TI TLE OF THE | NVENTI ON LEAD FRAME- BASED SEM CONDUCTOR

DEVI CE PACKAGES | NCORPORATI NG AT LEAST ONE LAND GRI D

ARRAY PACKAGE AND METHODS OF FABRI CATI ON BACKGROUND OF

THE | NVENTI ON [ 0001] Field of the Invention. The

present invention relates generally to packagi ng of

sem conduct or devices and, nore particularly, to | ead

frame- based sem conductor device packages

incorporating at |east one land grid array package

therein, as well as_pethods of fabricating such

packages. [0002] DI LEQR AHE INVENTION A ¢

Sem conductor dice are beconing ever-snaller in

di nensEél) FRAMEBASNHIASENHEONDUCT R DEMICBPACKAGES

t echiNCORPORATING AD-IFHAITEONEhANIKGRIDIARRAYI RACKAGE

sem conduct or di ANDMETHODS OFGVBR IETION | ncr ease

t he nunber of dice which may be fabricated on a wafer

or other bul k sem conductor substrate. As a

consequence, itghegaiRs OFHIE nGWENTIBR empl oy | ead

f rame- based pac%a‘g'l‘n‘g_%mvs—m‘n'g_%' xanpl e,

wi(081borduield bb thetiIneatioy. The presert nb@:ntiorpmdiaiesagenaradiyeo packaging of
semlcgrﬁdfjl dg{glﬂigg]géia@;m%\%%}%q%égr {9 ggg &atsgrﬂl St nguztlgf celev1ce
packag@s,tlﬁ&ﬁ'ﬁoﬁghgﬁtel%st BROGNRBAS arthf Bﬁjﬁd’agé‘ﬂlefén dis fv&fe'llcés's|ntleth<5d‘s of

not inpossible in some circunstancdes, to place inner
fabricatingssush phedages.i ngers of a lead frame in cl ose

AR st SR PP BRI A8, P ool it Rt syt in

dimenSioagb@Rdropt AdxAncdstin BAERARS tefMRRSSyHNE ab @0-@91156!dt‘1sﬁﬁn1é” of initial
w re bonding capillary head accurately enough t

semw%c@pr@&m@e&ws wredevelqper f9gagrasedherambs of dlceggﬂ}lgh;@ﬁy be fabricated
ona vpi? S%:RALS bu &%&onﬁ%t&?ﬁrbstr%@ ©Rs Qgg% gﬁl&l%g,iaﬁ gec%?r{e% lilrg)ere difficult

ong a cen axl s a sem con
to empley dead \feand &- bJa’sadi padkagiag techhigdes' hisixx] $oraaxampte) nfse boads to d1rect1y

" LOC" ckages, one may be faced th a. choice
Comeﬁfét%é@ﬁgwﬁ%%ﬁﬂ? %@3 SHas 968 52 Mfgqeéaélmm&mgsslwf bond pads as
well a@ h@&@asﬁﬂgeﬁﬁdhr(sﬁcﬁ%? bARRXA E%E%nt %&uf ds k}@ﬁ%r@gqtsdlf lt, if not

form ng overly long wre en t
imposarte m@nme@hrympbtan@d toiptace innen disdsaff 1¢adat‘d1gbrsngerleadaﬁmine in close

L | k f. t
o g e B EER L , BEE prpen
minindugn B&idghdt sﬁz’mﬁlﬁﬁiﬁtcﬁq{ BRdmics 1rﬁ§bs§1'8!é&6§5é51ﬁ6f1 al¥re bonding capillary
so-cal l'ed "wiré bond sweep” Tnitiated by the flow

head arcwmtelmnquﬁb tordyaié pordird ap it pethpossibla dagnage ée, adjacerd bong pads.
IS mﬂg@&e & h%g %&(Pﬁa%g é}e Gz{r{agggd ?II n%% Egn%ra? hxid b h sgmlconductor

S Or ex
die, such as is convent10na1 in so-called “leads over chip,” or “LOC” packages, one may be faced

with a choice between elongating and 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. The use of overly long wire bonds or extended lead fingers

may also degrade signal integrity.



may al so degrade signal integrity. 1 [0004] In

addi tion, nobst conventional, |ead frane-based packages
do not facilitate high device density in conjunction
with high nulti-die device yields in terns of
utilizing available "real estate" on a printed
circuit board or other higher-Ilevel packagi ng. [0005]
Therefore, it would be desirable to provide a

sem conduct or device assenbl y packaging configuration

ul I nduct. or
WﬁHO@Q!ﬁWg % ﬁvenﬁ%arl el% craaos ae y% | tpa KECR) 8% aot facilitate high
devicd@shsity ﬂﬂébn}iﬁﬂc@ibn WMM Hglahmsilti-flircelick JiebdsingerhBvfiv6ifikingAvailable
of highly reliable nulti-die assenblies offering

“real gstateitqnyapyntRd glcwheasd orether highes-lewkpaekagiogvaRY OF THE
| E%?gin Pt (91%6 whif l%(? Q‘(%le k! O}de%rkeﬁl?@ﬁ{laglsde%ce assembly
rane- based sem con uc I ce
packagmglcuniﬁglga@dn Whﬁhtwdmﬂd?adcaﬂﬁhcgllatedzvaf-sraylleﬁlaelha@ﬁduc{tﬁﬂﬁé’d and their

I n one enbodi he prese |nv tiopn conprises. at
smallgramere Qoselspits %an&%ﬂs angh whi gﬂalfcbpaaﬁltqtﬁf@rfa%@ﬁmn of
ads of
highls I B e S R M RN RE S REUERNSETGe o
the interposer substrate to which the at |east one

sem conduct or Ehfaﬁiuﬂﬁﬁﬂ&ﬁﬂcuaﬁﬁaﬁﬁ' A Eeads of the

i nt er poser substrat8=arc—etrectrreat ected to a
| Flﬂﬂﬂgr ITthe Présant 1ﬂaérftf%f1'%oﬁl n@@dasleﬂf frhﬁ@%s«ﬂ%ﬁﬁ%nﬁﬁctor device
ong one or nore edges of the interposer substrate
packaamc udingatdgast enrvalend guidadiypaekhgmal (in the X and Y
Ld(}l%e bg 2163 gla (?1{1}68? nher}%lgleé {élg(e: Eo%jccggpglg%%ﬁﬁ%aé?oneasemlconductor

die m@jntéd'\t@ anl 1ﬁieﬁfd§615@bst$41@,3ﬁ1ﬂﬁ‘tvﬁe boads dxbendaig @A Sbn®P&ls of the
sem conductor die. The at | east one sem conductor die

semicegipoigr dée tdaainglmade or ieotidrerf thy inferasee Aesaigitathich the at least
one Séf]r%geéﬂdgl?t& g 19 %Qlﬂé&g TﬂeQ%g{r?Ifrlﬁl %Qﬁ f:;ﬁlg [rﬁ?%ﬁgger RS2 aectrlcally

encapsul ant rray pack
conneafed to p tandi gﬂ“ldnagraar plavterndifl madssdndamis exmdngr dlag @eidr abdre edges of the

1nterpfg§e% & J (ter?a‘{egag?lgig értl Sﬁé&{‘aﬁﬁ%ﬁ%ﬁnﬁﬁeﬁ nal lb?agst | 1gcfct1E)1r1]s more
centraﬂl?qgéa%rﬁa%q)att@maoﬁpﬁééj bt)f}?ﬁ'ﬁﬁ ﬂﬂﬁ@ﬁg 1&5&@ 'gﬁltﬂe oppd8ing side of the

tter pad'array may al so” be enployed for fabrication
1nterpo$er aulistrlate fgmndh%\artdwt o seppictinduetet diec dihdatkensi one semiconductor die

| t 0008], I n fabri.cation.
and i BT O PRI Lo BBy Pe0 Rk iar (8 inerposer
substraedRiedifRfcdpBulaht) & RISERA bl 8dy Pitkagd WIS proMdEngld two-dimensional

| ead fingers of a |lead frane superinposed on the
pad ampppsiahlg for open/short testing and functional testing of the assembly before the land

grid array package is incorporated in a lead frame-based assembly. The latter pad array may also
be employed for fabrication of a ball grid array using discrete conductive elements disposed on
the pads.

[0008] In fabrication of a lead frame-based semiconductor device package according to
the present invention, inner ends of lead fingers of a lead frame superimposed on the opposing
side of the interposer substrate may be bonded directly to the land grid array pads. Thus, the
length of interconnect structures extend from the bond pads of the at least one semiconductor die

to the inner ends of the lead fingers is extremely short, enhancing signal integrity. The resulting



side of the interposer substrate may be bonded
directly to the land grid array pads. Thus, the

| ength of interconnect structures extend fromthe bond
pads of the at | east one sem conductor die to the

i nner ends of the lead fingers is extrenely short,
enhancing signal integrity. The resulting 2 assenbly
may, optionally, be encapsul ated, outer ends of the

| ead fingers extendi ng beyond the envel ope of the
encapsul ant body. A conventlonal trimand form

assemblnpgy ; ephiopally, ﬂeé epeapgulatgd, quisropds efhtiée lead dingergiextending beyond the
dafl
envelgger n%g%g? gﬁcreé s&lgl‘g 39 ItAxhé(e) El?t\}\@éﬁ%&lnd ﬁ% ?E&fn?&{ I?la? be used to

remoedilis leafl ftane dueradnding gerlsad findersnal wahaytie lﬁmﬂoﬂh@ﬂ@bﬁrs eftending
resultin sem conduct or. dev pack e, of the present

therehhyest £ fog%ﬁﬂ‘%wt%@da o thgrie a@efgvg@és ‘ot hegs pad lepetp. A resulting

semidof@isctiSael RE F)h&é%@ df iR prsEhGnldi®ioh %S(ﬂllbltfﬂ% Akh 9@ of 1ntegr1ty may
convent i onal, mpact "sem conduct or package

thus helfabriml tb nuoi¢ th@éotphhﬂ{gg of @E@Wﬁtio@ﬂmpabmmmﬂd&tor package

array packages as previously

SuCh agfd‘ﬁfl‘ée%‘ifg %Qgéd on opposi ng si des of, and
d'[O(ﬁID‘]' YIn RASHEethb i8R twd 138€ 8 d BfrafpdRages a%%[’@llously described

di sposed t her ebet ween. in this enmbodi ment, the pi nout s

are suprimpesed MRPPPPsite aﬂewf gid @mﬁy ban@ge, lead Bingeonéf glead frame

o N TR T e

are cdilﬁgafedkaednﬁbﬁi,xnag@abfbnesammer nposed on opposing sides
of a lead frame di sposed therebetween. However, in

t KGO nifB artiether srpodigiest, syvo dand gnalr?aragmaeka@psr ag previously
describ@d Ei%gggsan? %ﬁ]i;]ér[rﬁp 9 #53 1%35(?&% 0 N cﬁ% 5584 h%?e%etween

I ngefs e ot er 1an array
Howeqyag Ina‘gns d:mlnodgmemteoﬂiy one af thy lamlcgrel e&ﬂyrﬁac]adgleyhmmm gfid array

pads (i b od Beeiiof e ke omtin b her el Bovsbkoachsine

mech@lﬁga‘-ilyqndteth%tr[ca[@ LO8fckicd AirebtWProdh&BRSIaAMlid array Packa%%by discrete
superinposed pad arrays, whérein the pinouts ©

Condlzmﬁh el&meat; eateedmgtbatweley thmmﬁs gﬂtheu rasepectmer tvor-dineagiesal,
ot he ectric erfii
SuPerbme‘%ose R %”ayts’\/\%h‘frgﬁéﬁ gl?lf‘%uts 8t Fa§ SB%&%agVe% AR “%‘?'iﬂ?lé{ocg{lﬁ%ured as
mirrofl &g b ofOMBIRdrT Vedieleetie Rinderfilldn HEDIHSFbsbdBetlv@aithe two land grid
fingers. [0011] In still another variant, a

array agkagem aigund thegliscretp eondaciueaglements and betweenibe dgadifngers.
p VoL lg?sllré lrgﬁlsl Hg&p%rg\?aggﬁ éh géni%&gd VR r%?({]x&iﬁéfei cEn‘&ra"il Eow or rows of bond

ving a hroug
pads majabei monatet by its BAG)e fuafabe oran 1hieq)obamib£tmﬂ6hhemg1@ slot therethrough in

h the sl ot and connected, as by W
boardgihela ?1%@& G HioRaie B%fgpf&% being sxpessr yeugh el And gonnccted, as by
wire lﬁdnﬁﬁ‘,l"tb G p&dsUir thd Bterb ST biRAraR3HRkink e slot. The terminal pads, in

turn, are electrically connected to lands proximate and extending along at least one peripheral

edge of the interposer substrate through conductive traces. If used, a segmented array of pads
electrically connected to the terminal pads may be disposed in two groups on opposing sides of
the central slot outboard of the terminal pads. The resulting land grid array package may be

connected to a lead frame.



turn, are electrically connected to | ands proxi mate
and extendi ng al ong at | east one peripheral edge of
the interposer substrate through conductive traces. |If
used, a segnented array of pads electrically
connected to the term nal pads may be di sposed in two
groups on opposing sides of the central slot outboard
of the term nal pads. The resulting land grid array
package may be connected to a lead franme. 3 [0012]

s .of fabrjcatin e franme- based sem conduct or.

oNEE" Mesadet diticahfialerd hapnerumed SomeoRGRtpT Gy e ackages
includiig AMeRAEKARA] BFi€ afthy PaRASONR AR cONpihEl BY 82§Msent invention, as

invention, as are land grid array packages suitable
are laicdbgridigmay packhges suitatdo frdwse oy thd semisendustardsivice gsssmblipgof the

resent invention. BRI EF DESCRI PTI ON OF THE DRAW NGS
prese‘ﬁé’ﬁ)‘f@ﬁoﬂ‘l G | is a perspective view of one land grid

array package configuration according to the present

invention with a near side of the acka%(]a cut away to

depi ct i nter nBRIE RRTION (QIOTHE [PRA& %X a to

2 p

el [ of . i r ; -

403 el s fe R h BBl B R Bl cqlfiguration
accordthto the peaentanpeitiopdthya fidae sidebf the[fa0k4zk cht &waydtol depRidinternal

enl arged, side sectional elevation of a portion of
compei@fher |and grid array package configuration

a re¢li {9; i [ X I .S a

per sggc?iq \C/}ég\llslt ;2{% %F&éﬁ%%mé?ﬁ égi@raar{/agg’;agﬁa Sé@FIé' L

a¢@asyi Gt DAtihen egdasé niew oleepirtiomoPFICH 2 rear a perdbhery thereof;

2 Wil EACCT B e st St R wAtB &1 R agrot nphffand erid

array Bﬁdk‘éig@_é&ﬁ}gura‘%ﬁ‘ﬁ@&ﬁdﬁﬁft@ﬂiy;ﬁ‘vé’sem: fbertionead frane
according to the present invention before and after a

t [00h7] add Gt disa perepestivoview]deledd gidarr®y paskagesasisending to the
vti.ew 9f an upenccg ul at e%&?lenbl dilms%{tr of aland grid

Presei AR eKE e 4% 18 WY RS 1 684 "MP&he according to
t pE0 18] e TG 5 iy dhein@iic brhasfRnandaprhifagid einbddirhentifd Jand grid array
form ];ger ation; 500201 FIG 7 is a perspective view of

packaggasseahlpdgyifia leed Spnscackerdms ta dicarerenyinyentiarksiergand after a trim

[ t of the invention prior to assenbly with a
andf(fq‘[eﬁg(g%#dr@%é and after one of the

[0019] FIG. 6 is a schematic view of an unencapsulated embodiment of a land grid

, FHYQAC

array package assembled with a lead frame according to the present invention before and after a
trim and form operation;

[0020] FIG. 7 is a perspective view of two land grid array packages according to
another embodiment of the invention prior to assembly with a lead frame and after one of the
land grid array packages has been assembled therewith;

[0021] FIG. 8 is a schematic side elevation of one variation of the embodiment of
FIG. 7 wherein the two land grid array packages are each directly connected to opposing sides of
the lead frame disposed therebetween;

[0022] FIG. 9 is a schematic side elevation of one variation of the embodiment of
FIG. 7 wherein one of the two land grid array packages is directly connected to the lead frame

disposed between the two land grid array packages and a terminal array of the other land grid



l and grid array packages has been assenbl ed therew th;
[00211 FIG 8 is a schematic side elevation of one
vari ation of the enbodinment of FIG 7 wherein the two
| and grid array packages are each directly connected
to opposing sides of the |ead frame di sposed
t herebetween; [0022] FIG 9 is a schematic side
el evation of one variation of the enbodinent of FIG
7 wherein one of the two land grid array packages is
directly connected to the | ead frane disposed between
array phekagous doanettest tod temingl queaylod gheesfiranldnd gtié prray package asjng an array
. the ;other . land qrid 4 array package is connected to
Ofdlsglfe%ee‘%%dﬂ%tfveaelle e)?gso%nill he first land grid array package
Ug0023] aIFIEY, 1Y a sthelhsCrptReaishied Mad fh@BEIHSe ad8fter removal
[0023] FIG 10 is a schematic representation of a |ead
of elementrdaterslly sprneghing and wpajatipglead fingerséheseaint s | ateral |y
connecting and separating |ead fingers thereof.
DETAI LED DESCRI PTI ON OF THE | LLUSTRATED EMBODI MENTS
[ 0O02BETARL EID D ERGERIPTIHONODF \MHEf:TLI{jUﬂ"{)RMEEDI EMBOTHMENTES
a el ement s _have, been jdentifje y the sane or ] )
s ﬁﬁ‘ﬂ“ir r}?lébeeqeéﬁ%@lwﬁl@%? lopesy likiaSatoies ol efementsianr Been identified
by th%%eed}réﬁﬁﬁﬁrqefé%% ﬁﬁlﬁ&q%)snfgr &2k of enfhi SHlASHE %?lgb‘rﬁ%?cﬁ\gnderstanding

uch tdentification 1s by way of convenience

of therdisdiesuradrdrgof. Showalestificaging is sy way of coniveniagredbr theeeader only,

howeg rr:m gbpl\ét%{%{plg?q? g%;prg%ﬁhgﬁgﬁ@t olg%g irtggﬁéaa{oﬁéa]t;# rgsast’urgg gnd elements
of vari6l8RbidpbBshtPId dritR diRERS RRABABVERHRY Rf@ER e BRI e i@ntical or

constrained to identical functions. [0025] Referring
constygggdite identipal funstionhe i nvention, land grid array

SRS RS 3300 LBk AR LGB Yoo comprses

first add séwad sempRdRLdTQligert2pingral, &dyeswhithnheas boae padsdiosGdjacent
to a selected pinout design, which my be custom zed

opposiRg pryipacrabenasct fheppti asrondingdp asslepter pinpubdesigim smhiqhanay be
copgRd LSELIREI RIS HACORIE e A5 R0 e,
outer $artibood theeti@rs oflibend Patlsi 196. sicghbk yeentinFi@r 1,isemic@ndiidior die 104 is
) han sem_condyctor die,102,. so that as semn conductor i
sightly \Hox IS iR o BBIoBYIEL BB 36 dhat SOBTHEIHEIORER 104 i
moun&%drtfyqfs_eoa@ll Qidef 08 &JMihe g@tg\l‘écstu%acé_jl B éﬂ%micg)ﬂﬁgctmé 189%0nd pads 106
0

f sem conductor die 102 remai n exposed. Sem conductor
of semficendvotoridée HiZumeth dxposads Seed¢ondicter di@802 & motrgedbpits back

side l?g gg glrﬁ%}ﬁsg%% %gfr%tgq IE,Otpl(ej bgr?ci:l Sad%fof ggc%hsersn?crgnagcqgru c‘ﬁte 902 grluf 104 being
electrically connected to terminal pads 114 disposed in rows along opposing edges of interposer
substrate 112 by wire bonds 116 extending therebetween. The side of interposer substrate 112
bearing semiconductor dice 102 and 104 is encapsulated in an encapsulant structure of dielectric
material 105 covering the semiconductor dice 102 and 104, wire bonds 116 and terminal
pads 114. Desirably, the encapsulant structure extends to the lateral periphery of interposer
substrate 112. Encapsulation may be effected by conventional techniques such as, by way of
example only, transfer molding, injection molding and pot molding.

[0026] Each terminal pad 114 is electrically connected through a conductive via to an

associated conductive land 118 in a row of lands 118 extending along the same edge, but on an



el ectrically connected to term nal pads 114 di sposed
in rows al ong opposi ng edges of interposer substrate
112 by wire bonds 116 extendi ng therebetween. The side
of interposer substrate 112 bearing sem conduct or

di ce 102 and 104 is encapsul ated in an encapsul ant
structure of dielectric material 105 covering the

sem conductor dice 102 and 104, wire bonds 116 and
term nal pads 114. Desirably, the encapsulant

WAL RO RECE T RN A—

t
A 05 S s

trace tpatcomduictivegad [1Q026in Eagyhofi pedsril A& locpted il 4 4entml region of interposer

sobstred el Beemdut A e AR S g e GRS Ty et Pyfrate 112

therea@’“l“ﬁﬁ‘sfj is&ficBhdngort di& ﬁ@%del@@@n?bég el i@y cORBEBIhRe: gh contact
i de of, interposer substrate 112. Each term na

with pﬁim 1 f#hgw thtasgh hands g B.oRads 420 radyeles wded 401 cgpec@hwé ct,qsédg and functional

v or a d f f
esting, B R nReX0xdrifiee 2 Bt 128 ol B e B Bt fina
assem®fy with athieBYorBporRatisor 1athaqriRited & dsCeiidtRlow.eThePindits of the
i nterposer substrate 112 between the rows of | ands

lands 1h%a8awall anthetpad %b%?emgy,d% celﬂrsmheéauﬁf@wedsfeb gespgetively gonnection to
otead R IR A NP ARSI gipinous o

land goid diriay @acitage &[H;i&e]sl:&cteﬂ&d&o}ﬂﬁtlhﬁyy b/ethwﬂédasﬂlafnd random access
Nﬁ pen/ short teatlng and functi onal testlng of the
(RAMapsredeRiondetederiessand 104 of land grid array

ﬂﬁiﬁ%ﬂ e I@&Q’nﬁﬁ 184 tb ‘Fl(f}' Nahe cATTRMRHOY o\f"tﬂerbeﬁfrglefwo dimensional array

onponents or for other 'purposés as descri bed’ bel ow.
of padEHéO phaychet deanly sebe pallahtsbeddBexwsek lfdr exgmiphe th:rawgl A.2Q0 mm
.may., of course, be custom zed fqr, spec
openifiy i gl GRESE o RN PG s 1RSI0 ¥ aebe Bl g idspification
of Pind81 Wethk pafout gattetne@flaﬁ@s 11sza bérﬁia:ﬁtlﬁas ﬁd@élﬁ‘l‘}ﬁ&r& 12b at a corner
| and grid array packa e selecte

o intaspgB e BITRL S diraly Fivaetd Ahtonatlons ddBeSuch ¢ felngial mark 122
i usef BT BB 7 G SRR AHED G0 YL Sk AR FEFSEF bR ARY 4 placement

e conriguration o

of lantl \Woid dirra® patkagall O@roraystingfas p/atl&s &&@nfmgypxhpo@ls eard yZA depicts the
seen, pads 120 bein expos for exanple, throu

configyrajesy %pltsb éweeige) T at lndsi b%wvmﬁ)saze Sriahe de B}@sv@gth and pitch of
lead flﬁlggﬁtorf & dlflsme l%st%es%?ér?]ﬁ‘o)&le& %hllﬁ‘ﬁfa%-ll(ﬁ%aa ackage 100 afs described

entl |cm|on pattern
below. ands 118 may be |dent|f|ed by a fiducial mark 122 at

a _cor |nter ubstrate 112 imredi at el .
T G FIP” b i3 B UERE S SotsmakiieN o amogin slianpterembodiment of
a landlgg#l artay paRR{gd 200Qkchaint (O RRY RERAt AVEhtIHRC rLaﬂ@ gi‘iﬂ%hﬁfl‘ package 200
recogni'tion and proper orientation and pl acement
includes only a single semiconductor die 102 with bond pads 106 along opposing peripheral
edges thereof. Semiconductor die 102 is mounted by its back side 108 to interposer
substrate 212 by an adhesive element or layer 103, with wire bonds 116 extending between and
electrically connecting bond pads 106 with terminal pads 114 of interposer substrate 212.

[0029] Interposer substrate 212, as with interposer substrate 112, includes a dielectric

core or member 113 which carries conductive material thereon comprising terminal pads 114,



of land grid array package 100 for testing as well as
assenbly purposes. FIG 2A depicts the configuration
and pitch (spacing) P of |ands 118, which are matched
to the width and pitch of lead fingers of a | ead
frame to be assenbled with land grid array package 100
as described below [0028] FIG 3 is an enl arged,
side sectional view of a portion of another enbodi nent
of a land grid array package 200 according to the
present invention. Land grid array package 200

conduqtm traees 141 ands LliSapdmaded® sl prdsdilg algatticablyrpgnnected to

e L T R—

117. D@eleahebmses nsaitiniprise aaﬂalldayle&rlboa@uaﬂs}hn@laek/emnaoéuch as, by
| ayer 103, with wire_bonds 116 extendi ng between and

way <€|eéepphe&&ﬂ>f,9 nobrimide flRensbeg, BAdesin GR- 4t Rt Slepiiagie, or a ceramic,
f
o RS D6, 01, LOLEERRERL PSR 1R il 0088 s 17,
lands 112 and padsuld@anay laki fetreed of mycoiteble comimotres mitkdalduck bs, by way of
carries conductlve material thereon conprisin .
exampf ol GPPRFA AL AU, LB GERGUFEYE FAESCRTSY bf ereediby sgnventional
blank@$tpB@tlsn &2e cBﬁJd&N@baFé"f‘ﬂﬁorH-féle@ﬁic%r@i BC4Hdl i6RVi¥ structures 117,
connected to lands 118 and pads 1 by conducti ve
follow%e@nywlmhappdln@tm Qf\aeihptdrem,dnmsklﬁg, Exmding and developing to

113 .
defing i 5N TRe atiinenbt P of R B iR "SI HiG: S portions of

the cot@Mctofe rﬁdt@ﬁil'e@p@s!%ﬁ)by tide Wt&bﬂt‘iﬁttéﬂn' mlféi‘na‘ﬁl'\‘@l%/t 1nte$ﬂ—oser substrates
resin, FR-4 or FR-5 | am nate, or a ceranic,

112 apd P i3 may beaseyidedas adivlacioe coie 1 sendyvighed bee%muwowewtwe
sheet%agbgg%lgﬁlréns'a y I7 éc?thl?%ﬁﬂ?ﬁ%ﬁ and c%flf u vel?qglé% or 1119@ and then the

'é’con Ive

conduvhv e stiradturss ﬁhrrrﬁé onlohe majpr erface%ﬁmbﬁbpékbrw,ent@@iw Blasléhg and
alunlnung These conductlve 4ructures may be forned
Y oh

etchings fyeREY 8H&ISLY SrehiRdt Cabio® Tder gteskpr oihes pasiEnse disjeric Tayer 121
may BEnES1b@Ald 8 Qogérﬂoﬁ%lﬁscof ‘hg&g)f/)g%gﬁv k nte' ﬂt2({|a§’ 811 as 1nterPoser substrate

structures 11 tional applT cat
112 o6 FIG. Iphofitreesdwtivelydsied ig notecopgdétaly candudievly! fdfedhgiatsaructures

ine the conducijvye s ctures each si de of
17, %ﬁ%el?aev&t?f“b‘n g E%Y g?rt‘ﬁ?ar%é lg ¥PYEHti ons of the
CQOOBOFt i M& VIRLEY dfhe &;)ﬁlﬁ‘gﬁl%@iof%f FIe 3pRas ssshpihted that a
pattern. Alternatively, Ti nterposer substrates 112 and

Semlc,@muqﬁ@rydlg é%wdhlad:emtrdsa@aldb‘éloe cew$ ef ond @adsi B)6 may be attached by an

en Lwo. cone sheet
ot AP SRR RS b SR A18 1 EE i R ot shown
expodelthleﬁorﬁlrpaﬁs 106e Chedddd padsn 06heay WeoneHEdttd/ 8y Firk BehdN B% to terminal
forned on_ the na{or surfaces thereof by conventiona

pads hidsitankingathe slot emtheprragngsige pithe irippgses substrate HRan tig; manner of a
board@orS Qlifl BBOTF 8sefibly? HRGEmRRLIRAN Bl Slifd BELTLS1Y @REctdPay

conductive traces to lands along one or more peripheral edges of the interposer substrate 212 on

the opposing side of the interposer substrate 212 and (optionally) to an array of pads 120 on the
opposing side of the interposer substrate 212 segmented into two groups on both sides of the slot.
The back side 108 and sides of the semiconductor die 102, as well as the bond pads 106, wire
bonds 116 and terminal pads 114, may be encapsulated with a dielectric material 105, such as by

transfer molding, injection molding, pot molding, etc. This approach eliminates the need for vias



may be enpl oyed to cover both sides of interposer

substrate 212 (as well as interposer substrate 112 of

FIG 1) to fill conductively lined (if not conpletely

conductively filled) via structures 117, and | eave

term nal pads 114, |ands 118 and pads 120 exposed.

[00301 In a variant of the configuration of FIG 3, it

is contenplated that a sem conductor die 102 with a

central, axial row or rows of bond pads 106 nay be

an active surfa 110 hereof t.g an

extendliye 3%6@19 ¢ ilwoubSnks Hy  The it oo e ey pegkase may then
be coﬂrﬁa@fed%‘ QUERY fhfne SXRIGBHANRINP RS Fi’éﬁﬁené@\% Fxﬁse 4kmqgh 9,

pads 106 nay be connected by w re bonds

t é%ﬁlnh aI Lanpl@md atrbs phtlagks th 0@ nxllyshendre Qme/sbpxp testedgps well as

functighdlfy @ited Bfink Rk PRREord SaMek AienBidvidl I 05 314

bgoom] el ecddpiged inFIcoanerhe %n@)énﬁ? padkGEe \1’@0 tZR)@‘{ﬁﬁ)anQn an inverted
| ands al ong one or nore peripheral edges of

positipm pedgpieied Ingnpretdetailan ﬂ@ brimay Henbp gbignadgvish @l&eadfframee? 00
comph%ﬁlg \8(9 ﬁﬁ%isné?l% (Lﬁ&% %‘ne%rt]s% (‘20@ ch ?&ﬂ#@ Hf raehq% af fe%g fingers 304

ST hg” S d

separétekbby trati el é{wﬂﬁfgtsegmblﬁtts (306 W@lnglli @yiblast@A‘tebéﬁrﬂpﬁded%Saars
he sl ot. he back sid and sides of th

mteg@léﬁf%wé uetfblﬁa%ﬁ@g%w a@nqus 398 phisa Gagerp aad arfovéaced over
lands W'lg Sind &%lmﬁ/t eﬁl'aqeléa;l ecfg'l g%bmﬁ)&% tﬁé‘r%’co é&%‘? 310, Wthh may be

\
encapsu ate ectric naterla
prepldegd irt & pmé formprad tol stepciling, eaflands 14® bdom gmepe‘xtds BﬁB,Cllamg;, 118 being

oG g BB RS SE R 58 LTS vpinner s 08

to lanAE 1K by Etg)hcﬁtﬁ% & Hth AR tRALIARLITBMndPEIR mBFbe mechamcally and
connected to a d frane as descrlbed bel ow ‘W t

electricafle cemeetet] ¢o Eln@Sendé& 30Bblegh f@ge G043 nalngamdn@rqtlde array

100, .2 may then, be o en/ ri te ted
cond fREARE ob T ity b bUEH 40% PORREY GRRY G b EfteRRly of the
compbhénitaid tﬁéﬁﬁﬂ‘ffhbﬁ/cdbbdfb fRrh@adlid r@ﬂfaane[nos&;’%ﬂ As depi cted

in FIG 4, aland grid arra packa e 100, 200 (shown
i A0Q331i rﬂ&r@%@tlnwwbbfﬂn@s e pe em@ﬁsulﬁew sheter i1 FIG. 4, witha

sy A8 T 580 018, 39,
transfhﬂ@bldﬁth@ltho@hLb‘tbérlcbyv@ﬂlohﬂadchﬁqlqﬂgefrﬁy 3&6 beseafalél &d that land grid

6,. which
array pwkfarg%a 130, 22@?83 Heog «lrtn D n?ffég%orsﬁwn{ﬂ%ﬁ@ﬂm phiead
ﬁngellg ?gq pfdi ?Q(gr 20 238'421: llaa 1 ”dﬁ_&slgl%ct%ggna‘%&hdég ;,'Ilg a{(tieﬂ(gﬁ% gvé)}Qﬂe entire

surfacel of dand gl dryaygokeest 166, 200keing 1oyl fovhadHI0. IDlit@r endhBth of lead

e repl aced in a paste.f S tencili.n
fingef afgexteha BBy ts pifsPrEie Sl 10) o aista Br Bt to Hemma
circuitr9r MR 10 M2etsSB4Whdyhthan BOIHREd 1R ta%h?cdﬁﬁtgﬁfah@h and Rnsversely
solder is reflowed to bond inner ends
extending segments 306 removed in a conventional trim and form operation, as shown.
[0034] In another approach, shown in FIG. 6, the assembly of lead frame 300 with land
grid array package 100, 200 may remain unencapsulated, and 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 304. Such a layer may comprise, for example, a polymer coating such as a

polyimide, applied by a dispensing nozzle or spray head or an adhesive-coated dielectric film. A



to lands 118 by application of heat. Rather than
sol dering, lands 118 may be nechanically and
el ectrically connected to inner ends 308 of |ead
fingers 304 using a conductive or conductor-filled
epoxy, which may be cured to a B-stage (tacky) prior
to assenbly of the conponents and then further cured
to forma solid, permanent bond. [00331 The resulting
assenbly may then be encapsul ated, as shown in FIG 5,
wth a dielectric material 312 such as a .
photopplyimes mapyi aljoche antdeyrdpinpdicdl by cesimereiplhy #vaélable gguipment and exposed

. : ' | t h -
o SRR R B OO S A RAA0 BB meyer o s
appliéd. has with gk gibodlimentrof¥F1(.a5; Kedefinkefd, 30200ay then bé &rfned into a final
conpl eted encapsul ated as are the inner ends 308 of
configyralion Mgtéqxgveg@g{y gyﬁtancb% gegirmtsogp%reqngy@} ingy coppentional trim and form
hel . material 312 extending over the entire
0pma§8§f§§g6%§'land grid array package 100, 200 facing
| 46085 r dimeyeBadthédvhrant efitie apprback déetdd if Fidhe; grodnd4r power

extend heyond the die|lectric terial.3 10, to be used
leadsy 5t EEEHRIETRPONF FOmEN EeiIAF Corura b1 of anehigid iy package 100, 200

superfthft8d 8v&Out BBt ARY iRG1at QI FRE Jak 226td foBfla paddle-type structure
configuration and transversely ™ extendi ng segnents 306

suitable fas\asdr inarkang dwaperit Aoa flrther pptiem dadsok2th rogebasmisied ifwsot desired or
relﬁ%ﬂ0£p.4%00§4l Ig anot her approach, shown in FIG 6,
QIR A P URHTY NP PEISH £ r ae 300 with land grid array

pgobRge HIOD 7 dRPRtsTmYthef&BbstiHBRNTaARS prleddn® thveaiich #héBintwo land
| ayer of dielectric nmaterial 316 applied as shown in

grid apray paskageh such as 108vA00, praide ebagtrigally copstecisdde ppposingrsides of a
I - fi 0] g | r
comn 88 3! S0 SRR 4GB Y oo common, s
mutugdb} pirmirdmaged) pirioadpaierafodils@en$§ nThetwrlagd grid afthRyackages may be
head or aﬁé dhesive-g_ﬁged,diele tric film A 8

of thep%BF&,}?& AMSPaRga )T BRY BiI5E etiEn Wég?p%pr%§ 13519 array of lands 118

i balksye YA ' i
GOS0, AUG AU EP B STy 0
fingeist394 pifi o l eaddhapme300af Aewotert pragiously) miorappdsemtily wish Wiatl firame 300,

t he enbodj nen f.F1G 5, le fingers _.304 t hen bhe
tand geiFHER TR 19 oD masisramg Rt oAeaen PG b G vt
pads €20.endi ng segnents 306 renmoved in a conventional trim

and form operation, as shown. [00351 In yet another

vdPOEht ¢ showen iagedat indi®dantsdd 8 iof omt kand grid grreyinackage 100, 200
Y o] A con ted in the . .
ey WX G308 sk R 505 Tl BRRAEE U sl scibes i

respestiup FIGR0Teh, ay sHownldF16! &ahé btbad laid ERS tiray patkhgoON00, 200 may be
pads 120 to form a paddl e-type structure suitable for

superfraRsed R e aRgoting siga pf the AgadAfranag 3¢bandaprersads Hifawlderal to
landsT8Y¥ 0P theQ¥aIrtdq5nd éﬂ@%a%@ﬂg@q 087'200. Alternatively, both land grid array
packages 100, 200 may be aligned with lead frame 300 and alignment of the three components
maintained by a clamp or other fixture, and both land grid array packages 100, 200 bonded to
lead frame substantially simultaneously. As noted above, techniques other than soldering may
also be used. A conventional trim and form operation may be performed to configure lead

fingers 304 to their final form and to remove transversely extending segments 306, as shown.



required, as previously noted herein. [00361 FIG 7
depi cts anot her enbodi nent of the present invention
wherein two land grid array packages, such as 100,
200, may be electrically connected to opposing sides
of a comon |ead frame 300. In this enbodi nent, each
| and grid array package has a common, but nutually
mrror-imged, pinout pattern for lands 118. The two
land grid array packages may be of the sane size and

B3 oA+ b 10E" 0.apite on JouneSiing e hgwer D0 o baifidnd erid
array ?_ﬁ‘(q(agéﬁ woedod, Vne Mddasinealy ﬂa@k%@@%agy' nisdcdg oHecle@kreto as

ingérs 304 of a lead frame 300. not ed previously,
depiciediin F1G.07 amsktberiother lent lgridesdy package 300, 200 cannkctpdi td the first land grid

100, 200 hort ,.tested
arvay PRty O o) St FRTHET T em D5 407 65 ABH Shghfheputually
superithfeded dnPdltbn8d phd D ckEBclPpackRge. | BREFe dofld@dtive¥lements 400 may
200 may be sol dered to one side of inner

package 100, ) .
comp@mj@lcg@@alh, cpedustive ageqrslugion-fifled ppayi demengs, ve sther pangluctive studs,
it eSNe | . aS; S in.FLG 8, the
e m STk PTG o4 350 080 A ks e

two-déd i drial @8kehl @ad bitey opgmeh llad &idarafpackezel 100200 WitEbe a mirror

) 300 and inner ends 308 soldered to |ands 118 of the

image;efthe apposiie Rickageand he paskpegyeot fpectlygsgnected to lead frame 300 need
t t i : [ r - .

D

may Hehetrddirceé betowepo ttenine anddhadtherriend fryd arrayt pacRages 100300 and about

fixture, and both | and grid array packages 100, 200
the difsRigeandustve glemenis A00- A FaTaRtana i SpdrP-aRseion oy e

perfofidaad c@f?ﬁ%@re 128G 1HRERUDR (O HIRE! firld) 8RS Rad6 TGy Bhsv@b AP extending

be used. conventional trimand form operation nay be
segmerds 3, peshaven.configure lead fingers 304 to their

sofifion: 50,30 9n®iaB Y Ral SRS FRE LR MRirnegein ead

fingefs30A@fe nBRMIRON AS@iddad eadohfighiRd 30 atléndoPinie byt of a
grid array packages 100, 200, one land grid array

transyszsekagréensing, Songated tape pegraeniSe sytendiae dreseastoss-dépecteament 320
r - ,

may Sl ol of1 5 REFON BtSmRl o oYnPICE BtEock 8 e

heat-sE0€ltive fdhebiye diAfier adsembBrufudtid/arat 80E Mith HOrexdre n@idpgid array

between the nmutually superinposed and aligned pads . .
packagop 1 (f}, 283 apd a@&s@b@mﬁ@%@t lehd SReie o 4 BsDeE Aeied ta depir final

conﬁ%%XtiorP&ﬁH{e%fﬁpZigb gdetragg ?{g{n‘f’ent §ON UG, t‘ﬁﬁ Qlihesive do release, permitting

nduct or - epo enents, or other conductive
easy stmoatgl, of tipergegmental 20n¥dteomativielyl, fad fingerk 304vmagrve preformed to their

final s%ggé 8P{§rdto | algpltlcl:qa%ofall ro% 'elolngrg,]atgts1 ‘i[a%e isggsﬁgeanrt] %he’retg) .h ©

[0040] 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, deletions and modifications
to the illustrated embodiments may be effected without departing from the spirit and scope of the

invention as defined by the claims which follow.
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t wo- di mensi onal , central pad array of each land grid
array package 100, 200 will be a mrror imge of the
opposi ng package and the package not directly
connected to | ead frame 300 need not have | ands 118
formed on the interposer substrate thereof. A
dielectric underfill material nay be introduced
bet ween the one and the other land grid array packages
100, 200 and about the discrete conductive el enments
400. A conventional trimand form operation may be
performed to configure | eddlAIMBers 304 to their fina
formand to renove transversely extending segnents
306, as shown. [00391 FIG 10 depicts an alternative
What issdsinfedddsre confi gurati on 300 'wherein lead fingers
304 are individually formed and then configured into a
| ead frame by use of a transversely ext endi ng,
eh Ongakes%nh@d}ﬁuét%%@me pcfa E&H?h the reacross.
Tape segnent 320 may conpr se or %xanple a KAPTONO
an inttp’pbmmbstratﬁaiomj)mmg@nhelsctde nidnaree,of plbl;aht::y of terminals proximate and

ens tive adhesive., Aft of, .a_l ea
¢ PR35 8 0hE £hl<BH&B P E e TP G OhPRag 4 BsERhguban amay of
10Rds gRRXiAMNE afPbkieRdhg ﬁl&ﬁg B%h‘lln@tat RAst oh& BkifHeRd %Hée P4h opposing
maybe formed to their final configuration and heat
aptdie ioé thetinterngper sybgjrasntierBinals of tha mg@altth beinghespestivelyoelectrically

A? rgn;%%% t(? F H]s of tlh ganrciea%%& gg%a yfctﬂ)\tlea‘gg gt?‘lg msnt tgné) 1hg through

tﬁguﬁde&haaknﬁﬁ@pe prior to application of elongated
pe segnment thereto %00401 Wil e the present
at lea%t AU HEROPRALOT Kiscmowiiad Py BEACK side Biero! it e ene s of the interposer
| t r
Et}l‘t#tct% gaa'lijlg gg\rngggg)gﬁrgﬁtg of b@ (%tdé%&ba%{l?% %Js}garcg ?Iereof&orommate and
0 extlemdmg alosg iat leastiont benpﬂdralteﬁgct thieteef hdjwent therat leastrodk peripheral
ed. Rather, additions el eti ons and
nrﬁ%ﬁef‘? g JgsTROSSE FRbsHateiTpIPgel Yok gact@ﬁ% o‘iO&B?ﬁt%d tedle plurality of
efd@alapd W thout departing fromthe spirit and scope
of the ‘invention as defined by the clains which
an encfapj;ulgw strm@u@LMpqseder thesatd¢ast onedseingcondluctdy die and the one side of the
se conduq)g (gce package, conprising: an
%PB%%S? E%?? te conprising a dielectric nenber, a
a leadﬁM@édﬂMSﬂg 4 SluraligbSlefd BXgdIRhS 8 HneClde F&bé@w@iyclﬁﬂ)osed over
at | east one peripheral edge thereof on one sid

t Hadgef thgdandagrayronghe epposingrsitte qfﬁmmmap@eraﬂdps@%p endimsghanically
g%%ggfﬁggagﬂx%&e&ggﬁlKg&e peri pheral edge on an

2. 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 die comprises two

opposing peripheral edges.

3. The semiconductor device package of claim 1, wherein the plurality of bond pads

are electrically connected to the plurality of terminals with wire bonds.
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side of the interposer substrate, termnals of the
plurality being respectively electrically connected
to lands of the land array through conductive via
structures extending through the dielectric nenber;
at | east one sem conductor die nounted 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 proxinmate and extending al ong at
| east e peri pheral edge thereqf adjacent the at
| dast e spErGoputen devicggacisige of glaim e MhErSHY the ableast ane
semidoRAREG di¥ Ebhpdes Fvh 's&ﬂfcbﬂc?tféﬁﬁra‘?&at, 68k %1&%&111@!09 agJ defide mounted by
of tern1nalg; an encapsul ant structure dispose ové%
a back kide dter¢cdf aptthoimgerpeser substistes anotlir semitdndurtoraliebaingimonhited by a

back gﬁgmﬁgﬂ S flicgctivg g@ﬁﬁ@g@%ﬁ%ﬁ@%ﬁﬁ%gﬁg $izEd foTeavé the bond
pads 6BRE Eedt sMRl¥ndlictRenEekfV&s. | ands of the land array on
t he opposing side of the interposer substrate and
mechanically and electrically connected thereto. 2.
The sem,conduct or deyice cka f claiml, erein
(e at IEQerGhilo i ARCEdTaftin 5, Bhffely mfREATbals of cach of
the ond¥efii@gatos dieahd SHetandiidr bdigicahductrSie 4B@lectrically connected to the
sem conductor die conprises two opposing periphera
pluralitypd sermanalsrwyith wre kopdsluct or devi ce package of claim 1,
wherein the plurality of bond pads are electrically
connected to the plurality of termnals with wire
b@nds. Tht sémicbhéusardevivegackape oflelima, paedkaohe diterpbsdr Bubstrate
1, wherein the at,Igﬁst on sen%condﬂctor d#g )
furthes SAPIPTSE WiRoTBeRvieR atrey 8t pasissebstgHially ernteativdaeatest on the opposing
ide fHiffe MRIAGFRIBSEAE MY wikrdA EtmMAEo£ HE hRA11I] i
Side intékpose? substrhtefvaﬁother sen?conguctbg ﬁ%%ﬁﬁﬁPﬂ%y
electrmlpcenheoieddo phdsak the the-dinensiohalgrad atrey dubugheths godductve via
of the qne sem.conductor die and sized to | eave the
SUUUBEﬁ&XWB§a§ﬂHPu@hgwgﬁéggﬂ%gﬁF@SHductor di e exposed. 5.
The sem conduct or devi ce package of claim4, wherein
the bond pads of each of the one sem conductor die
and t helhgrseminonducen deyivgpecknge oif elazn d, whereirrthe gh¢apsulant structure
nect 0, t luralit f.termnals with wire
extené%%&e%pggrafr%dgeg thg 61#8@8 ?ecg)réug ér\?l{e(:e package of claim1,
wherein the interposer substrate

8. The semiconductor device package of claim 1, wherein the inner ends of the lead
fingers are mechanically and electrically connected to the lands with a conductive bonding

material.

9. The semiconductor device package of claim 8, wherein the conductive bonding

material comprises a solder.
10.  The semiconductor device package of claim 1, wherein the inner ends of the lead

fingers, the opposing side and periphery of the interposer substrate and exposed exterior surfaces

of the encapsulant structure are overmolded with a dielectric material.
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further conprises a two-di nensional array of pads

substantially centrally |ocated on the opposing side

of the interposer substrate, and wherein term nals of

the plurality are respectively electrically connected

to pads of the two-dinensional pad array through the

conductive via structures extending through the

di el ectric nmenber. 7. The sem conductor devi ce package

of claim1l, wherein the encapsul ant structure extends

to peripheral edges of the interposer substrate. 8.

THé- serihe seriserdictefalevice ppelea gbclemm ¢4 wherein thenaersnds of the lead

' . 0of ' nani cal )

fingets A0 PR o fREFA2 0L I TciRr bR fre P AT bl materia

conductive bonding material. 9. The sem conduct or

deyi ce_package of claim 8, wherein the conductiyve
bdAdi ndhe pemipn ctrsiepice #ackage ebelaisy 1, fphergomprising:
. r .
BRI S AP HRAE A mEhLT, PGP LI ot
pend pitendingflohp et lieast enp periphesal lbdge thewofioul omxgids thedreof and an array
of ..th

[ f ) encapsul ant structuyre are
VL Pt DS tE AR e PRAiRe flo T & GUBE A 175t ORoDaripherp) gdge on an
S @PHEHYHIA O thél B¥IRE iRREIARESUBtrt, Abridals YHEBE BluRalith gging

i nner ends of the lead fingers and the opposing si
ofresppaiivieln degiiderdly conpenteddtodarals of tholendatrayi thipugh conductive via

diglectric terial . 12... The.sem conductor device
ot e ag Thruen & islRESREPPE g anot her
at leadtdhe bhes symisoiicior Ui BOWMEd by ABack HilEthefbr ioctheBAYSHe ofthe
plurality of termnals ﬁroxinate and extendi ng al ong
€

aenpthgrsintestnseubptpiie prd havdrga phieldnpt bondamds on ge active surface
t %goq];)rmglaﬁrhna lregc@ﬂdin ];a]llélngga? Iisea o%:pggg}geerﬁgaﬂgg ﬁ%e?ﬁ%? 'aﬁljgcent the at

along a same at | east pher a
opymeisrregpesiphieralodd gt b€ theranbther intdrpesep atntrate wkspectiredy electrically

termnals of the plurality being respectively
eP%@F?F@é?ﬁ?fhﬂﬁhgﬂﬂéﬂnPﬁﬁﬁéﬁﬂs of the land array
an en%é%&ﬂ%&@trﬁ@tﬂ%&ﬁo‘é@d Yié t%etmp&g% Hﬁ@&h@%eﬁxgcginﬁgctl)p&ig Y88 the one side

e dielectric menber ; east one o
sefithteandihet wterppser subsireted by a back side thereof to

the one, side of . the apother.interposer substrate and .
wherdi§ pRESLSLE & b Oy SEBHA T ahE S PER mre adife. 88 Tirror

t RARQOI ANt Fat e T thextANA s AF eRAnREpos&ABbstE and lands of the

peri pheral edge thereof adjacent the at |east one

péandgway aif themethsr interaosen sltstrpteiar wsprstizely dlispesadzver the inner
F eRREShy Felaa ﬁ%k&g%ﬂh%%eldyframe on an opposing side thereof from the lands of

the land array of the interposer substrate and mechanically and electrically connected to

the inner ends of the lead fingers.
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connected to the plurality of termnals; and an
encapsul ant structure di sposed over the at | east one
ot her sem conductor die and the one side of the

anot her interposer substrate; wherein a pinout pattern
of the array of |ands of the another interposer
substrate is a mrror imge of a pinout pattern of
the array of |ands of the interposer substrate, and

| ands of the Iand array of the another interposer

SﬁSStr are r |veI drsp S@. quer the inner

ends of ﬁsmrcga p ?r é4r°§ AR e’ FaHy O i GYnRfHIng:

anoth@PIRRSHIABr SubSRatt BEMBALing Egmlédﬂﬁc Idher, ‘afplurﬁlli't‘ir Jf @&3fhinals proximate
array of the interposef substrate and nechanical |y and
eland extending gloog rahl@@tt@tie periphanal cdgpthereofids oné sitlp heresd@nd a
fln

c B Gensfolpt ey SR FURRMED B BB SoRsing side of he

S ub@méxameqlmeprubsrrm aalddm@raﬁ tdriinIR61EE pludaliRy dfedebgedtively
of terntn s proximate and extending al ong at | east

o glecically senmected depadsr thov aodimenaionsl pad grray Bpughgpnguctive via
f ntially centrally
Ioc ?h%EQQ& ﬁkg%%ﬁ ﬁ%dgm%%§ ﬁ%ﬁﬁkﬁ anot her
at leastohe bhes eafmlsonhxiaictcﬁtdee mamttethVbe b dhck §ide therml s the ohbeide of the

plurality are r spectivyely electrically connected to
péﬂ%tﬁﬁlf InfegROSEyBY atrrte ﬁgtf Bang pRralty 8 L RAdg RN an active surface

d| el %Bftplré/ﬁm\éteaand%déﬁﬁhfga?&lgegfQ&%rﬁg}ehgﬁa.g E RGreof adjacent the at

ric menber I"east” one ot en coiduct or
d |leashmmtee1¢hexy1 addead khesindéhet heerpoder substrhte respectsieadigelettrically

t he r int er .s bstrate and having a
Pﬂ?ﬁ?&gﬁ gt §3R§§9ngﬁa "ctive surface thereof
an en@arg@eﬂhﬁrastrecar’&dle sed avaghahtqea;t Bhe baasgenﬁrs&ldaabr @fré%a lthe one side
ge t hereof adjacent the at |east one peripheral
ed

dwdmoﬂﬁenﬁﬂnﬁﬁéﬁmﬁﬁﬁ@tposer substrate respectlvely
Where“?n %C noug Jte¥n of NG td%’(ljle ts(i)ontar'aarr y Bide: s‘pags 8%’ %‘F a{l%tger 1pperposbr substrate

an e capsu ant structure pose

I ¢85 niPAEnQigh ef a pHIBUC LARKC Dthe Gy &-danehsidnal afE Hipdes ofthe

the another interposer substrate; wherein a pinout

p AEPPPEI SEDHTRES, eug perlsrat g ta‘rvathrarl?lapalwd peiAy obtheppether interposer
a L f

o bt A HEE ARSI MM BRI BRIy EnRelth 4 Plan IT MR o psional pad
t heray bfitheripogescrsubsitatabe disawtt padsctvk eteneents dlSpOSCd and bonded
@@g i mensi onal pad array of the another interposer
sUMEEIeVENar e nechanical iy and el ectrical |y connected

to pads of the two-dinensional pad

14.  The semiconductor device package of claim 13, wherein the discrete conductive

elements comprise solder balls.
15.  The semiconductor device package of claim 13, further comprising a dielectric

underfill material disposed between the interposer substrate and the another interposer substrate

and around the discrete conductive elements.
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array of the interposer substrate by discrete
conductive el enents di sposed and bonded therebetween.
14. The sem conductor devi ce package of claim 13,
wherein the discrete conductive elenments conprise

sol der balls. 15. The sem conductor devi ce package of
claim 13, further conprising a dielectric underfil

mat eri al di sposed between the interposer substrate and
t he another interposer substrate and around the

di screte conductive elenents. 14 16. A nethod of

f abr i cdtmagod of bricainaatenticendirion d@ée«n@kagq, He methedeomprising:
provicgifo?gglﬁ %ngo%xﬂgSeé st%{s?r\rﬂée?toﬁﬁ)g’g H}%{??&gg e&?o%? urgflty of terminals

t proximate aind egtehding aloagdt Ruitend ipB@pI&Jreﬂ ﬁ:@g@thefe%ﬁ&ﬁ ofid§ide thereof

peri pheral edge thereof on one side thereof and an

afRdhgn gray efdaadspreximetg @%ﬂéﬂ%&@sw%ﬁ deagt anerpsrigheral edge
I

| 73 cBREIREA LIRS in BRSO, RRRRBN B4 ey b

r espectivelyadlgctedatiytoonnaitddyto damis of thedandarrgntisough colductive via

| and array throygh cond ive via, structures
o SSsen e Be JRo A ks FEm R ber - mounti ng at
mounﬁﬁg?‘ﬁtleééﬂ EnSKMICANIUGE 8le i £oR¥ sﬁietlH&KoistbQI?e (Sr{%esﬁ(f‘eogf thOinterposer
one side of the interposer substrate wth a

p Isuhsalatet\yltloa phoaldy phbiendgrada nn an tattive winfaéaiberepfiprogmhate and

proxi mat e and t endi al,o t _on her al
CgEn R e iR BR ey Blreo Db MRE IR 5% eriohera
edge offthé ﬁ@erpégeegmﬁgtre substrate; respectively

el ectrically connecting the plurality of bond pads to

respeqtiyglyislentagal iyyconnectiag therpility ofibopd paétodhe plueadipsof tayminals;
dlsposti{néﬁig%%ra sug% ! %r&{l re‘%tvel‘ er%{ léegge{r%né E%]nfc @J‘&orodﬁe g{dethg oge side of the
dirt@pssen guistiaeadnd rarre corrprl sing a pI urality of |ead
flngf a havi ng i nner respec ively over |ands of
dispogipgd fe3 amﬂrcsylpéﬁlqgwep Shbke d@ads iRESTOR VNN Fre@fpEsRyCtively over
SRRt bAHS 1A AR IAANE GRbdsih s?(fbdo ek,
connecti ng théﬁ?nner Sﬂ&oﬁs F fg o? rt)ﬁ%} %%S%atgﬁrrl%m%hamcany
17nd dlherinadtyhounedting the mniﬁendfs tw tands oLthmbamidsirmay.
selecting the at | east one peripheral edge of each of
the interposer substrate and the at | east one
sem comdyaleioddtifeldi 160 fiRfHes Sorh Mesin R B el ldabt e eripheral

edges.
edge of each of the interposer substrate and the at least one semiconductor die to comprise two

opposing peripheral edges.

18.  The method of claim 16, further comprising electrically connecting the plurality

of bond pads to the plurality of terminals with wire bonds.
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18. The nethod of claim 16, further conprising
electrically connecting the plurality of bond pads to
the plurality of termnals with wire bonds. 15 19. The
met hod of claim 16, further conprising: selecting the
at | east one sem conductor die to conprise two
sem conduct or dice; nounting one sem conductor die by
a back side thereof on the interposer substrate;
nDunting anot her sem conductor die by a back side
rface of .the one sem conduct or

re on t he ve
g %1?%5§ ’ﬂﬁ%cﬂﬁﬂﬂﬂﬁ%ds of the first

selectﬁlg'ﬁlé: Qtrlgé:é? bR& sé#lh@oncﬁ%ﬁ)? o cBRpriddEvdBiieshdRbtos ilem
19, further conprising electrically connecting the

mounbnémmwgcormlmcwadh yfa bavk sledherenf aothd interppsatisabsirate;

th t t h I it f
mountifl i St EROPLIE B dadl§io6 hetetioB it R Sdhs of ghe one
f werhitBAdcRsTRNid Bl NlaficP ¥ RaRdithebBnd PA®Y JTABE irst ssico@hRtor die
with a two-di nensional array of pads substantially

cexasedl y | ocated on the opposing side thereof,
wherein termnals of the plurality are respectlvely
el ectrically connected to pads of the two-dinensiona

pad. ar may nidiicaugfieldimel 5 ﬁrrehwtémpnsih@emmusmwcﬁmectmg the bond pads
extendi ng through the dielectric nenber

of eachyf fsonstsemyangiiater die gnd H@raneéwbﬁqr%%@ww ﬁlienf@ th«hélurahty of

1§@§ ructure to extend to peripheral edges
telmlo @ﬁ§g+ﬁ$%rg%ser substrate. 23. The nethod of claim

16 further conpr|5|ng mechani cal ly and electrically
nnec e inner ends of the lead fipgers to th
ahoe e PRy o (UG FRPRITE Pt SIS inposer substrate
with a'Woh&lﬁleﬁgloﬁél%'ﬁy %8p aJS%BB%tl ?%ﬁt‘reﬁlﬂgca?tgd &?%Henﬂ)p&;]ﬁ% side thereof,

conducti ve bond |ng mat eri al O CO rise a sol der
whereiihermatatsoaf tb¢ plclraehtyramﬁ‘eSpfegtn\teﬂueclectunaﬂy ginngcted ter pads of thy
er.s the

two-diGheieBBPRadEES Rronkh e cobfcstve e TRy o AR Bialh e dietectric

membRxKt eri or surfaces of the encapsulant structure with a
dielectric material. 16 26. The nethod of claim 16,
further conprising covering the inner ends of the | ead

22. The method of claim 16, further comprising forming the encapsulant structure to

extend to peripheral edges of the interposer substrate.

23. The method of claim 16, further comprising mechanically and electrically

connecting the inner ends of the lead fingers to the lands with a conductive bonding material.

24.  The method of claim 23, further comprising selecting the conductive bonding

material to comprise a solder.
25.  The method of claim 16, further comprising overmolding the inner ends of the

lead fingers, the opposing side and periphery of the interposer substrate and exposed exterior

surfaces of the encapsulant structure with a dielectric material.
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fingers and the opposing side of the interposer
substrate with a dielectric material. 27. The nethod
of claim 16, further conprising: providing another

i nt erposer substrate conprising a dielectric nenber, a
plurality of term nals proxinmte and extendi ng al ong
at | east one peripheral edge thereof on one side
thereof and an array of |ands proxi mate and extendi ng
al ong a sane at |east one peripheral edge on an
O§BOSI side of the an%;her i nt er poser substrate,

mythqdpf claip, 14 r{hep gOHBTISING §QyEEing hg ipner ends of the lead
ﬁnge1§ L8g e cﬁ%bélﬁg 6B R HeGHchR st st with e dllcg&gné‘ﬁ{gll?e%al

hrough "condlctive via ‘structures extending through
the dlelectrlc nenber sel ecting a pinout pattern of

t ar anot her. .i nterposer substrate
22 E%ﬁ (@g%iﬁ Enﬂﬁ%CQPP%ﬁn%f | ands of the
providifg Eﬁ(ﬂH&QﬁteﬁﬂJ@&t JuBbteaté Qorﬁfnﬂhé § QleldcFRARSMBYE:, £ gﬁlraht of terminals
anot her; nounting at |east one sem conduct of ¥

bat(%ll@li@@nd katcading alpnglatleastens ipddpheialted ge ﬁﬁtﬂOﬁ en one 51de thereof

R T A TR AR ——

abaag oppodigasiie 6Nde Qﬁéthéihﬁfe?ﬂos@ld@lﬁsﬂfd?!@ & efinA6lbBGhE Plurality being
the at_|east one peripheral ge of the anot her

i FﬁSE?%’ﬁb’rel%Q%%ﬁtﬂb’éloéneqt@stsé@tqs\sa fhe landewrrayi theguigl conductive via
?% Q&fﬁ&]ﬁg gllblﬁlgl fhb ﬁle?gctrji)colﬂgm&?rds to the plurality

erm na an encapsufant structure over
selectiniger phout pagérnif ﬁlGSﬁ&ﬂiy&ﬁ" Iilahdle o6 thedinethanitdrpeseOfibstatd @ndh pinout

t he i nt oser substrate; and di sposing | ands

oPalf¢R 0?%&1@?/ Pé@angﬁ OF the n{rrpepRE subskals t beanirep Haages pbone

resfipgtively over the inner ends of the lead fingers

of the'lead frame on an opposing side thereof fromthe
mouniingaldeast ong seaikeniicmr dayoyod bachsiderthaeqds ¢hre enessder afitie another

h I d ' | y, connecti
£ P Sl i R RS bR b6 rels PRA8 i ietar Spgrep pproximate
t bed beRiinedag &f lehd@né p@shhefdl BYLS thered ad?rfbenﬂ-t'ﬂ@ alMRhdi8fle
of claim 21, further conp r|5|%g provi di hg anot her

i Reraphse edzsofibe ﬂmtberclm@‘mqssf steatedj el ectri c nenber,
respecg{vg{yzélécttﬁca g/ ctoﬁﬁé@tl plQl% %é/ c{ﬁ)o%d %fugs tﬁ )ﬁtleeri ga? g/ (?tl tgrn%nals

here
dispodimesreafcapsaitaht atrﬁdt@redjvﬁﬁthﬁlaﬁreaét oRE E@ﬁlcﬁﬁdlﬁ&ﬂihe and the one side of the

sgrllaos&g%tle%olsgr s% Qttrartgllalncy1 | ocated on the opposing side

disposing lands of the land array of the another interposer substrate respectively over the inner
ends of the lead fingers of the lead frame on an opposing side thereof from the lands of
the land array of the interposer substrate and mechanically and electrically connecting
lands of the land array of the another interposer substrate to the inner ends of the lead

fingers.
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of the another interposer substrate, and wherein
termnals of the plurality are respectively

el ectrically connected to pads of the two-di nensiona
pad array through conductive via structures extending
through the dielectric nmenber; selecting a pinout
pattern of the two-di nensional array of pads of the
anot her interposer substrate and a pinout pattern of
t he two-di mensi onal array of pads of the interposer

sypstrate ta be .rrar i es of .one anot her;
oot | ThE st Tty AR iRt or die by a
providiag knsth&l8nteRs8fubkieaté BSnpiEnsh R1R1rid 8mbanNaHpBAlity of terminals

i nterposer substrate with a plurality of bond pads”on
apraxématgand grtendiog alvagabieastpne periphesaladge therend dniege side thereof

C BT8P g R opd D pRFSRAT iaf R FRE LorBlenBRRL opposing sde

| BF flcR@SMer FtddpbIenbidistrat@SaIGHheteih Yerglifdlb bf Glplvtality are respectively
connecting the plurality of bond pads to the plurality

oflecically gennected ite; pasiof ghedivoedigpeional iped girpy; Brrowgh eondpctive via

t - e ' . die and the one

s futinsy EREhaiRl rRhothe BEMARTAMEREE 10" S
selectingaEnowtglattymanicheetwarcdifieasibhal atran o€ padsnd tiagdmtiad intb®oser substrate

t wo- di mensi onal Ead array of the another _interposer
sabd & pHoEt pategnakthg fWedEnengnng] srEaTseidrRds obihg 1ipipgyer sibstrate to be

t ' ate by discrete conductive

eﬁgﬂ%ﬂﬁﬁﬁggégggéﬁggﬁg bonded t herebetween. 29. The
mountieg Atddasp bne bthense8corfductohdie byomtpack sidegharedfdto tthagnet dide of the

di scret.e conductive elenents to..conprise sol der

AR S IBSTPOFS R 6.4 0 TR 0P ey iah SERAHF st thereof

dipe@8hiRe%na efHeRHiBE laldng at REGIInk |pleri%1§@£1% 8thcRI BBt AR at least

i nterposer substrate and the another interposer

s ohe pettheral wdgae lohadnather intgiposersubsteateiduct i ve

| e ts.. 31. The . .nethod, of.,cl ai m16,..further . )

respeqy S e Pthrsel ME BT SRR o R L s MR ot gt
dispoéihg e emdpsilhmGtrucuid®et thHett RASEINe DS bédicOn@ittor die and the one side

connection of the plurality of bond pads to the

plofi thel anpthepmterpeser pelisgatgndidef or e di sposi ng the inner

t i | :
s 0 S GRS 15080 8 k0P ot
C Oarpipo se Subsdtratetagiadoofthe twodanésivmnl pad @sdyi ofgheintkrposer substrate

functional testing. ,
lEI)y d‘iscrete conducttive eqements disposed and bonded therebetween.

29. The method of claim 28, further comprising selecting the discrete conductive

elements to comprise solder balls.
30.  The method of claim 29, further comprising disposing a dielectric underfill

material between the interposer substrate and the another interposer substrate and around the

discrete conductive elements.
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33. A sem conductor device package, conprising: an

i nterposer substrate conprising a dielectric nenber
having a central slot therethrough, a plurality of
term nals proximate the central slot and extendi ng on
one side thereof and an array of |ands proxinmte and
extendi ng along at | east one peripheral edge on the
one side of the interposer substrate, term nals of
the plurality being respectively electrically

nnec dt | and ar.ray through
cand uc:ﬁ'\?én‘?tb%fg%gc sifh b Mhshareoering festiR R 2 lpashypng emiconductor
die af%i lotatiag td @e @nt%ﬁ%ﬁé?‘%{lbsttﬁt@aﬁﬁtdaﬁﬁec%bg ef 9{ pthll}gh fbond pads to the
I nterposer substrate and having a rality o (% 3
pluralify @¢ tesmirals sk hefereslispbsiog tlt@han@whdeaﬁths tad finges wghr thhéands of the
land central slot of the interposer substrate and
%%?pectlvely el ectrically connected to the plurality
of termnals; an encapsul ant material disposed over a

back side and sides of the sem conductor die and the
andt herThsingrshest of haim i, ahgrsiretestingenmpaises airleasbory oftdpen/short
nal pads and connections
1Eﬁm?a&@ﬁﬁ@ﬁ%g%%%5 d a lead frame conprising a plurality
of | ead flngers havi ng i nner ends respectively

di_sposed over _|lands of the |and array on the opposing

sidde of tEconugiop devire Rakags SpBPESiBS echani cal |y  and
I
T T LT S LR T
@iurplitgmﬁltermaiw prbxmaactdnﬂrefcentt‘tﬂ slotted paselingobsiie ddethereof and an

'EEE ﬁ@f}éi Brrox @%ﬁ%@éﬂgg& !ﬁq lga}ds @g,pe%%inggfi(}getqﬁléhe one side
p'o@ frl 1h€e}rbo‘§§r slﬁﬁﬂi;’ate Qé}ﬂﬁna% §f Bk Eﬁﬁ&lit? 8kink r&%@&%%ﬁge#ﬁ%ally

the plurality of termnals with wire bonds
s epiested e fasds déﬂlﬁd@ldrﬁa‘mkfa@l@uslﬁ carldactivedBcessher ei n t he
0S 8L 5 subst.rat e

a semy COB&“ HehS FONAfcd Yy gfc ye %‘5§§e ﬁﬁﬁé’lf Lon?qogﬁr §ide gf thedpiegposer

| @tﬂmﬁdz 4 habiggangurdligef bohd A& dninQIchOS Qlrfa3b Bk éAleRposed
and segnmented into two groups, each group flanking t E

c é’fﬁ?\ﬂ%} the cgntral slok af theantaipaser ehptiatd an GﬁSPFPIquhY eleettically connected
aﬁ@ﬂ%ﬁﬁ@%ﬁﬁhﬁ%%%u&%§0tr'Ca"y connected to pads of the
t wo- '

I'mensrona array through conductive traces.
an en@ai’)suliﬁhtenaemal(chﬁpdsmlt ovfer dbrikesdpariksadis of theGkmiid®nddetor die and the

wher he nca sulant material extends to
pépet ffe%l@ﬁ fég fB?Sef Rebsiraie s g¥erthe hiend pads ée@ﬁnalﬂ@ds and
S 'c%&ﬁ@ﬂse[ﬁérei)&w\é@d, GRat he

a lead frame comprising a plurality of lead fingers having inner ends respectively disposed over
lands of the land array on the opposing side of the interposer substrate and mechanically

and electrically connected thereto.

34. The semiconductor device package of claim 33, wherein the at least one

peripheral edge of each of the interposer substrate comprises two opposing peripheral edges.

35.  The semiconductor device package of claim 33, wherein the plurality of bond

pads are electrically connected to the plurality of terminals with wire bonds.
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sem conductor die is nmounted. 38. The sem conduct or
devi ce package of claim 33, wherein the inner ends of
the lead fingers are nechanically and electrically
connected to the lands with a conductive bondi ng
material. 39. The sem conductor device package of
claim 38, wherein the conductive bonding materi al
conprises a solder. 40. The sem conductor device
package of claim 33, wherein the inner ends of the

| ead fingers, the one side and periphery of the

i nter poser substrate and exposed exterior surfaces of

t kg encpRIUmMAdhddtbEdyviteSadk £e dY elaifR 39 efh¥Weltha interposer substrate
dielectric material. 41. The sem conductor device

furthgygoragieesof tweor-dimenggnal wivay ef padsisubstantially sautsallyf logdted on the one side

l.ead fingers and the posi.ng side of.the interposer
of the FRop5t 45D B0 wiel o RRTRBAOR G LR, Frch i Mg BE ntra st
and wherein terminals of the plurality are respectively electrically connected to pads of the

two-dimensional pad array through conductive traces.

37.  The semiconductor device package of claim 33, wherein the encapsulant material
extends to peripheral edges of the interposer substrate on the side thereof to which the

semiconductor die is mounted.

38.  The semiconductor device package of claim 33, wherein the inner ends of the lead
fingers are mechanically and electrically connected to the lands with a conductive bonding

material.

39.  The semiconductor device package of claim 38, wherein the conductive bonding

material comprises a solder.
40.  The semiconductor device package of claim 33, wherein the inner ends of the lead
fingers, the one side and periphery of the interposer substrate and exposed exterior surfaces of

the encapsulant structure are overmolded with a dielectric material.

41.  The semiconductor device package of claim 33, wherein the inner ends of the lead

fingers and the opposing side of the interposer substrate are covered with a dielectric material.

20



