25 May 2006 Description Leadfranme and conponent with a | eadf rame The
invention relates to a |l eadfrane of a conductive material, having a central

region to accommodate a chip, and a plurality of connecting%{kgg b@ whi ch
extend at least from one side in the direction of the centr g. %, a

cont act reg;on bei ng provided adjacent to the central region on at | east
some of tMEEOMRECt G hg fingers. The invention relates further to a
conponent conprising a chip, a leadfranme of a conductive naterial, having
a central region and connecting fingers, and a housing of a nol ding
conpound, Lelvelfapinge analicegreserdcwigdde deaidtfesameper side which are
connected electrically to the connecting fingers, and the housing

encl osing the chip and regions of the connecting fingers. Conponents of the
abovenent mored itnyeetdion alrsdcald ed SM2  (IHd BeandVbust eds Devbg8hctive
conponents. There is a |arge nunber of different housing designs, which
are of di fPEFEAL LS| 81N G IF8NE T2 IdidgEBhtt Rt datch e ce iy f #Rger s

SMD  conpgnefats-sA8k .Qﬁ§tﬁ%§?gég' ol [Welp! Mol -1 Mo ukation of
printed cirghitaboaghs to |ch]t ey éggﬂggpp|é§r£%§%ypiégll%%$€c%ﬁé% of
an SMD compeneritdd simesbei bedebéliow. ofA i pcestfal sttkgicannect edntacta

systemcarrier. ;?e S sten1,ga rier is frequently designed as a | eadfrane
and has af&&fthr e%%%i%ﬁPYb %%cﬁﬁﬁﬁaﬁFE &°cHi aﬁ%n%F% uFgPey Gt at
connect i ngebkRgQcHhe WY CtheXtERHeEF oAy akihgast . ORGESI G- drt idher&i fegdion

of the central region. In sone |eadfranes, the central region is designed
as an i sl AH8LhEKe tehidp earpeeent TREPEhEPNPs of ithicd ta thipdfehme cdrrier,

for exaanSnBMctive material, having a central region and connecting
fingers, and a housing of a molding compound, the chip
having contact pads on its upper side which are connected
electrically to the connecting fingers, and the housing

enclosing the chip and regions of the connecting fingers.

Components of the abovementioned type are also called SMD
(Surface Mounted Device) components. There is a large number
of different housing designs, which are of different sizes
and have a different number of connecting fingers. SMD
components permit standardized production and automatic
population of printed circuit boards to which they are

applied.

A typical structure of an SMD component is described below.
A chip is firstly connected to a system carrier. The system
carrier 1is frequently designed as a leadframe and has a
central region to accommodate a chip and a plurality of
connecting fingers, which extend from at least one side in
the direction of the central region. In some leadframes, the
central region is designed as an island-like chip carrier.

The chip is fitted to this chip carrier, for example by
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-1 25 May 2006 adhesive bonding, soldering or alloying, and connected
firmy thereto. In another variant, the central region is forned by the
connecting fingers thenselves. In this case, the connecting_finger's
extend fromat |east two opposite sides in the direction of 23 NEYZIRer al
region. The . chip is. fixed to the, | eadfrane i uch a wa hat an adhesive
layer, g&BY% i PYHE For m St it Hithesive %&f@%ﬁn 5 a%% ie8°?8ecgﬁ§
active maimsi1de OhetdeoChirp. Hegiwns ohrtharconnect bagtrhingRIS Al eis
brought into contact wth the adhesive, so that retention of the chip is
achi eved. tRymad digehbat connekitd nat yisager | se@esi gpat ed LG (L egdSen

Chip). Its,identjfyi f JS t npect4 i rs
overl ap t%@e cﬁé%ﬁ¥g€g?gb3%%#%%ﬁgn%%ﬁgﬁﬁegﬁgﬁfcgﬁ f%%%ﬁg g th%ﬁéﬁ%%y?s
achi eved. sAldeer imethbi plihastheen «bnokret edritaalhered eadf r ahe, ditip is

i ndi vi dual_contact pads are connected to contact regions on the connecting
fingers. TH&ESE & Hhcalleadddr@s ilsh SUhrodifte d: "3 tordxadpt et Vay! 86RHEI ng

Wi res. Theenchi-pigndi 4 heneornest idw Lhngems Akt her connecti ngfirane ase
t hen encapsulated”in such a way that the chip is surrounded conpletely by
a nol di ng thenpeurideamtk ithes cdmnett £hg thager Kegproojsectt tihe openexeehnd out

of the houysing. The hqusin normal |y consists, of .a curabl.e plastigc nplding
conpound, lﬁ\ﬂﬁ%&ﬁ |asrep|cjb Ty ]d?t%b%%?tigg HéSPegélec.a eeSleeeg]i ons of°Cthe
| eadf r ame refticelt iahe dwot tneeded Ar£st henieeravetbyarpdngbinegt O i tigishe
production of the conponent, durigaothe fitting of the latter to_a printed
circuit bsaPe dfd aiqd riiesspetad ohOC bobaadr ns (Bjiedt-ed D HiQYHT + Batidgs.

Duri ng feature is that the connecting fingers partly overlap the
chip face, by which means mechanical fixing of the chip is
achieved. After the chip has Dbeen connected to the
leadframe, its individual contact pads are connected to
contact regions on the connecting fingers. The electrical
connection is produced, for example, by bonding wires. The
chip and the connecting fingers of the connecting frame are
then encapsulated in such a way that the chip is surrounded
completely by a molding compound and the connecting fingers
project to some extent out of the housing. The housing
normally consists of a curable plastic molding compound,
which is processed at about 175 degrees C. The regions of
the leadframe which are not needed are then removed by

punching.

During the production of the component, during the fitting
of the latter to a printed circuit board and during
operation, both are subjected to high loadings. During
production, the component 1is subjected to mechanical
loadings as a result of Dbending the regions of the
connecting fingers which are located outside the housing, or

by punching out the parts of the leadframe which are not

-2-




production, the conponent is subjected to nechanical |oadings as a result
of bending the regions of the connecting fingers which are |ocated outside
t he housing, or by punching out the parts of the | eadfrane which are not
-2 25 May 2006 needed. When t he conponent is soldered onto & pM#hd

circuit board subj ected to tenperatures i range betﬁeen 00
oha 2400, HEER%ht 1ReThal b TR G 1 b O T SH compoHaTEes

During the-pDperat i 882908, t he @@m@m@hté&&%fue@%&mr%%% |r|a|ﬁ%‘@ se
ari se, which cause thermal stressés. These stresses arise as a result of

the fact R¢aieeme2 Al erndl £46F° Cthesd it arBeropltnechonsirag atdessest he
chip itself haye differs @é‘oﬁé’r‘?{f'ﬁu?i‘{@r%etgﬁégﬁhoﬁx%”%h@ cPﬁg%%‘é%% of

this, shear Strésses ari I or €~ conponent se shear
stresses cais«ifise htlghantrapeeatakethe 1akedtiseat aﬁusélleaﬁiéan9c®@b@rlm
meets housing material. Furthernore, cracks can occur in the housing and

in the chif*7&h PEEGFFEB J&RSEr a1t FRESHDI STGPE, athedcdiRsdHént ©Earehen

be i npai rethdin HRIiTB S ddSerAPId 1LY El?efPQ&&EPQmeaéfkﬁhbnhBﬂglﬁB' Brean
lead to functional failure. During the design of the components, “attenpts

ar e t her efafr ethenddito atﬂebﬁehnsﬂir@dfé¢ress stetffés casntar @b pbssmbﬂe
duri ng manuf acture bé nmeans of _appr.o rla nate i al sel ecti on,, gg
& F&Fi on.

of the desi it Fhe PESGFFEmehn " me ?rof ﬁgsﬁ?ﬁce%?%%nfjlngu

In particuliferildie ogonfHegusahponef . t hadseadiiag® Raseasdeci sdvechokkuence
on the ruggedness of the conponent wth regard to process- induced
stresses ided iom tafe HruRHigit st hvaieh vieg@dframe material meets

housing material. Furthermore, cracks can occur in the
housing and in the <chip. As a 7zresult of penetrating
moisture, the component can then be impaired in terms of its
ability to function. Cracks in the <chip can lead to

functional failure.

During the design of the components, attempts are therefore
made to achieve neutral stress states as far as possible
during manufacture, by means of appropriate material
selection, by means of the design of the leadframe and by
means of the process configuration. In particular, the
configuration of the leadframe has a decisive influence on
the ruggedness of the component with regard to process-
induced stresses or forces on the housing, which are viewed
as a latent cause for housing fractures which continually

occur.

In order to avoid difficulties of this type, “downsets”, as
they are known, are often provided. This design is wused
almost exclusively in leadframes with a chip island. In this
case, the island-like chip carrier 1is offset upward or

downward with respect to the connecting fingexrs. After the
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as a latent cause for housing fractures which continually occur. In order
to avoid difficulties of this type, "downsets", as they are known, are
often provided. This design is used alnost exclusively in |leadfranes with
achipisland. In this case, the island-1ike chip carrier i3> ¥May&06upward

or downward wi.th respect.to the connecting.fingers., After the.-3 25 M
2006 ohi ST Hbroe et it e era RBEe ey DR, e e R “BhRR i s
surroundedop it dppesual | ONes ¢ §i dgFEy anbousweg Liwerbwfaegdaking

thickness. By this nmeans, it is possible to reduce bending of the housing
which is caysed dy eunebr Ehickpgept i Everitlsl vf mexpansiién it peRsHaterral s

used (chi ast i.c..ml di hg . The. 1set i rqvi d rliy
only for gﬁﬁ%gﬁjﬁﬁé?f§§h%?wfgg?ﬁﬁﬁﬁg%g%J@ggggrﬂé é@#%%%ﬁ%%i%gfgggghg

| eadf r anesodfifdgiiemtisheiolf ekaphhstéah perforhanceatdhéal eadhsades (chbhat is
to say in particul ar the shape of the connecting fingers, are optimzed to
short sigﬁ&@sﬁﬂGpéﬁéﬁ%ﬂ$;ﬁﬁWﬂ?%ﬂﬂiT(?Q? MRS | bR EE&N%@EQaf?%Hlﬁﬁly

rel ation tQthechighwhi el optimum for wire bonding. Leadframes which
are provided'for wuse in the aforenentioned LOC housings are |ikew se
designed only with regard to their electrical performance. It is therefore

an obj ect the present inventipn_to rovi de a.l eadf ich_inparts a
 gher  meCREREAAFS Stat 119550 6°h EBRpSRERUEa eRE, Cardie, TR BEFLEEU! ai
as a resulikesofiletneipatilertrisalarnget foavaiced. THBI S eRjracinds, achaeved
by a | eadframe having the features of claim1. A conponent having the
|eadfranel§cg@r§pﬁgipoparticular the shape of the connecting fingers,
are optimized to short signal propagation paths and to a
connection configuration in relation to the chip which 1is
optimum for wire bonding. Leadframes which are provided for

use in the aforementioned LOC housings are likewise designed

only with regard to their electrical performance.

It is therefore an object of the present invention to
provide a 1leadframe which imparts a higher mechanical
stability to a component, so that damage, in particular as a

result of delamination, is largely avoided.

This object is achieved by a leadframe having the features
of claim 1. A component having the leadframe according to
the invention is reproduced in patent claim 9. Advantageous

refinements in each case emerge from the dependent claims.

According to the invention, provision is made to configure
the course of the connecting fingers in such a way that the
gectional face in any imaginary cross section at right
angles to the main face of the Ileadframe has Ileadframe
material, whereby the relationship between leadframe

material and the other material occurring in the
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the invention is reproduced in patent claim9. Advantageous refinenents in
each case emerge fromthe dependent clains. According to the invention,
provision is made to configure the course of the connecting fingers in
such a way that the sectional face in any imaginary cross sée™MaR2M0 right

angles to the. main face of the | eadfrane has. le ra mat eri al r eby
ISR L U R T A LS AL S A TS 8
occurring idhdtheamd 22 dH 2P0 + S erHEONdUERlt ieRANPARENt riksindeRl OXnmakel y
the sane. If the |eadframe according to the invention is arranged in a

seni conductr: BIPBHE , CORRPNENRE, cohese @Tetﬁ@uééﬁn@cﬁuw@e fPngecsing t he
interior of; the hoysingd SlﬁH‘éQ QZ; .fgghteo 11&% Ces{l@? {}hyheaatr bifLary

i magi nary 'cross section at ace 0
sem conducieart icorgioneate has alr@adei]r]@tmram;tr elimag;nwhgr ehpdsheseet avn oashi p
between |eadfrane material and the_other _material occurring in the

seni condudtid e Asiehttq SShppgrddd nkRef yot hehe afg™ i aenHuAl T sEPPPEREN T aces

as desired,LanibedrhBginegdai B eYery wheadby ar@l@néeuat%%rs&al%e%eewggﬁt or
conponent. Irrespective of how a’ section |s made through thée | eadfrane or

the sem derdifcteore conponent | apdowma(ﬂthernadeef@allead@mamagrmnethal to
be arranged in t ectlonal face. .The aim.i.n ase is to create

simlar cSdHS Tl OO Ei \?fﬁreoxclr“&?ste éfeclf Bn§3™Phe AHvEREYon i s

based on tgée:tflldwlng ﬁat'ts'ﬁs”’@s' eadéiane phays Hehe iGiddiread pant éaegpe
ruggedness of the semn conductor conponent with respect to nechani cal
t hermal stiegsdaame Rnchrve VoAl STBhPIHENEEOT | FOPRPEF R aiErrespectlve

of how a section 1s made through the leadframe or the
semiconductor component, provision is made for leadframe
material to be arranged in the sectional face. The aim in
this case 1is to create similar conditions at all the

conceivable cross sections.

The invention is based on the finding that the leadframe
plays the critical ©part in the ruggedness of the
semiconductor component with respect to mechanical or
thermal stresses. In conventional components, in particular
in components of LOC design, there are sectional faces which
do not have any kind of leadframe matexrial. These sectional
faces, also referred to as fracture lines or stress lines,
constitute a potential weak point in the housing, at which
cracks often occur in the housing. On the basis that these
fracture lines or cross sections at which the cracks in the
housing arise do not have any leadframe material, provision
is now made to configure the leadframe, in particular the
connecting fingers, in such a way that each sectional face
going through the leadframe or the semiconductor component
has at 1least a low proportion of leadframe material. The

ruggedness of the leadframe or of the semiconductor
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in components of LOC design, there are sectional faces which do not have
any kind of leadfrane nmaterial. These sectional faces, also referred to as
fracture lines or stress lines, constitute a potential weak point in the
housi ng, at which cracks often occur in the housing. On thezbdyg00hat

these fracture lines or cross sections at mhicgv%gf cracks in the housing
arise do ﬁama?mta@ef:@@aﬁra%emrent © Provi Eyaneoeigde 1S

confi gur e ghe sleadf faMee1it iRA tESUIRe tBELeLORRREIRA | DOGISs1iYy SHED a
way that each sectional face going through the Ieadframe or the .
sem conductgp .cohporent pahiascat at bastedyandwgscopor tforkhef Feddfranship

mater [ al . e, JLuggedness, of, Lhe. | sadly ame, or_ of L e, ser conductaf 5 2525
May 2006 “conponent  becones greater the nore Teadfrane naterial I's

provi ded iim rehat isemiteondieteihetonpéentl S s AEPBoRINQtelghithe | bams,
particul arly advantageous if the relationship between |eadfrane materi al
and the ofi@cenetterials BR¥UPALRGLIPA tiRekseppEdhBiudot Reofpdentd i 3re
appr oxi mately 4hhe same, since in this way potential weak points in the
housi ng are avoided. By neans of the configuration according to the
invention of the |eadfrane, account is also taken of the criteria of
electricalyperforna e .and thﬁ%connection configuration with regardﬂto

subsequentYwWEENSortfi ng2€ | APThi SUEREEC t RECHF 8¢ Ee FOarn g REHIE B ¢

connect i Nngnki NO&s St fafle be LRIRAH Ned allso hykEanst ofcrn eptkei-zation
procedure. However, a significant feature is that the housing is
rei nf or ceg@lestbscant iPgirifprimncer msdoft ehecannahias ecanfalsiygatyiorrvitieal

for the a%%gdeOEof%B%%%qugkhwﬁ%%@&QnEﬂj&£a95+”€Eﬂémggég, the precise
arrangement of the connecting fingers can be determined only
by means of an optimization procedure. However, a
significant feature is that the housing i1s zreinforced
substantially in terms of the transverse stability, critical
for the action of forces, with regard to fracture load or

crack susceptibility.

In a preferred refinement of the invention provision is made
to arrange the connecting fingers in the leadframe in such a
way that they cross at least one of the sectional faces. If
the fracture lines in the components known from the prior
art occur predominantly in the region of the axes of
symmetry of the component, then the connecting fingers are
consequently arranged in such a way that at least those
connecting fingers which are adjacent to the axis of
gsymmetry of the leadframe cross the axis of symmetry.’ In
principle, it is sufficient for only one connecting finger
to cross one of the sectional faces. If the design of the
leadframe permits, it 1is of course also possible for a
plurality  of connecting fingers, preferably adjacent

connecting fingers, to cross a sectional face.
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crack susceptibility. In a preferred refinenent of the invention provision
is made to arrange the connecting fingers in the leadfranme in such a way
that they cross at | east one of the sectional faces. If the fracture |ines
in the conponents known fromthe prior art occur predoni nangd May200pe

regi on of the ax S try of the conponent, then e connecti.n
oo Tt e ey TF P o s SRR SIBY Tt At ab MEeactVenbaat.
connect i ngrdnigaich WakChlee adj asenfidd the axbsndftisymMetdgef Wwhen

| eadf rame cross the axis of symetry. In principle, it is sufficient for
only one @emECHEIng FirHguicensg idr 053 onea'of thhemaeeridhareiaéescerentfe
design of fhe Iaecadiggg@ BEEMgeS p dd 18- {o QUr 5€.8Lso tpossi ol eczg?é, a5
plurality of connecting frngers, preferably adjacen conne@tlng ' hgers,
to cross @asegtiiadnakeiacercefieRd Myyn 26QGnilfy aahurdriierrgevamnt aggoushe

refi nenent of thﬁ_invention, provision is made to provide the c¢onnecting
fingers wtinthrat&Ri d1hS ePhRBr cEhet ©F sbhehatedHerdfitler o4 tRARTSFERheNt S

cross at lgasl@neOf rihgesecti aRakvbacesnatB 1BIS £888roRceBhE i 8l o
rei nforcenent can signify an enlargenent of the wdth (in the plan view of

t he | eadf rawd)defs | mdi vi bemst condevtidnglfi ngemecthiogevefingeterihbing

rei nforcenent also i

| udes, at, | east jndivid ting fi  bei
changed | ATCREEE Ot ckess [RSCUPEREA (Y tHeErbsiiselt GiToR TRETLon -

| eadf ramepr Whheh okatifieagennectihaghfi sgershes cpnavbdedgw Ehngeteri ak
rei nforcenents and hQMlang of the connecting fingers are provided with
such mat ePreVided Moritefehtsipd HPIBPIATASHANCh PREcdsy TABY| &ft efhes

connecting fingers are provided with such material
reinforcements i1s an optimization process. The latter is
carried out while taking account of the condition that, at
all the conceivable c¢ross sections, the relationship of
leadframe material to the other materials of the
semiconductor component 1s approximately the same. The
material zreinforcements of the connecting fingers are
preferably arranged at the points at which they cross an
axis of symmetry of the leadframe or semiconductor

component.

Although the material reinforcements can in principle have
any conceivable shape, it has proven to be advantageous to
design the reinforcements in the shape of an anchor or a

paddle.

Since the abovementioned material reinforcements of at least
individual connecting fingers also have effects on the
electrical properties (for example parasitic capacitances,
signal coupling), it is advantageous if the connecting
fingers which have material reinforcements are not intended

to perform an electrical function. If such connecting
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carried out while taking account of the condition that, at all the

concei vabl e cross sections, the relationship of |eadframe material to the
other materials of the sem conductor conponent is approxinmately the sane.
The material reinforcenments of the connecting fingers are

12800y
arranged at. the paints at which they cross an _axis of. symmetry of t
et Parre A JUiR c LB BRE S NER SATHART « et S 1 afoFEi AP6HeGrent s
can in prigci phreRavies R iCENCEHY B! Q:cﬁjﬁr%&iﬂg{] FasgRhrevedst et as
advant ageous to _design the reinforcenents in the shape of an anchor or a
paddl e. SIHRES ittHe alev SRIRIGIEE rHttey itdle rdiartoricene ntesugir eiteTlteast
i ndi vidual connecting fingers al so have effects on the electrical
properties (for exanple parasitic capacitances, signal coupling), it is
advant age@us tiHe riraa-eGonitectisngdvdmgeyesoushi £h havnecratien af irnedrd owdenent s
are not intended_ to performan electrical function. If such connecting -7

25 May 2008 tetifder SCHECT PR EOr nfBA elCOLRYSEANS un'ck RS caFétERBEI d

be taken tidesign theserconngeting flpgens a9 chor ta ASerpossipl e, This
accordance with the electrical requirenents. Furthernore, it iI's '
advant ageowsifiifjugetiect | agséi ngées witho matcaurdl thénforenenteuphdng
connecti n% fti n%ers W t h%ut ?%lt eri al rlei nf orcem et s are arr arJ]:ged
alternate f; YFRTs COEONT dﬁ)rga i"0W<arPs & fagl?éis o acESuit tﬁlg si gnal
coupling between connecting fingers placed beside one anot her. The
invention will be explained_ in nore detail_ using the _follow ng draw ngs,
in which: The invention will be explained in more detail using the

following drawings, in which:

Figure 1 shows an exemplary embodiment of a leadframe

according to the invention in plan view,

Figures 2a to 2c show various configuration wvariants of a

connecting finger,

Figure 3 shows a leadframe known from the prior art in plan

view,

Figures 4 to 6 show various cross sections of the leadframe

illustrated in figure 3.

Figure 1 shows an exemplary embodiment of a leadframe 10
according to the invention. The leadframe 10 has a large
number of connecting fingers 12 which, for example, extend
from two opposite sides in the direction of a central region
14. The present leadframe 10 1is configured without an
island-like chip carrier, that is to say is provided for
components using LOC technology. The individual connecting

fingers 12 are interconnected by a sealing web 16, which is
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Figure 1 shows an exenpl ary enbodi nent of a | eadfrane according to the
invention in plan view, Figures 2a to 2c show various configuration
variants of a connecting finger, Figure 3 shows a | eadframe known fromthe
prior art in plan view, Figures 4 to 6 show various cross s2zMayX)06f the

| eadfranme _illustrated in figure 3. Figure 1 shows, an exenpl ary enbodi nent
of a Ieadﬁ%ﬁﬁﬁ“ﬁ%.agiﬁpﬁ Fﬁé't%h?hélﬁﬁggnﬁﬁ%n? fﬂ@iPeéﬁgﬁgﬁe‘¥%nﬁﬁé €l arge
nunber of caanectdg-id NPegSrdP WARCEhef ?&roef&@%&le,ofeﬁ eRdus {hOM({MOch
opposite sides in the direction of a central region 14. The present

| eadf r ame lifreivd sscordanintedb @i sleem) -arbikeyiawrl- | the clinpecddnderwvelshakOis to
say is prqvid faor gnents using LOC_technology.. The individua
connectin%\é ﬂ?%%e%gsféggggeiﬁ?%ﬁgbn%e%?egfbﬁﬁgasgggﬁﬁﬁawgbaﬁf 9%?%%6?3 -8
25 May 20G@rayvhunehetheawmnhraidteind heeldd XinG1dra £ pe L s s € anedés bes seen
fromthe figure) and the provision of a housing (which_ [|ikew se cannot be
seen). LiRéwi §40EFRECCOAREEB g WEBBI20WhaEht heheespeREfTRMB Ut eRSeAYEY of

t he Ieadf&gg%e%&e:gynggg?8n§%@ML | g5t hgcqny ' ebs 2Q there . are,

transport "holes 18 o gat e desi gn, using I ch the | eadfrane, us%ally
present i mostlri Af othe cayibed radsporfeddi bya treocéssiggattonl 404t ahe
regions identified by the designation 40, adhesive_in the formof a
double-si8§ eﬁdﬁ?si%% ﬁ%ﬁk fgrgap i@d,gﬁfgﬂe%ﬁ? ﬁatﬁﬁﬂﬁﬁﬁﬁmiaﬁaﬁg ft%ed to
t he | eadf aPps&iea_Q. w2epengh teh ofhé hensbze0f dderehid, tonlphd heeagheshye
areas 40 placed in the central region nmay be provided.

10. Depending on the size of the chip, only the adhesive

areas 40 placed in the central region may be provided.

The leadframe 10 illustrated in figure 1 is distinguished by
the fact that leadframe material is placed in any desired
sectional face which runs at right angles to the main face
of the leadframe and in the direction of the course of the
connecting fingers. As an example, since in practice it 1is
the most critical sectional face, the designation 36 shows a
fracture line which is located on the axis of symmetry of
the leadframe 10. As can be seen well from figure 1, the
connecting fingers identified by the designation 12’ cross
the sectional face 36. The leadframe material of the
connecting fingers 12’ present in the sgectional face leads

to strengthening of the component.

In the leadframes known from the prior art, the sectiocnal
face in the region of the axis of symmetry of the leadframe
or a semiconductor component generally has no leadframe
material. A leadframe of this type, known from the prior
art, 1is illustrated in figure 3. From this figure, the
arrangement of the chip 26 in the central region 14 of the

leadframe can also be seen. The chip 26 is connected by its
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The leadfranme 10 illustrated in figure 1 is distinguished by the fact that
| eadframe material is placed in any desired sectional face which runs at
right angles to the main face of the leadframe and in the direction of the
course of the connecting fingers. As an exanple, since in ptabay@f0bt is

the nost critical, sectional face, the designation 36 shows a_ _fracture line
whi ch 15 [EESTed I6F (1t Qi SO 4L T he” | Sadfrante18" AEcaA -be
seen wel | fy ompd i gugeatist be SHHWEE1¢HE6“HHE%§ igept nfired bvudher of

designation 12' cross the sectional face 36. The |eadframe material of the
connect i ngofitagér spagds prleseniifh tane séot iordt fasce |eddzected via a

st rengt henj .of the co nent. In the |leadfranges kno fromthe prigr art,
t he secti o%r?g]l%l acvéj?jlc(ré\l ﬁ?e) r%ggi%%&o?cni hé*axi’s o sail%m’re (rey %r?&% hé)floel%lg?rame
or a sem comglectanhoCdipe@enrt 1general ly has no | eadfrane material. A

| eadfrane of this type, knowmn fromthe prior art, is illustrated in figure
3. Fromthis figure, the arrangenent of the chip 26 in the central region

14 of thead eadframp can ahsQebec388Rnalher Ll 26 (51 %“'E‘é%' dts -9
25 May 200§ upper side to thg C(()ennectmiange%i ngers 12( of the 1291;1 rearre 10.
In the m draxitsref ltime)ckine 2hdvwerini Sigutrar e wdnbérichfi ircodact cpads 30,

whi ch are_in each case connected via a bonding wir 8 to contact areas 34
At e endRof TERS. SEHHREt (T Mgeren 195 R OHRERx e C 1 e, SEREFonal
faces 36 gakseodesi gnatadraachibact ype Figerears shoyheisnfigusge 3idef1which

in each case the_cross section can be seen in figures 4 to 6. The cross-
sect i onal SEFEd&snRat i BACE n Witdur &egardpr e8enff @ @iyglegltrength. In the

cross section of figure 4, the connecting fingers 12 each
run without interruption, as a result of which, overall, a
sectional face which can be loaded very highly mechanically

is represented.

Capable of being loaded somewhat less is the cross section
illustrated in figure 5. Here, the regions shown with the
designation 42 have housing material, that is to say molding
compound, instead of leadframe material. However, the
housing material is substantially 1less stable than the
leadframe material. The cross-sectional course of figure 5
can therefore be loaded less mechanically as compared with

the cross-sectional course of figure 4.

The lowest ability to be loaded mechanically is exhibited by
the cross-sectional course of figure 6. This cross section
runs in the region of the axis of symmetry of the leadframe
from figure 3. Since, as can be seen well from figure 3, no
connecting fingers run in the axis of symmetry, the cross
section in figure 6 does not have any leadframe material
either. This region therefore constitutes a potential weak

point in a semiconductor component, at which cracks in the
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sectional face with regard to fracture strength. In the cross section of
figure 4, the connecting fingers 12 each run without interruption, as a
result of which, overall, a sectional face which can be | oaded very highly
mechanically is represented. Capable of being | oaded sonmewhzt Mag2806s t he

cross section, illustrated in figure 5. re,.the regi.ons shown_wth the
desi gnat i 6fW"#2 "FavE®RoST 1eF ndter Pal ,re?’ﬁgf i% t @escﬁi?qﬁtﬂ% ng" c%ﬂ%%‘ﬂ?\ﬁj,
i nstead of; J.gadffzane material. However, the housing material is

substantially | ess stable than the |eadfrane material. The cross-sectional
course of figure 5 can therefore be |oaded | ess nechanically as conpared

wth the.gr.oss-sect.i.onal r Qf._ f] e The. t iR

| oaded nec é%ié%gfv%#gﬂ%x %%gt2§”%§: %ﬁ%écpégsfgg%%?gﬁglt%%hréég%#P?ﬁgure
6. This cressrseal oto rtis iihtdie i@y Grcafirdie axios 6figayanetrysoficéhe
| eadfranme fromfigure 3. Since, as can be seen well fromfigure 3, no
connect i n§PErRgeFBCFaN 3FF t I af T S{ATETRY., tRESS 0¥818echP¥R i WP

figure 6 dagsrhahehauec2au1l eadfs ame JTat ehilst i@id N i Ssd B Oy a
therefore constitutes a potential weak point in a sem conductor conponent,
at which eeatksnen tHfiecel0a25 MAghZ00GnH@ssi g carhar igmiase a ¢lesutlre of

mechani cal or t Egnal. Ioadingﬁ. Thi s gﬁ{egﬁéal weak poi nt does.gpttﬁxist
in the | e&8fPa gcé&ﬂﬂ?ﬁftp tHB"Phvétt i o a&Cort S0 Fiytré51, M nce
there thekgsareimo16585528661 ii9Nakhi aeesnehi ébnhaveing flieaeisanexteaieri al .
The single exception is represented by a_sectional face at right angles to
the coursérem tHeg opposite sides in the direction of the “central
region 14. In the case of a leadframe in which the
connecting fingers extend from all four sides in the
direction of the central region, the connecting fingers
would run in such a way that even the further axis of

symmetry would be crossed by connecting fingers.

In principle, the connecting fingers can assume any
conceivable course. However, since the electrical signal
characteristics of each connecting finger have to be taken
into account, it 1is expedient to change the course of only
those connecting fingers which lie adjacent to a sectional

face which from the outset has no leadframe material.

Various embodiments of connecting fingers 12 are illustrated
in figures 2a to 2c. The connecting fingers 12 are in each
case illustrated in a plan view. According to the exemplary
embodiment of figure 2a, a connecting finger 12 can have a
paddle-like ©reinforcement 24. The reinforcement, which
corresponds to a broadening of the connecting finger 12 in a
sub-area does not have to have the shape shown in this case
but - depending on the space available - can be given any

desired shape. Another exemplary embodiment is illustrated

-11-




connecting fingers. Because of the principle, this is the case in

| eadf rames in which the connecting fingers extend fromtwo opposite sides
in the direction of the central region 14. In the case of a leadfrane in
whi ch the connecting fingers extend fromall four sides in 2hdlaydiObécti on
of the central. region, the connecting fingers would run in such a t hat
even the fidrt ué%déktﬁlnsVﬂﬁﬁ?r§ fiodI°d HETEFEESEd 15y T nbnf%ﬁéers.
In princi ph@pet e conngathpg . f iTRgels £ak, 8SSURBe ARV chERNGCRIrY abt ecggukse.
However, since the electrical signal characteristics of each connecting
finger hawe sco bige atldkeed iim ¢hecobdnetr, ditreios i@xpedi ent to change the course
of only those connecting fingers which |ie adjacent to a sectional face
which fromthe outset has no | eadframe material. Various enbodi nents of
connect i ngf i hganhs 13rfar eptlimust r ghiedants fbgur eBe2acdandecinhe €ongeeti ng
fingers 12 are in _each case illustrated in a plan view According to the
exenpl ary TeEAPOE Ot fiyufle 280t arévrneét end Fusiger ekt hheeiag

paddl e- 11 kbRl obcemgho gt GHIA JP! L IGEMeN e Wi Ehen COL €SPOBOSSLE 2
broadeni ng of the connecting finger 12 in a sub-area does not  have to have
t he shapekskpwngi rtitehi sriabeal bhbusidgpendissy et iwn spacet auai Itabl gay can

be given a desi red shape. Anaqther exenplary enbodiment is illustrated
211725 Nay 5068 05 PPGtRE 26" 117 LASEhEPEi AFGrcemEnt 8 G gnetei n
the shapgogkigneangher 1ebbiftRine Gas@rdia ANGhAeLifhedf GOUSEn &l weybe
aligned in the other direction. By nmeans of optinum gui dance of the

connect i n§hpEngdie redisasnisbest edf | A aad nameer Mokebviad Housthg, NWRest
t aki ng

materials (chip, housing) is approximately the same. By this
means, potential weak points in a semiconductor component

can be avoided.
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account of known design rules, the invention proposes keeping the critical
housi ng cross section, that is to say the cross section w thout |eadfrane
material, as small as possible. The leadfrane is preferably designed in
such a way that the relationship of |eadframe material to theMsyR&p6
material s %ghip, unsing) is approximtely the sane. By this neans,
potenti al "K' p&ALESi n a sem conduct or conponent can be avoi ded. 25 May
2006 Patent clains 1. A leadfrane of a conductive material, having a
central region (14) to accommodate a chip, and a plurality of connecting
fingers (12) whi ¢hadkrend af leasenfvonivnemsideialn tieeidior ect fontoalt he
central region (1 a contact region (34) .heing _provided,adjacent to the
contral regoar (1 onfar FEbarh e of L e Rnnalit g 1ohgerLtET2) S ang
the cour seodhekheneomiectdrmyy fingensi¢d 2@xbehdgasudlaishatt rdnheorsecsi @nal
face in any imaginary cross section at right angles to the main face of

t he | eadf Famet40)dHRC eerif (e Ehfat ePRETFal WHEERP t Hé4el aRi oFRRAFHCE

bet ween | f:r.ame teL - t hge ri urring._jihn the:
senicondugg %%%OW%gﬁgngékgga prd&?ﬁ%?e??ﬁ?ﬁgﬁgaﬁg% gﬁgTﬁ%nﬁggﬂTr% l%%
clainmed i nlélaion lati dealitchsdie ofonhectéamnddmigey sfa@erar e 1@0r,amyed in

such a way.that the ross at |east,one_of the sectional faces,(36). 3.
The | cadt Fhfe SIS REd T CTUPTES S 2ESPRERRI cril DFbag: Sdsetat
connect i ngnki NG iSrzl2) e Chna@yadinepMatp ctbes axkstobnsSwmMBtighof the
| eadf rane (10) cross the axis of s¥nnetr%. . The leadfrane as clainmed in
one of cl aneges te Ihg main face of the leadframe (10) has leadframe
material, whereby the relationship between leadframe

material and the other material occurring in the

semiconductor component is approximately the same.

2. The leadframe as claimed in c¢laim 1, in which the
connecting fingers (12) are arranged in such a way that they

cross at least one of the sectional faces (36).

3. The leadframe as claimed in claim 1 or 2, in which at
least those connecting fingers (12) which are adjacent to

the axis of symmetry of the leadframe (10) cross the axis of

symmetxry.

4., The leadframe as claimed in one of claims 1 to 3, in
which the connecting fingers (12) have material
reinforcements (24), so that the material reinforcements

cross at least one of the sectional faces (36).

5. The leadframe as claimed in claim 4, in which at least
those material reinforcements of the connecting fingers (12)
which are adjacent to the axisgs of symmetry of the leadframe

(10) cross the axis of symmetry.
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whi ch the connecting fingers (12) have material reinforcenents (24), so
that the material reinforcenents cross at |east one of the sectional faces
(36). 5. The leadfrane as clainmed in claim4, in which at |east those
material reinforcenents of the connecting fingers (12) whichS ¥May 288pacent
to the axis of symmetry of the leadframe (10) cross the axis of symetry.
-13 25 May 2006 6. The leadfrane as clained in claim4 or 5, in which the

connecti ng fingersifldy whkchshave, i uualcrgiﬂf@regn%nt%11(@ﬁic@reheot
intended to performa critical electrical function. 7. 'The | eadframe as

cl ai med i woomeasfing af iggdrso (B2)i rwhidh chavenmedtdmig |f | ngenfoge2penteh

mat eri al rej nforcenent 4 connect flngers w t hout nateri al
reinforceﬁéﬁts aré aPPgng£%t%T$%$n§F%I§xa The Ieﬁa%ﬁé e@?ﬁ%ﬁéaa'n one
of clains #n@®ibn.in which the relnforcenents (24) have the shape of an

anchor or a paddle. 9. A conponent conprising a chip (2 6) , a |l eadf cane
(10) of a conductive material, having a central region (14) and having

connecting, {1 NGELS (Clfe-0d 2, hAYsLaga(3D) ol aoemldigg, cpmpaung, the

chip (26) having contact i t'S” upper si which a
connectedwaheﬁﬁr¢@mméqtimgth&nge@lnecmzmeithgemﬂxﬁdﬁﬁL ﬁ@ﬂnfhﬁchmastsg
(32) enclaosing the  chip % and regi ons of the connecting fingers iZ),
and the dédrse BPdtheceBﬁﬁé tPfg fﬁﬁga?§8(1z}1?h t e FRPRFi orm3Fert

housi ng (?:»%)m*%%'r@%né&h%@ tal%%t atrlil%n%%%lt iaraknhaeein any arbitrary inaginary
Cross section at rlg ang es to
8. The leadframe as claimed in one of claims 4 to 7, in
which the reinforcements (24) have the shape of an anchor or

a paddle.

9. A component comprising a chip (26), a leadframe (10) of
a conductive material, having a central region (14) and
having connecting fingers (12), and a housing (32) of a
molding compound, the chip (26) having contact pads (30) on
its upper side (28) which are connected electrically to the
connecting fingers (12), and the housing (32) enclosing the
chip (26) and regions of the connecting fingers (12), and
the course of the connecting fingers (12) in the interior of
the housing (32) being such that the sectional face in any
arbitrary imaginary cross section at right angles to the
main face of the semiconductor component has leadframe
material, whereby the relationship between leadframe
material and the other material occurring in the

semiconductor component is approximately the same.

10. The component as claimed in claim 9, in which the
leadframe (10) is constructed as claimed in one of claims 1

to 8.
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main face of the sem conductor conponent has |eadframe material, whereby
the relationship between | eadfrane material and the other nateri al
occurring in the sem conductor conponent is approximtely the sane. 10.
The conponent as clained in claim9, in which the |eadfrane2f Myy 2006
construct ed, as gL med in one of clains 1 to 8. -14 25 May 2006 List of
desi gnat i dHSa Jrﬁhaé‘:lf?“'(:onnect| ng finger 14 Central region 16
Sealing web 18 Contact point 20 Inner region 22 Quter region 24

Rei nforcenent 26 Chip 28 Upper side 30 Contact pads 32 Housing 34

Cont act rédi on Le3BlfQwutd onal face 38

12 Connecting finger
14 Central region

16 Sealing web

18 Contact point

20 Inner region
22 Outer region
24 Reinforcement
26 Chip

28 Upper side
30 Contact pads
32 Housing

34 Contact region
36 Sectional face
38
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