; abe3ex\ xYl "F6|] T<A METHOD OF PRODUCTI ON OF LEAD FRAME. LEAD FRAME. AND

. SEM CONDUCTOR DEVI CE ao000z 5 BACKGROUND OF THE I NVENTION 1. Field Of t he

ad

~frame, a lead frame, and a sem conductor device. 10 2. Descri
Rel ated Art The increasing conpactness of. al ectronic equi pment 1n,

years has led to demands for increasing conpactness of the sem conc?uctor

devi ces nounted in such el ectronl c eqU| prrent There ar e varl ous 15 types of

sem conduct or deviMEBHOMRF HR i EVAR \ : 2> i¥Ihnduct or

chip nmounted on a |ead frane. A c iR Gem conduct or device of

this type is shown in FIG 5A a SPIECO éd:H_EJFEQ"H‘a sem cﬂmmmmu

30 of the related 20 art, a sem conductor chip 34 is fastene

3la of a lead frane 3I. El ectrode termnals (not shown) of the  «Goooozs

sem conductor chip 34 and | eads 31b of the |lead frame 31 are bonded by

bondi ng Weres 32. A BRCGHGRAUNMIB OFs TiFedMVENSEQN t he seni conductor chip 34

and bonding wires 32, 25 #A%1d ldfStthet agvehit@oheads 31b of the |ead frame 31

are not bent into guII Wi ngs) but nerel ropect.out s|ight fromthe

outer circunference of t esé’d‘leéﬁPtSé“V}éngéH#‘cﬁﬁhﬁE?%rtﬂe%|’Y:% lT:ﬁ“’o\f’ifded Wt h

such | eads 31b grodiadish af guadall Framen- heddid (fFafhe s yaed sem conduct or 30

device. In a QEN ty a8 rg]oco%%&ﬁ_ r device, as nentioned above, the |eads

are not bent rﬁedméfﬂq W 5Ts 5 I'so do not Eroj ect outside nuch, so it is

possi bl e100 br| ng t e si ZesgiriptdonewfcshdoRplatededx t he size of the

sem conductor chip. 35 Inm;{ ﬁ&@@scig@dlég}nggcgﬁgégeggoeléé'n@r Qﬁ surface of .

the die pad 31a, that is e surface “where sem conduct or ip 34 is

not fastened, ieSUSHRENY i recept; yeagst §?8e1ﬂ9t%ﬁe%¢% ¥l ed. Wth

this structure,jndieras iy tdmpae\taatsageft kAt b&RidetdueRerddwiteadt the
diated to therout5| de, but, moi sture

sem conduct ar. chi tﬁél S effici nt It% a A

is liable to et‘f't° vﬁébrf“ﬁ?ee °B&8 SRRt he }é%raﬁ am I??rd‘g q ng the
sem condu§t or dypes3of csat:wnﬁumtm:odengcaar nené¢ yof |themidis ithe tybet he die
pad 3la touche%o T s%rdﬂd@'as s%;tctsﬁaqewer cﬁfﬁrﬂoﬁté&w Aoga;a% the

termnals wll rt circuit, so the board has to_be desig sothat t he
termnals do nétraEG'c&ré?ﬁme‘lseFﬁé°&| prédSSTh°°"’l‘]‘fé‘i"é?’br‘%eVJt°r?e of t
i nconveni ence afipeed sOfsHoW 1@ FAGL rrﬁnsasl bnet sebatddeaxitesi gn of the board.

_To avoid this inconvenie ce, s?#‘?ﬁ theé g}e ttchr %%\i'a‘%%dsmm in

FI G 5B has been propose R conat Vi ce € support
bars (nozoshom)rtoomaammndnstbgaehﬁpaﬁé paoimtqmﬁ ttee ajldeep@GdV\éié bent

SO as to rali Seotfh%f AP a%Laaqu@&éceeedal tovnidel & S AN s i) Oognter to
t he back surface o

the die pad 3la an reb reenttelep
from bei ng 20 &R0 SEP ORIV TOTt SPGB, 38\/?718 ﬁ?gdgt:’r]\tlftt‘iﬁ' é‘r}‘ g\ﬁ@\? ?ra{nﬁe new
i nconveni ence @osrefbdried hiycbpesing wirebe3zeni comadimttor3des aseds
becor ng great gt NG AMHR: cBhaliReodeBhEpOSs tia Ay Widdaeasupport
25 As illustrated, the leads 31b of the lead frame

31 are not bent into gull wings, but merely project out

slightly from the outer circumference of the sealant 33.

A semiconductor device provided with such leads 31b is

called a "quad flat non-lead" (QFN) type semiconductor

I nvention The present invention relates to a method of produc‘mﬂ

30 device. In a QFN type semiconductor device, as mentioned
above, the leads are not bent into gull wings and also do
not project outside much, so it is possible to bring the
size of the device down close to the size of the
semiconductor chip.

35 In this semiconductor device 30, the back

" surface of the die pad 3la, that is, the surface where
the semiconductor chip 34 is not fastened, is exposed to



To avoid this inconveni ence, the sem conductor 25 device shown in FIG 5C
has further been proposed. In this sem conductor device 36, the support
bars are not bent. Rather, the back surface of the die pad 31a is half
~etched to thin the die pad 31a, and the bﬁfk surface was covered by the

sealant 33 to prevent the die pad 31a front30 bei ng exposed to the outside.
Hal f etching, however, is generally expensive, so the further problem

arises of a h'QHSroﬁ@é&d@fwE‘EHHﬁ%CBHEEHOEﬁSf‘&59&5‘1*@?% Ody

Therefore, it may be consi dered 3la by c0|méﬁ%|nstead
of hal f etchi nghepet hscshfi Agvanbagewshat, tlﬂ?\eh%*t gengrardat the t he

amount of thi ngéﬁgcoﬁau&o&hehmbdua&saeﬁhér@n@li P@&%@d'@obcé}lé"ed) the

anount of spread wil| COme reat and urt her - lem wi ||
ari se of strai AUESd<Ed gHtt Re FE‘AEef Fﬁnﬁelaéi% %o‘?’éte”sﬁhwfbi

| NVENTI O An opaecnlafaﬁbetaéesealanavsmtcsmsiﬁgtﬁhéﬂé&ﬂi&bﬁaﬁ%ﬁﬂﬁ|awi
producti on of

he J
Rhen thi nni ng 2hetd 8 BRITBYCEAPALRE SREPAT] LudlH raffkl SRR %f‘é%kﬁ%‘;’t §¥e”
devi ce made uspad B8he saneheSothehtevmihaks adnbvtﬂummcetﬂter amzn'ctild:g to a
Tt o0 aspecheplet Beapaesenl LOVRRRLED wilPIdhds HIAURD aymaifiod of

producti on of ead me Co e a processing s form ng
| eads, a di e phdardnbtiaa pbubalﬁeﬁlgneduapothatmﬂheftﬂnnxhalﬂeﬂp%ﬂdty Wi th

the di e pad 'nfﬁmagmﬁf}g eStERE) dﬁed%;ggdsrg Shbr ol v'tciwgb il eheePad

formed integra he su ars for eac ort bar so as
obtain a pIuraﬂ¥%§e§fogphéganipﬁ?tlBP@éésl%Wl§ﬁu9QM¥?ﬁxﬁf5%ﬂﬂjQi G@ﬁnlng
step of coini ngeatdleast one main surf ace of each of the plurality of

pi eces of the die pad to_thin the plurali eces, of .the die 0 pad.
The processing step and ?ﬂeaﬁ?V|dFﬁbssf%F°%# ﬁéhﬁ%ﬂ%ﬂﬂyfqﬁa B ede
sinultaneouslysémiqondecﬂovldemgcetethmrxﬂeﬁiﬁn355tnaqﬂhﬁaﬂ|pmpp@Eep|eces

of the dise pady ﬁrmQaggﬂfe&ay@?a@n&%@icg%5e%?éﬁ@ug%o@ 1 (Hoggona

l i ne of the two di agona I nes each Tectan ual ext ensi on
of the supportsShayn)| fornecking dthg iead, f%ﬂﬂ%ﬁﬁﬁﬁﬂqnﬂﬁpqIF@EpN&PaP?ﬂy of

pi gces of Ej he ﬁefﬁpaténargosaapgd ﬁslselbﬁmraieﬁltpard Pra %%@ﬂ Qnldr E%mehels
and one side o e s, for e i an c angl e
triangle is on v???#a)f’é g?eﬁgl% %? {%et}é%g’paﬁji sg"é:?facﬁcc? 3'1 118 a
second aspect pédt&éapanéehherﬁbﬁnprewentrthedne[padnaiajﬂaomemeaogductor
device 33 Provigeds &gt@oaﬂksa@uéé tmpavoaﬁsbwcur&h%d budlagdicthen of

a lead frane i rst aspect o resent, i.nven ¢onduct or
chi p fastened @gwahnconvqnlence arose of the thickness t of the

semiconductor device 35 becoming greater by the amount of
the depth of the bending of the support bars.
To avoid this inconvenience, the semiconductor
25 device shown in FIG. 5C has further been proposed. In
this semiconductor device 36, the support bars are not
bent. Rather, the back surface of the die pad 31a is half
etched to thin the die pad 31a, and the back surface was
covered by the sealant 33 to prevent the die pad 3la from
30 being exposed to the outside. Half etching, however, is
generally expensive, so the further problem arises of a
higher cost of manufacture of the semiconductor device.
Therefore, it may be considered to thin the die
pad 31la by coining instead of half etching. With coining,
35 however, the material spreads by the amount of thinning,
so if the wide area of the die pad 3la is coined, the
amount of spread will become great and the further



opposite surface to a main surface of the plurality of pieces of the die
- pad, bonding wires electrically connecting electrode termnals of the

sem conductor chip and | eads, and a sealant sealing at |east the main 5
.surfaces of the plurality of pieces of the die pads. According to a third
aspect of the present invention, there iS‘hWGVided a lead frane provided
wth |eads, a die pad divided into a plurality of pieces, and a plurality

f t b ' t J ' di d
bei ng_hi nnor (REGPTED TLERFLEY &' Tiph Lo (6P HT R, ehela8 0701

the di e pad areaswhpté.as substantial rectangles, and one diagonal |ine of

the two di agonal |inggupireash TEE! AREE@ricy On a 15 virtual extension of
t he support bar. Alternatively, preferably the plurality of pieces of the

die pad are shaped aBDs@PieGht?hIthe gpre SnVEREiPReds 34 PERVigRda of

the two sisdes fRefhog dheprodibdt ool €f o4 Raah frigld cdglieddtinggheais on a
virtual 20 extension of the s r%gbar. BRI EE DE | PT.1 ON THE DRAW NGS
These and othercﬁﬁfﬁéténaaﬁeft§$§r ane §YRP yhel HRINRING ithe Jiel PBdcone
clearer fromtheyfebinihéoandsarleid ofraie taredl @ afearicetdodredi derntieegi ven
wth 25 referenlge toutﬂ? a%ﬁgg_@; edravvi ngs, wherein: FIGS. | A and 1H are
pl an views of a T hoa 0 productron of a lead franme according to an
embodi ment of the prEseathienethenabewe ebjRcs, BCdordingedio endlirstew

along theol ine fefell &t GndBreledl Gnvéhiin RideiRMpdlovddRamyconduct or
devi ce conpri sed a sem conductor chip nounted on a lead frame produced
by the met hod ofetked ppERFRdysiion ioh, a Aead fpame gogpriisdngl theed al ong

the line HH ofpFbbes<ing dweF|&F £&rmind 106,032l @uaal and khe line G C
of FIG 3~ 2A lI:‘:IG A IS €%) an vi ew of £an enpqdi ment (1f t he prﬁsent

i nvention in t RIRERE T TIRPF bR DIEFMeyietedrad Ly with, thepdieg as
substantial tripaglfs,awnetsl B€xiBH a diandmgasgeg plfadiviedngf the die

substanti,al tri u § e i - A a | an vi ews
expl ai ni %3 t he @di%/g#ﬂ‘g%els o%%én%%?rea%e S#Jg?ﬁé’%ppgggn?gfn\%gﬁ ion in
the case where THRPPFedRar F° 13 R Okaimrte PINZPdd t¥s ofuspaardi apart

triangles; and § &&eolef Sthe adik Yad) CarkPd ic@idlinyg @WepobsrseBlangust or
devices of the {gégéegkéuééin surface of each of the plurality of pieces
of the die pad to thin the plurality of pieces of the die
20 pad.
The processing step and the dividing step are
preferably performed simultaneously.
In the dividing step, preferably the plurality of
pieces of the die pad are shaped as substantial
25 rectangles, and one diagonal line of the two diagonal
lines of each rectangle is on a virtual extension of the
support bar.
In the dividing step, alternatively the plurality of
pieces of the die pad are shaped as substantial right
30 angle triangles, and one side of the two sides forming
the right angle of each right angle triangle is on a
virtual extension of the support bar.
According to a second aspect of the present
invention, there is provided a semiconductor device
35 provided with a lead frame produced by a method of
production of a lead frame of the first aspect of the

present invention, a semiconductor chip fastened to an



10 DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS According to the method of

- production of a lead frame of the first aspect of the present invention,
the processing step foans | eads, a die pad, and a plurality of support bars
~formed integrally with the die pad in a 15 netal strip. Next, the dividing
step divides the die pad foaned integrally with the support bars for each
support bar to obtain a plurality of spaced apart pieces of the die pad.
Next, the coinj j t i t phupal i ty of
Dl eces. of the e Saat (o BT Rt tharat ttace 07 3RS plur ey be L i
the coi ni ng stRpeCehHeohukhS i 48 RRLa RO NN & ERSu RSt ifaddi¥ng, but in
tlhe plretsentfi rky@xmﬁé@@in@iﬂm:&ffd?i@mdxdmstoﬁl R:@x@d)éteﬁﬂ%n@u\gt@‘idc?ﬂbo 6215
plurality of pieces space par om each .ot her i.n e dividi.ng step,
even if coini ng® hie"t‘ﬁ? ’ i ??‘Re{%'b? NS e ft RASEH XM he di e pad
i s accomgbpdat eshirfadde spatlps hRhivekrity e piieces of tthe diie pads.so no
strain occurs int | ead. frame._ Further, . if .th rocessing,.step and the
dividing 30 step ar ccp%’f‘?%’?%eap S r’}tﬂjtlg‘ﬁeaggselc}, % Pg ipgetsﬁg‘tadvant age that
the process ofimeention urtherfe tie providedame lead feagieoprovddedrwither, the
plurality of pj { Eﬁﬁp" . a : y ri angl e
triangl es, angi%%??g .stlﬁc?é %&t e t&\/\%d/slilﬁﬁgzlaf %ﬁ%ﬁglﬁﬁggﬁgﬁkégﬁgl gg%f each
ri ght angle tr# appeakae ob Pwrert bans farned: dndegradflyt wdtbuppert bar.
By doi ngot hi s,qifsed s pa | Rendi®idHha beifig IHEnhert RBaGORRAENY Step
occurs in a direction where the pieces of the gle pad are not close to each
other, so the FYRROTY R4S pieces of the die pad interfering with each ot her
due to the spread iErdfmssbied, the plurdliisy biepdebeissofiothengee padieed to
strictly control_tQhe | Si . aracessi [ he i ni.ng ccordi ng
to the sem con%%tgc}}asgéu\e/%cse of 1 ale’pcsl‘e%‘ccion cggaggf'gdf aﬁﬁeg%rgeggégg??\genti on,
provi sion is riake o¥f stheh twprdihganr) ddaesr efeeaghssecsenglet b ehid
okl bages of the plurality of

fast ene@;lo tovd_mm%w&s%x{ e e R _
pi eces of the die pad, bond ngl wires el eaﬁ) ri cglel gaconnectl ng el ectrode
a

termnals of the sdhkeHRRHHTL%niRF ShfdFabeAd! ugaddiVaRE BasFehPht

| east the n'&ihru?lrcfiéid(‘;%_ afrd hﬁ:aqieﬂ:g& qusthEndﬁe;p&dg?w' Ehgnbi_s 150I
structure, t ie pad is npt _expos e,out si.de of. _the sepnj conduct or
devi ce, so thg"r’%laré&heos’ri o?nermﬁls{eurogft é??tge?:f‘" gg g?\ﬁeéﬁrfnﬁggd €pad and
the seal ant antiglt langleatdHredatposiahtonnoiRe dzsrgalef ishenbeavirtyxkef erred

enbodi ngpt s of o L S fs & gﬂy%fgﬁ}tmgalr_zo be described in detail bel ow
while referring to the a iqu | GS. 1A and 1H axe plan views of

tt ached res. F
the method of prod®RRA5E BSERY e BEc OBPHERGSt 0 an enbodi nent of the
present invention. fHedd r&tid dtchaashajdctsFabdlcakands &2, thedpregmnk 13,

and support bars EEH f i q_gF%ll y die.p formed in a
nmetal strip 181_n |_slés%{ re{}éﬁllsrﬁpeer or%&%&ngggﬁi_kgebégéig‘?’% . The netal
strip 10 is fctessamtionmfe e qymfarredo epbofimgatpagavent wetlli e pad 13

is divided i ntQ e idialid v deraed dratashssupnaectiar 11 forned
integrally Wth it._The step for, divi dergggige die pad 13 pay be perforned

si mul t aneously wit Fi%% ddo\ARdrift &8 peBF Ray2bBEHRPEoPFed
separately by predwssicaf teef 4 Meead frame according to an embodiment of

the present invention, while FIG. 1C is a sectional view

along the line A-A of FIG, 1B;
30 FIG. 2A is a plan view of a semiconductor device
comprised of a semiconductor chip mounted on a lead frame
produced by the method of the present invention, FIG. 2B
is a sectional view along the line B-B of FIG. 2A, and
FIG. 2C is a sectional view along the line C-C of FIG.
ZA;

(¥
(€3]

FIG. 3A is a plan view of an embodiment of the
present invention in the case where the pieces of the die



35 processing step. If performed sinmultaneously, there is the advantage

- that the manufacturing process can be shortened. In the illustrated

exanpl e) each of the plurality of pieces of the die pad 13 is shaped as a
_ substantial rectangle. One diagonal |ine 1§a of the two diagonal |ines of

each rectangle lies on a virtual extension“of 5 the support bar 11. Next,
as showmn in FIG 18, a coining area shown by hatching is coined. Here, a

die (not shownba'usapéegﬁsgeagagn.s,hb&bsn@fﬂ&ir&g&ﬁ 189, %ﬁf‘léoffl%.atsst he die

pad 13 becones” thinpner than_the support bars 11. This colning stepis
performed to tRPnephardrd padni¥ieyoofne sebstanrthebatnberowhiy mesenpass
all of the diviodedndi aipagad3. As illustrated, the front end positions of

t he support bars 11 also b i ned. The coining area spreads by exactly
the anount of 15 tthﬁgngq%yaPﬁeEBo?ﬁFn@}a’i‘)u‘fl%‘f%c RIRling fehte 13 i s
al ready di vi deddaadthbespoeces sphoéimaparsf floen woededt iiveddi®nsphead can

be accommodat ed, in S e el n.th i eces of_the di ad, 13 and no
strain wll ocgﬂ? F% %h‘gg%?% g%g R%gg?st?g @Eﬁ)p‘gﬁ R4 259 Shapad,Asher
since the di e paubdstadntsalhtnnadgbgst hand nexpensi ve coining rather than the
expensi ve hal f etchj thgreekqs V. he, cost_of

manuf acturing the | i‘éggsf rgﬁé g%h %ﬂgrggu%%%. I%I{%'}}bar&a(,f i's 2 sse""':fi onal view
al ong the |inesgmicordester gleyires hel Cheirrlatesh artiginal |y having a

t hi cknegg of about Qg&mtfoﬁ%ﬁr@ﬁgtﬁmEﬁ:%dﬁd}[ﬁNﬁ% mm by the

coi ning. The present mvgntl on is not however limted to such values. The

thi ckness of the neASFOXE+RP 19 BhE ReEIUR AT RFCPIGdessiafg amyledde coi ni ng
may be freely seam80of nthonsifet adspecoiof Rthesigrerid AN infvdritien,i enthe

illustrated e i el [ e i nst,.one in surface 13¢. of the
two main surf%ég%%%gn%tﬁédp%fﬁ$hge%l e'cenas 45 ﬁ?«?a’diaé‘d;ei’d p%é‘rtag“é%i n only
the main surfa@essuBeorbubassnkermed butdgrally sutihacde e Padand 43d may
be coi nad. Nexhet 4116 (005 SREN | O0RL | P11 iy RIEAL U1V RINRHY §gePpogessed
by known processes to, conplete the - 8 ead frame according to e
present enbodi heFied BREEFEHbEY o11th ViRR MPRBKE tibazsad or3 e2shnsupPert ted t o

thg above. hIf SAYi€b ngbtdid oi Ehehe Sippt hsi;ﬂ’cheldl,aﬁalfilﬁt %ii%cléégoi?’tﬁ@y be
made any shape,. Fo X e, | . be 5 the shape i strated in FIG 3A
In the exanpl edab%: é‘?% %%’L%hc%ﬁ%;@%lﬂgmpq G P8 ﬁteg'ggs f °PRe™#R pad 13
is shaped as aswubstemtoflthe ghtumgity t9f gigices ofe thieddig3padftohe two
sides 13@ and yH3¢ fi¥ r%]ﬂgréi"ﬂ;f | G H AL Jf thee%‘i% Ha@ht angle triangle

i es approxi mately on the ZQ virtual® extension of the“support bar 11. Here,
refer to FIG 3B fof? diPexfiiny oiteR: the meisriglosrrgadsshyethsh . . .
| i es approxi mdmdynorot hehirning) e ensivte grekeatsuppenhtibal ddnce FIG 3B

is an enl arge . Vi e i.ece. of the die d.13 of FLG after the
coi ni ng 15 stcej‘l'i)r_.pé Z‘éhtas o%éﬁoé%%réelj)ze%%dey FEee dg‘%ufi%g&ir%"pﬁdpigrgg&%o%fdue to
the coining. FR¥FEIRS SRARS] PRI Sqahsiagh ophersiidethebdoviding pieme of
the diejgad 1%y fis ddamddand réi‘@'pa@“i‘i”%’h%”c?:&nﬁﬂ? Eleeg?f{né’ar 11. The
amount of the shift, however’,is sma||". That one side 1I3b |
spread of the die pad is accommodated in the spaces
between the pieces of the die pad, so no strain occurs in
the lead frame.
Further, if the processing step and the dividing
30 step are performed simultaneously, there is the advantage
that the process of manufacture of the lead frame can be
shortened.
Further, the plurality of pieces of the die pad may
be shaped as substantial right angle triangles, and one
35 side of the two sides forming the right angle of each
right angle triangle made to be on a virtual extension of

the support bar. By doing this, the spread of the die pad



20 located in proximty to the virtual extension, so is "approxi mately"” on

- the virtual extension. That is, the above "side 13b ... lies approximately

on the virtual extension of the support bar 11" does not nean that the side
~13b nust be precisely on the virtual exteniion of 25 the support bar 11,

but may be shifted to sonme degree fromthe’virtual extension by the
coining. If the pieces of the die pad 13 are substantial right angle

triangles as shown tig tlﬁlch%&,nﬁ%acreﬁdowewst he %halez%c%fieﬂﬂwhar&'&e 1B the
advantage is obtained 30 that there is no er a need to strictly control

the precision ®iegescedsithg idde padcarsi QtngﬁseTﬁPseﬂFblObbeéxp$®1hh%
with reference (iQFlb@Sthd bR ol EndAdsROPEAL H%t&%&%rmarﬁliﬂeeé)él?ces of

the die pads 13 are shaped as substanti,al rectan% that is, 35t
shapes shown i RtPeE 8 oy Speged isndes8rAPAY QﬁéptPe§h¥§s F?P%%e di e

pad Z3 sps eadi ﬁg |n|a: umg@rr aChieeds tof sthécalyovbnerolhenti gre€isfsn chear
fromthe ratlon t he, gﬁeces of the die pad 13 spread in

di rections appPEggﬁsﬁ& gadht 3Pﬁec°l Neh&*6Pner hand) FIG 4H shows the
case where the pi ecdscofrding dice thadséBiapadebaprddavicabsef athé adeddmht S

A e endl e8B! oS rEnEr3B3AES 1 90aHE1 LA Fgﬁ,v%ghoknlg% fagage. the

coining step res Its int sprea e ditectrons of the
arrows A H) asdch @nPFﬁé“FP&uﬁeadAﬁﬁﬁgethéséem%ﬁ@ndﬁﬁbﬂs chipof GwTed t he

spread ifgdiregli @as owﬁ%atteh@.uelf@eeswf mbh 0 th_afaaés 1éf 1on&@ PP @A GAch
other, while the arrow A sho di rection, where |eces of thedie

pad 13 do not S5pPd&ERSeREht g%héﬂe PAdy hPengdpy §6ﬁ§5 F ?ﬁﬁrk%#bhﬁ of the
di e pad 13 inckufigectingadliest@oder eerindnalbese the Béﬁﬂ@én&jcﬁ&e «Hi§ pad

13 do not apprQach.each oth r_as_1 the, arrow A . Due fo this, the
ri sk of the piggéslgf Fheaale pgaa?ﬁPgrfg??xﬁgmth 8ath brfdPatite to the
spreading is | esséneds o thereleseFOOfohgerdaenped thEMrtmiéy control the
prect i ofy of PEeeaRtleg, | InkNGiCOpBNNG:hED: effobLachs CPRR! Slidid i | oad

frame) a known rocess i's use . ete m con evice
shown in FIG 2Ae FF@CQAdFEthpFiﬁ’HlGPe\AFBft]ée§%ni-%oﬁ€lu§3&$# @%\n@étme
conpri sed of aeae&mﬁgdbewéeahitnelawopﬂaesln@ntneI§§£llaixﬁtara9nd3rrﬁﬁuced by

the above et nodeol B 2HUShESRea?8n onshauDLLR EL Gnglhod i 1S &

sem conduct or device 8m cond
di vi ded die pad 13. Prnﬁgrrsdpembedmﬁantar0ébeQ|mrehsmMgwnvannﬂqnaW1paste

etc. FIGg2H igeagegetipaal lw ¥ ai NP 1O whi{fe BeSrOfr 8y B it AS_shown
here, the el ectrode tg g}na s (not shown) of the sem conductor chip 15 are

electrical ly cBih8ERe EHrFﬁe front end portions of the leads 12 through
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as external coRR8cEMBROEEr RRRSI 41ofoFRed 1ntegrallv with the die pad 13
are formed in a metal strip 10. This step is performed by

punching by a press. The metal strip 10 is for example
made of copper.

30 As illustrated, the die pad 13 is divided into a
plurality of pieces for each support bar 11 formed
integrally with it. The step for dividing the die pad 13
may be performed simultaneously with the above processing
step or may be performed separately by a press after the

35 processing step. If performed simulitaneously, there is
the advantage that the manufacturing process can be
shortened.



5 sem conductor device 14. Due to these features, the sem conductor device
14 is a so-called QFN type sem conductor device, but of course the present
invention is not limted to a QFN type and may al so be applied to for

. exanple a quad flat package (QFp) type semihconductor 10 device. FIG 2Cis
a sectional viewalong the line CGC of FIG 2A. As shown here, a
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the depth of processing by the coining may be freely set
30 in consideration of the situation.

Further in the illustrated example, a die is pressed
against one maip surface 13c¢c of the two main surfaces 13c
and 13d of the pieces of the die pad 13 to coin only the
main surfaces 13c, but sometimes both main surfaces 13c

35 and 13d may be coined.

Next, the necessary locations are plated or

otherwise processed by known processes to complete the



- 12 WHaT |l SCLAIMEDI S 1.. A nethod of production of a |lead frane
conprising: a processing step of formng |leads, a die 5 pad, and a
plurality of support bars forned integrally with the die pad in a netal
strip, a dividing step of dividing the die pad fornmed integrally with the
support bars for each support bar so as To obtain a plurality of spaced
apart pieces of 10 the die pad, and a coining step of coining at |east one

mai n surf ace Péa@aff'?ﬁ% hgegﬁopéw%llg%yt}% P ESEH Unbddi@néng pad to thin the

plurality of plreces o | e net hod. of production of a,Klead

ad, i

frame as set 15 forTheimethed n@g,d%‘biﬁa#ﬂ%iﬁge pEke a6 A tife N0 de&4tRY st ep
and the dividigfg iﬁgpaﬁéwl LPPEQUP] ding it F8 Neub1pTsuppetc N 1af, ankead
franme as set forth in claiml, wherein, in the dividin tep,,..the plurality
of pieces of tgkedPad phd BRE }g?ld%%e a%n)QOSi%EEH%'t Y f% ngied@Yang one
di agonal sl i ][le ”ﬂﬁetMaﬁé\Digi@g@f@“ eAd\ imﬁFﬁd. ]t?:ﬂm;h {jrﬁﬁilﬁl@ﬂrﬂpﬂe?lbfaf']\clbr.t ual
ext ensi on of the support : t hod, of . productiqn of. a_le r.ane as
set forth in ctij n?£§)hmﬂgrg$ﬁ,f’]r?lr?ﬁt%i% FHFET eJZ‘:)e ;ﬁal??calpi &y of

pi eces of the sheppddasra shbpeshiababubsylantdrdle itghtangig.e Gne #iglees, and
one side of t sjdes, Lorm t ri.aht f I+
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an opposite surface_to_a nmain su face,ofdéélqﬁgluxahlfly of |ec§% of die
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sem conduct or thbp. andl 5@ dapprsisimately on lhe avigealaAntextealsing af | east
the main surfages of the  PLYL{1Y #loP £08% Un (e PHun view of
a piece of the die pad 13 of FIG. 3a after the coining
15 step. Bs shown there, the piece of the die pad 13 spreads
due to the coining. Further, due to the expansion, one
side 13b of each piece of the die pad 13 shifts from the
virtual extension of the support bar 11. The amount of
the shift, however, is small. That one side 13b is
20 located in proximity to the virtual extension, so is
"approximately” on the virtual extension. That is, the
above "side 13b ... lies approximately on the virtual
extension of the support bar 11" does not mean that the
side 13b must be precisely on the virtual extension of
25 the support bar 11, but may be shifted to some degree
from the virtual extension by the coining.

If the pieces of the die pad 13 are substantial
right angle triangles as shown in FIG. 3A, compared with
the shapes shown in FIG. 1B, the advantage is obtained

30 that there is no longer a need to strictly control the
precision of processing in the coining step. This will be
explained with reference to FIGS. 4A and 4B.

FIG. 4A shows the case where the pieces of the die
pads 13 are shaped as substantial rectangles, that is,

35 the shapes shown in FIG. 1B8. In this case, the coining
step results in the die pad 13 spreading in the
directions of the arrows of the figure. As clear from the



6. Alead frame provided with: leads, 5 a die pad divided into a plurality
of pieces; and a plurality of support bars forned integrally with the

di vided die pad, the die pad being thinner than the support 10 bars. 7. A
| ead frame as set forth in claim®6, whereign_the plurality of pieces of the
di e pad are shaped as substantial rectangl’es, and one di agonal |ine of the
two diagonal lines of each rectangle is on a virtual 15 extension of the

support bar. 8&31Adeatfdmmhas p&@,tce‘sorotfhtihre dlial wad, 18hepgieadt be plurality
of pieces of the dletpad are Sh?f as %gbg%antlal right angle triangles,

and one side ARG RRTFECHAIGRTY PE"EEght angl e of each right angle
20 triangle is on a)d/miejaitlma:t dresidon ROIG .t 4@ shppnsr ttheacase where the
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"10%& () --! ‘éppﬁhﬂﬁy&qgchldthqmy%ﬂn this way, some of the spread of
the die pad 13 includes spread in a direction where the
pieces of the die pad 13 do not approach each other as
1S shown by the arrow A. Due to this, the risk of the pieces
of the die pad interfering with each other due to the
spreading is lessened, so there is no longer a need to
strictly control the precision of processing in the
coining step.
20 After completing the lead frame, a known process is
used to complete a semiconductor device 14 as shown in
FIG. 2A. FIG. 2A is a plan view of a semiconductor device
14 comprised of a semiconductor chip 15 mounted on a lead
frame produced by the above method of production.
25 As shown in FIG. 2A, in this semiconductor device
13, a semiconductor chip 15 is bonded on to the divided
die pad 13. This is performed for example through a
silver paste etc.
FIG. 2B is a sectional view along the line B-B of
30 FIG. 2A. As shown here, the electrode terminals (not
shown) of the semiconductor chip 15 are electrically
connected with the front end portions of the leads 12
through bonding wires 16. The bonding wires 16 are made
of for example gold wires. The semiconductor chip 15 and
35 bonding wires 16 are sealed by a sealant 17 to prevent
them from being exposed to the outside air. The sealant
17 is for example a resin, ceramic, etc.



x= x& ()--la 10%*& ()- 10%& ()- yL ' 10% & ()-#wWB!p Y ' 10%J& ()--12"Y
'10%=& ()--1u"Y '109B8& ()--!D' Y '10%=& ()--1"Y '109B8& ()--! Y ' 1098; 8;
& ()-- rPIlp Y ' 10%JU& ! " YSH#109%\ & ()-m YS#10%-& ()-m 10% & ()- 10__ 10
101t Y "10% & ()-- - 10 - -
t kwU3P! S T#H109&' ()-"! " T#10%\ & ()-"!1" QI'#lO%\&'()-"!]“T#lO%\&'()-"!‘T
#100&' ()-"1 X YSH109&' ()-nmk}~rSllsl -#10%-0+0& ()-03 10%& ()-,10%& ()- 10 10
10! T#109& () -"!n’ FRELAWY, &teking’ a¥&eShE! €hel leads 12, one of their

main surfaces is exposed at the back surface of the
semiconductor device 14 without bending. The exposed main
surfaces are used as external connection terminals of the
5 semiconductor device 14. Due to these features, the
semiconductor device 14 is a so-called QFN type
semiconductor device, but of course the present invention
is not limited to a QFN type and may also be applied to
for example a quad flat package (QFP) type semiconductor

10 device.

FIG. 2C is a sectional view along the line C-C of
FIG. 2A. As shown here, a semiconductor chip 15 is
fastened on a main surface 13d of the uncoined side among
the two main surfaces 13c and 13d of the die pads 13.

15 Further, the main surface 13¢ of the coined side is
sealed by the sealant 17, so the die pad is not exposed
to the outside of the semiconductor device 14. with this
structure, there is the advantage that moisture will not
enter from between the die pad 13 and the sealant 17 and

20 the advantage that no limitation is imposed on the design
of the mother board or other board (not shown).

As explained above, according to the method of
production of a lead frame of the first aspect of the
present invention, the processing step forms leads, a die

25 pad, and a plurality of support bars formed integrally
with the die pad in a metal strip. Next, the dividing
step divides the die pad formed integrally with the
support bars for each support bar to obtain a plurality
of spaced apart pieces of the die pad. Next, the coining

30 step coins at least one main surface of each of the
plurality of pieces of die pad to thin the plurality of
pieces of the die pad.

According to this, since the die pad has already
been divided into a plurality of pieces spaced apart from

35 each other in the dividing step, even if coining the die
pads in the coining step, the spread of the die pad is
accommodated in the space between the pieces of the die
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plurality of pieces of the die pad, bondlng wires
electrically connecting electrode terminals of the
semiconductor chips and leads, and a sealant sealing at

15 least the main surfaces of the die pads. With this
structure, the die pad is not exposed at the outside of
the semiconductor device, so there is no risk of moisture
entering between the die pad and the sealant and no
limitation imposed on the design of the board.

20 While the invention has been described with
reference to specific embodiments chosen for purpose of
illustration, "it should be apparent that numerous
modifications could be made thereto by those skilled in
the art without departing from the basic concept and

25 scope of the invention.

The present disclosure relates to subject matter
contained in Japanese Patent Application No. 2001-156789,
filed on May 25, 2001, the disclosure of which is
expressly incorporated herein by reference in its

30 entirety.
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a dividing step of dividing the die pad

formed integrally with the support bars for each support
bar so as to obtain a plurality of spaced apart pieces of
10 the die pad, and
a coining step of coining at least one
main surface of each of the plurality of pieces of the
die pad to thin the plurality of pieces of the die pad.

2. A method of production of a lead frame as set

15 forth in c¢laim 1, comprising performing the processing
step and the dividing step simultaneously.

3. A method of production of a lead frame as set
forth in claim 1, wherein, in the dividing step, the
plurality of pieces of the die pad are shaped as

20 substantial rectangles, and one diagonal line of the two
diagonal lines of each rectangle is on a virtual
extension of the support bar.

4. A method of production of a lead frame as set
forth in claim 1, wherein, in the dividing step, the

25 plurality of pieces of the die pad are shaped as
substantial right angle triangles, and one side of the
two sides forming the right angle of each right angle
triangle is on a virtual extension of the support bar.

5. A semiconductor device provided with:

30 a lead frame produced by the method of
production of a lead frame of any one of claims 1 to 4,

a semiconductor chip bonded to an opposite
surface to a main surface of said plurality of pieces of
die pads,

35 bonding wires electrically connecting
electrode terminals of the semiconductor chip and said
leads, and
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a

ie pad divided into a plurality of
pieces; and
a plurality of support bars formed
integrally with the divided die pad,
the die pad being thinner than the support
10 bars.

7. A lead frame as set forth in claim 6, wherein
the plurality of pieces of the die pad are shaped as
substantial rectangles, and one diagonal line of the two
diagonal lines of each rectangle is on a virtual

15 extension of the support bar.

8. A lead frame as set forth in claim 6, wherein
the plurality of pieces of the die pad are shaped as
substantial right angle triangles, and one side of the
two sides forming the right angle of each right angle

20 triangle is on a virtual extension of the support bar.



