.

34.  The method of claim 31, further comprising covering at least the lands of

the land array, the wire bonds and the conductive pads with a dielectric material.
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32. The nethod of claim 31, further conprising extending a wire bond
bet ween at | east one pad of the two-dinensional pad array and a
conductive pad of the carrier substrate. 33. The nethod of claim 32,
wherein extending the wire bond bond between at |east one pad of the
t wo- di nensi onal pad array and a conductive pad of the carrier
substrate conprises extending the wire bond in two segnents joined at
an electrically isolated pad of the two-di nensional pad array. 34.
The nethod of claim 31, further conprising covering at |east the

| ands of . the land array, the wire bonds and the conductive pads with
a dielectric material. 17 35. The nethod of claim 22, further
conprising selecting the at | east one peripheral edge of each of the
i nterposer subst3ysat e Btnéthed etcldipds) AQher ERifrboRddktbGig Et et leh® one
conprise two opposing peri pheral edges 36. The nethod of claim 22,
furt her corﬁﬁnﬂog?rﬁbed@? &t ?%thoéﬁwn@mﬁ@‘cspb%@twé thespt ipast presemicopdidor die
pads to th w re bonds. 37. The nethod of
claim 22, ?agkﬁgﬂgconp |§%§%E&@§%§%??eg the at |east one

sem conductor die to conprlse two sem conductor dice; nounting one

d die b he. | b ;
Sountt no- anot her Vo g ReEb it ) F e SRt Ring SRR camieping e ©

active surfgeelinfofttoad pads 6 €d gl oAty ddrminags with ¥ildwoAgy, to | eave the
bond pads of the first sem conductor die exposed. 38. The nethod of
claim37, further conprising electrically connecting the bond pads

of each of the ome SerfeaAnALs il 2, Athet Aanaier send conduct or
die to the E@urallt of termnals wWith wire bon 39. The net hod of
3G

cl ai m 22, mthé@hiwt@mgeml@mﬁun@r tligdo ema@@dWars@mlcsmwr@m, to
extend to RASIRAELAL sGHO5RRlor ik ansa%kg‘aé ?ﬁeresolf%ﬁ&ﬁe A Rrpotl sullifice;

nmet hod of clarm conpri'sin
mounting another semiconductor die by a back 31de thereof on the active surface of the

one semiconductor die in a manner to leave the bond pads of the first

semiconductor die exposed.

38. The method of claim 37, further comprising electrically connecting the
bond pads of each of the one semiconductor die and the another semiconductor die to the

plurality of terminals with wire bonds.

39. The method of claim 22, further comprising forming the encapsulant

structure to extend to peripheral edges of the interposer substrate.

40.  The method of claim 25, further comprising disposing a dielectric
underfill material in an open volume between the at least one electrical component and
the opposing side of the interposer substrate and about the discrete conductive elements
by which the at least one electrical component is connected to the pads of the two-

dimensional pad array.
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underfill material in an open volunme between the at |east one

el ectrical conponent and the opposing side of the interposer
substrate and about the discrete conductive elenents by which the at
| east one el ectrical conponent is connected to the pads of the two-
di mensi onal pad array. 18 41. The nethod of claim 23, further
conprising selecting the at |east one electrical conponent to
conpri se a plurakity e GompEBLaks, NGkl BonRlih EaNiADRARRLYS
conmponent and at | east one active conponent. : e nmethod or claim
22, furt her elegnpslicoinpgnang st ¢amgprish e phtralite aS¢ongroments el widnpriat d¢asy ordi passive

after nnuntig tont£§ %E}&Qﬁoﬁﬁﬂfﬁbetra e and connection of the
plurality of°BRWE"FAGS" t°854HE 2B 8MPPYI5f termi nal s and before
assenbly thereof with additional structures. 43. The nethod of claim

42, wherein testinhg conprises at |east gne of _open/short testing and
functional testi % 1 bhe method of claim 22, further comprising testing the at least one

semiconductor die after mounting to the interposer substrate and connection of the
plurality of bond pads to the plurality of terminals and before assembly thereof with

additional structures.

43.  The method of claim 42, wherein testing comprises at least one of

open/short testing and functional testing.

19



