Description CO NI NG PUNCH FOR LEAD FRAME MACHI NI NG PRCDUCTI ON METHCD
THEREOF, AND LEAD FRAME Technical Field The present invention relates to
*a coi ning punch for I|ead frame nmachining, a nmethod for producing the
coining punch, and a lead franme, in particular, to a coining technol ogy
of form ng a concave groove having V- or U shaped configuration in cross
section onto a lead frane in order to prevent solder from spreading
during the soldering of sem conductor conponents. Background Art In the
case of the die pad of a conventional IClead frane, as shown in Fig. 5
for exanple, the concave grooveDe4Zriiptfionnmed in the shape of a
rectangul ar ring along the periphery on the surface of the die pad 41.
The sem conductor chip 43 is soldered to the die pad 41 inside the
concave groove 42 fornmed in the shape of the rectangular ring. The role
of the concave gr GOMEING FYNCH FPReLBAD EBRMBNMBGHANINGy om fl owi ng out
fromthe joint and _spreading at the tinme of the soldering. Here, in the
figure, the refe?é@@HCEHQNa@ ERODWIHRBEREy epNBSERAD FBAMEA dt h and dept h,
respectively, of the groove. The concave groove 42 is formed in the
formng 1 process of a lead frame by coining it with a press to which
such a &%kﬂ ga9u91e1é4 as showmn in Fig. 6 for exanple is

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 ontd a lead frame in
order to prevent sclder from spreading during the soldering

of semiconductor components.

Background Art

In the case of the die pad of a conventional IC lead
frame, as shown 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
spreading at the time of the soldering. Here, in the
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



attached. A coining portion (protruding portion) 46, which has a
configuration conformng to the width and depth of the
. rectangul ar-ring-shaped concave groove 42 to be forned on the die pad
41, is fornmed around the periphery on the tip face 45 of the coining
punch 44, a flat face 47 that touches the surface of the die pad 41 is
formed inside the coining portion 46, and resultantly the concave groove
form ng portion 48 is conposed of them Here, the reference nuneral 49
shows a hole for releasing air pressure inposed at the tine of coining.
Meanwhi PECCEgEnBit édl@adbgaémpsbmmwlme@t asitihea npxess$ ato ofhidle
coi ning punch 44. In the neantime, due to the recent requirenments for
downsi zFREPaAd RePGRE PEBGEt FBnasf sBewd chhdhitd or 6 dEQT cesampleni€onduct or
chips and | ead frames becone smaller, the region of the concave groove
formed BRtACHPE- palti FHHMANPOT i niP T ‘o  Hedto e hm )| b /ac®dcdi ngl y,
and, as_a result,. the projected shape of the concave groove is required
to be B?@c?SEPFfFHuS?ﬁanmﬁPﬁg?rﬁlﬁgrF%iEh%o%H¢F@ RGP EHH 2he die pad
of a sepiconductor chip still. has.to be secured eyen en downsj zi ng
advancebhEnbe P RRBPERr CrohHoouEoSs | SPRCs TGRS Tort oS THIH m ¢ e
corners_of ek ec gylar . ring of a_concayve groove so that _.the radius R
of tBQ gig ﬁ%ﬂ H%ﬁlﬂs kogm%%i%¥%u? F%% ??%ﬁ?eEX ?%rmq%g a right
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touches the surface of the die pad 41 is formed inside the
coining portion 46, anﬁ resultantly the concave groove
forming portion 48 is compesed of them. Here, the
reference numeral 4% shows a hole for releasing air
pressure imposed at the time of coining. Meanwhile,
cemented carbide i1s mainly used as the material of the
coining punch 44.

In the meantime, due to the recent requirements for
downsizing and weight reduction of semiconductor devices,
semiconductor chips and lead frames become smaller, the
region of the concave groove formed on a die pad (bonding
region) also becomes smalier acceordingly, and, as a result,
the projected shape of the concave groove is required to be
preciser. In other words, a certain bonding region in the
die pad of a semiconductor chip still has to be secured
even when downsizing advances and, in order to do so, it is
necessary not only to form the corners of the rectangular
ring of a concave groove so that the radius R of the
corners is as small as possible to the extent of forming a

right angle but also to reduce the width of the concave



groove, it is necessary to increase the sectional area of the concave
groove in order to receive | eaking solder and resultantly prevent the
-solder fromspreading at the tine of soldering. In order to increase the
sectional area of the concave groove, it is necessary to increase the
groove depth to the degree corresponding to the reduction of the groove
w dth. For the above reasons, it is necessary to change the sectional
shape of a concave groove froma V shape to a U shape and also froma
shal | ow groove to a deep groove. For exanple, since thereis alimt in
the redieidven ofnathroovsewndt heddncondethé owpdelvenf slok desnddwen
spreading, it is necessary to increase the groove depth fromO0.20 to

0. 3-0. 39I®AVeAs 1 dendeqessegy aoccdmecaeasegitbeveckhivbnglaacent aftn depth
and the section of a U shape is required. Meanwhile, when a concave
groove K&FE F§NEadiealdrer vee diner deddites TResfi vehd eednogveogdeovendi ng and a
certain_ depth and a U shape in cross section as stated above is forned
on the diSEYIEATd Ya REEYE™G e, sceleri fren eRseaddnai a§ phachimpat coins
such a cqncave, groove _(corresponding to the concave groove form ng
portionf® t&ﬁége Pﬁ@”shﬁ%ecﬁﬁeﬁ E%ih?%ﬁe%%?t?%ﬁ $pFotenrll mRE$orad on) 50
whi ch h%ﬁeac% %%%%ﬁr%%j%p conforning to the wdth and depth of the
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groove width. For the above reasons, it is necessary to
change the sectional shape of a concave groove from a V
shape to a U shape and also from a shallow groove to a deep
groove. For example, since there is a limit in the
reduction of a groove width in order to prevent solder from
spreading, it is necessary to increase the groove depth
from 0.20 to 0.3-0.35 mm. As a conseqguence, a concave
groove having a certain depth and the section of a U shape
is required.

Meanwhile, when a concave groove having a smaller
corner radius R of the concave groove ring and a certain
depth and a U shape in cross section as stated above is
formed on the die pad of a lead frame, the tip of the
coining punch that coins such a concave groove
(corresponding to the concave groove forming portion) takes
the shape of a coining portion (protruding portion) 50
which has a configuration conforming to the width and depth
of the rectangular-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 formed at the



intersection between one side 51 and the other side 52 of the rectangle
has a smaller corner radius R than before and also the corner portion
-formed at the intersection between the flat face 54, which touches the
surface of a die pad, inside theicoining portion 50 and the upright wall
of the <coining portion 50 has a very small corner radius r. Wen a
concave groove 42 is fornmed by coining a die pad 41 with a coi ning punch
44 havi ng the shape of such a concave groove form ng portion 46 as

ment i oned above, the groove form ng portion 48 of the coining punch 44
under goéft&r Jeftgeony giann farec S 1dkhe I eact ithe fodher sddses2sprfess
concentration at the corner portion 53 of the coining portion 50, in
parti culd® et Pt thash S5MHeeE dsrnegorrslivsadi tdar betfween anbe si des
51 and 52 and .the corner radius r between the flat face -S4 and t he

upri ght 3dd e GHLDiRALTg Poltirdie @G ither datergiedt ieac besween, and
the Ilarge stress. concentration proguces _the origins of cracks and
resul tartf%ey m@%r‘iﬂpé&t@ frcEsSoithien§WdrceoR 5@ déF PRE concave
groove f.orm ortion 48 to fall aoff. | particular, when the w dth of
the coi r%?lrie’gld;egr or B ¥ pr?ngS\Be%,o tai?éinﬁ P IEABre bR lils ofi §hér and

tends. t S S0 I diordait 5h8a TRdd: FERATS FFORUS Tconcave or oove
oS S PPRSICH BR U shnae 7 a8esR 08, RERR0E el =
groove 42218 vl NP A ARINN QIPECHIYE ¥hel RhaBLaRR! uchhgreas a

concave groove forming portion 48 as mentioned above, the

groove forming portion 48 of the coining punch 44 undergoes

a large reaction force. The reaction force causes stress

concentration at the corner portion 53 of the coining

portion 50, in particular at the portion 55 where the

corner radius R between the sides 51 and 52 and the corner

radius r between the flat face 54 and the upright wall of

the coining portion 50 intersect with each other, and the

large stress concentration produces the origins of cracks

and resultantly causes some parts of the coining portion $0

of the concave groove forming portion 48 to fall off. In

particular, when the width of the coining portion 50 is

narrower, the height thereof is higher and further the

corner radii R and r are smaller, the coining portion 50

tendé to crack and the aforementioned requirements for a

concave groove having a deeper depth and a U shape in cross

section cannot be satisfied accordingly. Incidentally,

when the depth and width of the concave groove 42 are

defined as h and w respectively, for example, whereas a



4 coi ning punch having a groove depth h of 0.20 nmand a ratio h/w of
not nore than one withstands the coining of several hundreds of
-thousands tines, a coining punch having a groove depth h of 0.27 mm and
aratio h/w of nore than one cracks even in the coining of sone dozen
times, The present invention has been established to solve the above
probl ens. The first object of the present invention is to provide: a
coining punch for lead frame machining that does not crack and can

w thstand the formng of a concave groove even when the depth of the
concave Cgddie Buicte #8894 ngn@ wreoNieddsrtheheof 8eéPemmesndand a net hod
for produci ng the coining punch. Further, the second object thereof is
to provifd&i® head ofr et FQ¥enghan ongeWwdiprsheadsf thRecaiaipadod concave
groove the depth of which is |larger than the width thereof. Disclosure
of the ISWV&EHEoRINIG T it $DRUSANAS héT4For enEALNOREJPPRESt DBBjREt, a

coi ni ng punch for, lead fr chi ning according to the present
inventi@hQﬁﬂ9¥%ﬂdfP%%tﬁeoggﬁngﬁgmﬁuﬁé BeFﬁ@lﬂsgéw PErmPERNERBNA concave

groove on the surface of,_a hgad frame;, conprises a Eunch i nner conponent
havi ng gnﬁuﬁﬁ?qﬁﬁoevﬁﬁrﬁpoﬁ h&PPdhenEL ERBESHPESRetdMeFhe | ead frane at
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that forns thé concave groove on _ _ - coi ning
and a N OWROd kR Anhe exlar dLragiion oF Hhe prnely. and is
assenbl ed by fitting the

invention is to provide: a coining punch for lead frame '

machining that does not crack and can withstand the forming

of a concave groove even when the depth of the concave

groove increases and the width therecf decreases; and a

method for producing the coining punch. Further, the

second object thereof is to provide a lead frame having on

the surface of the die pad a concave groove the depth of

which is larger than the width thereof.

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



5 punch inner conponent into the hollow portion of the hollow punch
body. Wth the above configuration, since the punch tip portion that
-touches the surface of the lead frame at the time of coining is

i ncorporated into the punch inner conponent, the coining portion
(protruding portion) that fornms, for exanple, a ring-shaped concave
groove on the lead frane at the tine of coining is incorporated into the
hol | ow punch body, and thus the punch inner conponent and the hollow
punch body are separated fromeach other, the corner of radius r is not
f or med, R tHest regeponssie emtrattiten Halgose oot ivhe oforther hofl 1badi us r
is elimnated, and resultantly it is possible to apply coining wthout
t he cra@HQﬁfaﬁﬁﬁﬁaJling off of the coining portion even when the ratio
h/w of the concave groove is one or |larger. Note that, according to
experiments, FH&@gﬁ%FhéboWéb&PF§L&%ﬁ@tﬂﬁnacééﬂ&ﬁn@éempﬂﬁcbhéi3uality and
t hi ckness .of ¢ r.all , the wdth w of a concave groove and others,
in an oFﬁFﬁﬁfV‘ggggﬁqqpéﬁ%ﬁuﬁﬁﬁtﬂ4¥3ﬁ§gaﬁﬁl§h€o#ﬁﬁﬁgfrﬂﬂﬁhéﬁtt@ﬁacking as

| ong as ratio h/.w.of the .concave roaqve i s, about twg or |less. Further,
it ?s ngf%?éﬁféx¥¥%ﬁHQIﬁf(ﬁﬂqﬂﬁﬁfﬁﬁﬁ%§1lF§P %PgaEHPF me "RE&Ehi ni ng

The hol I'SuPRae body S T HFaRh (hEP e ihae Ao Tarem o hed s as to

r edupe 8 msS e Gd, 0 ré@ér;urﬁ:rletea,‘s a r}qrn%o—fshgﬁa%%u%lotl%akf%m%rr%otvgeo%i [gh%f the
lead frame at the time of coining is incorporated into the
hollow punch body, and thus the punch inner component and
the hollow punch body are separated from each other, the
corner of radius r is not formed, thus the stress
concentration imposed on the corner of radius r is
eliminated, and resultantly it is possible to apply coining
without the cracking and falling off of the ceining portion
even when the ratio h/w of the concave groove is one or
larger. Note that, according to experiments, though the
results vary in accordance with the guality 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 crackiné as long as a ratio h/w of the concave
groove 1is about two or less.

Further, it is preferable that the coining 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



punch (claim2). By adopting such a configuration, it 6 becones possible
not only to firmy fit the punch inner conponent into the hollow portion
. of the hollow punch body but also to facilitate adjusting the protruding
| ength of the protrusion of the coining portion in accordance with the
depth h of the concave groove, Note that, in the case where the punch

i nner conponent and the holl ow punch body are divided from each ot her
along a straight line on a cross section containing the axes thereof, it
is possible to firmly fit the punch inner conponent into the holl ow
punch bdeBCHYES neesditie snaparety Ruriiarloridt itheompdercht dnatetrai n t he
aforenentioned first object, a nethod for rodugin% a coi ni ng punch for

| ead fr &FRCRRIF: i FRE @cEs? dinigi v Rqretlmresqs‘ﬁtthmmﬁt icoh pupeihaioed) , t he
coininglfqﬂéﬂLbeing used for forming a concave groove on the surface of
a | ead M L3dn i 536t 11 $or bftheprg@iadgng Aensitibarfr od

havi ng apﬁrofile of the qﬁ%niqg_,unch product; separating the materi al
rod in tHe BAETIHIRRS oS it T RGE L e tBle ACCOECRESSoMdithy  to the

bunch body] S Bhch & HamERIHE GG JPER RAUPng PnEne GERE
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cross section containing the axes thereof, it is possible

to firmly fit the punch inner component into the hollow

punch body by inserting a spacer.

Furthermore, in order to attain the aforementioned
first object, a method for producing a coinihg punch for
lead frame machining according to the present invention
(claim 3}, the coining punch being used for forming a
concave groove on the surface of a lead frame, comprises
the processes of: producing a material rod having a profile
of the coining punch product; separating the material rod
in the axial direction into a central member (corresponding
to the punch inner component) and a hollow member
(corresponding to the hollow punch body) in such a manner
that a protrusion having the width corresponding to the
width of the concave groove to be formed on the surface of
the lead frame is formed on the tip face of the material
rod; and inserting the central member into the hollow
portion that passes through in the axial direction of the

hollow member in such a manner that the protrusion from the

tip face of the central member has at least the length



hol | ow nenber in such a manner that the protrusion fromthe tip face of
the central nenber has at |east the length 7 corresponding to the depth

. of the concave groove to be formed on the surface of the lead frane. By
t he above production nethod, it becomes possible to produce a coining
punch for |lead franme machining according to claim1l relatively easily.
Further, by applying wire electric discharge machining particularly to
the separation of the central nenber and the holl ow nenber (claim4), it
beconmes possible to carry out the separation wth a high degree of

accur acycaptesimrediey to thsidsppr odiiccha coicavng guowhe haviby t he
configuration defined in claim2. Yet further, a |lead frane according to
t he presentmed entheonsyefaten s tle tymadnéramat has on the surface of
the die pad a ring-shaped concave groove the depth of which is |arger
than the wi dt PX HeredRoye RIAdGHPD Bye thesl,i riteddaomesf p@ssdbdieng punch
for lead frame machi ning according to claiml, it has becone possible
to: stabty Prtiice & FRERARY amnHavi 3y Jomed Heramamagieiromg he di e pad,

for exanpl e, ri ng-shaped concave groove the depth h of which is |arger
than th %%%W hetEr® (} e Yt Y e @B g oferéherar§Er); by so

doi ng, gold%r a senicqﬂductor hip wthout the spread of the solder
even whePRhE A 257 THEC T F d%us LR I HRE Pad leyleddin tosat i sfy

the req%ﬂee%asrgé){or& hoef dtonm@sc':ezritnlgal member and the hollow member

(claim 4), it becomes possible to carry out the separation
with a2 high degree of accuracy and moreover to easily
produce a coining punch having the configuration defined in
claim 2,

Yet further, a lead frame according to the present
invention (claim 5) is the one that has on the surface of
the die pad a ring-shaped concave groove the depth of which
is larger than the width thereof.

In this way, by the invention of a coining punch for
lead frame machining according to claim 1, it has become
possible to: stably produce a 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 ratio h/w being one or larger); by so doing,
solder a semiconductor chip without the spread of the
solder even when the size of the die pad is reduced; and,
as a result, satisfy the requirements for the downsizing

and weight reduction of a semiconductor device.

Brief Description of the Drawings



and wei ght reduction of a sem conductor device. Brief Description of the
Drawings 8 Fig. 1 is conposed of explanatory views of a coining punch
for lead frame machi ning according to the present invention; Fig. 1 (a)
is a sectional view thereof in the axial direction and Fig, 1 (b) a view
taken fromthe direction indicated by the arrow Ain Fig. 1 (a). Fig. 2
is conposed of explanatory views show ng the outline of the procedures
in the production of a coining punch for |ead frame nachi ning according
to the present invention; Fig. 2 (a) is a view showng the profile of a
material rod, FHig. R J(S))CCEJanSeE\Ai sHowixtrd arlag ogtyatvé e elfeet cbéndingchar ge
machi ni ng, Flg 2 (c) aviewtaken from the direction indicated by the
arrow BRUE fon ¥ead frpne maghiniry) agianydimsniteg thise ppesknite of a
central rrerrber Fig. 3 |s corrposed of explanatory views of a |lead frane
accor di rﬂd“f“d‘ Ien prekentl | Rlerts dn:Settgore ] )jiaws thereodndnyithw t her eof
and Fig. b) a sectional view taken on line CC of Fi 3 (a) Fig. 4
is a se(ﬁ"i‘dﬂa J\ﬁ%%ﬂn e?%lFrﬁgrrg Iukdh & ort ey dadery éﬁé’“hgéﬁi ning in the
axi al di ectl on ther wer enbodi nent_ accaordi ng to the present

i nvent i qltljgo 5 Cc%‘?ﬁﬁ%@d Ioé{‘hédf’yF\hqemé df'a conventi onal
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outline of the procedures in the production of a coining
punch for lead frame machining according to the present
invention; Fig. 2 (a) is a view showing the profile of a
material rod, Fig. 2 (b) a view showing the state of
electric discharge machining, Fig. 2 (c) a view taken from
the direction indicated by the arrow B in Fig. 2 (b), and
Fig. 2 (d) a view showing the profile of a central member.

Fig. 3 is composed of explanatory views of a lead
frame according to the present invention; Fig. 3 (a} is &
front view thereof and Fig. 3 (b) a sectional view taken on
line C-C of Fig. 3 (a).

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

Fig. 5 is composed of explanatory views of a
copventional lead frame; Fig. 5 (a) is a front view thereof
and Fig. 5 (b) a sectional view taken on line D-D of Fig. 5
(a) .

Fig. 6 is ccmposed of explanatory views of a

conventional coining punch for lead frame machining; Fig. 6

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



Fig. 6 is conposed of explanatory views of a conventional coining punch
for lead frame machining; Fig. 6 (a) is a sectional view thereof in the
"axial direction and 9 Fig. 6 (b) a view taken fromthe direction
indicated by the arrowEin Fig. 6 (a) . Fig. 7 is an enl arged
perspective view showng the tip portion of a coining punch for |ead
frame machining in the state of cutting off the front part thereof. Best
Mode for Carrying Qut the Invention The enbodi nents according to the
present invention are hereunder explained on the basis of the draw ngs.
Fig. 1Fig.conpbsed &f cexpeirat drymyvitbrsdéteationningipanett byrthéead
frame machi ni ng accordlng to the present invention; Fig. 1 (a) is a
secti on@FrPvew tRefddf in (Bhe axial direction and Fig. 1 (b) a view
taken fromthe dlrectlon indicated by the arrow Ain Fig. 1 (a) The
reference nufePal /| 152 EBiﬁFﬁ@deﬁEﬁpﬁéFlV%aﬂl¢Waﬁ%OW%@%lhmﬁg, 2 a
punch inner. conponent and 3. a hol | ow unch bad The punch i nner
conponefit P2 PPE T4 080 if g 2 rSBIHFBEtQHBGPa ofnlepdsSramet MeRNARENTaiNt he tip

t her eof , . has pu |on t hat touches the surface 5 of a |ead
frame (P& Sﬁﬁfe gtCPEEQP SftESIﬁFHBt PREChoPFBEPhunch body 3 has the

sane shape as a conventional punch in outer appearance, is a rod
rectangul ar in cross section having a tapered portion 7 between the tip

and thepggRt AH4khe6eotakRyiRG 8¥takne 1nvention

The embodiments according to the present invention
are hereunder explained on the basis of the drawings. Fig.
1 is composed of explanatory views of é coining punch for
lead frame machining according to the present invention:
Fig. 1 {a) is a sectiocnal 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). Tﬁe reference
numeral 1 is a coining punch for lead frame machining, 2 a
punch inner component, and 3 a hollow punch body.

The punch inner component 2 is a solid rod
rectangular in cross section and, at 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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direction in the case of the present enbodinent, and has at the tip
thereof a coining portion 9 that forns a ring- shaped concave groove 8 on
the lead frane 4 at the tine of 10 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 |ead frane
machining 1 is constructed by fitting the punch inner conponent 2 into
the hollow portion 10 of the hollow punch body 3 with a spacer 11
i nt er po§€dniindbet Neehhew t ht aatod nhag punithe foentead f rdre awichimg ng 1
having the aforenenti oned configuration, since the punch tip portion 6
of the PYRER ilnAehoddmporedtizni §Osepsratdeny from the coinimg portion 9
of the holl ow punch body 3, the corner of radius r, which has
convent PERAEPP BedR ftHenpdberi sndopPPepitd, thadce husng heortier s9
concentration inposed on the corner of radius r is elimnated, it is
possi bl &5t bRecaxRagd Gil&epadoRi Phothet RBNERacki ng and falling off of the
coining portign 9 eyen when . the ratjo_h/w of the concave groove is one
or larger. Fig'®3i5RRofBoReRdoPURKPI SRkt b734 viEatRe dhst iy thel Tout i ne
of the procedures i t?e roduction.of a.coinin unc %or | ead frame
nachini%ﬁnﬁggFﬁgeghgya 5F§ﬁ§ﬁt%bﬁeﬁungsnfpﬁﬁ?a??%ﬂgn?ﬁpt e*Prodtleti on of
the col BbAgoRUpERLiGL 106°8¢ LLAMRLTREN BLAGH "BYEIs LhE: AT o1 grEnL) oned

11 interposed in between.

With a ceoining punch for lead frame machining 1

having the aforementioned configuration, since the punch

tip portion & of the punch inner component 2 is separated

from the coining portion 9 of the hollow punch body 3, 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

coin a die pad without the cracking and falling off of the

coining portion 9 even when the ratio h/w of the concave

groove is one cr larger.

Fig. 2 is composed of explanatory views showing the

outline of the procedures in the production of a coining

punch for lead frame machining having the aforementioned

configuration. In the production of the coining punch for

lead frame machining having the aforementioned

configuration, firstly a material rod 12 formed intc the

product shape of the coining punch 1 in appearance is

produced and then an ailr releasing hole 13 is pierced at

the center of the material rod 12 (refer to Fig. 2 {a)).
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configuration, firstly a material rod 12 formed into the product shape
of the coining punch 1 in appearance is produced and then an air

rel easing hole 13 is pierced at the center of the material rod 12 (refer
to Fig. 2 (a)). 11 Successively, the material rod 12 is cut in the axial
direction thereof separably into a central nenber (corresponding to the
punch i nner conponent) 16 and the hollow nenmber (corresponding to the
hol | ow punch body) 17 by inserting a wire 14 for electric discharge
machi ning through the air releasing hole 13 and then noving the

el ectric di schREF§esAaEALHi nfhei vetediad roditated bytthe theramdds in
Fig. 2 (¢) so as to forma rectangle in cross ~section (refer to Figs. 2
(b) to FiFEFFiopnthseesdit 6PRgraplcésse eheenteelrimembeschar ge machi ni ng
is applied so that the wall thickness at the tip of the hollow nenber 17
i s i dentFEAFeRPPRALRE WPdLheoPURRE EPRErsAaBeEnebhta¥é agdothe forned on
t he surgaii of aﬁgead frame. A c¢oi ning Eunch for lead frame machining 1
is prodfced bfelseng ‘AL EERPPAL NHehBeE e shahdovhBuRGh| bady hebber 17

t hat arﬁ cut seﬁarably thro ?h elecﬁric di scharge nmachining as stated
above and fPCErng Ehé géﬁFri FBRbEI T 1 FnE bSEher Bl Paw peiR¥ on 18 of

spacer THelRRoEnss 44t R ERErnln el shBanere Fhat HovShe Bfning porti on
oF The BAREADEEH BBV EE Y M HLEp B8R P8P8 TN Bnbeal O B A 20 omt

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 of the hollow member 17

is identical with the width of the ring-shaped concave

grcove formed on the surface 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
into the hollow portion 18 of the hollow member 17 formed
by cutting off 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 lezd frame,.

12



firmy fitting the central nenber 16 in the manner of, at the tinme of
the fitting, retracting the tip face 19 of the central nenber 16 by the
di stance corresponding to the depth of the ring-shaped concave groove to
be formed on the surface of the lead franme. 12 Fig. 3 is conposed of
expl anatory views of a |lead franme according to the present invention and
only the expanded views of a die pad are showmn. On the surface 5 of the
| ead frame (die pad) 4, a concave groove 8 forned so that the ratio
(h/mb of the depth h and wdth w of the groove is two (w= 0.2 mmand h
0.4 M is fFouned iis gompectangdl axpibngtshapeiaksngft helpedi phery of
the d|e ad 4. The lead franme 4 is produced by coining a copper alloy
| ead rﬁ@QNﬁﬁﬂqnﬂlnﬂ te &hsoipriesgnpunolensnoheaddf pairg thachi ning 1
shown |n Fig. 1, the coining punch being produced in the manner shown in
Fig. 2 &ﬁd’alﬁ’é\ﬁ%g’l@“@olorf g digoppidonre Sbakor i Gy the t $ter Lare v e r oove
0.2 Mmin width wand 0.4 mmin depth h. In the coining with the coining
punch t e ﬂﬁﬁﬂhé@@menddéﬁa§@§ arfe éb§@ﬂ€é§ea9rph§ec§|ﬁpn@edpaﬂtlon 9 of
the coin nch far ?d frame_ machi nin even when several hundreds
of thou§§ﬁ%§ e d P égl Kingt &he QﬁBFPeg &hél thasht Keo&ofhfng punch is

far nore_ _excel,l ent | dur bi.lity tha venti onal punches, Fig. 4 is a
3 aF% H Fe

secti ondF &W@ngftg ca™nin d%f FeifaéAFREAGiP N2t he axi a

di r ecti 0. Aeiea f'hn%”%ﬁ%r %’I‘B%%' TRA! p2258REL D9 kOthReLRLCSER"
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 ceoining
portion 8 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 cocining punch is far more
excellent in durability than conventional punches.

Fig. 4 is a sectional view of a coining punch for
lead frame 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 member 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 a taper; then producing the punch inner
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The coi ning punch for lead frame machining 21 shown in Fig. 4 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 thereof in
the manner of formng a taper; then producing the punch inner 13
conponent 22 by cutting off the tip portion of the central nenber 16 by
the Il ength corresponding to the depth of the concave groove; using the
hol | ow nenber 17 having a hollow portion 24 formed into the tapered
shape asaORCETRIIT 8 puhcitdodye 2dL fhhet itdg e tpwnciefi wher ceatpadent 22
into the hollow portion 24 of the hollow punch body 23; placing the
spacer ZBTRex Hb put tidrh SfN B s rsEpendimgerto ddwpdeptih 22; thrd furt her
appl ying the retaining neans 26. Even with a coining punch for |ead frane
machi ni APPEE Ve SARWY S h& st dienticddey asmbieguldt bewingnat heldawe way as
the coining punch for lead frame machining 1 shown in Fi 1, since the

Fig.
punch tif? it E9Ehd Heh RS ﬁﬁ@ﬁre@oﬁﬁéﬁénﬁszﬁhﬁskgééQWated from
the coi ni tjon.9 of th 1 h body 23, th ver of radi
bt R HAhO Gt ST bABE PIPRBL e T EOTEEPRBY, 2andRERLS {he
t t I i f di i limnated, it
5 possi Bt o 105 Mhardae o W %, B8N BuokRn bR 2P Al PIAGLBET of ¢ he

i S possi apply "coini ng wi't hout
Q%CEOQCﬁve groove i s one

col N NG Y tditcd LIRS e Latha BEw:gl & g ar
or larger. Though the above explanations are done on & basi s
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 & 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 9 even when
the ratio h/w of the concave groove is one ér larger.
Though the above explanations are done on the basis
of the above embodiments in the case where the concave
groove B is formed into a ring shape, the same effects can
be obtained even in the case where the concave groove 8 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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of the above enbodinents in the case where the concave groove Bis
formed into a ring shape, the sane effects can be obtained even in the
case where the concave groove 8 is forned into an L-shape or a U shape.
I ndustrial Applicability As expl ained above, with a coining punch for

| ead 14 franme 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 wall of the coining portion is not fornmed and thus the stress
concent r BX3em Tapbstedngnacehedioy ney die rrckssnt invesltilimatsddycd t is
possible to coin the die pad without the cracking and falling off of
the coi nthgy pOFREBNCEvERAIIRRNT te Fhe intgavedtidre umsmre the ddve to be
formed on the lead frame is one ox larger. Further, by the nmethod for

produci nPEEcothi Ay poweres fbre | S ssarmd mchininigadesridienghe t he
present invention, it is possible to produce a coining punch for |ead
Frame oo A SEELTRI P Lot HE P E¥erte | i th SOmaraEdipn
cast 1. 40 FRL LGN, by ARELYLNG Wice el el ile discharge  pmchining i
i nee o TRt YRGS % o 9 SFARE o FoF ikl of he urf ace
of a Ul & paf thd 8t SIARFALANCAUR ARG A S APRN 1L MYGN dps 1 arger

the coining portion even when the ratio h/w of the concave

groove to be formed on the lead frame is one 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

hellow punch body, the separation can be done with a high

degree of accuracy.

Furthermore, since a lead frame according te the

present invention has on the surface of a die rpad a ring-

shaped concave groove the depth of which is larger than the

width thereof, it is possible to apply soldering 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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width thereof, it is possible to apply soldering wth the sol der
prevented from spreadi ng even when the sizes of sem conductor chips and
| ead frames are reduced and the radius R of the corners of the

rectangul ar-ring-shaped concave groove and the wi dth of the concave
groove are reduced accordingly to cope with the requirenents for the
downsi zi ng and wei ght reduction of sem conductor devices. 15 CLAIMS 1. A
coi ning punch for lead frame machining, said coining punch being used
for form ng a concave groove on the surface of a | ead frame, wherein:
said coining punch conprises a pufé®IM§ner conmponent having a punch tip
portion that touches the surface of said lead frane at the tinme of
coining and a holl ow punch body having a coining portion that forns said
concave groove ogésaid J]ead frane at_ the tinme of coining and a hol | ow

Dot af O ANE AW O ditk D IFERe AREhdaiiadpusei d nner

portion in the a

conponent _is. fit inta said hollo ortion of said hollow punch body. 2.
A coi ni ng’ punch I?%IF‘&I-‘S%%!W? a%e%agﬁé?ﬁ“ﬂb%cﬁ FHF2 %0 AR PR wher ei n

bot h sai 0 rtion of id hollgw _punch hody and said punch inner
conponen %rée&#)%\%(?ré\;dtggogagea%gﬁrae%edcew E'h“’eéals]ré'cﬁ 1S4 ead f ‘
gr adual | t i i i Nl ch, for | ead f.rame machi ning.
3. A neté/h%rﬁ forgépr%%%l?én}g gﬁ%%l?n%nngg)dp%gnﬁ rf%l{&% edd pufnrcglnécﬁ%chi ning, said
coi ni ng yuEivRerng: UsGEi o8 108 NdiNGEa e GANGANY IV e At he S ace of

a lead franme, conprising
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 sald punch; and said punch inner component is

fit into said hollew portion of said hollow punch body.

2. A coining punch for lead frame machining according
to claim 1, wherein both said hollow portion of said hollow
punch body and said punch inner component are formed so as
to reduce the sectional areas thereof gradually toward the

tip of said coining punch for lead frame machining.

3. A method for producing a coining punch for lead
frame machining, saild coining punch being used for forming
a concave grodve 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 said concave groove to
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the processes of: producing a material rod having a profile of the
coi ni ng punch product; separating said material rod in the axial
direction thereof into a central nmenber and a hollow nmenber in such a
manner that a protrusion having the wdth corresponding to the w dth of
sai d concave groove to 16 be forned on the surface of said lead frane is
formed on the tip face of said nmaterial rod; and inserting said central
menber into said hollow portion that passes through in the axial
direction of said hollow nenber in such a nmanner that said protrusion
from t h@et ifp e of 9@ ¢urdemer alf meriderl chas fatmkedst foraebengt h
corresponding to the depth of said concave groove to be formed on the
surfacetgﬁ 4 dacCa@ Tt padkd mptexigdt Wod:f endpiodecitnggasediini ng punch
for lead frame nmachinin accqrdin% to claim3, wherein wire electric

di schar G&™aE imemgerlégﬁlﬁéddiﬁOtH@WS@Eéﬁapnoﬁh@t pasdescehtroayhnenber
and said hghIOW/negbet. 5. .Alead frane characterized by having on the
sur f ace *Bf "2%dP& 15dd H TEChdOBhfe d 2d6n a4 Olr BEWEerhéndepeh aof which is
| arger §han the width.thereof. 6. A_lead frame according to claimb5,
mherein&§§gegwﬁgﬁﬁ SFlSaPHOSFaé&QniSrPW the taRgéafeorfoszido 0.5 nm 17

central member has at least the length corresponding to the

depth of said concave groove to be formed on the surface 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. 2 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 thereocf.

©. 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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