.25 May 2006 Description | I I I 1 L L L L L 0L L L0000 11111111
11110111111 1 1 Leadfranme and conponent with a | eadfrane The

invention relates to a | eadfrane of a conductive material, ?ﬁé\lén? 6
central region to accormmodate a chip, and a plurality of co § %@0

fingers which extend at least from one side in the di rW
central regffOMIREtORt act region being provided adjacent to the cén
region on at |east sone of the connecting fingers. The |n fm/lm

further to a conponent conprising a chip, a |leadfrane of a /HWMW QIL

mat eri al , Ieadfpree cand redmpegenn whdh canhesdfngmefingers, and.g housing of
‘a nol di ng conpound, the chip having contact pads on its upper side which

are connected electrically to the connecting fingers, and the housing

encl osi ng the chipedpdonegiensteé the canneekidigatiengeyss. Lonponantsiof the
abovenent i oned ,t@{)e are also called SMD (Surface Munted Device)
conponent statiekel | shaviagge AeRberl BEIUPHf épeﬁtccmd@(}ed@slfé?@ vﬁtﬁl@h

are of diff %ﬁﬂafi Sof 30 H%Elﬁ‘ dﬂﬁgé% b AYaRes Q. connectdng ff

SMD  conpon per standardr ze i on and autorratl c ~popula |on of
printed cidgmli elbeandls e wid cdct hery afe thappiéedealA typioal st remitse of
an SMD conponent js, described below. A chipis firstly connected to a

syst em carr§Eron TheirysPemvidsr asi acenty eﬁ%eﬁpley R gHedr ag91an €&dfdane

and has a1£&antrabns €gkoR HO0 RGLRIPAR] e A &di-p. anfea Pl ralidy Miates
connecting fingers, which extend fromat |east one side in the direction

of the cerftuihergitona |lapmuwrenteatfrEmesing he obémtr s legdbname ddsiagned

as an | ol andid e ohi R CRLELET - na TGO Rodift L1 18051 8nt okt DR SRS
flngers, 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 1is designed as an island-like chip carrier.

The chip 1is fitted to this chip carrier, for example by

R
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adhesi ve bondi ng, soldering or alloying, and connected firmly thereto. In
anot her variant, the central region is forned by the connecting fingers
thenselves. In this case, the connecting fingers extend fror%ﬁ‘?faygg t wo

opposite sides in the direction_of the central region. The chip is fjxed
to the | eRAHHHES n RURH 29 waySPHAEr AR adREs| P& lPayEH, §&er A9RPSGghe

formof an-adhesi ¥ESLELP, 115 Qﬁek%@g Loy 18 active Mmidy i deegf ohhe; <
chi p.. Regions “of the connect i ng Ingers are brought 1nto contact with the
adhesi ve, f3orridiht byr ehentdaomeadt idme £hhpers adkimeeddiesAn Bmr ahgenersef

this type.is also designated LOC (Lead On_Chip). Its identifyin feature
i s that tH%‘ecoﬁf?EE‘FFﬁd“%i ngerSEhar ’ve&ﬁerFﬁﬁmfl)ﬂ?et ﬁlaﬁ(gf a‘i:‘%?yﬁp%(ﬁrﬁ%?
means necham&al 1hi xHRg ofrddhei &hi Bri $hachigvesh AR herighi phhas jheen

connected to the Ileadfrane, its individual contact pads are connected to
contact regixat ton the bomdecanagini sgensa Tar &heét Aincaldhesdvisedtdys¥ /i s

produced, foQﬂ%ﬁ%gple?.Q%ebQQ%kggo .%gi'agpgsiggi t?g%’}gﬁscgﬁgggkgan%at

. 1
fingers offThe Tonnetting frane are eh” encapsulra suc y

the chip ithsudoinededaisoppliet elfy the a-Hip di Rgg tonpouvnd tard ddierannect i ng
fingers project to sone extent out of the housi n‘%wThe housing nornmally
consi sts L NPSNT abfR Praseht Ablai RETEHHSoudP chdhespyBcesSed it

hen. removel By~ Bundhi k= Gt Rg Che Brsduct | on of tHe SeaseanoRt auri ng.

the fittinypefis heléat tesignagedr LdCedIgadc W Bbapd . addsdudeng ifying
feature is that the connecting fingers partly overlap the
chip face, by which means mechanical fixing of the chip is
dchieved. After the chip has been 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 is subjected to mechanical
loadings as a result of bending the regions of the
connecting fingers which are located outside the housing, or

by punching out the parts of the leadframe which are not
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,oper.ation, both are subjected to high | oadings. During production, the
‘conmponent is subjected to nmechanical |oadings as a result of bending the
regions of the connecting fingers which are |ocated outside the housing,
or by punching out the parts of the |eadframe which are not 25-Mapg0@ny
2006 needed. Wen the conponent is sol dered circujt board,

onfo a printed
it is subjRRIt o YeFper@ttr SCTRPIFRE 1 ahye ch]e‘ﬁ)%eecﬂ SP0° arftl 2AHEES

that thermazaechagigal, stEessesuddoty S@b dtg@gegaeayesww hd Neange
operation of the conponent itself,” high tenperatures |ikew se arise, which
cause thdvatateastr2838es anfhédd °str esseshari $deasad -mesian isfalt et résees t hat

the materials of the.leadframe, of the housing and. of t chip itsel f_ have
di fferent Toefft cPentsCoPrher fal Eugiﬁgngﬁgnp eCadst (%ptin}}es,cp% Arent
stresses afd&e1 i theghi NtemigRira@urddhe comporest . Ihese, shearicH r essese can
cause delam nation at the points at which |eadframe material_ neets

housi ng netlegi®dl PFarekssefor hagackRsreafesc@ridc afed hoesihy &td TRt he

chip. As %gfg%ﬁa@ftgggﬁsg .%??3 5gi Ehar §Eah@%&ﬁ1%"p%@r&th cap, then, be,

inmpaired in ris of unction. acksin'the chip canCl:lead

to functieohakhtaidhilie. ibgeilfig Hdee dasfgerehtt heoeiipoiteitt s, odt tenptrsalar e
therefore nmde to achieve neutral stress states as far as possible  during

manuf act urePaIE H¥ans BFCASS opfi ab Rl fat eTheAr SHTESSSSh, 2By SRean? diR% he

desi gn of the. |l gadf pame and -BpoABARS Ofhddle BHEGSSSIGAHdIr 8hhONalde
particular, the configuration of the | eadfrane has a decisive influence on

t he ruggediwlssnigfat hen conponenpownts abgahdcho lpeddesse impdigsdd Istress®es or

forces on .the housin i i .
housing m e¥¥2f*‘5¥£}é%é¥¥¥¥e, cracks can occur in the

housing and in the chip. As a result 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 1is used
almost exclusively in leadframes with a chip island. In this
case, ﬁhe island-like chip carrier 1is offset upward or

downward with respect to the connecting fingers. 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 |leadframes with
achipisland. In this case, the island-like chip carrier i25d¥kydd0@pward

or downward wth respect to the connecting fingers. After the -3 25 My
2006 chi FIHER BrenPeeht édtaRd ARE HAIRI MY RERIDBRA PE6T RFPVLIdRsd: cHip is

surrounded,on, its UppeL,ARda! BYer % MPUSLNGr SOUET LY LHs;

t hi ckness. B&Dtﬁ?s neang, ?t K 6bssi Ié?%o reducerbendingggf t he %ﬂﬁ%ing
which is causmd bF dighbér enitickogoefS i cBentbief megrensi on 06 plessmtleritabs
used (chip, | astic ool di ng gonmpound). The .downset i s proyi ded. ularly
only for ﬁﬁﬂ#z%hFﬁgqlE?hQEMéhﬁ_?ﬂ88%8%u¥%6f fﬁ?c%ﬁ??%ﬁr%ﬁtﬁ#ééa ?ik _

| eadf ramescod f eScidhideidr elagidnLaln pesf ordmnceanaddie: d eadfusdres, (dias, is
to say in particular_ the shape of the connecting fingers, are optimzed to
short si grzdagrioparatdong paehsoand) t oThe deknseti g caniiglacatiesiilarly
relation tgo +the.chi ich i optimum for wire bonding. Leadframes which
are provﬁcﬁ&ﬂ%cﬁo£ué&g¢il{#éﬁ%forenentioned LOC housings are |ikew se

designed only with regard to their electrical performance. It is therefore
an object of the present invention to provide a |eadframe which inparts a

hi gher nmecHa@alse st &bt FPFUB0 04 (OHfpdremt 198E EHaR BAMEGE, iR PartT=Ul ar
as a resy foof -He!t%r@ﬂatég@ctﬁcéfr %%E)fo%}ﬁ%h@%@ T S108Ke¢hnks  achipved
by a | eadframe ﬁaV|ng the features f claim1l. A conponent having the

| eadf r ame iaxcor ddayg im paheiculent tba sbapeppddided domrgattdmg diaigr9s,

Advantage%%ia optimized to short signal propagation paths and to a
connection configuration in relation to the chip which is
optimum for wire bonding. Leadframes which are provided for
use in the aforementioned LOC housings are likewise designed

ohly with regard to their electrical performance.

It 1is therefore an object of the present invention to
provide a leadframe which imparts a higher mechanical
stability to a cdmponent, 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
sectional face 1in any imaginary cross section at right
angles to the main face of the leadframe has leadframe
material, ‘whereby the relationship between leadframe

material and the other material occurring in the
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.refi.nements in each case energe 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
section at right angles to the main face of the |eadfranme hd$ Mepdfitane
materi al, whereby the relationship between |eadframe material and the

ot her mat 9% CHRRTINGCPAPPRENES D5 RRPrOFISatsdni cbhaudasie cokpordit is

appr oxi mat a t a ]g;éqg{- ing 1ot i tion i
arranged ilﬁéayadg%gnrgco@ﬁc uAc do%ﬁorrépcgng}{?nﬁhen t lgdr{(;oulrés?e Jolf:raltrﬁjelé\tic]onl(r)lrgcta;sng
fingers i sdriecomdertiayr obmphaehoysitign stiseickhoulrae tdie thectdamadctfiate in

any arbitrary imaginary crqQss section_at right angles to the in face of
the seni cdridif®or ¢Bnpdifent NtREd Feadf r & ngPB?ilQ . WhePH5 tHEat ¢he

rel ati onshiqudgiyeens Leadty aim, MLt hrand bl rRter - A8 &7 kaktaesurdd ng
in the sem conductor conmponent” i s approximatel’y thé sanme. As nmany

secti onal fighes ayylssiredthanméeni fragened itheewemi cdnsladftcane canmpriantever y
sem conduct or ﬁon%gnent. Ir&esge tive ofbho a secti' qn, i S madek;t rough the
| eadf r ane t K2R EoNBREES 2 orpBRERELY pr OV si o 7 5 HRHEY oS AT t ame
material eEr@inanggbet Nal hangeAIHONGEhéACRat g a8l Bédurthhg gas&te to
create simlar conditions at all the conceivable cross sections. The

i nvent i on SENISRNEHABIPR heOTPRAARRAE tifat 2RPROF BB ¢ are L1El S3A1¢ hePer ARl
part 1n t%%(.frt% %dines.faé)ésthgs SaELGaguCtar, ngf@onﬁmgﬂ%éﬁ rﬁ%pecetve.tr%ul ar

mechani cal” or ~ thermal stresses. In convention conponents, in parti

in coyrponéfetasifxtﬁmel_@ildjeﬁh g@verfhesema‘mendeptb@n&bn@mtmhi@reaﬂmqtdwehave

any kind %& l%%%TrgnEééggfgéfﬂis-Tg%%% S%%&B&gﬁl the 1leadframe or the
semiconductor component, provision 1is made for leadframe
material to be arranged in the sectional face. The aim in
this case 1s to create similar conditions at all the

conceivable cross sections.

The invention is based on the finding that the Ileadframe
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 material. These sectional
faces, also referred to as fracture lines or stress 1lines,
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 fhe 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 least a low proportion of leadframe material. The

ruggedness of the leadframe or of the semiconductor
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.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
housi ng. On the basis that these fracture lines or cross sections at which
the cracks in the housing arise do not have any | eadfranme naXSeviapR006
provision is now nade to configure the |eadfrane, in particular the
connect i ngcdmpreest  becusts agwaptemat thachorst ilerdlf mace Mgbergathr b8igh

the | eadf h | conduct X | bP#Ag _
e, Leadl 0%, Slob e ool ea0ue O cOMBOISHL, Dagsak haest. 2l gueconsi o

sem conducéip . - 3t25; dhya2R0GulcaTonsstaheageeasgreft ehet hee Yot sohshatibr ame
material is provided in relation to the other materials - housing or

chip. It iketpegen cleadfyamavantagéalsand the ahay Sl lseteeprring

| eadf rane [t ghlal s AAFLENG. OLOP! JBIRHHS PECUMI M indL I 2ol conpust or
conponent 1S appr oxi macfely e same, since in this way potential weak

poi nts in ghecdousi npiar evaravpbtedt i&8Y weaks mfirntwe tonthgurhatisomaacaoe di ng
to the invention_of the |eadframe, account is also taken of the criteria
of el ect r3¥a+3%fr f or mance and the connection configuration with regard to
subsequent wire bonding. In this case, the precise arrangenent of the
connecting fingers can be determned only by neans of an optim zation
procedur e.BHoweses , of tdiegridrifoiantrftemuracterdhag the theusinwgntsion of

reinforce% subst ially in ter of the transverse.stabhili Lt cal
for the ac }?%n 5P GPCES, %CFRUPES&% tagsf)r a(%:l?%?g | Oad tgllr% 8%%5%935 5t
susceptibididytridap péeferngdceechhaermat cohnidie oty enin fiRyurravici oni tis
made to arrange the connecting fingers in the leadframe in such a |
regard to subsequent wire bonding. In this case, 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 is reinforced
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
symmetry 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 is of course also possible for a
plurality of connecting fingers, preferably adjacent

connecting fingers, to cross a sectional face.
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.way .that they cross at |east one of the sectional faces. If the fracture
lines in the conponents known fromthe prior art occur predomnantly in
the region of the axes of symetry of the conponent, then the connecting
fingers are consequently arranged in such a way that at |east Map3el6
connecting fingers which are adjacent to the axis of _symmetry of the

| eadf r ame 16F oss (e tdhas FGHRAIFIHS | FeimaReH e,0F t Ghe sufFYerft™ f or
only one (iggpg-c i N tq cr h i | f, i

desi gn of “the ﬁtle({;rgf Elgrreg[ﬁ%%? m'%tos,8?§v?§go$%%ur%§§%%}:§g%%losE?%?gr?orWlam

pl ural i ty neft exoinre cte Nyt d1ceyesst s pr eberabky thd] aedrtr i adonrmictfiowrdriarges s,
to cross a secti onall]1 face. -6%}5 I\%é 2006, In aftfurther ad\t/snt ag:eous

ref i nementS¥S nti hGeREI Ge ovi'Si SRSt orade S G ovide hE &6%Tectd ng
fingers wigth opier kah e teeefMeRLS, Ssoghhey the BBbergakhenei nbor catent s
cross at least one of the sectional faces. In this case, a material

rei nf or cementtlvarisi ghhéy mmrenivaegeneht tdfe t headhiramg) (i af t Hadieirduglew of

t he | eadf rane f. indiyidual cqpnecting fingers., Howev i al

rei nf or cerquﬂgeéiotsjdlg i el tRfes at 1€8st™hi ndi'Vi urallalcongrlléglcr}ei{dn%é%eﬁ{gder SIS ng

changed i nddgided hi gknessakas virewed dunl hecerinsst segt | dangefrst heeing

| eadf rame). Wich of the connecting fingers is provided wth nmateri al

rei nf or cer@ngathdinoWheany B aeEssompeciifyeti idershar ETPEEVI RS ¥ h

such material ei nffarganentys i s PPtdim 2atd onJyReaSS The Jatter is

carried Otf!t@v\htl}{ee triae%lr ng acc)o'unt kglf the condition that, at al Ig?éf he ’

concei vablrerariassi setthonsmtdhiea eketnfnshepeots |aallf hawe meter Pél tle t he

-?—Lger mat ecrc;naflesctoifng} he fi%%@r%ondg%teor B?%?Bgﬁt Iv%it?}qpr Os)(dcnr?t elrl}/aéehreia ane.
reinforcements is an optimization process. The latter is

carried out while taking account of the condition that, at

all the conceivable cross sections, the relationship of
leadframe material to the other materials of the
semiconductor component 1is approximately the same. The

material reinforcements 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 1if the connecting
fingers which have material reinforcements are not intended

to perform an electrical function. If such connecting
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.material reinforcenents of the connecting fingers are preferably arranged
at the points at which they cross an axis of symetry of the | eadfranme or
sem conductor conponent. Although the material reinforcenments can in
princi pl e have any conceivabl e shape, it has proven to be adfaviapgéous to
design the reinforcenents in the shape of an anchor or a paddle. Since the
abovenent i bivegenat Baval treiRffora@hedt se bEChE 1Faas i unahdion d iy ¢ ofiteét fng

fingers al;go haye effEct g Onfhe 8l e%aglﬁalcteylgpem Sl Us CXARRLE as
par asitic Capacitances, S|d%al couﬁ ing), It 1s advantageous 1f the

connect i ngpodsitges s hi ebcbadencat eithl thei aleccetdenlsraneimemenntsended to
performan electrical function. |If such connecting -7 25 May 2006 fingers

have to performan electrical function, care should be taken to design

these CO”W%HEEEE&&PQerita§u§hﬁ89aﬁ§a998ﬁ§!Qh?1c5ﬂn@@§9ﬁ§aqg%§@ﬂ§‘%f@h

el ectrical rtequirements” Furthernore; It is advantageous if connecting
fingers wndtermpderi akinébmteneatrent ssrahd connectiing f ifiggeysw twbtiout

material reinforcenments are arranged alternately. .Thi configuratign.al so
takes i nt d"alcotfmt tﬁ@lggﬁﬁgﬁmEBGgliﬁHﬁabe?ﬁﬁgﬂgggnn iﬁ@ﬁ&aﬁ der s g?%%ed
besi de one.anpidieratc Ihe NNt t QReMi lintke gxpbahredhd EBGRadet @bhpUsShag
the follow ng drawings, in which: Figure 1 shows an exenpl ary enbodi nent
of a | eadfratrmecmceonataying fhedenventaond hepida enewanptfbres 2a to 2c
show various configuration variants of a connecting finger, Figure 3 shows

a |l eadframe known fromthe prior art in plan
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 variants 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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.view, Figures 4 to 6 show various cross sections of the |eadfrane
illustrated in figure 3. Figure 1 shows an exenplary enbodi nent of a

| eadf ranme 10 according to the invention. The | eadfrane 10 has a | arge
nunber of connecting fingers 12 which, for exanple, extend f25aviay @006
opposite sides in the direction of a central region 14. The present

| eadf r ane pihdledonayura-ad t kbt fiking| afd-d | RB1Bhi prlekel | 6RNPRatPE s to

say is provided._for onponent S| he | ndiyvjd :
connect i ng S ¥t nary Egeggéglurrl rc%gﬁﬁngccﬂfegﬁj%Cs&gggélg%ﬁggmgﬁ}%%n%@l?% -8
25 May 2006 kpunehedaanay aft esedhe. f Lxkagiot, a wihd pcémhéchingnneibsbe20 seen
fromthe figure) and the provision of _a housing (which |ikew se cannot be
seen). Likewi §BS tURSREFHISE | AUtABEDESE 2t ThE reePettave éeff%erp%ﬁgke f

the | eadf E gr%pagghggnn@x@yn%' Debbeogonnecti ngnehs, 20 d-heng e 18

transport ongat e design, using which the | éadframe, usually
present irofstréyprgatn  ohes iy tr ansipoy t ediiigh a Preocessdigranool .ustathe
regions identified by the degignation 48 n__adhesive in the formof a
doubl e- si dESMMesiVe THP® | E°TUppIGEEd, PHi ?H%ﬁ?@ﬁt e thip A ve Fi%ed to

the |eadf ragm  1Qc DependingoRs tikentiiza <f e ttRi nieONNat henadbesiare
areas 40 placed in the central regi on may be provided. The |eadfranme 10
i |l ustratedliesivguda 1the dionn ngdi shedayplatisidedt adhgs ve€adFrRfe 15

material is placed in_any,desired ctignal face which_r .14
angl es to IR Hein ‘f’%\%g X'gflc he eea%??lrémgaagngel nf%%%édp?et:&?%oﬁl%%d%me
course of the peperachgne:f i pper siAs af etsnptRipsi neely ntpeacddlossitei s

the nost critical sectional face, the designation 36 shows
areas 40 placed in the central région may be prov?ded.

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 is
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 sectional face leads

to strengthening of the component.

In the leadframes known from the prior art, the sectional
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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fracture line which is located on the axis of symmetry of the |eadfrane
10. As can be seen well fromfigure 1, the connecting fingers identified
by the designation 12' cross the sectional face 36. The | eadfranme nmateri al
of . the connecting fingers 12' present in the sectional facesMag200d4 o
strengt hening of the conponent. In the | eadframes known fromthe prior art,
t he secti omader fsicde i o t ke r eghoacbinghé iages sofl 2s prindthey lefadii@neald r ame

or a sem conduct or .conponent_. gener al |. | eadfr erial.

| eadf rarrecI_%f !f}ﬁ?smtl@ﬁg‘%lfno% Eﬂ%mcthﬁé ;%solregegrgt 3% g?%?gg%r &hgr%zﬁ W gure
3. From t sndd@ur gadkheso ar harigeneateofi heachi pcée i rdrire ey r aliar egi on
14 of the |I|eadfrane can also be seen. The chip 26 is connected by its -9

25 May 200®ndigier wirge 39 tUfe E6RRAELI MyLERrRigers 29 O1P® h&Nd$adPFane? 0.

In the md;axis. fnc%h@ir? i p. 26, there is a large nunber of contact pads 30,
whi ch are 1n eac se nnected via a bonding wwre 38 to contact areas 34

at the ends of the <connecting fingers 12. As an exanple, three sectional

faces 36 (also designated a fracture line). are shown jn figure 3, of which
in each cdse 2Rh&XEFBLE sdtti¥h %%ﬁtb‘éngge?‘?aicﬁsfi ré%iﬁotggé;.lg?ﬁée%r o%sl-C

sectional dl]ustrati Ofej Nafbouhewh HePrEsiMts AN beeghichesh enalh face with
regard to fracture strength. In the cross section of figure 4, the
connect i ngHd ngerss 19ecathn can Wet Ise@n iin efigiprednt Be & -r @ tCISsvhi ch,

overall, a ectiaonal, fac ich can be. |l gaded yver h'%el chani c(%aé S
represent égc?cst_(boﬂé% elcil’fhbsgti]}r,\\gg}lloonadeld'1 sgfl rg I‘]“ess]'yelps)‘l er}/tcérTgs%?selc |aloyn
i |lustratekddidigur €a%e HRLEh thegdegi ans howh udet hsthength. 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 less 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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; desi.gnation 42 have housing material, that is to say nolding conpound,
instead of |eadfrane material. However, the housing material is
substantially less stable than the |eadframe material. The cross-sectional
course of figure 5 can therefore be |oaded | ess nechanical | psagagoopsr ed
with the cross-sectional course of figure 4. The lowest ability to be

| oaded nmechaniaad | yars exhiski ted by udwmldr os$- seerhenaFadourse tdremar e
6. This cross section runs in the region of the axis of symmetry of the

| eadf rane 133dIS gure 3. Since, as can be seen well fromfigure 3, no
connecting fingers run in the axis of symretry, the cross section in
figure 6 does not have any |leadframe material either. This region

t her ef or e Tionst bbueesialpotesrk | Rbimbakiogsoi neti ©xd sdenikofidigctiiaorpbnent ,

at which cracks_in the -10 25 May, K 2006 _hausi.ng _cap_ar} resyl & of
mechani cal 2T Healt© I&iﬁ?nd?y TS ofSHET S %ﬁéaEOpo#% %%eg’not eé?st

in the | ead{dad®e 1RGCOr dirdd he t BeokBveBtit@Bnagtcofdrng twhichurieade samce
there there are no cross-sectional faces which have no | eadfrane terial.

The si ngl el extpinonmaterepk esBheediBgle SSEEPLORRI FadE PRI TG angles to
the course_of the:lcqﬂgggtlagiih@gﬁgs.aﬁﬁg@gsetgf the pPrddigidd e,oft highés

the case T?Fqigﬁﬁraneslln e connecting fingers extend fromtwo
opposi te sislesedtiindiefdnyeeti.orBefatbe ofntrlxd prégicomles. tmishdscasecof a
| eadfrane in which the connecting fj extend from al

. er l. _four si kN
the directash of tiRedlerTes r&gi'ghc héﬁéonﬁ%b?‘?%lw nééPger\%ou‘?’gte%‘% in
such a Y"ayf%&f?‘t £S¥eNobBEsf HEt Nefa@xi s 1pf chey ramte ot woml & fhet heossatt byl
connecti ng fTiIngers.
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 is 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
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.In principle, the connecting fingers can assunme any conceivabl e course.
However, since the electrical signal characteristics of each connecting
finger have to be taken into account, it is expedient to change the course
of only those connecting fingers which lie adjacent to a seckiMaa00sf ace
which fromthe outset has no | eadfrane material. Various enbodi ments of
connect i ngrf ifnigerse 12b ar énj whishr &hed rdimfogaameantal s odeeigrRd dené& i ng
fingers 12 are in each__case illustrated in a _plan vi.e ordi t he
exenpl ar y SPERSodi medt 8FFPgur efn2at,hlz';1S connecét itﬁge %nnégheo\r% 1 Iga%ghgg)e&%e
paddl e- 1| kg steivRf enaefmrid i24.c HEheureimfdieenesn . whi ch  corresponds to a

br oadeni ng of the connecting finger 12 in a sub-area does not have to have
t he shape shown in this case but - depending on the space avail able - can
be given y i.redsh y ot her: I odi IS Ad | ust d
15 e 0B iiguen B e the el B o conent e Hesi e
the shapeeofica dredered | tnt hhs daserivhe chchohogainef wbudst talksimde
aligned in the other_direction, By means_of optjnum gui dance of _the

connect i n§CPHGEr Q§xﬁ%ﬂ8¥4(x§ﬁ§£b?n ¥H%anter8r 68V8nﬁ68§in§FQHﬂﬁ%ﬁ
taking age@unt,of. knoun; deshgn HoWlsBhg tdeosaVeREEBnPr @pRSesi s keepigay t he
critical housSing cross section, that i's to say the cross section w thout

| eadf r ame tingt ecT@$s ascemmil wstheossiligadlirPne | Baderdak. | fprefet dblag

designed in su g a tQ%% t he rel atiopshi f .l g ne terial 1o the

ot her naP?FF&% e(cﬁ?%fzﬁ% ir)e i Eﬁgﬁfﬁg%gl§e?§ £é§ne?n%y #his “feans,

potenti al tweak PRE Nt lidt forseitEobduct ®adEpaponeniterciarl beoaviohe e thel?
materials (chip, housing) is approximately the same. By this
means, potential weak points in a semiconductor component

can be avoided.
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25 May 2006 Patent clains 1. A |leadframe of a conductive material, having
a central region (14) to accommbdate a chip, and a plurality of
connecting fingers (12) which extend at | east fromone side in the
direction of the central region (14), a contact region (34) 25eViag2@0covi ded
adj acent to the central region (14) on at |east sone of the connecting
fingers (EALeHndLaes course of the connecting fingers (12) being such
that the sectional face in any imginary cross section at right angles to
the main face of the |eadfrane (10) has |leadframe nmaterial, whereby the
rel ationship bat deedflreasf refrea weneticali vandndtrer ot her hautegi al agdwal ng
in the sem conductor conponent is a pI’OXI ma,%‘el y the.sane. 2. The Iea%rame
c

as clai medSH Ut aith®l, TR wAFER™RES Eonﬁe hg" fi AG8r s ( Y UHHe Bf r dtged

in such ad@méd&t@t heyn &f95$19§ Leash ene i tde sestiomabnf ages i3 . 3.
The | eadfranme as clai ITEngn claiml or 2, in which at |east those

connect i ngf i tiger sdtze¥tihnchofir eckelj asantratlo rlegeoalm $16f . syametanEastt t he
| eadf 10. th f ty T f
e 2r 2l 038) L 3 5oLy SUATR acche ThE opdl altear g 1

one of clai e conn ing fing er's eri al

rei nf orcenant)s ¢R4kt sxeddftat sbhe et ethal cbamfcam@nemrsgem ogs2at l=aast
one of the sectional faces (36). 5. The leadfrane as clainmed in claim4, in

whi ch at [F&¥st COPRBR e Ofat B¢ alcoPaieRtdrdenetac ™t the)c e i AYchi igats
(12)  whi %ﬁiear§e@gi@rcfgft £heet Ng, %%HQEa%XHHEV ¥rSsd heelbeadhr ane rigt)
cross the axis of symetry. -13 y 2006
angles to the 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 claim 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

symmetry.

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 axis of symmetry of the leadframe

(10) cross the axis of symmetry.
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6. The leadfrane as clained in claim4 or 5 1in which the connecting
fingers (12) which have material reinforcenents (24) are not intended to
performa critical electrical function. 7. The |eadfrane as clainmed in one
of claims 4 to 6, in which connecting fingers (12) wi th nat &5iMay 2006
reinforcenents (24) and connecting fingers (12) w thout materi al
reinforcenents are arranged alternately. 8. The |eadfranme as clained in one

of claims 4 tOTES hRagdich the éfam@acezﬁerml(@@ cb.@vg t&% ARG, of h@n

anchor or

(10) of

connecti ng, f
chip (26)

a paddl

9. A conponent conprising a chip ( , a |leadframe

&nmnﬁnmimgefaagemsalUJWavwhgca dexte ahategiien @b@nﬁwmhem@wtmg

G G onf ekt pRACTCS0) b PESLBBPer s (28 Wil G G e

connected mlgatidgally to the connecting fingers (12), and the housing
(32) enclosing the <chip (26) and regions of the connecting fingers (12),
the course of the connecting fingers (12) in the interior of the

housing (32) beiig. SUER LRl Lhe Seatlanaln! age f apyo Lbid rany o mgj nary

and

Cross section

main face o € Sem conduct or

rg

conponent vhﬂLScH. eadﬁhaafelngatﬂalmﬁrs whiepebywitie netatiabshiteimeanents
| eadf r anme .naterlal and the other material occurring in_the sem conductor

24 )apprigid nat@yrete e L e e c@r?doneﬁ‘tl%?%ﬂ ai MafFsHaEt ai m

conponent
9, in whighithe, leadirane d 10) 4 5&onstrdechgdeps clai med in one of claims
1 to 8. -14

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 fingeré (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, 1in which the

leadframe (10) is constructed as claimed in one of claims 1

to 8.
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