;fge3e[ []:z6TBK Description CO N NG PUNCH FOR LEAD
FRAME MACHI NI NG PRODUCTI ON METHCOD THEREOF, AND LEAD

FRAME Techni cal Field The present invention r
a coining pun for lead frame nmachining, a net@ |m@w mmmm
produci ng the coining ,r punch, and a lead fr X

particular, to a coining technol ogy of formng a *159159*
concave groove having V- cr U shaped configu

cross section onto a lead frane in order to thmm“mmmmmmm
sol der from spreadi ng during the sol dering of
sem conduct or conponenP8SCBaEkgPBund Art In the cawes*

of the die pad of a conventional IClead frame, as
shown in Fig. 5 for exanple, the concave groove 42, is
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the rectangular ring. The role of the concave groove
42 i to prevent nolten solder fromflow ng out from
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The present invention relates to a coining punch for

lead frame machining, a method for producing the coining
punch, and a lead frame, in particular, to a coining
technology of forming a concave groove having V- or U-
shaped configuration in cross section onté a lead frame in
order to prevent solder from spreading during the soldering

of semiconductor components.

Background Art

In the case of the die pad of a conventional IC lead
frame, as éhown in Fig. 5 for example, the concave groove
42 is formed in the shape of a rectangular ring along the
periphery on the surface of the die pad 41. The *
semiconductor chip 43 is soldered to the die pad 41 ‘inside
the concave groove 42 formed in the shape of the
rectangular ring. The role of the concave groove 42 is to
prevent molten solder from flowing out from the joint and
ime of the soldering. Here, in lthe
figure, the reference characters w and h represent the

width and depth, respectively, of the groove.

The concave groove 42 is formed in the forming
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o ~11 Do~ .Nn. o0 spreading at the tinme
of the solderlng Fbre “in thefigure, the reference
characters w and h represent the width and depth,
respectively, of the groove. i The concave groove 42
is formed in the form ng process of a |lead frane by
coining it wwth a press to which such a coining punch
99 as shown in Fig. 6 for exanple is attached. A

coinin portion rotrudi ng, portion) 46, which has a
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reducti on of sem conducfor deV|ces sen conduct or
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t he concave groove fornmed on a die pad (bonding
cotafhgnpoalktienbdcpmesdseakhetaactor dhagbtyncand, gascae
result, the projected shape of the concave groove is
formyugr pdrtdobe 4fr esi sempobadobfierhewr dsjee cerliai n
bonding region in the die pad of a sem conductor chip
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a ugg the width of the concave gr oove.
e ﬁ§ﬂga§uhg %eduolng the width of the concave groove
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concave groove in order to receive | eaki ng sol der and
dowestiktiant byidpweveht: theuseldar ofr eamspepadtogratietrhees,

time of soldering. In order to increase the sectiona
semaieandfictbe cbnpavendr beud, fremes hecemsasyalder, the

i ncrease the groove depth to the degree correspondin
reg@OPhefrebechoﬁa@ﬁ gheoyroboemeddrn. aFgiet hadalbording

reasons is necessary to change the sectional shape
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cave (groove haV|ng a cer e sec 1 on

eveh @hQnSQ@&%s1%1%%qﬁﬁbgﬂcekbéﬂﬂh'H% o%@%? EoCRBCA¥E it is
groove having a sraller corner fadius R of the concave

ne@E9QY¥e v nRg andyateekbahntdeptbragdsacy %Hepeebeaﬁge§§r
section as stated above is forned on the die pad a
rihgadff naenche Girkook tbetgainihg puachst habrcehBss
such a concave groove (corresponding to the concave
cogheoye ilorr BEHzPAr bisOppskakes thethBapatehtacgorBrAdng =
portion (protruding portion) 50 which has a
righnf egulet bat edsborsi rgdthect hewwdtihhand dapt bontatbe
rectangul ar-ring-shaped concave groove to be formed on
the die pad as shown in a partially enlarged manner in
Fig. 7. That is, the corner portion 53 forned at the 3
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I ntersection between one side 51 and the other side 52
of the rectangle has a smaller corner radius R than
before arid also the corner portion fornmed at the
i ntersection between the flat face 59, which touches
the surface of a die pad, inside the coining portion
50 and the upright wall of the coining portion 50 has
a very small corner radius r. Wien a concave groove 92
is formed by coining a die pad 91 with a coining punch
49 havi ng the shape of such a concave _groove form ng
ITREVEI ont 98 RE Pedt i Dhetedpoied the Grdbveo ofi§ ngpncave
ortion 48 of the coining. punch 99 undergoes a_l arge
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degtaove tokmiegrper tbeRedBohaihd! koothe FBARRELLEULR! the
when the width of the coining portion 50 is narrower,
grbbeeheiighh .t hesofhé Sabb@bereapshné urihels thec6958€5 to
radii Rand r are smaller, the coining portion 50
chtegds the ceathkoaad thepaf efegeabthoned beguiveemeBhSaf or
a concave groove having a deeper depth and a U shape
shapecttosge ¥echirpr eadnefl sbe fsami sf sbdlaocwogdbngkyto a deep
Incidentally, when the depth and width of the concave
IJrgery6ve Bor aprames ¢ nedlinge htlagwe wi s espbini vely, ther
xanmpl e, ereas a g. . . coining punch having a groove
regé‘ﬁttﬁor? 8f 8. 96°RMLald &Ry &P 8TAEPW 6P REEVABEeSPRERT from
ne i thstan he coi_ning of _several _hundreds of
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probl ens. The first object of the present I nvention is
ist @epf@viede: a coining punch for |ead frame nachining
t hat does not crack and can Withstand the form ng of a
concHeenghtodee ehen whenntheedepbbvefhéhengoacamveller
groove increases and the width thereof decreases; and
cognget Kediter Ropddbengonkeveoonpayepunol. akdr eheertehs
. second object thereof is to provide a |ead frane _
deRavi AR Uh&hsRef dde CEPSEhESEiréOPadSasEanedvabgieoys
eohhe depth, of which is Iarger4tgan the width thereof.
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portion that touche he surfa

whik@ ha¥e 20fcsel BlRa taike) %oﬂ@h&ﬂ%&@uﬂehtﬂgd%igﬁﬁiggﬁadepth'
coining portion'that forns the concave groove on the

ofl ea@d freatBnatulbhe ringe shhped BbRgadRdg2oBok! @W Ber theRed
in the axial direction of the punch; and is assenbl ed

onbythfel Wiiengatdh@sSshown in a partially enlarged manner in

Fig. 7. Thet is, the corner portion 53 formed at the



punch inner conponent into the hollow portion of the
hol | ow punch body. Wth the above configuration, since
the punch tip portion that touches the surface of the
|l ead frame at the tine of coining is incorporated into
t he punch inner conponent, the coining portion
(protruding portion) that fornms, for exanple, a
ri ng- shaped concave groove on the lead frane at the
time of coining is incorporated into the holl ow punch
. _body, and thus the punch . inner co ent _and the
DG E R S PSR} Tl S S SEaEad b enh TThaL det 8 oF
corner_of .radi us r islgot formed, thus t
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case, it is possible to apply coining w thout cracking
as | GR@naS &ondkive Brwoek uhe igoFeaweddbeoveihsnabautiie
two or less. Further, it is preferable that the _
pa@oidni ng unRciediorineathrichane Mmeehing nheactepd g tsech a
claiml is configured so that both the holl ow portion
confcatviee draddvew faumcin do gabyr tarch t4fe gzunmctn tilmmed edmpyenerthe
are formed so as to reduce the sectional areas thereof
gr@eadu didynimaivaray il 148 off thre qeumdmy evaich 2y upgergoes
adopting such a configuration, it G _ becones possible
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punch body are divided fromeach other along a

ra¥fifid ghihdduerOite GIRSS RRE I LONUH NI iIdHe 38 of
thereof, it is possible to firmy fit the punch inner

theonpaneyg ipd: tdre dolirow yaercth Wwhiady daech ngdrdr,ngral the
spacer. Furthernore, in order to attain the

1 eafosr ertered Dreeh ddntsta gisjregty,ocuianst Hdwk foorl Predwdi my egks
coi ning punch for |ead frame machining according to

anche bkttt Y nveaison gaira®s ahdhwignifgnsumaytion 50
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manner that a protrusion havi ng
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formed on the surface of the lead frane is fornmed on

cditadd Pgfdeee Hadhey natdidid r rdshtanghd nsar tdnihd gy cross
central nenber into the hollow portion that passes

sddtrictghcdind heb@xd @it 1 Sif ¥t td o 0diddiey holihewderraen yi, n
such a manner that the protrusion fromthe tip face of

witdre tdentdepdt lreavb@ rw hdish adf |gestcdieadengidove 42 are
corresponding to the depth of the concave groove to be

deffanmed] @0 t hendw feespadft 1hel ¥ eatbh f renmup By, tWieaboyv e
producti on nethod, it becones possible



to produce a coining punch for |ead frame machining
according to claiml relatively easily. Further, by
applying wire electric di scharge machi ni ng
particularly to the separation of the central nenber
and the holl ow nmenber (claim9), it becones possible
to carry out the separation with a high degree of
accuracy and noreover to easily produce a coining
punch having the configuration defined in claim2. Yet
further, a |ead frane according to th rﬁgent
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wi t hout the spread of the solder even when the size of

thehandie padpilemsedused; r sk &Sjéct estllthe Sstd Sy t he
requi renents for the downsizing and wei ght reduction
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Drawi ngs 8 Fig. 1 is conposed of explanatory views
machiaiegi nhag doeshnbar ckea#d tndneamaehthstgndcehedifagming
to the present invention; Fig. 1 (a) is a sectiona
ofvicewonkteveobronvehevari ghedi thet fonthndfFthe ropbyva
view taken fromthe direction indicated by the arrow A
ITPRVE gNCICPARS BPY. thei yigbhpbbercef ERpranaesiyavPeds
oW the qutline of the procedures in t roduct
ne ot 2y BEpfihgnBunBh FBLTRBAEPRe MHEH Ry Che
r o.the_ptesen
se?%é% gﬁg%ck tb% eBE SI%OOP¥SQEH erlaFg %rgﬁé hgggFg)on

thd %b%Wa%QOWEth%h9%§t%53 °fc8h%E%E'ngbéghﬁﬁgedegth of

machi ni ng, Fig viewta rom the direction
whi:Re Gat adrByrt RB-ar kaW RikBnFit8erdob). and -Fig. 2 (d)

a view showing the profile of a central nember.

Disclosure of the Invention

In order to attain the aforementioned first object, a
coining punch for lead frame machining according to the
present invention (claim 1), the coining punch being used
for forming a concave groove on the surface of a lead
frame: comprises a punch inner component having a punch tip
portion that touches the surface of the lead frame at the
time of coining and a hollow punch body having a coining
portion that forms the concave groove on the lead frame at

the time of coining and a hollow portion in the axial

direction of the punch; &and is assembled by fitting the



Fig. 3 is conposed of explanatory views of a |ead
frame according to the present invention; Fig. 3 (a)
is front view thereof and Fig. 3 (b) sectional view
taken on line GCof Fig. 3 (a). Fig. 9 is a sectiona
view of a coining punch for lead frame nmachining in
the axial direction thereof in another enbodi nent
according to the present invention. Fig. 5 is conposed
of explanatory views of a conventional |ead frane
is a front view thereof and Fig. %
pu§§%tp@ﬁgr VOB Anaiten 1819 ithe Boplew ﬁcétlﬁn(§F thej ollow:
S osed of explanatory views of a convent i ona
pu@&thﬁ& punch for | ead frane nachlnlng, Fig 5 (a) is

a se w thereaqf in Ehe axi al g
2 o RgtRnths pRlKe Seed Lendn e \FiBcE 5B hiRchr s
th E Fi |
PO Bt e AN hoving THET S porel af o8t T4 BB Atng"e
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RN (e AT IR E‘gslt“% 3B BNl 9
c&ﬂ ohehtventd %aﬁﬁi HE&@S %Q%%A% d&%r&q%ﬁé that

esent |nvent|on are ereunde explarn

fo%?s' s 1Qfr thariNaw N0S-i fd-Ghabds CHRRREove on the
explanatory views of a coining punch for Tead frane

1 RRC HirRinidg 22C e ditignd b # R ipriesents it dntd the
(a) is a sectional viewthereof in the axial direction

hodn@dwFipgindh Ha)dyg \drev drake it He @irnidhe itineeCidomponent and
indicated by the arrow Ain Fig. 1 (a). The reference

theuierldlowl dunch ¢widyi rey urepz rfadred daehnf reamd wadlimi e
2 a punch inner conponent, and 3 a boll ova punch

Copedy. Tfhe aslineh X rwernqibrﬁmnm Xhus &heolsitd ased
rectangul ar in cross section and, at the tip thereof,

CoREETY ﬁlﬁ"‘r@ﬁ‘ t%“}?cﬁﬁq iBh e rarnegufed aid s it fidce 5

SEFET S dw e oA s e Some Sspa e i coining
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rect angu S section haring a taper ed

ev?:nbew@erwéﬂeréﬂﬂ; ad, tdhe tQFentc’%fnctan/%r eafodyt tlhre o%' Yr
direction in the case of the present €nbodi nent, and

lzhas @t KNbeet kpatheneebra:ieei Rbngxperimenty, tlﬂabuf;ﬁr BBe

a ringshaped concave groove 8 on the |ead frame 9 at
retshd s memf In ddcordance with the quality and thickness
of copper alloy, the width w of a concave groove and others,'
in an ordinary case, it is possible to apply coining
without cracking as long as a ratio h/w of the concave
groove 1s about two or less.

Further, it is preferable that the ccining punch for
lead frame machining according to claim 1 is configured so
that both the hollow portion of the hollow punch body and
the punch inner compcnent are formed so as to reduce the

sectional areas thereof gradually toward the tip of the

punch (claim 2). By adopting such a configuration, it
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coining. Further, it also has at the center of the
coining punch 1 a hollow portion 10 extending fromthe
coining portion 9 to the other end opposite the
coining portion 9 in the axial direction of the punch.
Then, the coining punch for |lead frame machining 1 is
constructed by fitting the punch i nner conponent 2
into the hollow portion 10 of the holl ow punch body 3
with a spacer 11 interposed in between. Wth a coining

o BB ; i faw?ﬁ”egﬁi?t' o ”grgs’lwﬂiltthih%ﬂﬁeﬁcﬁ prner
PR 0 n.t'ﬁgf B B85 P ot FokepiRtnaBay 3007
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evenwen the ratio f" the concave groove IS on

wh%"rel Qe pourdd-irdhdsS CRIRRSE %fnde%@Jea%tl%Mz Y@ We body
showi ng the outline of the procedures in the

ard QAWGldN ford GIMNidthdRARTOR Isead ilghang iMechinniang
havi ng the af orenenti oned configuration. I'n the

c rarsad wedd mirerofedhan ieginy ndhepuixeds ftorerleedd fitad® possible .
machi ni ng having the aforenenti oned confi guration,

tof ifrigmllyy o itattdrd glunaid i efroomegonend théoptbeutpllow
shape of the coining punch 1 in appearance is produced

Pused tesly qY dinserdliddsianghesies -13 is pi erced at the
center of the material rod 12 (refer to Fi g (a)).
I F§§5€§§§P§é¥y}ntﬁécﬁﬁtéPléltFéB I?eléfEEFmFﬁt%HEEd
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punc NSErting a wre 19 16r el éctri
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and then novi ng the 'electric disch arge nmachi ni ng MAre
cotbAfe it ath hd R rdfd@WekD d N elzidd £radmeG) cBRpas sk@
forma rectangle in cross section (refer to Figs. 2
thieb)proces(dh )t | padunccing isngaireadeds rochazeliect fai mroflle
di scharge machining is applied so that the wall
oft Hihck ressisn igtg tthanal pprafduadie Edaswtiegbghel Tisiterial rod
identical wwth the wdth of the ring-shaped concave
mgrtétﬁ/@fﬂcﬁf%eiﬂrfﬁfﬂtlr@ sttfcace M g 3le d¢mbeang coxresponding

coi_nin nch for | ead fra machining 1 is produced
Lo hifsi Gc el’?ﬂﬁﬁ r%ﬂmﬂ?e”r?d“ér BRhAd ht‘13rg‘>l"i’olmle Stenber
17 that r ara y thraough eleotric di schar %
(GRET SR J:fs e° aﬁ’d”’f @’ t h& & & menner

Tjﬁgg%gpéﬁafqgégéfﬁ? Lé |ng o he cen %ﬁlwg HﬁN
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Fig. 1. coi ni ng portion (protruding portion

AV theashape £ofled o dihe pdt b ransh depih a1
t he concave groove is formed by firmy fitting the

raeBntarad  Iegderidd the tdehtminneden®fer dntiohend miafout he
fitting, retracting the tip face 19 of the centra
pomither tife bypd dwee di Simnog: dor rgspendialg die ddid cdepith the
of the ring-shaped concave groove to be forned on the
halirdvaceemifet hien | ®ach fa ammned? thadli che prict rawipesed @f the
expl anatory views of a |lead frane according to the
tigr eserd oniviend | ommtand odnbarhéexpanded st el Qfergtdi e
pad are shown. On the surface 5 of the lead frane (die
pad) 4, a concave groove 8 fornmed so that the ratio
(h/w) of the depth h Ghd width w of the groove is two.
(w=0.2mMmand h = 0.9 nm %s formed in a rectangul ar
ring shape along the periphery of the die pad 9. The
Iead frane 4 1s produced by 00|n|ng a copper aIon
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Fig. 9 is a sectional view of a coining punch for |ead
frame machining in the axial direction thereof in

anot her enbodi nent according to the present invention.
The coi ning punch for lead frame machining 21 shown in
Fig. 9 is produced by: cutting off the central nenber
16 fromthe holl ow nenber 17 in the production manner
shown in Fig. 2 so that the cross sectional area of
the central nenber 16 increases toward the bottom end
t hereof jn the manner of form.ng a taper; then
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for ITead franme machining 1 shown in Fig. 1, since the

(cpuneh 40)i,p jpodd e @fo 418 IRURGH daWBf SARAEeMepdd dtS on
separated fromthe coining portion 9 of the holl ow

wiftneh gty Ryrdde L aamrranfy raat urgowdd o kasily
conventionally been forned, is not fornmed, and thus
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Applicability As expl ai ned above, with a coining punch

for Teadhli4 way, by the invention of a coining punch for
lead frame machining according to clsim 1, it has become
possible to: stably produce @ lead frame having on the
surface of the die pad, for example, a ring-shaped concave
groove the depth h of which is .larger than the width w
thereof (the ratic h/w beinog one or larger); by so doing,
solder a semiconductor chip without the spread cof the
solder even when the size of the die pad is reduced; and,

as a result, satisfy the requirements focr the downsizing

and weight reduction of a semiconductor device.

Brief Description of the Drawings



frame machi ning according to the present invention,
since the corner of radius r at the intersection
between the flat face, which touches the surface of a
die pad, inside the coining portion and the upright
wal | of the coining portion is nct forned and thus the
stress concentration i nposed on the corner of radius r
is elimnated, it is possible to coin the die pad

wi t hout the cracking and falling off of the coining
portign even when the ratio _hliw of the concav
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conventional coining punch for lead frame machining; Fig. 6

(a) is a sectional view thereof in the axisl direction and



be formed on the surface of said lead frane is forned
on the tip face of said material rod; and inserting
said central nmenber into said hollow portion that
passes through in the axial direction of said hollow
menber in such a manner that said protrusion fromthe
tip face of said central nmenber has at |east the

| ength corresponding to the depth of said concave
groove to be forned on the surface of said | ead frane.
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Best Mode for Carrying Out the Invention

The embodiments according to the present invention
are hereunder explained on the basis of the drawings. Fig.
1 is composed of explanatory views of a coining punch for
lead frame machining according to the present invention;
Fig. 1 (a) is a sectional view thereof in the axial
direction and Fig. 1 (b} a view taken from the direction
indicated by the arrow A in Fig. 1 (a). The referencé
numeral 1 is a coining punch for lead frame machining, 2 a
punch inner compenent, and 3 & hollow punch body.

The punch inner component 2 is a solid rod
rectangular in cross section and, &t the tip thereof, has a
punch tip portion 6 that touches the surface 5 of a lead
frame (die pad) 4 at the time of coining.

The hollow punch body 3 has the same shape as a
conventional punch in outer appearance, is a rod
rectangular in cross section having a tapered portion 7
between the tip and the center thereof in the axial
direction in the case of the present embodiment, and has at
the tip thereof a coining portion 9 that forms a ring-

shaped concave groove 8 on the lead frame 4 at the time of
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is not formed, and thus the stress concentration imposed on
the corner of radius r is eliminated, it is possible to
coin a die pad without the cracking and falling off of the
coining portion & even when the ratio h/w of the concave
groove is one or larger.

Fig. 2 is composed of explanatory views showing the
outline of the procedures in the production of a coining
punich for lead frame machining having the aforementioned
configuration. In the production of the coining punch for
lead frame machining having the aforementioned
configuretion, firstly a material rod 12 formed into the
product shape of the coining punch 1 in appearance is
produced and then an air releasing hole 13 is pierced at

the center of the material rod 12 (refer to Fig. 2 (a)).
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Successively, the material rod 12 is cut in the axial
direction thereof separably into =& centfal member
(corresponding to the punch inner component) 16 and the
hollow member (corresponding to the hollow punch body) 17
by inserting a wire 14 for electric discharge machining
through the air releasing hole 13 and then moving the
electric discharge machining wire 14 as indicated by the
arrow 15 in Fig. 2 (c) so as to form a rectangle in cross
section (refer to Figs. 2 (b) to 2 (d)). In the cutting
process, the electric discharge machining is applied so
that the wall thickness at the tip cf the hollow member 17
is identical with the width of the ring-shaped concave
groove formed on the surfzce of a lead frame.

A coining punch for lead frame machining 1 is
produced by using the central member 16 and the hollow
member 17 that are cut separably. through electric discharge
machining as stated above and fitting the central member 16
intc the hollow portion 18 of the hollow member 17 formed
by cutting cff the central member 16 with a spacer 11
.interposed in between as shown in Fig. 1. The coining
portion (protruding portion) having the shape conforming to
the width and depth of the concave groove is formed by
firmly fitting the central member 16 in the manner of, at
the time of the fitting, retracting the tip face 19 of the
central member 16 by the distance corresponding to the
depth of the ring-shaped concave groove to be formed on the

surface of the lead frame.
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expané% & SéwsS§L1%”%1§ &%d are shown. On the surface 5 of

the lead frame (die pad) 4, a concave groove 8 formed so
that the ratio (h/w) of the depth h and width w of the
groove is two. (w = 0.2 mm and h = 0.4 mm) is formed in a
rectangular ring shape along the periphery of the die pad 4.
The lead frame 4 is produced by coining a copper alloy lead
frame material with a coining punch for lead frame
machining 1 shown in Fig. 1, the coining punch being
produced in the manner shown in Fig. 2 and having a ccining
portion 9 conforming to the concave groove 0.2 mm in width
w and 0.4 mm in depth h. In the coining with the coining
punch thus produced, no cracks are observed at the coining
portion 9 of the coining punch for lead frame machining 1
even when several hundreds of thousands times of coining
are applied and thus the ccining punch is far more
excellent in durability than conventional punches.

Fig. 4 is a sectional view of a coining punch for
lead freme machining in the axial direction thereof in
another embodiment according to the present invention.

The coining punch for lead frame machining 21 shown
in Fig. 4 is produced by: cutting off the central menber 16
from the hollow member 17 in the production manner shown in
Fig. 2 so that the cross sectional area of the central
member 16 increases toward the bottom end thereof in the

manner of forming & taper; then producing the punch inner
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concave groove; using the hollow member 17 having 2 hollow
portion 24 formed into the tapered shape as the hollow
punch body 23; fitting the punch inner component 22 into
the hollow porticn 24 of the hollow punch body 23; placing
the spacer 25 at the bottom end of the punch inner
component 22; and further applying the retaining means 26.
Even with a coining punch for lead frame machining 21
having the aforementioned configuration, in the same way as
the coining punch for lead frame machining 1 shown in Fig.
1, since the punch tip portion 6 of the punch inner
component 22 is separated from the coining portion 9 of the
hollow punch body 23, the corner of radius r, which has
conventionally been formed, is not formed, and thus the
stress concentration imposed on the corner of radius r is
eliminated, it is possible to apply coining without the
cracking and falling off of the coining portion 92 even when
the ratio h/w of the concave groove 1s one or larger.
Though the above explanations are done on the basis
of the above embodiments in the case where the concave
groove B8 is formed into a ring shape, the same effects can
be obtained even in the case where the concave grooﬁe B is

formed into an L-shape or a U-shape.

Industrial Applicability

As explained above, with a coining punch for lead
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e §¥¥¥¥¥yﬁgf{raﬁkus r at the intersection between the flat
face, which touches the surface of a die pad, inside the
coining portion and the upright wall of the coining portion
is not formed and thus the stress concentration imposed on
the corner of radius r is eliminated, it is possible to
coin the die pad without the cracking and falling off of
the coining portion even when the ratio h/w of the concave
groove to be formed on the lead frame is cne or larger.

Further, by the method for producing a coining punch
for lead frame machining according to the present invention,
it is possible to produce a coining punch for lead frame
machining according to the present invention comparatively
easily. 1In particular, by applying wire electric discharge
machining in separating the punch inner component from the
hollow punch bedy, the separation can be dorie with a high
degree of accuracy.

Furthermore, since z lead freme according to the
present invention has on the surface of a die pad a ring-
shaped concave grcove the depth of which is larger than the
width thereof, it is possible fo apply scldering with the
solder prevented from spreading even when the sizes of
semiconductor chips and lead frames are reduced and the
radius R of the corners of the rectangular-ring-shaped
concave groove and the width of the concave groove are
reduced accordingly to cope with the requirements for the

downsizing and weight reduction of semiconductor devices.
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1. A coining punch for lead frame machining, said
coining punch being used for forming a concave groove on
the surface of a lead frame, wherein: said coining punch
comprises a punch inner component having -a punch tip
portion that touches the surface cf said lead frame at the
time of coining and a hollow punch body having a coining
portion that forms said concave groove on said lead frame
at the time of coining and a hollow portion in the axial
direction of said punch; and said punch inner component is

fit into said hollow portion of said hollow punch body.

2. A coiring punch for lead frame machining according
to claim 1, wherein both szid hollow portion of said hollow
punch body and said punch inner component ere formed so as
to reduce the sectiocnal areas thereof gradually téward the

tip of said coining punch for lead frame machining.

3. A method for producing a coining punch for lead
frame machining, said coining punch being used for forming
a concave grooVe on the surface of a lead frame, comprising
the processes of: producing a material rod having a profile
of the coining punch product; separating said material rod
in the axial direction thereof into a central member and a
hollow member in such a manner that a protrusion having the

width corresponding to the width of sezid concave groove to
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be formed on the surface of said lead frame 1s formed on
the tip face of said material rod; and inserting szid
central member intc said hollow portion that passes through
in the éxial direction of said hollow member in such a
manner that said protrusion from the tip face of said
central member has at least the length corresponding to the

depth of said concave groove to be formed on the surfzce of

said lead frame.

4. A method for producing a coining punch for lead
frame machining according to claim 3, wherein wire electric
discharge machining is applied in the separation of said

central member and said hollow member.
5. B lead frame characterized by having on the
surface of a die pad a ring-shaped concave groove the depth

of which is larger than the width thereof.

€. A lead frame according to claim 5, wherein the

width of said groove is in the range from 0.1 to 0.5 mm.
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