
l  System In package (SIP) Structure  TECHNICAL FIELD [owl y The
present invention S related to integrated circuit. packaging an more
S ecific ally  to syste s, in package ( rll) aC ang- meats using flip
chips IFC) and Vv'ird bond (WB) integrated  cirrc:aiit having
conductive lines or traces on the top side o the chip. On, flip
clips, t e conductive lines or traces are opposite the bump e
on'tacts, and on the .wire bond chips, they are  on the same side as
the wire termin;_atiors. BACKGROUND  [0002 Arse =ab i Yg several ICs
required by a system in a single package is now a common  practice
for complex electronic systems, and is often efelred to as a Sip
(System. to Package).  Using a SIP assembly results in improved per
o?'m nce, less cost, and. reduced sine of d nnension. of. v
electronic s;stem. Early S111 technology was base on s ire bond
structure or c nips.  However, as the number of :i ffeivent ICs is an
electronic system increased or becar S more  comp ex, the large
number of wire bends is almost unm-anagSeable and, makinghundreds o9-
{'i;iS..fv gpz,ieC! wire bond CESTSTaE:Gt',CrS 1;, very
f'l_Pl?.ct?it, .t'idA"tlaeTRlf}'" such complex 4I. ('v_ ?.}o-ad
arrangements are prone to breaks and/or shorts be `wen wire bonds.
[0003 The prior art Figure l is an. actual photograph showing tree
resui i g complexity" of  wire lit tiding or w onnea" ting two
.sacked. -wire bon chips to a support substrate or c` nn. _.t ion
surface. Consequently, mom and more !a_`: are being aP..: of to ,G as
l:' 's (flip chips) to be fin  v1s:,;rzTzd the connections of a SM.
slCs .,x: i.,'iteT', '4sa E''. fwil , iD nail; I1., ci"hika_; are
still ?C(,!IiTTaG"all t'  appropriate for 1nam i ' s j-bwr, l he cost
of desigiimnp and, ",nani Aa :tumn o a Fr, having etbe  circuit: that
aft; already a lilatie on a W13 t.; pe. chip may not be worthwhile in



many situation ch..fOI, as SIP complexity increa es, it would be
advantageous i existing  WB chips cou d by combined with vaiiable
i'(_'Circuits. Furtherm-, re, C'V GP FC i??tircvnliectu_2y
,echno.Iog y Phas become ,--f icult. 100041 Therefore, effective
techniques fo intrconneeti..ng large numbers of ICs in a SIP  sa'
u... turn with m mime) wire bonds 13-ould be advantageous. 3  SUMMARY
OF THE I VEN' ION TOM The issues discussed above arc .addressed by 's
be present in'VeJ xion, which generally  comprises a pl.ur pity of ER
_ chips interconnected in a package ha ins! at least a stack of two
leve3s  of su` h ele c t obit {hips e.iect? caity' connected to a
connecting surface or substrate and h.er'e3 at  least one of the
stacind electronic chips is a wire bond chip YT' E.) and at leait one
is a Mr, chip  PC) [0006] According to one embodiment, an electronic
package comprises a stack of electronic  . ircuit chips that
incl:ides at least one wire bond chip, and at e3g one flip chip. The
remainder  of the chips in th stack can be either a V13C (wire bond
integrated Circuit) or a F (flip chip).  100071 if the first level
chip is a flip chip, the connection surface or substrate will define
i. i.  :;f3Tital:t 1)a. d ?i for e, eCtrliwa'f} ~~?lne'C-iri{; the
flip ; 3E~J. The flip chip 5^/ta a~sra.!'' an active sill:: and a.
back side and comprises first electrical circuits connected a m fpl
city of bump contacts on  the active side. These bump contacts are
arranucd ':ccoidi g to a pattern that is ,substantially a  Mirror
image of th,e pattern of contact pads provi tied on the sub tra_e,
The bump contacts on the  flip chip are Step positioned so that they
are in electrical. contact with the (contact pads on the  



connection surface or substrate. side The back idof the flip chip
further de,:i t7eS a Tails tiGllp`1t;J of wire bond.. pads. As
mentioned above, the package will also include at le_ st one wire
bond c'htp,  which will be on r higher lcvel of the sack. The Wirt,
tU Will C'G sasv -C ] ts,_ . F'i chip N~._l,~ 3s2 . s:i'r,r electric
t`.Icudts, which are connected to Set de. wire bond pads on a
-connewt.ion. aid: or top side of the  irF', bond chip. 'l-laird and
subsequent chips of the stark may he either 1ti C: chips or wke bond
chins an 1 there i7 td also h included electrical corinee d ons from
the %iec rime chip on the  second level, whether a rip chin or wire
bond :,hip, to d ` brst flip chip and a1.) e ,c_P.ical a s - on the e
"  connections from the eiectEt,iiic ., chip v third .. [~ Orel to
the , el ., cr . r0n,is chip or the scrGnd Iwci..  Fi;r'thez, if the
wire bond chip QW) is on the second level of a stack of three chips,
flier, the  connection surface o substrate will define additional w._
., bond pars and further co npn4.se at  east one, wire o,. e e tiica,
corpi.ection from one of the at least one i? uid.pl citTy of wire
bond pads  on the, first wire bond. Min to one of the additional coca
.ct pads or. the connection .dace or  substrate. [0008] Anot ,er
embodiment of the invention includes rrangeme_ats of a stack of ICs =
herein the low or zirst ewel IC is .",., vi ire b?nd eydd f2Yfld one
Ot the upper !Cs is the at leas, one  flip chip. Then as was the
case? in the firs= embodiment, the remaining levels can be either
another [lip level chip or a aother wine bond chip. In both of the
embodi ents, whether the first  level chip is a flip chip or whether
the, first level chip, is a wire bond chip, it will be appreciated.
by those skilled to the art that there will be a large number of
connection options not possible in  



the prior art. For e xampple, both the fliip chips and the.. wire
bond chips may include contact pads.  That is, there m y be included
contact pads on the top Site of the wire bond chip, and on, the
backside of the [lips dill. The contact pads are conne ted to wire
boiid pads o -n the same side by  means of electric lly conduct, v"
traces between the tv. o. lie patter:t. of these onto pads is
selected to receive and make electrical contact with another fir,
chip having hump contacts,  Which hump contacts are a ''.irror image
of the patter r, of the eonta.ct ppads. [004091 Still other
ernbod.iments include even morn complex C ectronic packages Lat  -;
ri3ari , at least two SIP packages of the type disclosed i.n the
above eml od.sment . 100101 The O3 .;gv)ii:x; has outlined rather
broadly the tvalures and of  tstr p?-ft,`,. is. invention iii. oA[i.;
i 'ha" the uv.ailei.'E description of the .7Y :;ris3C'sil 1122 :C:
(tiif,IS <:".aV be  t?cttC sE..,,"..Sta>C,i. .,l.It,.i:-1G:?3i
feature and U_tE -?na: 2.gL'"i, of their F _tiun E.-vi31 ,.e lie ..n
hen s hereinafter, wn.'ch onn the subject of the dish c=5 of file
invent`on, It should be t i iP:iat C by  1:hose skilled. in the ad
that th eoncept_on and specific t odiment disclose ' may be readily
uti..>.5%+.'.',d as a bas. S t!: r ibtl. f iii or utsi tying other
stns ..tvY3'c;;'s or processes for carrying out t hie  same purposes
of the prese.;T t inventim-. it should also be realized by those
skilled in the art that  such equivalent" constructions do not
depart, from thie spirit and cope of the nvenfio as, set forth  in
the appended claims. d  BRIEF DESCfi!c'FlON OF THE DRAT. INGS [0011
For a more co.- plete understanding of the present in en ioon, and
the advantages  thereof', reference is r,,--,w made to the following
descriptions takor in cc :J nc,tion with 0o;  accoi~, panyii ig dra;
Ming, in which: 



[0 0121 F':r=s73re 1 shows tli i122.~e arid. 5."o.i }+it."-.'.t y of
wire bonds now on 1"i36I%:v IC. d SCE^ISi,^M; 0013] Figure 2 Must
rates smack of three IC chips on substrate or connection surface and
the various possible Fconres t..i?ns available on various SIP
arrangements accorr.ling to the present  invention; 004] Figures 3A
and 'B i lustrate a?a simplified prior art bottom viex, and side view
respectively of a. p'C'wit7 bump contacts; IOO1. vl figure 3C.
illustrates a Fr` similar to tha^ of Figures 3f. and 3B with
conductive  traces on. the liark side of lire FC; 00161 Figures 4A
and 'lB illustrate a perspective View of tie sop side and a side view
respectively of a simplified prior art wire bond chip with wi e bond
con'ta t pads on :Ire- top side:  0017 Figure 4C illustrates a w re
bond chip similar to that in figures 4A and 4B further  it"tlCF.yt$'f
C. ; .conductive, pads taces, and termii1a]s for connecting with a
flip chip; i_i'8fl Figure 5 it3i:.l.:..C,.s hew the bump contacts of
a FC t@l%p chip; make contact At(=_ the  contact _-ads on the back
side of a F C% or a wire .ciao. c ip of the type shown in iPigure 4C
or the  n act pads on a substrate or bonri c`ing surface; k "vtJ s.~
I , .  ~F>i 't'.S>.,i[ku 6 illustrates a first embodiment Cl the
3!1L'e".C,oi3 .lfierv i!"i the fire ( 5'.' ;~' i5  C [0020] Figures
7A and 7B respectivel show cross sections of the contact pads and
traces  hiving iel ct cover layer on the hack side of a flip chip and
the top side of an wire bond. chip  accord S1g to the tt'i+.ni:?aS of
another ::.eit3t".E i'S7C+xl of the "ae esf.;n Q?' . c,41 tioid: 0021
i. Figure 8A is a cross section of a '"`r.. illustrating how
insFadat`nt material maybe  deposited between and under the metallic
or conductive traces and Figure 8B it u` orate s ho v,,  



recessing the conducive', connection > below the top spa- face or the
insulating ma=terial can help  prevent degradation and shorting;
i0v'P + .9 Figures 9A db3':"iC@g1'i 9C lilt >rll't^,!! how p:ae,
Conductive trades on the back side of a  flip chip or the top side of
a wire bond Chip May include multilayers of metallic such that the
in=u ber Cs.`t gossi.hie {.onneeti.ons may Cie increrse~d; [00234
Figure 10 illustrates, the use of alignment marks on the back side of
Chi flip chip;  10024] Figures d f.. ?{t are side -dews of the basic
arrangement of Figure 6 and illustrate  various dip arra' gcinents
and con. sections or sub e [bodi.3 e.Ti9.,4 of a three !C chit stack
o-n ..  substrate or connection surface that includes a flip chip o n
the first ev `^. and d" d cast 3, e wire  bond c i"p on the second o,
thi Tetiel a ordil S thl eac iii s of the 3 yet ?: in; iition'. [0025
Figure d ild,astra es a second embodiment of thee`., invention
wherein the first level C  is a wire lend t`ddi ), chit;; [9Of26]
Figures 16-1.9 are side Yews o fthe basic arrangement of Figure 45
and Ilust_ate various ch p arrangements :.nd ccnnvctions of a three
i{. chip stack wherein at feast one lcvs; ! of  .he second and third
tenet of iC chip is a PC; 100271 F-ngua , 20A shows a stack of Wee
flip chips M; vaat'ou5 eled6cal connections  according to the to
king, of the drew Cx invent coon; and 8  [0028] Figure 2DB also shows
three flip chips except two of the three chips are at t}_e first
level and the t ;kk-d is at a second Eye! and pr vides b dge a .oss
the Two at the first le vs l; and  [0029] Figures 21 . and 22 e llust
rate pa-Aagin and connection' of two or morr Rib-packages  similar to
those 'discussed c Sovf ,with respect to Figuces 2 and t 1-1.4
contains z in a single  



packa.Ue. 9  DETAILED DESCRIPTION OF IT L US"RAT I "/E EMBODIMENTS .l
[0030i The dT9 _`Ydiir: -.itu ..: :3!rg of l`ie presently }7.S'f ~Lt
Cc u` c'al}pG"iTen'S 2re ~1;. ,,,.,7A5S;;d. in +,iew<id  .  below=.
It shoalld be appreciated, fir}twweve r, that the present n vention_
provides many appi cable  invei,a vc Concepts that cam he (-ril;oc
iecd in a td..c; variety of specsic co:nt ,Xts. The specific  ''Gibo
d7Y4rents sdl SCi3.Ssed anru mere) illusirad ve, or specific ways to
make and use the irv e_ntionn,  and do not limit the sctxoe. of the
inventio . [pd3  3-_~ Refeardnp now to Figure 2 there is i rstxated a
stack of three IC chips DOD, 122, and 24  mounted to a substrate o-,,
Connecting surface 216 such as a P board. There is also shown. the
various connections made possible by different 2CT',Sgf isedlt5 of
flip "daipS and wire bond rhizls  according to the a .resent
invention. As v11 "l be discussed in detail later, each of the. three
chip's  20--24 mar he either a flip chip or a wire bond chip, HoseF
ever, except for an e 1"?bod 12en c i.scussed. later that is
comprised of three a 'm chips and shown in Figure 20, a h arrangement
o f  the three chips will nciudde at least nn flip chip an' at least
one noire bond chip. [0032] The arrangement shown i Figure 2
illustrates connections at each level that are  possible with v;
rious corriibia ations of both ip ch~ Ps and vv`ire bond chips and
therefoi-e should  be appreciated 'l it Fig ,Pre 2 's for discussion
and illustration only, Prior to discussing the. many  and v'ario'us
IC chips, ar angements, and their = on_nec on, refer now to Figures
3A, 5B, SC, 4..A,  



4B, and 510 a`l.. a 1 Figure, 3A i8 n =r.&b3r air  PnT,i'iRa 0.C'.2
top a}.'.YF,p}ee,tY,.-,Iv 'i.".; vV and Figure 3B is a sedc' view
Illustrating flap chip 28, and. showing the hump contacts 30a: 3Db,
and. SO0C on the bottom or  active side 32. As tr.ili be ap ppjef
ated, by those ,{i',.led the an, bu._snl: cornics 3(1a -30c are c o3
netted ,.or ssY.i.,t.'te elects iie circuits (n,ot shown) comprising
the R51) chip 28. = anther, to although flip chip 28 shows a small
nui ider (nine) of bump contacts, it will be appreciated th.:at_  the
I1u ber C5F'; u p contacts Lamy by significa tly' greater t i an
nine. It'Nktl. also? Gt appreciated  that the terminology such as
"top side or "bur k side", or E ,;ottorn side" is for con4 .ri.ence
only  and to aid understanding of the invention shoot the flip chip
circuits could be mounted in  substantially any spatial orientation,
including upside down. [00341 Figure 3C illustrates a Rip chip 28a
siim'i ac to that of figures 3A and 3B, excepi the  back :side 34 of
ah? flip chip 28a includes contact pads 36, Wise bond pads, 38, and
traces, 40  eonneetsn.g one each of the contact pads to one each of
the wire bond pads. The term- "back side"  is used. h rein ordy with
respect to flip chips, and reins to the side of the fl+p. chip
opposite the  bottom side tiaE. has the bump contad;tz,. [00351
Figures 4A and 4B illustrate- a prior art simplified top perspective
view and a. side  vie+.a respectively of a wire bond chip 42 shmxi i,
a 6_ , st sit of wire bond pad s 44 444 on the  No side 34a of wire
bond chip 4G, Pads 44,a-440, include c nnaectirig wir s 46a and. 46d
bonded..  tt3 i"IC i c3,s.. Tr:, term tL1i+ s!L.te, is used herein
only with respect to wire bond OhlpS. a zg?4l5"C !ii,  ilustrates how
the top side 34a of the v/itc, bons. chip may also include a
plurality of contact  Pads 4, a second sett of wir bond pads 38, and
i acres 40. It viili be appreciated. that including 



contact pads 36, traces 48, and the second so of who bone pads 38 of
course, increase the  complexity of the top 34a oft wire bond chip.
However, these cunt ct pads, traces, and wire  bond rds vvil_ a so
increase the flexibility of coF' bining wire bond chips and nip chips
in a  CL7r`"loina-tion s `acl~. 0036] The dashel lines of Figure 5 ii
1st ;-?tes hoe the flip chip 2 having bump t e nLialJS:  "c tx:ac,
tiJa, 30b, and ,30c is pC ui--.36Ck ed .,.ga.F'"3 One. sonnet pads on
a substrate or surface, the contact pads or, the back side o- a flip
chip c, the contact pads on the top side of a 11 wire bond s chip.
Thus it will be . 'that the contact mirror r. i,chip. fY. appreciated
pad rl.ni`iP:r H= I x :7i.. .:%.ge of the  buali contacts o a flip
chip such that e cetnnical contact is made betwee-7. hump contacts $
Zia, 3Db,  and 30c. and, coo xct pads 36a, 36Y and 36c respectively,
Electrically conductive traces 40a, 4Dv,  and 4E0c then provide
electrical connections om the contact pads 38a, 383, and 38c to dic,
wife  bond pads 38a, 38b, and 38c respectively. [0037] 'Therefore,
referring aga a to Figtere 2, various possible connections will be
discussed. For example, if the bottom, chip 20 is flip chip, then
there will be  um : comacts on  the i rtoril side of the flip chip, -
hich make, electrical connections with contact pads on the  substrate
orconnectin..s a'd"face 26. Therefore as Shown in. Figure ,, there
are a pair of  conductive traces or leads 48a and i8 r ::xtr_m 9sng
from the contact "fad; (not shovn) out from  under the flip chip 20
to 'connections that will be made, to the conductive traces. it the
integrated  circuit 2 t; as S. L'A!r?_ in Figure 2 is a vi .re, bond
fill l's_* 3, there will he included v`viae bond pads  such is wire
bond pads bOa, :5,0b, and' SOc located on the top side or surface of
the first leve wire  ho-nd chip.. he Smart bond, pads SOfl Of, and Oc
are in f sire. connected t , other electrical 



traces 52a, 52b, and 52, on top, of substrate 26 by r means of
connecting wires 54a, 54b, and Mc.  Therefore., it can be seen that
either a wire bond chip or a flip chip may he used a$ the first leve-
chip 20 according to the invention. [l . 8"] if the se %ond level.
chip 22 is a who bond chip arid. the first level chip is a trip chip
as  was discussed above, then, it will I )e appreciated that there
i..-l need to de connections made  from the second level chip 22 to
either the first level chip 20 or the substrate or connecting sa
rfaac 26, . There fore, if W o second level data} is' a o,ir,. bond
chip, there will be included %aa the:  top aft. r;ry of t_ .. second
.;VGS chip 22 `s) pli:@Ytxl.tja of wire Ovid Ii .rS,. SL?e:.li ,.,:.
wire bond Pid.S 58a,  588, ` . . c. and .54a. I t of i'' the e may
lie substantial'ly r ore 111,1:. the 12  four who Cori{ pads 58a-58d
as shown. In the embodiment illustrated, the wire o d t id 58a is
con:?ectted to another w re bond pad 60a on the top surface -- the
first lesel chip 20, 'which nlay  be either a iiip chip or a v. ire
bond chic), l y means of another connecting ,,ire 62a, The wire  bond
pad 0a D? ,Y Simply serve as an interm ediate stop for at other whre
connection 62b the  wire pad bOa to .: contact pad 64a o ti the top
surface of subs rate or i nn.ec irg surface 26 as  indicated. by
dashed pries 6217. A..,`. rnateiy, who and pad 60a may be directly
connected to a  circuit (not shown) comprising part of the first
level chip 20 such that circuits on first level ;hip 20 and second
level chip 22 may be interconnected. Also as shown, there ma i be a
second  We bond glad. 58b on the top side of file second lei?el chip
22, 4t hfc,h "_s connected d ec-dy t{i  aitoffi.ei contact pad 64b on
substrate or contact sdace 26 The. wire hron 2 pad 58c also on the op
side 56 of the second level chip 22 will be discussed later with
respect to the third level  chip 24, [_0039] Therefore, 1o 4 assuming
that the second. ierel chip 22 is also a 1up chip, it wi1E. be  



appreciated Chat the back side 34 of the first. level chip 20 w dl
include contact pads, traces, a ns"i  wire bond pads similar to the
contact pads 36, traces 40, and =wire bond pads 38 as d seussed in
Figure 3C, Therefore, referring again to Figure 2, it is seen that a
trace 36a extends out ;'rom  under the second level. chip 22 (whichh
is another flip chip) to a terminal point 38a, Terminal  pone 38a may
then be. connected to another contact pad 64c on the top surface of
substrate or  connecting surface 26 by means of a Connecting wire
6ti. As s?ovin, the Contact pad 644 on the  sur[ae of substrate 26 is
?:. to n co _ ected to an electri al3ir o du{t,ve trace 68 for
selected  outside eonnect7ons, Referring now to the ON 1, levcl . r i
ip? 24 and as vans, discussed above, it ;will  be appreciated that.
this third level c ip may either be another , e., chip or another
wire bond chip. 2.tefsi e, .f iho alt ,_L ie;vep chip 24 i : cW on_'
wire ", ad chip. th, e are ,a w a plurality ssl 13  wire; bond pads
70a-70h. Thine of the pads, 70c, 701 and 70h are shown unconnec e.d,
however,  the other pads' 0a, 70b, 70d, 70e, and 70g, and 7;)h `w: i
l be discussed. As show.-,, -wire bond pad'd 7'0a is coniie ted.
directly to a. contact pad 64 on, the top surface- of substrate 26 by
a bond  wire connection 72a. Fu the-r as s io x, %, there is an
electrical trace 74 leading to an t utside  connectis 1. a addition
to the direct ronrieaio i between the third.!eve1.chip 24 and the
substrate  o connecting surface 26, there is a so shown a wire bond
connection 72h between the wire bond  pad 70b on t- hod level chip 24
and.. he wire t _Fnd pad 58c on the top side 34a (if a wire bond
chip) or back side 34 (if a flip drip) of the second leve chip 22,
Iri the errbodirnont shown wire  bond pad 58c is finder connected to
a We bond pad 60U or_ the top side 34a or tack side 34 of  the first
level chip 20 by, arrears of connecting vi ,72c. Thus, it is seen
that the wire bond pad 38c `..da.y siirp'y be an intermediate
connection from the wire bond pad 70h or, the third level  chip to
the wire bond pad 6Dti or wire bond pad 58c could possibly be
connected. to one or the,  



ciracuits (not shown) comprising a portion of the circuits of the se
o "I! level chip 22. Likew se,  the :earn bond pad 60u of the first
level chip 20 could also b connected to ciccuits (Potshown)
comprising a portion of the first level chip 20. [004011, Further as
shown, there any be a direct ire connection from. wire bond pad . 70d
by  connecting wire 72d bypassing the second to of chip, c 'mpietely
t{ a wire pad 60c or the trop  side 34a Of a wire bon- chip) or back
side 34 (if a fit; clip) of the first 'a vel Chip 20. Also as  howffi
there may be a wire bond connect on_ 72e between the w,rre bond pad
dOi of first -ever.  chip i0 to the t ;p surface of the substrate or
con na'ctin Stir. acre 26 t o .i. contact pad 64,,-, Ass Wa's
discussed pirevioe sty, contact 64e may be connected too a conductive
trace 74 f r S 1 .` `t c nnections to the outtsid or other s sterns.
Yet moth ei , fnn:.;c0or,,,-n y comprise a wire . on;1  connection
from wire bond nac 70e on the top of third level chic 24 , to ., bond
pads 58d on 14 second i tc, el chip 22 by means of C'onn.f et.irig
who 72f Mc bond. pad 8d.. -'" iii: :hen in i tLi"i1 be  connected to
a c Intact pad 64.f on the c oEnecting surface 26 by another eo e
ecting vvi~-e 72g.  Fidiafty, there may he a wire connection between
who be "Eta pad, 70g on the third level chip 24 which bypasses the
second level chip 22 aiui. bonded directly , a wire bond pad 60d on
first  le w'! Chip 213. ['0041] A other err ingemeitt herein the thin
i ievc chip 24 is a flip chin is not discussed.  As showed, if the
third level chip 24 is a flip {hip, the top side, 56 of the second
level chip 22 will  inciude traces extending om contact pads and r
;ne thi d level chip (not shown) from under the  chip to adt itional
wire bond pads on the top surface 51 Therefore as shown, New is a
trace 76a  



extending from under the third level chip to a Fire '.oad pad 78a on
the top surface of the second level chip 22, According to 7i is
connection there is no further wire connection from wire botid]  pad
78e and such a connec Jon might he useful ii ';he N re bond pad 78a
was connected. directly  to a tiu7 -)n of the circuitry in the second
level chip 21 There is also shown a second conductive  trace 61)
extending from underneath the third vef chip, 2/1" to "a wire bond
pad 78b also On the  top surface of the second level chip 22. There
is further included a connecting where 76e bonded  to pad. 78-. and
extending to .. wire bond pad 60e on the top surface of the fir's':,
level. chip 2f4. :. riCai a ..o. u3P~c:2 -QCi could, n vEt in he
third level chip to circuits in both  the first . iii eX$Yip'1e,
connect a Ci_r. .,iat lever chips aii:.l. second leve chips. [0042] A
third conductive trace 76c ext ndind,, from underneath the thi d..
level chip 24  extends to n v,ire'bond pad d of the first level chip
20 and in turn. to a contact pad 64g, lh'ch, o 1nected. another elect
dcai trace on the surface of Substrate 26 to outside circuitry.
Another  ti $.,r., 16.-.' extends to another rot, r; bond par, 7M,
winch E ! t1.,-<a (,, X_eli:iitt/<.7 d. i'":{"*ij' to I'3 oClsei' y
,.,tact pad 6472 on the surface of the substrate or "nnec ]on,
su.tface 26 ` tl }nn ccting wire 79, i5  x0043] Thus, it is seen that
according to t, e teachings of the present invention tai: re are a
',r`.> 1. "rge iiLtmber or v ii ety o f Cori ection t( C,%i: iques
betl~ een 7'he three le..vels oL n egra"t:ei  a :cwt hip>s, no
matter, whether the chips are flip chips or wire bond. chips I _00441
Referring. now :.o Figure 6, there is shown a first ernbodime`it of
the invention,. which  will also include several variations or sub-
mbodiraents that wi ' he discussed hereinafter. As  shown, there is
the substrate 26 to which is connected. a flip chip 20a. having hump
coma cts 80,  which will be arranged according to a particular
pattern or the underside 82 of the f ;p chip 20a.  



The burn.p c tntacts ,8 " are p{ s.tioS d.. over an array of contact
Pads 84, which Audi be arranged in  a pattern that is substantially
the mirror image of the pattern arrangement of the bump contacts 80.
These contact pads 84 are provided to outside circuits by means of co
eductive  trace a, such as conductive traces 48a, 48h, 76a, 76b, 76c,
and 36 a'.ir strat d in Figure; 2, in the  fen -,lized embodiment of
Figure 6, it is seen that the second level r h:.p 22 may either be a
flip  chip 2.2a or a wire bond chip 22b as is also d he case with a
third le el chip 2 4. Howeve`,  tspicaltly, one of the second or
third level chips will.. be a wire bond chip and the other oi'ie of
the  second and thhd la vets that is not the wire bond chip can e.
beither a wire bond. chip or a flip chip as was discussed above.
Regardless o. vv'hether or not the second level chip 22 's a'} s e
bond  chip or a flip ch-p, these) P_f be , connection between the
second level l and the first level ch p.  Likewise, regardless of
whether or not the third level. chip is a flip chip o: wire bond
chip, there  will be a connection between ts:_ tht,t level. chip and
the second l Iel ship- As was disc sse.,d.  above, it Nill. be
appreciated Una these orlnecti vs may, be either wire bond
connections or  connections through Cur3.tp Contact-, and ,,on a
pads. LOW] Referiing now Zi 1'-', }-ures 7A and 75 therE illustrated
cross ? ctional views of  tact pads and d 11Liucti traces aecordtng
to the to z hi.n . of the present inve t.ion As p(3  sliown, tie
cross section 86 of the back side portion of a flip chip is shown as
including a buffer  la/o~ 90, a. Coducti/e traces layer 9 the contact
pads 9x1, and a dielec't:ri or protective filif, 96  lox`:an, 00. the
back site, of he sciniconductoi~ sub^.trate 89 o+."th , flip caip, Tt
he flip chip is also  slim/ii as inch-din r an integrated AreC'.iit
98 ad@aoe:?t the sernico doctor substrate 88. The  integrated circuit
98 comp hses active devices and an roll .-CmiM _striictol The
ii',erccnnec  Structure may coiax}rise metal -interconnect ,-..;.4a
ens and inter-metal dielectric lavers (D D),  



preferably to // o.elecilic eons rant (low-k-) adiepeotnic le` ser. i
he buff c--,, layer 90 may be, Composed,,  of silicon carbide silicon
nitride, or silicon oxide or polymer material and serves as a Stress
buffer material to release the high stresses rest ting from the use
of conne- ting b'alii: y,S. The  metal: c redistribution . la .per or
the conductive trac s 92 provide an electrical connection betyleen
the pods 94 and tidier connection points on the chip`, such as wire
bond pad It wit's. be  appreciated that the conducive traces :.r
meta_l.c r'edisti:hution latter 92 can also be replaced, by  ..h(,.
aril conductive material 94 to serve as the .,..o nducti t~i aces. _t
allic layer 92 may he  copper, aiuminunt, or any other con+ductiv'e
metals and alloys thereof. Thedielectric film 96 will  cover the nie
to t t layers 92 and prevents direct contac of these metallic layers
with ,.he air and  thereby prevents erosion and/or ox dation of uric.
medallic conductive trace.,,. The die+ectric films 95 may comprise.
FSG (Fluorine doped kit coai Glass). USG ( ndo``ea' Silicon Glass a,
silicon nitride. The contact pads 94 may typically he made out of a
umiinum but could be made  out of copper or other materials and are
`rifted in apertures selectively positioned through the  dielectric
film 96 such that they m7he contact with the m tails layers 92,
Forther, al although the o tad pad. arrzai Bement of Figure 7 i t
particularly suited fo.r use, v Ad a 'hp chip, the same,
arrarige,tment may also be used for pror td_n.g contact pass on t",'.
top :id+e, of a wire bond chip. 17  This allows the novel arrangement
of an upper layer flip chip to be elect, icaliy connected to  coital
t loans located on the wire bond chip. 00 61 E iga..a '713 11 s.ate
the cross-section of a wire bond chip and is similar is f igure'7A,
except t'~"a the bond pads 94 of Te who Had chip are designed as par
of th.e  inter." rnCcdt layer 99. Conversely, the bond pads 94 of a
flip chip are designed onk) the back  side of the semiconductor
substrate 88. 



[00471 in addi..tion, referring; to Figures 8A and 83, there are
illustrated. further einbodirnersts for protecting the integrated
circuits 98 of a f bp chip from shorts from the conductive traces on
the tack side of the flip chhip. As shown in Figure 8A, the insulated
layer 96 is both below the  metallic conductive traces 92 and between
tie individual traces as shown. Figure u1', or, the  other hand, does
not include the dielectric film 96 below the metallic traces.
However, in this  embodia:en. the metallic traces 91a, 92b, 92c, and
92.d. are recessed below the inp surface of the  d,eiecaric lay.e 96
to preveant deg adction and shorttin.g of am connections and to more
firady  se=cure a bottom, level chip to an upper. evel chip. [,0048]
figure 9A shows still another embodiment, wherein there is more than
one layer of  metallic conductive traces. As show 'A, a first layer
of metallic conductors `rtraces 92a are  deposited and c ve.ed b, a
first portion 96a of the dielectric film, A second gayer(,-,,f
metallic  ,rte:,.,s 9L t, is then fore red on the tea,. of the fl rst
ports/.'.: t 96a of the dielectric layer. f he :^,"S.S`,ialiic  vias
or sa`itE:ra:t}nne,,,.l o:%'.S 92c maybe G;:,4:. to connect the first
layer of metallic conductors 92a to toe second layer or rdiir tors or
traces 92b. '; he second layer of dielectric  materia.i (,h
completely 3 ers the second layer 9Th of meta he trace*,, and
per'tures are then  fora ed into the second layer 96h of dielectric
mater) a3 ioit w-ed r, the if 9i nation of the contact  or coact act
pads 9d. Although. r. gur'es 7A and `3A only show t.wo Layers, of
conductive traces, rA l8 subst antially la? ger -i14Ambex. of laye.r~
;;ave been used. Thus, It will be appreciated that using two  or ino
. layers Cis m.etaalic traces prow ides much more flexibility it. the
possible contact  arrangements. Also as discussed above, the t ,ntact
pads 94 can a!.:, be designed as the metallic  redistribution la,?r
an<.47 serve as the c oi;ducti/ t"?,ceps. [0045] Figure 9B iNistrates
as an example only, a high density terminal pad structure lasing  



the tech :. que shown in figure 9Y.. as compared to the less dense st
cture of i igure 9C Using  single layer conductive traces. More s
peeifietJiy as shown n Figure 9B, there may be two, or  even more
raw's 97 of wire bond pods on each of the four sides in the
embodiment shown by  using the muitila Less of conductive.. traces as
discussed with respect to Figure 9A. [0050; I i addition, by using
the conductive traces and protective dielectric film 96 as discussed
in the e%nabodimx el'ts above, z]ign 1 ntt marks, such as alignment
marks 99a, 99h, and 99c, may also o included below the top level of
the dielectric alaterial such as shown at the  corners 99 of F! G.
10. ese alignment marks are Protected and readily visible even with
very  complex back- side or top side surfaces of chips. [k0051] Thus.
it is seen that significant improvement in the, density of .stacked.
levels of  integrated circuit chips may bc, accomplished, - n
accordance r'ith the present invention. it -'Aiill  also C
appreciated that the multi as deIed conductive traces such as
discussed with. respect to  Figures 7A, 9A, and the iai.ge num rer of
wire bond pads illustrated in Figure `,B maybe used on,  the
connection side of a wire bond chip as well as the tack side of a
flip chip aher'eforie,  referring to 1tE1*i E: there E.S shown ,..
ai'.ss.;,,tat t ,',;-<.iL'P of t!S. 's, aci.{ of chips Jisc'Bse,.J
with  rx.spe4 t ":e figure 6 l which d re secj)nd lever chip is a ire
irona laip 22.b, As shorn. in Figur e t , th. flip chip 20a is
connected by i t ; bump connvc tons S_' to contact _ pans 84, which.
in rn may be e-onne!.ted to outside ,onnectio s or another ::ire
b,,-,ma . pad 1, 02a b-,,, connection or 19  trace 104, Also as shown
it Figure 1 1 , a wire bond pad 106a on the back side of wire bond
chip 22b may be connected to wire bond pad 108a on the back side of
flip chip 20a by a wire  connection I. l0a Al`erno tc ti, another pe
bond rail. iO`brb way be connected directly to eT/'s ;`e 



bond pad 102b or the substrate or connecting surface 26 by wife i
10b. Still anoi lien connection  ' ay be from a wire bond pad 106c
on, is e, t'up side of wire bond ship 22b to, wire bond pad 108b  on
the back side. of flip chip 20a and then to a ire bond pad 102c on
substrate or coninec titg  surface 26. Thus, it is seen that great
flexibility of connections is possible; using the teachings of  the
present invention. (0052] Ref :wing to, Figure dom ', there P t  ,~
ou,re . is a circuitry shown similar to that aZ of F'fgik re, 1 1 ,
except  that the third level. chip is also a wire bond chip 24b.
therefore it, addition . to a R the connections discussed above with
respect to Figure 11, and as shown in Figure i 2, there may be  a
direct connection from a vvire bond. pad. I r 2 on the i.op side 113
wire bond chip 241-" directly  to a wire bond contact pad 102d on
substrate 26. I <keGS ise there may a direct Connection from a  wire
bond . pad 11.2b on the top surface l 13, of wire hand czhi-,? 24-b
to either the top surface of wire  bond chip 22'h or to the back side
of flip chip 20a. s tr i., d s ti se 1 sh ve Gu:tit re i ect to r ig;
are Ii, all of rise possible cor.iection. between the se Y}d le e
wire bond Chip2 '.b tto tide: tiep  chip 20a and the substrate 26 are
also still possible with. the embodiment shown in Figure Q  [0053)
Figure 3 is s.,ri.1a; to One circuitry of Figi re, i2 except that e
third le vet ` chip is a  the ..  d' .Y14 chip 24a. Th.--. .;:LEST.
as shown, there is a r rat i.t'.. flip C"?:1.1'+ 20a, a SG; t3_P:(t
wire bond.  chip 221. al-Oa third leve lip chip 24a. 10054] Referring
now to Fi.gu C 3, We are shrews ;an .crle. , of the various
conneciion.S.  As ha-" be. ^. di..SCus ed above with regard to i C3s.
3A, lB, and a 5, and as a s w h be .s p rS f, ao ,i,t'  



__ by those skilled in the a't, a flip chip, FE., iegoi-r m a nasalg
set of eomact ads `~i.,. `t. c-''Fp 5el.:i'iv 20  it, e. f5,62 chip
2..4a. requires a mirror image set of contacts or, wire bond chip
22b. Therefore,  ,various connections that could he macic with this
arrangement in.Ciude a. i'....,t typical' ar ange* ent  When, uL.;p
contact 116a is electrically connc.,ted to a contact pad I i. fir:,
Which in i-.urn is  connected by a trace 120a to a wire bond. pad
122a. The ,cire bond ,ad 122a is tthen shmvn a,s  being connected to
a contact pad 124a on tic substrate or connection surface 26 by a co=
neecting  wire 126a. . here is also s sown d bump contact 1. 16b,
which is in electr c, i contact with as  contact pad I ?.8h, which is
directly connected by an internal via 128 to a circuit 1300. in the
wire  bond ch p 2.2h. S T p co ttac C f ;, t i ('R ir' ~ a fls sho i[
9'l ctrical coat ct with :; E C$  pad 118c and in turn in contac with
wire bond pad 122b by a trace 1120h. Wire bond pad 122b  may then be,
connected to a wire bond pad of trip chip 20a by a wire 126h (solid
line), or  alternately wire bond pad 1221 may be connected. to a
contact pad 124b on the connection  surface or substrate 26 by a
connecting wire l26c shown partially in dotted lines. Further in the
saris e manner as discussed. above with respect to Figure 12, a
circuit 130b internal to the wire  bond chip 22b may  e Connected by
a n a I.28b to wire i' fe_d pad.. 122c. Wir. ,, bond pad 11 22c n ray
h:e- coil, ected, as discussed above, to any suitable term anal on
flip chip 283 or on substrate 26 by  connecting wi..re 126d. [0055.5]
Referring now to Figure 14, there, is shown a stack of chips wherein
the first chip is a  flip chip 20a., the second chip is a flip chip 2
,a, and the third chip is a win- bond chip 24b..  [00561 As shown in
figure 14 f r / . 1 on n x in ~blipx .AJ 



ca 'he rirat 1_.-vel includes contact pads, traces,  a tierrniiiai.
polii.s on its rack side such that the ..ump cox to=cts on 11ip chip
. 2. z may he  connected by ;.,"ire 132a to sithstrate or connector,
surface. 26 or to an..i' aott connection as ti ;s.SiCr. f e y. Ct
a~"s r ~', 13 .1 5'. It a l` P t3 - .. . ;. ' r l SO ' f; ' C .' 1 '
h i t:. L k S a ` it 1s C' x cd 5? Pli' S r x "E?ti5t 7` il ,e, t~.d.
l. double .,: ;~ (;t fit. d ._ . 5 I. Y'"tt,t<Lia>i=dalfi'n on the
back ,. side or flip chip 2j<t f"fi ra`11;J 22a is also shown t_ .  _
iuVi 1,~ CtB>rt cf""ifFJfi:a 2.1  on Me back side. lviore
particularly, flip chip 22a is shown having a circuit 134 connected
by a>an  internaf via 1.36 to a holding pad  3>a on he back side of
flip chip 22a. In the embodiment ` OVI , bOndfag pad 138a . is
connected to the w. =c bond chip 24b by it { onrect.ikg wire 140a.
Similarly as shown, a (.',f;'i nectin ;sir 14GG may be connected from
wire bond chip 24b to the  l aek side of f Hp chip 22.a as, ho vn by
a solid line, the back side of Q2, chip 20a as shownl by it  dashed
line, oor to the substrate or connecting surface 26 as shown oy a
doted line" [0057] Referring now to Figure 15, there is shown an
embodiment where the first Level chip  is a wee band chip 20b, and
wherein the second Ci'r1? --nay be a flip chip `22a) of wif-e bond
chip (22b) as indicated by reference ru-n-orals 22a1h. Si ilariy, the
third revel chip may be a flip  chip or a ire bond chip as indicated
be reference numbers, 24a/b. However, as was discussed  aboveat least
one of the second or third level chips to be a file chip. Therefore
as shown, the  connecting wire bond chip 20b may he connected to the
substrate or connecting surface 26 by  means of connecting wire 142a,
which e .tends between wire F and pad 144a to a. contact pad 146a on
the surface 'T" the substrate in a. we i known manner. H=owev e.r, as
will be discussed  



later, the :wire bon clip top side will include additional wire bond
pads such as wire bond pad 144b, ;which nay be connected to circuits
in the chips of the second and third le, 0.  [0058] 1Lefef"Dit to
F:g1F3'c^, 16, there is shown a ;CPC: i1C example of the circuitry of
Figure 15 wherein the second leve chip is a second wire bond. chip
22b are? the third level Chip  is a .Eli, chip 24a. It will be,
appreciated of course that the w ., 2C., bond chip l(,Yb is connected
to the  substrate or +"fan?eti titre Sl.ti"I.aC. 26 in a manner t1c;
.4iiSS ui ae?i7sJe ~wr,til respect to Figure 15. In  addition, wire,
bond chip 22b is shown having an internal circuit 14'+a con.necded to
a w3i;e bond  pad I48a on the back side or top side of ww1._m bond
ch.il 22b, l ic! in turn L e conners..,t. Jy a. core nc ng wee 1 50a
to evili the top Ads of ,,re bond clit ' 1P11 sh,;),v by the so 3d.
line, or 22  to the cormection surface or substrate 26, as shown }y
the dashed line. Similar to the other  -emhoc! vents shown above,
wire bond chip 2)b 1cr= 1:zver ~ tur117Et ., contact pads such as
contact  pad 52C, v ich is co'inwe, ted to flip chip 24 r by a bump
contact such, as bump contact 1'a.  Contact pad 1521, i.. the
embodiment shown ii7 Figure 16, is connected to a second internal
circuit 147b of the wire bond chip 22h by an nternal. via. Further in
a manner that has spread y  been discussed, limp contacts 5?h and I
Me ad connected to bonding pads 148b and 14.8e  such that the flip
circuits in the flip chip 24a may be connected in various
arrangementts as  necessary and as discussed above. In the e
ibodiment shown, the bonding pad 148b is canuccted  by a connecting
wtre z.50b o .: wire bond pad 144b on the w -ac bond circc+ itry 22b,
Similarly,  who bond pad 148c may be connected by a connecting wire
150c as necessa% p. [00591, Figure 17 illustrates an embodiment
wherein the first chip is a wire bond, chip 20b,  



the second chip is a flip chip 22:a, and the third' chip may be
either a nip chip or who bond  chip 20a/b. Therefore, 5n. add.ition.
to the connections discussed. above with respect to Figure 1,5,  the
etonodiment of Figure Y! illustrates boil' the top side ofsvii~:e
bond. chip 20b may include  contact pads as disco:Sped in Figuro 4C
above, as vaefi. as multilevel conductive rac s for pro siding
Connections to the circduit, of the f Lip chip 22a. S SY ot4'S , is e
d=L YY c l .alts d1 nip  . . - win bound i 0s chip 22-a. 1 are in
eee4tdiC.al C r12taC,. Wltd"r ..ty>_1taCa pacts on the back side . f
rE ~..1i..ne chip "Lean and  onnected by double l evei traces toi the
bond n.g pads 156a ai_di 156b. ii -lady, the back side of  flip chip
22a will include bonding pads, such as bonding pad. 158, `or
trovid.iag output bwes,  such as w put line l.60a, f thee silt hip or
wire bond hip 20a/t?.. [00601 SIC circuit t f Figure i8 illustrates
,be arrangement + herein Jie fir; t level chip is a  w he bond 4',15p
and the second and 31"rla.. level SO 22d and 24a an both Sp} Ct;1p5s,
The  connecucos for this c o-cuAr art '=vii 'o ;.t,atl't the same as
in Figure 17 , e\c p; that E.t.a back side 23  of flip chip 22a also
inch ides bo..ndrng pads i $2, which provide output lines 164 for the
third  sevvl Lai chip 24a. Figure 19 sudistai daily the same as (oat
discussed in Figure : 8, except the  back. side of flip chip 2.2a
does not need. to pro vide output connections for the wire. bond chip
24b. For example, ;"ire bond chip 24b nraa be connected in a norm l
manner to a bonding  pad 166 on t h, back side of d`'-lp chip 22a if
de rd'.",i@. F47J,;,V{`', wire bond chip may Filsobe  connected by a
run'-, .in, wit-.:f{8h to any oche, suitable connection including the
top side of  --`F/ire bond chip 20b or the substriafe 26. Of course
the flip hip 22.a may include any of the  connections discussed above
with respect to Figure 1. i. [0061] Referring new to Figure 20.A,
there is still another orabodirne-at of the present  



invention that is substantially similar to that discussed with
respect to Figure 14, except that the  third. level integrated
circuit is also a flip chip 24a. Therefore, in addition to the
contact pads,  (races, and wire bond connection pads on the first
level. flip chip 20a, there are also, of coursie,  bonding pads on
the back side of the second flip chip 22a that can, be used to
provide output  connections for the third flip chip 24a. . hus, as
shown there is a connecting wire 170 between a  bonding connection on
the hack side of flip chip 20a to a connection pad. on substrate or
cony cc ttng sup ace 2.6. Likewise, it is see, t,fiat the back- side
of flip chip 22a will also include- bonding cads for providing
output= to the third flip chip 24a, Thus, there is also shown a
connecting wire, 172 connected to the back side of fli/J chip % 2a a
till, `anothe bonding -o, ..rteeitort or, substrate or connecting
surface 26. [0062] FIG, DB also comprises three flip chips. Ho"v. ev
er, the hump controls of the thin  flip chip 24a are in contact .tit
another set 3 con l ac-t pad; on the connection surface or  "ubstaite
26. Also as shII, n, the backside Let the third flip chip 2 4)..
a'Lso includes contact pad is  ,hat are in elec;rri al : ontact lith
another portion of the hump contacts on. f . e second flip 24  M p
22a, Thus, the secor, ; flip chip bridges and is in electrical
contact with both the Dino o flip  chip 20a and the ti.urd flip chip
24a. [00631 Figure 21. illustrates a. more coalplr } arrangement
wherein. the substrate ir:chides  rn altiset s of contact pads such
as con t::" f pad sets 1, 74a and. i 74h. in the example of Figure
X21  the two sets of contact pads provide electrical cootact between
the two stacks of in_ieg" afed  circuits i 76a. and. l..7 bb. For
example, if the first level is s flip chipp, the remaining levels may
be  any of the other embodiments discussed above wherein ffie first
level was a flip chip and the  second and. third. levels were various
cornhinbtions of flip chips and/or wire bond chips. There  



:lay be connections between the first stack. of integral C circuits
i'76a by means of a contact pad l' 8a through a trace 18) to another
contact pad 1781n to a circuit on the second stack of  integrated
circuits, Also as shown, additional conn..ectiog wires such as
connecting wires 182a,  l+ 2'S,xlrid alilc can bridge between r
fperen`. levels of the two sacks of flap chipz Iii addition,  the
above concept can also be applied to a structure, where the, first
?evel of the we stacks  ccorn;otase win bond chips or where the
firssC level of one stac-~ is a flip ch p and the first level of  the
second :stack is a ,-wire bond chip. [0064] Figure 22 shows still
more complex arranges. ents of Pip chops and wire, bond chips
according to the teachings of this invention, As shown, the substrate
or c tnnecting surface 2$  and the" first level of flip chips I84a
and 11,84b, is similar to the structure' discussed above.., id-'
respect to f ig'.ure 21. However, in addition i hae typical e,u ang
rent oft clip i.86a w th respect  to flip chip 184a, which is si
filar to those emhodi.me`dts discussed above, t. ere is a second ;vet
flip chip I86b t';at bridge s C be first level flip chips l 84a and
184-). The e, is also shown c thirfd ci flip t lup 88a ills`,`t:
bridges t e second level flip chips 186a and ISt$b A ouith l ter chip
stacked ::i top of flip chip t at a. may t'e either mnoAhsr flip chip
or a wire xbors;1, chip. Similarly, 25  there is shown a third and
fourth level hips 188b and 19Db, which illustrate that both the third
11 ,,..:d the F -urth level integrated circuits may be either a Hip
hip or a wire bond chip. Although not tl_u.szr3ked in FIG. 27, wire
!74?'t'd c+li'i C1.t,.flcC,. could also be p?ovflf'edi between
."sP.3.(:?;; of ABC { e =. b E C 190a and WBC 19 0 in the same manner
as siisL us;sLd in FIG. 21. it will of  course he. appreciated that t
E %i articul .. rare to of i ?ii 'c 22 is for illustration only and
is  wit Intended to be ~E#; iti For ex 2.^vle, differ different co,-D
ina.t.lons or flp p chip^, bond chi .t'y'; and flip chips that bridge
other integrated cir u_ts, including other Flip chips or other wire
bond  



chips, are 737te':3d ed to be in.cIuded in the scope of this
invention.. 100651 Although the present invention and its advantages
have been described in dettal, it  should be understood "hat various
changes, substitutions and a t3a6:o ns -an be ri.ade herein  without
departing from the spirit and scope o `the i v i:tion as tyi i i:,ed
by the a p~ ,d ;d Clair%as.  [0066] Moreover, the scope of the
present application is not intended -o be limited t4 the  patticL ar
embodiments of the il'!ustrae.ed circuits, methods arid, steps
descrils ed in the will _. til3~uti7iS{,a..3Lii1. As Li'='Is.. of
ordinary slf lt in the art 'c'trrect v.1.l'y ;4.ppreC'12tc from. tine
L1.iSCl:5;a1;.,-e of the  p7sent invention and c rcuit connections
presently existing or latee. to be develote 1, that per orm
substantially the same function or achieve substantiali the s;am
result as the .cone -ponding  embodiments described ~h. rein m ,,.,v
be utilized according to the present i~`i aentloi%, Accordingly,  the
appended claims are intended to include W th r_ their .co e such pi.o
esses and c..rcuit  arrangements. 6  WHAT IS (.L AIMED IS 1. An
electronic package that includes a multiplicity of stacked eiectronic
flip chip circuits said  package comprising: a connection surface or
substrate de. ring Art elec_riccal traces and second el,~,.Arjcal
traces  thereon, said first ectrical traces extending from b m' wire
bond pads to first contact pad.., said  second e ectrical traces
extending from second wire bon .. pads to Fourth ,,ofhact pads; a
first flip chip having an active side and a back side, said active
side comprising first electrical  cif uits connected to a Ent rn
ltijdn,,ity of hump contacts on said active side, said m'nit`iplicity
of basrap contacts in electrical contact w tea said first contact
pads o o said connection surface, said.  



back side of the first flip chip defining electrical traces ex nding
from second contact pads and  electrically connected to third wire
bond pads; a second dip chip having an active side and a. back side
and having second electrical circuits  cooleacted to a second
multiplicity of bump contacts on said active side, said second
multiplicity  of hump contacts positioned to be in electrical ,,o to
ct with said second contact pads on said first  flip chip; said back
side o,f said sec-o: d flip chip comprising third contact pads and
fourth wire  bond pads; a third Flip chit including a third
_n.ltiplicity of b#umj., contacts in e ectrical contact with third.
contact pads, at least one first wire bond connection between one of
said third wire bond pads on said. back side  of said first flip chip
and one o: said Second. wine Wald pads on said connect on surfac. and
21  alb least one second wire bond directly connected between one of
said fourth wire bond pads on  back side of said second lip chip and
o e of said first wire bond pads on said connection surface. 2 [tie
.'.lea r.nlc Pack ge of eDaim l wherein said third co itact pads are
on said baekside of said.  secono i.Yip chip such that Ste. thirst
flip chip is stacked o,.. lop of said second flips chip, and wherein
said third contact pads are connected by electrical traces to fourth
wire bond pads. 3 The electronic package of claim i flirt .er
comprising an electrical connection between one of sa d  second
electrical circuits and one of said third contac pads on said back
side of said seco"d flip  cl=ip. 4 An electronic package having a
stacked piu.rality of electronic circuit chips comp ising_: a
connection surface defining contact pads for electrically connecting
at least one of said plurality  of electronic Circuit c=lips; 



at least one flip ch p in said stacked plural. ty'rips'electronc
6=hit chips; at least one wire bond on a hank s: de surface of a
second chip of said stacked pwrra ty of  electronic circuit chips; a
third, chip located between said second chip and said connection snr
lice., said third chip being  connected to said CSJmO'taet pad.', i.
i'LfLRfsi...:Yrst i1'.z2ap eo%ita.dvtq on a first side and also
`.'ails iY2edteu to  Said Se :i:l-1 chi f9 " r:o ": fe second bum
contacts on a second -Lie; and. it least one 'wire bond connected
directly between one of said w rc bond pads on said back side  sU..;
:a.Ce Of saio second .."tip and a second wire bond pad u n said
connectio n surface, whey in said  second v Y-" -"ad is connected to
at v ., :}ne rf s 2:.(l contact ;,ads. 


