ELECTRONI C MODULE HAVI NG A TI EE DI MENSI ONAL ARRAY OF CARRI ER- MOUNTED

] | NTEGRATED Cl RCUI T PACKAGES FIELD OF THE IN VE.N | "I ON This invention
relates to the production of nulti-chip electronic nodules, and nore
particularly to a nethod and apparatus for attaching nmultiple 5 integrated
circuit packages to printed circuit boards. It also rel at eb5ERIHEMGFR d&Hsi t y
menory nodul es havi ng three-di nensional arrangenents of integrated circuit
packages. BACKGROUND OF THE | NVENTI ON 10 Dermand for sem conductor nenory is
hi ghl y el ast EEECTROMCTEONUVLAIEAVINChATEBIREE DEMENSIONAL WRRAXpensi ve

conpared to t h@RPUARRIER-MOUNTED INTRGCRATEY €1ROUIAPACKSGESNsat i abl e
demand results, with conputer manufacturers tending to install an anount

of main nenory in each systemthat greatly exceeds the amount required for
average programuse. On the F_(bEhBr{}FI&TH&Z.lNMﬁﬁ'I'IGNi s costly, 15 manufacturers
typically install &ﬁh@”‘mé’:&nrﬁq”r&@tﬁé‘ tﬁyﬁﬁAﬁ]‘cﬁn@ﬁ%rp%lfymﬂﬁr Sﬁlﬁabﬂcé’tr&ﬂé fills

t he requirenent of e average program he sal es’ prices
conput er smadigles. andymorepparfignlagis ite ad methadognd éM@lf%l"JS theﬂws&“W soon

findst hatin&grﬂmﬁbu&ﬁg pRUSedd B priREP i@l BodiBd. N INEED idlated @ hihedenkET €asi Ng
demand for [arge r acce 20 nmenories,. and the grow ng
demand f dPRET &% I?aﬁ'ﬁ'ﬁp?g?e'g%ﬁ{"é?ls ArAREEIMQIS o dpe “’fei ggﬁw ve on

t he part .paekagcke sem conductor manufacturers to reduce the cost per bit.
has |l ead to not only a quadrupling of circuit density approximately every
three vyears, but to increa5|ngl efficient techni ques for packagi ng and
mounting the circuit chBASKGROUMD OFHEE [} ._HIE‘L s, sem conductor nenory

chi pg were usual |y pagkaord 2hianaiial ek ey e R BAGKA0RR (R FRR) . The

pi ns of these Dl PP packages vvere genera |rectly W t
t hr ough- ekasis sYGh sepuin 18 ieltively boaxRynalvg . conpyesd #b onera agost g ﬂthey wer e

inserted dtﬂlﬁ@ﬁ‘%%t&n% @l 0% LRsatikBle tdéfriand s@uﬂerm B Pitr nﬁhﬁﬁélﬂl‘mhm es in

the main ci CUI t. rd W t h %he advent of sy gce tgala)unt tech%]glﬁ
convent i JRE{IN P’é‘ P R F@é“ﬁlﬁmﬁ’ﬁfﬂ%p& i en 30
repl aced amdumt aamnlmdtﬁnvavmagmtprmamalm Onntht . nthﬁ(ﬂjidndna.rh&nlleaﬁcﬁﬂi@,])

ac es I t he
BI tgﬁg @%ﬁ@?%éﬁ%%ﬁhingtgﬁ{%r%no i IJlg%ct:]e tsur acne:é?gﬂﬁl%lp a@e ﬁﬁﬁﬁf
si gni fi catht: raquirergni fghe avrsagecmogmm. mmhih)“- salgyqmicehakianpfess ma'v
conventi ofjpd bk RuEaiel S LIRS THS endiwet AGS AR IRd BBt RS whiNsh

consi derabl y snpl l er than correspondi ng conventi onal ChIpS t s taklng up
| ess COmMputer’s main memory,

The ever increasing demand for larpe random access computer

20 memorigs, dnd the growing demand for increasingly compact computers, coupled
with an incentive on the part of the semiconducter manutaciurers to reduce the cost

per bit, has lead to not only a quadrupling of circuit density approximately every three

years, but te increasingly efficicnt techniques for packaging and mounting the circuit

chips. Up until the late 1980's, semiconductor memory chips were usually packaged

25 as dual in-line pin packages (DIPPs). The pins of these PP packages were
gencrally soldered dircetly within through-holes in a main circuit hoard (e.g., the
molherboard), or they were inserted in sockels which were, in tumn, soldered within
through-holes in the main circuit board.  With the advent ol surface mount
technology, conventional platcd throngh-holes on printed circuit boards have heen

30 replaced with conductive mounting pads. Small Cutline J-lead (5OJ) packages have
lead 1o Thin Small Outline Packages (ESOPs). Because the pitch or spacing between

centters ol adjacent surface mount pins is significantly less than the conventional 0.10-

inch spacing for conventional through-hole components, surface mount chips tend to

be considerably smaller than corresponding conventional chips, thus taking up lcss

35 space on & printed circuit beard. Additionally, as through holes are no longer needed.
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35 space on a printed circuit board. Additionally, as through holes are no
| onger needed, 1 SEPTEMBER 2004 surface nount technology lends itself to

t he nounting of conmponents on both sides of a printed circuit board.
Menory nodul es utilizing surface-nount packages on both sides have becone
the standard. Both the earlier single in-line menory rOfERTEMBERSEMI4S) and
the currently used dual in-line nenory nodules (DIMvs) are inserted 5 into
sockets on the notherboard. Packagi ng density may be increased rather

dramati cal kﬁf@%é&‘?ﬁ&%ﬁ&logﬁ 1enﬁ?ﬂ§ﬁl Fﬁ) thd rﬁ’éﬂ'&hﬁ@ n@ogi'eﬁ&%n%hﬂ Jhewsat ed
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of a vertlgiE stac | C chi ps prow 4,956, 694 to
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whi ciy has a Si ngl e OhkRxhe Mﬁh}@ﬂﬁﬂostaa@uﬁmecﬁm% fiiRa 1/ 8.4, Maer | eaved

th f
allgnaL?e ral S 2
al 45aRPER Bﬁa’ﬁ"é iR RA e RET RS TARNE T
sub- nodul phnal{t}] obiniBlatied Nocuils @t hatkiged alithin pﬁc&ugﬂcﬁrﬁeﬁl mzldst&keki: o d t itled
IC CH P HAWYNI N CHI T.TA D W TH
OVERLYI NG’ %%R‘I“ *h Us% £ er 1r'f‘él§<arrp ra-otéu ; “ﬁﬁ%gf&% eclhtg &'S\I H‘ﬁ chip
havi ng anoilgpbke oningls omuthe ahigsmwdenbﬂad injperalleber surface of a |ower
subsgrate layer —hawnihet SRGHAL of ehty 5 iveh HAPS! paLNAS 4R

B!

termnate in conductive
t er mi nal stoforngt gbtlitled E‘E@Ha‘@@“%'d"’t'#e‘sft Cj EHCM\/@@Wﬁwbones

It hrough apEACNIES W t BUB-MUDURKMET suh}m@me | ap@rr: AE Enmmﬁ:%sw\j;] r aLe
cor nci de I ERERRBEGTEDTY ST NAR I cteas S onablagaBa n whi ch
t he wire indondially trsgble sutnmodidedse exob mbmhmhdlmgl hagleatip bordkd theetapertures
are i |l e‘i"htyvi;ﬁl‘r-'mndu]es are inlerleaved with frame-like spacers. Both the sub-modules and
the spacers have alignable vias which provide interconnection between the various
sub-modules.

LIS, Pat. No. 5,313,096, also issued to ¥loyd Fide and titled IC CHIP

PACKAGE ITAVING CHIP ATTACHED TO AND WIRE BONDED WITHIN AN

25 OVERLYING SUBSTRATE, is another example. Such a package includes a chip

having an upper active surface bonded to the lower surface of a lower substrate layer

having conductive traces on its upper surfuce which terminate in conduclive pads on

its periphery. Commection between terminals on the active surface and (he traces is

made with wire bonds threugh apertures within the lower substrate layer, An upper

30 substratc layer, which is bonded to the lower substrate layer, has apertures which

coineide with those of the lower substrate layer and provide space in which the wire

bonding may occur.  After wire bonding has occurred, the apertures are filled with

cpoxy to form an individually testable sub-module. Multiple sub-modules can be
stacked and interconnected with metal strips attached to their cdges.

35 A final example of a stacked-chip module is disclosed in U.8. PaL. No.

3,869,353 10 A. U. Levy, et al. titled MODULAR PANEL STACKING PROCESS.
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epoxy to forman individually testable sub-nodule. Miltiple sub-nodul es can
be stacked and interconnected with nmetal strips attached to their edges.
35 A final exanple of a stacked-chip nodule is disclosed in U S. Pat. No,
5,659,353 to A. U Levy, et al. titled MODULAR PANEL STACKI NG PROCESS. 2 $
SEPTEMBER 2004 A plurality of panels are fabricated haSERFEMEER 200ds
therein, an array of chip- nounting pads at the bottom of the apertures,
and interfacing conductive pads. Both the chip-nounting pads and the

i nterfacing gmq{gcﬁja sur‘?%e FhtiricaRAl %‘Lcﬁﬁ Ee&nﬂ%g‘?ﬁ eﬂa%eg‘mo‘fn of .chip-

Pl asti c- encapsul at e ace- nopunt are positione aste 5

covered nBuwnling padicy th&rmtiqnppéll}famrtyrea,r@dsm@cﬁa@ag|cﬁn@q£1a§/@ar&sd B¢thangement
and the glagkipinfodEalk %ﬂcﬁ &n@ﬂ{edﬁﬁsrﬁ@ﬁag%rﬂué 1BR0gadk Qré RSaIBP WATH fdgads and

t he |nterfaC|n pads panels et her. 1ndividual, chip package

stacks ar 83 %P ?ﬂ&?@%‘%ﬁw G ﬁ?&@ﬁf"é%ﬁ?‘h |Ur’i‘gth§nﬂﬂ£q “eavi ng
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is 10 achjeve 0 i ca agl stac
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st or age. dstMlmmt pEncTHE getivENTHdDNd L hebipp pade g suacksem“eb g;hnm_r:’,mpmh tedefsorhor

i ncrease | |L1”¥m%nanar rcuit boar e invention is

parti cul a aﬁ%‘e?acg%f?o%r I .n reasc';lér%;cil hglglg%}sllty of menory chi ps on nenory

modul es used for cofgurerbesipen disthe ﬂ@hﬁlﬁﬂéﬁﬂmaks ﬂﬁ@ﬁ%ﬂﬁe@ﬂﬁdﬁ&%Wa@e

car riper ta@lrmat ﬂﬁdﬁa@rfﬁ@ﬂd ficad Fac w fridnis PBkch on top
|

of a first rat. Q), package s al so nmounted on the PCB,
The carrmé’r qﬁ'ﬁﬁrﬂ'ﬁ ﬁe‘ﬁ%['ﬁ'fﬂ @@58@"%&@}% Slgraged array on which a
second | C package 20 is nountable. When nounted on top of the first IC

package, the carrier may b@lJM ﬁngFGIfH@ f{@6RY: on top e f which the

second | C package i s nount urality of |eads by
means of which the &he presentiinvention previduuit Suraased ¢iruitRiEBsinEae privkdr | er

| eadsi s alsQiehsstsi cald neRMRe R gmkmaa SisBeh qopw tlsnr?;ﬁlep@éﬁaﬁ{{ Ry on

t he upper surfac The |nvent|o |nc udes
assenbl edMEBN| @Sa‘t‘“ I“@%IE?TYOWQ e used PR S8RIDHIEE SyHERAge TharipyaMioand at

I ﬁast t vwmkﬁdﬁ@ﬁ Ipag@@e ch®fer ﬂﬁuist :Eesi;cjﬁb@ taTRhesn %ﬁh@dtch@mh %ﬂaqt?@m bﬁneat h
e o e Lo ot Lt e el ot B Gy age
package beavaert hustdnenppar miapn soeyceshmieg @ padraayt nmg.’hmbrmmt:-nd)llf packapa t he
OBz RORANE, ARG St R O 0 i e
thought of as a canopy, on top of which the second IC package is mounted. The
carrier has a plurality of leads by means of which the carrier is surface mounted to the
PCB. Lach carricr lead is also elecincally connected to a single pad of the pad array
on the upper surface. The invention also includes a multi-chip module assembled
25 using at least one PCB, at least one package carrier and at least two 1C packages. For
multi-chip modules where the IC package beneath the carrier shares all or most
conneclions in common with the 1C package mounted thereupon, a single lcad of the
carrier and & single lead of the package beneath the carrier may share a
mounting/connection pad on the PCB. When separate connections must be made by
30 similarly positioned leads on the carrier and the package beneath the carmrier, the
corresponding pad on the PCB may be split so that each lead has a unique connection.
A first embodiment of ihe carrier includes a body having a [irst pad
array, arranged as two parallel linear rows of pads, and adhered to an upper major
surface thercof. The leads ol an TC package may be conductively bonded to the pads
35 of the first pad array. The body also has a second pad array, arranged as two parallel
linear rows of pads positioned along the longitudinal edges, and adhered to the lower
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correspondi ng pad on the PCB may be split so that each | ead has a uni que
connection, A first enbodi nent of the carrier includes a body having a
first pad array, arranged as two parallel linear rows of pads, and adhered
to an upper mgjor surface thereof The | eads of an TC package may be
conductively bonded to the pads 35 of the first pad ®SERTEMBER Baddy al so
has a second pad array, arranged as two parallel linear rows of pads
positioned al ong the |ongitudinal edges, and adhered to the lower 3 S

SEPTEMBER_2044 ' [of t . Pads. . fl.r nd.,arrays
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ei ther in'G gippmbeddasivitein thy bedvoendaphralinphlsrds reend of eichofiaiinhl ivy
Cﬁupl ed t ﬂ@c? em@Faﬂea u.am}]m}ﬁdmddyyanf@@mf édll!(r%unﬁnﬂﬁﬁ@ﬂ%upfgﬂ th c@,hﬁeﬁ;ﬁnil@r oxi m ty
thereto to facjlitat at transfer om the package hody to the |am nar
sheets. A8 Hnéﬁ%g(ai“ﬁ@ntﬁ & E‘E%[ ?’HE?‘HFW& E‘ng’g LR @ each of
whi ch f unoppeossrfas o thebbds bfitheAosent@ pagart ioeitlef i acimire @adniast Wohded to a
pad.af the..2 nf..pad ar I face.of the carrier body. An
bt &2 por fohn PoRBCRREC P bt LSk EGACRIE Gl ogiuctos
nount i ng/ esaprEd; shinelasaproxinpicshersio ite feilitajgoraat sandér kemHhe packagst ends
toward thgadyab ! laffind: IGedpody For a preferred
A second embodiment of the carrier inciudes modified leads, each of
which functions as a heat sink. A center portion of each lead is bonded to a pad of the
25 second pad array on lower surface of the carrier body. An outer portion of each lead
is shaped for surface mounting to a mounting/connection pad on a PCB. An immer
portion ol each lead extends toward the center of the body. For a preferred
embodiment of the multi-chip module, an upper surface of the body of the lower IC
package 15 either in intimate contact with Lhe inner portion of each lead. or thermally
30 coupled therelo via a thermally-conductive compound, or in close proximily thereto to
facilitate heat transfer from the package body to the leads.

DESCRIPTION OF THE DREAWINGS

Figure 1 is an isometric view of a first embodiment package carrier;

35 Figure 2 is an isometric view of the firsl embodiment package carrier
body. showing the underside thereof;



enbodi mrent of the multi-chip nodule, an upper surface of the body of the

| ower I C package is either in intimate contact with the inner portion of
each lead, or thermally 30 coupled thereto via a thermally-conductive
conmpound, or in close proximty thereto to facilitate heat transfer from
the package body to the | eads. DESCRI PTION OF THE DRA 3¥MNGEMISIHREdre 1 is
an isonetric view of a first enbodi nent package carrier; Figure 2 is an
isometric view of the first enbodi ment package carrier body, show ng the
under si de t hereof; T1NBE J ew of
the carrier |eads of %%f'f% gkia%@ @a%ﬁ%rﬂ%g%l%%%l@ 3’?&“1 %UC%{EHA IS an
i sonet ri colFigwrek: t he flrst and second beat sink sheets whi ch are

connected to the gretad heads i tﬁ@eueap&efhelfﬁa%d déﬁ‘&'gﬁﬁéa't gﬁmheéﬂgure 5

is an isonetric view of an exp portion first enb el ect'ronic
modul e; F@mh@%cweawd.wﬁww %@ﬂ@ﬁheanv%é@#mw ‘on of the first
embodi ment el ect ronmu&’@audaa1sE11ﬁu{;.emzwlcﬁ‘amxpmmebﬁm@n\ﬂrgwﬂqiodmaﬁcond
enbodi ment1 acka edC@r rier; Figure is an isonetric view of the second
enbodi mentfBEYRS arrier body, show ng the underside thereof, Figure 9
is an isometric vieWignf: Hthe waisonetrid etednsoﬁfantd‘saemhleﬁqgmtimanfiw findt Fi gure

7; Fi gure. | &)ﬁiﬁe@élgﬁﬁgﬁ@ﬂﬁmgw of a carrier body of either the fast or 15

second enb ge carrier; Figure Il is an isonetric view of an
expl oded portion seEtﬁh‘éﬁ 7 srangermenic visveet a sebed embedimentpsekaegarier12 is an

some ri'c view of amgsssnh e AIONIQ! diheSRE0RT cnfBBRE AL eCt roni o
modul e. 20 DEgﬁ(ﬁ{hE?Df@ SCRI PTI,ON O THE | NVENTION As w || be evident from
the attacf¥HC g theaederige ent
Figure 9 s an isometric view of the carrier leads of the package carrier
of Figure 7;
Figure 10 is a top plan view of a carrier body of either the first or
15 second embodiment package carricr;
Figure 11 is an isomelric view of an exploded portion second
embodiment electronic module; and
Figure 12 i3 an isomeiric view of an assembled pertion of the second
embodiment electronic module.

20
DETAILED DESCRIPTION OF TIHE INVENTION
As will be evident from the allached drawing fignres, the present
invenlion permits the manufacture of elecironic modules having increased circuil
dengity. The invention may be nsed for a variety of applications. One very obvious
25 usage is in the manufacture of memory modules. As memory moduies typically

incorporate a printed circuit board having rigidly prescribed dimensions, more
cfficient use of the board real cstate will result in a module having greater total
memory capacity. The invention may alse be utilized to closely couple related, but
dissimilar, IC packages. For example, it may be desirable to mount an IC package
30 containing high-speed cache memory on top of an IC package containing a
mictoprocessor chip. The various embodiments of the improved electronic module

will now be described in detail with reference 10 the accompanying drawings.
Referting now to Figares 1 and 2, a lirst embodiment package carrier
100 has a diclectric body 101 having upper and lower parallel major planar surfaces
35 102U and 1021, respectively. For a preferred embodiment of the invention, the body
is made from the fiberglass-reinforced plastic material commonly used to manufacture
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i nvention permts the manufacture of el ectronic nodul es having increased
circuit density. The invention may be used for a variety of applications.
One very obvious 25 usage is in the manufacture of nenory nodul es. As
menory nodul es typically incorporate a printed circuit board having
rigidly prescribed dinensions, nore efficient use of H3HFIHOHWLR 2084] estate
Wil result in a nodule having greater total nenory capacity. The

i nvention may al so be utilized to closely couple related, but dissimlar,
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overlies an I Nt egr a circuit packag

mount ed” olerRE pihenpads o gachi painam, #7edraud spagsd t@afra?’fflé‘? a) BHse mtbe w. der

spaced soddchbaplidpt@padiidént 1 outside of the | eads of the package so covered.

The Referring now (o Figure 3, the carrier lead set 108 of the first

embodiment package carricr 100 includes a plurality of articulaicd leads 301, each of

25 which is individually attached to a pad 106 of the second mounting pad array 1035.
The outer portion of each of the leads 301 is essentially C-shaped. The carricr lead
set 108 also includes a trio of power leads 302, which are interconnected via a first
laminar sheet 303, which also serves as a heat sink layer. Also included in the carrier
lead set 108 is a trio of ground leads 304, which arc intcrconnecisd via a second

30 laminar sheei 305, which also scrves as a heat sink layer. Both the first and second
laminar sheets 303 and 303, respectively, incorporate a pair of cxtension tabs 306,
which enhance heatl dissipation from the laminar shects. The cutouts 109 expose
portions of the first and second laminar sheets 103 and 303, thereby aiding in heat
dissipation to the ambient air,

35 Figure 4 shows the carrier lead sct 108 minus all articuiated leads 301.
The three power leads 302 and associated interconnected heat sink laver 303 are on
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20 package carrier 100 also includes a pair of capacitor nmounting pads 110
at each end thereof. The pads of each pair are sized and spaced to receive
a surface nount decoupling capacitor | 1 1. Referring nowto Figure 3, the
carrier lead set 1 08 of the first enbodi ment package carrier 100 includes
a plurality of articulate |eads 301, each of 25 whi cH SEFIIEMBRR 2Hdl | y
attached to a pad 106 of the second nounting pad array 105. The outer
portion of each of the leads 301 is essentially Cshaped. The carrier |ead

set 108 aygoyl Q\lelgelﬁeathteE' @Id fé%‘fgﬂﬁ%ﬁﬂ%s?tf&?ated”ﬂh&@oﬁ{e&aﬂ f(ﬁ{ﬂg”e“ed

via a first am nar al so serves as a _heat sin yer

Al so i ncl lareg3iyare ga U@amshteﬂhe pugsitaby 3@Garcssy Teadily ésiblgr ound | eads 304,
whi ch are interconngef@fngy indwats @O0 Behidld BNAF 55 P&bn 3BSan MichrBnid! SO

serves as a . heat sjnk |ay Both the fi.rsf and se | am par sh ets 303
and 305 PRGBEAIVE Gignfsa H&ta'etsgraleaﬁlwuafpﬂg%gsnﬁﬁww%§ i ch
enhamce héats dis sa s.haphmcm: hed fdrt fnefabamonating vedi: stmLTrhamai(ﬂg ﬂ&ur;ﬂa.Q 9 08X poge
portions a 3 t her ai di ng
i n heat g@éﬁ 4t Oh ?rygﬁ?%%(‘{%?g& §f§i£‘§§§t P‘é’%ﬁ@?‘%‘g é{»ﬂg {:g@ii er |ead

set 108 rrﬂmusnﬁﬂl cmﬁ bodrdt 3f hmmqwmconﬂhmwmr@ppdmrayl Bt hagidg and

associ ate Mé? ER, 2004 t he
l eft, ﬁ]dm %ﬂ ree grounsﬁ]lt eads %4 an ssgééfrgtggdﬁ]lﬁﬁt éﬁ%ﬁ%ﬁ%d heat
sink | ayw%mweﬁﬁﬂwb aga >V havinga plysilen ot sads ¥i¥gs shavmpligedeadi | y
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00 FUP YRR TR P08 388084 B SCHLEHS BN g e
mounled Lo the carier 100 and the carrier 100 and the semﬂd package arc surface
mounted to the printed circuit board 503, then each chip may be individually scleeted
by sending a signal o the appropriate half of pad 505A, An alternative method of
routing chip select signals to two identical chips involves uiilizing a pad for an unused

25 lead (of which there are typically several on each package) for one of the chip select
signals and then rerouting the signal within the carricr body 101 e the pad where the
chip sclect lead will be bonded. It will be neted that the printed circuit board includes
a pair of capacilor mounting pads 509 at opposiie corners of the third mounting pad
array 304. The pads of each pair are sized and spaced to receive a surface mount

3o decoupling capacitor 111. The positioning of the decoupling capacitors is generally
not a critical issuc, and the capacitors might just as casily be mounted on the samc
side of the carrier 191, Additionally, more than two capacitors for each chip may be
employed. It should be evident that [ur a pair of identical memory chips, ail
eonnections, other than the chip select input, will be vertically superimposed. In such

35 a case, the internally-plated apertures 107 will be used w0 interconnect a pad 104 of
the first mounting pad array 103 with a verticallv-aligned pad 106 of the second
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split. However, where the signals are different (e.g., chip select
signals), then the pad 505 nmay be split so that a different signal or
power requirement nay be delivered to the proper |lead. Pad 505A is such a
split pad. If both the first and second packages 20 501 and 507,
respectively, are nenory chips and the first package ZIEENTEMBHH 2006
nmounted to the carrier 100 and the carrier 100 and the second package are
surface nmounted to the printed circuit board 503 t hen each chip may be
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package 507 |s ce _nount t [ nt a 504 on a
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| nt cgr at eghplditdidihBRHE HReP A il IR s TOUR Glle K thiBirst embodimen:

carrier 100. Figure 8 shows the under side of the dielectric carrier body 101 which, in

this casc, is identical te that of the first embodiment carrier 100.

25 Referring now to Figure 10, a top view of the body of cither the first or
second chip carrier shows one configuration for the routing of fraces for (he
decoupling capacitor mounting pads 110 and 509. Tracc 1001 couples pad
1T0ASS09A to a power mounting pad 104 of the first mounting pad array 103, while
frace 1002 couples pad 110B/509B to a ground mounting pad 104G of the {irst

30 mounting pad array 103. Likewise, trace 1003 couples pad 110C/509C 1o a ground
mounting pad 104G of the first mounting pad array 103, while trace 1004 couples pad
1101/5091} o a power meunting pad 104P of the lirsl mouniing pad array 103,

Referring now to the exploded view of Figure 11, a first integraied
circuit package 301 having a plurality of leads 502 is shown aligned for surface

35 mounting to the first mounting pad array 103 on the upper major planar surface 102U
ol the second embodiment package carrier 700. A printed circuit board 503 includes
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first nounting pad array 103 of the package carrier 100. The assenbly al so
I ncl udes 15 four decoupling capacitors I | | which are surface noun ted to
capacitor no unting pad s | 10 and 509. Figures 7.. 8 and 9 show a second
enbodi nent package carrier 700 in both assenbled form (Figure 7) and
conponent form (Figures 8 and 9). The principal diff&SBrRIEMBHRE®BA t he
first enbodi ment carrier 100 and the second enbodi nent 20 carder 700 is tht
shape of the leads 70 1. It will be noted that each |l ead has an el ongated

portion 8QL .which functj . St ' eets
coupl ed tgh]e]\fw g’}m't"ﬂ&eﬁ%foﬁmﬁ@ Sgl;ﬁmlﬁ g%ﬁg%fd;ugh?mﬁ%@ ]gardg r?tﬂ 935@@6@% t?‘JEe first
enmbodi menparabielr romesr 30600and BOORur 4. segemsh inteialed eingnd grackagd SUGT haviveg 2
dielectri ' 2ok 11 Qnda i ' "r%-,y}g ¢ IS | -ty hat of
the fi rstﬁ]éJE %Fﬁ%ﬁt carl%?]ér I ,1 ~32f%psRe ergﬁ%ﬁﬁ}l%o@v%{]%%ﬂﬁ@%%ug top

vi ew of t @3t Jhe sreond embpdimentopackase aagnen A isralye alagmed dpr SHBWE one

conf isgur akicaftifote thethifdadbniedd kfrdges for the decoupling capacitor
nounting pads 110 and:-509. Trace. 1001, coupl es. pad 1 QV509A t power
Tount i ng bad 1 0ap- BFLrRRE po% & Fisdin A hens iied s apkees 280 T o
coupl es padidti OBREAD # thid goanting padwatay g4 pada pidEd alirctio dobndrls, 30

nount i ng . ' g E? P - %Ei gﬂ Cto a
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r UStypMUN{ER ehadRel ¥rrP P03 FEfR Palikle taitick Q0D ThE%ReRRH alh Sikiples Fi gure
11, a fir i n%?é‘g Clrcui ﬂc’?klg%g 501 having a plurality of Elseads 502

i s sbown Q{U{ I&E‘é}%%{iw C%F'It%gﬂ é’@?%ﬁ?‘i‘rﬁﬁat“@w PICAPACHBLIIAENTRE BE arr ay
103 on t hellugpesndrej or pl anar surface 102U of the second enbodi nent package
Chi rd mounting pad SRPOSERH RETP g U PRI RoUADT Y SRt S687aRr anged
in two pherelofet deswibed, 06 willie @GRS tA thesedmdingntrdipest shdll gt theuart tmckage
o the t nivaEsmetRodiifufhs HEGES S bl U b aREt Ol B B S 1 or
700 is al 96 stilgHehe iwmvention mp dercimfignaleimedy For exenplhi wanyrveniationg obad
array. Ref@f badhd eR®VnRnR S8 @sdiBlc. ar&e 1, '@ Yl & sabtaéd idouRafkage 507
boar d 50372kPER dbO Y En B ARHEHE [ RBRIEOT e e PSP Lhe SisF 16ie  rmount ed
to the thmayalvouaty fagm that“ashapy dE0kscdbsteid. fArthé proategingd, @do Cipee b t
PO, ko o WA Sy AR "BnE 9 3109 o
shaped; the other is *S”-shaped. The “8”, or gull-wing-shaped. leads are becoming
increasingly widespread. Other types of leads for surface-mount componenis may
also be developed. The invention should not be considered limited by the type of
leads which are utilized on any of the constituent componénts or on the chip carricr
25 101, Lead types may also be mixed between components comprising a maodule.
Thus, assemblies having a number of different lead combinations are possible. Al one
end of the spectrum, both packages and the carrier may utilize "C"-shaped or “T-
shuped leads. At the other end, all components will use “S”-shaped leads, Between
those two cxtremes, cach of the components may utilize either of (he three leads
3o carrently available for surface-mount components, as well as leads which might be
developed.  In addition, the surface mounting of components typically involves a
solder reflow process, where leads and/or mounting pads are coated with & solder
cmulsion.  The components arc then assembled and the assembly is subjected to a
reflow step in an oven. The leads are thus conductively bonded to the mounting pads.
35 There are other known techniques for bonding leads to mounting pads. Placing a

metal bail (usually gold) on each of the mounting pads, placing a lead on top of each
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four decoupling capacitors | | | which are surface nounted to capacitor
nounti ng pads 110 and 509. Although, only several single enbodincnts of
the invention have been heretofore described, it will be obvious to those
having ordinary skill in the art that 15 changes and nodificai ons. may be
made thereto without departing fromthe scope, and the SHANEMBEK Xitde

i nvention as hereinafter clainmd. For exanple, many variations of two
basi ¢ enbodi nents are possible. For exanple, the | eads of surface nount |IC
packaps ValY i [ 0 [ he
carrier rg%&&Qdﬁ%§@QF§%Q@%&@?ﬁ?@%ﬁ?ﬁgéﬁﬁﬁﬁgﬁ%g@ﬂb#%§%%§§%&ﬁ§€39%§ t the
present t ivaEothepgurfagp @wust optn eads are nost commonly used for surface
nount components. One lead is "Y' - shaped; the other is "S"-shaped. The
"S", or gull-w ng-shapeli |eads are. becom ng increasingly w despread.

O her types of |eads, for surface~-nmounl conponent-,- may also be

devel oped. The invention should not be considered limted by thv~ type of

| eads which are utilized on any of the constituent conponents or on the
chip carricr 25 101. Lead types nay al so be m xed between conponents
conprising a nodule. Thus, assenblies having a nunber of different |ead
conbi nations are possible- At one end of the spectrum both packages and
the carrier nmy utilize "(."-shaNd or "J'~ shaped | eads. At the other end,
all conponents will use "S'-shaped | eads. Between those two Wenes, ealLh
of the conmpoents may utilize either of the. three |leads 30 currently
avai l abl e for surface-nount conponents as well as |eads which m ght be-
devel oped. I n addition, the surface nounting of cornponents typically
involves a solder reflow process, where |eads and/or nounting pads are
coated with a solder enulsion. -Me conponents are then w senbl ed and the
assenbly is subjected to a reflow step in an oven. The | eads are thus
conductively bonded to the nounting pads. 35 There are ot her known

Wehni ques for bonding le,~s to mount:ing pads. Placing a netal bai
(usually gold) on each of the nounting pads placing a |lead on top of each 9
8 SE PT EM B ER 2004 ball, and using ultrasonic energy to fuse each ball to
both its associated pad and lead is another surface nount option. 10 8
SEPTEMBER 2004 CLAIMS What is clained is: 5 1. A package carrier
conprising: a dielectric body having upper and | ower parallel nmajor
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pl anar surfaces; a first nounting pad array affixed to said upper ngjor
pl anar surface, said first nounting pad array sized to receive the |eads
of a first discrete integrated circuit package adjacent to said upper
maj or planar surface; 10 a second nmounting pad array affixed to said | ower
maj or pl anar surface, each pad of said second array coupl 8 SEPCEMBERI®I04
said first array by neans of an internally plated aperture which extends
between sai d upper major planar surface and said tower ngjor planar
surface; 15 a set of carrier |leads egaghg@rrier |ead conductively bonded to
a pad of said second array, said set of carrier |eads spaced and
configured for surface nounting on a printed circuit board; said package
carri erwh&nigtlafn®l gi screte unitary structure capabl e of being positioned on
20 pads on a circuit board over a second integrated circuit package
positl ned on a r|nt circuit B rd and a heat suﬁé |ncorp ted into
Sai 8 ditel ecth PE %ﬂ&“ﬁﬁ’éﬁstqgoﬂ s f«rws%ﬁdéf hayiRg PRe, iﬂwawéfr H¥ce,
sai d heat siP0apaIrFges adiipiIpetingIPRg arpypfiveddneald pepegmajorplinap surkesge
carrier of chidifiystmowyiaesad array sizediogeeaive i lgads phe fimb disercts igteimterbelrapit a
| ami nar ext @askagn adjacent t¢ sad uppen eapst platiadswhixei er | eads and serves as a
heat sink for a second integrated circuit package whi ch nounts between a
pritated ci r auktorkioamehtiagad airaly alficea to g Rivep najapidae aurfide, chble ppbokage
carrier of %E@n@aﬁr&y%ﬂﬂﬁiﬁ %f&ﬂﬂﬁrﬁ%ﬁ?'b&fﬁa@bfﬁf?ﬁ&%&ﬂﬁpﬁ@ﬂﬁﬁﬁt@c
| ani nar ext eRSsRATNs Peaeh Akl ﬂgT% h&'ﬂd&%ﬁﬁ&%ﬁﬁ? Plafif

wer ac 35 4_ The

parall el togang.,.. contiguous wth sai maj or pl anar sur
package carrier of claim1 wherei n sal d substant ially flat nenber is a

| anL nar exten n of ose carrl a desi d to be either
at 'ground pdt ﬁfo a?fea" 5@'@“ Ilty %et ﬂ’&%‘ﬁé’ La‘{“idd‘ﬁmﬁ’f t he
first int eglsﬁ &t “%m“ﬁﬁgeﬁ%k HIOHNERE G a prigfed chycuit
wherein onI ose carr|er | eads which are designed to be 40 at either
ground potential or at supply voltage potential during operation of the
first integsaiti@dckage cuirier kepedibervie unitaryrractxt eapsble v beih g phsifiomttdron as
hed® si nks. p&gs dihecipaidage! ear nisesondfintefmaicthdircuinpadiags podifhatedoamyrisas at

| east one paircuibhoedadi t or nounting pads on said upper mgjor planar
surface, each pair sized and spaced to receive 45 a decoupling capacitor.

11 a hcat sink incorporated into said dielectric body and positioned on said lower major
planar surface, said heat sink being a substantlially flat member.

25
2. The package currier of claim 1, wherein said substantially flat member is formed by a
laminar extension of at least one of said carrier leads and serves as a heat sink for a
second iniegrated circuit package which mounts between a printed circuit board and said
lower major planar surface.
30
3. The package carrier of claim 1, wherein said substantially flat member is formed by a
laminar extension on each carrier lead, which laminar extensions are paraliel to and
conttgrous with said lower major planar surface.

B4 The package carrier of claim 1 wherein said substantially flat member is a laminar
exlension of those carricr leads which are designated to be either at ground potential or at
supply voltage potential during operation of the first infegrated circuit package.

5. The package carricr of claim 2, wherein only those carrier leads which are designed to be
40 at either ground potential or at supply voitage potential during operation of the first
integrated circuit package have laminar cxtensions which function as heat sinks.

6. The package carrier of ¢laim 1, which further comprises at least one pair of capacitor

mounting pads on said upper major planar surface, each pair sized and spaced to receive
45 a decoupling capacitor.

11



8 SEPTEMBER 2004 5 10 7, The package carrier cal' claim1l wherein said
substantially flat nenber is a |am nar sheet. #l . 'I 'he package carrier of
claim7 wherein said dielectric body includes a notch on at |east one end
to expose an edge of said |am nar sheet. 9. The package carrier of claiml
wherein said dielectric body includes a notch on at | east 8SBEETEABEREZOM
expose a portion of said substantially flat nenber. 14, An electronic
circuit nodule conprising, a printed circuit board having at |east one

i nt er cdnnectTitepapege samiay oadlfix &ovhietein stid substuntihidafst norrebdr@s p baokingreshoeti t
each unit having: 15 a) a discrete package carrier having a dielectric

car ri erf. bodyleipatkage pafieolcIHBNE vhefdd alid leldra] ctiodplindledes awokehC@sat 1@sf i 1 st

nount i Ng padndehdih & %Lwﬁkdh@@%glmgm or planar surface, a second
nougting pad array a |xed to said | ower maj or planar surface, each pad of

sai d sgcond WBE)QI:I&%Q a?@l Qiﬁ’l f’ ﬁ%&c? i% l:?) Zr?dllg arrff‘ntlchaf{nr ea@/
reans ot R d‘“’ﬂﬁ?‘h‘% s et

carrier, |l ea nducti vel ed to a pad of said second nounting pad
array, aj d%\e‘ﬁe‘@font‘,ca‘flﬁ NS and configured for surface
modfting to said at |east one I nterconnection pad array on said printed
circuit boaadringddinghil bpardthaying at lagnde ditespanestipn pabamyeiised thareto;
packages, each discrete integrated circuit 25 package having a dielectric
package bodyt kesttoat i pgelage umt egelatdidhoiingui t chip and a plurality of
package | eads coupled to said chip and extendi ng outwardly from sai d body,
t hes| eads ola)aaab@tépatﬁﬁgenﬁﬁk@%ﬁwhghmal@m@bﬁhm% AaDEaRE weal d first
mounting pagary ﬁgr,ﬁg,j@ﬁ @Wm 30 ajlmeads of

sard second s g ;39 Hg;%gw A a;*r s

sai d di scregfwc?1 aE]ag dsge,ﬂ G}H&% ‘ﬁ% 8FF d; '1? ﬁﬁﬁu "gfmcl ai m

10,.. wher ei n s E“%"é PpaT

maf®r nal . %ES‘FH a’ Qpydugtiuel M%%P%d ithi nar

ext ensi ons 5?0‘@@%3“6%1?% a”%&'ﬂ S‘”’é \‘/'%ﬂlﬁé WWW@E%M@I syeaemd

i nt egr at ed &19VBting topwekal dessiprecintarmnedionyat weey v atid ppnfedtcéduit bewdi andooar d

and said | ower major planar surface. 13. The electronic circuit nodul e of

cl aim 10, whpfiest andeseconddisereterintegatbdi chchis peskages, anihniisoretd frtegetned sirowit whi ch

i s2par al | el padkagnbavdomna digleotr: pickizetidy coRmRing Wy iafeyRia @fcuB $hipif a 14 The

el ectroni c pluedlity bf lj%t;le&is&:h Pleded Shid Whip raﬁﬂ@x@ﬂ{& LlIARRAIFFHdnh &lid

which are  gRIbaReA s4i8 P8 paticRt bERE oamun%w%ﬁem Qld ikt SHRRIRG paalt age

potential duhkngiRRRF Sid Mber major planar surface, the leads of said second package being
conductively bondable to said at least one interconnection pad array beneaih said lower

30 major planar surface of said discrete package carrier.

[1.  The electronic circuit module of ¢laim 10, wherein said carrier bud}f is formed from a
semi-rigid polymeric material.

35 12, The electronic circnit module of claim 10, wherein laminar extensions of said cartier
leads scrve as a heal sink for said second inlegrated circuit package which mounts
between said printed circuit board and said lower major planar surface.

12. The electronie circuit moduie of claim 19), wherein each carrier lead includes a laminar
aq extension which is parallel to and contiguous with said lower major planar surface.

14. The electranic circuit module of claim 10, wherein only thosc carrier leads which are
designed to be al either ground potential or a1 supply voltage poteniial during opcration
of the first integrated circuit package have laminar extensions which function as heat

45 sinks.

15, The electronic circuit module of claim 10, wherein said carrier leads are C-shaped.

12



of the first integrated circuit package have | am nar extensions which
function as heat 45 sinks. 15, The electronic circuit nodul e of claim 10,
wherein said carrier |eads are C shaped. 12 S SEPTEMBER 2004 16, The
electronic circuit nodule of claim 10, wherein said package carrier further
Conprises at |east one pair of capacitor nounting pads on$SEPTUEMBERIZMR] Or
pl anar surface, each pair sized and spaced to receive a deupling
capacitor. 5 17. The electronic circuit nodule of claim 10, wherein said
di el ectlni ¢ Jauereleetrodiio dircnis rfodnlaed claimdih, fvhéreinglabsackeiendaeni ar dorthr @otip ses
material . 18 lekfiemelpei of eapacited mewttingadune sad uppariniajdiCrlandn engion, @ich lpgiast
one pad of spkdadd spRESio RRGve h BEQUPRANGHLEING, array is split so that
corresponding |l eads of said first and second 10 integrated circuit packages
MRy 51 eGgi ve ﬂ@@?&aﬂmb@n@m mok mmenﬁ'm%a@gﬁam iERbicRRAiH Sol isGbldd 10
V\,herel n un| e? h&g q-?r"i'igfﬁrccﬁ 1defe %&ﬁrespon sald first and
ate [

second i ntegr Fcul ac ages y Fout | ng at Ieast one of the signals
to an u ositiaqn o ckage and then_reroutin the 15
S gnal 0 ¢ e EhenE et podyieds {ﬂﬁesll?p% Ak {"Elgﬁfé*&d’ ﬁ’fﬁﬁéa‘s%
package. 201m¢wemaqceef@a6%ﬁesetr ungt sepgEpandine leadsiohsald firgtaad é‘i’qqﬂéald first
and®second dnsgratedsirciihpackagasandicierdup unigue KEEEs ar e of the same size and
functionally identical, 20 21. The electronic circuit nodule of claim10
furtherd9i ncITlhdie}oguoniheh'tuishmﬁulbmdfolailorlﬁleﬂm‘ehatmmiqmaii@ahﬂm fedriobody and
posi tioned quarrsmiogding s obgadd (ipd ambsecsnd nkgeated drculincRiRs by oMttt Idast t
nodul e of clak bt thi sAeKes Bn SAhsEd hedtpositiak oh?chciiﬁﬂqﬂﬁﬂdﬁﬁée, shefen refbudd: thihe
el g5t roni c_GighbtknifBh:Rricboa  MeaBpMBRAE!RIH tle Séloht Phoiligdy | nCl Udes a
notch on east one end to expose an edge of said | am nar "sheet. 24. The
2 ot cRU" on 0 StckafiBSHf: Boatie By 11 Thak AR} i BB iR, ' "5 521
An el ectronlrﬁ ‘%rfllr%@ﬁw RB%%’% Mﬁ?%ﬁﬁﬁ 5%9'@#'?’&‘#1‘1"9 pard having at
| east one i nt erconnectjon pad array, affixed thereto 35 nultiple I C package
unf¥s, 2dach Tharieckerr giycuyt @P% £ &F efajsa d dibes nalyding phoat sikdnenrepmated inte
carrier bodyaigicaumicn bprbs angrnesitioned omsaid lovesr omiprplagsi awdiaccsur f aces, a first
nounting pad array affixed to said upper major planar surface, a second
mount i 3. padbackefyomt Cirsetmbdnle eéi:kirh Ghevherain edid pbaratk is aidraing:; sheeich pad of
said second nounting pad array coupled to a pad of said first array by
neagss Q8. anThatReAait ¥irgliehmodula RE it 82 Whefdin Sl eaier BeHVIBANd4AD sadiflowpper
and tower mgiRhst Bh@BR tolbbRCRodeRBfsAd BRlinGshear rier |eads, each carrier
| ead

24, The electronic circuil module of claim 21 wherein said dielectric body includes a notch

on at least one edge to exposc a portion ol said heat sink.

g
25, An electronic circuit module comprising:
a printed circuit board having at leasl one interconnection pad array allixed thereto:
35 multiple IC package units, each unit having a discrete package carrier having a dielectric

carrier body with upper and lower parallel major planar surfaces, a first mounting pad
array aftixed (o said upper major planar sieface, a second mounting pad array altixed to
said lewer major planar surface, each pad of said second mounting pad array coupled to a
pad of said first array by means of an internally plated aperture which extends between

40 said upper and tower major planar surfaces, and a set of carrier leads, each carrier lead
conduetively bonded to a pad of said second mounting pad array, said set of carrier leads
spaced and configured for surface mounting to said at least one interconnection pad array
om said printed circuit hoard;

45 cach 1C package unit including a first and second integrated circuit chips, said first chip
being electricaily couplable to said first mounting pad array adjacent said upper major
planar surface of said package carrier, sajd second chip being electrically couplable to
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conductively bonded to a pad of said second nounting pad array, said set of
carrier |eads spaced and configured for surface nounting to said at |east
one interconnection pad array on said printed circuit board; 45 each 1C
package unit including a first and second integrated circuit chips, said
first chip being electrically couplable to said first nouRSERDEMBHRENGRY
adj acent sai d upper mgjor planar surface of said package carrier, said
second chip being electrically couplable to 13 8 SEPTEMBER 2004 said at

| east one i Biidrackanantiarcpackction ayd dreneainbath akid lowwenajobplanarsuebarosur f ace
of said pagifdgaciaat Cingiki; sadd a heat sink incorporated into said dielectric
body and positioned on said tower major 5 pIanar surface, said heat sink

bei ng a subgtant | i t
clakm 25, V\/r%fé]ﬁ;%ﬁﬂ i'.n)é dr};cgg% ‘ffdlglﬂmﬂe Jnti %ﬁga%suda?%ﬁﬂl n a
' p uraFl ty o ea

package haV|ng a S, an CORd first chipis
coupled.to st, nmoun a Ihe Ieads of jts encapsul ating
packageS: andD 1e§ Hie G0Egho F@ﬂ&% Vs feega el oo oo
array via tﬁ%u'!pé E@ pgpa % ‘iﬂ'%%l’ gmables ST'W@F@F T5t IHPES -
circuit nodérepled mcﬂﬂlﬂ ﬁﬁswoum@ﬁdﬁr@aw @a&qﬂﬂéﬂf worneaplatioe peckae owda
sef-rigid puilyeeandshipds estpled toridiptepcommprticsl radaray vis the kads of itdul e of
cl ai m 25 whenmipmulsimgpasiist antially flat menber is formed by | ani nar
extensions of said carrier |eads and serve as said heat sink for said
secondzint eghatRdiredic Gittdit @BBe Wi tlatin X5 Uh&reinahiRaRicr dody R folth&Pfréinr=C Ui t
board and sahffi-riti@WehyridcGhatBlignar surface. 29. The electronic circuit
modkll e of claim25 wherein said substantially flat nmenber is a [|am nar

ext enshgn ofpeaehGaL L %tﬁﬁ&ﬂt%hﬁh§§m§é Qﬁd@u@gﬂ.@gﬁ} bl mbnad

contiguous w1 }Fg oal ok _blianar ﬁ%g% £ ctr ni c
d T 4 4,7 Dot
foromt by : H@éﬂ at&ﬁ‘&%l?{g LI E R a @%ﬁ’é@l ‘o

be at eithe “W"@I"?ﬂ!l‘i’fd’ YUY 84EI%S or at supply vol tage potential during
op@‘i’I ation of said | C package units. 30 31. The electronic circuit nodul e of
cl ai m 2%, wihbe eleptrayie gireray mpdule pEeldin 3 svhereimsaid sybsgetialhhBatahergberani c
circuit nodbmanmeannﬁEﬁﬂch\bmnmlnackwhnthmamhﬂtgm araparade] thund benliponpri ses
at | east oneithahid tofveciap@e plaasr sipfatd.i ng pads on said upper major planar
surface. each pair
25 30.  The clectromic circuit module of claim 235, wherein said substantially flat member is
lormed by laminar extensions of those carrier leads which are designed to be at either
ground potential or at supply voltage potential during operation of said [C package units.

31.  The electronic circuit module of claim 25, wherein said carrier leads are C-shaped.
30
32.  The electronic cireuil medule of claim 25, wherein said package carrier further comprises
at least one pair ol capacitor mounting pads on said upper major planar surface, euch pair
sized and spaced to receive a decoupling capacitor.

35 33, The electronic circuit module of claim 25, wherein said dielectric carrier body {s formed
from fiberglass-reinlorced plastic material.

34.  The clectronic circuit module of claim 25, wherein at least one pad of said
interconnection array is split so that corresponding leads of said first and sceond
40 packages may receive unique signals.

35, The electronic circuit medule of claim 25, wherein unique signals are fed to
corresponding leads of said first and second packages by routing at least one of the
signals to an unused lead position on the first package, and then rerouting the signal

45 within the camrier body to the appropriate lead on the second package.

36.  The clectronic circuit module of claim 25 wherein said substantiaily flat member is a
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si zed and spaced to receive a decoupling capacitor. 35 33. The electronic
circuit nodule of claim?25, wherein said dielectric carrier body is forned
fromfiberglass-reinforced plastic material. 34. The electronic circuit
nodul e of claim 25, wherein at | east one pad of said interconnection array
Is split so that. corresponding l.eads of said first and se8SEHTEMBpRCKOYes
may receive unique signals. 35. The electronic circuit nodule of claim 25,
wherein unique signals are fed to corresponding |eads of said first and
second packdgemabsherbuti ng at | east one of the signals to an unused | ead
position on the first package, and then rerouting the signal 45 within the
carri er37bodyrheQldcifnid RREGPoALR dBRBORhrER sGRIGAASErBREK Bfudess notbhen at

el ectronic Qéifbﬁéeﬁwgguk Plan @HpPbMGaPlaiipl Qhdr Sai d substantially flat
menRer is a 14 SEPTEMBER 2004 | am nar sheet. 5 37 The el ectronic circuit

modul e %l al rfh%%le\'\'ﬂgm%'cﬂ?&@h%gﬁ?r rt“cﬁaqm%%hcr& }?ﬁll fide ?ﬁnﬂljcﬁgﬁt one

end t o expos nar sh QNI c circul

nodul e of IOcI glcﬁf’qé’é‘c%ﬁ%er'&eﬁpgsﬁiacp ??Pfeﬁm H%ly gneénth& ch on at Ieast

one edge to expose a portion, of said substantlally flat memper.

pac kagg Scar r} Bjcka YiGegpriging; g riaiddudy mgmgwmﬁaéﬁﬂwmlﬁbmﬂwméﬁ%|

maj18r pl anasurfa@ssadifshmeunting padrastay wlined i gaid appetrmaigr plrransutiace sydifigstupper

maj or pl anamating pad arsa dzad tpgeceivedha teadgoipnirshintepyated it mckaasei ve t he

| eads of a first integrated circuit package; a second nounting pad array

affixed to sakcbndauentigjpad aphpafiixed w okt Rwee atforfichad hurfiet Ceach padolkaft r ay

~ coupl ed to @ednd athy s@igled tufasﬁad&ft‘fsﬁm ﬁ?)!t RAS DY n@hs 8Nar ii‘tt@ﬂeﬂﬁlﬂm-aﬂ’ bAdrRRe
apggture 15&&@(’: et BRAn:eh Hﬂ@ %ﬁl’lﬁ{w Ht% %&f d said
| ower maj or , ac%fhr@e gt E-El'e .In% W4 &d | vely

%IT{G%]’I 11

bonded to a d and
confi gured t"‘sﬂuﬂrff %%e ﬁ%ﬁ%?l ng on a plgl%l%dq‘ %‘Fttag ogd a%ﬁ?eg B‘g'tl:l age

carrl er for%&ﬁgl scret unltary structure c abl e, of gel ng %]QS oned on
ads on &% TR 2 gt BFecanaplsgf
paé age posi mcl&ﬂv@ﬂﬂﬁttrweéeemd&ﬁwﬁa&%mémmat matgeg?qsmuncd ona

i ncor por at edtiniedgirsait Boadrander body, said heat sink being positioned on
said lower =jot planar surface and formed by a substantially flat nenber.
25 40. The phekiaye inarmbateddhtocianl ¢an3a bokdersaidbeassidk beigp gokit oyedodn sid d
carrier is t®mASEOr Pina surface and formed by a substantially flai member.
25
4.  The package carrier of claim 39 wherein said rigid body of said carrier is compesed of a
diclectric matenial.

4]1.  The package carrier of claim 39 wherein said substantially flat member is formed by
a laminar extensions of said carrier leads, and serve as a heat sink for a second integrated
circuit package which mounts between a printed circuit board and said lower major
planar surface.

42. The package carrier of claim 39, wherein said heat sink disipates heat for a second
35 integrated ¢ircuil package which mounts between a printed circuit board and said lower
major planar surface.

43.  The package carrier of claim 39, wherein said substantially flat member is formed by
laminar extensions ol carrier Jeads which are designed to be at either ground potential or
40 at supply voltage potential during operation of a first integrated circuit package
positionted on first mounting pad array.

44,  The package carrier of ¢laim 39, which further comprises at least one pair of capacitor
mounting pads on said upper major planar surface, ¢ach pair sized and spaced 1o receive
45 a decoupling capacitor.

45.  The package carrier of claim 39, whercin said heal sink is a laminar sheet,
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dielectric material. 41. The package carrier of claim39 wherein said
substantially flat nmenber is famed by 30 | am nar extensions of said carrier
| eads, and serve as a heat sink for a second integrated circuit package
whi ch nounts between a printed circuit board and said | ower major planar
surface. 4 . The package carrier of claim39, wherein sai diBBETERBER 2did4
spates heat for a second 35 integrated circuit package whi ch nounts between
a printed circuit board and said | ower nmgjor planar surface. 43. The
packageaacar rmhe pacHage kavrigr SO:lainh ¥ ehercindaitl cubat gl inadlhdes hlnatchrend drast ane

formed by @agun@{gagﬁeag$Qﬂamqﬁmﬁﬁm¢M@5tIeads whi ch are designed to be at
ei t her ground potentlal or 40 at supply voItage potential during operation

of a fin ' @garﬁ'ef abulémpﬁ :,rgmﬁq]c@.%nf@w?fat%paﬁ
array. 4. %&} cQH?&d%L rther conprises at

| ea5t one p capac I'ng p s o sald upper maj or planar
surface, each pair sized and spaced to receive 45 a decoupling capacitor.
45. The package carrier of claim 39, wherein said heat sink is a | am nar
sheet. 15 8 SEPTEMBER 2004 46, The package carrier of claim45 wherein said
carrier body includes a notch on at |east one end to expose an edge of
said | am nar sheet. 47. The package carrier of claim 39 wherein said cagier
body includes a notch on at | east one end to expose an edge of said
substantially flat nmenber. 1
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