PACKAGING FOR HIGH SPEED INTEGRATED CIRCUITS
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] This
application claims the benefit of U.S. Provisional Application Nos.
XXIXXX, XXX, filed on September 30, 2005 and 60/701,701, flied on July
22, 2005. The disclosure of the above application is incorporated herein

by referen ﬂﬂ. dﬁ(ﬁ j = I 0
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more particularly high speed packaging for ICs. BACKGROUND OF THE
INVENTION [0003] Modern integrated circuits (ICs) typically employ
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between two separate, active conductors instead of one active conductor

and grppouh Themmiggnipsie afiothe diffierentiglesigpahisithe,giffgrances ovisional

between the two signals rather than the voltages between the two
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signals to or from an IC, the differential signals are transmitted over a pair

fitdoodutty£2f adead framelisReferringint whblesadplcaiemelantorporated
packages 10 and 10' are shown to include an integrated circuit die 12
hargigpadderanbaimit eotiretyted by bondwires 16 1 to leads 20 of a

lead frame 24. The packages 10 and 10' are typically encased in a

suitable protective material 25 [0005] Referring now to FIG. 3, differential

signal pairs 50-1, 50-2 and 50-3 are connected by leads 20-1A and
20-1B, 20-2A and 20-2B, &He-20FA Biig INVENTION

[0002]  The present invention relates to packaging for integrated circuits

(ICs), and more particularly high speed packaging for ICs.

BACKGROUND OF THE INVENTION
[0003] Modern integrated circuits (ICs) typically employ differential
signaling. In differential signaling, a signal is conveyed between two separate,
active conductors instead of one active conductor and ground. The magnitude of
the differential signal is the difference between the two signals rather than the

voltages between the two individual signals and ground. |
[0004] To transmit or receive differential signals to or from an IC, the
differential signals are transmitted over a pair of conductors of a lead frame.
Referring now to FIGs. 1-2, exemplary packages 10 and 10’ are shown to include

an integrated circuit die 12 having pads 14 that are connected by bondwires 16



20-38 and bondwires 16-1A and 16-1B, 16-2A and 16-2B, and 16-3A and
16-3B, respectively, to pads 14-1A and 14-1 B, 14-2A and 14-2B, and
14-3A and 14-3B, respectively, of the integrated circuit die 12. In each
differential pair in FIG. 3, the notation A represents a first polarity
conductor and the notation B represents a second polarity conductor,

respegHy jacent differential pairs are typically located in close
proximitye%} éﬁ%q%cﬁﬁ}e?r&l% %%’mﬁj‘& r%aﬁ%aﬁéés@, fhe aﬁgél%ﬁmipaﬁlbs encased in

mayfieasitiated with a,first;pelarity conductor of one pair located

immediately adjacent to a second polarity conductor of the same pair on

one sidgeoesyith g seeaRd RRlaTI-genductor of angther pair on the

opposite side. Pair couplmﬁ% tendsd)t)g?gég%{r%%fv&%%{@aaﬁ%%@n%ﬁ%%éeé&z and
differential signalscbasaxample; Rar ing,tepds to occur at 60 and

62 in FIG. 3. The magrﬁude of the%iﬁggéggg%gvlfeﬁe&n%i éﬁjﬁgs Qarieler 3A and

oR@HEfadiatbphpainetensls 106156 daia RITORS ,ARd/ON,10 reduce design
margins to an unacceptable level particularly forahﬁgﬂ %%%eé‘%%f%%% 16-3B,

aSeCRpsbitPer sepadd and higher tateratessEhepaj . 5uRling propjem

tends to be even greater for low cost plastic lead frames as compared‘:"‘t%d 14-38,
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OF THE INVENTION [0007] An integrated circuit package comprisesan ~ '

inREGPAREY RifeRERRENtom risimg arfinstqmmauatse condinachatiseanb 9 sants
first gad a third pad adjacent to the second pad, and a fourth pad

aaj%c%r?ﬁ fbofﬂB%WSHHﬁ% @ efrtivedycomprises a first lead, a second
lead adj o the first lead, a third lead adjacent to the second lead,
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and a fo ad teitieEntial leaiss whetgdically located in close proximity

to one another. In some circumstances, the differential pairs may be situated

with a first polarity conductor of one pair located immediately adjacent to a

second polarity conductor of the same pair on one side and with 2 second

polarity conductor of another pair on the opposite side. Pair coupiing tends to

occur between adjacent high speed differential signals. For example, pair

coupling tends to occur at 60 and 62 in FIG. 3. The magnitude of the difference
between the signals carried on the adjacent pairs tends o cause data errors

and/or to reduce design margins to an unacceptable jevel particularly for high

speed signals such as Gigabit per second and higher data rates. The pair

coupling problem tends to be even greater for low cost plastic lead frames as

compared to ball grid array (BGA) packaging with a ground plane shield.



a first end of the fourth lead extends beyond at least one of the first,

second, and third leads and in a direction towards a path defined by the

third lead. First, second, third and fourth bondwires connect the first,

second, fourth and third leads to the first, second, third and fourth pads,
respectively. [0008] In other features, the first lead carries a signal having

a first polarity, the second lead carries a signal having a second polarity,

the third lead carries a SHAMARRPR SEcBRMEBEERNand the fourth

lead card%% sigg\al .h{avingitg: first polarity, wherein the first and second
polaritie's are ‘oppoSitt PAiarfks FHERESKE AenREsERANdréaafalagsircuit die
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wherein the first distance is greater than cond distance.

othpsdentueemSifibcand ssh %'adé("fﬁ%ﬁtﬁqeﬂﬁC%éﬁé@e%ﬂ%?’a%hﬁ'{?rﬁ%é% , wherein

fifth and sixth pads. The first, second, third and fourth bondwires

fiesﬂtengtimm%@mﬂﬂma&@&%@%@%&ﬂ@%é&%@gﬂﬁeﬂrﬁﬁsﬁn &nd, and

wherein the second length is shorter than the first length. T

sthird leadis candy isignalsdualingewiiel spepeBndanRere b e didlrg 1ead. First,
second, third and fourth leads carry signals having a second speed that Is

higtteNthathitde it fopebdbfoilatds otherdeatteedirthe dalQMales GHCUihd thirg
package includes a high speed serializer/deseriaiizer (SERDES). The first
a}ﬁ@@@&ﬁ@eﬁg@‘g seamed, third and fourth pads, respectively.

[0008] In other features, the first lead carries a signal having a first
polarity, the second lead carries a signal having a second polarity, the third lead
carries a signal having the second polarity and the fourth lead carries a signal
having the first polarity, wherein the first and second polarities are opposite
polarities. The leads of the lead frame carry high speed differential signals. The
high speed signals have a frequency greater than or equal to 1 Gigabit per
second (Gb/s). The first, second, third and fourth leads are spaced at least 3 first
distance from the integrated circuit die and the lead frame further comprises fifth
and sixth leads that are spaced a second distance from the integrated circuit die,
wherein the first distance is greater than the second distance.

[0009] In other features, fifth and sixth bondwires connect fifth and

sixth leads to fifth and sixth pads. The first, second, third and fourth bondwires

have a first length and the fifth and sixth bondwires have a second length and



integrated circuit die are associated with differential transmit signals of the
SERDES and the third and fourth pads of the integrated circuit die are
associated with differential receive signals of the SERDES. [0011] In
other features, a network interface comprises the integrated circuit
package. The network interface is Ethernet compliant and operates at
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circuit die." The first, second, third wires eachi comprise

fissianebagsonsstagkadibandises. 4002 2hAmelhof gf @f%YéﬁiiQS dﬁ‘g‘% the first

integrated circuit package comprises creating a first pad, a s€con
agiesent to the first pad, a third pad adjacent to the seconpl p.ad, a_nd a
fourth pad adjacent to the third pad on an integrated circuit die; using a

lead frg0tel 0pmplisistgr fiesitigad, tsapesytiead ariaredRagieifiRides a high

lead, a third lead adjacent to the second lead, and a fourth lead adjacent

tepthreltiuiedisdiad/drtendiiizea {(BERDESH the fonghileadiheyesgordeasts of the
one of the first, second, and third leads and in a direction towards a path
dripgsatey wiecuittidiel le; anso prdeidlingtfirstjfimeatid) thisdsand foyrbls of the
bondwires connecting the first, second, fourth and third leads to the first,
SeieBRE 3rRAdhe thirriapadey rte seesiob e 0T egidedthier fibafieress tresociated
method_comprises using the first lead to carry a signal having a first

poiaATarRndaL e e e Rl siGRRRMg a second polarity, the

[ to_carry a signal having the second polarity and the
third '6?8'0? 1(j yln other featuregs, a network I[i)n‘uan‘ace comprises the integrated

circuit package. The network interface is Ethernet compliant and operates at
speeds greater than 1 Gigabit per second. The first bondwire comprises first and
second bondwires that are stacked and connected between the first lead and the
first pad and the fifth pad, respectively, of the integrated circuit die. The first,
second, third and fourth bondwires each comprise first and second stacked
bondwires.

[0012] A method of providing an integrated circuit package comprises
creating a first pad, a second pad adjacent to the first pad, a third pad adjacent to
the second pad, and a fourth pad adjacent to the third pad on an integrated
circuit die; using a lead frame comprising a first lead, a second lead adjacent to
the first lead, a third lead adjacent to the second lead, and a fourth lead adjacent
to the third lead; extending a first end of the fourth lead beyond at least one of

the first, second, and third leads and in a direction towards a path defined by the



fourth lead to carry a signal having the first polarity. The first and second
polarities are opposite polarities. The method comprises using the leads of
the lead frame to carry high speed differential signals. The high speed
signals have a frequency greater than or equal to 1 Gigabit per seC(_)nd
(Gb/s). [0014] In other features, the method comprises spacing the first,

2cond, third and fourth leads at least a first distance from the integrated.
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FEQH&E{?\%W“ and sixth leads; creating fifth and sixth pads on th(_a
integrated Circuit die; connecting the fifth and sixth leads to the fifth and

sixth ppsts1asing fifthaad f%ié‘tt@rQQ,n%irﬁ'&t@%ﬁ%ﬁgﬁgéﬁ?%é%%gnfcljrst lead to

fourth bondwires have a first length and wires have

easecensidenyineand whergindigsecond dengthy i?eélao{ée&a%% tgﬁgxi%ﬁc:naving a

length. [0015] In still other features, the method comprises using t

secbsixivledtys teeomiry sigaats faving sidinsl BReRd @a@dsaéls}%ﬂa%z@%gﬁy and the

second, third and fourth leads to carry signals having a second speed”
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pad on the integrated circuit die; using first and second stacked

peletiiire sSleacppesitagkeldrities caivee ctethdub eeeprithe; fiisirgag aneatie of the
first pad and the fifth pad, respectively, of the integrated circuit die for the
Iradforamite crre fivsh seesdddiffireaiirl foamelsboHuwiigs eaced signals have
comprise first and second stacked bondwires. [0016] An integrated circuit

pdERIGRN O ApRRISS thasypara-aéuil digabit per second (Gbls).

[0014] In other features, the method comprises spacing the first,
second, third and fourth leads at least a first distance from the integrated circuit
die; and providing fifth and sixth leads on the lead frame that are spaced a
second distance from the integrated circuit die, wherein the first distance is
greater than the second distance. The method comprises providing fifth and
sixth leads; creating fifth and sixth pads on the integrated circuit die; connecting
the fifth and sixth leads to the fifth and sixth pads using fifth and sixth bondwires.
The first, second, third and fourth bondwires have a first fength and the fifth and
sixth bondwires have a second length and wherein the second length is shorter
than the first length.

[0015]  In still other features, the method comprises using the fifth and
sixth leads to carry signals having a first speed; and using the first, second, third

and fourth leads to carry signals having a second speed that is higher than the



means for performing a function comprising first connecting means for
providing a first connection surface, second connecting means for

providing a second connection surface adjacent to the first connecting

means, third connecting means for providing a third connection surface
adjacent to the second connecting means, and fourth connecting means
HRLPL g'@éng 0 connection surface, .adjacent to the third connecting .
mean%. Frarr-@ %n%{agggoéc;r%opnﬂgggeﬂsrs%r%aghn&égﬁgjn?@%g?oﬁ@oﬁ&‘?ﬁrﬁ%@; circuit
8rREONdLPRAYCHRG means; far.coadugt diacent to the first condyctin
means, third conducting mear?s(%or CO%%%\A({%% %&%@%ﬁt@%gdsg&gnaorgnected
seRdusing RaRseaacinytheandustina means far.conduating adiacent

to the third conducting means. The fifrsst eri%1 ofﬂweﬁoar%%%’oﬁ%sﬁ?%%ve@’ of the
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conducting means and in a direction towards a path define e thir

bonduatisgeanstassripifiste Sesanel BuebandiiRudh wirgmeans connect the
first, second, fourth and third conducting means to the first, second, third

and fo{@r @onnéctingeyestes, waptcieelade0ddidprriberiesirsesd Becuit die
first conducting means carries a signal having a first polarity, the second
soprivfiegpeidansitaradsrmbignab avisgia fGssecont ooty itethe thiFdbroviding
conducting means carries a signal having the second polarity and the

foftist CERNRSHR nsesiaseastewadsignaheeingg inesfist fpolarityidFhe firstcond
and second polarities are opposite polarities. The conducting means of
fiRMRarHemedriacaRdiasigh ipebe differesnnrnetiinglsnEeesigihispesshnecting
signals _have a frequency greater than or equal to 1 Gigabit per second
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eans, and tourth connecting means for providing a fourth connection surface

adjacent to the third connecting means. Frame means comprises first
conducting means for conducting, second conducting means for conducting
adjacent to the first conducting means, third conducting means for conducting
adjacent to the second conducting means, and fourth conducting means for
conducting adjacent to the third conducting means. The first end of the fourth
conducting means extends beyond at least one of the first, second, and third
conducting means and in a direction towards a path defined by the third
conducting means. First, sécond, third and fourth wire means connect the first,
second, fourth and third conducting means to the first, second, third and fourth
connecting means, respectively.

[0017]  In other features, the first conducting means carries a signal

having a first polarity, the second conducting means carries a signal having a



from the integrated circuit die means and the frame means further
comprises fifth and sixth conducting means that are spaced a second
distance from the integrated circuit die means. The first distance is
greater than the second distance. [0018] In other features, fifth and sixth
wire means connect fifth and sixth conducting means to fifth and sixth

ting means, wherein the first, second, third and fourth wire means
Foe S eIy e RHAUEAE L R esh SreigBa BeRdhe Second

&QQ% 'Iéﬂg %CQWRQ’%IME C%lp%rter than the first Igg&t% The ﬁ‘%%g‘c polarity.
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$eeand: %W%WF@Mgwgggggﬁfog?%lﬁ&nalfhggg ”P\% lﬁ:ﬁﬁé:)rrqgans of

speed that is higher than the first s n other features,
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(SERDES) means for serializing and deserializing. The first an
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differential transmit signals of the SERDES means and the thir

fmatha;othivecting meats ebtbaditegnéea SIEFIt ha BRSS! a first distance
associated with differential receive signals of the SERDES means. 7

fooraha inttpratie ihtirtatedtomprse aithietinidgiaiecheanit DaskagsmBRSes fifth
network interface is Ethernet compliant and operates at speeds greater
fizh Sxigaphduativecondans othat femuses et consecting wisamse from the
provides a connection surface on the integrated circuit die means. The
IR URe i eliRYitcSigpmeaistTasd Sstodsiaacketbngreatmatisaforthe second
connecting that are stacked and connected between the first conducting
8@1&nd the first connecting

[0018] In other features, fifth and sixth wire means connect fifth and
sixth conducting means to fitth and sixth connecting means, wherein the first,
second, third and fourth wire means have a first length and the fifth and sixth wire
means have a second length. The second length is shorter than the first length.
The fifth and sixth conducting means carry signals having a first speed. The first,

second, third and fourth conducting means carry signals having a second speed

that is higher than the first speed.

[0019]  In other features, the integrated circuit package includes high
speed serializer/deserializer (SERDES) means for serializing and deserializing.
The first and second connecting means of the integrated circuit die means are
associated with differential transmit signals of the SERDES means and the third

and fourth connecting means of the integrated circuit die means are associated

with differential receive signals of the SERDES means.



means and the fifth connecting means, respectively, of the integrated
circuit die means. The first, second, third and fourth wire means each
comprise first and second stacked wire means for connecting. [0021] A
lead frame for an integrated circuit die comprises a first lead, a second
lead adjacent to the first lead, a third lead adjacent to the second lead,

and a lead, adjacent to the third lead. A first end of the fourth lead
exten QH eyont?x atglé%a&{s?rgn'g%ﬁ & irST LRI AR d e peRiesa s et ackage.

; i i the thjrd lead. [00221 In other
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signal having the second polarity and the fourth lead carti

beviregtibe WistRalably hereigthedirst-and a?é?‘?ﬂga‘iﬁ!a”f"ﬁé %égt wire means

opposite polarities. The leads of the lead frame carry high spee

diffepeinéiel frignatsl Theomioksnerd signdmhaYEa f d
or equal to 1 Gigabit per second (Gb/s). [0023] |%£§@?§§%g{ﬁ%g rt 5{5 cked

first, secoactethitshanesioutib |padscwied semes it 4paShAdIFIAIRIRNGS, nnecting
from the integrated circuit die and the lead frame 8 further comprises fifth

egRixanibis it cvespredrasrend sistenas)romHbenpigaRIe Sircuit die
circuit die. The first distance is greater than the second distance. The fifth
Hifdeixthlieadysaspeigdathiiang ddirghspiedmithaditsichannngridbifitst and
and fourth leads carry signals having a second speed that is higher than
HrEORLEIarkES Wine foermsIRIERNgeatRaly "L"-shaped. [0024] A method
for proﬁ%@%a lead frame for an integrated circuit die

A lead frame for an integrated circuit die comprises a first lead,
a second lead adjacent to the first lead, a third lead adjacent to the second lead,
and a fourth lead adjacent to the third lead. A first end of the fourth lead extends
beyond at least one of the first, second, and third leads and in a direction towards
a path defined by the third lead.

[0022] In other features, the first lead carries a signal having a first
polarity, the second lead carries a signal having a second polarity, the third lead
carries a signal having the second polarity and the fourth lead carries a signal
having the first polarity, wherein the first and second polarities are opposite
polarities. The leads of the lead frame carry high speed differential signals. The
high speed signals have a frequency greater than or equal to 1 Gigabit per
second (Gb/s).

[0023]  In yet other features, the first, second, third and fourth leads are

spaced at least a first distance from the integrated circuit die and the lead frame



comprising locating a second lead adjacent to a first lead; locating a third
lead adjacent to the second lead; locating a fourth lead adjacent to the
third lead; and extending a first end of the fourth lead beyond at least one
of the first, second, and third leads and in a direction towards a path
defined by the third lead. [0025] In other features, the method comprises

ing the first.lead ignal haying a first polarity, the second lead
R T g D RN e a0 e from
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ity, wherein the firs secon Ities are opposite

pelaries-ahiedis! andisecand QﬁE{%@r%\ﬂﬂ%{g{ﬁPﬁﬁ eééea??.f .““t‘%'e%ﬁst, second,

frame carry high speed differéntial signals. T [o signals have a

freRuaRavSIRRIRIIhaBRReIYRLIe Aa@iaabitd%%rcﬁe%&qgé%)isTﬁ her than the

method comprises spacing the first, second, third and fqurt .Ieads t.eas
At peistanciecifaninR dategrRirgraiiguitdigaaad locating fifth and sixth
leads a second distance from the integrated circuit die. The first distance

is greaf@othtin the seqandidisproeriifP26k4a otheleaturesibe Metherkuit die

comprises using the fifth and sixth leads carry signals having a first

speepiising isiatrbefstoettrat) thifthesdd 9 faufttst kads cscatistgralsird lead
having a second speed that is higher than the first speed. The fourth lead
ig¢jenenhiy the-shaped i§ad2ncatiogdeffanthftraanaddieceatad tireditididead; and
comprising first conducting means for conducting, second conducting
RN cofitrl@nt chdactnrtd tradirkerordiettiagsnenasfitiive first, second,

conducting means for conducting adjacent to the second conducting

fegeirg aafgﬁﬁﬂq:mggﬁqaqﬁégﬁ@fgﬁ a path defined by the third lead.

[0025] In other features, the method comprises using the first lead to
carry a signal having a first polarity, the second lead to carry a signal having a
second polarity, the third lead to carry a signal having the second polarity and the
fourth lead to carry a signal having the first polarity, wherein the first and second
polarities are opposite polarities. The first and second and third and fourth leads
of the lead frame carry high speéd differential signals. The high speed signals
have a frequency greater than or equal to 1 Gigabit per second (Gb/s). The
method comprises spacing the first, second, third and fourth leads at least a first
distance from the integrated circuit die; and locating fifth and sixth leads a
second distance from the integrated circuit die. The first distance is greater than
the second distance.

[0026] In other features, the method comprises using the fifth and sixth

leads carry signals having a first speed; and using the first, second, third and



conducting adjacent to the third conducting means. A first end of the
fourth conducting means extends beyond at least one of the first, second,
and third conducting means and in a direction towards a path defined by
the third conducting means. [0028] In other feature, the first conducting
means carries a signal having a first polarity, the second conducting

' [ I ing . d palarity, the third conducti
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first and second polarities are opposite polarities. The conducting means

of the Igpbframencarries kigh spasd ng%‘?é'éigtg@n%"%u-ls-ged@g@osrgeﬁgmg first

signals have a frequency greater than or equal to 1. Gigabit per Secon
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conducting means are spaced at least a first distance from the mtegratea g
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means for conducting that are spaced a second distance from the
rdggratedeitbeitdiepndereinitheifigsimdistancamis asaater dBaRThESerMYhs for
distance. The fifth and sixth conducting means carry signals having a first
Spaduciing vadisrednttte first, feobrdnithirctiagdnzadeurti cRRAUSHINGF the fourth
means carry signals having a second speed that is higher than the first
§PpBEYChMR focrit coONGistingeendsat igastieily Ui thieafiedt, [S930IdAmNd third
integrated circuit package comprises an integrated circuit die comprising
SPIEULEBEr PSEEhaNs: IEhst ofiEestignntawardsd zeceitle diffBnedtialy the third
signals. A lead frame comprises at least four leads. At least four

ﬁgﬁg\‘,{,ﬂf&g B5tHiECt the leads to the pads. A set of polarities of adjacent

signals led b
9 [83%‘? ¥n other feature, the first conducting means carries a signal

having a first polarity, the second conducting means carries a signal having a
second polarity, the third conducting means carries a signal having the second
polarity and the fourth conducting means carries a signal having the first polarity,
wherein the first and second polarities are opposite polarities. The conducting
means of the lead frame carries high speed differential signals. The high speed
signals have a frequency greater than or equal to 1. Gigabit per second (Gb/s).
[0029] In other features, the first, second, third and fourth conducting
means are spaced at least a first distance from the integrated circuit die and the
lead frame further comprises fifth and sixth conducting means for conducting that
are spaced a second distance from the integrated circuit die, wherein the first
distance is greater than the second distance. The fifth and sixth conducting

means carry signals having a first speed and wherein the first, second, third and

10



the at least four leads is different than a set of polarities of adjacent
signals carried by the bondwires and the pads. [0031] In other features, a
first lead carries a signal having a first polarity, a second lead is adjacent
to the first lead and carries a signal having a second polarity, a third lead
is adjacent to the second lead and carries a signal having the second

ity ad,ai i lacent to the third lead and cayries a signal
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second polarity, a third pad is adjac second p R
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and carries a signal having the second polarity, erein
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carry high speed differential signals. The high speed signals have a
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other features, the four leads are spaced at least a first distance from the

rBgrateticircattsdio dnel theltead Feims fiothensomprspedinsaRdisixiried by
leads that are spaced a second distance from the integrated circuit die.
eToefRst drtanea ds gee difiethan tthen seceald o stanaetidiftbr ang-sixin signals
bondwires connect fifth and sixth leads to fifth and sixth pads. The first,
SBESPiRG BrmdwiirR BomdreadRave a first length and the fifth and

sixth bfé‘ndwires have a second length and wherein the second length is

shorter thar khe HsObistieatnesinn divet deadicaidearsy signalshasingga first

&rst speed and wherein the four leads carry signals having a second
?peaergymgtslg%aﬂ\gﬁﬁﬁ:gﬁtﬂg}ﬁfgpgb%gbe_z first'lead and carries a signal having a

second polarity, a third lead is adjacent to the second lead and carries a signal
having the second polarity and a fourth lead is adjacent to the third lead and
carries a signal having the first polarity. A first pad carries a signal having the
first polarity, a second pad is adjacent to the first pad and carries a signal having
a second polarity, a third pad is adjacent to the second pad and carries a signal
having the first polarity and a fourth pad is adjacent to the third pad and carries a
signal having the second polarity, and wherein the first and second polarities are
opposite polarities. The leads of the lead frame carry high speed differential
signals. The high speed signals have a frequency greater than or equal to 1
Gigabit per second (Gb/s).

[0032] In other features, the four leads are spaced at least a first
distance from the integrated circuit die and the lead frame further comprises fifth

and sixth leads that are spaced a second distance from the integrated circuit die.
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[0033] In other features, the integrated circuit package comprises_ a high
speed serializer/deserializer. [0034] In other features, a network mterface
comprises the integrated circuit package. The network interface is _
Ethernet compliant at speeds greater than 1 Gigabit per second. A fl_fth
pad is located on the integrated circuit die. The first bondwire comprises
ﬁ%t ?nd second bondwires that are stacked and connected between the

US4 RIS PP RRicAN AR R granc sipangsely, for fﬁ@ pitegragasiwires
ircuit di ' ' d fourth bondwires each comprise
PR T SR R S8tk thoa e, i ano
lfg{ﬁg{a{)%q\gwf& %a%:\yg%e %%W‘%rr%s S F‘owt?qlé\gga%mtegrat d circuit die

comprising at least four pads that at 16t o Pregiuiies have a

| al si ; ] it and ive_differential signals
o e R S RS SRS AT 7o

e comprising at

wadsnanshaanassting thed Q&tﬂébﬁgadﬁrgig%gg'ggém%@ bondwires. . ds

¥ rein
wherein a set of polaritiés of adjacent signa the at least four

enlp srgilirantinga aselef oolaitienolagiacenhaigpalsariaddy he

bondwires and the pads. 12 [0036] In other features, a first lead carries a

signal lleesg] a first pe@riYarseecomtieatdisAdiacarie hiriistiednprises a
and carries a signal having a second polarity, a third lead is adjacent to
thighseperd leatbirerdasEmbrsignal having the second polarity and a

fourth lead is adjacent to the third lead and carries a signal having the

first poEMF4R firsn patiacdiemsrasignakiavingithefiicst patasiyes sesondgrated
pad is adjacent to the first pad and carries a signal having

circuit package. The network interface is Ethernet compliant at speeds greater
than 1 Gigabit per second. A fifth pad is located on the integrated circuit die.
The first bondwire comprises first and second bondwires that are stacked and
connected between the first lead and the first pad and the fifth pad, respectively,
of the integrated circuit die. The first, second, third and fourth bondwires each
comprise first and second stacked bondwires.

[0035] A method for providing an integrated circuit package comprises
providing an integrated circuit die comprising at least four pads that at least one
of transmit and receive différential signals; connecting the transmit and receive
differential signals to the integrated circuit die using a lead frame comprising at
least four leads; and connecting the leads to the pads using at least four

bondwires, wherein a set of polarities of adjacent signals carried by the at least

four leads is different than a set of polarities of adjacent signals carried by the

bondwires and the pads.

12



a second polarity, a third pad is adjacent to the second pad and carries a

signal having the first polarity and a fourth pad is adjacent to the third pad

and carries a signal having the second polarity. The first and second

polarities are opposite polarities. The leads of the lead frame carry high

speed differential signals. The high speed signals have a frequency

greater t&ﬁéé}: equal to 1 Gigabit per second (Gb/s). [0037] in other

features: ethBd UBRIp AN §5achdithk IRAR I6atissatiesisnafifsaving a first
di (t)%g]gte from the;ﬁ% rated circuit die; and spacing fifth and sixth leads a

S 0 &i

cond distance f58h Gt HR IGae AR gretipst alisianekhaving a

ISQr r Ihe_secaond distance. The method comprises providing fifth
aﬁ%@?hﬁggg@ ’p?o%f&%n%%ﬁﬁsaﬁ J?&?ﬂtp%dggﬁﬁﬂ?@qﬂté'@?gt@@%iF&Eﬁ%ﬁe@ signal

ingetag i ixth leads to the fifth and sixth pads using fifth
A Reok s o ot ot G S niRMARS HATD 20 and
fi t i i i dlength and
et the e R s TR o thi e oE RS TR ghaving e

Siftt |parFisaryssidS VNG B dlshsREfck f}gﬁp@&‘ %L?é?%%ﬁ%éyﬂigé] 23 having

having a second speed that is higher than the first’ spee e metho

camprises poisingmatifth pad erdie detagraiad QQEHM&d%}hS%E%% a signal

bondwire comprises first and second bondwires that are stacked an

chanegeithd Eratemsidiity firs ledclandghe fiysidpas ang ihe fifihPB9d and carries a

respectively, of the integrated circuit die. The method comprises using

fieaAt kedoadhstaekedbandites fohedtbtofibesitsnaesonsiithirdandpposite
fourth bondwires. [0038] An integrated circuit package comprises

inBUREHRS cirbis lgrdneé e ferpriveivimgariuhiglonpeentisng ®ideaminals. The
four connecting means for
igh speed signals have a frequency greater than or equal to 1 Gigabit per

second (Gb/s).

[0037]  In other features, the method comprises spacing the four leads
at least a first distance from the integrated circuit die; and spacing fifth and sixth
leads a second distance from the integrated circuit die, wherein the first distance
is greater than the second distance. The method comprises providing fifth and
sixth leads; providing fifth and sixth pads on the integrated circuit die; connecting
the fifth and sixth leads to the fifth and sixth pads using fifth and sixth bondwires.
The first, second, third and fourth bondwires have a first length and the fifth and
sixth bondwires have a second length and wherein the second length is shorter
than the first length. The fifth and sixth leads carry signals having a first speed.
The four leads carry signals having a second speed that is higher than the first

speed. The method comprises providing a fifth pad on the integrated circuit die.
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providing a connection surface that at least one of transmit and receive
differential signals, a lead frame comprising at least four conducting
means for conducting, and at least four wire means for connecting the
leads to the pads, wherein a set of polarities of adjacent signals carried
by the at least four conducting means is different than a set of polarities

ofecimeetcranels caiscy e wit Teals ang e conneating Meandy and

[0039] In other features, a first o our con ng mean

signabbadng®/Hest polarity, R 28eRROOL HefBUrcoRducingmsan Srigsﬁpectively,

adjacent to the first of the four conducting means and carries a?su\jn

havihg arsegomet patatity. achird e thesiaur candiFing means 'ﬁf digeent ond

to the second of the four conducting means and carries a signal having

thiaskembbdrikity fand acfourtinefite Jessmenduatingmsans i adiarant
to the third of the four conducting means and carries a signal having the

first polE§BA firdrofritegfateccairoaittipgoneansapiRed sienahayinicuit die
the first polarity, a second of the four connecting means is adjacent to the

flRGaTHeTeuP veimee etifignetisan samg ienge stal siginaldiaving Ae 8869 Means for
polarity, a third of the four connecting means is adjacent to the second of
tREPIENEoAn SOtiMG Fiean Saraceartied abidersthaving tie iastspatarityd receive
aﬁég a 14 fourth of the four connecting means is adjacent to the third of .
tHE' S EF Y HaRaIRy arleaAsHraecaATBRrE ST Ivasintpticcsacnting means for
polagp/d and wherein the first and second polarities are opposite

1€

LHEUN SN R iRaRIg P AMESFIRaNE dAT FaRTSEiRGeRigRasisciadthe pads,

pcoc?arl

' itial signals. The high speed, differentjal signals have a frequency
%@ﬁhén%} e(()?uglot%ri{%ﬁg%taﬁj@%oﬁ@?Qﬁlsﬁ?ﬂ?@fdi)f Esndtictaagt four

@sﬁgﬁg{,ggs,ggggg A Eelﬁg_ eaht[ir%tag]isgasne eo % T gnﬁggtggrated circuit

adjacent signals carried

by the wire means and the connecting means.

[0039]  In other features, a first of the four conducting means carries a
signal having a first polarity, a second of the four conducting means is adjacent
to the first of the four conducting means and carries a signal having a second
polarity, a third of the four conducting means is adjacent to the second of the four
conducting means and carries a signal having the second polarity and a fourth of
the four conducting means is adjacent to the third of the four conducting means
and carries a signal having the first polarity. A first of the four connecting means
carries a signal having the first polarity, a second of the four connecting means is
adjacent to the first of the four connecting means and carries a signal having a
second polarity, a third of the four connecting means is adjacent to the second of

the four connecting means and carries a signal having the first polarity and a
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die and the lead frame further comprises fifth and sixth conducting means
for conducting that are spaced a second distance from the integrated
circuit die means, wherein the first distance is greater than the second
distance. [0040] In other features, fifth and sixth wire means connects fifth
and sixth conducting means to fifth and sixth connecting means. The first,

cond, . third and fourth.wire means hayve a fjrst length and the fifth and i
e véffr‘éh?nég’éﬁsc%%”v%c BT ekt AR S R gt}eﬁ@fﬁ IS fRiEeraRaRCting
the fiestlen Ign? e fifth and_sixth conducting means carry signals g%vi
a first speeg. hgegf%usrfsg‘gr?ﬁgg{%t%neegﬁgocnarrg%%rhilsaﬂg/m Fhb eng‘gSt and
seesh thakdshugherdhap e dirshapged. [0 features, the
integrat%% cir‘cluit packageg9 ?I‘IHU(PGS aﬁr%gh i)ﬂe%]dh%gé}g%g%d@ggﬂgli?grthe lead
merdsipnserpiringand drsriialing Rignals, [ORd4] I othesealyres,
network interg?ée cogmprising the inteé%ated circuit @k%eé@élﬁé%ﬁékﬁgnals
Iiesfadedg et aaspRiantRAlseRReds 9reatanitn LGIGRPIHRSE). The four
second. [0043] In other features, fifth connecting means provides a
comestiion nseafeceenIpecstegr aask cir it Rt dhelirsiire Me8gSited circuit
comprises first and 15 second stacked wire means that are stacked and

denesdidbebetacdrathe fitstheondugiingemdaths and sheHiss eamrelingeans for
means and the fifth connecting means, respectively, of the integrated

efredictiieontbahsareherfrsedsecendotiairdistadde Uinbrwitieenigrns=tashcircuit die
comprise first and second stacked wire means. [0044] In still other
fegiesviiRsaindbrafics diclangrasiagaier ivpiethe sechbimdal séadatisk
drive, a digital versatile disc, a set top box, a vehicle

o0 in other features, fifth and sixth wire means connects fifth and
sixth conducting means to fifth and sixth connecting means. The first, second,
third and fourth wire means have a first length and the fifth and sixth wire means
have a second length. The second length is shorter than the first length. The
fifth and sixth conducting means cai'ry signals having a first speed. The four
conducting means carry signals having a second speed that is higher than the
first speed.

[0041]  In other features, the integrated circuit package includes a high
speed serializer/deserializer means for serializing and deserializing signéis.

[0042]  In other features, a network interface comprising the integrated
circuit package. The network interface is Ethernet compliant at speeds greater
than 1 Gigabit per second.

[0043]  In other features, fifth connecting means provides a connection

surface on the integrated circuit die. The first wire means comprises first and
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control system, a cellular phone and/or a media player. [0045] An
integrated circuit package comprises an integrated circuit die comprising
N adjacent pads, where N is an integer greater than three. A lead frame
comprises a first pair of leads including a first and second lead and a
second pairs of leads including third and fourth leads. The first, second,

Ir rth leads include, first ends that are spaced from the
%%P;&?e%%%c%t ?ég PR 8ﬁ%ss%ﬁg%£eaé}§a%@ﬂ%t%t?ﬁf&@%‘ﬂeg‘e first
GiEGiL die o Thefi 0 irs.of leads carry differential signals. ,
The tlﬁird ea%%%ﬁ%eags@;éﬁg p%%{)sc% ﬁeﬁgs a4 8 ﬁr%fspoqgﬁtyéé%j{m connecting

iorhdeadsab e agcandraiiabisads Br?ggié SRR Q&'aﬁj%éﬁ%‘%;;?gcdond, third

lead is located on one side of the fourth at the first en

lanateaen anORRASIECSIER ehtheriau ﬁm%@%temﬁesq%@e(?wve%eans.

connections connect the second ends of the first and second pairs o

leads tgotaeN adiacei padse{0f4sl iotherdeaiiseratbe N.FORREHINS g is

comprise N bondwires. The third lead crosses the fourth lead. The fourth

|zaplésrsagadeintedrand donpiisesHfitsgiesd seeane sREMeBts @ Box, a vehicle
bondwire connecting the first and second segments over the third lead.

Trétselcyrriesndeotehielahipt deadisdaradadedt tsyween the second ends

of the second lead and the fourth lead, The second end of the fourth lead

is locattPBElwechniieectnd eristaiankairddesntians ahinsapenddenduit die
The third lead comprises a first section, a second section and a middle
SLUBBAING boAfRaetheamst Wi sedbiv aaditeas Torefitst Setidhise. A lead

%)élinear with the first segment of the fourth lead and the second section is

CPTiReSPRASRR el Palighicheahdmudisy adishapaissephdeast and a
thg Ieagl . , . . ,
second pairs of leads including third and fourth leads. The first, second, third

and fourth leads include first ends that are spaced from the integrated circuit die
and second ends that are adj‘acent to the integrated circuit die. The first and
second pairs of leads carry differential signals. The third lead of the second pair
of leads has a first polarity and the fourth lead of the second pair of leads has a
second polarity. The third lead is located on one side of the fourth lead at the
first end and is located on an opposite side of the fourth lead at the second end.
N connections connect the second ends of the first and second pairs of leads to
the N adjacent pads.

[0046] In other features, the N connections comprise N bondwires.
The third lead crosses the fourth lead. The fourth lead is segmented and
comprises first and second segments and a bondwire connecting the first and

second segments over the third lead. The second end of the third lead is located
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frame carry high speed differential signals. The high speed differential
signals have a frequency greater than or equal to 1 Gigabit per second
(Gbls). [0047] In other features, the second ends of the first and second
pairs of leads are spaced at least a first distance from the integrated
circuit die and the lead frame further comprises fifth and sixth leads that

res a second distance from the jntegrated circuit die, wherein the
B e o T8 st et e e e uigc, - The Second

%@déﬁﬁrﬁ?\% ?BGRPIQ%.QQWSGL ‘%ha%!é@ tl)eelgl%gfsleéﬁ é Lf%hsgndns%xéh (&ﬁdist%%%ﬁgg lead and

bondwires have a first length and the SIiX o]

$REQRLLipTORLINAHS 10T t%a@%daﬂlﬁ‘riﬁgé ieapin s JOR M and SR Ieads .

a.5ec =
carry signals having a first spee e first and second’ pairs AL

GATAMISigRARhANRE @ sREeRdFReRL thal{S. b Hé%‘ﬁ%ﬂs? firg Cgpf?r%g'secﬁon is
DES) ule

[0048] In other features, a serializer(deserializer (SER mo

comimeNGatestatirkiestigpadis: Of IRBVRIHRIRILACS RPRRMSESIE section is co-

integrated circuit package. The network interf_ace is Ethernet compllant
dind axperiiahatapeadsdgieaier tar ifsioahit PesRCeRds A IRaR108E0E (ead

the N bondwires comprises first and second bondwires that are stacked

dratwomaenteddhespeed difeanataf thig fist artheesiydspaiss oftrads @i dignals
one of the N pads of the integrated circuit die. [0049] A method of_
gievRimemizney aieaiwiitein packags tomGisasit proviingd\(adjagent

pads on an integrated circuit die, where N is an integer greater than

three; pid¥ftiihg alfeathfrafpatesmapiisneeadidt erds of | da Srincludisg@nd pairs
first and second lead and a second pair of leads including third and fourth

IO RAGTRIR iPPEREAI3E IsasbAdirshidistans folipm [bedstpetatisi frsceihdis and the

lead frame further comprises fifth and sixth leads that are spaced a second
distance from the integrated circuit die, wherein the first distance is greater than
the second distance. Fifth and sixth bondwires connect fifth and sixth leads to
fifth and sixth pads. The N bondwires have a first length and the fifth and sixth
bondwires have a second length that is shorter than the first length. The fifth and
sixth leads carry signals having a first speed. The first and second pai(s of leads
carry signals having a second speed that is higher than the first speed.

[0048] In other features, a serializer/deserializer (SERDES) module
communicates with the N pads. A network interface comprises the integrated
circuit package. The network‘interface is Ethernet compliant and operates at
speeds greater than 1 Gigabit per second. At least one of the N bondwires

comprises first and second bondwires that are stacked and connected between
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that are spaced from the integrated circuit die and second ends tha}t are
adjacent to the integrated circuit die; using the first and second pairs of _
leads to carry differential signals wherein the third lead of the second pair
of leads has a first polarity and the fourth lead of the second pair of leads
has a second polarity; locating the third lead on one side of the fourth

lead at the first end and on an_opposite side of the fourth lead at the _
s%”c%ﬁél{g%c{‘;r A CORRRAM G TS SEIAHE BRASBPRE st hpadseeiihe integrated

Qq,igﬁipmgads to the N adjacent pads. [0050] In other features, the'method
comprises connecting the second ends of the first and second pairs of

leads ugi bondwires. The third Jead crosses the fourth lead. The o
fourth I(—:E?alE?zlg'i%\]lsegyrl\n(}-:ﬁ\ﬁlét;{(}ci5 gncgeggcr)ﬁ/brﬁrs] S SRR L GhE Lo pRrERES diRinprises:

re aa e CRIEAT e Tt s SR BLIEHR B U rges

The second end of the'third [ea etween t ngsa¥ integer

thrssesonddenckand Sha fangh lead, J09a1L I Eglﬁhieat“res’ SeeoNde | oads

end of the fourth lead is located between the seco dsérﬁ%lsaof fﬁse tRitd

leatidiney thefisecend leagnthedhinhiead scomprises irshsestion

. . Lég§ éiﬂwg third and
second section and a middle section that connects 18 the first an

Jecchdisadsionmctain first sesticeidae;linear M HefisbsagMentdel 8 ends
fourth lead and the second section is co-linear with the second segment.

Thatfagt apacsechnthjarsmipatisl of theitlers drams sare bigh 8R88se adjacent
differential signals. The high speed differential signals have a frequency
JRediter iNaaratedqgistub tisigaiitpénsdisnarGisrolRadite ethekds to carry
features, the method comprises spacing the second ends of the first and
s@gﬁﬁi‘éﬁ*r?%‘f’%d@@f@é&éﬁ@ tiisd disaginot henseend pair of leads has a first

polarity and the fourth lead of the second pair of leads has a second polarity;
locating the third lead on one side of the fourth lead at the first end and on an
opposite side of the fourth lead at the second end: and connecting the second
ends of the first and second pairs of leads to the N adjacent pads.

[0050]  in other features, the method comprises connecting the second
ends of the first and second pairs of leads using N bondwires. The third lead
crosses the fourth lead. The fourth lead is segmented and comprises first and
second segments and a bondwire connecting the first and second segments over
the third lead. The second end of the third lead is located between the second
ends of the second lead and the fourth lead.

[0051] In other features, the second end of the fourth lead is located
between the second ends of the third lead and the second lead. The third lead

comprises a first section, a second section and a middie section that connects
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integrated circuit die and the lead frame further comprises fifth and sixth
leads that are spaced a second distance from the integrated circuit die,
wherein the first distance is greater than the second distance. [0053] In
other features, the method comprises providing fifth and sixth leads and
providing fifth and sixth pads on the integrated circuit die; and using fifth

d.sixth bondwires to connect the fifth and sixth leads to the fifth and
g&ﬁﬁ%(ta 2?@%8?8,‘?51 The H%Ont&ﬁrﬁésﬁé\%%ﬂr& fEnbRR 2Nt drfirahsegment

j [ second length.that is shorter than the first length.
e e B e P R o 2 e e s epirpeament

VeSi i jrst . and using the first and secon ,
R e e R e e

g P ngfieieq aind ekeul! derlaish s plal eSS an o

(SERDES) module that communicates wit . ra

eioial e iDplenas shshy iy gferface that is Ethernet compliant and
operates at speeds greater than 1 Gigabit per second. 19 [0055] In other

featuref)Gdpastianetieéthie NUPES dYHEC AR 13833t «@NES06 e second
bondwires that are stacked and connected between one of the first and

sectndipties Hiseads ardone phitse df pastssobthe datearated GiEeil-diSom the
[0056] An integrated circuit package comprises an integrated circuit die
coiepirsaty olrewjadienapadbevidmeli iscafuitiiegengrpatestinan Hreesifth leads

substrate comprises a first pair of traces including first and second traces
Pt receBReEsaf 6eaRE HiREndm e dminfegritatacesuihidirgtherein the
econd, third .and fourth traces include first ends that are spaced from the

i {%Tg?éﬁ?d"ﬁﬁé%i@r(ﬁ%ter than the second distance.

[0053]  In other features, the method comprises providing fifth and sixth
leads and providing fifth and sixth pads on the integrated circuit die; and using
fifth and sixth bondwires to connect the fifth and sixth leads to the fifth and sixth
pads, wherein the N bondwires have a first length and the fifth and sixth
bondwires have a second length that is shorter than the first length.

[0G54] In other features, the method comprises using the fifth and sixth
leads to carry signals having a first speed: and using the first and second pairs of
leads to Carry signals having a second speed that is higher than the first speed.
The integrated circuit die includes a serializer/deserializer (SERDES) module that

communicates with the N pads. The integrated circuit die implements a network

interface that is Ethernet compliant and operates at speeds greater than 1

Gigabit per second.
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and second ends that are adjacent to the integrated circuit die. The first

and second pairs of traces carry differential signals. The third trace of the
second pair of traces has a first polarity and the fourth trace of the second
pair of traces has a second polarity. The third trace is located on one side
of the fourth trace at the first end and is located on an opposite side of the

fourth tt d.N ti ' dentl t th
seconl] SC o 1 BAER. (BB e Toaiin e QL HLgarm s frs
SUNPEISE A DoneHE :t??g MNERKINE se¢ %ﬁ%,{a@n&&} o the N rﬁ‘)tads. T?ﬁhe first

third trace crosses the fourth trace. The fourth trace’is segrﬁg &4 erh

Saurth e norprisesdu shansheesend, ﬁﬁ&éﬂ@fﬁ%ﬁ%féﬁ%g}%@f&%‘ﬁ%%

through the substrate and communicates with the first segment, a Second

via thappasses mhom%bmeal@?&[ﬂﬁepéegag‘&%ﬂ#&i&é&%ﬂﬁ%&%t@%&%it die

segment, and a trace on an opposite side of the substrate t

comprighigatesadjitdng frssandresent iasaThasgsPrpendofthe thikk. A
trace is located between the second ends of the fourth trace and the

seosneteraom 3§05 8 in paves ferigersiitiecsagans: end efdbentowiRes and a

trace is located between the second ends of the third trace and the

second peicef Ttrastsirthtladengtniprises ddinth Sestion, arsecans, sestOM. third
and a middle crossover section that connects the first and second
3pgtfenshtrrefpsinsiudiofiist entindhatvitie theafiest fsemrientraadrtited circuit die
second section is co-linear with the second segment, The first and

aBeoPRFpAfcHLRdbes arenediaeatiate dapyagnalpeedraifferiatialhe first and

signals. The high speed differential signals have a frequency greater than
SPEARRE iAot ERTYCBE[EId). sigralecotiedhirs dfape pisthemgecond

seco airs of
par c?fdtr%oes Ras a first polarity and the fourth trace of the second pair of traces

has a second polarity. The third trace is located on one side of the fourth trace at
the first end and is located on an opposite side of the fourth trace at the second
end. N connections independently connect the second ends to N pads.

[0057]  In other features, the N connections comprise N bondwires that
connect the second ends to the N pads. The third trace crosses the fourth trace.
The fourth trace is segmented. The fourth trace comprises first and second
segments, a first via that passes through the substrate and comnﬁunicates with
the first segment, a second via that passes through the substrate and
communicates with the second segment, and a trace on an opposite side of the
substrate that communicates with the first and second vias. The second end of

the third trace is located between the second ends of the fourth trace and the

second trace.
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traces are spaced at least a first distance from the integrated circuit die

and the substrate further comprises fifth and sixth traces that are spaced

a second distance from the integrated circuit die, wherein the first '

distance is greater than the second distance. Fifth and sixth bond\_/wres

connect fifth and sixth traces to fifth and sixth pads. The N bondwires

have afirst length and the fifth and sixth bondwires have a second length

that is ﬁliu(g#jr thah AN 381G, 100 SeFIRbERT ~iatecloure ﬁﬁ@%ﬁ;ﬁ located
ixth traces carry signals having a. first speed and wherein the f|r§t and

?eéé\gﬁg npgjl?ssgféré%eesngsgr@\gfgqntgf@h%@ﬁ?gagds%k?oﬁ?f?ﬂé’etéeﬁ%t issighief trace

han i . erializer/deserializer é ERD module .

comr%%%%a%teﬁs%v%%%%ﬂgm Dads. 7 %gﬁv%ﬁ(niﬁt afa?cg‘@%p%gﬁ?&’ﬁéé%ﬂon that

[ e twark jnterface is Ethernet compliant
EEPAEHRCCY Gt Qﬂﬁ%g?ﬁgﬁ%% Heface s Fif 1S R |83§? Wi the first

and operates at spee 1 Gigabit persecon

@@%@mrﬁ%%@m@%%%edcésw_a%d%%% ?Fdaéégfta%?drhe first

and connected between at least one of the first, secon irda 8q Fourth

taaade§e@c5rcaagéea%quc@fsteﬁtN&ﬁ%&Jét@eWﬁ%ﬁ%gé%‘&t&%%rﬁﬁﬁat signals.

[0060] In other features, the substrate includes a firSt conductive plane.

Tive foighthsrase difepsiaes Highandrsreondisace regmente: st yiahal o 1

passes through the substrate to the first conductive plane and

dogmhiinieatescaith (Bbfist shgmentoaserendofaibafiRasses SN pairs of
the substrate to the first conductive plane and communicates with the

dEsidaedgineerdarid aasiperfitsidistzopiaiamviith anddsalatedifsamdkeand the
first conductive plane and that communicates with the first and sec'ond
P strter RrbeR dermpsiprn dficladd ssistie thaayrdbatl plenepasignal second
e}ane and a power plane. o ) ‘ ]
istance from the integrated circuit die, wherein the first distance is greater than
the second distance. Fifth and sixth bondwires connect fifth and sixth traces to
fifth and sixth pads. The N bondwires have a first length and the fifth and sixth
bondwires have a second length that is shorter than the first length.
[0059] In other features, the fifth and sixth traces carry signals having a
first speed and wherein the first and second pairs of traces carry signals having a
second speed that is higher than the first speed. A serializer/deserializer
(SERDES) module communicates with the N pads. A network interface
comprising the integrated circuit package. The network interface is Ethernet
compliant and operates at speeds greater than 1 Gigabit per second. At least
one of the N bondwires comprises first and second bondwires that are stacked

and connected between at least one of the first, second, third and fourth traces

and at least one of the N pads of the integrated circuit die.
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[0061] A method of providing an integrated circuit package comprises:
providing N adjacent pads on an integrated circuit die, where N is an
integer greater than three; providing a substrate comprising a first pair of
traces including first and second traces and a second pair of traces
including third and fourth traces. The first, second, third and fourth traces

include,.fi nds, that are. spaced from the integrated circuit die and
;ecgniléé%%uj thaé%%ghe&jgecagm%’t RHBGFAS Rrde R M e ametuatide plane.

S Sleole) ir races carry differential signals. The third trace of the
secongtgg{lr%%%%cceosn?%nssg\éﬁr@t%o grclftlysgl3 QHsetri%?ﬁtﬁef%EE%‘f tHe dloiig that

R)%iégstr?rﬁ‘éﬁﬁ\?stﬁesiﬁf}%@a{?eglr?gian Theh i(gggtr 0GR @%ﬁtges%gdgi%&%?%oates

of the fourth trace at the firs is loca on an

faurhHEase R dhmsRcond enrhdie Eﬂ%&@é’s@%ﬁﬂéﬁ%@ﬁ € %EB%%%@’ o the first

connecting the Second ends to N pads. [0062 atures,

roeigteMpsIse SHERGNRONEWESS I9n CORNSEL NG SEeand eNIS 19 0h8 e  that

N pads. The third trace crosses the fourth trace. The fourth trace is

segowited: ThetfousHutrassiaemprioes fifst anessecnd R sePnENS Aq that
first via that passes through the substrate and communicates with the first

segnmemjcsecoitl e that pagsesctnaughsther BubFEaEe Midtive plane includes
communicates with the second segment, and a trace on an opposite side

spef sutstiae thenconsinmicatesvatidthebrgeaphsecond vias. [0063]

In other features, the second end of the third trace is located between the
secondlBABSlof tHe ferihndrateranitithe sedotebiaied. dtmiseeondgenthafprises:
the fourth trace is located between the second ends of the third trace and
tREP¥ERA Y radiacent aads tRit@BInieacisd fistsbclionwherrcohds an integer

secti?n and -
greater than three; providing a substrate comprising a first pair of traces

including first and second traces and a second pair of traces including third and
fourth traces. The first, second, third and fourth traces include first ends that are
spaced from the integrated circuit die and second ends that are adjacent to the
integrated circuit die. The first and second pairs of traces carry differential
signals. The third trace of the second pair of traces has a first polarity and the
fourth trace of the second pair of traces has a second polarity. The third trace is
located on one side of the fourth trace at the first end and is located on an
opposite side of the fourth trace at' the second end. The method comprises
independently connecting the second ends to N pads.

[0062] In other features, the method comprises using N bondwires to
connect the second ends to the N pads. The third trace crosses the fourth trace.

The fourth trace is segmented. The fourth trace comprises first and second
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a middle crossover section that connects the first and second sections.

The first section is co-linear with the first segment and the second section

is co-linear with the second segment. The first and second pairs of traces

of the substrate carry high speed differential signals. The high speed
differential signals have a frequency greater than or equal to 1 Gigabit per
second (Gb/s). [0064] In other features, the method comprises spacing
HRORXVA 2eies vEthbairaaasrbsbcoHapdns ofibsivds aneastrarfitsticates with
distance from the integrated circuit die; and providing fifth and sixth traces

{Rgt dFssprruEaeseBof RSINKE friidtheaRtsgrale® eduit gie swhelrelie and
the first distance is greater than the second distance. [0065] In other
fRARPEL FRteH AR AN RIS S5 FNB Mg Fifth ANRSHAN RRCEPHB0iGIAG of the

fifth ixth pad he int ted circuit dje; using fifth and sixth
SBRANT s Gan AT iR 2OE ES R i and st pads,

' | i he fi sixth
boncwl S0 Rave B SEbGd Ete GEREr A R ez ocated
[BO6SIdR a%@eéé%%%ﬁo@%m%ﬁ% &R 'Pr%e SdSNg %%%é'@ &nd S'ﬁhcg% second

traces to carry signals having a first speed; and using thé st sid s

RAES oPTHERRRRHIP £2HY SR AR ARERRNLEBRE L INAL i RIgNGrIhal e and
ializer

the first speed. The method comprises connecting a ser eserializer

(BERBEPH Madulerioathady Pads LIk athpsfeatiss. dhemeiBad ction and

comprises implementing a network interface on the integrated circuit dig
thahisditherneisamplbans Ak opaiaes ot apdsareaeb AL figabihe first

per second. At least one of the N

section is co-linear with the first segment and the second section is co-linear with
the second segment. The first and second pairs of traces of the substrate carry
high speed differential signals. The high speed differential signals have a
frequency greater than or equal to 1" Gigabit per second (Gb/s).

[0064] In other features, the method comprises spacing the second
ends of the first and second pairs of traces at least a first distance from the
integrated circuit die; and providing fifth and sixth traces that are spaced a
second distance from the integrated circuit die, wherein the first distance is
greater than the second distance.

[0065] In other features, the method comprises providing fifth and sixth
traces; providing fifth and sixth pads on the integrated circuit die; using fifth and
sixth bondwires connecting the fifth and sixth traces to the fifth and sixth pads,
wherein the N bondwires have a first length and the fifth and sixth bondwires

have a second length that is shorter than the first length.
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bondwires comprises first and second bondwires that are stacked and
connected between at least one of the first, second, third and fourth

traces and at least one of the N pads of the integrated circuit die. The
substrate includes a first conductive plane and wherein the fourth trace
comprises first and second trace segments, a first via that passes through

the sulﬁ g&j to hgqg'gtﬁonductive plane and communicates with the first
segmeftt. & BecondVig tHERPuESe N HMRIGAt T SHESE e YHeHEFifEEN and sixth

ive_plane and communicates with the second segment, and )
R AR Ao oGt e iioRe i pair

Bp‘iirgl%tsc?énggwcﬁé‘j\%wtﬁam%éirgt gggoﬁ%&%qq%e\éﬁsﬁaﬁgg Fﬁnﬁ&e&ﬁﬁa& the first

conductive plane inctudes one of a'groun

BEWEA. PlaRe- Mﬁ% %m&%@%%%%%@%@%ﬁ%@% ?ggr%rﬁzer ¢ (@ERDES)

integrated circuit die comprising N pa ere N is an integer grea

Hﬁ@a@@Q@@h@Wg@g}e comprises N adjacent leads. N connections
individually connect the N leads to the N pads, respectively. A first

materighoamprising aihis uakingday eihanthitRECORIBHING YR hiementing  a

wherein the insulating layer is adhesively arranged on the N leads of the

leain) frekmiet4€a68] dn atheriiesgwiesd thrdyicannestions capnriee Mhmpiiant and
bondwires. The first material comprises a plurality of spaced perforations.

Apsdekesyiat spestdsigreattadisthe iGiegrattegecircediodie, the fisskmaterish, the N
the lead frame and the N bondwires. The N leads comprise first, second,
tPrervice fotptnnEaes Miteritsienu d duonivvleadthandthetthife dre dossimected

leads are spaced at a first distance and the second and third leads are
dRiwesneh lsasbracirtdprditsiasgcond, third and fourth traces and at least one

of the N pads of the integrated circuit die. The substrate includes a first
conductive plane and wherein the fourth trace comprises first and second trace
segments, a first via that passes through the substrate to the first conductive
plane and communicates with the first segment, a second via that passes
through the substrate to the first conductive plane and communicates with the
second segment, and jumper that is coplanar with and isolated from the first
conductive plane and that communicates with the first and second vias. The first
conductive plane includes one of a ground plane, é signal plane and a power
plane.

[0068] An integrated circuit package comprises an integrated circuit die
comprising N pads, where N is an integer greater than one. A lead frame
comprises N adjacent leads. N connections individually connect the N leads to

the N pads, respectively. A first material comprising an insulating layer and a
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different than the first distance. The first and second leads and the third
and fourth leads of the lead frame carry high speed differential signals.
The high speed differential signals have a frequency greater than or
equal to 1 Gigabit per second (Gb/s). The lead frame further comprises a
fifth lead that is spaced a third distance from the fourth lead. The third

j is difter thefi is s. A sixth lead is
e L A S0P o PR A g B the

diflesentirandhe firstdistance. The fifth and sixth leads carry control
signals. [0070] In other features, a serializer/deserializer (SERDES)

modulgoesenmurricateswitathefirsthserordnthictiand fouhrrads Taadires.

pads include first, second, third and fourth pads and wherein the first and

Sbeoficspanstefshecdnipgeatechciphuisitie arespsaesiashwithigiferanfiakkaging
transmit signals of the SERDES module and the third and fourth pads of

thetitelgrarsactirdbit ditearatassicistetiayitheditfetentiet riaceive BignadsAE and
the SERDES module. A network interface comprises the integrated circuit
Bcheleendmtiessie thiopiNrestisceoinps Etineretacomdptizin and ppeteiead. The
speeds greater than 1 Gigabit per second. The first distance is less than

finet sardreearsianiaade07ng 1hetHai @& urtiitidedd istocateced at a first
ge ween the second and third leads and communicates with a reference

A& 2R tGRARSHAN EIMBrIsae carrIsemretapbalseradrdistance that is

| lead [ first pair of leads comprising
P L R cTaL P ScontFpire B ARoEORARAISGA M hetaid and

feurh teads- siRETLIE ALphesSgapdhiird and ogin eads include 1 g
speed differential signals have a frequency greater than or equal to 1 Gigabit per
second (Gb/s). The lead frame further comprises a fifth lead that is spaced a
third distance from the fourth lead. The third distance is different than the first
and second distances. A sixth lead is spaced a fourth distance from the fifth
lead. The fourth distance is different than the first distance. The fifth and sixth
leads carry control signals.

[0070] In other features, a serializer/deserializer (SERDES) module
communicates with the first, second, third and fourth pads. The N pads include
first, second, third and fourth pads and wherein the first and second pads of the
integrated circuit die are associated with differential transmit signals of the
SERDES module and the third and fourth pads of the integrated circuit die are

associated with differential receive signals of the SERDES module. A network

interface comprises the integrated circuit package. The network interface is
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first ends that are spaced from the integrated circuit die and second ends
that are adjacent to the integrated circuit die. The first and second pairs of
leads carry differential signals. The third lead of the second pair of leads
has a first polarity and the fourth lead of the second pair of leads has a
second polarity. The third lead is located on one side of the fourth lead at

the fi and is located on an opposite, side of the fourth lead at the
sgeﬁegﬁ%ggr% ”Té’g?ﬁi nr%te?%@%? ﬁl}())%ﬁﬁﬁa%@Tﬁ@ﬁfa‘fé@c?réﬁ@%@&%e%wm-
cOBRrSEss piRAADG an jicqrated circul dig comprising N pads, where N

is an integer greater than one; prowalrﬁg atead frame comprising N

adjacenbigads; imﬂy{ﬁgﬁ#@gﬁﬂ%?&%ﬁ%@ !gﬁldgatt%égﬁ%ggﬁg‘»& second and

respectively; and adhesively arranging a first materia

anndueiives layer apghALINssaLNgHAYS! prhe N leads of the jead Ffr%%“ Saaterial

[0074] In other features, the individually connecting comprises using

hondwises. deifiesh@aigeal comprises a plurality of spaced perforations.
The method comprises packaging the integrated circuit die, the first

materiglp @72 Jeadi 2 6tfranfeangd sher WW@%WI@&B@%%@%}@W@PaR of

The N leads comprise first, second, third and fourth leads. [0 n othe
feadgesonieimeghic campsisesnspacioy treifissssoshearsbiaads @B8mprising
the third and fourth leads at a first distance; and spacing the second and

thitd |eadsTarisdeans dibersie thatfisstifesennthanitiesfiestodistanssds include
The method comprises carrying high speed differential signals using the

ittt S sdbaharranacaddiem thedréearisarticieadsis thel lescbframeds that are
The high speed differential signals have a frequency greater than or

d 3??21} fo the integrated circuit die. The first and second pairs of leads carry
differential signals. The third lead of the second pair of leads has a first polarity
and the fourth lead of the second pair of leads has a second polarity. The third
lead is located on one side of the fourth lead at the first end and is located on an

opposite side of the fourth lead at the second end.

[0073] A method for providing an integrated circuit package comprises:
providing an integrated circuit die comprising N pads, where N is an integer
greater than one; providing a lead frame comprising N adjacent leads:
individually connecting the N leads to the N pads, respectively; and adhesively
arranging a first material comprising a conductive layer and an insulating layer on
the N leads of the lead frame.

[0074] In other features, the individually connecting comprises using N
bondwires. The first material comprises a plurality of spaced perforations. The

method comprises packaging the integrated circuit die, the first material, the lead
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Gigabit per second (Gb/s). The lead frame further comprises a fifth lead
and further comprising spacing the fifth lead a third distance from the
fourth lead. The third distance is different than the first and second
distances. [0076] In other features, the method comprises providing a
sixth lead; and spacing the sixth lead a fourth distance from thehfifth Ieﬁd,d
rein the foyrth distance is different.than the first distance. The metho
R B e RS R Bt fes oPFRPI® st

' ing.a serializer/deserializer (SERDES) module to
%ﬁg%%?,@@%}?fﬁ%%ég%urth pads. [0077] In other features, the N

pads inghel firsi, seends tifd aneh, Jour H%%Pgﬁs 10e, metho

d
) spacing the first and
comprises associating the first and second pad the int gra{e% cw%ufllf

sheomith diterentintieansmibalgsls¢f RS RERRERMANUIE. 200, spacing the

associating the third and fourth pads of the integrated circuit die with

shferentiahdeasie Bighalsohthe SHRDESMRAUIGT Re MBNRH: than the first

comprises implementing a network interface using the integrated circuit

fatkage. The: ZetiiwednipiyéacedsriAmemehcampdantanchidtnginals using

comprising operating the network interface at speeds greater .than

Beyfitit pedsezomd [878h dtetieatunes ftietfirshaisner kRS HEE. The
the second distance. The method comprises locating a fifth lead between
kighs oo adifferientiak aigimalsd ovmeatifigmaddiftiyleat: withaa refeeenes to 1
gotential. The first material comprises conductive tape. [0079] Further

18abibmsspheapNfy(GhlRk pléseirasératon Withoe comersrsarerittnomad and
;he detailed description provided hereinafter, it should be
urther comprising spacing the fifth lead a third distance from the fourth lead.
The third distance is different than the first and second distances.
[0076]  In other features, the method comprises providing a sixth lead;
and spacing the sixth lead a fourth distance from the fifth lead, wherein the fourth

distance is different than the first distance. The method comprises carrying

control signals using the fifth and sixth leads. The method comprises coupling a
serializer/deserializer (SERDES) module to the first, second, third and fourth
pads.

[0077] In other features, the N pads include first, second, third and
fourth pads and the method comprises associating the first and second pads of
the integrated circuit die with differential transmit signals of the SERDES module;
and associating the third and fourth pads of the integrated circuit die with
differential receive signals of the SERDES module. The method comprises

implementing a network interface using the integrated circuit package. The
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understood that the detailed description and specific examples, while
indicating the preferred embodiment of the invention, are intended for
purposes of illustration only and are not intended to limit the scope of the
invention. BRIEF DESCRIPTION OF THE DRAWINGS [0080] The
present invention will become more fully understood from the detailed

ription apd the ompanying drawings, wherein: [0081] FIG. 1 is a
e NG e ErBbIaY PG e T Ko RRRTS the
{“% me according to the prigr.art; [0082] FIG. 2 is a
g%e crocéﬁst%%%é%%gl%?ee%vgg r%ae%é% é‘xqemt aarﬁ/{aﬁgé%e?&& é?mlc,

bondwigsygind Irads ofalead iame, acearig, g the pripr art, 10083]

FIG. 3 is a partial plan view o erential signal pairs connect By f@ad?cond

afsadeasl frﬁﬂéﬁﬁ@%@@%@%&%géﬂg%gﬁﬁ%%@(ﬁg NGRIL Aty ang

28 [0084] FIG. 4 is a partial plan view of signal pairs connecte

byreadadf arlgachiiaseannd anauiresde RafsLHRs dGaceuding o ane firgt

implementation of the present invention; [0085] FIG. 5 is a partial plan
viee o0& didberentied stemalaaiestepanected by leads of a lead frame and
bondwires to pads of the IC according to another implementation of the

presenf0AV8htiorABEE] &b vfs appitialipianyiew:of siffesantiphsigng wil
pairs connected by leads of a lead frame and stacked bondwires to pads
orgENE agpestdirftpto trotherileg|daseniEtonpobiitepresesinimventinrhould be
[0087] FIG. 6B is a partial side view of differential signal pairs

understood that the detailed description and specific examples, while indicating
the preferred embodiment of the invention, are intended for purposes of

illustration only and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0080] The present invention will become more fully understood from
the detailed description and the accompanying drawings, wherein:

[0081] FIG. 1 is a side cross sectional view of a first exemplary
package, an IC, bondwires, and leads of a lead frame according to the prior art;

[0082] FIG. 2 is a side cross sectional view of a second exemplary
package, an IC, bondwires, and leads of a lead frame according to the pridr art;

[0083] FIG. 3 is a partial plan view of differential signal pairs connected

by leads of a lead frame and bondwires to pads of the IC according to the prior

art;
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connected by leads of a lead frame and stacked bondwires to pad_s of the
IC of FIG. BA; [0088] FIG. 7 illustrates packaging for an IC including a .
serializer/deserializer module that receives signals on differential transmit
and receive pairs according to the present invention; [0089] FIG. 8
illustrates a package for a network interface IC that e[g1(|)ogl%3]/sF }ge QEh
eed according to the present invention;
ﬁﬁjstra@%k@g %&t‘%déeﬁ%ﬁ@ﬁ‘%‘r%ﬁ@é&?m ﬁfr%ﬁ@rﬁgkamméa[mm@eded

t d digital versatile disc;
R o A ' 1 on
%gmﬂp%{g %W%?ﬂ\ 009 ] FIG. 9D illustrates the present invention

arranged In a control Systen c?favecmcle [0094] FIG. 9E illustrates the

095 FIG, 9F illustrates
presenfggy tionx ag%ggwa %gr tod
the presentgljrqwentﬁ?’r’] arran e(ﬁ g t\fop R Ai[SyeqaRecte

e lReRseBt @Y%E'Q%ﬁ{éaggﬁq)%&g}gg'% Qggr pt%g? IGC%%{A ng.jo another

illustrates a package including a lead frame'having Irregularly’s
leasismentation of the present invention;

[0086] FIG. BA is a partial plan view of differential signal pairs
connected by leads of a lead frame and stacked bondwires to pads of the IC
according to another implementation of the present invention;

[0087] FIG. 6B is a partial side view of differential signal pairs
connected by leads of a lead frame and stacked bondwires to pads of the IC of
FIG. B6A;

[0088] FIG. 7 illustrates packaging for an IC including a
serializer/deserializer module that receives signals on differential transmit and
receive pairs according to the present invention;

[0089] FIG. 8 illustrates a package for a network interface IC that
employs the high speed packaging according to the present invention:

[0090] FIG. 9A illustrates the present invention arranged in a hard disk
drive;

[0091] FIG. 9B illustrates the present invention arranged in a digital

versatile disc;

[0082] FIG. 9C illustrates the present invention arranged in a high

definition television:
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[0098] FIG. 1 OB illustrates a package including a Ieac_i frame having

irregularly spaced leads and a ground lead between high speed !eads;

[0099] FIG. 11A illustrates a package including a Iead' frame. having .
irregularly spaced leads and conductive tape with an |n_sulat|ng adhes_lve

layer that is connected to the leads; [00100] F[IG. 101E]5||:s|,§ clrloc':ss sectlo?_a:

side vi f the conductive tape of FIG. 11A; [00101] FIG. is a partia

plan viiﬂ%%?ihe cdfactivlusiialet fie. Prageshdwingtiserforainass in a control
%8%%%22% EIGs. t§2A-_12D illustrates various ways of connecting the leads;

IEEIN

R‘ IS a side view of packaging including a ball grid array

' 00 +13B i ide view of packaging including flip
iﬁ%sgigél%e{ll g%%é;rga%'gﬂ%% ;tsae 2; [I Eﬁ%‘?eﬁé{”ﬁ&t?%”a%%@g%%dﬂo"ﬁéle““‘ar

guLef one exemplary BGA packaging; [00106] FIG. 14A is a plan view
i\ﬁustra'ting a BGA jumper for high speed traces that are connected to the

[ ficuit ghie; [ implifi tional view
oty 2 BGA Gmner, OIS HIG. RoA e Srap e R et op

yew illustrating an alternate BGA jumper that employs a ground plane
thereof;

[0096] FIG. 9G illustrates the present invention arranged in a media

player;

[0097] FIG. 10A illustrates a package including a lead frame having
irregularly spaced leads;

[0098] FIG. 10B illustrates a package including a lead frame having
irregularly spaced leads and a ground lead between high speed leads;

[0099] FIG. 11A illustrates a package including a lead frame having
irregularly spaced leads and conductive tape with an insulating adhesive layer

that is connected to the leads;

[00100] FIG. 11B is a cross sectional side view of the conductive

tape of FIG. 11A;

[00101] FIG. 11C is a partial plan view of the conductive tape of FIG.

11A showing perforations:

[00102] FIGs. 12A-12D illustrates various ways of connecting the

leads:

[00103] FIG. 13A is a side view of packaging including a ball grid

array substrate;
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[00109] FIG. 15B is a simplified cross sectional view illustrating an
alternate BGA jumper that employs a power plane thereof; and [00110]
FIG 15C is a plan view illustrating a power plane and the BGA jumper of
FIG. 158. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [00111] The following description of the preferred

embodi t(s) is rel emplary in nature and is in no way intended

to Iimictjﬂtm%jentiomé yég%”éa%fi oV IGeee! PaFkRdpEdas!s narftp ahép and a
ference ers will be used in the drawings to identify similar

BAme e f,fg]gxfeﬁt%e

ents. € present invention reduces pair coupling of

differengghlags op lf(rging?);@f g . Referring now to FIG. 4,
diﬁereztial gigg?nal pa?-rrs are co%n%c%g(ggt?y ggﬁ”‘sng# ég CEfR #é)r%ee Sﬁfamp*aw BGA
lggagg\grﬁg;to pads of the | C according to 31 one implementation of the

present invention. A lead frame 100 comprises one or more sets 102 of

leads {peipding gjtirstpairiefde 7 .04-28 -
pair ofjgggdig@i}&-ZA and 110&5% (cg%?cﬁ%%@mgﬁga%g% % T%?Igé%ﬁ‘%%zj%«r high

isplecdtedoadjacenite thereadd 04AB ithedeasl@d-lBdslocated
adjacent to the lead 104-2A, and the lead 104-2A is located adjacent to

the leafPQTIFP3. [00LE3] ARe Isasl $PApliAccabiessA sienahaRViag, alfiiskating a
polarity, the lead 104-1 B carries a signal having a second polarity, the
lBe\10mpP#;carries a signal having a second polarity, and the lead

104-28 carries a signal having a first polarity, respectively. Portions 108

of the IERRE0BA4 neal &h DA 16 arsigeridiedycpsmbettmoaleimetiiarsifating an

end 109 of at least one of the leads 104, such as
alternate BGA jumper that employs a ground plane thereof;

[00109] FIG. 15B is a simplified cross sectional view illustrating an
alternate BGA jumper that employs a power plane thereof: and

[00110] FIG 15C is a plan view illustrating a power plane and the
BGA jumper of FIG. 15B.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00111] The following description of the preferred embodiment(s) is
merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses. For purposes of clarity, the same reference numbers will be
used in the drawings to identify similar elements.

[00112] The present invention reduces pair coupling of differential lines
operating at high speeds. Referring now to FIG. 4, differential signal pairs are

connected by leads of a lead frame and bondwires to pads of the IC according to
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lead 104-28, extends longer than others of the leads 104. The at least one
of the leads 104-2A also extends in a direction towards an adjacent lead,
such as lead 104-2B. In some implementations, the at least one of the
leads 104-2B extends into a parallel path iii that is defined by the adjacent
lead 104-2A as shown in FIG. 4. In some implementations, at least one

I enerally "L" shaped configuration. [00114) Bondwires
fﬁ%ﬁﬁ%ﬁ%&%ﬁ(%Zkg’n)élrii%ﬁﬁeﬁﬁw&t £384mrMo4ANCADHHERS one or

194 - .116-1A, 116-18, 116-28 and 116-2A,
resp%gigﬂeg&é%d\%%e%%r&g %%%Ssm Jﬁ@fg,al %S-%Llpg',rff %’-@%]aw:t%ez@ dft-2B and

newsssesiad & 1hedirs) pelasity, t cond polarity, the first polarity

and the second polarity, respe%t%%%%%ig?ﬁes%ﬂ?&é&mé Girgtatieh of The lead
thebandvdrescakdd-20and k1ds2R s flippesirelative to the orientation of

the leads 114-2A and 32 104-2B. As a%g)sfﬁ ofﬁ}%eet i 88%91 04-1B is located
aariingeThentishosua indA G A4 pRUPING Refwgenpairs for example at 120

and 122 is reduced due to partial cancellation. Th(lagltlaaC greé?( Jr%%?}’t 1o the lead
inéléckBone or more sets of leads similar to those shown as represented

by dotted lines in FIG. 4. [00115] Referring now to FIG. 5, while coupling

is redud®8/188liplifige candellatidnmisaratsemmaial HBgH s eads ALIRE e ead
lead fgame are typically Ionger than the bondwires. To improve
cé%el%ﬁéfﬂ‘@lﬁ@ ﬁé@k&bhﬁgﬂ@m@ngrt@ solanetyintReBRN HEHIonS oLbR < 4 o anal
péesent invention employs high speed leads that are shorter than leads

c ?&%_%\ﬁ@%m@@%@@@cﬂh@é@ nowHBttech naonelgABNying a first
S atlus s%nals. The lead frame 150 may include one or more sets of high

Sp%ggtyé GEPRSVR N eTEora19%nk be freds kA4 octovaspeethieads generally
%?l-g!eto one another.

lead 104-

An end 109 of at least one of the leads 104, such as
2B, extends longer than others of the leads 104. The at least one of the

leads 104-2A also extends in a direction towards an adjacent lead, such as lead

104-?13, In some implementations, the at least one of the leads 104-2B extends

into a parallel path 111 that is defined by the adjacent lead 104-2A as shown in

FIG. 4. In some implementations, at least one lead 104-2B has a generally “L"

shaped configuration.

[00114] Bondwires 114-1A, 114-1B, 114-2A and 114-2B connect the

leads 104-1A, 104-1B, 104-2A and 104-2B to pads 116-1A, 116-18 116-2B and

116-2A, respectively. Therefore, pads 116-1A, 116-1B, 116-2A and 116-2B are
now connected to the first polarity, the second polarity, the first polarity and the
second polarity, respectively. In other words, the orientation of the bondwires

114-2A and 114-2B is fipped relative to the orientation of the leads 114-2A and
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high speed leads 102-1 and 102-2 have ends 156-1 and 156-2 that are

spaced at least a distance H from the IC 110 while the low speed leads

are spaced a distance L from the IC 110, where H>L. The low speed

leads 152 extend longer than the high speed leads 102-1 and 102-2. The
shorter high speed leads 102-1 and 102-2 tend to improve coupling

cangeliation P leads 152 are longer and require shorter

bondwires. \é\v%iiglﬂ'%r\lﬁdﬁs “t?fﬁéa&aec &' USsEARES Bsiwire 00116 4, coupling

Refetingnemy toikl Gsa @n&@ differential signal pairs are connected
by leads of a lead framggnd two%(?r Eriﬂgre% a@ké%dﬂﬁﬁavﬁ%st@oﬁﬁé@ﬁ afncellation.

thg 1€ 1 dateard fiamen QR GaaPsses,2 setof leads 202 including a first pair
of leads 204-1A and 204-B and a se@?frga S%?rso ‘f&%%%szﬁm@& Enf@ose shown as

20epBs¢otdie civebitthe leadsn20d). he lead 204-1A is located adjacent
to the lead 204- 33 1 B, the lead 204-1 B is located adjacent to the lead

204-2A, H #38 |eBe20dn2Anisdogatedsadiacepy o the lead 204-28. .
[00117] The lead 204-1A carries a signal ha'ving ﬁaé fi(r%;t%)(fwnii {i58Y&5d. coupling

201 Eaiiesarsignahaivingsinss end-nelariy he lead 204-2A RS

I
Siq\aal having a second polarity, and the lead 204-2B carries a gfﬁn Plca“y longer
ha

)y SiRestiaey, respively cEndanationsaE tedeads 204 ear an

IC, 210 are enerally parallel to one another. At least one of the leads > fo some

RETAetions Aatbs, reREad Sigrgeo thameihees ﬁfgmesk?@éﬁsr d%géﬁ that are

T@%gﬁgee%ﬁt one of the leads 204 also extends in a direction towa

adjacent 1644, 'SEK 48 Te4RAJo Ipeedmigiapiementatons, 1BEIAHEASE control
ongng;&p%g%adsizm iext(e),-%ds into a parallel path that is defined by the

adjacent lead 204 48 Showl #73 dagre AsRiifienalnclude one or more sets of high

speed leads 102-1 and102-2 and one or more sets of low speed leads 152. The

high speed leads 102-1 and 102-2 have ends 156-1 and 156-2 that are spaced at

least a distance H from the IC 110 while the fow speed leads are spaced a

distance L from the IC 110, where H>L. The low speed leads 152 extend longer

than the high speed leads 102-1 and 102-2. The shorter high speed leads 102-1

and 102-2 tend to improve coupiing cancellation. The low speed leads 152 are

longer and require shorter bondwires, which tends to reduce the cost of the

bondwires,

[00118] Referring now to FIGs. 6A and BB, differential signal pairs are

connected by leads of a lead frame and two or more stacked bondwi

of the

res to pads
IC. A lead frame 200 comprises a set of leads 202 including a first pair of

leads 204-1A and 204-1B and a second pair of leads 204-2A and 204-2B

(coliectively the leads 204). The lead 204-1A is located adjacent to the lead 204-
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sets of high speed leads and/or low speed leads can be used [00118]
Bondwires 214-1A1 and 214-1A2, 214-1B1, 214-182, 214-2A1, 214-2A2
and 214-281 and 214-282 (collectively bondwires 214) connect leads
204-1A, 204-18, 204-2A and 204-28 to pads 216-1A1 and 216-1A2,
216-181 and 216-162, 216-2A1 and 216-2A2 and 216-281 and 216-282,

tively. f dg 216-1Al and 216-1A2, 216-1B1 and
ST SRR @i T8 e o B B R o 200 24
@Qg%@%@ggsﬁ/@o&@q%@z&fgg first polarity, the second polarity, the
the secon '

first polarity an polarity, respectively. Ends of the bondwires

e ioabmaEchRO i sdesto S 3 SRS ANGICE SHSTERRIY. the tead

relationship. Pads 216 may be connected t er %\)’/mgx?efr

moarnd vinsand/sigHacRa AR a34 (00K BaRetis 944

ed . .
bondwires 214 include increased bondwire capautance%g}%%vﬁgmes a signal

mpﬁ;;lgabeéww §_E§§K@;ﬂ, Q@:@dmgeﬁaga}‘amiﬁge@aﬁﬂgs BQQ?%’K'&? having a first
capacitance per unit length is closer to lead frame capacitance per unit

leolgtfity Tresstativet, b v sHectlgehaa dower nilidutiance®ehre generally

bondwire unit length. There is also a net lower transmission line

ipapeliinise @ithanditeof sinalasinsrizetefete Nesiiye2endHRUAHVEIPIRE 204-28,
There is also improved coupling cancellation due to improved matched
SripaceiRtRer Hianaekedshohtiwilesds Rdleathraan 03RO 0Referlingls 204
now to FIG. 7, an integrated circuit die 300 includes a serial

iZERdediahds i @OiRetD) s 31 stiecectilesisigmaismniead 202-A. In

differential transmit and receive pairs according to the present invention.

Pt R EEtR o b e Hesst o aifte fBRtIsRsAIR4f ete SERDES: parallel
1
@g{?ﬁulc%aﬁaxs defined by the adjacent lead 204 as shown in FIG. 6A. Additional

sets of high speed leads and/or low speed leads can be used

[00118] Bondwires 214-1A1 and 214-1A2, 214-1B1, 214-1B2, 214-2A1,
214-2A2 and 214-2B1 and 214-2B2 (collectively bondwires 214) connect leads
204-1A, 204-1B, 204-2A and 204-2B to pads 216-1A1 and 216-1A2, 216-1B1
and 216-1B2, 216-2A1 and 216-2A2 and 216-2B1 and 216-2B2, respectively.
Therefore, pads 216-1A1 and 216-1A2, 216-1B1 and 216-1B2, 216-2A1 and
216-2A2, and 216-2B1 and 216-2B2 (collectively pads 216) are now connected
to the first polarity, the second polarity, the first polarity and the second polarity,
respectively. Ends of the bondwires 214 may be attached to the leads 204 in a

spaced and/or overlapping relationship. Pads 216 may be connected together by

external and/or internal vias and/or traces 230.
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operate at speeds greater than or equal to 1 Gb/s. [00121] Referring now

to FIG. 8, a network interface IC 350 includes differential pairs that

employ the high speed packaging according to the present invention. In

some implementations, high speed differential pairs of the network

interface operate at speeds greater than or equal to | Gb/s. In some
implementations, high speed differential pairs of the network interface

operatel 8P YHeBeietier Bhather starhad 10@Bwrds st include increased
implementations, the network interface comprises a physical layer device

(B "I otRBPH B e nBRISYEr thecHBlRerk A ricsleshastismmawires 214 is
nﬂggie%nea&ce coqntroller (MAC). In still other implementations, the

network. iriterfaca & EEnfgtiaf FiGeL 88is WMl 1onelb/siseleseet to lead frame

P 122]. Referring now to FIGs. 9A-9G; various exemplary
|r(TE18p emegnhtggo[ﬁgro%l d]lte'ger%%t ht m%ti% S HRADAMEBR it s tdave lower

= invention can, beimplemented in a hard disk drive
R B B i

praeegs Atrod circuits,: Whi re generally identified jn FIG.
B e At o8 There

ciscaisd G2 arded eHIRlliBHCHHRJORLRIOWM iRy m\% PR 400, may, F)):rr?ga%sc%erisﬁcs
data, perform coding and/or encryption, perform calculations, and/or
fofmtaakata tbatlisiesnitie andigraeeeived from a magnetic storage

medium 406. [00123] The HDD 400 may communicate with a host device

(not shd@y 26lichResarsammiteto Migbile campuiaEavises Ysh 850 inciudes a
personal digital assistants, cellular phones, media or MP3 players and the
liReralrydeassializer (SERDES) module 301 that receives signals on differential
fransmit \and receive pairs according to the present invention. In some
implementations, high speed differential pairs of the SERDES module 301
operate at speeds greater than or equal to‘ 1 Gb/s.

[00121] Referring now to FIG. 8, a network interface IC 350 includes
differential pairs that employ the high speed packaging according to the present
invention. In some implementations, high speed differential pairs of the network
interface operate at speeds greater than or equal to 1 Gb/s. In some
implementations, high speed differential pairs of the network interface operate at
speeds greater than or equal to 10 Gb/s. In some implementations, the network
interface comprises a physical layer device (PHY). in other implementations, the

network interface comprises a medium access controlier (MAC). in still other

implementations, the network interface is compliant with 1 Gb/s and 10 Gb/s

Ethernet protocols.
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devices via one or more wired or wireless communication links 408. The

HDD 400 may be connected to memory 409 such as random access

memory (RAM), low latency nonvolatile memory such as flash memory,

read only memory (ROM) and/or other suitabl_e elect_ronlc data storage.
[00124] Referring now to FIG. 9B, the present |_nvent|on can be

imple t$ in g digital versatile disc (DVD) drive 410,_ The present

invention m%yir%ﬁfg?ﬁ@?ﬁ eith8¥or B8th difral pr&ie$ing ariiereonteskmplary

2 irCui ich lly identified in FIG. 9B at 412, and/or mass
O R B T RPN i s RSB AT 1. 04,

S I AN

t
data, perform coding and/or encryption, @i/of he presen

TorBatidata ks sadr ‘%Jé‘fh%?Q!PBS't%ta%%%"}‘;é‘é%ﬁfsogﬁa5955?%“%5%%?3ecircuits,

medium 416."In some implementations,

e o : 10 ¢
eantolsiecqirkaipndgiaibe s cisttsarshown) inthe DyD A10 can.
also perforr% g%ﬁer%ﬂnctions SlSCh as enc%cthng andfor 8’&’@0&?’@%8?3? &y e

siler signedracessie MW ASSRARE G MDA VR ive JORL2Sk oy in

The DVD drive 410 may communicate with an output device (riot SRown

dbehkiB R chitputsy, patméstomafaotb@ﬁ@ﬂwcsddﬁa@nsrﬂvépoéﬂa’}@f@%nmperform

wireless communication links 417. The DVD 410 may communicate with
RSy atinass@rdde Adsntiadatothstdatoutpat nery I edRaNBE dRe) magnetic

mass data storage 418 may include a hard disk drive (HDD). The HDD
AR/ B L BoHIguUration shown in FIG. 9A. The HDD may be a mini

HDD that includes one or more platters having a diameter that is smaller

than agdibidilately’a HDRHEDVRY s00:mayibeteonitiectécso daersoryidiShown)
such as RAM, ROM, low latency _ _ .
such "as a computer, mobile computing devices such as personal digital
assistants, cellular phones, media or MP3 players and the like, and/or other
devices via one or more wired or wireless communication links 408. The HDD
400 may be connected to memory 409 such as random access memoary (RAM),
low latency nonvolatile memory such as flash memory, read only memory (ROM)
and/or other suitable electronic data storage.

[00124] Referring now to FIG. 9B, the present invention can be
implemented in a digital versatile disc (DVD) drive 410. The present invention
may implement either or both signal processing and/or control circuits, which are
generally identified in FIG. 9B at 412, and/or mass data storage of the DVD drive
410. The signal processing and/or control circuit 412 and/or other circuits (not

shown) in the DVD 410 may process data, perform coding and/or encryption,

perform calculations, and/or format data that is read from and/or data written to
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nonvolatile memory such as flash memory and/or other suitable electronic
data storage. [00126] Referring now to FIG. 9C, the present invention can
be implemented in a high definition television (HDTV) 420. The present
invention may implement either or both signal processing and/or control
circuits, which are generally identified in FIG. 9E at 422, a WLAN

iré%erfa e ?n%)/or massc?ata storage of the HDTV 420. The HDTV 420 _
recetves HD TV HipEIBHES 17 -eith &P AP P aRRNoSS tihhafanfl processing

ERESHIRIT Y QUIPYY Signals for, eqi%'?'%éﬁ]tg/zﬁ%g”ﬁﬁg%u?v"@r&i{%g\/D 410 can

implementations, sighal processing circtil o)

ALA0p QU CHiERIS: (AL SHOWRUPLING BTN a0 Ry Rragess data, - other
(? MY caleul 2 kY

perform 37 coding and/or encryption, perfo alculations, forTal

angfel PRYTILS, ¥uHHﬂ%h§VB§seEH{%E\GvRFP§.?§9B%HQ§t may be required,

[00127] The HDTV 420 may communicate with mass data storage 427

that stofeg e imadenyplatiiedngnnersychAsARHLALENHAT DAGRENS: device
storage devices. At least one HDD may have the configuration shown In

Ritat Shoantl/encht irast-onep DD 11y ibRYEINEtRENHBVIALIONR SHRMY R ore wired
FIG. 9B. The HDD may be a mini HDD that includes one or more platters

havivigete diaceetenthataosrivaite  tanm apibasinaate ndy3comheunidM 420 mass
may be connected to memory 428 such as RAM, ROM, low latency

néaidoRitlkaase bty that Hstaréimstataemony nandidatiithensutiable Blectroais data
data storage. The HDTV 420 also may support connections with a WLAN
vidosA8s AN ERAYrkNTHEsieace Erd. fivl ZBVRefEIPRY nFhaoHDG. eRytheve the
present invention implements a control system of a vehicle 430, a WLAN

irRRPARH R SRAES R A& sffagEsr HDD may be a mini HDD that includes one

or more platters having a diameter that is smaller than approximately 1.8". The
DVD 410 may be connected to memory 419 such as RAM, ROM, low latency
nonvolatile memory such as flash memory and/or othér suitable electronic data
storage.

[00126] Referring now to FIG. 9C, the present invention can be
implemented in a high definition television (HDTV) 420. The present invention
may implement either or both signal processing and/or control circuits, which are
generally identified in FIG. 9E at 422, a WLAN interface and/or mass data
storage of the HDTV 420. The HDTV 420 receives HDTV input signals in either
a wired or wireless format and generates HDTV output signals for a display 426.
In some implementations, signal processing circuit and/or control circuit 422

and/or other circuits (not shown) of the HDTV 420 may process data, perform
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the vehicle control system. In some implementations, the present

invention implement a powertrain control system 432 that receives inputs

from one or more sensors such as temperature sensors, pressure

sensors, rotational sensors, airflow sensors and/or any other suitable

sensors and/or that generates one or more output control signals sucg/as
ngjine operating parameters, transmission. operating parameters, and/or

SRR L GRERP 10 25 FRET FELAE IoRom (BRTHEG IR SBE/or perform any

[ i 440 of the vehicle 430. The control
implemenied Mbor‘tggér‘é?;egé%k Syst M :
system’440 may li

Wise recdl ga @Wé’l ﬁ'é?ﬁli’l‘fﬁlqt sensors 442 and/or

' t e output devices 444. In some
ol N R S IS o rslagese 427

byl @%%§%(ﬁ3§%oﬂm&ﬁﬁé‘tiﬂ§rﬁ¥é¥e§8cr"f‘ 5%'6%”1%5 Sa&?ggtem'

a
' jc storage
vehicle telematics system, a lane departure system, an a AERansd g

COEVIeE Y SieBad: Al RNIgHA RMRNLRY ISR RUSRAS &.8ieres, PIF&D%A and/or

: n .
compact disc and the like. Still 'other implementations are contemplated.

01845t e IV AR GARLr Ol SYHIRR AR SRR T RIERI WA MASH b 1y

data storage 446 that stores data in a nonvolatile manner. The mass data

sherageridicHDAY theludecipiealbardior MagnelistRiay age, feVisesiiPheter that is
example hard disk drives HDD and/or DVDs. At least one HDD may have

tReanfigaradpprekionataly FIG.. OATardHID Y €25t ag BY Bomachayeoiiemory
configuration shown in FIG. 9E3. The HOD may be a mini HDD that
ifdfdssbis BAMoRQAtlers ey andmmiatie thetrismsmalter thanash memory
approximately 1.8". The powertrain control system 432 may be connected

16 NP G e FUE B ol STATNI REIA, Sardaten heon CoMtikeMh eimorynayciupport
agofrl]ansef(ljrggg&r %n\(/j\;g\%tb/?ar a WLAN network interface 429.

[00128] Referring now to FIG. 9D, the present invention implements a
control system of a vehicle 430, a WLAN interface and/or mass data storage of
the vehicle control system. In some implementations, the present invention
implement a powertrain control system 432 that receives inputs from one or more
sensors such as temperature sensors, pressure sensors, rofational sensors,
airflow sensors and/or any other suitable sensors and/or that generates one or
more output control signals such as engine operating parameters, transmission
Operating parameters, and/or other control signals.

[00128] The present invention may also be implemented in other control
systems 440 of the vehicle 430. The control system 440 may likewise receive
signals from input sensors 442 and/or oufput control signals to one or more

output devices 444. In some implementations, the control system 440 may be
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suitable electronic data storage. The powertrain control system 432 also

may support connections with a WLAN via a WLAN network interface

448. The control system 440 may also include mass data storagg,

memory and/or a WLAN interface (all not shown). [00131] Referring now

to FIG. 9E, the present invention can be implemented in a ceIIngr phone

450 that may include a cellular antenna 451. The present invention may _

RbleRedt e%/ﬂ’iké 6K BTG Y Ditibe AR aRd A ViEEHPs| sivetsits, whielematics
re generally identified in. FIG. 9E at 452, a WLAN interface and/or mass
ST S e ST oG BB T S SR ISR BRS ARV cruise

includ ' h 456, dio 39 output 458
R R e S e S AP e R

ARVICEAGRASHED as lgﬂé(gﬁqw&gmgggaggxécgr%gg:% actqaﬁion and/or

other input device. The signal processing and/or SOt & %?n'ts 452

analor gibesofirowta Gakshemnbinihs SRlUARhone J

8 ma¥I brocess
: mmyanica ?&wtth mass
data, perform coding and/or encryption, perform calculations, format data

andéiospadgsmathen seliwaephone angth%Qﬂé%‘éhﬁ&B"ﬁepﬂ%%% data

450 may communicate with mass data storage 464 that stores data in a

rdonatitel nanne riiehes Sfinak ABO M AARENE IS SIARI 8 SRYILE B0 xample
example hard disk drives HDD and/or DVDs. At least one HDD may have

therdorfigiurativassHomn iraRtZoroAuOor atilerstsenenBVIBODAYRAVE R the
configuration shown in FIG. 9B. The HDD may be a mini HDD that
iFERIBY Pinn oshewre prattErs héidnadimmatelstt isrsmaleDtheay have the
approximately 1.8". The cellular phone 450 may be connected to memory
Aggfiguration shown in FIG. 9B. The HDD may be a mini HDD that includes one
or more platiers having a diameter that is smaller than approximately 1.8". The
powertrain control system 432 may be connected to memory 447 such as RAM,
ROM, low latency nonvolatile memory such as flash memory and/or other
suitable electronic data storage. The powertrain control system 432 also may
support connections with a WLAN via a WLAN network interface 448. The
control system 440 may also include mass data storage, memory and/or a WLAN
interface (all not shown).

[00131] Referring now to FIG. OE, the present invention can be
implemented in a cellular phone 450 that may include a cellular antenna 451.
The present invention may implement either or both signal processing and/or
control circuits, which are generally identified in FIG. 9E at 452, a WLAN
interface and/or mass data storage of the cellular phone 450. In some

implementations, the cellular phone 450 includes a microphone 456, an audio
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such as RAM, ROM, low latency nonvolatile memory such as flash
memory and/or other suitable electronic data store}ge. The cellular phone
450 also may support connections with a WLAN via a WLAN netwprk
interface 468. [00133] Referring now to FIG. 9F, the_ present invention can
be implemented in a set top box 480. The present invention may

ot a5 S IO00 O S SRS A oo

are generally identified in FIG. 9F at

tfatatstetagef2hge, sgt40R k?@ggﬁppg RERFHIOR Ko%,48Q r?e&%g/esnsi%r%z&_ other
oa

tion a
from a source such as a br and source and outputs stan ar% an

frightdeinition auskhosiigien %m&%’f%@/&;rﬁsﬂﬁ&la&ﬁrégﬁss%gua?%%/or other

television and/or monitor and/or other video and/or 40 audio out

geoidts (e bigna) prabesssiglanghoneonsolpsguiRA84:andior OReL, oding
circuits (not shown) of the set top box 480 may process data, perform

&ddiieg emelimtioncryptiompeiaritioals Uietinas diseEmaidaisardint B R ular
any other set top box function. [00134] The set top box 4SQ may _
e6RMRIHRERRith mass data storage 490 that stores data in a nonvolatl_le
manner. The mass data storage 490 may include optical and/or magnetic
storagéd¥viges frexesfiplernarewisidavesay DDmmiioicB Deitht fgast data

e HDD, may have the configuration shown in FIG. 9A and/or at Iegst
%n%@\%ﬁ%a%?&vét%%sc&%dF‘aﬁoﬁ%WﬂAﬁﬂﬁ FIGNOE. Sheh HB Dptiagiband/or

ini_k hat includ or more platters having a diameter that is
e S Sl Hiac A TR VA5 Bk 440 98B coieiaRDs. At

has RAM, R low latency nonvolatile memory such
e S PR S Pt s Robdyerive sbisast one

IR HHAPRave the configuration shown in FIG. 9B. The HDD may be a mini
HDD that includes one or more platters having a diameter that is smaller than
approximately 1.8". The cellular phone 450 may be connected to memory 466
such as RAM, ROM, low latency nonvolatile memory such as flash memory
and/or other suitable electronic data storage. The cellular phone 450 also may
support connections with a WLAN via a WLAN network interface 468.

[00133] Referring now to FIG. 9F, the present invention can be
implemented in a set top box 480. The present invention may implement either
or both signal processing and/or control circuits, which are generally identified in
FIG. OF at 484, a WLAN interface and/or mass data storage of the set fop box
480. The set top box 480 receives signals from a source such as a broadband
source and outputs standard and/or high definition audioivideo signals suitable

for a display 488 such as a television and/or monitor and/or other video and/or
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also may support connections with a WIAN via a WLAN _network interface
496. [0100] Referring now to FIG. 9F, the present. mven.tlon can .be
implemented in a media player 500. The present |nv.ent|on'may implement
either or both signal processing and/or control circuits, which are
generally identified in FIG. 9G at 504, a WLAN interface and/or mass

T e L e e
et e N R
R R A SIS s o
O e e

circuitg@natshowny alhe sediapiayes R maY, W@ﬁgﬁﬁi{#\aﬁgfg W storage

coding and/or encryption, perform calculations, format data and/or

gefidiatanyrethenmmadia phaverfneckomiei0 e media playsr 00490 may

may communicate with mass data storage 510 that stores data such as

tuHysie swpiitalidiocAnd onyitein caotankiniavieRVRIAtIe RN a A SAEE drives
implementations, the compressed audio files include files that are

RARYVitA\WIR3 friratbomtieDElitabjercumpressesfiguididAHewn in FIG.
video formats. The mass data storage may include optical and/or

rRagiEte striagetdevecBy R msahmple haedcdiskiourivesn-BBwantiFIBYDB. The
ast one HDD may have the configuration shown in FIG. 9A and/or qt
%t&)ﬁ SHRY BYH iy HAR dhelcistiiipationsshowieie BIGHoB FEveH@Diameter

haY iges%wa llga! than approximately 1.8”. The set top box 480 may be connected
to memory 494 such as RAM, ROM, low latency nonvolatile memory such as
flash memory and/or other suitable electronic data storage. The set top box 480
also may support connections with a WLAN via a WLAN network interface 496.
[0100] Referring now to FIG. 9F, the present invention can be
implemented in a media player 500. The present invention may implement either
or both signal processing and/or control circuits, which are generally identified in
FIG. 8G at 504, a WLAN interface and/or mass data storage of the media player
500. In some implementations, the media player 500 includes a display 507
and/or a user input 508 such as a keypad, touchpad and the like. In some
implementations, the media player 500 may employ a graphical user interface

(GUI) that typically employs menus, drop down menus, icons and/or a point-and-

click interface via the display 507 and/or user input 508. The media player 500
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HOD that includes one or more platters having a diameter that is smaller
than approximately 1.8". The media player 500 may be_connected to
memory 514 such as RAM, ROM, low latency r_10nvo|atlle memory such_
as flash memory and/or other suitable electronlc data storage. The media
player 500 also may support connections with a WLAN via a WLAN

. 516. Still other _implementations in addition to those .
e R e P B FRerdmrRk FoAG meLd ot Jack

| j ' d circuit die 611 apd a lead frame 612
e AL AR S s o
' iRg | 20-1, 42 -2, -3 and
e oo AE 100 T80 Beoits §ﬁ§%‘*§ %f‘é%%ﬁa 5iigg andior
tivel 1 ondwires .
o e e e Rt ho AR A pipgg media

- - - -4, 620-5 and 620-58, and
quapectihetieads 620-1, 620-2, 620-3, 620-4, 6
620-6A and 620-68 to pads 614-1, 614-2, 614-3, 614-4, 614-5 and 614-6

and 61406 tind GTHe-6Mhextiapesdysty 408 04l lade AR G20 2mass data
620-3 and 620-4 may be control leads that operate at a speed that is

|5¥0En deanthéhsadder620BA and-629 aPnpnek620264i3R6 &20-884D8 3 ntent in a
operate at high speed leads. The leads 620-5A and 620-5B and 620-6A

MRN8 manbarry diffesenial sighalseSpéoing hesveemiptedewd audio files
S,Eeed leads may be equal to d1. Spacing between leads in a pair of high
g

sl SeiiEs Ay Bee cxpaptizoly WEpARY tetatenr thhavsatiddighompressed
speed lea ]s may be d2. Spacing between the pairs of hlgh spe_ed Iea_ds
rr‘?gy 'Beaﬁél @{ﬁ%@ﬁﬁ‘a&ﬁ dhRI9'a88 datmaiprreregyldntiutereptieaband/or

R0 ol P S ample hard disk drives HDD and/or DVDs. At
least one HDD may have the configuration shown in FIG. SA and/or at least one
DVD may have the configuration shown in FIG. 9B. The HDD may be a mini
HDD that includes one or more platters having a diameter that is smaller than
approximately 1.8". The media player 500 may be connected to memory 514
such as RAM, ROM, low latency nonvolatile memory such as flash memory
and/or other suitable electronic data storage. The media player 500 also may
support connections with a WLAN via a WLAN network interface 516. Still other
implementations in addition to those described above are contemplated.

[0102] Referring now to FIG. 10A, a ‘package including an integrated

circuit die 611 and a lead frame 612 having irregularly spaced leads is shown.

The lead frame 612 comprises one or more sets of leads including leads 620-1,
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the spacing d4 may be less than the spacing d3. The spacing d4 may be
less than the spacing d1. [0105] Referring now to FIG. 10B, a package
including a lead frame having irregularly spaced leads and a ground lead
is shown. A lead 640 is located between pairs of high speed leads and
may be connected to a reference potential such as ground to reduce

ing.. The lead 640 may or may not be connected to the integrated
cwcd%’d%%z.%gg b%ng‘dprégcf?gt&jf)‘l/rﬁé RA{U Halfads FIGSAGRARRAGE and a

i | as other features described above.
R R B R oo o GO9 s mtsratod
ircuit die G4 | he lead f ductive tape 650 i
olisd B B S op o ot LA B-5B, and
ERTe o nekcti t top side of th
o e a2 S s and
l6ads5 3 hereonstieive tRPEIDAE %Sgé%?‘s pligd &9 292‘781‘2?9369%%%1 4-5 and

other leads. The conductive tape 650 includes with an’innerihsu

dithieSiwmdayet-854niacba 7 BEfer-LoRAYGHRY layer 656. The insulting layer
654 prevents shorting the leads. The insulating adhesive layer 654 is

connecfeds]the Terde 620 00FIG6200, BENCONHLE® 1R 65 Wirol leads

include spaced perforations to allow the packaging material to flow

tHralghettréepatr forptimb ttatinglonasufanturio ge M¥ AN RARRS SHERBEHNG 620-
The conductive layer 656 provides a ground plane that conducts

rhAgwedi S80,6 Bvihish opsfate sicbighlisne$018ZHR efEriNgG AONER0FEGE Sind 620-58
12A-12D, various crossover

and 620-6A and 620-6B may carry differential signals. Spacing between the low
speed leads may be equal to d4. Spacing between leads in a pair of high speed
leads may be equal to ds. Spacing between the low and high speed leads may
be dz. Spacing between the pairs of high speed leads may be d;. The spacing
d+, dz, d3 and ds may be irregular to increase or decrease coupling. For example,
the spacing d4 may be less than the spacing ds. The spacing ds may be iesé than
the spacing dy.

[0105] Referring now to FIG. 10B, a package including a lead frame
having irregularly spaced leads and a ground lead is shown. A lead 640 is
located between pairs of »high speed leads and may be connected to a reference
potential such as ground to reduce coupling. The lead 640 may or may not be

connected to the integrated circuit die. As can be appreciated, the lead frame in

FIGs. 10A and 10B may incorporate crossovers as well as other features

described above.
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configurations are shown. In FIGs. 12A and 12B, a crossover 730 includes
a first lead 732-A that includes a first section 732-Al and a second section
732-A2 that are connected by a bondwire 734. A second lead 732-B
includes a first section 732-131, a center section 732-82 and a second
section 732-33. The first section 732-B 1 is co-linear with the second

section./"32-A2. TQe second secg%%;BZ-BB is co-linear with the first
sectio a1, THE SRR NSty 85 diljoraPrélssre 't the frggrated
f ections 732-B1 and 732-83. The center section_ 732-82 may
O L B B = JaBF 0 Fieh ol & s to
lead 75%sAdhat includes a first sgctipn. 752-Al a second section
752-A2 tha%g?e é[grmgc%gggyéa? @ozr)]%r\}vﬁ}ree@%%@&g g&%n%q?ea Y55ERRLe. the
sl QAR TR R b CEPIEE LRI 752182 afl s559nd 7 52: B3, The
first section 52-Baﬁis co-linear with (‘E‘J‘r?é? §e%c!§%§g§c€fi§na %f&?%ﬁ‘esge of the
BRSNS Ryd Shis orime Al ulng, IS Cions oAl
center section 752-B2 perpendicular to the first and secon stralgh
sectibesatiidl @ndorhe-Radd A bERSHRILIAY 2130 B RINE' tape 650
suitable shapes. [0109] In FIG. 12D, a pair of leads 760 includes first and
setotesleaits at62rmed Tt dtaiathbaue firsydlabsledint) 6£8I86r conducting
(labeled -2) and second (labeled -3) sections. The center section of at
la¥et 6R6.leddiésivanltbubineyedifddtiprepererstiowiagtoha pade. COTHaINRG ating
the leads to provide clearance for the other lead that passes under or
80eesHRela¥Rth b s TR dip /e IpsdardifGndrbBtR. doMwesdy tauctive
[E)rovide clearance for the center section 762-2 which is planar. Still other

RRRESAsTRY ifivsie sRAcad Rafrr atessolrerliow the packaging material to flow

through the perforations during manufacturing, which increases strength. The

tgtape may

conductive layer 656 provides a ground plane that conducts magnetic flux, which
reduces coupling.

[0107] Referring now to FIGs. 12A-12D, various crossover
configurations are shown. In FiGs. 12A and 12B, a crossover 730 includes a first
lead 732-A that includes a first section 732-A1 and a second section 732-A2 that
are connected by a bondwire 734. A second lead 732-B includes a first section
732-B1, a center section 732-B2 and a second section 732-B3. The first section
732-B1 is co-linear with the second section 732-A2. The second section 732-B3
is co-linear with the first section 732-A1. The center section 732-B2 is diagonal

relative to the first and second sections 732-B1 and 732-B3. The center section

732-B2 may also be curved.
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(0110] Referring now to FIGs. 13A and 13B, various packaging
techniques are shown. In FIG. 13A, a side view of integrated circuit
packaging 800 including a ball grid array substrate is shown. The
packaging 800 includes an integrated circuit die 801. Packaging material
can be used to protect one or more components of the package 800. An

intercofggfion EIRZF?G“?"I?E, B S RS Bk gt that

Automated Bonding (TAB) may be used to connecyﬁ% ifit

miei@dsta & kalkgrid arvay substrat I J 806, 0n the ball
grid array substrat&%Z%?al%ﬁ%c% v%%%ﬁgu%%%tégﬁg(?sﬁ %% 13 &g connected

pyindesbeiwittbpasd 842 8¢ pilaLsUbsaln wa@%uﬁ%%é&%%c%s'é‘.&@ ‘a center

13B, integrated circuit packaging 815 includes a flip chip or integrated’

sircliitrdRE5BEG that ia stashed 2 1he .su_rhwﬁ%t%&bﬁm%%‘%r%ecﬁ?ﬁ‘ ear with
may include mounting pads 818 that align with solder balls 817 of the rfIlp

ttesecenfisadidReTsing nTheaEd6nd 36cRomor delaled GI9SS: with the first
sectional view of one exemplary BGA packaging approach 830 is shown.

PeBEATYiG2Ady Shbseater8®tiincl KE2-BToppesmAtesnes 1A¥ETT88RNd second
which defines traces, vias and mounting pads on one or both sides of a
ShiBstrtEadiens4(5 BB dwire s BB Inay e coed teediume st AN IBbMeke: other
traces or mounting pads 849 to a mounting pad 850 on the integrated
EHEBRIBiENBRS Svies 836 provide a connection to the opposite side of the

BGA s rate 834._Mounting pads 853 on a bottom surface of the BGA
substr;t%?é% defifddby R D ppEr phisadredF9yeranas dcsivandsidernd leads

I k 85 lied to th I 836.
R e B Pt ke Sk s b b oyt second

I@Dé?é%s@gf 'Qé’&fghosn aSTWeiall geen eers Csreia% Igrllj %lp Vavf least one lead is curved in a
direction perpendicular to a plane containing the leads to provide clearance for
the other lead that passes under or over. The center section 764-2 curves
upwardly and back downwardly to provide clearance for the center section 762-2
which is planar. Still other variations are contemplated for the crossover.

[0110] Referring now to FIGs. 13A and 13B, various packaging
techniques are shown. In FIG. 13A, a side view of integrated circuit packaging
800 including a ball grid array substrate is shown. The packaging 800 includes
an integrated circuit die 801. Packaging material can be used to protect one or
more components of the package 800.  An interconnection 802 such as
bondwires, flip chips, and/or Tape Automated Bonding (TAB) may be used to

connect the integrated circuit die 801 to a ball grid array substrate 804. Solder

bumps 806 on the ball grid array substrate 804 are aligned with mounting pads
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[0112] Referring now to FIG. 14A, a plan view illustrating a BGA jumper
870 for high speed traces 874, 876 and 878 is shown. The trace 874
comprises a first section 874-1, a second section 874-2 and a third section
874-3 (collectively trace 874). The traces 876 and 878 are connected by
vias 880 and 882 to an opposite side of the BGA substrate 834. A

n site surface of the BGA substrate 834
R N B SN S8 2.0 6B My e etecin FIG.

bysadd ildt .46 surface of the BGA substrate,
R R L R PP iptse it die

afofre@niodraliens as %%Cr&%%@%v%dcgl;%Refe%%%%ﬁgér 8%?3 include

e OO ! . S
14B, a simplified cross sectional view illustrating the

shountiriheades BSthandiBB2aE SOHRGEIX é@?%@f{ﬁg @;%? egﬁ\%é,vias

910 provide a connection between traces 876 and 87

identifid@ &t §04) Refd thegtiase o5 impenssa. AR HREEHIRG 00Vional view

FIGS. 15A-15C, a simplified cross sectional view illustrating an alternate

BE Ansulsaraiel 950BSshpaok SdsseuIace 83816k 88JRRse SOWR Bid array
FIG. 14A are formed in an interconnect and trace plane 934. In FIG. 15A,

tRtS e B84tinckio8e inclunies| §FFE034) tapevaS TlanacPB8eAnesAraces vias

ground plane 942. A substrate core material 946 and/or other insulating '

1A TRHRfIBE Reeisen pesveEhaiesie TP §34sthetpriwen poB0938cHMNires 854

the éound lane 942. In FIG. 15A, vias 950 provide a connection to a

CTOE5 6V SIIMP SPBP#ARN5 g s (aprarrirgtimbog iseldseBBam dheounting
942. The trace 954 is isolated from the remaining

lane laye S ! .
%%5%80?%?88HBE%%*@%%F%Q!GA%“&n\BéSa%%@e@q’até@e,e thecetroettian to the
W&@i@gigg 8 EWeeg@AFéu DS ?apwée 834. Mounting pads 853 on a bottom surface

of the BGA substrate are defined by the copper patterned layer and receive
solder bumps 844. A solder mask 855 may be applied to the copper layers 836.
A crossover or jumper is integrated with the BGA substrate according to the
present invention as will be described below.

[0112]  Referring now to FIG. 14A. a plan view illustrating a BGA
jumper 870 for high speed traces 874, 876 and 878 is shown. The trace 874
comprises a first section 874-1, a second section 874-2 and a third section 874-3
(collectively trace 874). The traces 876 and 878 are connected by vias 880 and
882 to an opposite side of the BGA substrate 834, A crossover trace 883 on an
opposite surface of the BGA substrate 834 connects the vias 880 and 882. The

crossover trace 883 may be created by adding a buildup layer on a bottom
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eliminates the need for the buildup layer or trace 883 in FIG. 14A. [0115]
In FIG. 15B, vias 960 provide a connection to a crossover jumper or trace
964 that is coplanar with but isolated from the power plane layer 938. The
trace 964 is isolated from the remaining portions of power plane layer
938. In FIG. 15C, the jumper or trace 964 is shown in the power plane

QGaubstrat ial or,ather insulating material may be used at
0707 41 U N RAIRE! O ada QB O e ol PeRe G ies may

degr%gbgscgﬁ@%qtégr;ﬁgdmg or %gcgn %%i 116] Any of the

. O .
embodiments shown above may be encased by a pro &ctive material as

shown ] | areBrTgsRaigckiihg.ast can awcaRPrediate from
0]

the foregoing description that the broad teachings e presenef w%?%ﬁ%wew

dastetinypliemBatadima sagetyiofiesms: H?@%ﬁ@@a@@‘%%&hé%iga‘f’r%%ég%cﬁvely

has been described in connection with particular examples there

tentieped Bt inveatidasavibratde seERESiSINGRAAL, traces 876 and
modifications will become apparent to the skilled practitioner upon a study

St'thécatieniivgly, itentipatificaton amtttheatfoiowingrinings4s CLOY])

WISE CLAIMS What is claimed is: 1. An integrated circuit package
comprifid 4an irftegeateg cirovit didt@mptBing E0irst pRpRisECeRtPactional
adjacent to said first pad, a third pad adjacent to said second pad, and a
fgéwhlllustratmg an alternate BGA substrate 930 is shown. Crossover traces
such as those shown in FIG. 14A are formed in an interconnect and trace plane
834. In FIG. 15A, the BGA substrate 930 includes 1&TP 934, a power plane 938
and a ground plane 942. A substrate core material 946 and/or other insulating
layers may be located between the I&TP 934, the power plane 938 and the
ground plane 942. In FIG. 15A, vias 950 provide a connection to a crossover
jumper or trace 954 that is coplanar with but isolated from the ground plane layer
942. The trace 954 is isolated from the remaining portions of ground plane layer
942. As can be appreciated, the structure shown and described in FIG. 15A

eliminates the need for the buildup layer or trace 883 in FIG. 14A.

[0115] In FIG. 15B, vias 960 provide a connection to a crossover

jumper or trace 964 that is coplanar with but isolated from the power plane layer
938. The trace 964 is isolated from the remaining portions of power plane layer
838. In FIG. 15C, the jumper or trace 964 is shown in the power plane 938.

Substrate core material or other insulating material may be used at 970 to
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pad adjacent to said third pad; a lead frame comprising a first lead, a
second lead adjacent to said first lead, a third lead adjacent to said
second lead, and a fourth lead adjacent to said third lead; and first,
second, third and fourth bondwires connecting said first, second, third
and fourth leads to said first, second, third and fourth pads, respectively,

' id fi d d said third and fourth lead
et e L RN A e 40 a2 8l e 960-

seconskdisianes jhhﬁabiérqm?rﬁ?c%t é@gn said first distance. 2. The integrated
circuit package of Claim 1 wherein said first lead carries a signal having a

first polaritys paid segdiirad GBHIES &-3100RLNAYI second polarity,

said third lead carries a signal having said ﬁrst%éﬁ?&gﬂ‘%&g%&%ﬁéed by a
|pemecdinie s tsig R EBaiRG AT SECONSHRORIitY BHLL in;zaid first and
second polarities are opposite polarities. 49 I.L YD \Nvgsngr%&@agqe ar% can now
iAfseaiats domitthadkaggotfddakarbudrerain wam%mgggoﬁﬂgsmsm

and said third and fourth leads of said lead frame carry high spee
differéinmalasignaie levrlegreriteduieney geertsr bRACPREAUATER AGIgaRiIe this
per second (Gb/s). 4. The integrated circuit package of Claim 1 wherein
<BYE1Ea8 hameeriiHeswirnprisemarfittideadithapistspancekaiiies thereof, the
istance from said fourth lead and wherein said third distance is different

theR §%?&%gﬁ%igé§5ﬂm,ﬂgé@t be so limited since other modifications will

become apparent to the skilled practitioner upon a study of the drawings, the

specification and the following claims.
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5. The integrated circuit package of Claim 4 further comprising a sixth

lead that is spaced a fourth distance from said fifth lead, wherein said LLOYD WISE
fourth distance is different than said first distance and wherein said fifth

and sixth leads carry control signals. 6. The integrated circuit package of

Claim 1 further comprising a seriallzefdidSerializer (SERDES) module

that c munlc tes with said first, second, third and fourth pads. 7. The

integr bivc ﬁ” é?ge of Claim 6 wherein said first and second pads

of said integrated circuit die are associated with differential transmit

signals of said SERDES madule and said third and fourth pads of said
integrated cirBURGR ARALEESHERAT YEIREPARRISNGeceive signals of

said SERDES module, 50 LLOOYO WISE 8. A network interface

comprising gl |r‘f?§%%?é%dcﬂ{‘ﬁ%aglég‘é°@?@!§iﬁgl ayfieseiRathicenagsikd pad

terface is Et(}i ernet compliant and operates at speeds greater than 1
?90961 e sak SHel 53¢ e ihtegrafch 2eiaGephiRagicoresand Paskiaed a fourth

rlsm a fifth d that is located between said second and third
p?e%a aﬁﬁ %ﬁ Eéﬁgrﬁi?ﬁéﬁgs with a reference potential but does not
communicate l\/lth a|d |nte rated cwcwi‘(5 ie. 10. The integrated circuit
package of G&fif fam?ef: BIRpREHE %‘&&R@téﬁ@%ﬂ%&%%@ 135Nt to said

fII‘ nt th| d a ourthl ds of said Iead frame, wherein said
fits rﬁ%a % lish 38 aeentd %‘%‘ |§3‘3{8§?éir 8R4 oAnd a fourth lead adjacent to

said third lead; and

first, second, third and fourth bondwires connecting said first,
second, third and fourth leads to said first, second, third and fourth pads,
respectively,

wherein said first and second leads and said third and fourth leads
are spaced at a first distance and said second and third leads are spaced at a

second distance that is different than said first distance.

2. The integrated circuit package of Claim 1 wherein said first lead
carries a signal having a first polarity, said second lead carries a signal having a
second polarity, said third lead carries a signal having said first polarity and said
fourth lead carries a signal having said second polarity and wherein said first and

second polarities are opposite polarities.
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insulating adhesive layer that contacts said first, second, third and fourth

leads. 11. The integrated circuit package of Claim 10 wherein said LLOYD WISE
conductive tape comprises a plurality of spaced perforations. 12. The

integrated circuit package of Claim 11 further comprising packaging

material that contacts said integrated circuit die, said conductive tape,

said ledd franfdanisajchbandiisess, d3ckayintegreiatheircYiHAEkad iy first and
comprising: 51 LLOYD WISE an integrated circuit die comprising N pads,

seiverONeis dmanté geidyteateattaloone: iddeacirame LRRRFSIAG Marry high speed
adjacent leads; N connections that individually connect said N Ieadsr%/o

déreranpatisigesibebivity antteficst oyatpdaksprpiisiog 8RUASURINGigabit per
layer and a conductive layer, wherein said insulating layer is adhesively
Fased=rissaid N leads of said lead frame. 14. The integrated circuit

package of Claim 13 wherein said N connections comprise N bondwires.

15. The integrated circuit package of Claim 13 wherein said first material
comprises a plurality of spaced perforations. 16. The integrated circuit

packade of Cleivd Tiefgrdied compitisingleageackagiagrmaigratdhatsaid lead frame
contacts said integrated circuit die, said first material, said lead frame and
fusibaN somaiiaes.a fifth lead that is spaced a third distance from said fourth lead

and wherein said third distance is different than said first and second distances.

5. The integrated circuit package of Claim 4 further comprising a sixth
lead that is spaced a fourth distance from said fifth lead, wherein said fourth

distance is different than said first distance and wherein said fifth and sixth leads

carry control signals.

6. The integrated circuit package of Claim 1 further comprising a
serializer/deserializer (SERDES) module that communicates with said first

second, third and fourth pads.

7. The integrated circuit package of Claim 6 wherein said first and
second pads of said integrated circuit die are associated with differential transmit
signals of said SERDES module and said third and fourth pads of said integrated
circuit die are associated with differential receive signals of said SERDES

module,
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17. The integrated circuit package of Claim 13 wherein said first material

comprises conductive tape, 52 LLOYD WISE

8. A network interface comprising the integrated circuit package of
Claim 1, wherein said network interface is Ethernet compliant and operates at

speeds greater than 1 Gigabit per second.

9. The integrated circuit package of Claim 1 further comprising a fifth
Ieéd that is located between said second and third leads and that communicates

with a reference potential but does not communicate with said integrated circuit

die.

10.  The integrated circuit package of Claim 1 further comprising
conductive tape attached to said first, second, third and fourth leads of said lead
frame, wherein said conductive tape comprises a conductive layer and an

insulating adhesive layer that contacts said first, second, third and fourth leads.

11, The integrated circuit package of Claim 10 wherein said conductive

tape comprises a plurality of spaced perforations.

12 The integrated circuit package of Claim 11 further comprising
packaging material that contacts said integrated circuit die, said conductive tape,

said lead frame and said bondwires.

13.  Anintegrated circuit package comprising:
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LLOYD WISE

an integrated circuit die comprising N pads, where N is an integer

greater than one;

a lead frame comprising N adjacent leads;

N connections that individually connect said N leads to said N pads,
respectively; and

a first material comprising an insulating layer and a conductive

layer, wherein said insulating layer is adhesively arranged on said N leads of said

lead frame.

14, The integrated circuit package of Claim 13 wherein said N

connections comprise N bondwires.

15. The integrated circuit package of Claim 13 wherein said first

material comprises a plurality of spaced perforations.

16.  The integrated circuit package of Claim 14 further comprising a
packaging material that contacts said integrated circuit die, said first material,

said lead frame and said N bondwires.

17. The integrated circuit package of Claim 13 wherein said first

material comprises conductive tape.
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