;e3ey y&T azrL~_ Description Electronic device as multi Chip nodul e and
‘*met hod for producing it 5 The invention relates to an el ectronic device as
mul tichip nodule, a | eadframe arranged in the electronic device, and a

panel having a plurality of |eadfrane positions, and aIsoﬂWﬂMmNMﬂmmmmnfor
produci ng the el ectronic device. 10 An gbstacle to the in

mniaturization of integrated circuits is the required di mensi@4s«of

passi ve cogpggﬁgbﬁ oguch as coils and capacitors, since they take up a
conparatively ge semiconductor chip area. 15 Moreover, mﬁﬂuwmlwmﬁMWnts
and degrees of freedom of design are considerably restrlct

requirenent to arrange contact areas on the chips either in thewsedge
regions or_in a respective central ion. Wien a plurality of
senlconducF%?cEﬁPﬁéCa?@V&SﬁbPﬁeﬂu%BngFﬁ1Eoﬁﬂaﬁlén§0m§§§@ﬁbf9r the chip
design is extrenely conplex on account of said requirenment. If two

seni conducP8PdBRiipg ate intended to be wired together, then it ranges from
difficult to inpossible to coordinate their chip designs exactly with one
anot her3 especially if the sem conductor 25 chips originate fromdifferent
suppliers. Furthernore, it 4, ~ 2 is often necessary to provide a

plurality OheCORVBAtiBneas]hokst BE sHpph¥cetonen aefddet g5 #HLPSchipBi ch
necessitates additional sem conductor chip area. These di sadvantages are

al so not oygrGOE® BY1aaA%thAd EQEaHBQQUEhnghé él@HkEbﬁbbde9§HEe whych is
di scl osed in the docunent US 5,556 is an object of the invention to

provi de an.elgntionLesfgvhopiwbhehcpebe! §8a0RLEnEXEEATEYSAT! Nhakuri Zati on

also to a method for producing the electronic device.

10
An obstacle to the increasing miniaturization of
integrated circuits is the required dimensions of passive
components, such as coills and capacitors, since they take
up a comparatively large semiconductor chip area.

15 Moreover, design variants and degrees of freedom of design
are considerably restricted by the requirement to arrange
contact areas on the chips either in their edge regions or
in a respective central region. When a plurality of
semiconductor chips are combined to form a module

20 assembly, the chip design is extremely complex on account
of said requirement. If two semiconductor chips are
intended to be wired together, then it ranges from
difficult to impossible to coordinate their chip designs
exactly with one another, especially if the semiconductor

25 chips originate from different suppliers. Furthermore, it



10 ‘active top side of sem conductor chips. This object is achieved by neans
‘*of the subject matter of the independent clains. Further advantageous
enbodi ments of the invention energe fromthe dependent clainms. 15 This
object is achieved by nmeans of an el ectronic device having two or nore
sem conductor chips with contact areas on their active top sides. These
sem conductor chips are integrated into a leadfranme in such a way that a
placement skdgeobn!Necleadliamg andyile achiug.iop,sLeesclakpeadlas
sem conductor chips are ush an ave a“ conmon T he Wi rrng plrane. This
fine mﬁring Elgﬂe has interconnects that are . so fipe that it is gossible to
reduce t he'8Fe5 FedHPPeieRf S5F™LAE"EBARERL iBEs BRLFRNGELFILER6BSsI de of
t he sem conductor chip. Furthernore, the common fine 25 wiring plane
enabl es ar 8ddihienalveepasendaceenpehént area.3Thaen diésadvpatagapacitors,
conb filters and other area intensive conponents to be noved fromthe
active topasedalep nhé swmircomdubtor whipotlnfort heodoming &ine wiring
plane. 5 In the edge region of the | eadfrane, the fine wiring plane has
cont act5 padslwhichhpamedadenehted Ysadhendbbegdconnenti assuinenboodi ng ar eas
of arewiring substrate carrying the |eadframe. For this purpose, the
rew ring 19,5gb§gqgte has an edge region which is not covered by the
| eadf rane. Bonding areas of the rewiring substrate are arranged on said
edge region. Since the contact areas of the sem conductor chips are 15
connected to interconnects only in the fine wiring plane and have no areas

for area-intensi gi g.¢co cti.ons, .these contact area be made
Si nifican?% Qénéﬁ|§§9 ﬁgnOﬁhgﬁgo%b§8ﬁt6§85%8onR¥l§8a8PrSﬁsggﬁanéFso
gII h : he bondi th i T t tl
r n ndi n r n rewrin strate. nsequen
smafler t gev&cg wgich 8e%m§%g %ore gxtgnsivegmiggatur&zatggn o% the y
10 active top side of semiconductor chips. This object is
achieved by means of the subject matter of the independent

claims. Further advantageous embodiments of the invention

emerge from the dependent claims.

15 This object is achieved by means of an electronic device
having two or more semiconductor chips with contact areas
on their active top sides. These semiconductor chips are
integrated into a leadframe in such a way that a placement
side of the leadframe and the active top sides of the

20 semiconductor chips are flush and have a common fine
wiring plane. This fine wiring plane has interconnects
that are so fine that it is possible to reduce the area
requirement of the contact areas on the active top side of
the semiconductor chip. Furthermore, the common fine

25 wiring plane enables area-intensive passive components



20 'not only is it possible to reduce the size of the contact areas of the
‘*sem conductor chips, but they also no longer need be linited to the edge
region and/or to a central bonding channel on the active top side of a
sem conductor chip. Rather, it is now possible to accord the design 25
devel opnent greater freedons for an arrgngenent of contact 4 areas.
Consequently, the entire surface of the sem conductor chip is available to

the oir oul LadesbgnclorancapbiiLary aroanosueot of nLehuL zedacont act

areas. 5 Arrang 0 g sUbstrate i s a housi ng, 0 Which are
ackaged the,  conponents on the rew ring sybstrat such,as bonding wres,
Feadfrane ﬁPFﬁnn?ﬂg ﬁPWPﬂﬁeﬁpanéogha @aﬁgadEHOQeﬁFEOﬁﬂ &YSrtBHiﬁégeThe
undersi de of the remiring substrate sinultaneously forms 10 an outer side
of the el eBfrbRPcSABYFEBIYAACRaShéRt éRREI FRBNEARIENof 1RReWéF&BPr oni ¢ devi ce
whi ch are distributed on said underside. The sem conductor chips may have
different BlaBs-with 15 regard to their thickness and their active
surfaces, and also different integrated circuits. The differences in

t hi ckneéss can be | eveled out by the | eadfrane material, only the active top
si des of the sem conductor chips having to be adapted in flush fashion to

the top sida ehe2@dyBerkgadhr afethl QedaErbRepr ¥edeidePheiedyi pihgefor a
common fine wiring plane. The conmon fine wiring plane may have el ectri cal

| nterconneghs BhveeR BAALAGHiBhCAZeOLohHECYA §FaMBbRAingD Sem conduct or
chips. The sem conductor chips can thus be wired together "with one another
via the f'@%nﬂ%%kggnglggebonding areas of a rewiring substrate
carrying the leadframe. For this purpose, the rewiring
10 substrate has an edge region which is not covered by the

leadframe. Bonding areas of the rewiring substrate are

arranged on said edge region.

Since the contact areas of the semiconductor chips are

15 connected to interconnects only in the fine wiring plane
and have no areas for area-intensive bonding connections,
these contact areas may be made significantly smaller than
the contact pads on the leadframe and also smaller than
the bonding areas on the rewiring substrate. Consequently,

20 not only is it possible to reduce the size of the contact
areas of the semiconductor chips, but they also no longer
need be limited to the edge region and/or to a central
bonding channel on the active top side of a semiconductor
chip. Rather, it is now possible to accord the design

25 development greater freedoms for an arrangement of contact



Furthernore, the common fine wiring plane may have 5 el ectri cal

i nterconnects between contact areas of the sem conductor chips and contact
pads in the edge region of the leadfrane. In this case, it is not inportant
that the contact areas of the sem conductor chips are arranged only in the
edge region or in a central bonding regyon of the 10 sem conductor chi ps,
rather they can be distributed arbitrarily on the surface of the
Se”‘CO”dPC%QEaSh'EgﬁggqééﬁtﬂﬁveEerLS§%r&ogﬁﬁﬁéég ykagfhe fine wiring plane
to area-intensive bondrng conhectrons via the contact pads of the

| eadf rane. 15, The fipe mﬁLing.Flane,gaﬁ have Egin-tiln1co ductors, which
are di stingErsABAIBG PReFPIBMAFI 2V AL LRREEsTOF T8 f EWF RbihEr €85AGRoRRFer s and
their small width, which may likewise lie in the submcron range. It is
thus possi Bre2dbitsapyodraenefmentonf aRinarEE1aedc6PREEBNAFAGPY

m niaturized external dinensions on the sem conductor chips as well.
Furthernore, the fine wiring plane may be popul ated with 25 passive

di screte el ectronic conponents. Discrete 6 conmponents of this type may
have r ési shorangedpani tbesrewicongssubherekecisodesoakinbj chntray be
connected via the fine wiring plane to el ectrodes of the conponents of the
i ntegrat edwbi EBURkeObathRegsantaendusbohetbsPsn tReSrpaitigyl ar, it is
possible to apply coils to the placenent side of the | eadfrane which not

onl'y CoversEB§t§§EE9OQﬁHﬁtQ%DEPhBiHHtwiE@sLaiggﬁfEQQQ &Beha%&hge top side

of the sem conductor chip. Il's of "this type nmay advant ageously be

d ' f 1 ] t hi d i mat el
nal 7 on t nACT Ser Paaat BAF: RBPRHEa PRRERbRRRCE S EnTRer TRE, e

thin-film . . .
underside of the rewiring substrate simultaneously forms

10 an outer side of the electronic device and has external
contacts of the electronic device which are distributed on

said underside.

The semiconductor chips may have different sizes with
15 regard to their thickness and their active surfaces, and
also different integrated circuits. The differences in
thickness can be leveled out by the leadframe material,
only the active top sides of the semiconductor chips
having to be adapted in flush fashion to the top side of
20 the leadframe in order to provide a prerequisite for a

common fine wiring plane.

The common fine wiring plane may have electrical

interconnects between contact areas of the two or more



conponents, in particular electrical resistors, conb 15 filters, inductive
conponents and/ or capacitive conponents. Conponents of this type may be
realized directly with the fine wiring in the fine wiring plane. For this
purpose, electrical resistors have fine wiring interconnects arranged in
meandering form while inductive 20 congonents have fine wiring

i nterconnects arranged in spiral formor cochleate form This has the

advantage LBat cbhal,S¢BASShBLE. tehgeggﬁﬁggﬁsgeegye&h9 sPLagepRNL dgvi ces on

t he | eadf rane. Eurtﬁernnre I'S possi hi ev Iarger resrstances or

I duct h bl th t t
o/ des of tHE" Eﬁcgégﬁéa%?ﬁﬁgthﬁﬁﬁgs%ﬂatﬁsafvi%é 21 Pac BT RORIORLS Ear ri o8

the leadframe on 5 its top side and the external contacts of the electronic
device on its underside, but has besides the bonding areas rewiring |lines
and t hrough contacts which connect bonding areas to external contact areas.
External cBrrabesmoret hehel eommoni Eidevivteinaypbenarmargbdven the external
contact 10 areas. Despite the | eadfranme, provision is nmade of an additional
rewi rirg sabsttaiealointhirsoshectsohetwdeuni centacordeeathat charse wiring
pl anes, that is to say rewiring lines 15 with cross sections which

correspondstaitbadaress sREpsOBnaf cbheabenghig WhreBe angeMedgiaMablkabl e.
The cross section of said lines differs fromthe fine wiring structure by

about one erden c9krPRARLL YHern2Q IQEe'”YE”E%0H0£UEhBSE€QE€ taLatefelo @
panel having a plurality of |eadframe positions, each |eadfrane p05|t|on

having a leadteareatecsthe ehectianiendeuioe. Ius.l cadf Lans posithons in

the panel are arran OWsS anel corres ondlng in form

rnr
and size t9.a.28 semeondygtor veler - Tnig bag Lhe advantage thal fine

10 semiconductor chips, rather they can be distributed
arbitrarily on the surface of the semiconductor chip and
are nevertheless connected via the fine wiring plane to
area-intensive bonding connections via the contact pads of
the leadframe.

15
The fine wiring plane may have thin-film conductors, which
are distinguished by their small thickness of a few
hundred nanometers and their small width, which may
likewise lie in the submicron range. It is thus possible

20 to provide only contact areas of correspondingly
miniaturized external dimensions on the semiconductor

chips as well.

Furthermore, the fine wiring plane may be populated with

25 passive discrete electronic components. Discrete



8 wiring structures as are possible in the production of sem conductor
chi ps on sem conductor wafers can al so be enpl oyed for the conmon fine
wiring plane. In this case, on the panel, not just one |eadfranme but a
plurality of 5 | eadframes are sinmultaneously provided with fine wiring
structures. A panel of this type conpriging | eadfranme positions can

subsequent |y advant ageously be separated into individual |eadfranmes for

el ectronicg gﬁéBESEts18fAtH§EthgE3ﬁlgrRQUg'9%52358%§Cté8858198¥5°8 ghaving a

plurality of Sem conductor chi h are e common | eadfra
works with t &éere F|r % with a first ga el “ﬂhCh has a
plurality 8? ESS| ﬁg OgnH WEh"aYsBEoRAPSREFY WhRcH Ras a
plurality 15 of devlce 505|t|ons and is arranged on a remnrlng glate with a

plurality 6f1Fe¥tFiiRg B BBEr SPeslepFreflest of1thej GOPRANEBAEeRE bPet he
production of an electronic device, a first panel is produced with 20

| eadf rane pb&porehsdaFidfyged Ph Eb@ssamdcenfiuaher FhiPRisIBase, in each

| eadf rane position of the first panel, two or nore sem conductor chips are
enbedded i pathécpdberi ak o6 pbesﬁbédftanepphysuohla waythhaplahemaoti ve top
si des of the sem conductor chips becone flush with one of the 25 two top

si des of tbedti bst thanekadAtbReEWAhEchofothbaly 8opamethea common fine
wiring structure is applied to the active top sides of the sem conductor

chips and t@niBenkARtekdehipl bHENa et Dasgkd EHQnSEH@Sact9§etES %a& panel
in each Ieadfrane position with correspondi ng contact pads in e edge

regions of ofachel sadiEAMR.AOSL! LAD, TRLS LT L3t cREBeL LS hogn Separated into

|nd|V|duaI r ames oral depen ly uction of a
first panel ice %OS'EEBQSh rangeghln 10 rows and

Lol ormea SwsaﬁsgaoaéggabspFafangFg YpBEgRane

10 semiconductor chip and approximately half on the

leadframe.

Furthermore, the fine wiring plane may have thin-film
components, in particular electrical resistors, comb

15 filters, inductive components and/or capacitive
components. Components of this type may be realized
directly with the fine wiring in the fine wiring plane.
For this purpose, electrical resistors have fine wiring
interconnects arranged in meandering form, while inductive

20 components have fine wiring interconnects arranged in
spiral form or cochleate form. This has the advantage that
it is possible to reduce the number of placement devices
on the leadframe. Furthermore, it is possible to achieve

larger resistances or larger inductances or capacitances



pariel . In this case, bonding areas are arranged in edge regi ons of each
devi ce position, which are connected via rewiring |ines and through
contacts to external contact areas on the rewiring plate in each of the
device 15 positions. The | eadfranes separated fromthe first panel can then
be applied to said rewiring plate in eagh of the device positions of the
remring plate whilst leaving free the edge regions with bonding areas.

Af t erwar d, di LO . |.ed t cont act pads of
20 the lea P?gngggngggﬁggE%ngﬁngﬁgrgggigg Fﬁg ?§§%%?§g %Pgte in each device
posi tion. FinaIIX a,second panel is produced by covering the device

posi tions #rPheg nggPFccﬁéﬁgrng conposition. Before the 25 panel is
separated into individual electronic devices, 10 external contacts may be
provi ded on contact areas of the underside of the rewiring plate. However,
the application of external contacts may additionally be effected for each
devi ce i ndFppduariyiapt epbshsapanapthaslbeenrsépar dhedlsadfiremendnvi dual

el ectroni c devices. This nethod has the advantage that the individual

met hod st epssf brppeddacing &heeketeronilccdevicescafl bbeekfiectednic

sinmul taneously and in parallel for a plurality of devices 10 through the
producti ondefriaef bast tandndegeddng panehasFueshaesoehRe bbadihgstrpasel may
be enbodied in wafer form wth the result that it is possible to carry out

all the teghpekogyesihes aaat%hebughacbhesc%%rhﬂgcﬁtEHﬁh@E% BynABARS of
instal |l ati ons, apparatuses and net hods which are 15 known fromsilicon

nstall et f known T on
1% poserbractsouEa et ARABPRERRh: ABRTC o EREATREF FRECFERE"BE: BRI g o

tal | lied in closed fashion. 20 Photolith hy methods of thi
[Ype have LFERAT bGeHodTE) Bp¥dCP0°SUERSER OFt BhE CRAT BAbIFEPORCE

struct%ges are possible for the interconnects in the conmmon fine wiring
1 areas.

Despite the leadframe, provision is made of an additional
rewiring substrate for this electronic device in order
that coarse wiring planes, that is to say rewiring lines
15 with cross sections which correspond to the cross section
of the bonding wires, are made available. The cross
section of said lines differs from the fine wiring

structure by about one order of magnitude.

20 The invention furthermore relates to a panel having a
plurality of leadframe positions, each leadframe position
having a leadframe for the electronic device. The
leadframe positions in the panel are arranged in rows and
columns, the panel corresponding in form and size to a

25 semiconductor wafer. This has the advantage that fine



structure. 11 As an alternative, for the application of a fine wiring
structure to the first panel or of a rewiring structure to the rewiring
pl ate, a conductive paste may be printed on and subsequently sintered to
forminterconnects, contact 5 pads, bonding areas and/or passive
conponents. A nethod of this type has tge advantage that an unpatterned
application of closed netal |ayers is obviated, especially as the

conduct i ve,pashe CaR,0euPELNLEdaPD LBshis18NdnSEAUCLHEGuOPIOnt B | eadfrane
or onto the rewfring plate, 10 respectively. If the material of the contact

areas that are ppinted, onnob. PLOINCEI_BY phob ol |t Bography cangot directly
be connect 83"t 6°boH rng wres, "then the"Conract "areas are Coaredwith a
bondabl e nateiial. %h a terial of,this,tige, ihe bonding,connections may
then be pr8@BeeYedsIBY ARENSOBPORNELRABCEHPFBESPOABondRnE b BBRAB ng wi res
on the contact pads. The enbedding of the | eadfranme with the bonding
connect i onSnokhehpanew r na§ phateonaylapdérpeeebrbcocHlroabiétyr eft he
division of the rewiring plate into individual electronic devices by neans
of a traansieadfiohuengamet honpltheeebylpr pdovidgdawsebohdnparnekihgvi ng
device positions arranged in rows and columms, which are subsequently

separ at ed edkuttamethenpparkl 3% thiz2 #gpsusvRprieinygt 18hafkdmbe enphasi zed
that the present invention realizes a |eadfrane with integrated

sem conduchekichbRs WAhCBubdBghenpl 9ceasadthyebhgt ybyemaparatetihi n-film
processes or processes conparable with 5 those fromwafer production in

order to pggduce,a;tiAGa b0 THbS EbRecYiEipgnenankes uery exact and

smal |

10 A method for producing an electronic device having a
plurality of semiconductor chips which are embedded in a
common leadframe works with two different panels. Firstly
with a first panel, which has a plurality of leaframe
positions, and with a second panel, which has a plurality

15 of device positions and is arranged on a rewiring plate

with a plurality of rewiring substrates.

First of all, in the context of the production of an
electronic device, a first panel is produced with

20 leadframe positions arranged in rows and columns. In this
case, in each leadframe position of the first panel, two
or more semiconductor chips are embedded in the material
of the leadframe in such a way that the active top sides
of the semiconductor chips become flush with one of the

25 two top sides of the first panel. Afterward, on this



structures which pernit connections between two chips on a confined area.

" The patterning makes it possible to produce installation |ocations and

pl acenent | ocations for passive 10 conponents on the entire | eadfrane area.
The fine wiring on the carrier nmakes it possible, finally, to route the
power supply directly to the sem conducgor chip. Furthernore, it is
possible to reduce the housing thickness for the | ater conponents on the
finished 1 tern I d_leadfra by. neans. of .a_grindi ng back
brocess. VEaRBhe R SEnDR, RERE AL REny cBaFRERE 0 1R RRRAEF a5 KB Conduct or
chips, the_sjgnals are,passe o the outer, edge to,contact pads. 20 After
thepfinish@ﬁkgﬁ?tEPﬂeﬁlgﬁﬁ nggpﬁtéamFSSH?Pﬁ rhSElBEeﬁnanﬁﬁtEBeoﬁPB a
rewiring substrate, the contact connection can be effected by neans of wire
bondi ng t eEhfi8l ogfluph vhFS said, tap1Sifesbongfnghai E&5ShreaBAdrinand are
situated at the edge of the |eadfranme. This edge 25 position ensures that a
housi ng camaahsbehdfeamechpghitie8 wihherosfespandingoasntahe psdsofint he
fine wiring plane ensures that the contact pads of the |eadfranme are

di stri dut edhanefigenrgghehween tauh tdgafshmle pegionsn. ThRiESEiokta

| eadf ranme with integrated sem conductor chips 5 produces, in principle, a

new chip WﬁhﬁBlCQB Eﬁeﬁpbép‘hzﬁéeanih%p@ﬁ&i@i_dhﬁ@ 1egyickgReRts of a
housi ng. The invention will now be explained in nore detail with reference

to the enclosed figures. 10 Figure 1 shows a diagrammatic cross section
through a | eadfrane position of a first panel. Figure 2 shows a
di agr ammat j,¢ crosilsection as a fi?e mﬁring structure

ipn.fiqure, 1 15 with.
inthe |lea FpgﬁéapogifpgﬁpeﬁlSagéy38gh§&§ graﬁgﬁgéﬁﬂa?'cacFﬁgg section as
'n figure 2 WA 2 dL3srehe PRSELVE:ERMRONENL 20.the fing, Wnlag gLructure.
10 rows and columns is produced as baseplate of a second
panel. In this case, bonding areas are arranged in edge
regions of each device position, which are connected via
rewiring lines and through contacts to external contact
areas on the rewiring plate in each of the device
15 positions. The leadframes separated from the first panel
can then be applied to said rewiring plate in each of the
device positions of the rewiring plate whilst leaving free
the edge regions with bonding areas. Afterward, bonding
connections are carried out between the contact pads of

20 the leadframe and the bonding areas of the rewiring plate

in each device position.

Finally, a second panel is produced by covering the device
positions with a plastic housing composition. Before the

25 panel is separated into individual electronic devices,



20 Figure 4 shows a plan view of a device position of a second panel prior

" to packaging in a plastic housing conposition. 14 Figure 5 shows a cross
section of an electronic device along the section line A-A of figure 4.
Figure 1 shows a diagrammatic cross section through a 5 | eadframe position
23 of a first panel. This first panel agsentially has a plurality of

| eadf rame positions arranged in rows and columms. This first panel

essential | y,eQLng$PEBAS I:E'sfx%g‘ BRdp354€4L8 anssahggeéugkggs“@%efcheHowevef’
the material of this wafer is hot a sem conductor pl ate, but rather a

pl astic pl LE ich se, Ln.each,of the |eadfrape positions.23, as
shown in fﬁéﬁ?gépégggﬁigggdﬁ% 6F18§i %agearQOWﬁY85rag58 ?RpiﬁSﬁ%éoﬁay t hat
the active %og sides_ 5 of the sem conductor chips 2 termnate flush with
the pl acenBht SEF8EN8LoFOPRBCFEaBfY af8d2519Na+hy PRi ekh8SEed &prtRach

sem conductor chips 2 lies in the range of between 50 um and 750 um and nmay
vary fron1§§ﬁﬂ€6néﬂéﬁ8#déﬁﬂbYtéf§éﬁiégﬁdgéﬂéi BRBpPEANasepgpateive

| eadf rane position. The thickness D of the plastic material 24 is adapted
to the X hi ¢khesindividuhé eheckesnig0deithe.seni conductor chips 2 within a
| eadf rane position, so that the passive rear side 31 of the sem conductor
chip 2 is covered by plastic material. In this enbodi nent of figure 1,

after the sem conductor 25 chips 2 had been introduced into the plastic

material 24his H8thBa hhkSthpanavanBsgsubhget edet 9naigihndhngebask process
and ground down to the thickness D. Contact areas 4 are arranged on the

active topsskbg 2olf pPohl8:1RGMhAORIUEL LA BEvEce! BEnCKECRE£QELAE contact

ar eas

simultaneously and in parallel for a plurality of devices
10 through the production of a first and a second panel.
Furthermore, the first panel may be embodied in wafer
form, with the result that it is possible to carry out all
the technologies for patterning a fine wiring structure by
means of installations, apparatuses and methods which are

15 known from silicon planar technology.

For the application of a common fine wiring structure, it
is possible to use a photolithography method for the fine
patterning of metal layers applied in closed fashion.

20 Photolithography methods of this type have already been
developed to such an extent that submicron structures are
possible for the interconnects in the common fine wiring

structure.



4 in this node of representation being significantly larger than the true

" extent of contact areas 4 of this type. It is actually snaller than contact
areas on sem conductor chips which have to receive bonding wires. 10
Consequently, the dinmensions of these contact areas 4 of the sem conductor
chips 2 lie in a range which is smallergithan the dianeter of bonding wres.
In this enbodi nent, the contact area 33 is arranged in the 15 edge region
of the actjye.fop slg.plyLhesSempONdUcE opaelbh 8¢ andihbe,gophact area 34

B e e eag th

lies at an arbitrary positiron t ween e region an e central

[ f ' d hip 2. Such | l ect apl t of
he contact "SPEEL 54, CHNFER BopBAEBREy Bno205  REHELTgnt bFSChE-EnBgr at cd

circuit on the active tOE side 5 of the sem conductor chip, 2, can be
sel ected abBft FEFIFINBYPLABSt a§oRPRARSE§Rer PRACENBAERE BFiRhedePBCt 1 oni ¢
devi ce according to the invention. 16 The surface for realizing passive

conponent abdugbbpequantlyapgetared tonfarm patdertonnpohdi ngosbaaections is
not limted to the surface region of the sem conductor chip 2 in this

| eadf r &nme padit i bondsngt AatasughdAdoeapassensi gemponenpsnent medhodnof

el ectronic device are realized on a common fine wiring plane. Conponents

with functipns tdpatheal the bhosathfef tBtead angatedephilii ed by the same
reference synbols in the following figures 2 to 5 and are not discussed

separat el yaph0; EhQUER 3£rSHPWSeq HLRgIamnpbis $5088vE8€LLON8BekNaliigure 1
with a fine wiring structure 26 in the |eadfranme position 23. The fine

hos. 0ot hi choelh8,EopliicPIRatbERcRLRE KO, Byt it BENOR 80K BRA, TELSTO1C
i nt er connec sane order ong%ggitude aspigg?thiCk”ess
t

%s 29 agd 2 ig of thg 9
of the fin8 WFrH§SsPPh8t iPE 283°EDALEGHENPTT cY+areds r
10 respectively. If the material of the contact areas that
are printed on or produced by photolithography cannot
directly be connected to bonding wires, then the contact
areas are coated with a bondable material. On a material
of this type, the bonding connections may then be produced

15 by means of thermocompression bonding of bonding wires on

the contact pads.

The embedding of the leadframe with the bonding
connections on the rewiring plate may also be effected

20 before the division of the rewiring plate into individual
electronic devices by means of a transfer molding method,
thereby producing a second panel having device positions
arranged in rows and columns, which are subsequently

separated out from the panel.

25



the sanme mnimal order of magnitude down to the submcron range as for the
"width b of the interconnects 20 and 21 20 are possible for the

sem conductor chip 2. Contact pads 11 for correspondi ng bondi ng connecti ons
are arranged on the edge region in each | eadfranme position 23. These
area-intensive contact pads 11 thus onlyy take up 17 areas which are
avai l abl e on the placenent side 8 in each of the | eadfrane positions 23.

Wi | e the Lt 21, c Sy.Lh a 3 f m conduct or
U b e SOLSEpaaRest 2y conarkentiancatl askaip B0l pLOroRer ¢
position, Lnter onnectleO mhicT directly connect contact areas 4 of the
seniconduc%%ye%ﬁ%ﬁnzr?a tohtalt 3?%§§a%? gﬁfgcéﬂ €dEATEBnduct or chips are
al so provided,on the sem conductor chip 2. 10 Figure 3 shows a di agrammti c
cross sect PBRHIGSNARCFPEUFRIBSWRRCh BRRCPRIRTPESSFEE EBRPBRENPY22 on the

fine wiring structure 26. In this enbodinent, the discrete conponent 22 is
a capaci t oreaegpeéi ahip-4s1lvapaeressescannpropesgpseconparabtesentbd by
means of interconnects 20 or 21 as 15 passive conponents, such as, for
exanpl & rebpstofsomhweliear prpdtiteiordibycadeangenpnbdotef anéiyepatt er ned
i nterconnects in nmeandering formor coils which are patterned by

arrangemenyiefingheThnserenanretsngdlennpldd Brgpekaktf ohe snathe fine
wiring plane. In order to 20 electrically connect a discrete conponent 22

in the fingtWitti9eB! NS Pelhie 8ohRadiians BESLELANtgd: chifsi Bhenconnect
35 leading fromthe contact area 34 to the contact pad 11 is interrupted

oo 2 o1 GO, Il UenRaTL o ROURORER 62,7 LDELERSEAUDELORLLAREEI o1
connect ed Egsgggiaggo%hfoggggg%gngggtp%gcgﬁekgelocations for passive
10 components on the entire leadframe area. The fine wiring
on the carrier makes it possible, finally, to route the
power supply directly to the semiconductor chip.
Furthermore, it 1s possible to reduce the housing
thickness for the later components on the finished
15 patterned and populated leadframe by means of a grinding-
back process. Via the fine wiring on the leadframe with

integrated semiconductor chips, the signals are passed to

the outer edge to contact pads.

20 After the finished patterned and populated leadframe has
been mounted onto a rewiring substrate, the contact
connection can be effected by means of wire bonding
technology. In this case, all the bonding wires are short
and are situated at the edge of the leadframe. This edge

25 position ensures that a housing can also have a high




interruption location. After the conclusion of the population of the first

" panel 5 in each of the |eadfrane positions of the fine wiring plane 9 with
passi ve conponents 22, the first panel is separated into individual

| eadf ranes of each | eadframe position 23 and practically represents an

enl arged chip which can be applied to gyewring substrate. 10 Figure 4
shows a plan view of a device position 30 of a second panel prior to
packagi ng | | ast | I co Sj.L.LO LS i ition 30 of the
Cecond paniimBe' B b RO B P TRRC bbb By R LR A e 2R b8 Juous 15
rewiring plate 27 wt lurality of devi.c ositigns 30. The device

posi tions ﬁpéuﬁ?Faﬁbgg gﬁgrSRB ﬁﬁﬁ BBAENAL gﬂgtiﬁaggﬁFWFn@rﬁlate. Sai d
rewiring substrate 12 carries_a |eadfrane 7 separated fromthe first panel
the size offigh&iPuhafr areforBéyngesnarrefotRafdgfesidni Fra§osabsThat e 20
12. Consequently, an edge regi on 14 having bonding areas 15 renmains free on
the rewiringesabser deedfThmebwathngnargastesd aemicondected vhapbondi ng
wires 29 to contact pads 11 on the leadframe 7. Rewiring |lines (not shown
here) procpeddhicem t he pehdchglay easnéwandipeadivhacanlBet bpeatighzeant act s
to the underside 19 of the rewiring substrate 12. The | eadfrane 7 shown in
figure 4 has twepsenri e@ndHet eeqhiebheatd 8Bda3nehsdhflerent sizes. The
contact areas 4 of these senmi conductor chips 2 and 3 are partly arranged in
edge regions and partly distributed on the top sides 5 and 6 of the

sem conductor chips 2 and 3. The fine wiring structure 26 has interconnects
20 whi ch difect anect . tact of .t en.conduct chip 2to
cont act argég %hﬁfﬁggggs%ﬁ%goﬁgﬁcﬁgregh?%iﬁédcf eggfﬁtgéggﬁnegfgk21 of the

fine mﬁrin% %tructure 26 conngit contact areas 4 to contact pads 11 in the
edge regi on®16TEPCENEC| E58f PRAECSEd figures.

10
Figure 1 shows a diagrammatic cross section through a

leadframe position of a first panel.

Figure 2 shows a diagrammatic cross section as in figure 1

15 with a fine wiring structure in the leadframe position.

Figure 3 shows a diagrammatic cross section as in figure 2
with a discrete passive component on the fine wiring
structure.

20
Figure 4 shows a plan view of a device position of a
second panel prior to packaging in a plastic housing

composition.



7. Further interconnects 35 of the fine wiring structure 15 26 connect

" contact areas 4 to contact pads 11 via a passive conponent 22. This plan

vi ew shows that all of the area-intensive conponents do not take up
additional active chip surface, 20 but rather are arranged on the placenent
side 8 of the |leadfrane 7. The sectionigne A-A along which the cross
section of an electronic device as shown in figure 5 is taken, runs from

eft to rightutl i gHEGtal LESLLY SLREQUAN ENG, MBIELLEL,LD Litg, edoe ¥ egi on

14 of the rewmring Substrate 'S casé cuts ?Sﬁﬁﬁ a bondi ng
area 20 15 and bondi n Lre 2 ppLied on a contact pad 11 of the

| eadf r ane ?§89gnﬁaﬁsSSFkégPﬁtFﬁﬁc%ﬁgrggs'6ﬁuﬁ§d4'Fron1there, the section
line A-A continues via the interconnect 35 through the passive conmponent 22
to a contact area 4 5 which is not arranged at the edge of the

sem conductor chip 2. The section line A-A then cuts through an

i nt er conneEiLgnogewhi ehorveadsdiponpmmabhtacroaseaeatdbnt hbreeghcanduct or 10
chip 2 to a contact area 4 of the sem conductor chip 3. Finally, the

sectiorb | i headfAamat poshtdugh2d ofntafiratepadein Theésedgesteghnalof the
sem conductor chip 2 of the connected interconnect 21 which leads to a

contact padsddntDalh¢ mdgear pghen1ilyobst healieadheapBsiciGAst he right 15
hand side of the device position 30, the section line A-A again cuts

through a Qeeghagdmﬁiherwgcanaeegmﬁst.hmgr\mtaﬁsﬁeiﬁegg hheagdge
region 14 of thé rewiring substrate 12. 20 Figure 5 shows a 3lagra tic

eross sect L0-0LoARGE! o6l FATkCoAAVLES, L M9 EDE,ARLERD Lipe A A of

figure 4. Figure - ared Wi ure U1 Few ring

L NN R IR A TR TS A e AT
flgur%l? plate, but rather a plastic plate, in which case, in each
of the leadframe positions 23, as shown in figure 1,
semiconductor chips 2 are integrated in such a way that
the active top sides 5 of the semiconductor chips 2
terminate flush with the placement side 8 of the leadframe
15 7. The thickness d of the semiconductor chips 2 lies in

the range of between 50 pum and 750 um and may vary from

semiconductor chip to semiconductor chip in a respective
leadframe position. The thickness D of the plastic
material 24 is adapted to the thickness d of the thickest
20 of the semiconductor chips 2 within a leadframe position,
so that the passive rear side 31 of the semiconductor chip

2 is covered by plastic material.

In this embodiment of figure 1, after the semiconductor

25 chips 2 had been introduced into the plastic material 24,



21 shows external contacts 18 arranged in a manner distributed uniformy on
" the underside 19 of the rewiring substrate 12. These external contacts 18
are electrically connected to the bonding areas 15 on the top side 13 of 5
the rewiring substrate 12 via external contact areas, passage contacts and
rewring lines (not shown). Consequentlys in this enbodi ment of the

i nvention, the contact pads 11 in the edge region 10 of the leadfrane 7 are

| ectrical t t . 18. i i but ed th

Cher o do (5o aREPERB8nED, a8 SUBTERRLACPD] BObE; A8, AT PhakLbRHESS O 10°

Li st of reference sgn@g&g 12345678 9 10 11 12 13 14 15 16 17 18 19
i e

20 21 El ecEPBnfEOUR hPcbRBUERLFRRAFS Reni conduct or chip Contact areas
Active top side Active top side Leadfrane Placenent side Fine wiring plane
Edge region of the | eadframe Contact pads Rewiring substrate Top side of
the rewiring substrate Edge region of the top side of the rewiring
substrate Bontenag areas Boadengrcangedt ponsheloasthyeEkoepr aaflecbnoéct s
Underside of the rewiring substrate |Interconnect |nterconnect 23 22 23 24
25 26 &/ 28h29s8fid3&nd2c83r34h3pbs38, DtHeseRasatvefetret contaceoapoeasnt
Leadfrane position of the first panel Plastic material of the | eadfranme Top

side of the fhrehipanebeFbRervbrbBEnshtU6hUpEiREWsE HRGFREahe1 Pl astic
housi ng conposition Bonding wres
larger than the true extent of contact areas 4 of this
type. It is actually smaller than contact areas on
semiconductor chips which have to receive bonding wires.
10 Consequently, the dimensions of these contact areas 4 of

the semiconductor chips 2 lie in a range which is smaller

than the diameter of bonding wires.

In this embodiment, the contact area 33 is arranged in the
15 edge region of the active top side of the semiconductor
chip 2, and the contact area 34 lies at an arbitrary
position between the edge region and the central region of
the semiconductor chip 2. Such a freely selectable
arrangement of the contact area 34, which depends only on
20 the design of the integrated circuit on the active top
side 5 of the semiconductor chip 2, can be selected
arbitrarily by the layout designer in the case of the

electronic device according to the invention.



Devi ce position of a second panel Passive rear side Underside of the pane
Contact area in the edge region Contact area on the active top side

I nterconnects El ectrodes of the passive conponent Thickness of the

| eadf rane Thi ckness of the sem conductor chip Thickness of the fine wiring
structure 24 Patent Clains 1. An el ectronic device having the follow ng
features: - two or nore semniconductor dfips (2, 3) with contact 5 areas (4)
on their active top sides (5, 6), - a leadfrane (7), the sem conductor
chips (2, Bhebeunfacat égratedliningt pesteadf canpohdhti stsuchbuaepayniihat a
pl acenent side (8) of the leadframe (7) and active top sides (5, 6) of the

seni conductg@rgehbpsa(donBiclr galikusbr 100AAUNGA¥ENARE600BRE f5Ngowi ring plane
(9), the fine wiring plane (9) having contact pads (11) in the edge region

(10) of the; r 7 | L S h HIing
substrate %i%?gggrﬁgfﬁéetﬁﬁrf%%%f¥§§26%7§go§H?t%é?%§°§§§%t?§3§?£§ﬁ% said 15

| adt rane (%) "AR8 GTOR“RAS BBRAon or 83sCT1E) SUnRRaF g EBARBLE  on

| eadf rane ) as bondrng areas ions (16)
arranged between the cgntact gags %11) of . the Ieadfrine é?% and the bondi ng
areas (115) C9BPBReLhE PEWRFi RgSSEPERTIGE 8V15F, arear hphs?RY P19F, into which
the conponents on the rewiring substrate (12) are packaged, - external
contacts (%8YMeR fhBeeViEiRrgnPLadevi cempanenipi vhthr Buackdaged in a manner
di stributed on the 25 underside (19) of the rewiring substrate (12). 25

2. The el etdephicadebvpcthaseclini hbdura ¢l aren idenhafaetebizedei sambat t he
sem conductor chips (2, 3) have different sizes with 5 regard to thickness
(d) and acteversncéasegmbbdbs 6Hh @hd following figures 2 to 5 and are
not discussed separately.
10
Figure 2 shows a diagrammatic cross section as in figure 1
with a fine wiring structure 26 in the leadframe position

23. The fine wiring structure 26 is embodied using thin-

film technology and therefore has a thickness 8 of between

15 0.5 and 2.5 pum. The width b of the interconnects 20 and 21
is of the same order of magnitude as the thickness of the
fine wiring structure 26. Consequently, contact areas 4 of
the same minimal order of magnitude down to the submicron
range as for the width b of the interconnects 20 and 21

20 are possible for the semiconductor chip 2.

Contact pads 11 for corresponding bonding connections are
arranged on the edge region in each leadframe position 23.

These area-intensive contact pads 11 thus only take up



different integrated circuits. 3. The electronic device as clainmed in claim
"1 or claim2, 10 characterized in that the sem conductor chips (2, 3) have,
outside a central bondi ng channel and outside contact areas on the edge
side, additional contact areas (4) distributed arbitrarily on the active
top side (5, 6). 15 4. The electronic device as clained in one of the
preceding clainms, characterized in that the fine wiring plane (9) has
el ectrical interconnects 20 (21) between contact areas (4) of the two or
nore semni conductor chips (2, 3). 5. Thg-lectronic device as clained in one
of the preceding clains, 25 characterized in that 26 the fine wiring
pl ane (9) h%g eleﬁtrhcal interiogﬂects gﬁtmegn cont ct,gre s,g4) aHd
contact padS TI1YR*8Y ThE BV8ttPBnFc BelirBePadCElralred*ffi Bnélofafhe 5
preceding claips, characterized in that the fine wring plane (9% has
t hin-fil m Pht ERBohRBEEEAMS PPRELEPREL foni Bhié9i EBSadnEFAFABASFR dhe of the
10 preceding clains, characterized in that the fine wiring plane (9) is
popul at ed GPRRCPESsEhe @PBEpeteatpacBBonfctbenpentaesdugRpr ¢big. 2The
el ectronic device as clained in one of the preceding clainms, characterized
in that theofaneontachgpptiahg (8)thasetibenrégioncblpofienhs, leadpaahecul ar
electrical resistors, conb filters, inductive 20 conponents and/ or

capaci ti vepostipoogpt snt8@rcdhpeetecb0oRhecHeN i eecasyCLahBELi Bogtak!m 8,
characterized in that the electrical resistors have a nmeandering form 25

27 10. Th?a?éggtﬁOBECtH@VEEﬁiéén&hékﬁ?dchﬂpcbakg]goHEaELagg%g of
characterized in that the inductive conponents have a spira Fornl 511

The e'eCtr9858c9ﬁ¥i88m§§08h8E989 EHiBQeaQL QESO provided on the

semiconductor chip 2.

10 Figure 3 shows a diagrammatic cross section as in figure 2
with a discrete passive component 22 on the fine wiring
structure 26. In this embodiment, the discrete component
22 is a capacitor, especially as capacitors cannot be
directly represented by means of interconnects 20 or 21 as

15 passive components, such as, for example, resistors which
are patterned by arrangement of finely patterned
interconnects in meandering form or coils which are
patterned by arrangement of the interconnects 20 and 21 in
spiral form on the fine wiring plane. In order to

20 electrically connect a discrete component 22 in the fine
wiring plane 9 within a leadframe position 23, the
interconnect 35 leading from the contact area 34 to the
contact pad 11 is interrupted and is bridged by the
passive component 22 at the interruption location. For

25 this purpose, the electrodes 36 of the passive component



precedi ng clains, characterized in that the rewiring substrate (12) has
remring |ines and passage 10 contacts to external contact areas with
external contacts (18) of the electronic device (1). 12. A leadframe for an
el ectronic device (1) having a plurality of sem conductor chips (2, 3), the
sem conductor 15 chips (2, 3) being ingggrated into the leadfrane (7) in
such a way that a placenent side (8) of the |leadfranme (7) and active top

si des (5, % of the sem cqonductor chips (2, 3) are flush and have a common
fine wiri ng pf"éﬁec?gﬁl?cﬁﬁgcﬁohﬁgdﬁh%ffEE?U%%EGBFOBH%CBf3él aFnéhg to 10. 20
13. A panel having a plurality of |eadframe positions, each | eadframe
position havtagracteadf tafetidf.as clained in claim1l. 25 14. The panel as
claimed in claim13, 28 characterized in that the | eadfrane positions are
arranged in rows and columms. 15. The panel as claimed in claim13 or claim
14, 5 characterized in that the panel corresponds in formand size to a

sem conduchetevwatRe 6b6ntDudiphi BEedhéi pepulaboahdorlEneAriretBogahel
produci ng an el ectronic device (1) 10 having a plurality of sem conductor

chips (2, 3h whbghoarenenbeddedaind BoS20TBAs! 8adEhaNe; fé) wilhggymet hod
having the follow ng nmethod steps: - production of a first panél with

| eadf hLi 9ng; ' £} ;
eadi rame poshLi 9n3: 26! BAEHyLNCEANG.BAD.CObUTDR, O, ERCH-eadf pame

position 15 two or nore sem con ps (2, erng e ed in the

material (24) _of _the.leadiranme, (7 o_that the activ 0 i des (5, 6) of
t he senicoﬁﬁééfaFegh?Bgo(§?8§Y1é8%$n§e?gg§ﬁmﬁftﬂ?ae?8g i?gg§6?the first
panel , - application_of a common fine wiring structure_(26) to 20 the
active topPSPdbsops2369ngs PrRAELEEHL EYNEBREBFSBRF AN (2n18Y98AdChaPt he top
side (25) - flush with said top sides (5 6) - of the first panel in each
| eadf rame PbiFhi eAnwWPehapphiadt tpadsréwiring shbstdgeeregi ons (10) of each

10
Figure 4 shows a plan view of a device position 30 of a
second panel prior to packaging in a plastic housing
composition. This device position 30 of the second panel
has a rewiring substrate 12, which is part of a contiguous

15 rewiring plate 27 with a plurality of device positions 30.
The device positions are arranged in rows and columns in
the rewiring plate. Said rewiring substrate 12 carries a
leadframe 7 separated from the first panel, the size of
the leadframe 7 being smaller than the rewiring substrate

20 12. Consequently, an edge region 14 having bonding areas
15 remains free on the rewiring substrate. The bonding
areas 15 are connected via bonding wires 29 to contact
pads 11 on the leadframe 7. Rewiring lines (not shown

here) proceed from the bonding areas 7 and lead via



| eadf ranme position, 29 - separation of the first panel into individual

| eadframes (7). - production of a rewiring plate (27) with device positions
arranged in rows and columms, with arrangenent 5 of bonding areas (15) in
edge regions (14) of each device position and application of external
contact areas distributed on the undergigle (19) of the rewiring plate (27)
in each device position, - application of a |leadfranme (7) separated from
the first | -] LCE: RAShbi QRS ; iLring plate
(27) whi st T oaf n FEE e g cti0e faaronstur th Bonding-arskEtbls)” |
production_of b gggng connections (16) between the contact pads (11) of
each | eadfrane % n%'the bondi ng 15 areas (15) of the rewiring plate (27)
in each device position, - production of a second panel by covering the
device positions with a plastic housing conmposition, - application of
external contacts %18) on the external 20 contact areas of the rewring
plate, - s&paraepdhranet ResBevwbnénpaherrentohpadtvpdaaniepaduebakc devi ces
(1). 17. The method as clained in claim16, 25 characterized in that 30
for theé apphipat Poandf 3acfodibhetene wireag TheucontectOpreasedi sfnade of a
photol i t hography nethod for the fine patterning of netal l|ayers applied in
cl osed fashhese SehBcofiiacterhedips el ah&ded kpecpaitl§barehagaat eni zed in
that for the application of a rewiring structure to the rewiring plate (27)

or of a finBagw kbBgosbr HAHURRrEPY HOsthephieat oRapRL, t8pcondUst EvgnRaste is
printed on and 10 subsequently sintered to forminterconnects (20, 21),
contact pagsoelihe BORALBHAAEEAS EADHsaBALRL BAS§hYerEREPQREDLY (22).

structure 26 has interconnects 20 which directly connect

10 contact areas 4 of the semiconductor chip 2 to contact

areas 4 of the semiconductor chip 3. Other interconnects

21 of the fine wiring structure 26 connect contact areas 4

to contact pads 11 in the edge region 10 of the leadframe

7. Further interconnects 35 of the fine wiring structure

15 26 connect contact areas 4 to contact pads 11 via a

passive component 22.

This plan view shows that all of the area-intensive
components do not take up additional active chip surface,

20 but rather are arranged on the placement side 8 of the
leadframe 7. The section line A~A, along which the cross
section of an electronic device as shown in figure 5 is
taken, runs from left to right in figure 4 firstly through
the material in the edge region 14 of the rewiring

25 substrate 12 and in this case cuts through a bonding area



19. The nethod as clained in one of clains 16 to 18, 15 characterized in
that the contact pads (11) are coated with a bondable material. 20. The
nmet hod as clainmed in one of clains 16 to 19, characterized in that 20 the
bondi ng connections (16) are bonded by means of thernoconpressi on bondi ng
of bonding wres (29) on the contact pads and on bondi ng areas (15)
assigned thereto. 21. The nethod as clained in one of clains 16 to 20, 25
characterized in that 31 the plastic Zousing conposition (28) is applied
by neans of a transfer nolding nethod. .A ., r.Aar.ANAaAaA

a. Auf . AS. Aab. Aa8. AaboAdSh AH@reAéﬁLaﬁgile&UoﬁUa-éHMtQ@@iﬁHd 11 of
.A@b. Al . A Afr. AaS. AS. AaS. Aaf . Auf . A, . ASY7, - GTVI<nQ i C{vql gb] X] ca] ca] ca] ca] ca

lcalcalca]eaLC@LsakfahgabCabcaksakcakcalEﬁLEﬁLE@Lﬁ@LQQLSHIggh9ak§8kcalCalca

] ca] cRa WV]cal!
L+h mh a C al ca ]calcalcalcalcalga) calcalca]calcalcalc
a]cgigg]c; %%é}gg%cg%gg%ca}ga¥ LLﬁccakgkLueg ElevLﬁe sRteaLsaheel

35 through the passive component 22 to a contact area 4

5 which is not arranged at the edge of the semiconductor

chip 2.

The section line A-A then cuts through an interconnect 20
which leads from a contact area 4 of the semiconductor

10 chip 2 to a contact area 4 of the semiconductor chip 3.
Finally, the section line A-A cuts through a contact area
4 in the edge region of the semiconductor chip 2 of the
connected interconnect 21 which leads to a contact pad 11
in the edge region 10 of the leadframe 7. On the right-

15 hand side of the device position 30, the section line A-A
again cuts through a bonding wire which leads to the
bonding area 15 in the edge region 14 of the rewiring

substrate 12.

20 Figure 5 shows a diagrammatic cross section of an
electronic device 1 along the section line A-A of figure
4. Figure 5 shows, compared with figure 4, that the
rewiring substrate 12 is covered with a plastic housing
composition 28, in which the components carried by the

25 rewiring plate 12 are embedded. Furthermore, figure 5
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tive top side
6 Active top side
7 Leadframe
8 Placement side
9 Fine wiring plane
10 Edge region of the leadframe
11 Contact pads
12 Rewiring substrate
13 Top side of the rewiring substrate
14 Edge region of the top side of the rewiring
substrate
15 Bonding areas
le Bonding connections
17 Housing
18 External contacts
19 Underside of the rewiring substrate
20 Interconnect

21 Interconnect



10/ 10/, F:10% & () -, 810% & () - 6mL0% & () -3mL0% & ()-L((((3)m ) dEnbC

10( &109B& ()- 109B& ()- 109B& ()-1109B& () -

1098B& ()-11098B& ()-))*J****dEnbC 10(! 1098B& () - mLOYB& () - 109B& () - @

10988 ()- 109B& ()-1109B& ()- *%ra+++, F, dEnbC 10(- 109B& () - +109B& () -f)
1098& ()-L' 1098B& ()-39% 1098& () - #s1098& ()-F,,,,-J-K-L-M dYNC 10( 10B 10B
10BY: 109B& ()- BnLOYBE& () - &z 109B& () - 1F

1098& ()-/"109B& ()-MP----6.\.dEYNC 10( t1098B& ()- " 1098B& ()- 109B& () -
1098& ()-1 1098& ()-S1098& ()-\.../ A W23dEYNC 10( y 1098B& ()- 1098B& () -
1098& () - s109B& () - FnLoYB& () -, 1098& () -/ /' OPOOOOdEYNC 10(

-109B& () - | +122B& (PasSplo¥BElert r¥h0¥BEohpotiehB¥BE’ () -

1098& () - 05101111111xmbC 10(yf 1098& ()- 10B 10B 10B6f 1098B& () - 31098B& ()- 1
10988 () -/ | 19YB& (1ohdr2aRe2305MCoh00Ef LAYBE ()" HQYBE () -

Y109B& () -1 109B& ()- 109B& ()-| 10%B& () - 3F3{ 3330~ 4dEnbC

10(1 1098¢& () - %B&'g£%8é18%ﬁ§£éli§io%§&tﬁé'Y§%8¥§§mé)'@?

1098B& () - ~44451 5065

10(-"109B&' () +f 109RB& ()~ L' 1Q9B&' ()- 3% 109B&' () - #
10&8&'()-!Ygdah&'(ﬁgggg%6h§6gg€%§?/%16§¥18§V?§10%B&'()-@B
109B& () - &6@L0YBE& ()-4m0yYB& ()-1109B&' () -/ m 109B& ()-6666607j 77xY:/ 10B@
10988 ()-1 19988 (FIPE6UBRXENI168BECEPIPMLOYBE () - yS109BE () -
10B77808B888dE: / 10Bl0%B& ()-!109B& ()- 109B& ()-Y 10%B& ()- @

109B& () -1 &109B& () ReW9a999: elake/ 10Bf) 109B& ()-L' 109B& ()-3% 109B&' () - #
109B&' ()-!s109B& ()-109B& ()-C.c:::; A z;dE:/

10B@MLOYBS (38 &610%B&sE)c3h0UB&N() cbhPUB&L(Pn/ ! 109B&' () - +- 109B&' () - Z;

L ih s #<] <bC
29 Bonding wires
30 Device position of a second panel
31 Passive rear side
32 Underside of the panel
33 Contact area in the edge region
34 Contact area on the active top side
35 Interconnects
36 Electrodes of the passive component
D Thickness of the leadframe
d Thickness of the semiconductor chip

b Thickness of the fine wiring structure
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- a leadframe (7), the semiconductor chips (2, 3) being
integrated into the leadframe (7) in such a way that a
placement side (8) of the leadframe (7) and active top
sides (5, 6) of the semiconductor chips (2, 3) are flush
10 and have a common fine wiring plane (9), the fine wiring
plane (9) having contact pads (11) in the edge region (10)
of the leadframe (7),
- a rewiring substrate (12), the rewiring substrate (12)
carrying the leadframe (7) on its top side (13), and said
15 top side (13) having an edge region (14) which is not
covered by the leadframe (7) and which has bonding areas
(15),
- bonding connections (16) arranged between the contact
pads (11) of the leadframe (7) and the bonding areas (15)
20 of the rewiring substrate (12),
- a housing (19), into which the components on the
rewiring substrate (12) are packaged,
- external contacts (18) of the electronic device (1),

which are arranged in a manner distributed on the

25 underside (19) of the rewiring substrate (12).



U& ()-y10% U& ()- 10% U& ()-F 910% U& ()-1 10% U&' ()-1JQkJInJJJdEnbC 10BI
10% U& ()-Sy 10% U& ()-910% U& () -1 10% U& ()-10% U& ()-10%
U&' () - JKMKKKLELdENbC 10B, 10% U&' () -* 10%)U&'()-I(lO%)U&'()‘,&719%)U&'()-#y
10% U& ()-!'Y10% U& ()-EL}LLL MAWKMYMZMIYNC 10B 10 U 10 U 10 U L9 10%
U& ()-F7f 10% U& ()-,510% U& ()-010% UK )-.10% U& () - ZM MVMNDNNAEYNC 10B
110% U&' ()- 10% U& ()-Y10%

2. The electronic device as claimed in claim 1,

characterized in that

the semiconductor chips (2, 3) have different sizes with

5 regard to thickness (d) and active surfaces (5, 6) and

different integrated circuits.

3. The electronic device as claimed in claim 1 or claim
2,

10 characterized in that
the semiconductor chips (2, 3) have, outside a central
bonding channel and outside contact areas on the edge
side, additional contact areas (4) distributed arbitrarily

on the active top side (5, 6).

15
4. The electronic device as claimed in one of the
preceding claims,
characterized in that
the fine wiring plane (9) has electrical interconnects
20 (21) between contact areas (4) of the two or more

semiconductor chips (2, 3).

5. The electronic device as claimed in one of the
preceding claims,

25 characterized in that
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the fine wiring plane (9) has electrical interconnects

H

between contact areas (4) and contact pads (11).

6. The electronic device as claimed in one of the
5 preceding claims,
characterized in that

the fine wiring plane (9) has thin-film interconnects.

7. The electronic device as claimed in one of the
10 preceding claims,

characterized in that

the fine wiring plane (9) is populated with passive

discrete electronic components (22).

15 8. The electronic device as claimed in one of the
preceding claims,
characterized in that
the fine wiring plane (9) has thin-film components, in
particular electrical resistors, comb filters, inductive

20 components and/or capacitive components.

9. The electronic device as claimed in claim 8,
characterized in that
the electrical resistors have a meandering form.

25
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ized 1in

the inductive components have a spiral form.

1l1. The electronic device as claimed in one of the
preceding claims,

characterized in that

BLIlO@b
, ZdEbC

10 U 10

the rewiring substrate (12) has rewiring lines and passage

(18) of the electronic device (1).

12. A leadframe for an electronic device (1) having a

contacts to external contact areas with external contacts

plurality of semiconductor chips (2, 3), the semiconductor

15 chips (2, 3) being integrated into the leadframe (7) in

such a way that a placement side (8) of the leadframe (7)

and active top sides (5, 6) of the semiconductor chips
3) are flush and have a common fine wiring plane (9),

which has the features of one of claims 4 to 10.

20

13. A panel having a plurality of leadframe positions,

each leadframe position having a leadframe (7) as claimed

in claim 11.

25 14. The panel as claimed in claim 13,

(2,
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(- 15. The panel as claimed in claim 13 or claim 14,
5 characterized in that
the panel corresponds in form and size to a semiconductor

wafer or to a printed circuit board.

16. A method for producing an electronic device (1)

10 having a plurality of semiconductor chips (2, 3) which are
embedded in a common leadframe (7), the method having the
following method steps:

- production of a first panel with leadframe positions
arranged in rows and columns, in each leadframe position

15 two or more semiconductor chips (2, 3) being embedded in
the material (24) of the leadframe (7), so that the active
top sides (5, 6) of the semiconductor chips (2, 3) become
flush with a top side of the first panel,

- application of a common fine wiring structure (26) to

20 the active top sides (5, 6) of the semiconductor chips (2,
3) and to the top side (25) - flush with said top sides
(5, 6) - of the first panel in each leadframe position
with contact pads (11) in the edge regions (10) of each

leadframe position,
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positions arranged in rows and columns, with arrangement
5 of bonding areas (15) in edge regions (1l4) of each device
position and application of external contact areas
distributed on the underside (19) of the rewiring plate
(27) in each device position,
- application of a leadframe (7) separated from the first
10 panel in each of the device positions of the rewiring
plate (27) whilst leaving free the edge regions with
bonding areas (15),
- production of bonding connections (16) between the
contact pads (11) of each leadframe (7) and the bonding
15 areas (15) of the rewiring plate (27) in each device
position,
- production of a second panel by covering the device
positions with a plastic housing composition,
- application of external contacts (18) on the external
20 contact areas of the rewiring plate,

~ separation of the second panel into individual

electronic devices (1).

17. The method as claimed in claim 16,

25 characterized in that
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characterized in that

for the application of a rewiring structure to the

rewiring plate (27) or of a fine wiring structure (9) to

the first panel, a conductive paste is printed on and

10 subsequently sintered to form interconnects (20, 21),

contact pads (11), bonding areas (15) and/or passive

components (22).

19. The method as claimed in one of claims 16 to 18,

15 characterized in that

the contact pads (11) are coated with a bondable material.

20. The method as claimed in one of claims 16 to 19,
characterized in that

20 the bonding connections (16) are bonded by means of
thermocompression bonding of bonding wires (29) on the

contact pads and on bonding areas (15) assigned thereto.

21. The method as claimed in one of claims 16 to 20,

25 characterized in that
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