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ce@ﬁﬂr@tgtaggthglhmwgtppn@@%@h Wnﬁl@gW@qg@@;@@]leqs R&r 572/574 and 582/584,
r&PeasUthaidinstaOleS07E m&mdndﬁghe&wmeﬂgBp@dﬁdﬁgaﬂesamaré&%e input-
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derin
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Si gRinbth& @Jﬁdoyenfj& tHe @sgﬁtlc;nhsqhepf@ort far tﬁ@ﬁ‘t@@enﬂxfg ptnp ﬁlclude ower and/or

correspandi ng receiver everal feature

SRy SPEHITE PO oy e P S SRRt perease e nputto-
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by a dividing line 420 that separates satellite

rec ‘FlnXl%flC 4&9&1&1@9& Greliif Pecg\f@%%sratésdaganqﬁ gf Ae. Qpﬁ/ﬁ-@ Qﬂd a terrestrial
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ra .0 a Furt her .
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characteri sti cs of the extenal filter, the

differential input and output pins of the satellite
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| ayout can be sinplified because the circuitry for the

satellite receiver and for the terrestrial receiver
w@a0vshoaiirai d out in mrror-imge fashion wth PCHES2000028755

being the axis of synnetry Note that Iine 410 i s not
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provj de a si n|f shi el di n
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aﬂ?t ety aacbsa%Péd teT"H'&*’I'SL?(ﬁ hﬁ Efcﬁtﬂd SR R 3ediesf @Pléerﬁ’“her
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sem conduct or substrate and has first and second

termnal pairs correspondi ng and coupled to the first
wapasseaend pairs of bondi ng pads, respecti vel pCT/UR®04/028755

first and second term nal pairs are separat ed by a

f LT SACC&?S% t% %r@]fr asp%t%l}e%ps?ﬁd S g)gfdl%tgﬂlm%g an%ountf (1nn stggl%dQO

I'solation t
%ffqrane@ petpypea a@et@vqﬁlweﬁst%ﬂdmf theﬂéﬂ&@ﬁ eicpry externel idtery §35pastively-
the first predeterm ned anmount corresponds to an
at t exdd@tih®id ahdtheBaspdcpdi@sidndakcohdiernfinal @irs @X lo&dtdd@along a first side of the

1Lﬂe%£t§arcf'lr{;lﬁﬁvg&ggdIapcgars gg &itb ?[ﬁrsﬂﬁlﬂaﬁ?}; ?fﬁdrt]egvetli'né %lem%d the third and

are"locate

fevﬁhtt%'@lnﬁlrwel@gredwe@d gpne@gicendside R%&ent%aedﬁr@l@eﬁa@aﬁwpwd bya
Rcohd plerhlitPbiusteldning tedhindlIt er veni ng term nal s. Accordi ng
to yet another aspect the first plurality of
inte r
Accor oy ang g EhARP R SPARGAEE ) WK, IR B ot
Q?P’P“Sﬁgttlé(?l\ﬁetf;ﬁ%‘sterm nal s conprises at |east one power
supply termnal. According to a further aspect first
and seadingito s anbthalgethe filseantl bec i plueatitids nfihtef&iing ta@imals each

and first and second
%g?ﬁgﬁg%gs{%feggﬁé%gg%n tlerm nal pair are adj acent to
one anot her. Accordin et a further aspect
fi r Scootipe g yet gpRIhc @P%{gﬁ%{la" sgop&tergyinglsofgach of ghe fist, Se°°"d third, and
fopthosninhg peinds adhcehtheodeiaiiciter. Si de of t he integrated

circuit package. According to still a further aspect
t he ﬁ:@(gb ﬁéjtggtﬂ%tn&geéﬁ E%EF: ﬁﬁs@ang %E(% Pgeﬁ'nélﬂé"}%ax Fehécgtgd & %prosne ends of

ﬂéﬁ i sife ?fﬁ'@ﬁ%ﬁteéﬁtawaa%ﬂﬁgé andtt'af thygd ae%@mhéawna' p&ﬁs %‘mﬁed at
dPhoste BB he seexddeidn ad thef ihtbdr@dd, ciram@adkageour t h pai r of
bondi ng pads conducting a differential input signal

the " %{athgr}grmaaq %R%g?al%dtcﬁ)cup %hl(ﬁ@ey R e%%ohcﬁct%&u&“gt? é‘htd a Tntegat%d circuit

second external rated circuit
meckegerad thessmicppiuster sphshate e Fistsepqug, ﬁlinﬁlaqnd Bﬁfﬂ? @adrants having respectlve
RQ[sERRd) &ﬂﬂllaﬁgfoaﬂﬂ)oﬂ@ﬂ.g@h&docﬁt@d thdd@n.tThe ﬁaﬂn@Mc&mssxrb}e includes a first

(frcult ?"ﬁ’%fj tobbe cougrgto a rs% éxterna?ﬂ%?ct:olu%? tx thB-fl'-rst circul tl;roxéF%nhe first and

smoe@@n@n&naﬁﬁe@ddlswm@n@gﬁp&ﬂ tq be peupledto rm«rcmdeﬂx‘iqrndrﬁlter coupled to the
slec,r?aﬁdw'&rcﬁlﬂht@ PrdlthitdRd @ﬁﬂth%ncﬁr@ ﬁ(ﬁbﬁlﬁe\ﬂﬁ%téafmr@ﬁt ph&@g%ten@psulates the

Seco eter et a t he
SR A b i SROO P Furb B mstibind couped o the
fegrseesp third apdfodihfioriipedsredpetivilien an attenuation in

st opbands of the first and second external filters,

I €S DREd:UiYEb ¥re aﬁﬁa%%d@ %dkaomsmEon@ﬁ%&tﬂoﬁs%ﬁaﬁ.b FrSduency (RF)
and second ternminal pairs are located along a firs
"&°H¥Sof the integrated circuit package and are

separated by a first plurality of intervening

t er Mcrradisg tapthetrepertthe fast airdit fanpriseha patiamiof@datefbitei recgiverraad the
slaéaf?@&x‘é‘ugt BhPRE FporBk Oderrbidf Rfivet.Ne integrated circuit
package and separated by a second plurality of

i nterveni term nal s cordi n t anot her aspect
t he ¥°Fydpe tg?ﬁfl g b%“‘ﬁ!‘{}frﬁla’?dtst”@ %”F“"nyﬁ*l"éﬂ?%?ﬂ“ﬁ‘& the shme layout.

term nal s each conprises twelve termnals. According
t 0 SAcedrdingan @tﬂll’aeq;thqagspg:@the filsimnd sepantl cigenith aseadapted to be coupled to first and

SQ(JOH{ Alehnbi s8$acOfcolshl @ﬁv\ém\f/‘)gill%@' &bé@ﬁ\leﬁ/ each conprises at
| east one power Supp term nal

According to a further aspect the semiconductor substrate further comprises fifth, sixth, seventh,
and eighth bonding pads respectively located in the first, second, third, and fourth quadrants and forming
complementary signal pairs with signals conducted on the first, second, third, and fourth bonding pads,

respectively.
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According to yet another aspect first and second
termnals of each of the first, second, third, and

wo oaostobeiver mi nal pairs are adj acent to one anoP®EIS2004/028755
According to still another aspect the first and second

ter rﬂ'l Qe{ill 821@(' ééén ﬁr rﬁeglra%%frc%g m@i‘l-.rdeg % pe%éohrﬁlct@ﬁq@trgg aﬁdtﬂﬁ integrated

first's e Integrated circult package and the
qirpyjitbackagsangd e semisordusioRs qrated‘asf 3 fdrst ppipof] bBI&flgtgé’Efis é?nductmg a drfferentral
DPPGRNL] theRtiimd adapidie bs @vgéido &i itk 6ffan Exwenal filteg gndt seebnd pair of
b%hcﬁlfgg)aés ch%ﬁ&%%? dlff!ir%trglqmu&% ft}%[egrl Ql@ adlagtte@Qrb@t:(ﬁgle@fo ar’?&“’rﬂut of the

conduct or supstrat an i ntegrat
cxiengl filter. Eh‘?:‘kta@@eda%fﬂu“tH%@‘a%eéi*ﬁa?,séﬁfdﬁ%f isrllcg%@?rﬁ%féatmé s t fast
frdt aﬁtsecoscemrl dnd dofhprises a fas gaif @ tefrhibal Ju@cdd atntfisst bre\or thefirst side and
cor? de%‘? Ct]iar%: # rtgt garlr rf% hdlﬁsgﬁ)%%%id a gemnﬁ garr %g{ug%?ylé% Eég ?t%ggégpcgend of the first
Si'dﬁ epnggie ghedirs rngrd qEliRdyp the Séer&e&??eropf badperadpupl ed to a
first external filter coupled to the first circuit
t hr avgdidihde ofid dssett e inte Saci@hchit paRabe Bemppised Squr ddeel a
second circuit adapted to be coupled to a second
eXt e/(c@(ﬂ!il ég fo lar’io%{er fsf?édﬁh@i%eér&edtcngn%@&Q#qurﬁrbrr cQMbr‘sest 3%9 %@ flat
fourth bondi ng pa he i ntegrated
Rﬁ‘?kra%edT@Fpﬁackage encapsul ates the seni conduct or
substrate and has first, second, third, and fourth
. t er ricoaliisg moetramslmoasddcntge iauagiateztnirplit@dclmgt further domprésts a 64-lead TQFP.
second, third, and fourth bonding pads, respectively.

AC C oAc%rﬁllgg {ogtll%gthé}%i%@& Ehe Eéﬂﬁcoﬁdu(:t%rt su@ﬂge ﬁ]ﬁﬁ'é? ﬂéi a(t;Hnrd $Hf (gf‘:bondmg
nprise portions of frequency %)(Pr ecej v

PRECRF g 5 AErreRe LA o} 1 S4oPe o0 P 1o nput of
s!é@ﬁ@f)dte&ﬁsﬁlar prﬁil‘atﬂ)@lh ptﬁf ofaorgliank @ddb Edneuctieeskosad difianchtitlrgut signal
tﬁe?eog nrgd aﬁépgeiltjd l;e c&%ﬂéﬁ Eo an %§t @oﬁﬁ)er 5%1’] Q&Iex%tnapﬁl{ere El‘l:?gl?etlﬁtbg%ted circuit

anot her asp
r&ﬁ@gesf@@@rms %th@:Bﬁ"‘t‘g tewa&% lacpipdqnaiirst ard|°§thf f?éo@ aifgand coupled to the
thr&MﬁiﬂBf boﬂ&ﬁ‘gC{faﬂ’d ii@ alf@rts pdir of teﬁkﬁr&lsh@ﬁtecﬂﬁﬂﬁ;@dond $@ of the Stond side

ogﬂcgltetﬁeforq cc:(g'luI ?to%hre u?tg ro?go Ea% COupI ed to first

second surt acous e (SAW
filters, res ectlvely Accordl ng to a further aspect
t he 18estrroditiont Be PrewBdTVPaPEProvides HRteqaofsFuilsamprismg prjacent first

b a%tc&m te‘s@MﬁmtB firsBénd o 1Rkl d7@1 drtergguep Jeksit acﬁg@@r«au YoRplyd to a

‘{:ﬁ?f’é :gmpgt ogﬁgrsff%{p{[}?lh‘& zb %ﬁng thlrc} atnd !f:our‘th terémnanS apa secrond end o]‘:]the first
siegfith¢ btegrampdicicticadaped to breofpled éta dlf@&‘lm\ dutput pf thefirstgxieinal filter,

d‘dﬁ%t ﬁthQ@Qiﬂmeﬁr@a@ssat a firQRESF E be‘é&ld)élde S ng‘érat@QQ&m%Hapted to be
forman integrated circuit gferr(?ﬂ(i?s a sem

GRS BT TS 41 CEUAEER B GO R RAE A ferminls at
ssend endntiiiedecind siddsfthe aittegratea sircait fdapted to pagonplafto bdiffelemigl output of the

@ggﬂ&&p&%gp ng a differential output signal thereon
deapte to be coupled to an input of an external

filter, and a second pair of bondjng pads conducting a
di f FARCRIAing 11ong 33psgtthepigpiaied cirprihcerpRissd W dARAEES 0 be
coupled to an output of the external filter. The

i nt egpcatiiegtoandtietiaspecphekadiat prokgpeuipateesxty foer terminals having

%&gﬂg Fjg B%be&%% gﬁ%ﬁe@%ly%ﬁ%no@; perrﬁr@@tof tfhé 5@8 f1& Bg:kage starting

rrses a parr of termn
Fooatene ¢ opd Vesre g RN Fend 'ier“g*ta'S§PraeéP°aﬁfﬂ’ P A7 aé%lm the
tfnfrll dnﬂ eufth feGtinaBabiiespohd DQE fifign pddikteerathel fitth e cioth ebripidals correspond

I
to IBms {%r n;e(/] a4 a%d #o%{ &%&e I d%e seg%%%gﬁﬁ%gnqgm%falﬂ I:Jr]r% ((:)Jédr] tg Emssthﬁjr? three and
thifty Bxyndr ng pads

According to yet another aspect each of the first and second external filters comprises surface

acoustic wave (SAW) filter.



According to one aspect the integrated circuit package
conprises four sides. According to another aspect the

WO niosgsared circuit package further conprises BCT/OB2004/028755
quad fl at package (TQFP). According to yet anot her
as p%ﬁl]e apleastI ogg 81%5@%{9 gmt%ldirnféhjtl hEs bgglcp}féé&?ed ﬁﬁ%omg detalled description,

conpr Accord q to sti anot
1&%&&6 apm@cw@é et ety ’f°fé’ﬁﬂﬁ‘§?“|s 5@% FsiPuidse bp a@re&a%w éhe
epahmarpefmaaam,dm Bgexﬂﬂdﬁy énbadiniertd angondy ex@deahndlark fi inended &d limit the
sccﬁ)e aPphc:?mlg}p or con n%)rag ())2{})& ?1% gllv«%?a'{) L Qr? v&ag lga?hep ?10 E(erceggin geitar%gd
dssrcnw@n wlk@ovmd@se@bﬁeme {1 pré Wi ascoBYSPiENt eef ma Teniplamenting e
eﬁér@w ertbR@MBR Br @aﬁblﬁﬁaﬂbmeﬁtp 10Ro e Rh@ehtcb @ thatvariu$ @iaiges can be
made x(r:lﬂhetﬁ%g:tgcgl%nd aré%n%%?%l f el mgét?\év?tl}oﬁtrhg%?hﬂg frorgiﬂgg({ gg o%‘?he uTventlon as set
$@@&ﬂ@dﬂ®mk@dﬂmﬁ@ﬁﬂ@ﬁﬂﬂéwwﬁhgs@@E@hd si de and coupled
to the third pair of bonding pads, and a fourth pair
of termnals |ocated on a second end of the second

si de opposite the first end and coupled to the fourth
pair of bonding pads. In yet another formthe present
i nvention provides an integrated circuit conprising
adj acent first and second termnals at a first end of
a first side of the integrated circuit adapted to be
coupled to a differential input of a first externa
filter, adjacent third and fourth termnals at a
second end of the first side of the integrated circuit
adapted to be coupled to a differential output of the
first external filter, adjacent fifth and sixth
termnals at a first end of a second side of the
integrated circuit adapted to be coupled to a
differential input of a second external filter, and
adj acent seventh and eighth termnals at a second end
of the second side of the integrated circuit adapted
to be coupled to a differential output of the second
external filter. According to one aspect the
integrated circuit conprises a quad flat package.
Accordi ng to another aspect the quad flat package
conprises sixty four termnals having correspondi ng
pi n nunbers assigned consecutively around a periphery
of the quad flat package starting froma pin one
corner, and wherein the first and second term nal s
correspond to pins one and two, the third and fourth
termnals correspond to pins fifteen and si xteen, the
fifth and sixth termnals correspond to pins forty
seven and forty eight, and the seventh and ei ghth
termnals correspond to pins thirty three and thirty
four. According to yet another aspect each of the
first and second external filters conprises surface
acoustic wave (SAW filter. 9Wile at |east one

exenpl ary enbodi nent has been presented in the
foregoing detail ed description, it should be

appreci ated that a vast nunber of variations exist. It
shoul d al so be appreciated that the exenplary

enbodi ment or exenplary enbodi nents are only exanpl es,
and are not intended to limt the scope,
applicability, or configuration of the invention in
any way. Rather, the foregoing detailed

10



description will provide those skilled in the art wth
a convenient road map for inplenenting the exenplary

weredpsas4rent or exenpl ary enbodi nents. |t shoul PICD®ES2004/028755

under stood that various changgs can be made in the
function and arrangement of elements w thout departing

Whatf] cqm]t e scope of the invention as set forth in the

1.

pen ed clains and the | egal equivalents thereof.
1OCLAI M5 What is clained is: . An integrated circuit
coﬁﬁr“t@raﬁéC‘f%t‘ts‘ét*ﬁ“éléﬂﬁductor substrate having a first
pai r of bondi ng s _conduct.in %fer nt| )
D gnal | RO oSS B Pt RGPS o diing el output
of a first exiged thetonfand adented tabectoeplegecarimpuipep firstexternal filter, and a

bondi ng pads s&ertq;aﬂ)rbeﬂn@ pstts c&@ﬁc%ﬁ% 4 @ferd R WpuStedd) Mereon and
t hereon and adapt 0_an out put of said

first exter n&?apgfl f°tb%F°“p18‘H8 a‘h?i“ﬁ“h‘tféag‘t rpteyperag! rf Ui qnd

ﬁg\(ilkﬁge r?i?%?@ %‘1%5 eﬂg %p gaps%rgmﬁ sggge%?éygcgugt?)? sgxgsgrgtggedhavmg first and
and coupl ed F%O@érr@mﬁlrpw@tcoraqﬁapnéléwﬁeoualaql ﬁoéa@)fm@eﬁhm@?gpalfs of
pads, respechbondtk YadsWagdelely, sai d first and second

termnal pairs are separated by a first predeterm ned

di st ance@hgeih faidclirg atd stndteimitabgains ansepangdedtby & Grsoptédetatmined distance
i solation t h%fﬁ@&% Wﬁﬁﬂtagfan ﬁﬁ)ut-t(?aﬁﬁut @olgtfoﬁ ﬁrgrebetween of t least a first
predet er m ned anount . The integrated circult

claim 1 wher greﬁeteglalinﬁ#amowgt pr edet er mi ned anount
corresponds to an attenuation in a stopband of said

first external filter. 3. The integrated circuit of

cl ':l'*hemtt(];gr 1r§drtrl)f §1§tln01 Jhk&ﬁgarm p‘?‘eggtg‘ﬂlgreé Hdﬁhtr&ajres;% 5srt§ an

are | ocated al first sid sald integrate
ci plEepyationjag R%Rﬁ’é“da?ﬁii“dsféﬁﬁr“étaé@"eby a first plurality of
intervening termnals. 4. The integrated circuit of
claim3 wherein said first plurality of intervening
t eﬁg ift ra§ RO, o'f§l§§1 ltvyl\@lJeM @ar& @\%t\%}ad’]s%éo%d teﬁnmana?rs are %ocated along a first
integrated circulrt of cl eretn sard firs
pl gifeaf Pt'cymfégratrclﬁlréw@ﬂﬁasrglnt @P%ﬁt?ﬁ‘é’vé figsbiplgsplits efdnteyening tggpinals.
one power supply termnal. 6. The integrated circuit
of claim3 wherein first and second terntnals of said
; : ?@e:tnt%%?%mscggdg ﬁ)gajiuﬁe‘rﬁﬁhgrgﬁgduﬂfrggura dglsog@%ﬁ\%ﬂ? ter rfals congprlses twelve
pafefmizdlse adj acent to one another. 7. The |ntegrated
circuit of claim®6 wherein said first and second
terntnal pairs are located at opposite ends of said

?l?e mtggtrzge cglzurltioﬁ!:lgm g?&hg i ?'}ae %st urraﬂé'l/l o‘i’mpelja}/(i:mr?ﬁq Crmmap s comprises at
sehﬁé@ﬁﬂwwt@mpgu%@mﬂate further has a third pair of
bondi ng pads conducting a

The integrated circuit of claim 3 wherein first and second terminals of said first terminal pair are
adjacent to one another, and first and second terminals of said second terminal pair are adjacent to

one another.

The integrated circuit of claim 6 wherein said first and second terminal pairs are located at opposite

ends of said first side of said integrated circuit package.

The integrated circuit of claim 1 wherein:
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di fferential output signal thereon and adapted to be
coupled to an input of a second external filter, and a

wo ocaostobuipai r of bondi ng pads conducting a di f f ReEOE2084/028755

10.

1.

12,

13.

14.

15.

i nput s is?@@imcbrhﬁdft&@ﬁbstﬁf&fmﬁﬁﬂﬂﬁ elird ﬁhnbﬁ‘b&@ik—i@]!)aﬁﬂcoﬁdhctﬁ{g a

out put of sai C ext

circuit pac k gre?%ap U ut 51 the? ﬁn ang aéalp]t%d %0% q(uﬁler{' %ig{nﬁtt ?Pa second
pai rs corresg ol ﬁ@erarfbp %Uthlp’ia‘e@if bopdingapads conghetie adifferential input
fourth pairs sgfal eosliaRtadaAdSe b BGIRAEGS dn\beibtiof Alidecdad dlternal filter;
third and fourth termnal pairs are separated by a

second pai¢iieterdiinethadestiatheehastiird andif@rth tetnpnairpdir taiesponding and
an 1 nput-to- gbiipréaiio ki @il @brdd P8hurth Bae:rs @b&t&iﬁgegad i‘esp@&wélyeaﬁa

a second predeterm ned anount. 9. The integrated

Circuit sgd thed &dmeulh WhetaEpalts &akeﬂarﬁtécf t5ta s@&Bll pheEiOHthed distance

Erete\(/jv:teﬁr ?n n Z? fg ﬂedigtto mam%i%rai‘l %S ngutrt) 1sg?tion ﬁ]er il;]e?ween ?f at ]eegt a second
second exterm&ﬁﬁﬁmmﬂbwswﬂrespect|veIy. 10. The
integrated circuit of claim8 wherein said first and

second term nal pairs are Iocated along a first side

Of T}Sﬁ mte%ratQJ Iglfl@ of ¢ eiFlmCXJ \{h(e:rlél:fntsaié) {gl af] secong gieg'e%o r%](rgea amou stcorrespond to

t h ﬂrf@remqtibetvverr tnhlttftnefrtm inalorhgeds pésaérﬁést P@éaﬁpwxetneiﬁ@tera respectively.
second side of said integrated circuit package and
separated by a second pIuraIity of intervening
€ mtegrated circyit of clai erein said first secqond terminal pairs are located along a first
QEL ['Re Sal d'¥p§ |nt rgeggng %raigt qB? LES
i nsidy oferid intgeriaied mcwaiaﬁaeﬁa@ﬁsee@ﬁpthysé@t plwelitwef intesyaming tefrginals and

12 saidifd dndkRER @¥nﬁ1qll ﬁilrﬁ ﬁbjlotzatéafaioﬁé AdebOnIEI&S 2 i8Bdrled dirb @t package
and secon Iura t ﬁ |nterven|ng term nal s each
plagfigof

coﬁ%Pﬂ?@? E@Qg BREFEEBBIS t er mi nal . 13, The
integrated circuit of claimwherein first and second

term nals of each of said first, second, third, and

f Ofhd 1nte§r§f&mn@@t of PRl 19 whér&in Sl tﬁﬁ%ﬁht sedofid ﬂm@it@mﬁm%mnéérmma]s
The in rate crrcurt of claim 10 wherein said first
an&wggﬁﬁ%ﬁs V%M hai rs are located at opposite ends

of said first side of said integrated circuit package

and said third and fourth termnal pairs are | ocated

at TRPRQ attcpcu%ﬂp(;f clgf‘n 19 %Q’eﬁ ?amg ad sg&n@&uélﬁfegof intervening terminals
|nte?ra ed circuit An |ntegrated clrcult

c o RSP PUTARES atdeastons RP&YFidERP?Yd?rm%'bst rate having first,
second, third, and fourth quadrants having respective
first, second, third, and fourth bondi ng pads | ocated

t h fh&Ei h@%l‘at@(ﬁ!llgullso? Eﬂllﬁlqe %&519 K rstsalrlg) §e'r:5n§'te$mi4n£i§%f lég:h Ugsai% first, second,

first clrcult apt e be coupl e first
exthéfad fopith tFré‘r’“aB’éU%ﬂ“ea&JaPeﬁt tga'i‘ec?“?“i“i’ st cr rcuit through
said first and second bondi ng pads, and a 12second
circuit adapted to be coupled to a second externa

I Ih!'l"L Flte%%&?élr@lqt 9%1 q/he?réi? gndﬁrg;[ L LH Aoi’rd ttem&ﬂgilﬂ's gi‘@iogated at opposite

ourt ; an I ntegrate
ci prdypisaig feskudset ehid%i atfiurigac@e andsselﬁrfere A ferd itermmal pairs are

S ulpsitsdadk Gppadne eddadisflg sef:dnﬂ Sitls ofS@CMRgrated ficliithaclagl fourth
term nals corresponding and coupled to said first,
second,

An integrated circuit comprising:

a semiconductor substrate having first, second, third, and fourth quadrants having respective
first, second, third, and fourth bonding pads located therein, said semiconductor
substrate including a first circuit adapted to be coupled to a first external filter

coupled to said first circuit through said first and second bonding pads, and a

12



third, and fourth bondi ng pads, respectively. 16. The
integrated circuit of claimwherein said first and

wG@emonshicd rcuits conprise portions of radi o freQUEswY4/028755

16.

17.

18.

19.

20.

21.

22,

(RF) recei vegdondLifeuit Idupted 0tbe guplted a Sdcbridékibm# Filtélcaip@ daid
wher et n sal doJfiShouf ihdih L RN RGR BBl ELOROF 2

satellite recelver and second cI rcul cbnprlses a

port | otn aﬁ?teéat&ﬁﬁrﬁﬁt%&bg’%' enJaﬁﬁﬁhﬂé%Eld seliﬁconcimt@r s'ulgﬁrﬁggrﬁthg\qng first,
circui Oor Cla

S S

circuits havgmgﬁLghaﬂﬁl ﬁf“?ﬁ@“?gﬁ%r@ﬁ%ﬂﬂfmmfémSTﬂg“t““md
i nt egr at ed cihirdand foeth behdirigpedstrespedtivelsai d fi rst and
second circuits are adapted to be coupled to first and
second external surface acoustic wave (smwv filters
respecti T [ dcir

wnarae S AT S PG by R ermeBi i ousagracio
flﬁﬂﬁ?w$U§$W%mseventh, and ei ght h bondi ng pads
respectively located in said first, second, third, and
fourth quadrants and forning conpl ementary signa

l1"£e dnte rategi c]chu(t:’cnfl <‘hauB eﬁeérg sglgi rsrt] c1§c§1]§ E)ogé){lsfre%%ﬁ)(vlso% %9 a s?lf&wte receiver
| n?‘@g?lafeéuld girquig enntprlae@npqm@uoﬁgterratr@lemewnduct or
substrate having a first pair of bonding pads
conducting a differential output signal thereon and

L RGN SR e A
di kf@t.enti al i nput S|gnal thereon and adapted to be

coupled to an output of said external filter; and an
integrated circuit package encapsulating said

sem cond substrate and. aV| | east fj

S oD PRc s Bl e g o kB st el Refeupi o

| otirsitaediseend extdriaf gitface pcbuwic weei (BA W) filsts, sipeeivend coupl ed

to said first pair of bonding pads, and a second pair

of termnals |ocated at a second end of said first
zlesg%ﬁlgggg%ﬁ%lﬁt@ft% I(B%HI %gl?%eé&elsgn s%%gongaﬁ P%uﬁ%@% ?%i%%lﬂompnses fifth, sixth,
ci yegpaniht andkigigh bandin@pads nedpedtiesInlosageddh said tfiesg sebdr@lckhied, argifourth quadrants
Daé}llﬂ ff’(gﬁmg %‘ehéﬁ&y gléﬂz”paﬁé \gﬁﬁ’s'(gnallg’&ﬁddct@(ﬁ @rlgsglgif'%{j se%br[g tHiIrJ and fourth
or claim 12. ereln sald integrated circuit
quPﬂé%m%%ﬁﬁF¢§@§ a thin quad flat package (TCFP) 24.

The integrated circuit of claim23 wherein said

integrated circuit package further conprises a 64-1ead

chfhw%%ijﬁﬁu%H@%ﬂlﬁted circuit of claimwherein said
sem conduct or su ate further has a third pair of

bondi ng, @ﬂ@&ndﬁ@JiG&wﬁdtenﬁwﬂg m&%&gof@bﬁdfn? &l Edn@dlctl% cﬁﬂ’érentla] outpit
signal theregn and a

signal there n?%l to% (9 nth%J d
of a second SSPRIEISHEAT A¥ APl | gﬁﬁmﬁ ?GEWPH jeytergg! filter, and a
bondi ng padsmammMUcfhmgmam@e@mmdmﬁwﬁﬁ@manlmakmgnpmmammm

signal ther eagbt@mb@cq@p%%n oqtpm%fafaténk.ﬁg k& AR out put

of said second external lter, and sa
an integrated circuit package encapsulating said semlconductor substrate and having at least

first and second sides, and comprising a first pair of terminals located at a first end
of said first side and coupled to said first pair of bonding pads, and a second pair of
terminals located at a second end of said first side opposite said first end and

coupled to said second pair of bonding pads.

The integrated circuit of claim 21 wherein said integrated circuit package comprises four sides.
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integrated circuit package further has a third pair of
termnals |located on a first end of said second side

wapasosup ed to said third pair of bondi ng padBCT/HSZH0#028755

42,

24.

25.

26.

27.

28.

29,

f ound thregsaéarcirafit of @aimiza ahgeth @mht@iat@lmra]1t&‘pgdkﬁgégurﬂh&d:ofi$rges a thin

sa opposite said first end and couple
h‘g&g?g‘i’?&gﬁgﬁﬂ]&ﬁ%l r of bonding pads. 26. An integrated

CIFCUIt conpri sing: adjacent first and second

termnals at a first end of a first side of the

i nTegyntegrasedl cirfuitohi¢ltim 28 apereidsatdontipeteiotiglit@skbkid fiither comprises a 64-lead

di g ential input of a first external filter;

adjacent third and fourth termnals at a second end of

said first side of the integrated circuit adapted to

be coupled to a differential output of said first

ex Teeripiegratddjcirevdtiof clain 25 whantin fajdfserhicaaditos subdtiatetietherd hasd thirdyair of

a f)dnﬂiﬁé pa@&n@iktid a%&&mfe%nﬁla@ Olﬁgut §1Q1§1 therlléoﬁ gn{daahz%%d?d Je%&lp‘ed to an

a differential 1nput
2 BB S PaT T et e o i Einde P iEpeepond il
ei bt bigitabtherganahdsadaptteddo saowpted toemn dutpdt Oﬁﬂiddecsniice@iﬁﬂalsmtdﬁand said

Of mfeE@ted a&@%aa&?é*ufﬂero lgayh ﬁlr@ga%%?@ a% l&gte(? 81%& ?l%dto? said second

ntiaj sai d second externa
S' "’Fﬂ CopR{Eddgy f%&t B! rair pERgNqineppdscand p fpuntspajiefiersiinglstlorated on a second
| ntré gf atlectorgi side tppbsite saipfirsteAand cappladio kdidfouaal 8g®ndingbads.
The integrated circuit of claim27 wherein said quad
flat package conprises sixty four termnals having
res i n_nunbers assigned consecutively
ar ﬁﬂﬁfﬁ“ﬁ @PV"@f sai d quad flat package startlng

froma

second a?er%PﬂZtl scpse%’f' q teegm"bags&Y\?%StﬁFJr:‘g 3%5%8%? W‘}gra@%?‘ff““
third and f cdantdd te karoainieditesa ditfrantd powtaf ¢ drsipkiamalffiltért een

and si xt een, said fifth and sixth term nals correspond

to pi nsadagnt fyirdand fwrthyigpninalsiat asecondying of said dirss sidechf the inesmratd circuit

and ei ght h talagldiabesoid teSdpsnaltidl Qutilit BiSsaiti st dxerdal W1RE
and thirty four. 29. The integrated circuit of claim

26 wheradjagenefifthandsixtistaintnafsiar asfirst amichf 8 ecod dideottierimerated circuit

]t I : : ers ig”ﬁdhﬁe@% 53 cgﬁﬁeﬁﬁpa%l@e%ﬂ“aﬂn'p& oy\@s\é&né %Wal filter; and
i er.

adjacent seventh and eighth terminals at a second end of said second side of the integrated

circuit adapted to be coupled to a differential output of said second external filter.
The integrated circuit of claim 26 wherein the integrated circuit comprises a quad flat package.

The integrated circuit of claim 27 wherein said quad flat package comprises sixty four terminals
having corresponding pin numbers assigned consecutively around a periphery of said quad flat
package starting from a pin one corner, and wherein said first and second terminals correspond to pins
one and two, said third and fourth terminals correspond to pins fifteen and sixteen, said fifth and sixth

terminals correspond to pins forty seven and forty eight, and said seventh and eighth terminals

correspond to pins thirty three and thirty four.

The integrated circuit of claim 26 wherein each of said first and second external filters comprises a

surface acoustic wave (SAW) filter.
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