0- 4 APR 2006 1 MULTI PLE CH P SEM CONDUCTOR PACKAGES The preseng%w [5)n
rel ates to sem conductor packages and, in particular, sem &lb
packages containing nore than one integrated circuit (I C) device and 5 of -
the Dual In-line Package (DIP) family, the Small Qutline Package (SOP)
famly or the Quad Flat Pack (QFP) pagkage famly. The rapid growth of
portabl e el ectronics and wirel ess communi cations apparatus has necessitated
rapi d devel opment i n MUETIHIE OHOP SERAKANDUCTORIBXCERSGES I n particul'ar, the
rapid growth in the requirenents of portable conputer perfornmance 10 and.
“the increase in features in portable electronics and wi rel ess equi prment is
driving. the re I k produce
devi ces with, fgf;féﬁrg%ﬁa‘;eﬁﬁ%&ﬁﬁae%tﬁ%#@h eﬁcgrl B %e §o€§%ﬂcﬁlmf got he
ener gence iehnmﬂdhlt:ﬂ@l' packlag@s coﬁ&@ﬁﬁ@hﬁb& {hiviBhe m-fé'grﬁtedi siradv@q) dgdeusdsi nce the

desi gn I|fe cycl e of ~an be from several nonths to gne or two
years. SHovhtee Dughe- haer%wkw ®Tex faF"’dé’; the Snalliguiiing Peeksar (SORLailyr

products i el ; shorter. “Therefore incorporating
.two or m)rgel gﬁ?atPa@iE&%FI? ag@éje ge enabl es the density requirenment

‘of the product T]ndﬁp@gb@tﬁ@fpﬂﬁdﬁlle@ﬁbc%ﬁi@@ﬂﬁdﬁ&bl&& tindeniestidng t he | ag of
the actual | C chip desig c%ll_cl e. gures .1 and 2 of the acconpanying

“draw ngs - 8@?@653'6‘%31'5'58‘6‘1‘?\‘7@%‘? Aaid d&é%lPBWe’Fth tha figld of packagige Jgdexiges. | n '

bonded by BaRak e e rRE UEhAR P AChANGehe N RoRsbIE Wimplict BALARRRS 1 oo
.2, 3 has eindche incedascunfestotds dmpatabisel@etrondea antl wicle eqmprdentallseimrmgc al

signals arg transmtt dbe en. the | C devjces 2, t he aratus in
which ¢ he BeHCHRRGELGF 1 RICTRe) PRAAEEEPOE \SPioney CHioe SHRBAE on areas

2a, 3a ar %xaihﬁawa@ﬁeﬂﬁu@%% aéiﬁltPeOh@ Etﬂﬁﬂorpi‘s thdemagthosraifipeanipf the IC
25 ‘devices 2 order to facilitate the el ectrical connections to-these

el ectri caIPaém&:(MQR) atkigss az%rantaapow ince thedlevign dife oycl@obanelCGelinched back
DRk  Oheble. 18 Pl o8 bR HRSE gL BERRSL 22 o
ar eas.12a, add edaa’c&onicﬁ %xb;ﬁ)ﬁﬂeﬂroﬁﬁct‘é egenseil] a@@fﬂx&llyrfazmekagmﬁ:r@sieer nal -
fterm nal s .(known aas | eads). This arrangenment ,
mcorporating two or more IC ChlpS ina smgle package enables the density
requlrement.of the product life cycle to develop without being hmdered by the lag of
the actual IC chip design cycle. Figures 1 and 2 of the accompanying drawings
depict a conventional design for niultiple chip packages. In Figure 1, the
20 semiconductor package 1 contains twa IC devices 2, 3 bonded by adhesive layera 5,
6 to a die paddle4. Each of the IC devic;es 2, 3-has electrical connection areas 2a,3a
 through which electrical signals are transmitted between the IC devices 2, 3 and the
- apparatus m which the semiconductor package 1 is used. The electrical connéction
areas 2a, 3a-are arranged around the penphery of the actwe surfaces of the IC
25  devices 2, 3. In order to facilitate the electncal connectxons to these electrical
~ connection areas 2a, 3a, the IC devices 2, 3 are attached back to back on the die |
paddle 4. That is to say,_ the passive face of each of the IC devices 2, 3 is bonded to
the dié‘paddle.rThe electrical connection areas.2a, 3a are Wire bonded to the
semiconduétor package’s external terminals (k’.ndwn as leads). This arrangement is,
30 however dlsadvantageous espec1a11y when packaging two sumlar IC devices. The

electrical connection area layout of the first of the IC devices 2 is a mirror image of

the layout of the electrical connection areas on the-second IC device 3. This |




30 however, disadvantageous, especially when packaging two sim]

devices. The electrical connection area |ayout of the first of ﬁh{e AFB Zﬁﬂﬁ
devices 2 is a minor image of the layout of the electrical connection
areas on the second IC device 3. This 0 4 APR 2006 2 significantly

i ncreases the conplexity of the exter na% el ectrical connections for
connecti ng the sem conduct or package 1 fo the apparatus in which it is

i nstall ed. ei ther adding a
re-distri but o aéfgl?‘lrgépeé glr?ecggﬁﬁ% r%%’eoeé% %sf“? m%“?g‘?}“{eﬁ%‘?nstfae wi re bond
connect i onscohnedting thegslsicaitcloe phokapei |t@ﬂ1efa?galﬁﬁbk'°h GhidhSt Rlind¥idzavi ng two

| C device Si gns each with the | ayout of el ectrical connection areas

bei ng the ni'H$ B i%@é’oﬁ’?eft“ﬁé&'lﬁ paICorBb b cither addiog e reddistrimdima loyee tcost  of
preoducing t r k and, i ncr ease t he nunber nd conpl exity
d2€ o7 Bl 1EORIUELS" 3 BRGH gﬁ ¢ CSPJéeq iops fé’a@@ lqaﬁécqu} :

of the processing steps Téeyui red | i hood of

- product son sanilarfer bdif cl-Hpgth- By Bawhe W0 8C LbvitHedsi &ﬁféné/a%ﬁtwlme léé'%ﬁjc St or
mul tiple chh]% agm conduct or _package 21. Two devi ces 22 3 are attached
to a di e p&idirFadaonneeiion m@ﬂ@wa:@ezrerrpenmae@éﬂmme Bsftoselptiowael y by

means of an de tq.the di ddl e 24. The '
other 1C dgl\l/(?g%gz tﬁ)ssggf[é)ri?@ﬁﬂe%@g Stgﬁu(’%g ?ﬁétor 6?818? glﬁ?e?ﬁﬁaﬁ%g% 4 flexible
t ape usi ng aad TampleAily ofrtieipro@esiog nigpd BABYedddratiage Mikale aRNMRERSod he.

~electrical g 218 ction areas 22a of the IC device to the external terminals’
27 of the SERTEORRRETE Spackage 21. The el ectrical connection ‘areas 23 a

of ther§irst |Cm@yegehg&s§mmee&%ﬂﬁgﬁﬂdéﬁ%ﬁﬁﬁ %‘Iﬁlﬁé{é CIJaeaols 27.

However, in order to prevent shorting connecti on
areas 22a é@ﬁﬂcph@ueé@qmn@gealdél"\wmh’l @@vicdsl2p23: hiepttacivdso Adiepsidldnt. appl i ed

to the ele a reas 22 f the IC deyice 22. This both -
i ncreases t I? C{n‘g fls atgaﬁb?‘g?sl @eii‘gre P@H‘%V%@@%S BE@H%@@SIM%Q 6dentiBsnduct or
package, attslphememdette 68k pallll 24, théetﬂeﬂfee&%.@éﬁg CaaONERA ﬁéaﬁ since the
| C devi ces ?nE?Jst be Ssepar at eé) i'nto upper chips e wmre ondecei as usual,

~ and | ower B hiby megpgpeaifl @flbl@ttaﬁ%wﬂg:@'ﬁﬁ@&utemanaBeaémg@iAB)I C devi ces
S ettt voot e St e
o external temunals 27.of the semiconductor package 21. The electrical connection |
~areas 23a of the ﬁrst IC device 23 are wire boaded to the external leads 27,
However in order to prevent shortmg between the elecincal connection areas 22a on
the second IC devme 22, flip-chip bumps 25 must be apphed to the electrical
20 - connection areas 22a of the IC device 22. This both increases the number of
operatmns required to produce the sermconductor package, and hence its cost, but
_also mncreases the complemty since the IC devices must be separated into upper
ch1:ps_ to be wire bonded as usual, and lower chips w1th bumped electrical conmection
areas. Once IC devices have been designated as lower chips 32 and bumped, they
25 cannef be used as upper chips. Furthermor_e, since this device uses two attachment _‘
| techniques, namel_y' wire bonding and tape automatic bonding, equipment for both
these techniques will be required, increasing the cost of production still further.
It is therefore an object of the present mventlon to provide a semiconductor _
package and a method for its manufacture that contains multiple IC devices but
30 which can be manufactured cheaply and reliably..
According to the present invention there i is prov1ded a semiconductor paekage

' compnsmg




techni ques, nanmely wire bonding and tape automati c bondi ng, equjpnent for
both . these techniques will be required, increasing the cost of &r@&ﬁbemﬁh
still further. It is therefore an object of the present invention to
provi de a sem conductor . package and a nethod for its manufacture. that
contains multiple |1 C devices but 30 whigh can be manufactured cheaply and
reliably.. According to the present invéntion there is provided a

sem conductor p Lsi NG, 4 APR. 2016 a first I C device with a
plurality of el 2%??’?gcaFgﬁg%%@tﬁr%%ragpe%@l?()cﬁnﬁ%8°nr‘6‘étr“fnpﬂ8ﬁfmo €an active -
face; a spameipheytdfanhetivd fact;he active face of the first I C device, inward .
of - the -electrical connection areas; a second |IC device, a passive face of
“which is attachetiSRa6en: Agachphinsthe agtive fapnof the fisst pC derice tipward adltbet ri cal

connect i on A LAS Bnifsi %}e}{ﬁ face opposite to the passive face; :
el ectrical connections betweén the electrical connection areas on the fi rst

and se6ond | C descconbldeviee, plpassive faye 6f whithes aglch@l 8ahé k%Rbr, kd M nal s -

. that protryde. f r-olg l(i). th ga_(;kage. Thi s package is advantageous: since fewer
processi ng "t EES P@lﬁ’e?fﬁ.l dacal GonnscHeR akeas on o agive drseaIpppainalo thicp .
packages. Igas@@dilion, conventional techniques . for connecting the-
el ectri-cal connection areas to the externpal termnals can be used but the
| C devices are @l¢atutabdonrretismmetwenn the dlctiirtiefonnectionardag yalic Hist ke

el ectrical S1(:50 :@3 2ction re'ﬁjz LS ghe sage for both |1 C devices rather than
bei ng mrr&F I g:(r; evicep gnd,a LAty pE giersbeferipnt teminale thet Bosmde fiont i on,
- the el &c’triﬂ@ajgadkggmecti on areas on the -second |C device are arranged on
~the periphery of _its active face and the. seniconductor package further

conprises a thi rjalfif Pickagd isadvatiagepus sinvefesied prooéssiny stdps atsregtirattoed to the
B T R LT e Il
bet ween t héoredogatctingahe eleomieal doafedioafead o tHa@xidmd) Erhfin eyl wad ext er nal
electrical _ termqinals that protrude fromthe package. This is advantageous
‘since the PHE&‘G ?pd‘,%vgps are oriented the same way and therefore the layout of the electrical
S 15 ' connection areas is the same for both IC devices rather thaﬁ'béing mjfrqr iiiiages..
In a preferred embodiment of the present invention, the electrical connection
. gieas_ on the second IC device are arranged on the periphery of its active face and the
- semiconductor packagé fuﬁhe;‘ comprises a thu:d IC devicé,_ the.passive side of which
is att'a__chéd to the active side of the second IC device, inward of the electrical
20  connection areas on the second IC device and electrical connections are pfovided
between the electrical connection areas on the third IC device and external electrical
 terminals that protrude from _the package. This is adVa'I;tage.ous smce the m<:1uSion of
_ 2_1. third IC device hlcreaéés the -fuhc_tion dén;sity of the packége without si'gniﬁcantly"
increasing the compllexity.of producing the sémiconduqfor package.. Specifically, all
25 three of the IC devices are oriented the saxhe_w‘ai. This sixnpliﬁes the connections
between the semiconductor packége and the apparatus in which it is installed.
Inan alternative embodiment of the inventiou, electrical connection areas on
at least one of the IC dévicés_aie wire bonded to the external electrical terminal. This
~ technique is well-known and ﬁnderstdod an& therefore the costs associated with it are
30 relatively low. | |
Ina yet further preferred embédiment of the preseﬁt invention, the electrical

~ connection areas on one of the IC devices are connected to the external electrical




a third 1 C device increases the function density of the packagew thout
significantly increasing the conplexity of producing the sem cg\r,?du&c‘tf“’oriﬁﬁﬁ“
package.. Specifically, all 25 three of the I C devices are oriented the
same way. This sinplifies the connections between the sem conductor
package and the apparatus in which it ig installed. In an alternative
enbodi mrent of the invention, electrical connection areas on at |east one

of the | C dewinels using tapieramtdmatitetsbriiingt '¥hieXla@vdgeBheGhed Galhust SfﬁE@a'- Thi's
techni que is vvell-lknawn and understood and therefore the costs asSoci ated

with it ar&upnat tpgIspablgsa tightep pijeh clpetrical spnppctipe bewderbbodipatsnt  of t he

present i.N@Rihd ' C tion areas. on one of the. |IC
devi ces are conn%g?%gleﬁlgétﬁﬁﬁe rtéer@%arlsriafﬁ@%%%? ?ﬁ%ﬁww{w&%ﬁtlﬂﬁ?@?ﬁ nal s
usi ng t ape laedGntagecustuinediingimibiics therikbraRbAOERW BB EHRCAHR crseOfy t ape
aut omati.c tzgnﬁﬁlﬂr}% enabl gs. a tighter pitch electrical connection between
bond pads “Xh 4 space e L Rigimethed of qnmectiony alsavgiluces Ehp time takendo t he use of

tape aut oMakdegnIOMisBthiconudsy ous since it elimnates the risk of
shorts between conne‘ctionsucrelgdtue(ﬁy 5 the limted space. This nethod of

connection al so Acdudiegtohecondmspeetctihé pressis @ivehtor thersis Preaasiet or
- package. A di to .3.second aspect of the present invention there is
provi ded a?&eﬁfﬁe 41%]%58@ Wﬁ@‘ﬁ‘c@éﬂ?@@ﬁﬂ%ﬂmﬂ%ckage conpri si ng:

attaching a spaeehcHify 4 Bsacafid M€ adtReFad ofth filsf &1 %%v?ced gl:ﬁillf%ﬁ of iex'fn‘ﬁ%ﬁl?tﬁmc a

plurality 10 of electrical connection areas on ep ery e active
face ofl®sapfcleeirigalgonaectiongsrisiog the pariphiened! theaibetfhanss sait Mbésvisai d

el ectrical conn L5 onthe first 1C.deyvice and external electrical
terminals; att ag | r%ggf %(é&ﬁgls%"."%} cq*oélébe ee’és%‘g(?i/fﬁ lqﬁ@?@é’&%‘é‘ e Pethgpacer ;
and for m nfrel€akvice ahd exnattleaficalienyBele; el ectrical contact areas on the

active 15 face of the second |C device and external electrical termnals.
The i nvention wefRchingihe pasrbecfaceetn spond]C devierto-the spacengnéxanpl es wi t h

\r/ie]:a \?v r g][‘ C S E 8 i '\[/ 2 %@gﬁ%@@&¥ﬂ%@é@%g ggtévr%ing 8%%%%]&95{3%9 I&adon thochiest ! onal
15 face of the second IC device and external electrical terminals.
The invention will now be described by way of non-limiting examples with
reference to the accompanying drawings, in which: .
- Figure 1 is a sectional view of a conventional multiple chip semiconductor
package;
20 Figure 2 js a sectional view of an alternative design for a conventional
multiple chip semiconductor package;
Figure 3 is a sectional view of a multiple chip semiconductor package
| according to the present invention;
Figure 4 is a sectional view of an alternative multiple chip semiconductor
25  package according to the present invention; and
Figure 5 is a sectional view of a further alternative multiple chip
semiconductor package according to the present invention.
In the Figures, like parts have like reference numerals.
Figure 3 shows a semiconductor package 41 of the present invention. Two
30 IC devices 42, 43 are joined by means of a die paddle 44 which functions as a spacer.
The die paddle 44 is attached to the active face of the first IC device 42 by means of

adhesive 45. The electrical contact areas 42a on the first IC device 42 are arranged




package; 20 Figure 2 is a sectional view of an alternatlve desi qp % f;?g
conventional nmultiple chip sem conductor package; Figure 3 is g€ [P) a6
view of a nmultiple chip sem conductor package according to the present
invention; Figure 4 is a sectional view-of an alternative nultiple chip
senmi conductor 25 package according to ¢ he present invention; and Figure 5
Is a sectional view of a further alternative nultiple chip sem conductor

package acenydidniy periphbey @tﬁ@mﬁelﬁﬁé&mﬂh@m ddileet MefdigPife d [oke parls have
i ke reference nunerals. Figure 3 shows a sem conductor package 41 of the

present i ngB#rhed i tegpiddls Olf@C@‘éB\/ﬂa@fesﬂMd of freanlectiicil nedatharensalls, ol a di e

paddl e 44 he di e paddle 44 ached to
" the. acti ve%%grgwg hbplﬁferr% ?%C@%lcﬁ'ﬁpeﬁté%‘ﬁgm ¢ 1o thy ﬁl§§Wé 45. The
el ectri cal commtton aRhesl 40 ;ﬁ@srwﬁdé of - sécGn@@@Ideﬁcéas %ﬁm@ﬁé@%ed APR
2006 5 _around the periphery of the active face of the I C device! The die.

paddl e %4 Peanyeh adbgsive 6 to H@ qﬁl@i@l@ offthexdieipeddlé 44 ¢g therfinarl€ defvidehe
Cl oot ool TRARKAE boe R840 A0k DGKEL O R USSRl AL S it 1 L e

-el-ectrical connection na

passi ve si dmanfangérﬂemeh@nﬁini Eigdre\B)CQ‘hél%fdré ﬂﬁstlh?&ﬂ%@thebﬂe&-lémans of adhesive
46, to the other side of the die paddle 44 to the first |IC device: :

Ther ef or e FPIFCHIE Y833 Tas43mis thsasaa}eef%hkem yiges. ﬂﬂ"@ﬂghﬂrﬁ@ nodgthéeat (active
si de up i NatA@hIRd FRIGEFRRERE %%Péfgﬁ@%ﬁ@ﬁ% her ﬁﬁétgf@c% out . of the

el ectrical connection areas YA ° fces. It
shoul ditbe mt@dl,ﬂgtﬂwator naire HO degvicdshthatpretentme ntie pfeisaﬂ mﬁexﬁibﬁﬁs @t y

advant age m cond tor ackages 10 containing two or _nore IC
devi ces tﬁfi 3&0@% d&@%ﬁ%@ﬂ#&}@ﬁﬁ%ﬁ%@ cRetaning E geviceso thi's
and . may beofuGE€fdrant e§m&g@fgﬂgglggs packages contai ning | C devices of
different types_and different sizes. The electrical :connection areas 42a,

43a-are connect 8he eloctrind connenting lareas 2z 132 eml conacatécial the dtetal means -of wire |
bonded CO%S&BE&Q@nﬁﬁMs 47 by-lxﬁl C8t e bonded connections 48, 49. Typically,

, 15_ different electrical connecuon areas 42a, 43a will be connected to dlfferent electrical
‘ tem:unals 47. The IC dewces 42, 43, the die paddle 44 and the connections between
the electncal connectlon areas 42a, 432 and the extérnal electrical terminals are
enclosed w1th1n a housing SO This housing may be an encapsulant formed by, for
example, a 11qu1d process or by a transfer moulding method. The housing may also.

_ 20 be comprised of a base with a sealed fid to cover the IC devices and connections.
The function of the housing is to protect the IC dewces and the connections from
physical damage and damage caused by the enwronment ' ) _

In order to assemble the semiconductor package 41, the die paddle 44 is
attached to the first IC device 42. Next the eIectrical‘connection areas 42a on the
25 first IC device 42 are wire bonded to the external electri:cal terminals 47. The second
A | IC device 43 is subsequently attached to the die paddle 44, the depth of the die
paddle 44 ensunng that there is sufficient clearance between the first and second IC
devices 42, 43 to ensure that the second IC dev1ce 43 does not mterfere with the wire
bond connechon 49 between the first IC dev1ce and the external electncal terminals.
30 The electrlcal connectlon areas 43a on the second IC device 43 are then wire bonded

to further external electrical terminals 47. Finally, the IC dev1ces 42, 43, the die
-paddle 44 and the connections 48, 49 between the IC devices and the external




15 different electrical connection areas 42a, 43 a will be conn t%g tpq
different electrical termnals 47. The |IC devices 42, 43, the Ui gdéﬁg
44 and the connections between the electrical connection areas 42a, 43 a
and the external electrical termnals are enclosed within a housing 50.
Thi s housing may be an encapsul ant, forned by, for exanple, a liquid
process or by a transfer noul di ng nethoﬁ The housing may al so 20 be

conprised o sealed J]id to cover the | C devices and
cogﬁect i onsGIle %pﬁ?i%ffrﬂ"ﬁ%aﬁ? ‘6?31&3“‘81%3 85 hepsing 300 [pwi beaprrecatedibdbtieces and
t he connectﬁ@n&;d‘gt@@mgh%gﬂfgg rg@ gqlaﬁ[ég, E’%age%}f%flg?“ﬁ’gcb atrgagd@nw ronnent.

‘In order to assenbl e tthe sem conduct or PER44 s
attached t ghe Rest{C device €2 dwyibeevid@bortied to thleex&hm bleb&izhi ©ARMEIL U7 PRoAr €as

42 th t ded to the ext | “el ect |
Corm nal o 40 erlE PGl 45 BEng Seiafedas s st ShSey 6ontikpwisetbonderingot ne. di o
paddl e 44, thdfirsamd fecofid I@eeﬂb& (nRReY e A4 ERGIG gaétcﬂééa&d‘&ér?aﬁéd 3 ¢ o

sufficient clearance between the first and secon .
ensur e thatltstaﬁ'@"%ﬁﬂ@@ﬁ@ﬂ ﬂl@lﬂeiﬁwme it tode paddleianbetictias &s padstvetthe, Wi re  bond

connecti on él% %ﬁ”@c e first 1C device and the external electrical-
term nal s. | 33 Fe4>fonnecti on areas 43a on the second | C device

43 are then wireshoodedn i & oribekteAu! BLOR _al g
Finally, the |IC devices 42@“43, th ee di e pahﬁﬁ%ﬁgﬁﬁgﬁgg{eﬁg@oﬁec%l ons 48,

49 bet ween 1§ Keay thegegtiond7aefthe petemnt degtrital Gereting tthat Gadontainied wiahis tde7 ar e

‘encl osgg i tedt e. first two '
steps may ggg%%ggﬁ%\gg(?‘g%ddgnanemq?ﬂ eglt% P Ot}c}gﬁ#eg?‘fl‘b% as 42a on
the first p@sdevihomtiénl inmot, hevever, dinkiedde hit Qndﬂx%e%i&h?él@ﬁl:tzﬁhﬁ@ﬁﬁlh&@'
termnals 47 prior. to the die paddle 44 being attached to the

first - subsfE Woset [ Redtiadevel sianiby ge thengper[Cdevies. f i rst and- second | C
devi ces (namely Ahgp] c@ﬂﬁ\ﬁlglﬁﬁ‘é"t%é‘e&&qd%Icgnﬁ%gglgﬁ;eeas a’g'?go?)g’sesﬁ [ts active

face and the 1C device wth ve. face,
-fespect i veﬂ@i‘-)lcﬁsaﬂ}i B2 arecaremgediaroAsd ﬂi&q:m‘lphe’ty boIf gierRtive flcBeoBkE BT Aédices

el ectr;g:al %e‘{ al s 47 areﬁéj wn- tﬁ That is to say the section 47a of
the externa gl QYL s A% bey %F“Fs%%ﬁ?“é?ﬁé’@vﬁmlf’%mﬂuﬁ%lc 10 housi ng
50 is bent delavss ih dHch @b eRchicl] dodhedtB¥SredsArd H18 11 ron%eggﬁ% 91;3\” ces.

- The present invention is not, however, linted to this an er nal
el ectrical thpélpﬁye@ch For example the electncal connection areas may be located in one or

two rows arranged about the central axis of the active face of the IC device. When .
~ such IC devices with electrical contact areas arranged other than around the
20 periphery are used with the present invention, it may be hecessary to add a wafer
redistributit:n Iayef to the IC device. The redistribution layer, which may, for
example, be a wafer redistribution layer, prov1des electncal connections. between the
electrical contact regions in, for example, the centre of the active face of the IC
device and electrical contact regions on the penphery of the redistribution layer. In
25 effect, the redistribution layer moves the eIectIice.I contact areas to the periphery of-
.the IC device thus facilitating the function of the present invention Whilst the use of
the redistribution layer is espec1aﬂy useful for an IC device whlch has the die paddle
attached to its active face, it may also be useﬁll for an jle device that has the die
o paddie attached to its passive face sirice it will reduce the distance that the wire
.30 bonds have to reach. | _ . | |
The adhesive used to attach the IC devices to the die paddle may be in the
form of an adhesive paste, coating or film." Furthermore, although the IC devices 42,




may be up-set to be at a level simlar to the upper I'C device. As depicted
in Figure 3.the electrical connection areas 42a, 43a .on the |CQ feiifcesip2,
. 43 are arranged around the periphery of the active faces of the |IC devices
15 42, 43. However, this need not be the case. The present invention may
use | C devices in which the el ectrical 7connectl on areas are not |ocated on
t he peri phery of the active face. For exanpl e, the electrical connectl on

areas my arran ed bout _t. axi s of
the acti ve ace 0 %I’% %&geo\?iﬁ%:ee mﬁ"&?&?ﬁe{l nﬁ {ORE 0 qfrﬁﬁeéf |cal

contact ar emtﬂmrl@angmsma@@mbmmfwrawf&l&msa@deebmmﬁﬂg dizgs. used with the
present inventi it may be necessary to add a wafer redistribution |ayer

to the I C devi ce Iguﬂ’lé shews & vatiation;os the eyeadiment; ofthevpresent inventéomashova,  be a

waf er redi t \V Ll n ns_between t he

el ectrical ﬁ“sl tact J Ofrﬁetgil%c?%se Tihg }for glcsa&ogilrtfap bt a%ﬁé ‘%«’aﬁ’t 3%5%? Cfeﬁg’eggeaﬁ/e face
of the 1C cmimccted tatic ctendlrelaaicatpahaals Wml&mt&ﬂﬁuﬁﬁﬁdtﬂhﬂﬁm@f the
“redistri bu tgtn}.ﬁla%/ﬁg Inq%g‘ ef fec the redistribution | ayer noves the
el ectrical ‘& rSERACONGUEIARPASKATSIA @Fspribied byhirst atashingdhe filvgiape .
facilitati t r vV, S of the -
redi stri bu?]gf)dnm@g*et?@. C?Qggggca?lg%?é& aﬁ%g@]? h%ocgggh(?ﬁ&%\g&\}éhc% \5\1}2&1 5as the -

di e paddl eto the flacttant, The remsindet ofithe pmcess is thersameahd éts descriptibnivill ast an | C
devi ce thalt:e has t E@e die paddle attached to its passive face since it wll
reduce t he"di*8t%fte that the wire 30 bonds have to reach. The adhesive used
to attach the | Golavs s@swd Pikine 36 Eﬁeel?

adhesi ve paste, ngﬁll ng or fil nﬁwé%ﬁlgﬁgghn%re dllplﬁﬁglr}fh rggeﬁfcf}?(\jzg%“ ces 42, 0.
4 f PR 200%own inFighedn A third; §ideyi® lamlualfedumdmemoudwpr pdvkager ent

i nvention t nd the | dwces rform.di.f f er ent
f unctions %aialqggacgf c‘l]=Il ef%gflﬁ ‘Q‘sﬁ‘ﬁﬁé@ 15 ?—‘?né'ﬁ?tsg&) ﬂp S%‘i?nggbt he
embodi mentdesfeet I‘l&lem’feﬁeﬂlﬂltd&\l@rﬂem@s sl Q¢Rnteldin Eidlédﬁa% zﬁamkafl b, case the
- electrical contact -areas 62a on the first 1C device 62 are 5 connected to

. the ext er At Ve fssipasds indhagrmngsment showidaliigust 5t phegmbodimint bondi ng.

1 o TR A
64 with ans atibnimd wattoddhesive 92 directly to the active face of the second IC device 83, ‘
‘inwards of the electncal contact areas 83a of. the second IC device 83. The present -
invention 1s not limited to this however and the thlrd IC device may be attached by
-' ‘ means of a second die paddIc in which case the third IC device may be the same size
20 . as, or bigger than, the first and second IC dev1ces 82, 83. The electrical contact
| regions 9laon the third IC device 91 are connected either by wire bonding (as shown
in Flgure 5) or by tape automatic bondmg to the external electrical ten:mnals 87.
* Similarly, further IC devices may be successively attached on top of the third IC
‘ device 91 by any of the above-described methods, as required.
25 '




to the flex-tape. The remai nder of the process is the sanme and its
description will not be repeated. 10 Figure 5 shows a further vEré diii o 0%
t he enbodi nent of the present invention shown in Figure 3. Athird IC
device is included in the sem conductor package. The passive face of the
third 1C device 91 is connected to the active face of the second IC

devi ce. Therefore all three IC devicesBare oriented in the sanme manner,
nanely active face upwards in the arrangenent shown in Figure 5. In the
enbodi rregldé&/lghown in Figure 5 the third I1C device 91 is smaller than the
second | e 83 and is attached with adhesive 92 directly to the
active face of the second I C device 83, inwards of the electrical contact
areas 83a of the second I C device 83. The present invention is not limted
to this Howevéyscamdonduetor hiokdge @mipndicg nmay be attached by neans of a

second di e paddle,.dp which case.the.third. |C device may bhe the sang size
50 %as, “or b gemRICte b S PRE Rl aomeSod frebton §5 e
el ectricah ae@rifagd;, regions 9la on the third IC device 91 are connected

either by wire bonding (as showmn in Figure &572 or by tape automatic bondi ng
to the exter nélspedcadttecked|to therastivie fase @7 the BT devige, inward phihe eleciribeli ces

may be s | .attached on top of the third IC device 91 by any of
t he abovg&g%éﬁér)%/%]e%s’net hods, as required. 25 0 4 APR 2006 -8 CLAIMS 1. A

sem conduct or apa&iedde deoltpd pasBige favelofwiicH i©afgihed € tMelsPacer, P havingy of
el ectrical connection areas on the peri pher% of s an active face; a
spacer, Riualined clestricplconpegtipn afeps ongn actee fape eprositetafhe pasiveifpegar d of the

elaptrioal  CONBRhl AnBiRAS beA o B el ol SREroPuPASH B HaGRaOF vhi oh

is attached to the spacer, a having a p I cal connection
ar eas onsemnddCideeictaarl opiprdity ef dxerhilelgrasail wemfratsathatifotehdediom cad
connections between the electrical connection areas on the first and
second | 82 fces and a plurality of external electrical terninals that

protrude fromggsin the electrical connection areas on the second IC device are arranged on
the periphery of the active face; and further comprising:
15 a third IC device, a passive side of which is attached to the active side of the
second IC device, inward of the electrical connection areas on the second IC device; and
electrical connections between the electrical connection areas on the third IC

device and external electrical terminals that protrude from the package.

20 2, A semiconductor package according to claim I, wherein the electrical connection
arcas on at least one of the IC devices are wire bonded to the external electrical

terminals.

3. A semiconductor package according to claims 1 or 2, wherein the electrical
25 connection areas on all of the IC devices are wire bonded to the external electrical

terminals.
4, A semiconductor package according to claims 1 or 2, wherein the electrical
connection areas on one of the IC devices are connected to the external electrical

30 terminals using tape automatic bonding.

5. A method of assembling a semiconductor package comprising:




package, wherein the electrical connection areas on the second |.C dev] G
are arranged on the periphery of the active face; and further M%%Ilﬁ@
is athird IC device, a passive side of which is attached to the active
side of the second IC device, inward of the electrical connection areas on
the second I C device; and electrical connections between the electrical
connection areas on the third IC deviteé and external electrical termnals
that protrude fromthe package. 20 2. A sem conductor package according to
claim1, wherein.the el ectrical.copnectian reas on at l.east one_.of the IC
devices are vm%lrt%d%%%g%ac% TORE Y Fﬁgfa @f%é‘??‘?‘é‘&% A gt ﬁé’?%ﬁ‘h%."fA

seni condutdeatcapesnagiforatesioh (hepéphehbMBe dotiVe fRoc JIGIIGOAVRE; €l ect ri cal

25 connection areas on all of tﬁe | C devices are wire bonded to the

ext ernal el ectfPiuag elopigical panections beiwsensaid rl¢atical copaedtingareas onitlti ng t o
cl ai ns 1fﬂEtI%’de‘m%raﬁ%@)tqOm%hgllegtﬁ%litgﬁin%lg;onnECti on areas on one of the IC

devi ces are connecte e extern ectrical 30 term nals using tape

autonmati ¢ boncitachinda péssivetthactbfof scoarielddvivg ta tieasphcengidct or package
~conprising: 0.4 APR 12600_6 -9 attaching a spacer to an active face of a first

| C devi ce, i nfaFyngflegtrigelfoaneetipns petwespi glepirical contsgheas aratacede fosp t he
peri pher yrefe stel?@ndal@dé(/?cgfaglﬁ%xf%}na?aegﬂcﬁtg is6; forming electrical

connecti ons between sai ectrical connection’ areas on the first IC
devi ce and extvdrenah satl ebriricabdontat atensbistheaictitd Bchofihe acqoad 3C devicace of a

second | C device,to the spacer... and form electrical connectjons between
el ect ri cAfc THMESLen g’reé’ﬁgpgﬂyéﬁ ﬂ}fcﬁlcitl\‘f%%cﬁi:tg‘g “@thdhéng‘gﬁﬁﬂl’nls’@gd $1eR$ and

external ofl ectrical terminals, wherein said electrical contact areas on the
active face of the second IC device are arranged on the periphery of the
active face; taHaechmg the@assive faes olnipril€ideyice tethstaetiee fatQobihe setondd@i ng t he

Passi Ve 1680 Qi dFhélab il ool Qods ™5 AELLcY5a [@G84SL ohlge second 1€
forming electrical connections between electrical contact areas on the active face
of the third IC device and external electrical terminals.
15
6. A method of assembling a semiconductor package according to claims 5, wherein
the electrical connections between the external electrical terminals and the electrical

contact areas of one of the IC devices are formed by a wire bonding method.

20 7. A method of assembling a semiconductor package according to claims5 or 6,
wherem the electrical connections between the external electrical terminals and the

electrical contact areas of all of the IC devices are formed by a wire bonding method.

8. A method of assembling a semiconductor package according to claims5 or 6,
25 wherein the electrical connection between the external electrical terminals and the
electrical contact areas of one of the IC devices are formed by a tape automatic bonding

method.

9. A semiconductor package according to claim 1, wherein an end portion of the at
30 least one of the plurality of external electrical terminals is bent down such that the end

portion is approximately level with the active face of the first IC device.




device, inward of the electrical contact areas on the second | C_.device; and
formng electrical connections between el ectrical contact ar eas Joh AR 2005
active face of the third | C device and external electrical termnals. 15
6. A nethod of assenbling a sem conductor package according to clains 5,
wherein the electrical connections between the external electrical
termnals and the electrical contacf Breas of one of the IC devices are
formed by a wire bonding nethod. 20 7. A nethod of assenbling a

senicondqﬁtor}fgf age q&co%ging to.cl$i955 o% 6, whergig_thg e] ectrical
connecti ofs bét WERQS Oh ASSEMPHPS 4 Foricgndiciorpackage neoprdine 1o, ¢latm & WRETED: 1 i cal
contact arRag oat ofiltle efferiidielcticdPi¢hfiRglsas Bert AbWRAudlyihat I dnd Joeidi 189 et hod.
8. A nmethod of assenbling a sem conductor package according to clains5 or

6, 25 whBPexEnatels lercbyithiteeactive fireof tlonfitselGesicet he external el ectri cal
termnals and the electrical contact areas of one of the |IC devices are
formed by a tape automatic bonding nethod. 9. A sem conductor package
according to claim1l1, wherein an end portion of the at 30 |east one of the
plurality of external electrical termnals is bent down such that the end
portion is approximately level with the active face of the first |IC device.
04 APR 2006 -10 10 A nethod of assenbling a sem conductor package according
to claim5, wherein at |east one of the external electrical termnals is
bent down such that an end portion is approximately level with the active
face of the first 1C device.




