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AN | NTEGRATED CI RCU T PACKAGE BACKGROUND OF THE

| NVENTI ON WO 9B/10466 F| ELD OF THE | NVENTI ON TIRETIrSe B HB%0

I nvention relates to an integrated circuit package. 2. DESCRI PTI ON
OF RELATED ART Integrated circuits are typically enclosed by a
package that is nounted to a printed circuit board. The package has a
plurality of external contacts that are sol der to the printed circuit
board and dedicated to the various power, ground and signal pi ns of the

integrated circuit. The contacts nay be solder balls that are attached to
external conductive | ands of the package. Packages wi th external sol der
balls are typically referred to as ball grid array (BGA) packages.

The packages have internal routing |layers which couple the external |ands
to i nternal bond fingers #NAINBEGRATED GIRGUIT PACGKAGEUr f ace pads of the

i nt egrated circuit. The i nBAOKGROWUND OF THRINVENTION't ai ns separate

| ayers for a ground bus, a power bus and a plurality of signal |ines.
The various |ayers are coupled to the external lands by vias that extend
t hrough the subskrat &IELD OF THE INYENTIONesi rabl e to nount capacitors to an
integrated circuit package. The capacitors can either be nounted

internally within th ckage or.on e top surface . of the package.
Mount i ng the capaci tgl;hg%lmr? er“h"a"f‘ﬁ‘?‘%%@ﬁbﬁ”é@“k‘iﬁ? STEYIE Rt 385y space. | t
Is therefore desirable to attach the capacitors to the top surface of the

package. 2. MNDESCRIFFIONOFRELAVEBIARP thermal |y conductive heat
slug to facilitate the removal of heat generated by the integrated
circuit. The heat slugs are typically attached to the top surface of the

package and occupy spetegratet gircuisatedypieallyientlpsedbyfagackage thaeis caguated tor s .

Addi tional |y, thRintdRachit Béasd. AT pabkigE Bak 4 SluGRHGS ekremB] doRfiehs HMak hieSolder
to the printed circuit board and dedicated to the various power, ground and signal
pins of the integrated circuit. The contacts may be solder balls that are attached to
external conductive lands of the package. Packages with external solder balls are
typically referred to as ball grid array (BGA) packages.

The packages have internal routing layers which couple the external lands to
internal bond fingers that are wire bonded to the surface pads of the integrated
circuit. The internal routing typically contains separate layers for a ground bus, a
power bus and a plurality of signal lines. The various layers are coupled to the
external lands by vias that extend through the substrate.

It is desirable to mount capacitors to an integrated circuit package. The
capacitors can either be mounted internally within the package or on the top surface
of the package. Mounting the capacitors internally occupies valuable routing space.
It is therefore desirable to attach the capacitors to the top surface of the package.

Many packages incorporate a thermally conductive heat slug to facilitate the
removal of heat generated by the integrated circuit. The heat slugs are typically
attached to the top surface of the package and occupy space that could be utilized for
the capacitors. Additionally, the capacitors are mounted to conductive land strips
which must be flat to insure a rugged solder joint between the strips and the
capacitors. To insure flatness, it is desirable to form the lands in an area that does
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not have vias. Packages of the prior art require a via for each external

| and. Renmoving a via will therefore elimnate a | and and nay reduce the
functionality of t he package. The utilization of a heat slug and vias
thus limt the space avail able for the capacitors. It would be
desirable to provide an integrated circuht package that contains an
opti mum nunber of capacitors w thout degrading the thernal per f or mance

and nunber of . . SUMVARY OF
THE | NVENTI 0\|'l°?m Vi, &m‘?%%ﬁ}%?’"ﬁf”fﬁ & Y freachexterpal 9% g circuit

package whi ch Resiavingrsvigill thereforg elipinate li‘ﬂdraé‘ﬁ may redyse the funchenalintafegr at ed
circuit is couhd pkige. The atilivation efwlscat hopiridvias thusdimittheispatt aedilable ferur f ace

of the paCkag?ﬁpé/ainmBL‘su rxm,&msur?swaa% 10 JJasmx h@ﬁn&?&@d‘ rchn L that L h€

package from F¥surf ace.
The pack aFeniRg ap OpHmwR Mpmber of ca@vﬁt%sv"é% H°ﬁ§d18&ﬁ’§é'iqu@?ls that are
mount ed to t heesfermande and numbeeof landsiondie patikage. of the vias are connected to
a whol e group of external Iamﬁw& to a single via
reduces the nunber of vias o of the package. The
reduction in vias allows additional capacitors to be nounted to t he
second surface of (hepfasaitiyention is an integrated circuit packagdiﬂhﬁchhﬁ‘ﬁ@RhPTl ON OF

THE DRAW NGS ated circuit, FHe 1&%%&&@% AE%AR tc@tﬁ:ﬁéi[ t%fcxltenﬁl @ﬁ&ﬁ

i nvention w | Ilmggfg rea appar ent € ordinar y skilled
in the art af 92 F’é‘\ﬂ“&ﬁﬂ’fgacf’ ﬁgthFé‘P‘F‘@g\ﬁ Pl“mhéi'e‘lfa'llﬂsea‘hﬁlé@éﬂfﬁldltb‘i"?“é!hd
acconpanyi ng dhepdckape, fronthe €irg outer surface to an opp@hite 8ecdnd Sutér suffaces -Thect i onal

view of an intagral gl agﬂlﬁﬁﬂvtof B@ﬁ@gﬁclﬁs{; cﬁéh%xt%rs thaP b el 0y S8 [ts_éc%’d

Figure 2 is a top per specti ure 3is a
bott om sect i orffer W@\%&%@f the ¥ieg e connected toa w olr:ggwp ef emrgaldamp
cr oss- sect i ondBroupirgithe konds togp singlavia rafucesahenumben oL eiaoon thé econd supfacdk age;

Figure 5 is a R0k Phe/lelidR iRl Rw? WaRREnaP EapaBdrY Bbe thdullted & e

ackage.
P g the second surface of the package.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the present invention will become more
readily apparent to those ordinarily skilled in the art after reviewing the following
detailed description and accompanying drawings, wherein:

Figure 1 is a cross-sectional view of an integrated circuit package of the
present invention; |

Figure 2 is a top perspective view of the package;

Figure 3 is a bottom sectional view of the package;

Figure 4 is a top cross-sectional view showing a pair of power planes of the
package;

Figure 5 is a perspective view showing a number of shelves within the
package.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to the

drawi ngs nor eWSEM10486] ar |y by reference nunbers, Figures 1- PCTUSSTHBR®Y an
integrated circuit package 10 of the present invention. The package 10

I ncl udes a substrate 12 that has a first surface 14 and an opposite second
surface 16. The substrate 14 is typically constructed as a
multi-layered printed circuit board, although it is to be understood
that the substrate can be constructed w thsceramc co- fired processes.
The package 10 includes an integrated circuit 18 located within a die
cavity 20 of the substrate 14. The integrated circuit 18 may be a

m cr eprocessor or any ' L GE Lptegrated circuit
18 is preferably nounted Phak YENEIE N ed to the
second surface 16 of the substrate 12. The heat slug 22 is typically

attached to the SUbStKé‘érﬁn&%tﬂé&ﬁwﬁgkﬁ%ﬁpﬂcu@ﬂggﬁ!rgﬁmg&rﬁﬁﬁe@é’%&n{g&?h ot ed

sol der fillet .26. . .. .Thé he | u .S typl y
from a nickel pl %%*&’av AdpisemRte Sras %Fkage%pﬁgxp%mtgv,cgg mlpﬁ"'\‘?ﬁﬁh
coefficient of tincludesia subswatectithatihys a fitstsunface 14sdnd@n 2Pposite squond sifase 6.

th | th of ' ' : ¢ L ' L th
anbi ent of ¢ he p%wﬁgb??élj'ﬁlglﬁlg%{l el dsdofilh Ayeta bl chrofp il |1
reduces the ‘}ﬁ‘ﬂ bh e ?E%ﬁéh%fhets@mﬁfe@m%&"&%w CergniCfPe heat

slug 22 may be fired ptogesses.cal |y connected to the integrated circuit 18 to
provide a ground pl arepRékabd ) includddda iRk cirdhit 1BAARd3wilERE af! 21is
shown and descrie%)e%, itfpies ,31 e Snders gf%gl. lm ttLat t he ilnt ea?i%tcl"e‘ ty(Z:i rcuit
18 may be nount ityces&xpfvtc[. - 118 IiEgTRted Gipquit§ may be a micropr TR slug 22
preferably has amtheselesgisalalevichalie inlegnate gircwjhkhis prefatably moontee tsa heBhsug
chanf gr ed fcor ner:séz thitG$ ARcked1b ﬂw?@&bﬁﬂ%ur@ice 4§ BHh.S sxﬂidﬁ‘ét?‘i@. ?ﬁ@ﬁea?ﬂu% beis 08
second surface .. The o may ,hav u | apacitor

nount ed to I;l céﬁ[}rqttg‘glegggﬁ%@ggﬁg&ﬂ wf‘ﬁé%ﬁﬁh%%éc?éaf ogter §
substrate 12. Alfilled2h capacitors are shown and described, it is to be

understood that any pmeheatSug22&alpi¥fly condRikled SrofPnib&] BB&B%%P?&%IJ?@
second surface t

32 that extend ?‘rﬁzg rlﬁ ?\reela%igﬁlg ﬁiﬁxm&@gﬂ%lﬁg‘%gh%’gal?%%%ggﬁ' ?g{él htel%l‘?sll‘é&%z 24 \c/):‘ atS he
substrate 12. TH&ovifesq thermabpath ef lewémpedance between the integrated circuit 18 and the

ambient of the package. The low thermal impedance of the heat slug 22 reduces the

Junction iemperature of the integrated circuit 18. The heat slug 22 may be

electrically connected to the integrated circuit 18 to provide a ground plane for the

package 10. Although a heat slug 22 is shown and described, it is to be understood

that the integrated circuit 18 may be mounted directly to the substrate 12.

The heat slug 22 preferably has an octagonal shape that has chamfered
corners. The chamfered corners increase the amount of usable surface area on the
second surface 16. The package 10 may have a plurality of capacitors 28 mounted
to land strips 30 located on the second surface 16 of the substrate 12. Although
capacitors are shown and described, it is to be understood that any passive or active
device can be mounted to the second surface 16.

The package 10 also has a plurality of vias 32 that extend from the second
surface 16 to the first surface 14 of the substrate 12. The vias 32 couple the
integrated circuit 18 and capacitors 28 to a plurality of lands 34 located on the first




integrated circuit 18 and capacitors 28 to a plurality of |lands 34 |ocated
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surface 14 skovendsss Fig. 3. The lands 34 are typically conpegiSshnigoan

ext er nal printed circuit board (not shown) by a plurality of sol der
balls 36. The solder balls 36 are initially attached to the lands 34 to
provide a ball grid array (BGA) package. Al t hough a BGA package is
shown and described, it is to be understood that the package may have
ot her external contacts such as pins or sglder col ums. To
provi de a rugged solder jOInt it is desirable to construct flat |land strips

30 for the ¢ efore, in the preferr enbodi nt t here
are no vias 32 surfhce ce| 3@ *G+$§[H=H@’d§9?$§¥%“9ﬁ§“@ﬁﬁaﬁw 3 nost
of the | ands 34riated cu'cmpbqacﬂ (not shownhby o plusdinoofcolder bidls B&-a'l‘@lsoldeabaﬂl% To
elimnate vias %%:ﬂf:ﬁﬂygﬁacﬁéﬁjiotth&ﬁﬂés FNBHRVRLE 2 ball ghbanﬁyea;w :,ﬁuia‘gece 16,

one or nore Vi SO t hat

each land 34 d §’°H5ﬂrmﬁg'§ﬁ gaggeé &Pa’*{‘%aﬁga%a’&&d%’?a@éﬂ erferes

with the | and packagsm@§ hafe dther exepabédntact sBéh asins dr soldersbhunms. 30 of the
second surface %G pAévidd P %mpmamdesﬁmt@&nmm;nm;ddrsﬁs s39" f ace
14 that are co ted to t;g Ba g}d ‘X F&w{ﬂrou ands 34g
are typically %iﬁpéﬁf“i’% W?moﬂ" FrE% Fbgstizens ) &9%1 . The
present invent ilmtqdmmxméssmﬁﬂlénahovepam 3omostofthmim1d5341g'ecamwtbors 28
wi t hout reduci 'lg:ol'r@sgxoﬂ&i Sédl&fted| Vidgs '%elﬂﬂnﬁt@%xa@ﬁﬁd(ﬁgeidé%dmonal sfpacc on

shown in Figs. a acka uralit I.ngers 40
ocated on bondieiEp 16 Bt doors vies 7ty B e o R39S T e hond
fingers 40 34gso draugicbwhnﬂ(%doesrm pEntie aepattd dedizapd din 328hay interfepes

integrated ci r%iﬂthé&n@ﬁm‘ﬁ@ﬂﬁ'of the cé{tiaEﬁ?rs@@ Tﬂl&ﬁﬂ%ﬂﬁﬁk ’J@Qﬂ%c%écﬁ:% sifacal €
shown and descr,i e int e(g ed circuit

T8 my be couptdt ertbatut el ot B U6y swfare 14 HauH comBeEEAIES ¢ ape
aut omat ed bondiseme §ingiB)via 32 dhe group of lands 34gTire typisaHy connectadtolzpower¢rl ural ity
of internal roddig bh%ﬂh& prﬁﬂcagéélrhe%seﬁsnvcﬁﬁon pmv;d@s&damanmpécm are

P ngers 40 vo. (neanRPsabfeiror 2 bah; Rebutsf Blecr of s SREPIUE sblles 10, 0O
sone of the bond fi Agshewnin Figs,d and jcthe P%asmhaéﬁpbwd"! @fhonéﬁvseasﬂr@z or an
i nternal C Qi¢atedion\bondd bifelvek 42,/v21 dnd Ak @thed HPMHE selstritB @2 DTRCbdnd T@gers 40 are

connect ed 0 .1 s coup RS Bl SPGB REUSHL R Rl 50T g 20

around t he edges reduce
t he number of |~Wér59 aigonghchond ddsgs pQ areishown andudssaribed,dt is tnke tpvaerﬁ@g@ 10.
Addi tional ly, tihe thiaRgartedtirduis 18 mag béEoupRAué thelbbad fingers 40 by other means

such as tape automated bonding (TAB) tape.

The substrate 12 has a plurality of internal routing layers 52, 54, 56, 58, 60,
62 and 64 that are connected to the vias 32. The routing layers and vias couple the
bond fingers 40 to the external lands 34 of the package 10. As shown in Fig. 5,
some of the bond fingers 40 have traces 66 that extend to the vias 32 or an internal
conductive bus of the package. Some of the bond fingers 40 are connected 1o the
conductive busses by conductive strips 68 that wrap around the edges 70 of the
shelves. The wrap around strips 68 reduce the number of layers and vias required to
construct the package 10. Additionally, the wrap around strips 68 reduce the
inductive path to the conductive busses and the overall impedance of the package.
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Fig. 4 shows awoee4660f t he substrate 12 which has a pair ofPCIAVSYULISIO e
busses 72 and 74. The conductive busses 72 and 74 are separated by a
dielectric space 76 to electrically isolate the busses. The busses 72
and 74 are typically dedicated to two different voltage potentials.
Sone of the vias 32 are connected to the conductive busses 72 and 74 to
route the busses to the external |ands 34. _sThe remaining vias 32 are
dedicated to other signals, power and ground busses within the package

10. The remmi ning vi ag 32511'36,\431@)&&&11 éu'%géatJ?zQ xcghé‘éaeﬂaﬂxfdfesecomg\glséeQ

i sol ate the vias from con us 74

tive
has a conduc?? 4 % rIhg capductive b W@iﬂﬁ%%ﬁ?ﬁf% bé(rﬁq“?lg’%ﬁ@aﬁp@m ng 20
so that the bus twklectricallpisolae thobusssst THe byssow72mnd 74 aredypitallypiedicateditoy

| ocat-ion on the V\ﬁb <L nt voltaéc potcnnals ngmé wtﬁgciﬁg 98lare bifiidbiea knbmY be a

m croprocessor require B} ocessor core and a
separate power b’E@‘dP‘ES‘r"cth§°’f ?ﬁ)ﬂ’ﬁ’ﬂdd‘? Eﬂ&'fe the P‘@fesdP ea&ilaee% 4. Thepef erri ng
to Fig. 1, in thenoaimdgviaell sebaticanednd othetsigrials; pdwdr apdgrobitd lmsm‘smaxh-l ttehas a

first conducti Veﬂ:ﬁﬂ%ggd@d 'ﬁemﬂmﬁle%bé%dpiav%wﬂyﬁ% afaec @us s

coupled to ers exter F V|as 32.
The second | ayer!sglitet °V‘B?€‘?'Bt"§xﬂ° ‘EBH‘EBHSF@é °c5§7° X’%‘Fgﬁa #59 i nes

t hat are coupl edcdncluzitive stripr8® thategtends addlind the dn;trctdneopenmgé.ﬁ s6 thanthd buo74 he
external lands 3 clﬂuﬂl!ﬁteﬁ%r w]:ﬂf’ar&mgrsqﬁ]%ygﬁ 18&tion on Bfe%ﬁa{/@sgl y includes

the split bus pa tern sses are coupl t he

e
VSS and VOC busses. of THeHRICaaSH circily 1§ ase azpierapcessor EBHBF@H"?%P%EP’
fingers 40 on t htheptocessosdord dndXeparatespayerchus forchesinputfostpdB8(l/O) of the device. The

1; 8?‘,22 Qt 'egyteg fﬁeﬂ %f| Ji: h%m@ prlfetréd dribbditent i ¥kt 1h¢eP 83 p {:Z@&hbé ﬁfsands a4
AR AR lcetsxﬁr&?épimg O The RS b Pounreo o o

in Fig. 4. The blhsbamlfmger%ndexﬂptmﬂlands by thiGAassdi NiESedond tayer B t he
device 170 The Ma@ s cdnﬁu&%%rﬁﬂy of SIgﬁé? lﬁ\éﬁhﬂ%&bl@@ﬁfrﬁe g&dq{n%‘lgqosecond
shel f 44 by wap, a ound IH% F . %%b ,‘Iay E gagecﬁ%r

contains a condu®t} Gga‘l':ﬁﬁ ot %C’E‘Em& ‘H’&s bR ﬁlfe‘ i t he
third shel f 46. firhferabbynidcloddsitie $plisbispatierdishewneid Rig 4t The YaEetnre caipledite

devi ce core. thI'WS%HW@bJs@éé%‘fﬂﬁ‘hcﬂf;@f/@r ght Y OtBsus 3s coRpleded bong bus t hat
I's dedicated to

to bond fingers B Bsn4qcf?e§? ﬂfsflg’cﬁ"ztbhe dev&énwé lgear oﬁngu:t Ir ;spcggpl 'el'ﬂe

second surface 16 of Thedourthilayer 48 prefarabiphas a plutalityeof mignalllinesthatasn t o

el ectrically cougisfedidifioifdond kiBerd 40 bPtrates b0 aiito Meexfinal ids 34 by vias
32. The fifth layer 60 preferably includes the split bus shown in Fig. 4. The busses
are coupled to the VCC and VSS busses of the device I/0. The VSS bus is coupled
to the bond fingers 40 of the second shelf 44 by wrap around strips 68. The sixth
layer 62 preferably contains a conductive bus that is coupled to bond fingers 66 on
the third shelf 46. The conductive bus is dedicated to the VCC bus of the device
core. The seventh layer 64 preferably has a conductive bus that is dedicated to the
VYSS bus of the device core. The VSS bus is coupled to bond fingers 66 on the third
shelf 46 by a wrap around strip 68. The second surface 16 of the substrate 12 may
have metallization to electrically couple the heat slug 22 to a ground bus of the
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package. The die cavity 20 is typically filled with a plastic encapsul ant
82 to eRgd swwadshe i ntegrated circuit 18. Tierrpsyoknmge 10 can
be assenbled by initially fabricating the substrate 12. The substrate

12 is assenbl ed by etching the bus and signal |ayers on individual
si ngl e-si ded or doubl e-sided substrates. The conductive strips 68 are then

pl at ed onto the edges of the shelves. The strips 68 are typically
plated in electrolytic and el ectrol ysi s bathes. The individual etched
boards are then bonded together to form the substrate 12. The bond

fingers 40 are_then ated wit | d.. . 0 of the
present al | ows PkaES: nthe fig Gaxtfy Q%ggé%‘éﬁué{tﬁge%lwg ARgs %&“’Qﬁ%ﬁﬁg&d}’i lizing the
vias 32 and a kucjese thefintegratedicirguit 1%n | ocated on the second surface 16.

The metal lization | fy@packapei10@hh e s556ambled byinitallp fabdicatinl thdwbsrlesiz ate 12, A

vol t age soyrce . (not .shown be.connected.t. h Q .d.ngers 40 and
ot ol s zat i on (g gioate 17 by R RIRE Gl ahg ban e RN 080 0 47 00!
i s then et ched single-sided ohdonbisesided substratesr Thecondecting stips 6hare phestplavdt pr ocess.
El Ibmt na’; i n%zt h%mB![ﬂ?et ddgs &gﬂe §lﬁ%§’ieﬂhets'&ﬂas 68 aref t??%i!@%lété&"in%l&&&yﬁ% aﬂd"et ]
substrate an e .l medapce. af . acka e
substrate 12 i §f‘j’f"o’i‘g¥§‘%§£’é‘=& qﬁﬁﬁ'&?’é‘ﬁ?&‘% %3%8? e then rtu’?réd(fdtt%gep}%és%%%nd
surface 16. Thehecupsmate 1r Thedondfingers4) asether plated adthigold he | and strips 30.
The i nt egr at edThé paeuide 1% tife prEsditafiows Platifpcwitivat a sdpagate’pathigbani r e

bonded to the bond.. . fingers,40. T ' | ' | wth
t he encapsul an?yggh’f’ﬂg e F‘Sgg aflq]%Paycr °r}%'|‘°g4uzz§§§¥igéﬁgf&c{|}?tq éc?@&"{fﬁgé g@l der
bal I's 36 can t fbnnetalligationlaper typicalbyshorssthiesviay32 of the substrate 12. iy voltageer t ai n
exenpl ary enmbodhiBsiinot SHdWA) &Mk cofifceict Betle BOKE fidgem0iand idllization layer

sccommanyin9, el ke 1A riSyaiEoh 6 Ak SN PORRELRRL S e
that this inversutfass 1§after the plageg progass. celimigatingdhespjatingrhag redugrsiheyct i ons and
arrangement s slfsmMeasidickiée SF thelatshirargiln@nd the impadanide@tl theqplableage 10di f i cat i ons
may occur to those %rfgl‘ &@%ﬁs&a@ﬁlﬁld ﬁgrxéa&dt Jﬂ@ hékt Elug 22 is mounted to the second

surface 16. The capacitors 28 may also be soldered to the land strips 30. The

integrated circuit 18 is mounted to the heat slug 22 and wire bonded to the bond

fingers 40. The die cavity 20 is then filled with the encapsulant 82 to enclose the

integrated circuit 18. The solder balls 36 can then be attached to the lands 34.

While certain exemplary embodiments have been described and shown in the
accompanying drawings, it is to be understood that such embodiments are merely
illustrative of and not restrictive on the broad invention, and that this invention not
be limited to the specific constructions and arrangements shown and described, since
various other modifications may occur to those ordinarily skilled in the art.
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What is clainmed is: 1. An integrated circuit package,
conprising: WO98/10466 a substrate that has a first surface RIRAUSENIBMpOSIt e
second surface, said substrate having a plurality of external contacts
that are located on said first surface and connected to a via that
extends through said substrate, said substrate further having a | and

strip that is |ocated on said second surface and connected to said via.
2. The package as recited in claim1, furthkher conprising an eI ectrical
devi ce that is nounted to said Iand strip The ackag

as recited in cl@nmilahhaniein said substrate has a b m ﬂu Bl at ed
on a.bond shel f that ﬁas an edge, a first conductive ,"c, ' lmc
u

conductive bus that is |ocated on a commn pl ane wi thin sai d substTat'e as

said first conduqtlxtglnpe%&ms%kg{ﬁg&g s w# t| ve bus being connected

to said bond finger bya wraps around sai d edge
of sai d bond shel f. asubstrate that has afirsysufapeandagopaesite seqond surfage.spidi m 3,

wherein said subgibsitchdvrg aplatakty @REtiéial con@Od tfabid 16:aRABH s4i0 figkd Cirface bus
extends around Sﬁd%gﬁe%}eﬁ?él 4 ;n% t}|1at axtends thro%gh sa% suiml%teo ?ﬁ%@ﬂ%ﬁrﬁg fd’r&g} ted in

claim4, wherein sal 6.
The package as rhavingadandsiip @FH\SB’WFQJP'PMS%W@Fde’OWﬂWWHat i's
mounted to said second surface of said substrate. 7. The
package as recited in claiml, wherein said substrate has three bond
shel ves that each haw Thepackage astrpcitefl ilclnidh §.ifgher somprising an electrical device

that is mounted to said land strip.

3. The package as recited in claim 1, wherein said substrate has a bond
finger located on a bond shelf that has an edge, a first conductive bus, and a second
conductive bus that is located on a common plane within said substrate as said first
conductive bus, said second conductive bus being connected to said bond finger by a
conductive strip that wraps around said edge of said bond shelf.

4. The package as recited in claim 3, wherein said substrate has a die cavity
and said second conductive bus extends around said die cavity.

5. The package as recited in claim 4, wherein said electrical device is a
capacitor.

6. The package as recited in claim 5, further comprising a heat slug that is
mounted to said second surface of said substrate.

7. The package as recited in claim 1, wherein said substrate has three bond
shelves that each have a plurality of bond fingers.
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8. The package as recited in claim xt ernal contacts each
i ncl ude a sWQRB10466| | t hat |s attacﬁ“‘"ﬂm’lﬁmlelﬂﬂ ”TII PCT/US9'B118%N
integrated circuit package, substrate that has a
first surface and an opposite second surface sai d substrate having a

plurality of external contacts that are |ocated on said first surface

and are connected to a via that extends through said substrate, said
substrate further having a land stripgthat is |ocated on said second
surface and connected to said via; and, an integrated circuit

that is attached tg Sgje @‘% ﬁﬁsrl@&?ed%glaﬁﬁwmﬁegmﬁ ga-ééitg.r.axcoﬁgégfm'

cont acts. a s'recited In ¢ urt her
conpri sing an 19Flude 7 $Qldgr ball ¢ b‘w?g hP‘ﬂEﬁ’ta - ppunted to said | and strips.

11. The package as recited in claim 10, wherein said substrate which has a
bond finger |located on a bond shelf that has an edge, a first conductive
bus, and a secorfd Amintegratedsirepiy packages comprisingat ed on a conmon pl ane

wi thin said substr aisabafate thaihas alfifst sirface aincippysite Betond Stfade, sar@0Nd

conduct i Ve buse el i Sy ﬁaﬁgyt&e@m‘%ﬁ% thar L 55leald¥ sRa GO JuELE Ve StTi P

that wraps aroun sal
package as reciNdSEe sanneqted taa via thagexicadstheoyplysaid substrase, ssléusebsgms@me has

a die cavity amingailandstapihe i (0taked bh vad bietndsdrRbdmdaomirid satal dhe cavity.
13. The packagﬁdas recited in claim12, wherein said electrical device is a

capaci tor. 14. The package as recited in claim 13, further
conprising a heat $Pigfcgrplgd cirapit atr*fb’ﬁﬁ?‘%?d te said subgtraje ardeoupled tassid of sai d

substrate. external contacts.

10. The package as recited in claim 9, further comprising an electrical
device that is mounted to said land strips.

11. The package as recited in claim 10, wherein said substrate which has a
bond finger located on a bond shelf that has an edge, a first conductive bus, and a
second conductive bus that is located on a common plane within said substrate as
said first conductive bus, said second conductive bus being connected to said bond
finger by a conductive strip that wraps around said edge of said bond shelf.

12. The package as recited in claim 11, wherein said plane of said substrate
has a die cavity and said second conductive bus extends around said die cavity.

13. The package as recited in claim 12, wherein said electrical device is a
capacitor.

14. The package as recited in claim 13, further comprising a heat slug that is
mounted to said second surface of said substrate.
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15. The package as recited in claim14, wherein said integrated circuit is
a m Ccr opr WORSH 466 16. The package as reci theavissr/ug®mi m 15,

foaland,  Coernal comena x&@gﬂl\ﬂ\ﬂl}!ﬂgﬂﬂ}ﬁﬂlﬁsfaﬁﬂ ntegrated aireuit
- C

package, conprising the st eps : a) provi ding a
substrate that has a first surface and an opposite second surface, said
substrate having a plurality of external cgntacts that are |ocated on said
first surface and connected to a via that extends through said substrate,

sai d substrate fysst hge pm%(%m r@ciké‘ﬂﬁclﬁHi@“&\%@ﬁ shidl iht@Exﬁ&&girﬁgi‘t isgi d

second surface and connect ed said via; and,

nmounting an el ed™MCFPRHi ce to said land strip. 18. The
nmethod as recited in claim17, further conprising the steps of

attaeching an integrated circuit to said substrate and coupling said
integrated circuit td6 Thegackagepsaecitgdin claipy 15, wherginseid exismabcanasisieadt sai d
substrate and cdiipe &6older bakticht Rxttachedto a land.cont act s. 19. The
nmethod as recited in claim 18, further conprising the step of attachi ng
a plurality of solder balls to a plurality of |ands.

17. A method for assembling an integrated circuit package, comprising the
steps of:

a) providing a substrate that has a first surface and an opposite second
surface, said substrate having a plurality of external contacts that are located on said
first surface and connected to a via that extends through said substrate, said substrate
further having a land strip that is located on said second surface and connected to
said via; and,

b) mounting an electrical device to said land strip.

18. The method as recited in claim 17, further comprising the steps of
attaching an integrated circuit to said substrate and coupling said integrated circuit to
a bond finger that is located on a shelf of said substrate and coupled to said external
contacts.

19. The method as recited in claim 18, further comprising the step of
attaching a plurality of solder balls to a plurality of lands.



