SEM CONDUCTOR COVPONENT AND METHOD OF MANUFACTURE BACKGROUND

[ 0001] The present invention relates, in general, to electronics and,
nore particularly, to sem conductor die packages and nethods for
packagi ng sem conductor die. [0002]In the past, the sem conductor

i ndustry used a variety of package configurations to increase the
packi ng densi3IEMEIONBRCIORICOMAONIENT AN MBI @PNOFIHANURAGESRA
demand for electronic devices increased the demand for smaller,

| ighter, and yet nore functional sem conductor devices and resulted
in a demand for sem conductor paBha@dEsROURD had i ncreased

sem conduc[ qu ?acka ing densities with smaller outlines and nounting
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One example of such a package configuration is disclosed in U.S. Pat. No. 6,650,019

issued to Thomas B. Glenn et al. on November 18, 2003. Another example of an
electronic assembly with stacked integrated circuit die is disclosed in U.S. Pat. No.
7,030,317, issued to Todd P. Oman on April 18, 2006.

[0003] Accordingly, it would be advantageous to have a semiconductor
component and method of stacking semiconductor die to manufacture the
semiconductor component without increasing the footprint of the semiconductor
component. It would be of further advantage for the semiconductor component and

method to be cost and time efficient to implement,
BRIEF DESCRIPTION OF THE DRAWINGS
[0004] The present invention will be better understood from a reading of the

following detailed description, taken in conjunction with the accompanying drawing

figures, in which like reference characters designate like elements and in which:



[O005]FIG 1 is a plan view of a portion of a sem conductor conponent
I n accordance with enbodi nents of the present invention; [0006]FIG 2
is an isonmetric view of a portion of a sem conductor conponent in

accordance with errbodi ments of the present invention; [0007]FIG 3 is

a Cross-se V|e f t he sem conductor component of FIG 2 taken
al ong sect I@poq[il ne 3F [1%6818]‘ mie i poctiopfias pqyctayiceRPeRent He

seni conductgy, @aﬂ@@@ﬁﬁ&hb&ﬂm’éﬁt@@fm@ pARehi3nahtich; | at er stage of
manuf act ur e; &OOO is a cross-sectional view of the

sem conduc{@® ﬁlorrponEIﬁi 2@5 arFp@petyic vigest agioging of @semisanducks cgmponent

in accordance with embodiments of the present invention;

[0007] FIG. 3 is a cross-sectional view of the semiconductor component of
FIG. 2 taken along section line 3-3;

[0008] FIG. 4 is an isometric view of the semiconductor coraponent of FIGS.

2 and 3 at a later stage of manufacture;

[0009] FIG. 5 is a cross-sectional view of the semiconductor component of
FIG. 4 taken along section line 5-5;
[00010] FIG. 6 is a cross-sectional view of the semiconductor component of

FIG. 4 taken along section line 6-6;

[00011] FIG. 7 is an isometric view of the semiconductor component of FIGS.
4-6 at a later stage of manufacture;

[00012] FIG. 8 is a plan view of a portion of a semiconductor component in
accordance with embodiments of the present invention;

[00013] FIG. 9 is an isometric view of the semiconductor component of FIG. 8
at a later stage of manufacture;

[00014] FIG. 10 is an isometric view of the semiconductor component of FIG.
9 at a later stage of manufacture;

[00015] FIG. 11 is an isometric view of the semiconductor component of FIG.
10 at a later stage of manufacture;

[00016] FIG. 12 is an isometric view of the semiconductor component of FIG.
11 at a later stage of manufacture;

[00017] FIG. 13 is an isometric view of the semiconductor component of FIG,
12 at a later stage of manufacture;

[00018] FIG. 14 is an isometric view of the semiconductor component of FIG.
13 at a later stage of manufacture;

[00019] FIG. 15 is an isometric view of the semiconductor component of FIG.
14 at a later stage of manufacture;

[00020] FIG. 16 is an isometric view of a semiconductor component in

accordance with embodiments of the present invention; and



[00010]FIG 6 is a cross-sectional view of the sem conduct or
component of FIG 4 taken along section line 6-6; [00011]FIG 7 is an
I sonetric view of the sem conductor conponent of FIGS. 4-6 at a |ater
stage of manufacture; [00014FIG 8 is a plan view of a portion of a
sem conduct or conponent in accordance with enbodi ments of the present
i nvent i on; [Q02d1 3] FIEIG. 97 issndseniatiereewiof 2 s¢nigomfuctoheommmentonduct or
conponent E 8. .at .at er age of . manuf acture; [00014]FI G 10
isngn isong%cro fd(?l%ﬁ \51\;\1/1 %‘f‘g(féﬁ]gengse%sﬁ(}% i omrvelr&}bor‘?bonent of FIG 9 at a

| at er stage of manufacture; [O00015]FIG 11 is an isonetric view of

t he sem conduct or conponent ?)]CE’IFAI%EDDESCRIPTION

[00022] Generally, the present invention provides a semiconductor component
and a method for manufacturing the semiconductor component. In accordance with
embodiments of the present invention, a semiconductor component comprises a
substrate having a component receiving area and a plurality of bond pads. A
semiconductor chip 48 is attached to the component receiving area 18. An electrical
connector 62 having ends or contact regions 64 and 68 is coupled to semiconductor
chip 48 and substrate 12. A semiconductor chip 78 is mtﬁirﬁéd or ;ﬂtached to end 64
of electrical connector 62 such that end 64 is positioned between semiconductor chips
48 and 78. An electrical connector 92 having ends or contact regions 94 and 98 is
coupled to semiconductor chip 78 and substrate 12, A semiconductor chip 118 is
mounted over or attached to end 94 such that end 94 is between semiconductor chips
78 and 118.

[00023] FIG. 1 is a top view of a portion of a semiconductor component 10 at
an early stage of manufacture in accordance with embodiments of the present
invention. What is shown in FIG. 1 is a support structure 12 such as, for example, a
printed cireuit board having a surface 14, a component receiving area 18, a
component contact structure 19 formed in a portion of component receiving area 18,
sets of bond pads 20, 22, 24, and 26, sets of bond pads 28, 30, 32, and 34, and bond
pads 36, 38, 40, and 42. Bond pad set 20 comprises bond pad 20g and bond pads 20s;
bond pad set 22 comprises bond pad 22 and bond pads 22g; bond pad set 24
comprises bond pad 244 and bond pads 24s; and bond pad set 26 comprises bond pad
26¢ and bond pads 265. Similarly, bond pad set 28 comprises bond pad 28g and bond
pads 28s; bond pad set 30 comprises bond pad 305 and bond pads 30s; bond pad set
32 comprises bond pad 32¢ and bond pads 32s; and bond pad set 34 comprises bond
pad 34 and bond pads 34s. In addition, bond pad 36 is formed between bond pad
sets 20 and 28, bond pad 38 is formed between bond pad sets 22 and 30, bond pad 40
is formed between bond pad sets 24 and 32, and bond pad 42 is formed between bond
pad sets 26 and 34. By way of example, bond pads 20g, 22, 24, 266, 28, 30g, 32¢,

and 34g serve as bond pads for gate electrodes and may be referred to as gate bond



10 at a later stage of manufacture; [00016]FIG 12 is an isonetric
view of the sem conductor conponent of FIG 11 at a | ater stage of
manuf acture; [00017]FIG 13 is an isonetric view of the sem conductor
conponent of FIG 12 at a later stage of manufacture; [00018]FI G 14
is an isonetric view of the sem conductor_ conponent of FIG 13 t a

later st agéadc‘-ipr aeinDadsc bandpads Yboddsy Fs0s12Psi Psaitsi Wdmds FITEe 3
the semc 0 ?&%ux%f PRORRRL aftf mEY 6o refdtredlio & okt 'boﬁ P8 oPfource ads

manuf actur 00020[FI'G. 16 is an isometric view of a sem conductor
conponent ami taond prdicitc 88,0t indeRisotvierse horgl pafls fondrapr deeirades andanay bm;

and referred to as drain bond pads or drain pads. It should be noted that substrate 12 has

opposing major surfaces 14 and 16, where surface 16 is shown in FIG. 3.

[00024] Component contact structure 19, bond pad sets 20, 22, 24, 26, 28, 30,
32, and 34, and bond pads 36, 38, 40, and 42 may be comprised of metallization
systems that include one or more layers of an electrically conductive material.
Suitable metals for the metallization systems of component contact structure 19, bond
pad sets 20-34, and bond pads 36-42 include copper, aluminum, alloys of aluminum,
combinations thereof, or the like. Alternatively, support structure 12 can be a
leadframe, a ceramic substrate, a structure comprising a resin, such as epoxy,
polyimide, triazine, or a phenolic resin, an epoxy-glass composite, or the like. The
layout or positioning of bond pads on support substrate 12 is not a limitation of
embodiments of the present invention.

[00025] A component such as, for example, a semiconductor chip 48 having
opposing surfaces 49 and 51 (shown in FIG. 3) is mounted to component contact
structure 19 in component receiving area 18. Semiconductor chip 48 may be attached
to component contact structure 19 using solder, an electrically conductive paste,
conductive film, or the like. Surfaces 49 and 51 are on opposite sides of
semiconductor chip 48. When the component coupled to component contact structure
19 is a semiconductor chip, component receiving area 18 may be referred to as a
semiconductor chip receiving area or a chip receiving area. Semiconductor chip 48
has a gate bond pad 50 which serves as a gate contact and a source bond pad 52 which
serves as a source contact. Gate bond pad 50 is connected to gate bond pad 20 by a
bond wire 54 and source bond pad 52 is connected to source bond pads 20s by
corresponding bond wires 56. Although a plurality of bond wires 56 is shown and
three source bond pads 205 are shown, the number of bond wires 56 and the number
of source bond pads 20s are not limitations of the present invention. There may be
one, two, or more bond wires 56 and one two, three, or more bond pads 20s. It should
be noted that the term bond wires as used throughout the application also may be
referred to as wire bonds or bonding wires.

[00026] FIG. 2 is an isometric view of a semiconductor component 10 shown

in FIG. 1, but at a later stage of manufacture. FIG. 3 is a cross-sectional view of



[00021]FIG 17 is an isonetric view of a sem conductor conponent in
accordance wth enbodi nents of the present invention. DETAI LED
DESCRI PTI ON [ 00022] GCeneral |y, the present invention provides a

sem conduct or conponent and a method for manufacturing the

sem conduct or conponent. In accordance with enbodi nents of the
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396 and. boRFRAG R en B ReRn Rirapid! BR SFeisAp R BELT LR gH 19hG and
bond pads B¢ay bfexathgd, intditposeoregion 8d is3¥breb@ndiir¥Reheb edpiwe rsuasld pad
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[ 00024] Conponent contact structure 19, hond pad sets 20, 22, 24, 26,
28. 30, example, semiconductor chip 48 comprises an insulated gate semiconductor device in
which surface 51 serves as a drain contact. Thus, the drain contact contacts die attach
material 60. Gate bond pad 50 and source bond pad 52 are formed on or from surface
49,
[00028] FIG. 3 further illustrates support structure 12 having source bond pads
20g, 245, 28s, and 325 and drain bond pads 36 and 40 formed on or from surface 14
and component contact structure 19 connected to heat conductors 21 that extend from

component contact structure 19 to surface 16. Heat conductors 21 serve to remove

heat from components mounted on or over component contact structure 19.



32, and 34, and bond pads 36, 38, 40, and 42 nay be conprised of
metal | ization systens that include one or nore |ayers of an
electrically conductive material. Suitable netals for the
netal li zati on systens of conponent contact structure 19, bond pad

sets 20-34, bond &ads 36-42 include copper, alum nu allo
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[00028] FIG 3 further illustrates support structure 12 having source
bond pads 20s, 24s, 28s, and 32s and drain bond pads 36 and 40 forned
on or fromsurface 14 and conponent contact structure 19 connected to
heat conductors 21 that extend from conponent contact structure 19 to
surface 16. Heat conductors 21 serve to renove heat from conponents
mount ed onakeysed eoppen pyHam, goldnsitvet, aieys wf elumenub® . brask,CU0 203 FokGs, of i s
an isorretr'th%hsf(ieew of sem conduct or conponent 10 of FIGS. 2 and 3 at
a later stage of manufacture. FIG 5 is a cross-sectional view of
sem conduc003dpnporkIat 7 it iekedirialien®f s@aitoiciotr E@nfondntald 4P1 (ited and
FIG 6 is a cross-sectio vi ew of, sem _conduct or conponent 10 taken
al ong sect P8 YTPARUECEIGE WS showngp FIG. s 8 srraicgpducion chip 1S pavigg 4. 6
will be deggiosigduibRee] f1eind 190 &ouhRd 8 Q¥ Ridal cdinSetor9d. Sit Should be noted
sem conductor chip 78 having opposing surfaces 79 and 81 nounted to
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pad 36 of t s ciure 12. End 94 may be referred to as
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the like. 'End 98 I's bonded To bond pad 36 through, for ekanple, a
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havi ng opposi ng.surfaces 119 and 121, nted to electric C ect or
02, 11 ohGUREHET REE eET OB L FB P B PBPPTE S5 40 384 Sk hed 1 o
i nt er poser(sHARe iRFIOA)N mBhREd fol @RlpofrANEREdPitridtire 16 BUGAnditel ectric

materi al such _as, for exanple, the material of dielectric |ayers 63
and 104. SesphdemarerctforWhen e caBpengst econgeptad th spaperedt coreehriivehrskl ves

is a semiconductor chip, component receiving area 18 may be referred to as a

semiconductor chip receiving area or a chip receiving area. Semiconductor chip 48



[00032]FIG 8 is a top view of a portion of a sem conductor conponent
150 at an early stage of manufacture in accordance w th anot her
enbodi nent of the present invention. Wiat is shown in FIG 8 is a
support structure 12A such as, for exanple, a printed circuit board

having a syrface 14, onponent receiyving area 18, a conponent
contact st Hﬁ%"’l gt Coptack 66?!‘%11}1 FHLCE COBIRESGn e OBIELIEA Copeeted A BRE ar ea

18, bond pagsi PG, BP$bondaite 5-’-2%1%' sou:%éf B&nt&fﬂfgi is e%gﬂécted%@%urcezﬁﬁa
28si, Nab 30s1, 328 32s1, and 1, and bond pads 36, 38, 40,

and 42. |t padsc@sidbyam elestrical @%@ct@lﬂlﬁgt Beft\feaypz‘AxmpIs,u elgclripal cosneaidsst r at e

and 35 ayee Rsen Repa? B uARE AP crebppude L Mgy eoplor 03¢,

30si, 32s, mapte Hbde pEthpeahe maieylals Boeletthien] sakectofs 2cind 981 Enotyct end

f 20 226, 2 28 34G sh
g o O R e R R M
2401, 2601maB6lsuck ) fordi@bpleabiderd 4Sahtact Qﬁlﬂggtmd{,@e)éoni&%:i@iaéﬂdhﬁd

sem conductor conponent 10 shown in FIGS, 1-3 conponent such as,

for exanpl é9s1 threwgh awsirstriceBy cadnghivegnaienal ﬁ&h@&rf@‘éi’?‘f@@%"uﬁq defes 49 and
51 (shown [gpoBuf> 3)F1t3595@3&%@%&19%@%&%&&%}@&5 %‘B@%ﬁ&wﬂ'ﬁl in

conponent receiving area 18 en the conponent conn cte

conponent EBht8abut a$@ ratertstage Oﬂ_@am@awrsel’d%&d sitilar todfiGp2 ex@phibatent
rece|V|ng C ctor c

Fecel ving bt ERey PR ThAICH By bReAR RIS TREHEARY cfliePonds 1as
gat e cont ati4 &id 188d Aa dsmbaiaahma,mmhctﬁaad 1SGaiseleaihily torEa@ctecStoCBﬁﬁﬁECt ed

to gate bond 200, a bond wire 54 apd source con
bonnoct eq TEERS: 18 % sl BB gu e ke R o ool A 50, By
way of exagamkRt erdl 1B58tis bleatcABHAskdcRk td Bend g 299%&@@@1@@1&&5&11 nd 158

and a central portion, 156. Electrical connector 152 nmay be made of

the sanme neAngpstivednateriabpuchas, fprgxaaplineldc: Bopdwirssamsixlectisigt act end
154 may be.Q006s 91:%9 Rwﬁ%s%&fc@xﬁfe é@rélP%H&h@hl@rBoﬂe&E”' cally

conductlve materi a suc for exarrp e Sso nt act end 158 may
be connect B8088] bondIgato E@slSONﬁIlmgtw aﬁseehewmt@awl;pou@nda@shm
material s , r 0 ] t r| C
Vrew of selaSanvet e BETRCorattuBBle, MEPIRNGE I ARERET,

st age of nemdfwctsdoend Bb BaveDebsreplaned y cléwtridal Ebnnactevsdébhndr@t, bond
wires 56 have bpeen repl.aced by e ri,cal .conn r 152 havi

cont act en@gpec@gejy a‘%‘}agt’i%% %%ﬁéigﬁﬁé’aena%?}ﬂ)eﬁ ﬁ‘trﬁ enge i llﬂ%% is

el ectri cal By weponechedt, te@ctsxawc@m&@auez:has@anmta:nam @l pateaad 4y
conductive material such sol der and contact end 158

i s el ect ri €AIplPORNINOE Sen’iasf %léﬂé‘* aaangg gamnestrd g soRpE SR (Shosn y
conduct i veFaGes 'tﬁijouélpﬁﬂ‘elééncafl@rcoﬁd@ﬂpé RateA A SAEH as, BRALMHIE SRagnd

el ectri cal connectors g be réferred to as |nterconnects or
el ect ri cal Confact prdbiifansbe §opoeads] tpibond ngt 32s; throvgk emeleetricalli ew of

sem conduck Rkt QURARSAL sl SOMALLD. E1G Bonlllhelnabidlar St age O

manuf act ur € s srm’lar exce wres 56
and 86 havenhators mepbacefeirditoak atdreomadts o:oaimmtabfmerdcﬁﬂeamd 162,

respectiv ectrj connect 152 has .been descri bed
ooy enoe IoB036k  Fi T B S e viRE of B iR COTBRAGL S SHPER. has
contact end¥iG6w, sincht 4 Gierafite df SRARGIreP FIG) 1215 diffilar GRIGAT bx @PEkhdE4

may be connected to source contact 82 (shown in FIG 5) through an
el ect ri callopd @ares hee have been wplaged by ertrenl canppctendifpivbics §pgontaCtont act

end 168 may 1be7LHINGELE aE&htB?Fb%loBai% Tt is ﬁeﬁfe%ﬂ%ntgﬁ gésefﬂrahﬁ‘i"?é y
conductive nmaterial ‘suc or exanpl e, so . Bond W res and
el ect ri cal Cotavhemt Bi8gs slmetribaliyr whinectaddo bondysadi26f eamslorontact siddi4 is

electrical colm%c?erdctg Q@u%ge ¢ontact 122. Bond wires and electrical connectors may be

referred to as interconnects or electrical interconnects.



[00036]FIG 11 is an isonetric view of sem conductor conponent 150
shown in FIG 10, but at a later stage of manufacture. FIG 11 is
simlar to FIG 7 except that bond wires 126 have been replaced by
el ectrical connector 172, which has contact ends 174 and 178 and a
central region 176 that is between contact ends 174 and 178. Cont act
end 178 i s[@03d] r i c Gy 12 brandsnmesdric e of d sqmpidoRipSor eompanenit2fBtin end
174 is con t.0. ce cpnt.act 2. Bond w r.es and, el ectrical
Somnbet or o ReRbdifled P BHIRE BR0N RGN oFiR BRI PGSR oh of

i Nt er conneEIG.12 chABY frbh Ghe dédcripgtionnf FE@Tetlr shouMibewoted fimt the

sen conduct or, conponent 200 | ccordance, Wt not her enbodi nent of
the pr esenfen?lﬁ‘?f@fq&@b??mp?ﬁ%md’gg@ﬁdf f%%ﬁ?n ’ﬁ?@é‘l’igyé ﬁﬁeF?ﬁkgg’aFﬁebhq't he
descri pti opgahe Elcof darity! the Referefleddfinibel B iHeliicribhiéh SEBRE SPMedtRLabr

conponent of FIGS. 1-7 has been identified by reference character 10.

For the sak@uRomeR|odF{§ .12 hapbeanechange derefiense charenter:298. Mdwtisishewnin of

the sem co C r ence
Char act er bt 12 farf AERAGEAnnBerol 03 coldoslifips BRI RAATIET o SRR 3507
202 connecElerigica @onmsetoc 201 bastend 9204 apd 12068 dndoackn8 8 regibe 206.1 Ead 204

connector 202 has ends 204 and 208 .and a central region,206. End 204
oy b v e AT BOTTBIAL &N RS adEROf SHRBT BBATR ST HEG Hen o
posi t i onedlel twée siniedndh&asdhips\e. Sesent eond UG b100hiChaPBe pdsitRned Below
sem conduct or chip may be positioned bel ow i nterposer. region 204 and

b
anot her s efHERREFUEHER Xg‘hi‘"& Frgthen ¥ eradpsten fEP BBLRAPISHICBFGEYEF regi on

204. El ecthicpseiGOR08 S04£  EIQRcATRYnTRBteP2(2 thi bedh Mp! £wird, 4 SibRARuGHCH
as, for exangge, an al um numribbon, or the |ike’ End 208 i s bonded
to bond pai$ 20exanle gy Elunfigm skbemp oethe dike oFefb208) iy henrded tmbandtped ge& er
regi on 20 C ] Yol b r of
i ol ect i Qriongs 16 GARRRCL Elabidu A EAREHSL e AP P pSborens YT

di el ect ri cselmagpedud@4hipsHEViy ai layde lotliek}tric Byatanml/suoh ag Xamngxhmple, nt er poser
region 204..i,s.a rectangul ar shape ion. i e materials for

el ectri caldl%lscf’iﬂ‘é%t"grré’fgglﬁ %&%&gergg%g%ﬂméﬂ ﬁﬁ hﬁ%yﬁygf?‘aﬁw et al

al | oy connigefpss regiei BO# vk rdttangplae sHapetbrepidhabuitdbldnatetifi€tor eRbirioMs of
copper, berylli u%h gold, sil vei, all oys of gl un} rﬁ;)m brass, alloys of
brass, or PHEEAIKE2 Met0 SBIREH@U UM sIGRlSERG St #ltovRoBlFelKrs coated

sem conduGigy a freBBas ek, ARG, aﬁté?s of edpptbeAindn, | BRI kilvek, 3MBy Odf

manuf acture. What_ is shown in Fl 13 i's a sem conductor chip 218
havi ng oppdgniagmsbassaaliays pfibragsear the likepunt ed to el ectrical connector
202. Sem t or i : ' as a
gate cont gg? géé’ﬂd a 2‘%93 ﬁgﬁ%ﬁgﬁﬁg’é 20%\/%%1?10 ORglfebrw\%égmﬁgﬂegpzs%ﬁéﬁé'
cont act. G&that btonldtepstage2d nansiact edheads slowgan EIhddds peanid®Gubtyr a

bond wire 22 d source. bon a 22.1.5 con ted t.o.sourc d
pads 306 KPR RRE R AR SR SRR SRS afE o
to as W r eSchatidudsr oy 2lisrigs wightt ond\bAd UROGVHi¢h f2ivdk ad 4 bate odntArDael avi r es
226 i s shown agd t hree_source bond pads 30s are shown, the nunber of

bond wi r eSOYsBbMPAR42 MIHAISEIVET SSHIPVES COMALH Fatedosdradit?) ifot

lim tati ongn@dcicihe gité 8&%‘1}5adi3’0ﬁ%9taibgﬂd whB @b £alBbuRRE b adl2¥.qg Or nore
bond wires 226 and one two, three, or nore bond pads s. [00039] FI G

14 is an icopmastcdite saprenhond padsmls K deeespendinghvod avites 209 Béndwigs 13 but
at a later . i h in.F : i n
el ectri calma%'tbge%%fr?fe}té? @?ggg’ﬁ%a%glﬁﬁgc%ﬁ%‘gsﬁﬁ?cgmﬁ@ 4 :l%%{ ggrbond pad
42. El ect wioal226 arshewh end 242 sharse doutspadd A0canelshid4a, the dumbeasitboad
regi on 246.. End_244_ nma e referred to an interposer .region
because | D& LHEFITBAN SBEPHEH ES T Syt U SEa O R g
chips, i . @avenflorf EMAEORENES Sie, B, Br Ve tiRd RORL 22ORRAbREWhieBIgR POSer
regi on 244 and anot her sem conductor chip nmay be positioned above

i nt er posermargfeuhpadails. Bl ectrical connecter 242 may be a clip, a

[00039] FIG. 14 is an isometric view of semiconductor component 200 of FIG.

13 but at a later stage of manufacture, What is shown in FIG. 14 is an electrical



dielectric layer 104 (shown in FIG 6). By way of exanple, interposer
region 244 is a rectangul ar shaped region. Suitable materials for

el ectrical connector 242 include copper, alumnum netals and netal

al l oy connectors coated with a precious netal, tin, steel, alloys of
copper, berylliu gold, silver, alloys of aluninu brass, alloys of

brass, or foEeHPEEA2 qophrsADE KuEse opBtapts? 240 parshiad AP c Epelifalgtonnector
sem conducbgy W%M%d %@@aﬁaFJI::éé@allr%éipH 8. 344358 beILRASI Rf as an

manuf act ur e. at 1s shown in 1571's a sem conductor chip 258
havi ng sur inerpesepBgioarbdcaResl it moy be positiened betwieeh afdeastiorrremicondirigr,

Sem conduct.Qr.. ¢hi 5. . J S gate
contact an éhlgs’ s6t ?(S: e %%’{r@&p%g%gg%%y \}%g Bg%tﬁ)og%g é glgw\z;ﬁé?eﬁ’la Sse?j g%%(gé%%natngc t.
CGat e bond pathe? 6émicsnduoton eltip ethybe pgsitienci aboveia@rpd8drépiore24dond wi r e

264 and soyyce, hond pad 2 is connect.ed to source hond ds 28s by
correspo ndﬂ%ﬁ"_“%lrfﬂ_ cF%gzg@SY ﬁ% AP, i Wikss @ HEQolb%‘cﬁ &b ‘?rreé@gslﬁ’ s wire
bonds or bgngimigh MbEdRSer the RO USHA 238 4 bindkd fobondl pﬁtpmhyu#%@smz 66 is
shown and three source bond pads 28s are shown, the nunber of bond

wires 266 exmnpigha spldpdayer epd mirmpaser 16808 2fh coppsted te sy eondueipt ¢ip ons

of the presgng.d J : : ra; i.I es
266 and on%, tvdvcl)1 @Htg Eélygg?fdé%%n%fgg%%éﬂ%%%@%gfofggiﬁnﬁlg(%a1i iyl%?éggﬁ@;, a
pr ot ect i vediskecticlayee] (d(shovahioi§. 6)s Byowaped canoplednegusaoegion24tisehi ps
and bond wieFiaas st Rasa o SuFEbl RpRRIO00ENRG] inelra bl 0"
way of exaggpber, alofitnind, dltetal$ indematlralloy usiettdrsaconted ohith @ ppeivvd mekdl,
shoul d be noted, that the tg/ge ﬁ]‘ rBroteciive strycfure iij not _a

i mi tat i ontiyterhalloysof evnpes Rgatiurb goldry ver Hoys o8 2, LaseAlPyeor
structure g% Banalikd.d or cap, or the like. Alternatively, the
protective structurle ma}/ be absent.  [00042]FIG 16 is an isonetric
view of a KER#Ebndudiler ITisapimmsiticater phseatewdadpcemporent b ehido.

embodi ment | Py, ey, -@aggsfmwmren%gﬁgisﬁmﬁu%gg 155008 R R

is
simlar to sem conductdr conponent except t W res 226
ar e connecthie2iohaingpsurircalS5e anidiéd tmesung@zo eketinieal cohreator 3¢hond pad 38.

[ 00043] FI L7 is _an.i. ric_vi.ew,Q g duct or nt . 320
in accor de%}%'[@c%dfs"ﬁto ﬂ%ﬁggﬁ% ﬁt%%"lbl?gg\f) L%?ﬁ(fﬁgk%?%‘ée At ig%t\%/ g%ﬁ%ﬁnﬁ a
Sem conducdonfceHORPPAETE2 vddch desves athh karcd @ntelri Gadishadpad 26@i¥ponent
300, except that, source regj.on.262 is coO cted to. el ectrigal
conduct or %Ee??ﬂ%@éﬁ%aﬂé g_de%oﬁygionagvﬁ@%?@w_?gﬂm@hog B §t ead of
bond wir eSmxﬁmlﬁkﬁ)fc@ﬁbﬂdgﬁdu&mll!ﬂyd:oﬁ@sp@ﬂcﬂﬁg%ﬁt\ﬁﬂest%at B8nd wires
sem conduct or conponent and a T ]

may be referred to as wire bonds or bonding wires. Although a plurality of bond

wires 266 is shown and three source bond pads 28¢ are shown, the number of bond

wires 266 and the number of source bond pads 285 are not limitations of the present

invention. There may be one, two, or more bond wires 266 and one, two, three, or

more bond pads 28s.

[00041] Typically, a protective structure (not shown) is formed around

semiconductor chips 48, 78, 118, 218, and 258, electrical connectors 62, 92, 202, and

242, and bond wires 54, 56, 84, 86, 124, 126, 224, 226, 264 and 266. By way of

example, the protective structure is a mold compound. It should be noted that the

type of protective structure is not a limitation of the present invention. For example,

the protective structure may be a lid or cap, or the like. Alternatively, the protective

structure may be absent.
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met hod for manufacturing the sem conductor conponent have been
provided. In accordance with enbodi nents of the present invention,
sem conduct or di e having, for exanple, power Metal Oxide

Sem conductor Field Effect Transistors (MOSFETs) are fonned in a
stacked cofdg ati i @i Ak : 052;&'] ctor die
are packaggtf 0igl?ja p?ﬂgp é(]:-?#\?g 1%at erl‘gla‘}vtgﬁ%ﬁénggéﬁg %tr&dcex m%?ggﬁml d
conpound. Agcoriduecewiiyaotifer embeduaentf ihegresent ivemtorc t Samicampdnent s i n

accordance with e di nents of the esent invention.is.th it

o T one ot aehiefa0 R SRS SoulonfnBlen Ehterofh 0. s eubitulttss ¢ ne
foot print g6 &rbeomeak@gtdechtiil emadeter 202 rather thanto dEd pddws. the

sem conducip%r g e can _function as, individual devices or nmay cooperate
to form fH00&hnp &10cbhisier iortetiovies ppbHaHEdontsmrne 3R Bs. 16
and 17. | nafldiafdeqfith SRBRPEABIERedt o HeGRlHR Rt S ddiGnBEESEN

i nventi on enhance the power capability of the sem conductor conponent
usi ng a pacsenpacvidZ issimhialtd egmitonshuptor enmpdn@d G346, eabeh tagrusgeacgibn c

mbodi di her ej R, .1t i | ded th h
Tnvent | on 22 FEPER e SRR e R b DGR TRy

the art w322 ingedgfibaed #hed nodi ficati ons and variations can be nade
wi t hout de iLNg fromthe spiyit of the jnventjon, It is intended
that the @lﬁ@@?ﬁfon By el e @a@ﬁla@aﬂ#@é%ﬁcangc@ﬁaorvwa&qnsﬁs as
fall w t hifethbefos aRREROHASR 3RRRBERGIF b@hfBhent Hah @b providhd, In

sen conduct or conponent, _COITPI’I si ng: . _a substrate having a
conmponent acedange gthambadiaeatsof ha pregent ipvestionsemicopdistor diefliaying, for
sem conduc, i i : | : i

surf ace. of HRRE bR MDA S Bl REE AR 1l ARyt ITSET) e
recei vi ng fameal inndtagkaiotonfigahtion. dowms,aqilimly 2f pecked semiobndubier die are
substrat e; ckaged ina & {eictr.vset ql eagtri calfconne tor Vi n;fb fiLrst and
second end¥4ERe e énd“%i‘a? E'é(ﬂ]tast O PHERSR AN Y 38%‘ t he
first semademdapetofmaabfapiiring semicondactseemitdnariincossdaicowitthi p havi ng
first and secqnd surfaces, the first_ suyrface of the second

seni conduﬁﬁfpgmﬁn& itk RIBREPS EKiorign &&hﬁu@%ﬁ% SPAEg PFSOT B of t he
first el eghmiceaductRINe Ghith detRReeine fdifriftior 8le pe8ido&f schli@nbihdSidie,

el ectrical conductor is positioned between the first and second

seni condudp 8¢ditien. e semiconductey dieearfancsion és dividuakdnyiteg eonashavi ng
first and , i rdieal
connect or S anGuE P o] DR S B D R R e S it or
chi p; and and 17. In additiohj ¢nabodgnéntoindueirdamce hith thegpresagt ifivansion emtneecond
surfaces, fhe first rface of. the third sem conductor chip coupled
Co the 1) AiFuien R T Qe it RBebr torto Gl uiBR R Sro b R 556

first end fodtptidte second el ectrical connector is between the second

and third [8(%25? Onduﬁtﬁgugﬁgiagc?ﬁc embodiments have been disclosed herein, it is not
intended that the invention be limited to the disclosed embodiments. Those skilled in
the art will recognize that modifications and variations can be made without departing
from the spirit of the invention. It isintended that the invention encompass all such

modifications and variations as fall within the scope of the appended claims.
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2. The sem conductor conponent of claim1l, wherein the first surface
of the first sem conductor chip includes a portion of a drain, and
further including a gate bond pad at a first portion of the second
surface of the first sem conductor chip and a source bond pad at a
second portion of the second surface of the first sem conductor chip.
3. The sem conductor conponent of claim2, wherein the plurality of
bond pads on the substrate conprises first and second bond pads, and
further inctgisisng a third el ectrical connector coupl ed between the
gate bond pad of the first sem conductor chip and the first bond pad
on the substrate and a fourth electrical connector coupled between

t he source fond ARadicéidudidt @orhdoh &, Gg@,msg,,&nductor chip and the second
bond pad on the substrate. 4. Thesem conduct or conmponent of claim 3,

wherein the fir $EURSHP BRB9 gromrmeen eseity areatind 6 Akl ofbondwagsiiaict udes a
portion of @mibwiuder cAPAaving itshel sbddfd L tlzp BaLf00Rd Rad at a first

portion of the second surface of the second sem conductor chip and a
sour ce bond*piaendutior shig equpladiogisraompencatireceiiiog srexandlestricalpmetactingthe

second senbgmaﬂqugmmggkp. 5. The sem conduct or conponent of claim 4,
wherein the plurality of bond pads on the substrate conprises third
and fourth bondafirtielectriagai dornastertheying finstlandisetonpdaendd, fhis MrsebrRickipiahdo the

connect or g%mj&Qfa‘%ﬁoﬁs{%ﬁ@tﬁtﬁﬁgor&ﬁég&cﬁqnd pad at the first portion of

t he second sem con rc ® third bond pad on the substrate
and a sixth el essepmidemtoningatcbip hadngpirseshdaedoneaifaddd ahsmaesRdeME pad

ngLP?atS:?g&g"ds %éﬂﬁ&%@&%‘?tc r{a a?e'?éc%cgh',}dcoﬂé?& Ioot cratﬁrr]st %(r)rcri] C<I)f Ft)l'(?nédfirgtnel:.E:L:rt]rﬁ:al

connector, wherein the first end of the first electrical conductor is positioned between the first
and second semiconductor chips;

a second electrical connector having first and second ends, the first end of the
second electrical connector adjacent to the second surface of the second semiconductor
chip; and

a third semiconductor chip having first and second surfaces, the first surface of the
third semiconductor chip coupled to the first end of the second electrical connector, wherein

the first end of the second electrical connectar is between the second and third

semiconductor chips.

2, The semiconductor component of claim 9, wherein the first surface
of the first semiconductor chip includes a portion of a drain, and further including a gate bond
pad at a first portion of the second surface of the first semiconductor chip and a source bond

pad at a second portion of the second surface of the first semiconductor chip.

3. The semiconducior component of claim 2, wherein the plurality of

bond pads on the substrate comprises first and second bond pads, and further including a
third electrical connector coupled between the gate bond pad of the first semiconductor chip
and the first bond pad on the substrate and a fourth electrical connector coupled

between the source bond pad of the first semiconductor chip and the second bond pad on the

12



6. Thesem conductor conponent of claimb5, wherein the first surface
of the third sem conductor chip includes a portion of a drain, and

further

i ncluding a gate bond pad at a first portion of the second

surface of the second sem conductor chip and a source bond pad at a
second portion of the second surface of the second sem conduct or

chi p.

7. The sem conductor conponent of claim®6, wherein the

plurality of bond pads on the substrate conprises fifth and sixth
bond pads, substhtd. urt her including a seventh el ectrical connector

coupl ed between the gate bond pad at the first portion of the third
sem conductor chip and the fifth bond pad on the substrate and an
ei ghth el e¢tri cab cosamiendustor ccomp):lnerd obelbm:eemhtehm 5 fisstCadriine o teadcai

the third sem conduct ar Si xt on ad on the substrate.
b The ot CBRTEC T PSR ARE R e & iiayars RrHaruERs o Ade borpged rafra

second el egdifoh @Athe mn@emrawofaﬁes@bnmmﬁﬁhubtb.ecrwurﬂ &, soli@s! bbda, pafiist Hh,
seveg{%@ and hth electrical connectors are bond wres.
The semi coff th'?'o ‘Bﬁﬁg
sixth, and eighth electrical connectors are clips and the
fifth, and seventh electrical connectors are bond wires. 1

si xt h,

fourth,
third,

FrEnd sugrceof Yip pRoond srRisPreusionciie first, second,

The semi cdhduct!BF SEEHIpRYRRIROMBINeRlcAsFIN Gt YharelrhiEe PiuFlly LRibags Badsi ant he

el ect ri cal sueBRaSHEHsedWRYd &M dikth %sndaaask %ﬁd:mqsr FBSng 4 MR elebtic cdAR 1o
the ninth electrical connector adjacent to the second surface o

9.

0.
it

third seni CoRARSMERY AP bopd padrpdnediesipsion@libe WOMWGWH@OFGWP @hthihm

10, furthagd mek pel agma shiWhd fanésmxfaom

4 ]EEBnn%Q Peoli Dl £ Rt soaﬂag'

second surfaces, the first surface of ﬁ ourth sem con uctor chi
coupl ed t Popchradfof ihe secerscsemicondieorship e t@ﬂfemhrbbnfbnad@mmne@sme wher ei n

the first end of the ninth electrical connector is between the third

and fourth sem conductor chips. 12. The sem conductor conponent of

claim 11, Baher éhen tdsanicbidugior sumpopank obflaimh& Wherin the Sfiesti sodaed Lot ttiaer thdi p
i ncl udes a.partiQn cf?;, maﬁ&*ers% ep@mo@&% Jr%tahﬁugﬁe?ﬁklu%gag%ahe 3 2l %Jgagg Esfor

at a first portion o
chi p and @odouefdee bagpwl pdeteat e wemd semiponudtarchipfand heols&cmd pstisface

ond surface o

of the f O%Béond §%%ﬂﬁg&%n%rsu§£5 Qf the second semiconductor chip.

7. The semiconductor component of claim 6, wherein the plurality of bond pads on the
subsirate comprises fifth and sixth bond pads, and further including a seventh electrical
connector coupled between the gate bond pad at the first portion of the third semiconductor chip
and the fifth bond pad on the substrate and an eighth electrical connector coupled between the
source bond pad of the third semiconductor chip and the sixth bond pad on the substrate.

8. The semiconductor component of claim 7, wherein the first and second electrical
connectors are clips and the third, fourth, fifth, sixth, seventh, and eighth elecirical connectors are
bond wires.

9, The semleonductor component of claim 7, wherein the first, second, fourth, sixth, and
eighth electrical connectors are clips and the third, fifth, and seventh electrical conneciors are

bond wires.

10. The semiconductor component of ¢laim 8, further including a ninth electrical connector
having first and second ends, the first end of the ninth electrical connector adjacent to the second

13
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13. The sem conductor conponent of claim 12, wherein the plurality of
bond pads on the substrate conprises seventh and ei ghth bond pads,
and further including a tenth electrical connector coupled between
the gate bond pad of the fourth sem conductor chip and the seventh
bond pad on the substrate and an el eventh el ectrical connector
coupl ed bet ween the source bond pad of the fourth sem conductor chip
and the eighth b ad on the substrate. 14. The sem conduct or
conponent of* 'fﬁcleé’? d?eﬂthoPl@Ftof‘ﬁ‘éﬁ uding a twelfth el ectrical
connect or havi ng flrst and second ends, the first end of the twelfth

el ectrical LONNERS YmidRduBGEIMpbRnt Q%laﬁ%oﬂﬁwé HEEAGS fgljrsh s@rﬁlcgn%hlc%é{%p

sem conduct chi.p. m_conduct onent

further i ncl]%(” H’St 2 ?ec?qdﬁu'gaéﬁ? j&?r{&fu?:“[ﬁﬁ?e °gWP§’”E'g nquetprghingagpledde Bad
surf aces, tﬁ‘r‘ée'ﬂq éﬂe niify flegitieal gpnnetier, Wiekeirting el epd nichrciinin sledvica! cansploeisl
to the fir skvesadthethid & idune bétitonedc@f tigscal connector, wherein the
first end of the twelfth electrical connector is betvveen the fourth
and fifth sem conductor chips. 16. The sem conductor conponent of
claim 14, wher el PHECOBIYSICRICPTRPIEA 9 sfaim Jhdehessn theefirsg dygaceaefethe fourth
conpri ses rsemictndacia chip intihdes @rdrtipmdfis, draim dndviaaiiee inBludidyes daitd 5dnd Pt étaq"%t of

the fifth Sﬁbrf?@ﬂlﬂélgécgﬁd Qﬁ‘ﬂa& biNkd %qﬂ?sé?l} CBQ&L&:!OPB"H[PEHG"JB gm%u‘?c%enbong ad_at
further |n%%%gé$ogt.a ond . .2 por &cofd”
surface of the TTTLR S °” r?du%%t%fﬁ‘i’rﬁsﬁrﬁ'amg Cé‘iﬁﬁ'i‘"?:e bond pad at a
second portion of the second surface of the fifth sem conductor chip,
and furt hens.i ncthaciem@omiuttéri dompeiahilorlaRt 2, |v@1§ﬂele‘iH"ﬁ]&§lftPEf toRY! Bao%q:n the

bet thg, . R f c

i nth bond" tgﬁ‘&@ o Q 90?%3 r aw%gﬁth bto'mjf By eejnfdﬂ1 '"3'8&?9 gat?"qrc(?ﬁﬁ%“@{ or
coupl ed befé){)@%‘i%"ff?f@ gBdW‘éf‘é‘ 5,97t brad past of thedourth ﬁ%ﬂ@erﬁoemm@ttmsewrp
and t he tehertd dedred thragibgrate dtd aUdis/entakectric condher saipics eatlket BE source

conponent  eéndphdbiekchrth WhRER LR Bigo éddrtt%tezg‘ﬁwaaﬁ’o%d o tnb Q-?‘bsTrét th
sem conductor chip includes a portion of drain, and

including a gate bond pad at a first port| on of the second surface of
the fifth Yeni cORAHREVFUCIREPNPERRI ¢f claigtf: ethds inglidingaiwalfth slediriselanthecior
portion of havhefirseodsaosianfiate fiat erdethi wekith eis@Mtecomndbet Qfac&itiohe and

further |n@h%lsmcaoﬁt@fg&ﬁe%Qongj_,ce&t:ﬁbcal connect or coupl ed between
the gate bond pad of the fifth sem conductor chip and the ninth bond

pad on the substrate and a fourteenth electrical connector coupled
bet ween t ht*- sodie eeenieucips dorarfonerty of ¢l4imt14, famher Ddmihged fifth sehicpndacter dhipe

ni nt h el echaving aist dndsedos@EMREds, the &8t suI!ste &@ﬂﬂ%ﬁﬁt@ﬁ&&m&&fﬁ%@ﬁé&t 9{
claim17, M%E@éf%fttubﬁﬁﬂlé%@al %"3'8&‘§ ' vgh rem tp gt%ﬁ &gl}er%elag%?ecawal connector pa

or a bond wh
substrate 'fi W??ﬁﬂ’é?fWPﬁ”‘jrfgtEé?‘WFWﬂu%’é'apsand a plurality of bond pads;

a first sem conductor chip coupled to the chip receiving area, the

first sem @ondygd ﬁnlc‘ému&orb%bhb&ﬂntf bfr c'?alrn au Ctui%?e(r\rpfﬂg pﬁl}aﬂt& aF ga-fd rﬁ\Q/Qs eh1n

t he secondsugttla{ea%en LNg n%gn s P eﬂ‘% ﬁ act and sou

wherein the 11rst Sur RS U SC(?H‘i’ é\"@f’rﬁ'ﬁg’h%l f‘ﬁb?‘ﬂ"faﬁﬁ °bf“etfﬁ*€

substrat e; semiconductor ch:p includes a portion of a draln and further including a gate bond pad at a first
portion of the second surface of the fifth semiconductor chip and a source bond pad at a second
portion of the second surface of the fifth semiconductor chip, and further including a thirteenth
electrical connector coupled between the gate bond pad of the iifth semiconductor chip and the
ninth bond pad on the substrate and a fourteenth electrical connector coupled between the
source bond pad of the fifth semiconductor chip and the tenth bond pad on the substrate.

7. The semiconductor companent of claim 14, wherein the first surface of the fifth

14



a first electrical connector coupled between the second surface of
the first sem conductor chip and a first bond pad of the plurality of
bond pads; a second sem conductor chip coupled to the first
el ectrical connector, the second sem conductor chip having first and
second surfaces, wherein the second surface of the second

sem conductor chip includes a gate contact and a source contact and
the first surfa rica“%%gisolated fromthe first electrica

e.is .elec X . !
connect or ﬁﬂwcmgucmr chip ipcluqes 8 ey i) o 89Fa. 879 TR By e adsishrediradet adish
the gate cotacT thefseqone surfagesyf the Eftfi soovirdudtior chiplanga amukcecbofid wagitat Hemechdpad
of t lhedplbup@'lidntdj tref sebudid dumpaél 57 th@-ﬁfsﬁ ﬁmtcbr%tilgor?!hﬁpérfdifﬁrﬁﬂ'e[[ fréhk Hfﬁ?%ttﬁﬁeenth
coupl ed be e first electrical .
connect or . E!g\%%gl C{Rn%&%ﬁ%%&g %?e%netaeﬁ&]‘e %{éu r P%%adao f é‘ghﬂ%ﬁeﬂ‘ﬂﬁ%‘i%?r CEARE thent |
conpri si nghinth bond pad gy Higj Ypsigte 2nd @pfpwiesnts eleciical Fenerigrica¢pled hebrepo thent
recei vi ng sauea bamichad oighaiftakérbigonofctobetiychng 8@%inth electrical ingk@6iekd cal | y
coupling a first sem conductor chip to the conponent receiving area
of the suppagrtd%truct ure, the first sem conductor chip having first
and second hond "pag¥eonductor compapeat gl clpim, 14, \whergh ghs pigth tehrstrisal indgrcopeastiispad
of the firgwocseeipeunbndmise. chip to a first bond pad of the plurality
of bond pads and electrically coupling the second bond pad of the
first sem conductor chip to at |east a second bond pad of the
plurality ® bdemjsamisstor component, comgrisingi ng the first sem conduct or
chiptoathir%Q%d nd pads with a first

Srateoﬁglvinofa tc@ler lurality gf bond _

el ectrical confector: J %u‘%le'i‘”ﬂﬁ aea W8 th el o SAflieadsy @ fftp to
the first sheotdubtoradhipcngieact dve, chiphecettg aRrd, B MisCantbasduatr b HavikgVvi ng
a first boﬂns alchad and ? second hond E@d‘f"?nd' coupled to the first

el ect ri cal "L ANNECTESUTHPD HYF A Ngicatont freee ingltdst P gFte cAtRYt A @R al |y
coupl i ng tdastadt aficdibhekeittle Ppadurice SibtRIcSIHEOTSIRAIBORRA B DbstelRi P 10 a

fourth bond pad f_of Ithe ai)l ural i t%of bond pads, electrically coupling
the second bond TFAGeEFY FENEE Giraed brivednie secord sipse ¢ dheaftrst] east a

fifth bondeprehdodtorichip aftt Ar@lbbridypa®br tRaMeailadisond 383. coupl ing the second
sem conductor chip to a sixth bond Pad of the plurality of bond pads
with a second EISE&”P isgalpongwéEIP &pupted to the first electrical connector, the second

semicenductor chip having first and second surfaces, wherein the second surface of the
second semiconductor chip includes a gate contact and a source contact and the first surface
is electrically isclated from the first electrical connector; and

a second electrical connecior coupled befween the gate contact of the first
semiconductor chip and a first bond pad of the plurality of bond pads, and a third electrical

connector coupled between the source contact and the first electrical connecior,

20. A method for manufactuiing a semiconductor component, comprising:

providing a support structure having a component receiving area and a pluraiity of
bond pads;

electrically coupling a first semiconductor chip to the component receiving area of the
support structure, the first semiconductor chip having first and second bond pads;

electrically coupling the first bond pad of the first semiconductor chip to a first bond
pad of the plurality of bond pads and electrically coupling the second bond pad of the first

semiconductor chip to at least a second bond pad of the plurality of bond pads;
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21. The nethod of claim 20, further including: coupling a
third sem conductor chip to the second electrical connector, the
third sem conductor chip having a first bond pad and a second bond
pad; electrically coupling the first bond pad of the third
sem conductor chip to a seventh bond pad of the plurality of bond
pads and electrically coupling the second bond pad of the third
sem conductor chip to an eighth bond pad of the plurality of bond

pads; and coupl caglidghee il derhicB RGOS t=0mhirdCtnd phd ofth@ bRfalty BOBWg pad
of the plurality of bond pads with a third electrical connector. 22.
The met hod P8¥s ¥ &ifife S9UBPMEF T ncl udi ng: coupling a fourth

sem conductor chlprirg% Eé&@nct Qénﬁcganrﬂc@m: (f fba{he @@na@&ﬁcglr conﬁé&%r ftﬁEJgéc&d
sem conductor chip having a first pad and a second

el ect ri cal [sgmigesdpAtar e thadncr 3 ﬁféttbﬂ'b‘bPﬁﬂi %‘dd‘ sg¢ond hendirgd epth C%fﬁﬁi @dﬁ%iﬁ’éft or
chip to a tephdy -Fbﬁﬁéitopf'l‘- u@ 2 liflGoyRlidkdabi 4y of bond pads and

el ectrically coupling the second bond pad of the fourth sem conduct or
chip to an-slettinabronpinoine fpbl@nd)ﬁactdﬁérepb@ﬂf&#ﬁqwoyn@mtommo p &dgh boad dad

ol ural 1y o PBaME- K SRS Shlcaf bk, B (it KRB RS thod, 0
nmet hod of ednaicami2fdy crhpuiotahleast B n‘ittﬂ hodd payl crfmemfurah'g otbohdl pads, e oupbrduct or

ggl pf L?t Lgrgec]:)r(m) s[re%ﬁ?fzon ugt(élt ghllpctg‘la SiX nb%%g thJ of the p%urallty or?%onrgepalas \aqnthoafi se%l ad m

electrical connector

21. The method of claim 20, further including:

coupling a third semiconductor chip to the second electrical connector, the third
semiconductor chip having a first bond pad and a second bond pad; |

electrically coupling the first hond pad of the third semiconductor chip 1o a seventh
bond pad of the plurality of bond pads and electrically coupling the second bond pad of the
third semiconductor chip to an eighth bond pad of the plurality of bond pads; and
coupling the third semiconductor chip to a ninth bond pad of the plurality of bond pads with a

third electrical connector.

22, The method of claim 21,further including:

coupling a fourth semiconductor chip to the third electrical connector, the fourth
semiconductor chip having a first bond pad and a second bond pad;
electrically coupling the first bend pad of the fourth semiconductor chip to a tenth bond pad of
the plurality of bond pads and electrically coupling the second bond pad of the fourih
semiconductor chip to an eleventh bond pad of the plurality of bond pads; and coupling the
fourth semiconductor chip to a twelith bond pad of the plurality of bond pads with a fourth

electrical connector.

23, The method of claim 22, further including coupling a fifth semiconductor chip to the fourth

electrical connector.
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coupling a fifth sem conductor chip to the fourth electrica
connector, the fifth sem conductor chip having first and second bond
pads; electricaliy coupling the first bond pad of the fifth

sem conductor chip to a thirteenth bond pad of the plurality of bond
pads; and electrically coupling the second bond pad of the fifth

sem conductor chip to the third electrical connector. 25. The nethod

of claim?2 mhﬁr i i e second bond pad of the fifth
seniconduc?%r C Fﬁkﬁggﬁﬁgavﬂ%r%ﬁg[@% rPcal connector includes usi ng
one of a clip otoupiiga dith semicenduelerghipdortesionrth elsgtigr! eontdebor. deediind bond pad

of the fi fEg?niéoﬁmc%ﬁ)a%nigéfirgtghpsetc&dtbt}r?d &a@é;rd el ectrical connector.

electiically coupling the first bond pad of the fifth semiconductor chip to a
thideenth bond pad of the plurality of bond pads; and
electrically coupling the second bond pad of the fifth semiconductor chip to the third electrical

connectar,

25, The method of claim 24, wherein coupling the second bond pad of the fifth
semiconductor chip to the third electrical connector includes using one of a clip or one or more
bond wires to couple the second bond pad of the fifth semiconductor chip to the third electrical

connector.
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