; STe3e=V=S| : X6DT: C Description The invention relates to a |eadfranme of a
conductive material, having a central region to acconmobdate i
.plurality of connecting fingers which extend at |east from ogmmmm ”’mmﬂ'ﬁe
direction of the central region, a contact region being provi ded*@ #gce
to the central region on at |east sone of the connecting fingers. e

invention pelatreptiiwnt her to a conponent conprising a chip, a”ﬂ"ﬂmm

a conductive material, having a central region and connecting Wmm]wm
a housing of a nolding conpound, the chip having contact pads on idg.Wpper
si de whi ch 26ascapeahaf hashidneallivyl @ badgeanecting fingers, andthe
housi ng encl osing the chip and regions of the Cconnecting fingers.

Components of the abovenentioned type are also called SVMD (Surface Munted

Devi ce) conponents. There is a | arge nunber of%ﬂiffferen housi nﬁgdesi, ns,

whi ch are GPCdi AR O zé"s?]érﬁ?sna\}fé’ a i ffed aMunber of cBRREEFFAYS
fingers. ShRteeaRANeMas, PRy 1 lcitandardigesh IO MEd bftib@die ayt @ABbI Cand
popul ation of printed circuit boards to which they are applied. A fypi cal
structure 6f PAWISND tyomforrannd - idus dringer hefoveh /extendiatfiegstyfrom
connected 1o .2 syslem cay 'ﬁi-rem%owséfnlﬁé‘r EEgEtrlai fxfe%fl%%”“ 985!:98 d as
a |l eadfrane and has a central ‘region to accomodate a chmp dand a plarality
of connect iregibnngering whirohiéxd eadjbrentattd edisé osatgale rieyilde shraction
of the central region. I n sonme | eadfranes, the central K region is designed

as an isl at@3StkEWE PlatPeeFOnRRECLABp QI Sred S %IHY%“‘E;H?IE) Eﬁ?‘?Fgﬁ,
for exanpl ¢ B¢ nel tSdhesbwpohand %mﬁ%qlsq_%rg‘ ng ehigl | ayiiGaanheoppegt ed
firmy thereto. In another variant, the central region is forned by the
connect i ng clondyertd viehemssed niesl , |lpaving sasenttnd cmyicnt iand f cageestérgend
from at Iegst t WO opgoaite }iﬁé}les. in tt%e direction of the centr reg' on.
The chip i $I%X&F 't 0%tPfHe Fedth P | ¥su@h VWAV T hat® hy HftesiWVE | bép,
general |y havtifey fesmtaét apaddhesi vetst ipper Ss2d®! ivbdcho 4 ashh¥etsai n
side of the _chip. Regions of the connecting fingers are brought into,
contact w telgretoﬁéleﬁﬁgé’l vEQ sBhehafoRRe@nindn oMIewks chighd s tiehi Bergingn
arrangenen f i e I i I i

i dentifyi ntgn?:e:Lé)H}rn Itgl%t %@pﬁﬁzﬁc%‘%ﬁé@)&%’ngﬁf :t%e(rclso%g%rcﬁlfg;v%r ga\:'Jpxt'?’ts'he chip
face, by which neans nechanical fixing of the chip is achieved. After the

hip has b ted_to,.the | eadf its_individual tact, pad
connect od COMBGHEIEE 1861 GRS RPTARMEONTRRES nGYPENGHS. 2HHE SHASS oD
connecti on (isurFREURAInt mxamY e, cdiphdi g MeLs. idhg thigeaRdmbhe

connecting fingers of the connecting frame are then encapsul ated in such a

way that tie€ chifpferentur housdee densicarsel Wwibich abkdiofg ebhpexert afdzeke
connecting _fing prqje Eﬁhg f i houging
normal |y cgﬁgs %%gf g c%%faéggé%?:s I C %}DI %g%gggn%%l}ﬁg%smﬁiqc -glt};%'pr(%@&ejssed
at about 1Zompegrezrs C.pehhveltr egstoanrsdafdizesd | garibdweeiohi cAandr eanabmaedded
are then renoved hy punching. During,the, prqoducton of the conponent,
during thepﬂptuﬁiar’fgj'%? f’l%e ng-fléredt og r‘ﬁ‘r‘?'gt %’r’#%uitto b HFan§ G i Age
operati on, a@i,tmég_e subj ected to high | oadings. During production, the

conponent i S subjected to nmechanical |oadings as a result of bending the
regions of the connecting fingers which are | ocated outside the housing, or

by punChin%}%&pfé&irg¥£&cgﬁréh8flg%d%M@“%SMBéﬂéﬁyEagoéeégribed below.

A chip is firstly connected to a system carrier. The system

carrier is 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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needed. Wien the conponent is soldered onto a printed circuit board, it is
subj ected to tenperatures in the range between 220 and 240C, so that

. thermal - nechani cal stresses act on said conmponent. During the operation of
t he conponent itself, high tenperatures |ikew se arise, which cause thernal
stresses. These stresses arise as a result of the fact that the materials

of the | eadihedi®e Ofbdri®mitpusisianEdimy tde Cililoying)f &Sage dohheeead

coefficients of thermal expansion. Because of this, shear stresses arise in

the inter EEM3Y tFREEREPDoNdAt . ATPERRY sHBARaBEr odt® E8RtERUSFRBIQMN Mati on
at the poigy t I

Furtherm)ret]:%((:a?ac}:\&s1 ggﬁ g%g%lr %@Ln E{]I%b%ésﬁ%gegﬁ ?Eﬂ?ﬁg ﬁ%gﬁﬁ%s garsgéul

of penet ra:hengconned:tlxng tﬂmmgarmoa&n&ndanf:tdﬂenalue lepst r éova noppomstef its

abllltytofunctjon kamthe i&ecanlea tofunctigﬁ] f.ailure.

During t h&igesi g’rf’thFh %&?ﬁ&r?éht% et TRerefor &R AEhi eve
neutral stiged HAlee aeddirare Passdlde Q%A%gtlﬁ@@uéﬁcéélhésﬁ& I&?@% of
appropriate material selection, by nmeans of the design of the | eadirane and
by neans genﬂrélﬁwocmstbgnfﬁw a®f oAn |ardrf%ﬁlma:u$brlpt hd sc agphiedt ten of
t he Ieadfr [ nf Lu e th S en
with regar glrgteoar%flé%‘egﬁinrgug : {D!Feggés c%?l o%cerg ?Cﬁé %%%s%ﬁgngwgggﬁ are
vi ewed as farnegirentamauseodgiit honso ngohtaetumahwlmheh adid ¢ 1) I goochdE. In
order to avoid difficulties aof this type, "downsets", as they are kpown,

are of t en 5GRIAR Fhi ShEeSyiP | SuSERIAvRsst AR cPELRRERISTY | ¥ dfRifes
wi th a chi esllagﬂdalé@ 8855563684 1BE 1(3ledRddd ken Gy P f@érhaén'tifgﬁhéet
upward or downward with respect to the connecting fingers. After

chi p has Featurie t el &hett h@ldﬂoagmgcha@gbe@mgﬂml neertln/heowqoapsthe

hi cknose Ciap (1S hodhs PP SarE, e e oRb LBt BRERE, SHETHE R o8 ng

which is caikses dey. diz&fteé:.ent theef fdrmpentlsa@f BEpANSidhmfctdie mader icaks
used (chip, plastlc mol di ng conmpaund). The downset is provided regularly
only for SfAdf r(ﬂ*ﬂeps 1bphelRAd¥1dPAL fERREAGE (BRAT OMEQUICAANGSTEA t KO

| eadframeg,d febhsCldt! £h a'c&ﬁ{é&r}gl £indles! g AMeBeckRMLl S tO
say in particu ar t ape of the connect ers, are optimzed to
short si grm:lnrmcdpagatls)nppadhsednd flox aemmmbexl by d'mﬁdzglg awvioasi nThe
relation tq .the ccgitghv\hl ch ogtlngumfor WI e .bondin Leadf ranes whi ch
are provi B #"%s ?nc?ﬂﬁeﬁ’f:b g ﬁf’?&ﬁédq_ l}?ou%? C"ajrléglffaﬁﬂfs@re

desi gned aieh éridhgRapdtbd Ooih hghehehedal ctatPaHor emnse: sl bursoiheeef ore
an object of the present invention to provide a | eadfranme which inparts a

hi gher nemmlﬁelmdwlawmﬂ-dlagc@mm@md sl tte danageting farngeas| ar
as a res“'r#@e fedlel @ ng {;an” ek Sen ‘?Jty Yol gﬁé’ LS. 2p) ey d Str%glﬁ'l?ﬂged by

a leadfra aving the features o a| m conponent= havi ng
| eadf r anme mao@ldiyngcbastibesi nvénta onurabﬂeprpHamEml cdat ey «:Iompmu&d
Advant ageouys, refinenents in _each c energe.fromthe dependent . cl a|

Accor di ng W Fthel ¥ nPERCESFSIprvi & BHt d TRa e onfig tﬁ%gt‘:ﬁﬁ?sé’ of

the conneqtidg1blagehmel NWAYER aMRY ddiat nkheedechtaenatndACe-db @l by
i magi nary cross section at right angles to the main face of the |eadfrane

has | eadf runehigtarial. If the | eadfrane according to the invention is
arranged in a sem conductor conponent, then the course of the connecting

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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-4 fingers in the interior of the housing is such that the sectional face
in an arbitrary imginary cross section at right angles to the main face of
.t he sem conduct or conponent has | eadfrane material. As many sectional faces
as desired can be imagined in every |eadfrane and in every sem conduct or
conponent. Ilrrespective of how a section is nmade through the |eadfranme or
the sem coneedédr cam@oneitie PEEMpenatt i Sidgradefderd@adintere amtwrirded 0 be
arranged in the sectional face. The aimjin this case is to create simlar
condi ti onsCH¥CHY PRETEondEi il BRIGLELE kR | BREPSTRBUFRT AT &S SFaidRd on
the findingefhalntBgobeadty & aVso t BRAET bhieab1RfeknaRldAE rél%%‘sdélé‘és of
t he sem conduct or conponent wth respect to nechanical or thernmal stresses.
| n conventaonabnceapdnennpenent pabtir¢nbathien operpsiem foft HEOC aasdmpnt
there are sectjrgnal f.aﬁes whi ch _do _not h@.ve aJJ;% ki nd. of |eadframe material .
These sect?of@t™ f acBiIla FEPEFETEFT o HFTHETS urdt tPfies PISHY e Ses,

constitut ecRepRiBNicdlesweak Plidde i BtiBEsBOUSIIGe s Wil CResi BEKSFOfHIaN
occur in the housing. On the basis that these fracture lines or cross

sections afaghi ehathkherBeksTialehethshsi Agadiragedo ofotthratouming exnft r ane
material, pg °Y:'h§! Oé‘nié ReWeARdE 1P CB’i‘E'ﬁg%ﬁtt heod eadi b R ar

t he connecting fingers, in such a way that each sectional face going

t hr ough t hexpaasioare Brcaume sefi cohiact osheampatessdess atikeasina tloav
proportion,of |eadframe aterial. The r,ﬂ?%edneﬁs of the | eadfrane or of the

f
seni pondup{‘%’fe’é%ﬂ‘_ﬁoﬁ nttlb%cﬁﬁﬁ‘?O&FEé'rt'er_ e o gaFea%ql?%[?%e?Tangi T
provi ded ifelghdhd@DohOat henet BBAnEBL G @hS ch heBIMGMY rEldridl neets
particularly advantageous if the relationship between |eadframe nateri al
and t he othewusipgernaterbztur rFwgthierneee serdBdRRICIEAN corpomentins the

e T I L T

i nvention wbisberéecatdheagempanentntahs tabaobkakpadfredhd reridmid aobfits

el ectrical performance and the connectjon configuration with regard to
subsequent 2Ri 2t BonBPngtURRtERPs c5¥BCKEhe 1Pr e&?’?e Erldng&ifeht 61ad neto
connect i ngefih REELESatap, beydeterm ned only by neans of an optim zation
procedure. However, a significant feature is that the housing is reinforced
substantially in terns of the transverse stability, critical for the action

of forces, . .wth regard tqQ fracture |oQa r ck tihility. In a
preferred P‘éﬁ'?\%ﬁggF s'(t?"hc’él ior#/ethl?? oﬁ“ﬁ?@%fﬁgh f-’lg%%éggst §tar r%l}n eq%:%e
connecti ngmdfi®gasiss abBhibeel erditraile Ebredsh sxavas t Aat fdeyaer asSssibleast

one of the sectional faces. If the fracture lines in the conponents known
fromthe p@P&ingrt MGEtAGHESom naYit | FEPRSt hePk egPBRTEPTERE Cax g lpprial

SyMTet 1y Ofo§ BEy ¢0HPOBS e LN oENS ROIMSE! {N0CE NGRI 51 BL8s LORICQURNtLY

arranged in such a way ‘that at [east those Tonnecting fingers which are
adj acent tweahe axfs Ofiesypmetesys of combidesalfiame cImspatheiaxlar of the
symmetry. In principle, it is sufficient for only.one connecting finger to
ot oss one SPRPHEREREiFENGE (ol erREFRbe aBergr SRSERELPRadr TR RSS i 5.
it is of ceHesenalfuissi Bife tae acHphpbént ¥ wifticoreeal-idngtbi NYesSess-
preferably adjacent connecting fingers, to cross a sectional face. In a
further ad¥BAn@geolSsTPEPPReMENtEBICEHEON nvat NEHS1pBovWEiLeR iay qrafeewed
provide thescanneeting Taer sedk ! BTRYSH A d AL OLOL CRMERLS oS8 HhRl1 1D
mat erial rernforcenents cross at | east one o e Sectional faces. Tnthis
case, a occur.

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

downward with respect to the connecting fingers. After the
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-6 material reinforcenent can signify an enlargenent of the width (in the
pl an view of the |eadframe) of individual connecting fingers. However,
.material reinforcenment also includes at |east individual connecting fingers
bei ng changed in their thickness (as viewed in the cross section of the

| eadfrane). \Wich of the connecting fingers is provided with materi al

rei nf or cergtils gl bernmnytell the ctEndodudihd | iNger Beaheppboided]d WhHeh
such material reinforcenents is an optim zation process. The latter |is
carried outhighi1® FRRTAUREedonRt 16F UPPSCod i Wehatlidat Py B daising

concei vabl &,f1,0S§ Séﬁhhﬁn%hi d atgpnehi B fkahgadfangs ”?BFEEBEet @d he
other materials of the sem conduct or conponent 1s approxinalely the sane.
The mat er idducs nbendengnos dfhea hrowsimecwhaghf iisgecauzsed@ pyefdeffisinent

arranged at_the points at.which they crgss an axi s of. symetry. of the
eadf rame e S ORI tth | COBIART A% hodbh. THESTHeRA alS8 nfegirent s
can in prigiddd e haved eonseiN@pl eraBapewnbbthas prevededo RQularly
advant ageous to design the reinforcenents in the shape of an anchor or a
paddl e. Sioply ther AwdheshiRhed material reinforcements of at |east

i ndi vidual connecting fingers also have effects on the electrical
properties (for exanple parasitic capacitances, signal coupling), it is
advant agedushefwidee, coheefbbng ifngdres odnEiginevel omt efi gher diedidfireement s

are not intended to_ performan elegctrical function. |f_su connecti,n
fingers havied otBe R B 8L Pt hrBRe oorne (hRHR AR Be P ar Ak,
desi gn these €ONELGEt i ROphi-098NLBaRAStABOEhaps BESEhRl @onind RGERY daRf M t h

the electrical requirenents. Furthernore, it is advantageous jf
connect i n@¥& ngetdmiizeR ne® eshertr ef iger k e PEOPSIANE CBoNPRERF n@d nger &

wi thout mal el al, {61 nEareenRnLs are Arr anged bl rnately ool Sypicon is
configuration also takes inAfo account- t hé si-gnal coupl''ng ween
connect i NPt Irget S ot awedebésndd none Iaraifrmesl hehl dlveakeopreiildede for
expl ained in npre detail using,the fol lLow ng . draw ngs, .in which,

use 1n the aforementioned LOC housings are likewise designed

only 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 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
sectional face in an imaginary cross section at right angles
to the main face of the leadframe has leadframe material. If
the leadframe according to the invention is arranged in a

semiconductor component, then the course of the connecting
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Figure 1 shows an exenplary enbodi nent of a |eadfranme 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 sections of the
| eadfranme illustrated in figure 3. Figure 1 shows an exenpl ary enbodi nent
of a | eadifigwert0 ascaHd ngnteribe idWeRheOrhodditnd eddf reneh 1 Hs ahkar ge
nunber of connecting fingers 12 which, for exanple, extend fromitwo

opposi t e SCFES IRt heRGR r d&% i Ph BFLACEBAYr AMIBHDTY 18YOFRe TR at

| eadf r ane . 1Q4:S fJ { thout L slan [ chl j.e ks to
say is pr g\]}%éfgd a&giéc%'r“rgpoggce% S usl ngéliéocétﬁeg%%o%gggéb#ﬁgé?%gi \%P?j\&gﬁ%nk
connect i ndpafs Ngeadf ddnar matardatondectreghpysacséahahg festesi 6as wleeh ried
punched ama¥%af£er t he fixi$g of a chi% (mhich fannot be seen fromthe
figure) afd@™hePBroviBIHHE a HousPXGTPwhi tREEFkaWFse Fxhnotthe S¥ERY.

Li kewi se, deifl RGN JcoRpeneht at The JRaRg6id VefoOH®f gdgsedfideis

| eadf rane are punched _ away. In the connecting webs 20 there are
transpor t Masleesthgowgh eg‘éﬁgdteea%f@lr@w, OHsithg VR QAT R FRRPONGEGal | v
present i i p for b NS i ess| t th
regions i é%tt"lr Ied bgg tﬁ%aﬁegf’gﬁg% on ]'szgl?e aﬁagﬁﬁgg?vg%i nr?&t hcfle)](')Jf’%rrl %f tlgl
doubl e- si dd adkestiveallapfatcs. apfhe echimwi tiln whhibh tdesehiis cawo berkaxed to
the | eadfrane . 10. Depgending on t si.ze of the ip, only the adhesive
hreas 40 1FAERT FORE Ce At (G S AR O PR S T S 10
illustrated in figure 1 is distinguished by the fact that |eadfrane
material is placed in any desired sectional face which runs at right angles
to the maiThe atevehtitn lisadbraesd and thet Hardlimet fbatoftheeleadizemsf the
connecti ng .fi nger As an. .ex l e, _since,in practice jf .l he st
critical g’elc?tyisgnaﬁh?ace?rjtthleca esi 8ﬁ§tti on 36 shoews 58?9%3?%?% Ii%% \Mrl'ihgh i's
| ocat ed osdniecmdt®r sydombsyewf thetheadiospertll.ths weshhrisgEn el |

fromfigure 1, the connecti ng fingers identified by the designation_12
cross the EEMdnaFL¥eREEB6. I FhEMVEMLLRE Inet WIRAICTHES ¢ héncBﬁﬁééFPﬂﬁr

fingers 12/, chﬁr%%}feﬂ tde LS&Et&QQ nfacg f@agfetge&%ﬂﬁ&h%ahag U 1lche
corrponent. In the eadf r anes nown rom t%e prior art, t he secti onal ace
in the regloomatf hireecazhy &findymfetkgadfrane hatelfiabe Theaesermictdodadt or

t lly h | eadf terjal. A.l eadf f this _type,
known 11 oGRS pri W70 aF BLOFESH] 5ot 15t BESFRUFFQIAESE. 9% ORFTRFE fG%. ¢ he
ar r angenmedorift it hd pg%@eheihme welK rsdinegdian the doddind eadtr ame cgan

al so be seen. The chip 26 is connected by its upper side to the connecting
fingers 1ZxACkheofleemf PEABY1GN |FHhe hROWFEHDEXI Snofthehdamip PBaEbh&hesies a

large numst, gf,,coM Afls P3AS 30 WBEER 1858 W SARNLIFASEe COPRERLEYRViRA _O_

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
component becomes greater the more 1leadframe material is
provided in relation to the other materials - housing or
chip. It is particularly advantageous if the relationship
between leadframe material and the other materials occurring

in the semiconductor component is approximately the same,



bonding wire 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 in figure 3, of which in each case the cross section can be
seen in fi.gures 4 to 6. The crosssectional illustration in figure 4
represents an ideal sectional face with regard to fracture strength. In the
cross sectdinivedfifhi ghie 4vayt NSoronisl | wgaki poehs sl reaciie r Houwt hgouire

interruption,, as_a result of which, overall, a sectional face which can be
| oaded veray"q’ﬁcb?ﬂy mechanically is represented. Capabl e of being | oaded
somewhat less is the cross section illustrated in figure 5. Here, the

regi ons shown with the designation 42 have housing nmaterial, that is to say
nmol di ng cEpoveransi at the confdaiiredmemearaxdindgHovevehe thyehtdisnngf

mat eri al is%su stantially |ess s\L_ab.Ie t han th%leadf agg material. Th
cross- sectiBnar CE6FEN%sF FFHOMRE 5 Xhn3lREr FBFE  b&H 05HEd FRbEEriad ©
nmechani cal éyewrfé&maglﬁ@ﬂf&hﬁéhé@eaﬁdoéﬁes_@éhh@B_EE_oﬁou:b%Q igfurhitdwne wh.thrhe

| owest ability to be 1 oaded nechanically is exhibited by the .

cross- sect¥egrid clour sebseanertrvise Pandingossnsebipofasgns tihe MredidEs on
of the axis Ol Ui rys Obnt NEchaBULIAGPhQEYLT BURerE. o3ASG il GAN Pe
seen well TromTigure 3, no connectrngfingers run in the axis of sy try,
t he cross sect meansn fofur ea® dogs indtzaltdwe anprbeadfirane rdwsvet, ei taher.

This region, therefore constitutes a potential ak point ,in a serg conductor
conponent , S r SbRETFRE t heShobBRhg EAR aPPUgiag a besdeiigroreed

nmechani cal st Aved 18 1§ opdli PEPme- 88 théhkgapatertealstWeak iR, Ntc A8 0t
exist in the | eadfrane according to the invention according to figure 1,
since therkox hehe & iny cpbsfoyeesi ontitlh ategavdi & HaacHy ¢ cd@Pfamy

mat eri al . i | is represented by a sectional face at right
angles to %$§?%cé#%é?§§f$£%i€ghnecting fingers. Because of the principle,
this is the case in leadframes in which the connecting fingers extend from

two opposite sides_in the direction of the central region 14. In the case
of a | eadftn® PREGRTERDt RELEBRANBREI R§ FPRgEPYCBLXEORd PERYHSAPE AduMmad®ies

in the d'r@%“éf%hﬁ%et96e0§8ﬁﬁékt£ﬁ§!9@n the QHnEﬁEtﬂ@&d%kﬁ%%ridmgyd%.%P” In
such a way that even the further aXis o? symmetry woul d be crossed by
connect i ngwdy ngleat. thaypcirpsisplag, ltdestcamrecef nghei agetsocvan desese dify
concei vabl e course, However,  since,the electrical,signal_characteristics of
each connet ?ngrﬁf:ﬁb‘ér?v‘ﬁﬁi}%é§ olﬁe%e%om%?%e%%%oﬁﬁlﬁ 'tfﬁ%m e§§8dip§ﬁoﬁo
change theagpursecwf ghteddmnsenttDpNent | nehd i Sorhigh Idiee adjaaentof 0 a
sectional face which fromthe outset has no | eadfranme naterial. Various
enbodi ment SYBReEBAneEt ithE fEPHRPREAY, afBepn| |t rePRReFHiRY gfiingers 3rec.
The connect | L DGEL j C el tr LA a i

Accordi ng %%ﬁlﬁ%ﬁexenil ;a%ﬁn%)ég;i gngn%%@%f iagu{v§§2at?r{a:gcggne]é€%%g ﬁr%geer 12
can have acqpamedteihgkefirgafsr celmboh 2d4reThedfjecehor ceémentthewhiactis of
corresponds to a bro%ge i ng.of the connecting.finger 12 in a suE-area does
not have t®'WAYeYh& sh&iﬁ% JEGRF TG hFEC8Rs &ut XL Be ndFFEMGh Y he Bhace
avai |l abl e prea@ipee i YN idNYs@ESi ¢ £6hShEBR. MNGE Nerfe eXBRBLALY ngmOdiq@nt is
illTustrated in figure 2b, in which the reinforcement is designed in the
shape of afcafERER. A0 tdf sthgsseatienmdchbrcean éf ddw s@ealgn BE diigned

in the Othféagffgﬁéicgérmits, it is of course also possible for a
plurality of connecting fingers, preferably adjacent

connecting fingers, to cross a sectional face.

In a further advantageous refinement of the invention,
provision is made to provide the connecting fingers with
material reinforcements, so that the material reinforcements

cross at least one of the sectional faces. In this case, a



-11 By means of optinmum gui dance of the connecting finger regions |ocated
in the interior of a housing, whilst taking account of known design rules,
.the invention proposes keeping the critical housing cross section, that is
to say the cross section without |eadframe material, as small as possible.
The |l eadfranme is preferably designed in such a way that the relationship of
| eadf rane material treirdfoxddmentrican aksghthyp,ahoesilag)yarmemppodxi e el y
the sane. By _this nmeans, potential weak points in a senm conductor conponent

can be avo‘i"?‘zl@_Elr.1 S tpg eTﬁJca’?:! LRV 1°L A the gileadf rgmel cB_ﬁdu%‘E‘l’l%éldu 1
material, Hayhogr angentiAbel8Yi O\ dddy ! O RECOPTRHAL £e B £ Pem@RE 32150

plurality of connecting fingers (12) which extend at |east fromone side in
t he directinnleflesheatentkefisty egindividyal a connactinggi dind)s bebaing

provi ded adj acent to the central.regio 14), on at.le sqQne, of _the.
connect i ngc#lian% és lPth)ql,elarndé{lh%k% u?sga%f tll'?gve(%nlnréc?ﬁ%g ior?gseriéfilz?n
bei ng suchofhathéhelsggiramea) . f awkith apf i NElge natyngeOstngectivgens right
angles to the main face of the |l eadfrane (10) has |eadframe material. 2.
The | eadf rBReVAded| Hifdy PAterdph Feinfonsesientife 2BAneOM MRRY n§dr sta 2)

Faces (36) B ORI aNTIR . FF b o m Isr 2, e et et

t hose conneefinfigréemgets (i) amhi ohtamezatjiaverproacesdhe Shes dbtspmmeisy of

the Ieadfrgg§r£é8)6agxﬁhfﬂ§ éﬁfn&fa%%gE%Er%m the condition that, at
all the conceivable cross sections, the relationship of
leadframe material to the other materials of the
semiconductor component is 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 1leadframe 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
fingers have to perform an electrical function, care should
be taken to design these connecting fingers as short as

possible, in accordance with the electrical requirements.



4. The leadframe as clainmed in one of clains 1 to 3, in which the
connecting fingers (12) have material reinforcenents (24), so that the
‘material reinforcenments cross at |east one of the sectional faces (36). 5.
The |l eadfranme as clained in claim4, in which at | east those materi al

rei nforcenents of the connecting fingers (12) which are adjacent to the

axi s of symmetliermbré heikeadf radeaddyesuoss ft ormect infg sytimagery. with 6.
The leadframe as clained_in claim4 or 5, in which the _c¢onnecting fingers

(12) whi cH'HeR%L arht eFPAREPEFRRBREEme MRS ( FOPRREC1RA | ALBABEE t & ma
critical ehectsignl unGEbOBemdneIhe headidanmasscl ahiRinhnea)e Ofglal s

4 to 6, in Ich connecting fingers (12) wth terial reirnforCenents (24)
and connectomfiduraeicn ( d2powi taloes deter i atcownnf dheenehgsadr eecuplamged
alternateb¥. 8. The |eadfrane_as clainfd i@ one.%f clainse 4 to 7, in which
the rei nf FPTERETR SCOHTHNR THISHAR BT AP amtforodr A phldfe. o. A
conponent conprising a chip (26) , a |eadfrane (10) of a conductive
material, having a central region (14) and_having connecting fingers (12),
and a housThgy @ByengioR nwidt n@%o%%im%ﬂle@hénchm‘ﬁr‘%%})e% ngSEBEt ddte pads

(30) on it§?ypg@{n§i ?&gg%%lrﬂ%cﬂ%fégzconnected electrically to the

connecting Tingers™( using (32) enclosing the chip (26) and
regions of the connecting fingers (12), and the course of the connecting

fingers ( in the interior_of the housin 32). being such that e
secti onal ]f%%‘ér?n :gn %’%‘i’sﬁ' raty i TR cr O%Jé'g‘atrfton rt gﬁte% T to
t he nah1fg@@bﬁﬁiﬁ?etéeﬁﬁ§0ﬂﬂu§ﬁ@10ﬁ0ﬁ@9§p@ﬁ-hg@wjeadfrane material. 10
The conponent as clained in claim9, in which the |eadfrane (10) is

constructed as clainmed in one of clainms 1 to 8. -14
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 is 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
punched away after the fixing of a chip (which cannot be
seen from the figure) and the provision of a housing (which
likewise cannot be seen). Likewise, the connecting webs 20

at the respective outer edge of the leadframe are punched

-8-
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1YL! 3" 10%&:1@ £588" ]tﬁlégﬁ (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, is 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
upper side to the connecting fingers 12 of the leadframe 10.
In the mid-axis of the chip 26 there is a large number of

contact pads 30, which are in each case connected via a
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bonding wire 38 to contact areas 34 at the ends of the

connecting fingers 12.

As an example, three sectional faces 36 (also designated a
fracture line) are shown in figure 3, of which in each case
the cross section can be seen in figures 4 to 6. The cross-
sectional illustration in figure 4 represents an ideal
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 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
housing can arise as a result of mechanical or thermal

loadings.

-10-
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This potential weak point does not exist in the leadframe

according to the invention according to figure 1, since
there there are no cross-sectional faces which have no
leadframe material. The single exception is represented by a
sectional face at right angles to the course of the
connecting fingers. Because of the principle, this is the
case in leadframes in which the connecting fingers extend
from two 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 is expedient to change the course of only
those connecting fingers which lie adjacent to a sectional

face which from the ocutset 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
in figure 2b, in which the reinforcement is designed in the
shape of an anchor. In this case, the anchor can of course

also be aligned in the other direction.
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By means of optimum guidance of the connecting finger
regions located in the interior of a housing, whilst taking
account of known design rules, the invention proposes
keeping the critical housing cross section, that is to say
the cross section without leadframe material, as small as
possible. The leadframe is preferably designed in such a way
that the relationship of leadframe material to the other
materials (chip, housing) is approximately the same. By this
means, potential weak points in a semiconductor component

can be avoided.
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Patent claims

1. A leadframe of a conductive material, having a central

region (14) to accommodate a chip, and a plurality of

connecting fingers (12) which extend at least from

one side

in the direction of the central region (14), a contact

region (34) being provided adjacent to the central region

(14) on at least some of the connecting fingers (12), and

the course of the connecting fingers (12) being such that

the sectional face in an imaginary cross section at right

angles to the main face of the leadframe (10) has leadframe

material.

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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(24) are not intended to perform a critical electrical

function.

7. The leadframe as claimed in one of claims 4 to 6, in
which connecting fingers (12) with material reinforcements
(24) and connecting fingers (12) without material

reinforcements are arranged alternately.

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 an
arbitrary imaginary cross section at right angles to the
main face of the semiconductor component has leadframe

material.

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

to 8.
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