;e3ez. zdXTP6T. b3' p OEC 2001 G-I ~II~I ~VO VA TI TLE OF THE | NVENTI ON METHOD
AND APPARATUS FOR PROCESSI NG RESI N SEALED LEAD FRAMES BACKGROUND OCRE CT AR
NVENTI ON_FI ELD OF THE | NVENTI ON 5 The present invention relates to methods

of pr oces‘m mm\||“umml"Warres in which an electronic part such as an IC
(I'ntegrat is sealed~with resin, hereinafter sinply referred to
as a resin sea®t | ead frane, and apparatuses therefor. Mre specifically,
the present invention relates to a method of ~o0 processing resin seal ed

| ead frames for cutting a prescribed portion of the resin sealed |lead frane
or separating each electronic section formng a product, on the resin

sealed lead frane and an i nprovenent of the apparatus for performng the
nmet hod. ~5 DESCRI PTI ON OF THE BACKGROUND ART A first type of prior art

rel ated &gﬂ%g agr gg ;Eb%é%&bmpn w Il now be described with reference to

Fi gs. 11 generally shows a processing apparatus for
a reS|n sealed lead nr~~~~aw 3'p oEC 2uu2 franme according to the first
type of prior art. Figs. 12A to 12C schematically show an arrangenent of a

so-cal | ﬁ%@b@&ﬁ%ﬁbiﬂ%@km ptm@@:srsqmn rEQENe G Ereat NS FRAMEShI ch

out er protrude fromfour sides of a resin sealed nolding or nold s
package 2 in which an electronic part 1 is sealed.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

5 The present invention relates to methods of processing lead
frames in which an electronic part such as an IC (Integrated
Circuit) is sealed with resin, hereinafter simply referred to as
a resin sealed lead frame, and apparatuses therefor. More
specifically, the present invention relates to a method of

10 processing resin sealed lead frames for cutting a prescribed
portion of the resin sealed lead frame or separating each
electronic section forming a product, on the resin sealed lead
frame and an improvement of the apparatus for performing the

method.
15 DESCRIPTION OF THE BACKGROUND ART

A first type of prior art related to the present invention will
now be described with reference to Figs. 11 and 12A to 12C. Fig.

11 generally shows a processing apparatus for a resin sealed lead

LT
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In a resin sealed lead frane A shown in Figs. 12A to 12C a Ie d[jg[;a'mﬁ body
4 and a die pad 6 for mounting an electronic part 1 are connected by a
pinch lead 5. A dambar 7 is provi ded for preventing nelted re5|n mat eri al

L;?tm fll %%%ﬁ?giéﬁggglegv+$yﬁg\/|ftel ygj%aBrEe Fggﬁggf{l EgFur 1ec rtc;crr?lo(r:llzg:arts
1 are m)u ngEgP’ ngwzf a?xn%r? éerAhlg‘?x[Ed ogagh Ba b1} eldS oRbeqioulcRlF Dt

connect e%l outer or separat ng each™el ectroni c

secti on xg?ggéc?é’g %ﬂaﬁaor{getsl]?x rseiesa ﬁaelaeifivﬂlfﬁq%ff\a ﬁhlfzﬂr ofiX@rPheadears ous

cutting as “cut he ca Ing of the resin at the

d b 7 et sel tt ot

port i on %Jfo?ﬁéééﬂ?feréwe%%u?z%ﬁ%m Pngt of SFiL p%%%ﬁ Rt

per§ orrrg% é E' awhtlyzhofans% técq._lfbg‘ g s, forg eggal e, the above
g the dam lg%r

menti on res n |ng step an cuttlng step can be perforned
al nost S|nultaneously dependi ng on the thickness, shape or the |like of the
| ead frame body 4. At the same tine, any unnecessary step should be

el i mnated. Tf@sﬁﬁoyeanreat hepads2smeenaspewRNi OfFEgeh Elpaid ae, sedidah is
per f or ned by a |l ead 3" 0 D E C 2002 processing apparatus having an

upper nofgage beay 2 &ﬁﬂi & Imrpad ol fbormdé et i1, ahoelexatpnd capaattovin in

Frg. 11. -' The | ead processing apparatus illustrated in Fig. 11 is
struct ur&tlet eopaekcee® @Y yatbinaboveadest i orediambay Tulibi pgoyisteep,fdthe
dam bar cutting step and the pinch lead cutting step.
preventing melted resin material from flowing out of a mold
cavity at the time of sealing the electronic part 1 with resin.
A cavity 8 serves as a resin pool. Four electronic parts 1 are
mounted to the lead frame body 4 and each part 1 is electrically

connected to a prescribed outer lead.

For separating each electronic section or product from the resin
15 sealed lead frame A, for example, various cutting steps, such as
cutting of the cavity 8, cutting of the resin at the dam bar 7,
cutting of the dam bar 7 itself, cutting of a tip connecting
portion of the outer lead 3 and cutting of the pinch lead 5, must

be performed.

20 A plurality of such cutting steps, for example, the above
mentioned resin cutting step and the dam bar cutting step can be
performed almost simultaneously, depending on the thickness,
shape or the like of the lead frame body 4. At the same time,
any unnecessary step should be eliminated. The above mentioned

25 separation of each electronic section is performed by a lead



More specifically, the | ead processing apparatus shown in Fig. 11 is
provided with a structure of a so-called sequentially feeding mglgDehtill

i ncl udes: an upper nold base 11; a punch holder 12 fixed to the upper nold
base 11, a punch blade 13 fixed to the ,., punch holder 12; a stripper

bl ade 14 prspendeudf 2PRRT&HeUpUREH BY a3 UPPeR A tGF tAQd iy Phch 1SYEBr
cutting the cavity 8; a dam bar cutting punch 16 for cutting the resin at
t he dam Beeld;omntioal pifchiPBae*enPiengs pehetn 17 iHt9cutting the pinch |ead
5. Base portions of punches 15, 16 and 17 are fixed to the sane 15 punch
hol der 12 through the punch bl ade 13, and their tip blades are fitted onto
a punch quide 18. Dies 19, 20 and 21 are arrfgﬁed on ége_lomer nol d_10,
respecti vil§ cbeRE8spBRAFAGSLBIpURERBEEEES 151 LPEEEFLeAs YhownPn Frg. 41,
the resin sealed lead frame Ais fed to a éo grescrLbed posi t.i.on beﬁﬁeen

t he upperSERECTBRER &6 PETEOFA ADY ahie t AROY¥ Gt PPRY1SOPERs Save e qu®hF AR y

formed by th hes 15, 16, 17, and dies, 19, 20, 121 whi |
Cequont | 1799 oOBPrEBARRE CPeET B 5 EBTPDrEh BHET k1! ool Bt ¥ c8HoPr ame
A Thus, each el ectroni Lan,i iqll ooy, -5 350 DEC
To01 he AEEET BRRCABOURTTh FhE dERVERLoATe T el atEraeaes moutarn BLY-

each punchy U_Sng Pévf&‘ééiwgtégn% S?P?‘Fg{:niéflg e £ ESLEQFP%d??é’é%@éﬁtQEMXDl .

product fromthe resin sea I'ead i's Integra i xed to one
bf;‘]& anfkdé 119 EnS16 HA ESRRNIdUE £ aurt RppR#NGB 1eSphakegt al LyphhRdnbagkbe
ot her no aser:
12 fixed to the upper mold base 11; a punch blade 13 fixed to the
- punch holder 12; a stripper blade 14 suspended from the punch
blade 13, a cavity cutting punch 15 for cutting the cavity 8; a
dam bar cutting punch 16 for cutting the resin at the dam bar 7;

and a pinch lead cutting punch 17 for cutting the pinch lead 5.

Base portions of punches 15, 16 and 17 are fixed to the same
15 punch holder 12 through the punch blade 13, and their tip blades
are fitted onto a punch guide 18, Dies 19, 20 and 21 are
arranged on the lower mold 10, respectively corresponding to

punches 15, 16 and 17.

As shown in Fig. 11, the resin sealed lead frame A is fed to a
20 prescribed position between the upper and lower molds 9 and 10,
and the cutting steps are sequentially performed by the punches
15, 16, 17, and the dies 19, 20, 21 while sequentially feeding
each electronic section on the resin sealed lead frame A. Thus,

each electronic section is sequentially separated.



When the leads of a different type of resin sealed |lead frane are hﬁg?%MH
processed, the above descri bed conventional |ead processing apparé
cannot be directly used. Then, a different |ead processing apparatus for
the resin sealed | ead franme nust be provided, or an nnecessary punches
and di es 4% xedeE6rLREADIEPWEse f%“nﬂ%@ebec?%ﬁﬁ%EHO%%fthg?aaifPéF%ﬁﬁSSlng
punches and different dies required for .the | ead, processing_can he
i nt egr al |13PPIXREIEo t PREFoIRFHH e WSS PESYI dF RGEH e d té%pééﬁatﬁﬂ% T
processi ng. apparatus for . every kind .of resin aled l.ead fra iS Vv
Uneconom CHFCLEARLENSRGF G 6! PFnRIRENGHed T8 YiFeLePR £58RY K MSE B T n
seal ed | ead frane.r% uir not.onu% q:laborious eration bug ali%tsmé

[ (o]

for the flf'neI agj ust &; ar tfH’@“i I“and*f e Th ge235%" A g@gon %y pe j;ﬁ
ot of encecdEF ErERntng Rt AE Pha | AY E8 L0edhal s PRI A5 Brd Sy hodd |

those(ﬁcpg above described first type of prior art shown in Figs. 12A to
12C are denofed by the sanme reference nunerals. Figs. 13A and 13B
schematically zs show an exenplary arrangenment of a resin sealed Lead franme
in.- 4 ~ 0 D E C 2002 which outer leads 3 protrude fromtwo sides of a

resin segheeh ol &l Ntk s IS 1IN et @GDOBECrEaih dealdd thtnd edms et &d
| ead frame according to the second type ™of prior art shown in Figs. 13A and

13B, a craglie drantased o thadabobel @6sBRUBEE NEAVENEI AEAT QaE Paiicels iy
connected by a pinch lead 5. A dambar 7 is further provided to prevent

mel ted resppafa0isl |lomng: obe oiifesblyg amddy atTHdre tenedDffeeenhtndgldédd
el ectronic part 1 with resin. A prescribed nunber of electronic parts 1 are
nmount ed @racesailhg 4ppadtagach part the etexin i sedlgdcdendctiothite must be
prescribed inner lead 28. For the step of separating each el ectronic
section @revbded: eroanyhennesessssyl pynchgs pndndles Fédzgdpitocdds mpld

appar at us having a so-called seguentially feeding nold is used. The
sequent i 23§~ f bEdTRGt BEdr FREVEEeSCatpacR14A8T8RE PEPCRGEt PR different

dies required for the lead processing can be integrally fixed to

the mold base.

15 Providing a dedicated separate lead processing apparatus for
every kind of resin sealed lead frame is very uneconomical, and
changing of the punches and dies for every kind of resin sealed
lead frame requires not only a laborious operation but also skill

for the fine adjusting after the tool and die change.

20 A second type of prior art related to the present invention will
now be described with reference to Figs. 13A and 13B. It is
noted that elements corresponding to those of the above described
first type of prior art shown in Figs. 12A to 12C are denoted by
the same reference numerals. Figs. 13A and 13B schematically

25 show an exemplary arrangement of a resin sealed lead frame in



~s and thereby perforns each cutting step while sequentially feeding the
resin sealed lead frane to a prescribed position between the pun nlgggnmﬂ e.
For exanple, the nold sequentially perfornms cutting of resin and‘renoval of

reSi n alk QARAAN dac Ut L0BLOLAEN AT JidesUbd! B0 tddk1ed

connecting portion of an outér zo lead 3, and cutting of the pinch |ead 5
or the Like: 4t - t [ ding the outer lead 3 is
provi deJ(Ij]ng%(:)erl1 V%!II '?Lﬁﬁ?hlgﬁe{t%\?éen déels%t{%ergéngaﬁgr cutting, a step of bending
the outer |ead can be sinmultaneously or separately perfornmed. However, as
the bending of the lead is perfornmed in - 5 3' 0 DEC 2002 a manner

subst an&galth%, Sidiifrsé 91 Lhat eah khemabaveoFBIL0BEd the! et effpe aof
further description thereof is not necessary. In the conventional nethod of
processhipgotrthedead fim | Badsi gescripeshav1ip | ef egpagbet 0 GEngS.a IBYe apgd 13B,
the products are s pressed by cutting nolds which are spaced by one pitch
al ong t e fiRedidendiid vhel elsequenitabbytfl aedireg ddwnpeeddchby en piwchead
frame by a distance equal to one pitch. One pitch is deffined as the

on- cent eadpaci ng dehviben tvwhs nehghiber i prgovardetudics padeorentt e Ytesdli ngs pat h.
In the final processing step, each product is sequentially cut and

separ at Edofur drhdwieng esitn sdaleedndbddcéviney 8t pheducknsepdr stea ldngiuths.
For increasing the production volune per period of tine, the nunber of |ead
processehgcippais pess Raviihy semipar X pras ondeth@wbectaf sl sRISTOBEC

i ncreased. For exanple, to double the production_volune in the ~s sane

peri od BRTLEME, afifo MOEF a5t RlessiaF@HSpdr 8Pds 88ChaPRRd disigactditgeidyYes
nmust be provided, whereby the equipnent costs, and the required space for
the equfpRBRCtEd &Gu@«Qie%ﬂﬂlhéﬁ?@qﬁﬁrTﬁﬁquﬂﬁleON An object of the
present invention is to provide a nethod for 20~ processing a resin seal ed
| ead frame capabl e of accommbdating a change in the processing operation

and & chgRog i L, PoodUStl 0. Mald I fore PIASESS] 0. Lhe s LS. sealadolead

frames and an apparat ds per ng suc ange acconmoda od.
- 6 from the resin sealed lead frame, a lead processing apparatus
having a so-called sequentially feeding mold is wused. The

sequentially feeding mold includes a punch and die for cutting
15 and thereby performs each cutting step while sequentially feeding
the resin sealed lead frame to a prescribed position between the
punch and die. For example, the mold sequentially performs
cutting of resin and removal of resin at the dam bar 7, cutting
of the dam bar 7, cutting of a tip connecting portion of an outer

20 lead 3, and cutting of the pinch lead 5 or the like.

It is noted that if a mold for bending the outer lead 3 is
provided along with the above described mold for cutting, a step
of bending the outer lead can be simultaneously or separately

performed. However, as the bending of the lead is performed in



3' 0 DEC 1001 Themet hod of processing resin sealed | ead frames accordin

t ot hei nventi on has achi eved the above descri bed objects by theconblﬁ&iﬁdwz
of the followi ng steps:(a)preparing said resin sealed |lead franes with
product s, (£1280.52 181 243) QA LA TebamY( Hr NAYd NbBve mentioned
spaci ngcorresponding to a first pitch (P) defined as an on-centerdi stance
bet ween i ri rodu i1+ naeal | ead a
(4),(b)égggﬁgﬁgnéegpgéc%ngh%& %gr%%€§y$#%§§25|ngffgglfﬂnﬁéFeg?%ggfary'
101,...) for each of said first nunber N of processing operations, in series
al ong a processing feedadvance path, so that a total nunmber M of processing
t ool modu,es +¢Q I esROBAS LAY -mdtFod T3 Peotersifng Sdidopekat i OPS WudAi d
resin sealed | ead frames, andl5 (c)sequentially feéding said resin sealed

| ead frag@scyibbgai;dtpr eduetenen €8i gigesi n3geahad1BeadtheamRedibts are

al ongsai d processing feed advance path”in steps having a steplength

corg espasl difle8Opp SCEODElg Phd Tds (Which hate i SoRer@Idn dren@it dip aSairty serond
nunber n tines said first pitchzo(P), thus P - n ~ P, and wherein said
second niwd®ing pseh wiebbé ©emipdntDallw fesd bhgulHanaesid ot Proacasss nepd
atleast two of said products on said resin sealed | eadfranes . A processing
appar at usrane dsygli angd 1 ot dihee peapsentto rorentdicie or Gree pertdfady riisngletfien edb aee
described first enbodi ment of the present method is characterized in that

t he procEssioy cerber cepaespy ik twean tire ndighildtineprerdoess ialpny dge ar e
separ ate nodul es which are detachably connected to a base. y p pEC 1U01
Accor di ripedintepptdsent Inntdst ifdmal erereeessgngtePparsatls PE5odasit yis
nodi fi ed by conbi ni ng separate, detachabl e nmodul es selected with regard to
which priRBsepryasiEpsulrandospRapRELEr AEEM FREsTCERE FradESt L&FhriiaRe can

be sinply and s pronptly restructured b ui tably connecting or .
di sconnded | REOEHE SRR PRAEE RECEUSERy - TROF e ROt ook IheHi LAY e@TORFT ion

processi_ng, apparat us _dqes not .ne to b r r.ed far. every. kind of_t.he
resin sea e"HP%)eapae?ré’r?er,loadqndotfhegg%gl‘at%% grﬁﬂ%%eglﬁgioﬁg \ét?h%]heg’ é’r?cfsasltlle}'sg,
fine adidisldng: 50 OPHAIIQN BEhelakne GIANGSOM o LikEchAYESDaRTs: e
elimnatéd. As a result, the apparatus can sinply cope wth a change in the
processiiresdd | ONpéPr e RERELESI 1 &BEbleaghel ptBauteson eahe@d ligddhe
frame, whereby the productivity for making various products considerably

i nor easesmel SpAcdonddi df ttdnride pwesdrdad NnuedteeBing rHpd het geds cafadingead
processi ng apparatus does not need to be prepared for every kind of the
resin sesilmid 4 2@t fuctug e amuesdohenproutidad; agker sbucti e eerh i pien thadsel s ,of
nodul es can be increased or decreased depending on the actual |ead
processiaiy doe? XeGRireeherase 5pEr AhPoRIRARAIENt0AS GPuH®d i ke. In
addition, the processing neans for the unnecessary steps can be elimnated
fromthe | ead processing apparatus, so that an overall reduction in the
equi prenknaasty CGP fhf ethi¥ghYoRe achieved. According to another aspect, a
met hod of "processSing a resin zg sealed | ead franme according to the present
invention relates to a processing nethod using a processing apparatus for
the resin sealed |ead frame including: a feeding portion for the resin

seal ed headbd{oce bef ene degd IHNGASSh MY s PEBYIpIed 1PN RefRBEI b Pat h
of the resin sealed lead frane; a | ead processing So portion for the resin
seal ed pratdasing connesiwdséolédeléeedingme capable of accommodating a

change in the processing operation and a change in the production
volume for processing the resin sealed lead frames and an

apparatus for performing such a change accommodating method.



portion; and a renoving portion for the resin sealed |ead frane after the

| ead processing wherein the renpbving portion is 3' D DEC 2001 det g‘gr{ﬁlﬁl'&ﬂl
connected to the | ead processing portion. In the processing nethod, the
resin s&@iedndigast fonerosesefnentealihy seededy lgagl dramesy asfcqridxhgstor at
| east two pitches, whereby one pitch is the on-center pa,(D:i, ng bet weep. t wo
nei ghboriRy ENyroEieR shen akbiewsAn tdeqlahP e R $saheednaPi REL Sp o abhe

conprises a.plurality of |le rocessi,ng basic units having the sane | ead
pr ocessi%ﬁiﬂ‘?&%% Céfet %dﬁqdjyf%%ﬂ%cst%%)&f’h series in the Iead processing
portion. prqgse?' | eagys S} L o] 0k, 3 e pRiaRELke t he
pl urali t(f/-:Aof e dé%?g%esm ngfegﬂgaés%]%l%%i Fgggnggﬁgelgegéttgr gg&ssi ngépg?t)i on
at sprescri begrposhifonsesipacedabyda Jdad alfirtaynesf 4§ chesriofg t he spatiing
sealed | ead franme. Subsequently, the resin sealed |ead frane is renoved
fromthe renspmespamdiog o a Hd nad Huid-qlor (B ctafsigiat) ashen et TCeBEREd
| ead frane, Step 15 O cutti %a separat i ng tge prcsducts on the resin
seal ed | ead B<E t BPENERD p i Tt r BTPEREVEl (87 tHe FELSh E88rEd

lead frame fruuitdhe remvghforidpn of the apparatus. The processing
.apparatus for performng the above described processi ng nethod accordi ng

to the gdgondsaepddtinigichudesond 2murilsedi ng qiorproce$s 80g) toarl tihednésisn

seal ed | ead franme before | ead processing which | E{'O\li ded al.ong a fee(%i ng
pdfh of the Kédiln sddled |-dad FHamea D | &fd p’fré%is 1376 o YRe T or Nt h@

[ | ed fr. f i 11 an- d
¢ amovi ng. por P S0 T R So QR od ot 1o iy ¢ &y PrRecPRiyidretat @

processing, waekeRy thwH ereyitgaPost tobalsndabaehdbbe grvreaisihdotbbe

| ead processing portion. The |ead processing portion includes a plurality
of |ead proceosiuigsbasbrraapesdahitch Mave the'sdme fogadpp¥beE8sngg £aadti on
and are detachabl )é.connect ed .in _ser.i €S ad 1§5$ PEC 200z_Thus, the
present i nveRPFOR é‘Pflgctolr\/éﬁV%rr&ﬁl&ss aaglprocess ngr'?‘rr'é%%baa%nd appar at us
fas resipyseakgdeheadivanesegapablaicf HésRhy sl ¢ oMBhbY PAcaREFDHALhNY a

change in the production volune. s A |lead processing apparatus provided
W th one | eadlapdopessivatbasicsanft resitheseater ptosesirageporitd onadpng

plurality of (t or nore) |lead processing _basic units ¢ he_ _sel ected_and
il oyed’ as PEU FRGSaRand Hecet T BETaPEC] REtTary SR Eale iRy 1Santor
processi ng UDEh§tAS cole =g AAMRC eSS A10sPObhE OPsteh el gckadrands egghayed,
the production volune can be increased nmultiple times, corresponding to the
number of then| égdgdhodesssaidbasFendnimugber n times said first pitch

20 (P), thus P' = n : P, and wherein said second number n is
at least equal to two for simultaneously processing at
least two of said products on said resin sealed lead

frames.

A processing apparatus according to the present invention for
25 performing the above described first embodiment of the present
method is characterized in that the processing means
corresponding to the plurality of processing steps are separate

modules which are detachably connected to a base.



Further, when at |east two | ead processing basic units are provided as ”ﬂ[ﬁ
| ead processing portions, the feeding portion for the resin seal ed}lﬁé&&l
frame upstream of the |ead processing and for the renoving portion for the

resin sealeddierd tbr anmk dansdieamwintien | eate prsessi gy spyabetilse isane.
Therefore, ,as conpared with the ¢ase where at Ieasteéwo Iea)P Eroceé\%llng
appar at 864 lyavmeg ifdigd 1 &iet i RSt rARRIF AL ar FEPHEPLEY BPOWIEET,
an over gl elc@Uct W3RN Nrebarevetal lwedsh PERMBceNSin@NGtegss spaee ity bee

| ead processing apparatus has been achi eved. The foregoi ng%and ot.her P

obj ect sPERERFMEEs, ashRBfs aAMf aBYESERGesBPETAEVSr eS8t Hohv ERRY with
begome pRioR g@;afestrﬁt@mrtéaebgroéxhpuw%dﬁrmdmmw dpsiconnefcttirgg phesent
i nventi on wﬁ?n taken in conjunction with the acconpanyi ng drawi ngs. - 1Cl
3, ~ 0 DedelesyasgRege PTION OF THE DRAWNGS Fig. 1 is a schematic
front view generally showi ng a processing apparatus for a resin sealed | ead

frame agcording to a first_enhodipent _of the_s present invention,, Figs.; 2A
to 2D a&gl%@ﬁ@%ﬁ’i & f%%‘#tc Fga/sggggm?ﬁécﬁ% ngs ag’%a%ﬁtécuﬁr choe%%i Irllatalﬁ%zerdat us
for thetoebenpsepkeddl fad évang kihwdwrd rthE gesin sespect Leeky fremegsgaddi ng
to a cayity ; resi .er ar tter. and Il ngh-

cutter %&ulggéé%mg i‘gfa%sh%e'c%gltq CEng%gvi%W&gtgzﬁ% I §§§Légwg§ah§%qng
stiPuct uppesbtd opavifterc FhemshangeaoFothiengike havecbpenerbonimafecf Hife
present 5i pggRtlioN. t}'fégapf)a'r%t%ss%ﬁmtsﬁ.ﬁpﬁ.?o%p‘é ey e NET dahfhophnena
processi ng apparatus for the resin sealed ead frane accordi ng,to tgﬁ—ﬁ—
second BRBGECKERS BPEERE 19e STt PRACETSISS, t%t%ﬁgapthcEUFt?e &Pt §8a68ul e
correspoeddngrufeli gheZeby ¢henpebadctavibe dbbemarbayl esrisasFpgedunAsare

schemat ¢ di;ag 4 90erAl)y, ghowi ng a proand 58

15 According to the present invention, since the dedicated lead
processing apparatus does not need to be prepared for every kind
of the resin sealed lead fraﬁe, an economic advantage is
achieved. The number of modules can be increased or decreased
depending on the actual 1lead processing operation, other

20 operation conditions or the like. 1In addition, the processing
means for the unnecessary steps can be eliminated from the lead
processing apparatus, so that an overall reduction in the
eguipment cost can effectively be achieved.

According to another aspect, a method of processing a resin
25 sealed lead frame according to the present invention relates to
a processing method using a processing apparatus for the resin
sealed lead frame including: a feeding portion for the resin
sealed lead frame before the lead processing, provided along a
feeding path of the resin sealed lead frame; a lead processing
30 portion for the resin sealed lead frame connected to the feeding
portion; and a removing portion for the resin sealed lead frame

after the lead processing wherein the removing portion is



cessing apparatus for a resin sealed lead frane according to a third.. C 200
enbodi nent of the present invention, where Fig. 5A shows a basic str@&Qﬁe
-- 11 3~0 DEC 2D02 thereof and Fig. 5B shows another |ead processing

porti ondeaeichg e sonwpettedt iton wrdeledd pheckasiagstpactisre. shdwn the Fi g.
SA. Fig. 6Ais a front view schematically show ng an s enlargenent, of_ a

mai n poptb@ﬁaﬂingIm&ihqﬁ(x%ﬁ@ih@SS@cﬁﬁéﬁeéf1?ﬁé feamepridc sS2YRP abphi ¥t us

h in Figs. 5A and 5B Fi.g. ., 6B i I ' hemat i cal | |
non afGEmbN P LEhaThEpoPLi B GheEnEY 841 1oBsH GHa Gt T HeTHE
tus. Fi 7 ' ' f ' B
Flnet | ok 81 RRECBastE SPPuctir SUBTE n TS dr Beoverng hparmrie otind

cog I espprebn@tisd 5hg. tBé rkx il 9seaBBdar Pedld adiraiite SAQ\W Nghat epspd Béitus
perform ng the and 8B function of the structure of the | ead processing

appar at gompfr iBieg. &5 B luradtitoh ehdaest dreae ggigie s poritomasingddele zo
Fig. 9Ais a_schematic diagr gener al show a | ead ocessin .
appar at 88M&c 6% MQQ?%%?W%i%C%VgﬂE§%%%#é i Jrﬁ‘/e%?’f'gﬁ,s Hhd
Fig. 9B.{ ' i 0g :st.eps bV neid ofs. -
12 %BEDES%%%%%QQ%Q P égglééﬁempﬁ%él ag"felgt'%ﬁli ggﬁéga#%%gv%ﬁ% gsl ead
processpagfappridatita acleorshtddueods abfi thé proedlieyt odf ldw pPuseassing

i nvention, and FL%. 10B is_a di agram showi ng the steps and respective s
f ofict i oRasher edRitE gin11thg aleR@ntPLP eSS FERGr PIFELPRWI Fy X DVEF aPed

structure of .a_processi ppar for resi aled lead frane di ng
to the ?PF%Fle}ﬁe s&acp%cpgc?}?a%pfﬁygllgy 8t Sﬂ:@hgg oY r¥ dresm s 85FE4
lead frame. Subsequently, the resin sealed lead frame is removed

from the removing portion.

In the method for processing the resin sealed lead frame, a step
15 of cutting and separating the products on the resin sealed lead
frame is further provided before removal of the resin sealed lead

frame from the removing portion of the apparatus.

The processing apparatus for performing the above described
processing method according to the second aspect includes: a
20 feeding portion (30) for the resin sealed lead frame before lead
processing which is provided along a feeding path of the resin
sealed lead frame; a lead processing portion for the resin sealed
lead frame detachably connected to the feeding portion; and a
removing portion for the resin sealed lead frames after the lead
25 processing, whereby the removing portion is detachable connected
to the lead processing portion. The lead processing portion
includes a plurality of lead processing basic units which have
the same lead processing function and are detachably connected

in series.



~0 Fig. 12A is a plan view schematically show ng the resin sealed | ead
frame according to the first type of prior art, Fig. 12Bis a frq Dk 2067
and Fig. 12Cis a plan view schematically showi ng an enl arged vi ew of a

part of rhiig, canuentio8aht I esivenseahed e d gk Iy apeoviligs b3Abrtscaséingt
vi ew schematically showing a resin sealed |lead frane according to the

second f¥p8oal Hd OhpphtataBd flord. rdsthi sealpdan eddev sehesaidagalld e sbdw ng
the conventional lead frame. - 1|3 3 D DEC 2n111 DESCRI PTI ON OF THE

PREFERRE%EWO%[INE\E§OEEE:§S Rreveshiniriyt Yoy, aa dhiangfe eftbodheeniradudbeon
present invention will be described in detail with reference to Figs. 1 and
2A to 2ps1gmBeferring to Fig. 1, the processing neans for performng a
plurality of processing steps required for finishing the | eads of resin
sealed lead franmes are separately provided as nodules in the present
apparatus. The separate nodul es are detachabl e and can suitably be

cosinect Bd lleaddrprh seoniegt egpbratusherey iajpphrat tis asendeesks pyocdhasnga
structure of the processing apparatus provided with a desired | ead

pr ocessbagipouhitnasanhbelenpl pyedeskbng ppetibhcakl| §, plihradbbyeoleétwbbed
processing apparatus includes: a feeding portion including a feeding nodule
100 foroxsmehe)rkead peetessiraddsbemat s aeaybeyseleckbrdneud| @mpdeyed
connected to the feeding portion 100; a resin cutter nodule 102 conpected
to cavi 8§ GRIErefbdul ¥hedl;the dakf BEELEAt taclvsdine ab3lesatedtw L82Ehe
resin cutter nmpdul e 102; a pinch lead cutter nodul e, 104 connected to dam
bar cut PEPCREGHRE BD3tSaAH ghfol?ééeP§?ﬁﬁsﬁbP9iBHIEFQBSben%ﬁlﬁgtﬁdnBB | e

f i Vi duct 105 d to the pinch | t | e 104,
A1 modrBLoRed | BEgPRPRY S amRoRoLa A n el PEoL BT R EReH bt hEpLE- E1R8e)

corresponding to the number of the lead processing basic units.

Further, when at least two lead processing basic units are
provided as the lead processing portions, the feeding portion for
the resin sealed lead frame upstream of the lead processing and
15 for the removing portion for the resin sealed lead frame
downstream of the lead processing, may be the same. Therefore,
as compared with the case where at least two lead processing
apparatuses having full functions and structures are separately
provided, an overall reduction in the overall equipment cost and

" 20 space for the lead processing apparatus has been achieved.

The foregoing and other objects, features, aspects and advantages
of the present invention will become more apparent from the
following detailed description of the present invention when

taken in conjunction with the accompanying drawings.

_10_



3' (~ DEC 1001 The feeding portion 100, the nodules 101 to 104 and the
receiving portion 105 are detachable fromthe apparatus. Pitches ) BEf 8fen
any two of feeding portion 100, nodules 101 to 104 and receiving portion
105 whi ent || I eries are all equal to'one
anothersﬁ%ﬁEstggﬁg ggd?o%ﬁ?gg%%gﬁ¥%$¥$%ﬁe processi ng apparatus which

i ncl udes only processi ng neans which are necessary for performng the
desired steps by selecting only necessary nodul es and suitably connecting
or disc ecting the s e i QN i C S, g f a
| ead frgs 'b%dy 4. As %%ﬁd?e§%§%ﬁggéglgﬁxﬁg% ﬁggguﬁ%ably égéb%ﬁgghéggéﬁding
on the actual requi regg@%%e%fsﬂ ngaﬂatea fegr priocessi ng ddie1dgad fqg the
resin sealed | ead frame, the apparatlus is advantageously adjustable to any
specific operation. Insaddid i 88coRBYndS tY 08€SSiri@ MBABSAfAENUNNEEESSR Y
steps can be renoved fromthe apparatis, so that a reduction in the overal
equi pnent cost can be %&@g@ﬁﬁiiﬂﬁeﬂgidmgted that the cutting process for
the resin sealed lead frame Ais very difficult when pitches P for the
products on the 20 resin sealed | ead frame A and hence pitches P for
nodul es 101 to 104 are narrow. Then, as indicated by a reference character
2P in Bigsl,2aheoabDverdeschemadt ig tfclonP wagwise shberi nex anvpluvd e sd aub| Elde t 0
have two pitches. In this case, the resin sealed |lead frane A may be
sequentially fed or stpppestssinawappariiess ahdrt kbe2sresin i agapedcessad or
the resin sealed lead frane A may be ~5 3 0 CEC 1001 perforned by each
nmodul e correspondi ng t §TERE sBgWaninafig- ddvaee®gPédialiYoForPesPOdeting t he
above descri bed feedin% portion 100 for resin sealed lead frame Ais a
portion of a magazi ne R8I dt nGRRLIEYpIitdierty Df TR N C¥EAREd |2adeFr RS A

The magazine holding the . resin sealed | ead franes Ais transported to a
pkrbescri bed position i nCPh&ECafe) acﬁ'ltn(fﬁ‘ ﬂ'{? &“%Gfrc&ﬂfré@tee'd to the
feeding portion 100 by a suitable transporting nmechani sm such as an
engageabl e chuck not shown. ~o Referring to Fig. 2A, cavity cutter nodul e

101 ngiygless  an uppes ol dohase 102 2-aHECH Gl EindOT1 191 Kethiind e

upper nold base 106; a punch b I xed to the” punc

stripper blade 109 susperded e e quvialy bhadand@81e aa 68¥FEYNEULIFra
punch 110 for cutting at |east one cavity of the resin sealed I5 |ead

frame; a punch guide lidcbad emodiRgnd bifp thleage eeferthd widichlO; and a
die 112 positioned on the side of the |ower nold corresponding to punch
110. A cavity 8 pernmts the flow of resin where needed.

Fig. 4 is a schematic front view generally showing a

15 processing apparatus for the resin sealed lead
frame according to the second embodiment of the

present invention, where the cavity cutter module

corresponding to Fig. 3 is connected to the other

modules.

20 Figs. 5A are schematic diagrams generally showing a pro-
and 5B

cessing apparatus for a resin sealed lead frame

according to a third embodiment of the present

invention, where Fig. 5A shows a basic structure

..11_



Cavity cutter punches 110 are arranged corresponding to the 2o nunber and
positions of cavities 8 in each product on the resin sealed | ead %rm@gl 02
For exanple, two cavities 8 are forned in one product on the resin seal ed

| ead frame A shown in Figs. 12A to_12C, Séosﬁm aq'xlc%]ﬂji@f lcgad%c,ccqé/ggjyn%he

punches 110 are provi dédiengpt angd E1§-g C 200z us, cavities 8 for

resin sealed |ead frame A which have b t p : Ckj
position in the cavity RARH&G® nbaied 1g§gby£-%ﬁez g%b\%ce&l&gsgartlﬁ)%gﬁ Eehothe

transporting nmechani sm_are sinultaneously cut : punched by the cutter
punch 110 and the die PIERE a‘it]iurfet%%es%(%(mcr&anrr%irlr%t ]2 upper and | ower
nol ds together. The resin sealed | ead frame A which has been subjected to
the cavity cutting step is transported to a prescribed position in a resin

cutter nodul e 102 connected _to the . .cavj cu I £1101 Ry hfven gbaye
ment i on&&%r &fsporti ng nechini S Réé#gé‘?ri tr'f'tgt:%teo EI g 28,9 t he resi‘%1 cutter

nodul e 102 is provided wih sub ntiallyt SAME,SEE USHhUr @ fas & hat egll
cavity cutter nodule 1077 &R ésrgtgr %ﬁe rges?%lcurﬁjer punch 113 and the die

114 for cutting the resin dapLpakof ofoft herresi nexrpl egrd €adstinanme
A. Therefore, the el eneh Qs@é %c gare suggtantially the ~s sane as those of

the cavity cutter nodul Ak gepphednbyibhe samendefss eraed npfgL aléd in
Fig. 2B. The resin at tﬁ%&%%l?m |§n the resin Eeal ed | ead frame A which has

been transported to a pygscii beshfrosi tiew i nedhenaescaltyt t eshawicd e 02 by
t he above nentioned transporting nmechanismis 20 sinultaneously cut by the
resin cutter punch 113 agpdatheméehe dilk afa iheotritieroo fc thepreagiof selrd edpper
and |l ower nolds together. After the resin cutting step the resin seal ed

|l ead frame A is transporégd fpamepofsthebapppostufen in dam bar cutter
nmodule 103 - 1 % 3 ~0 0 Ec zooz connected to the resin cutter nodul e
102 by the transporting nechani sm

Figs. 7A are diagrams showing steps for performing the
and 7B
function of the basic structure of the lead

processing apparatus corresponding to Fig. 5A.

15 Figs. 8A are diagrams showing steps for performing the
and 8B ' .

function of the structure of the lead processing

apparatus of Fig. 5B to which another lead

processing portion is added.

. 20 Fig. 92 is a schematic diagram generally showing a lead
processing apparatus according to a fourth
embodiment of the present invention, and Fig. 9B
is a diagram showing the steps and respective

function thereof.



Referring to Fig. 2C, the dam bar cutting nodul e 103 has a structure which
is substantially the sanme as that of each of the s , above descri bed

nodul es except for a dam bar cutter punch 115 and a die 116 for cﬁ%tﬂﬂﬁg’lﬂﬂlhe
dam bar phag Thegefore, the gl e@nehstWei ahagteans Wesieardlilat |yhdwiengane lasad

t hose of Ehe above described nodul es are denoted in Fig. 2C by the sane
reference nuneral s. Thepgasebaifig7 e@bphhetuesi nnsest®ihd eadof r ame Aivkhch
has been ~o transported to a prescribed position in dambar cutter nodul e
103 by the transportingefB6AaRkAH 0B theS pHddeaite dudleyitddh ,bgndamibar 108t t er
punch 115 and the die 116 at the tinme of clanping of the upper and | ower
nmol ds together. After the dandbsgramut thogisgepHdestess nasdalesspeadieane
Ais 15 transported to a prescribed position in the pinch | ead cutter
nodul e 104 connected tofthetdam bherevfter nodul e 103 by the above
mentioned transporting nmechanism Referring to Fig. 2D, the pinch | ead
cutter nodule 104 has a structure which is substantially the sane as that
of each of the zo above descri bed nodul es except for a pinch |ead cutter
punch 1Figandla die 118if§omr clrenhg tiaw passtedadady 5shavihe rasi avesalled

| ead frame A. Therefore, the el enments which are substantially the sane as
t hose of the above desctibedatubeuPésaaPECHEFSLEF IGPPETGL D theT §5AB
reference nunerals. - 1~

sealed lead frame according to the first type of

prior art.

10 Fig. 12a is a plan view schematically showing the resin
sealed lead frame according to the first type of
prior art, Fig. 12B is a front view, and Fig. 12C
is a plan view schematically showing an enlarged
view of a part of the conventional resin sealed

15 lead frame.

Fig. 13Aa is a front view schematically showing a resin
sealed lead frame according to the second type of
prior art, and Fig. 13B is a plan view
schematically showing the conventional 1lead

20 frame.

- 13 -



3' D DEC 2002 The pinch leads 5 of the resin sealed | ead frame A which has
been transported to a prescribed position in the pinch | ead cutter nod Le
104 by the above nentioned transporting nmechanism are sinultanéb&ﬂi@zﬁ t
by the piEBcRIibeadncOort @HEp PREFERREDaBEMBOREMENSSs 118 at the tinme of

cl anpi ng of the upper and | ower nolds together. Each product which has been
cut and separated fromthe resin sealed |l ead frame A by the above descri bed
pinch lead cutting step is transported to a receiving portion also referred
to as retecvi bgbhosddmeatf or each product 105 connected to pinch lead cutting
nmodul e 104. In operation the resin sealed |lead frame A is sequentially fed
or stepped by the transporting nmechanismto a prescribed position between

t he upper and | ower nolds in each of the nodules 101 to 15 104 fromthe

f eedi ngNpwiti@n fs1 orembeglienarital bf pthéorpiegerhe tanentipt epsl by bée
punches 110, 113, 115, 117 and the dies 112, 114, 116, 118. As descri bed
above, déecsepeadataddptaddcwiity mefesedceeda Gidsd ttheéndecdd vihgePertion
105 by the transporting nechanism zo It is noted that as the pitches P for
the feeding portion 100, for the nodules 101 to 104 and for the receiving

portion 105 which are integrally connected,in series are all ?quaL to one
andt herRefeproB86sst@i Middar to tiift BESERFPeBIaltfANTahChe RRFFOTHRA% of a

2002 WITUERYIBY Plie FROSROHIT FTRRE B GHE Socthbs 101 cREn0FNSs TRAGT
'eads Y ESTBGFROIEM diFAbAT T1SHme T S i KRR g B LB 0P R BSr o1 on
Femovedth ChRGePEERS™Y Rty iRt 1 o “HebEEat hOGyRECERR Rk SRR TRV De
modul e fekated, tQ ke AdAi Heonghy 5t &PedBE P 02008 Hs EOnhbE 8RPF ALMS - the

10 apparatus as necessary. Thus, a structure of the processing

apparatus provided with a desired lead processing portion can be

employed.

More specifically, the above described processing apparatus
includes: a feeding portion includiﬁg a feeding module 100 for
15 the resin sealed lead frame A, a cavity cutter module 101
connected to the feeding portion 100; a resin cutter module 102
connected to cavity cutter module 101; a dam bar cutter module
103 connected to the resin cutter module 102; a pinch lead cutter
module 104 connected to dam bar cutter module 103; and a
20 receiving portion also formed as a module for receiving a product
105 connected to the pinch lead cutter module 104. All modules

are integrally connected in series with each other.

_14._



Now, a second enbodi nent of the present invention will be described W t h
reference to Figs. 3 and 4. In the above described first enbodi geri( Bile
product on the resin sealed lead frane A is sequentially processed by each

of the QH%P%%%§%8é%&%Ih9§FEg@OthghEQEQHQIQEb?Qi 102 aRlUE Bl F¥cBivin

products ‘on "t in'se I"éa ranme are sinultaneously 15 processed by

each of 1% /AUl 68 oFI ag¥aRLE1e! BrbhOend: abBErkEaLN seal ed | ead frame A
carries tour products. Frg. also shows an e nprary structure of a cavity
cutter nmodule 201 for sinultaneously cutting cavities for four products.

More specifically, the structure of the cavity cutter nodule 201 20 is

subst antﬂﬂér%eo%:lﬁe}%ét"t{’ﬁ?eé’ﬁ éﬂatthmfg dfNg 2RI potieh 78¢Yl Roddieacgondipg to

the first e except” that the cavity cutter punch 210 and the die

212 are pyoUded-d 0L GhG! POrthenf109WikavhthLE Pﬁtéﬁﬁélﬁzogéﬁhéctbﬂ the
present enbodi nent, an upper nold base 206, a punch hol der 207, a punch

bl ade 2Qf, ASt4iPPEI]128gRkadR o203 cantharyuch miige Rddupee absorpr avisded.
- 20 3~0 DEC 2002 AS in the cavity cutter nodul e 201, a punch and a

di e for fyecespenNdpidtteddve apgsrhbed fudiircipr o8uthaeks qiloyi gedckssdéagh of
the other nodules. The pitch P between the cavity cutter punch 210 and the
di e 212 nag angedhi areaidoesadteriomdpeefdfhingdthlee dedticted® stoepshey
products on the resin sealed |ead frame A are all e9ual. In the second
enbodi neel esttoiwg | wrRiygsne8eandry, rmxdiles hencassubtabhe fdarsteayiiyosli went
shown in Figs. 1 and 2, the nodul es are detachabl e and can be suitab
connect el sronfiechimectde HRMe reReRAINg agnshowd LicknEisg., 4shape taut tae
processinqﬁgpparatus provi ded with processing neans related to desired
steps, | tof edlead frampebaBBvé: described first enbodiment, the second
enbodi nent shown in Figs. 3 and 4 also includes a feeding portion 200 for
the resin sealed |lead frames A, the cavity cutter nodule 201, the resin

cuLteT BIUeP0R 158 FBM PR CEULeToURELE, 2001 hea PSR eRY eH! Ll
actual requirements of the operation for processing the lead of
the resin sealed lead frame, the apparatus is advantageously
adjustable to any specific operation. In addition, any

15 processing means for unnecessary steps can be removed from the
apparatus, so that a reduction in thé overall equipment cost can

be achieved.

It is noted that the cutting process for the resin sealed lead
frame A is very difficult when pitches P for the products on the
20 resin sealed lead frame A and hence pitches P for modules 101 to
104 are narrow. Then, as indicated by a reference character 2P
in Fig. 1, the above described pitch P may be, for example,
doubled to have two pitches. In this case, the resin sealed lead
frame A may be sequentially fed or stepped by two pitches and the

25 cutting process for the resin sealed lead frame A may be



product. In operation of the second enbodi nent, the resin seab%qﬁmq@ﬂ zo
frames A are transported fromthe feeding portion 101 to the cavity cutter
nodul e 201 by a suitable transporting nmechanism for sinultaneously cutting
fl ow capetifes ey bg\ure@é}@dm.lebscbﬂrébponaxz'ngy tait tihey seepenthiarlgsi n
seal ed lead franes are seguentially transported to a prescribed position
bet weenazthencedl posi% i@nPEC 2001 upper and | ower nolds in each of the
nodul es 202 to 204 connected to the cavity cutter nodule 201 for

si mul t aneously perform ng the respective cutting step by the punch and die
for the above nmentioned four products. As described above, each of the

separ at pgoprie@ddct i ngeslsapoly Heske ibednSeedien tpottion ecedviing pordimn

205 by the transporting nmechanism It is noted that the pitch P between the

punch apdatlled dleaéin feake ofs nbeulsesp@ftion 268 andmébezphechthdA dinghen

products on the ~o resin sealed |lead frane A are equal to each other,

wher ebyplline adtidly @ff tresmisposda yed t head ebiamesabed Tbadmépgaréna e labiolg of

t he nodul es 201 to 204 can be accurately and surely performed by the

transpothengeasmichasgashed lead frames A is transported to a prescribed
position in the cavity cutter module 101 connected to the feeding
portion 100 by a suitable transporting mechanism such as an

engageable chuck not shown.

10 Referring to Fig. 2A, cavity cutter module 101 includes: an upper
mold base 102; a punch holder 107 fixed to the upper mold base
106; a punch blade 108 fixed to the punch holder 107; a stripper
blade 109 suspended from the punch blade 108; a cavity cutter
punch 110 for cutting at least one cavity 8 of the resin sealed
15 lead frame; a punch guide 111 for mounting a tip blade of the
punch 110; and a die 112 positioned oﬁ the side of the lower mold
corresponding to punch 110. A cavity 8 permits the flow of resin

where needed.

Cavity cutter punches 110 are arranged corresponding to the
20 number and positions of cavities 8 in each product on the resin
sealed lead frame A. For example, two cavities 8 are formed in
one product on the resin sealed lead frame A shown in Figs. 122

to 12C, so that a total of two cavity punches 110 are provided.



In the above descri bed enbodi nents, only the step of cutting and separating
each product fromthe resin sealed lead frame is described as FBdEEt
required for processing the | eads. However, a so-called formng step for
bendi ngrrang, fesvi bgeansodioer Hieadredirashapeddletdi Hramer soribel Bhape may
be included as a step required for processing each |ead. zo Thus, as in the
case ofpesachtidnspertedutesalPteteribédapdsi@liono i204hea ot esgthgrneans
related to the step required for lead formng is provided as a separate
nmodul e nandth Wi thli dydedthec halbdye cdaaerikddt treheppirtidhng ewatlanisn, nedel e
104, 204 or the like. The separate nodule perforns the final step. Th.e -
22 3'L0mER2082uplpduct oshipeindies byebhe wutier wsrtatldd epdt tgﬁséélet ed
to a form ng nodule by a suitable transporting nmechanism In this case, not
onl y tHd Xtatp Wie cutne nyf anbiasepag atheguiepeh prddlever ropd dhetegstheseal ed

| ead frame is perforned, but also lead s form ng of each product can be
automatically perforned sequentially after the last cutting step, so that a
practical advantage is obtained. A third, epbodi ment of the present

i nvent i(THe WiesimosepeededErichelr ape dbt UPEChi RRSr SeSe i i85 G st O 5ANEo 8B.
or eson e AHIOH HEE L PACE HBBS LAs S5 SBAB0E CERy (el 1 CATTERNSS (PTBLEFAG A8r L1 on
o 0Cos8 A DL P Cbhnbld ctoPer T HES (R0 G Port Tént Sr5E MorBa

527 or OnaN gt € e Pl i Rk EPhRe ERR PP EE n e R B2 e T ema T "

processi ng basic

10 Referring to Fig. 2B, the resin cutter module 102 is provided
with substantially the same structure as that of cavity cutter
module 101 except for the resin cutter punch 113 and the die 114
for cutting the resin at the dam bar 7 of the resin sealed lead
frame A. Therefore, the elements which are substantially the

15 same as those of the cavity cutter module 101 are denoted by the

same reference numerals in Fig. 2B.

The resin at the dams in the resin sealed lead frame A which has
been transported to a prescribed position in the resin cutter
module 102 by the above mentioned transporting mechanism is
20 simultaneously cut by the resin cutter punch 113 and the die 114

at the time of clamping of the upper and lower molds together.

After the resin cutting step the resin sealed lead frame A is

transported to a prescribed position in dam bar cutter module 103



unit 31 after conpletion of the |ead processing. It is noted that the
feeding portion 30 in the above described basic structure sequgﬂlﬂﬁ]ﬂw
feeds resin sealed | ead frame 33 20 along a feeding path by one pitch by a

sui t ablap et gt dt § eedieng-geichaph 5ver Nbdshew.02They | ehd prenessemgibgsi ¢
unit 31 is provided with a nold including a required punch and a die for
cutti nghesftagedhy a 3' 0 DEC 2002 di stance of one pitch equal to an
on-center pitch between the nei ghboring products on the resin seal ed | ead
frame 33. In the illustrated exenplary structure, provided along the
feeding path of the lead frame are: a punch and die for a resin . s cutter
Al for Reifidrmichd heor xidn. alCt heclland&ar ba31 aittireg r msdmleecal @8 hesd &rane
33 as shown in Fig. 6H, a punch and die for a dam bar cutter Bl for cutting
t he damtharcti¥e vanicla ipursibsrechtdiad Mfyothe Femd asttkat Gif feackhuefi hhea
connecting tip portion of an outer |lead 132. ~o Referring to Fig. 6B, the
resin séedved desadt ifreghrmodedesdengepd i@EEpdégeharlnvéheropunnblhbésand
cradle 133; a pinch lead 134 connecting the cradle 133 and a die pad for
mount i &g G el b6t EONi cupding ame alaredhar stal e@hﬁﬁﬁépﬁgflw%felﬁéents
electronic part. The resin sealed |ead frame has substantially the sanme
shape #Wd @&t iy sudsianthicsd Yottheheapesph Lhesedf dae fakee ihedi gs.
13A and 13B. Further, resin sealed | ead frame 33 which has been subjected

to t heMOSMI e 48 MENQIESA b Bifti4fg BhdhhSaaF SERTRGE phBRess § ‘at the

| ead processing basic unit 31 can be renoved by one pitch zo by a suitable
renmpvi ng nechani sm not shown. IS noted that the product on the renoved

nd, s B Ee RN © o | 26 %ﬁa?ﬁ§§r$ 158"} 5RO RESHE & SR Vs PBEEa P
rfor s?'r:b %c{ tI Ake rggcggﬁgar}g@&btfé}? uh%&nnﬂ ?nguf:tgg modélg ng 2002

separat|ng eac product e per orne y a product cutting and

separ ablyn&hréorcfrla%p%ttl% En%%'h@n%%ﬁ' edrkeafnh I 8dBedhs i Pech €nBYi A8mPBEET ON
32 or bétween | ead processing basic unit 31 and the renoving portion 32.
cutter punch 115 and the die 116 at the time of clamping of the

upper and lower molds together.

After the dam bar cutting step the resin sealed lead frame A is
15 transported to a prescribed position in the pinch lead cutter
module 104 connected to the dam bar cutter module 103 by the

above mentioned transporting mechanism.

Referring to Fig. 2D, the pinch lead cutter module 104 has a
structure which 1s substantially the same as that of each of the
20 above described modules except for a pinch lead cutter punch 117
and a die 118 for cutting the pinch lead 5 in the resin sealed
lead frame A. Therefore, the elements which are substantially
the same as those of the above described modules are denoted in

Fig. 2D by the same reference numerals.

_18_



s Further, a structure for automatically aligning the separated mﬁilﬂﬁd
transporting themto the next step nay be enpl oyed. Now, referriﬁg g.
5B, another |ead processing basic unit 310 has been added to the basic unit

otk R B8 LOR SR PO MR R e
o EFRBEEETE 8 £ IAY L o o et
poSi U1 UGS 1L RFOTeT P800 REREECELRS ek i RacReAscflie dhpve

seal ed | gagh {1808, o 290 & ARG RBR! 00a SCu L 0Lr B KPS 1y SRl athd oAl

frame downstream o e uni e additional I'ead processing basic unit
310 fu { O [ he, sage Jay I p Si bay ni The
u%i t S%éi s% et gg%aﬁ?y adt?\é% ggagg?ﬁgeﬁgft hgq%eagﬁgr@gceés&g? ng%l&#cﬁfnlﬁ]s 31
and tm%gégﬁwgpg portion 32. Detaching neans are not shown. Simlarly, the
additional | ead processing basic unit 310 conprises: a punch and die A2 for
resin cutting which is of the sanme type as that for the | ead processing
basic unit 31; a punch - 25 ~y, PEC 2002 and die for the dam bar cutter
32, an@abﬂn%ebdaad(#Midnwhahebbeadcmﬂtandczepbratedmﬁnﬂmtbaéineahe
above described structure, at |least the | ead processing basic unit 31, the
addi t i zedlddatlepdodensienh sbpashe ahove3de stax ibedaduistclantieatie qurintiuog
removi ng portion 32 need to be detachably connected by suitable sinple

det achistepehsstranlepevsed ¢acla peceivinh@mttiameaisedrafepoed dio 3B the
| ead processing basic_units 31, 310 and the renoving portion 32, is forned
as a neRfelvingtnadudestiorctaard \REIARRE atflbrpnnegsgfetedohBall ekedd
obt ai ned. The steps_and functions in the above described basic structure of
the pr e 4t 8t 484w | | now be described with reference

In operation the resin sealed lead frame A is sequentially fed
or stepped by the transporting mechanism to a prescribed position
between the upper and lower molds in each of the modules 101 to
15 104 from the feeding portion 100 for sequentially performing the
cutting steps by the punches 110, 113; 115, 117 and the dies 112,
114, 116, 118. As described above, the separated product is
transported toward the receiving portion 105 by the transporting

mechanism.

20 It is noted that as the pitches P for the feeding portion 100,
for the modules 101 to 104 and for the receiving portion 105
which are integrally connected in series are all equal to one
another, a process similar to that described above can be
performed for a resin sealed lead frame having such an equal

.25 pitch P.
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to Figs. 7A and 7B. The basic structure is constructed,simlarly tg hEgg ?f
the conventional | ead processing apparatus, so that the resin seal B W
frame may be sequentially fed by one pitch along the feeding path and

pr essedwménm'n(f}soffOIth@UbtleEQ pbi £brmed lspacles hydwhes didkito N4 is not
specifically, as shown in Fig. 7B(a), the resin sealed lead frane 33 is fed
to a | eadis@eessi Agp&eeitguBht the Zrdne oo pihtechs ctiiel ebyeaatilost Hooduct
portion 33a is advanced by a feeding mechanismfor a resin cutting step Al
at the gaddersihyl kRhea puadb antl dhe t hatiper beniedt hbeadsifirane i ngnst ep
Al. Then, as shown in Fig. 7B(b), the resin sealed lead frane 33 is further
st eppeddeyepitding t6h ehepathiean Qdardtdroperbodatigna d@amthe@6liked’ DEDEC
200Z bar cutting step Bl by a respective punch and die. At the tinme when
the firsgbdude i aeldeed s sobj elté edutmetdesaeyi nstapt i ngyst bg Aremeved.t he
dam bar cutting step Bl, the follow ng second pitch portion 33b is

subj ect ednveraediyyi | &f eeyi rdlittionglstppordsasng séep s FrgguiBeEs),. As
shown in Fig. 7B(c), the resin sealed lead frame 33, after the resin

cut ti ngmetiei eAlrahdtetie wanther additinnal estRP aneYcempl ede@d i §of ukkfer
stepped by one pitch for performng a |ead cutting step Cl1 for cutting a
tip conapperdysorti on of the outer ", lead 132 by a punch and die for the
| ead cutting C1. At the tinme when the first portion 33a is subjected to the
resin cutting step Al, the dambar cutting step Bl and the | ead cutting

step ClNo&?e a second embodiment of the present invention will be

described with reference to Figs. 3 and 4.

In the above described first embodiment, one product on the resin
sealed lead frame A is sequentially processed by each of the
modules 101 to 104. 1In the second embodiment, a plurality of
products on the resin sealed lead frame are simultaneously
15 processed by each of the modules. For example, in Fig. 3, the
resin sealed lead frame A carries four products. Fig. 3 also
shows an exemplary structure of a cavity cutter module 201 for

simultaneously cutting cavities for four products.

More specifically, the structure of the cavity cutter module 201
20 is substantially the same as that of the cavity cutter module 101
according to the first embodiment, except that the cavity cutter
punch 210 and the die 212 are provided for cutting the flow
cavities of four products. In the present embodiment, an upper
mold base 206, a punch holder 207, a punch blade 208, a stripper

25 blade 209 and a punch guide 211 are also provided.
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foll ow ng second portion 33b is subjected to a resin cutting steg Al ?nd to
a dam bar cutting step Bl while the following third 15 portioh3@ L
subjected to a resin cutting step Al. Then, as shown in Fig. 7H(d), the

i led I gad f 33, aft | etign of_t i tipg.sten. AL
he darhbar olkis ng Chay BEERETt A e @00y iy SEBRICE ] s uptRorter

db . pitch h it i df h Js [ 2.
o AL (HERCT i e el R B (BT AR S ey o ne (BT

cutting st Al, the d bar cutting step Bl and |l ead cutting step Cl as
descri éﬁ%ﬂﬂﬁhQﬂem?aﬂh8ﬁrng third portion 33c is subjected to the resin
cutting step AL and to the dam bar cutting step Bl while the foll ow ng
fourth portion 33d is 2s subjected to the resin cutting step Al. - 27 .

> ol S0, LUE BULELO;00c3chacal! 2900008 Uhd o sosh

pr oduct e successi vel'y per cuttin

separ atAﬁgarP@ééi 9@2%0\&%82 hsuéégyemeaag | badh r &54 ntﬁsagq%clheaﬂ Fpamed the

renovi ng portrion tween the le S processing basic unit 31 and the

r emovi ﬁ%&m&w%&%ﬁé todicatesh by feglotigghd inadd figeqlhl ] n thishéease,

only t cradl e 133 which has been subjected to the above described steps

needs tedshd dyedimEltt BBbwnt B8 pigducBsangee,t Be finr ghepeadedbB3ghshown
in Fig. ,., 7B ( d ) after conpletion of product cutting and separating

step D¥ ivayr bemdddimedr€aldhoval | gRedrigs. t rangpar t 2d tithé henoxlest egpre Now,
the steps and functions for the structure to which another |ead processing
porti onietadigp hef wid | eansuxst antitablly tdmnseneedisorhadi sfohhectedd as
processing portion is added will be described with reference to Figs. 8A
and 8Bnecddsawxy nesedhdwat theFdgepst ,angiof theti enprdcedeingnbippetatus
provided with processing means related to desired steps, 1is

obtained.

As in the above described first embodiment, the second embodiment
shown in Figs. 3 and 4 also includes a feeding portion 200 for
15 the resin sealed lead frames A, the cavity cutter module 201, the
resin cutter module 202, the dam bar cutter module 203, the pinch
lead cutter module 204 and the receiving portion 205 for each

product.

In operation of the second embodiment, the resin sealed lead
20 frames A are transported from the feeding portion 101 to the
cavity cutter module 201 by a suitable transporting mechanism,

for simultaneously cutting flow cavities for four products.

As in the cavity cutting step, the resin sealed lead frames A are

sequentially transported to a prescribed position between the
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structure are different conpared to those steps of the above descniggg
basic structure in that the | ead processing basic unit 31 and t hed B Jm“g
portion 32 are detachably connected and zo anot her | ead processi ng added
uni t 310,15 prowided wit o aqfunctd on, Wi ehel Sobli®esanss aso thf @nrderdead
processiHgﬁggsgﬁhuggyggiaoiﬂ% a d%ﬁﬂhnit 3%0 ?s dgtac ably positf%ned

bet ween the ' ' it i j 2,
oo oro sU°GHEALPLASSA A ERE Utk RiroptniTesseneil pogerdipngne

o d 2002-LeBRlivR | 620 PhEce gbg”itth% CBinbE ssleched ank eapboyagode

required. hé I'ead proceéssi ng apparatus having two | ead processing units

31 and 3 L |- ed, the resin sealed lead frane s 33 is
thd P;&;ﬁ 1921% & ¢ed P c@{%’és LY

sequenti al y two pit to doubl e the production volume. Wen such
a structure is enployed, as conpared with the case where two | ead
processi ng apparatuses of the sane kind having full functions are provided,

an pverapk pedectibel LBoR@YI RERMA oTOLEESESp @k SRASLod CELE IedRdd oh DY tde
| ead processing apparatus are achieved. As shown in Fig. 8B(a), the resin

seal ed | padtireagpozdelds tid it Hestr dcd vivhd Wo ritiitosh 20 tHyorehe3 3t aaneb a33bi by

t he feedi ng mechani smof the feeding portion 30 of the | ead processing
basi ¢ unmecBinissm.The first pitch portion 33a is subjected to a dam bar
cutting step Bl for cutting the dambar 131 and the second pitch portion
33b is subjected to a resin cutting step Al fox the dam bar 131 by a punch
and die for the resin cutting AL and a punch and die for the dambar
cutting Bt éf miesddedthatotbssinigdad dakeeBitheopnschhend itheridie 8Bl b),
first and second product portions 33a and 33b after the above descri bed
steps ar 8aflr eharogadepy2Photpi 2ehand the Pitsh Broduthe R¥PFBFt 432N khe
subjected tQ a resin _cutting step_A2 by a nch and die for the resin
cuﬂ%ing Eespras sl ethot ped gEﬁHepPoEEgsFﬂBgEagpceﬁﬁ#t PET rantPERPYE % d

duct Z ' ~' ~ DEC. 200 ti 33b i j ect th i
Clop O BB BhaEReBRRORra Por et SR TATT Al TRt a0 st R gt ¢
131 ot . . . .
cut i ng 20aRtBE 208 "Ee, 20 CebTbe i SR Y S AR B TR s,
is subj egtgfsp8raiheSiid Hilrtiidigl step Al and a | ead

In the above described embodiments, only the step of cutting and
15 separating each product from the resin sealed lead frame is
described as the step required for processing the leads.
However, a so-called forming step for bending and forming an
outer lead of each product in a prescribed shape may be included

as a step required for processing each lead.

20 Thus, as in the case of each of the modules 101 to 104 and 201
to 204, the processing means related to the step required for
lead forming is provided as a separate module and which is
detachably connected to the pinch lead cutter module 104, 204 or

the like. The separate module performs the final step. The

- 22 =



cutting step CL. Further, the followng third product portion 33c jﬁ}ﬁ 0
subjected to dam bar cutting step Bl, and still follow ng fourth 5§rﬁ JN
13d is subjected to a resin cutting step AL. Then, as shown in Fig. SH(c),

(0l eGSR WA Shest R AR ATRTE TS,
t t tt

o RSB TR S b 2 A R,

S5 b SURCTASE 40D 130 DAl 4 LAALOLER B B BB N R Y

first portion.33a is. subjected.tq a ar _cuttj tep resi
cutting-<tBp RS d?ﬁfltrhes%agﬁgc&tetaidﬁgprﬁ%e% é‘ﬁ %v?ktyi‘:fl%gmt dg s@%%n%lsgr tl:%and 33b

. bl ected t . ¢ . .
adm bart GUTETRg Sfep X TnREVERFEN BT nit porEPlaCishITY SEfRaaRi s
dam b : . : . Ci

dam bare S LAPIFIEP aBLeANA R [£ELO GULLING k8D Mo WML 8 SAMCD R Or
The stlgdvgﬁ%gggngg bbikhneartion 33e is z5 subjected to a dambar cutting

step HL and a Sixth portion 33f is subjected to a resin cutting step Al. -
30
A third embodiment of the present invention will now be described

in detail with reference to Figs. 5A to 8B.

10 Referring to Fig. 5A and 6AR, a processing apparatus according to
the present embodiment includes as a basic structure thereof: a
feeding portion 30 for a resin sealed lead frame before lead
processing; one lead processing basic unit 31 connected to the
feeding portion 30 as a lead processing portion for the resin

15 sealed lead frame; and a removing portion 32 for removing the
resin sealed lead frame connected to the lead processing basic

unit 31 after completion of the lead processing.

It is noted that the feeding portion 30 in the above described
basic structure sequentially feeds resin sealed lead frame 33
20 along a feeding path by one pitch by a suitably provided feeding

mechanism, not shown.

The lead processing basic unit 31 is provided with a mold

including a required punch and a die for cutting spaced by a

i
to
L
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~ 0 DEC 2002 As shown in Fig. 8B(c), the first portion 33a, after the dam
bar cutting step Bl, the resin cutting step A2 and the | ead cuttinﬁ %EEQ 7
C2, and the second portion 33b, after the resin cutting step Al, t g | W
cutt! nggsteanct and dhe dambaiedtlil 00 o eBnBRendes BikUh! Bl Jerth bypé wo

pitches an nov rom-t removi ng portion 32. Therefore, at that
time, the:third.: i §§§9 i i t d t4 step Bl

t he res?%lgﬁFF?ﬁggékggnj éadﬁ%ﬁgg%gg%ggﬁtf?%gggtg%&%gfgﬁﬁih%ag in Fig.
8B(d). The fourth portion 33d is subjected to the resin cutting step Al,
the ~o lead cutting step C1 and the dam bar cutting step B2. The fifth
portions33e.is SiH] t r i t eprB¥; t regkn
cutti nghs?lt e%hiz.ygilg%t?ﬁt%grt%@%%s s?lﬁl%éeﬂg%e% tgrt ﬁéaregsi ﬁlgﬁ?ti ngést ep
Al and l bt e d e doddipvii siey POrEsen 339
IS subj ggt%gé%?gpﬁ%{ f&?n%{afgc% iﬂ;:;&:iét‘gor B1. \gge}ipght h por tqufn 33h is

subj ect edtt@rt B Y N AU iAdId e fln dt t15e N@iRtbdhalat WE W& £8Bihng
and-separating machi ne sections D1, D2 corresponding to two pitches of
transpogkatlie@n.l edice Ay Ove 4837 & $H@nh elVE Ng. POB § | ®13%:h ndeiieefotrhe

| ead Zo processing basic unit 310 and the renoving portion 32 as indicated
by a dostsdbhirneuttdr Bl 8for souttbiahgt hkecdemi bgrandlsepadata mmustclepandl,
D2 can be performed sequentially after the above descri bed steps have been
conpl et dde Enrt ki 3eadsentdsry Clhéorr adkeing3anhoshebhinperip sedyeidadoto

t he abovE descri bed 2s steps, needs to be renoved. - 31 ~ ~~ 0 E C 2002
The produncbytegedefdd skt32and second portions 13a and 13b shown in Fig. SB
(d) after the lead cutting and the separating steps D1, D2 may be
automatically aligned and transported to the next step. As described above,
in the structure in whjch the additional |ead processing basic upjt 310
pé?fornﬁﬁ&eFﬁén§bﬁé’é%liheeﬁeaﬂhﬁr5€é§§iﬁ&a§§9<§QEﬁiFr§%ei§ B8 fhe
basic sfructure of the aforementioned processi aratu he, adde nit
"1 ook b PR Rt 1HeStELE o oeLuerng Bacraalt: 88T B Wi il A
portion i or leas he Si it Lsgde h ected.
Therefo?éﬁnfﬁggpégdkgfbcggéF%g a%%gra?ﬁg ﬁgy éis??&ct%?gdqgﬁxﬁgggaoan one
| ead pregsa&a&ﬂaagla%tt;nbhdaﬁ_ﬁb@w ddb I mPBinY 18900t otk RIEEESbREc
basic units 31, 110 as shown in Fig. 5B. In additlon, at |east the |ead
processpagtbasiTheintés3h are laddidahafrdmadhpsocedsiagthasi¢ wrd B8afeor
renmovi ng portion 32 is detachably connected in a nodul e whereby the nunber
ofis t he tbagdepandestingtpoet eenshese slitttebiresia ehahgddlead frame shown

in Figs. 13A and 13B.

Further, resin sealed lead frame 33 which has been subjected to
the resin cutting, dam bar cutting and the lead cutting processes
at the lead processing basic unit 31 can be removed by one pitch

20 by a suitable removing mechanism, not shown.

It is noted that the product on the removed resin sealed lead
frame 33 is generally cut and separated by the next step and,
subsequently, a lead bending process for the outer lead 132 is

performed. As will later be described, the cutting and
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as'necessary. When the | ead processing apparatus provided with two '?€3mn
processing basic units 31 and 310 is used, the production vol une 780D
doubl ed. Moreover, in the enlarged structure the feeding portion 30 and the

it e o e BB o R PAEC et s S aed By BobE RS €
appar alysss. of Lie sane. K nd Naving full (hunelicans ace oo oulded el |

-32 I"n"“equi pment” Cost ‘and Spaceé r ead

processi,ng .a r.at can. V. I hj nt...i:nventi on
s nor TR SRR L PR LR R P Y e PG BT b
nndifitgﬁd %Egggngg-H8d§o¥%ﬁggu52departing fromthe scope of the

i nvention. For exanpfe, ead processing may be perforned for resin seal ed
| ead frames having different pitches as shown in Fig. 9A, because of the

shape, wdth Wor the |like of the above nentioned | ead processing portion.
In thi e hoye e, - Ofd:0Vh RgoRslt UL TBY! 0 i@ PidicdiesepRablag the
above géscrllgﬁ %ga rBlrocessing. M%re specifigaﬁligha nguiredegpace S

(correspand Rhd Otﬁa\ﬁ’sﬁbi"ébﬁ?)thém PESViHEdnkatwaespt hayt e kagd dieessi ng
basic units 31 and 310 as well as between the | ead processing basic unit
310 and the renoving portion 32. In the space S, a | ead processing step is
not performed. Thus, to perform processing by another |ead processing basic
unit 3Nowgf treff eprrdars on@ily 5bBe dresichqur dosesd i pre dEesd im auiviats i untilte MBI n
sealed lead frame may be fed by four pitches, see the first portion 33a
shown hasFibgen $(ded s B baaig hedt 8dr. f 8edhnynfitenmtthetaddi tirondie | ead
processing basic unit 310 to the renoving portion 32 or fromthe additional
| ead prEcEEssiawy bdbie respegiive X deeswinkgcaPpingtundsBiepar abi Ba9ordA ons

D1, D2, -33
10 will now be described.

The combined structure of the lead processing portion with the
lead processing basic unit 310 added includes: a feeding portion
30 for the resin sealed lead frame positioned upstream of the
lead processing which is the same as the above for the basic
15 structure; a lead processing basic unit 31 for the resin sealed
lead frame; and a removing portion 32 for the resin sealed lead
frame downstream of the unit 310. The additional lead processing
basic unit 310 functions in the same way as that of lead
processing basic unit 31. The unit 310 is detachably added
20 between the lead processing basic unit 31 and the removing

portion 32. Detaching means are not shown.

Similarly, the additional lead processing basic unit 310
comprises: a punch and die A2 for resin cutting which is of the

same type as that for the lead processing basic unit 31; a punch
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~ 0 OEC Z~0~ the resin sealed lead franme nay be simlarly advanced Qﬁ f our
pitches. Despite the above nentioned functional difference, thq@ﬂﬁﬁlghre
shown in Fig. 9Ais simlar to the structures of the first and s second

enbodi nents .i.n the feedi tep for, sequentially feeding the.resin ed
frame b‘?/n%wélﬁi tfé’ﬁeéﬁ‘q rf{%%h:b‘? a%luJb?%Eeggi ng” téppPBthgPFogrﬁen§°a{: i

prescribed . | ead processing for the portions spaced by two pitches, and in
the rembSRAgCEEEST Fiferefore, the structure shown in Fig. 9A, can provide

substantially the same ,., effect as that of the above descri bed
enbodi nents. In the enbodi nent shown in Fig. 9A the feeding step for

2?83252%%'9% % d%lr:%egﬁﬂemich% é%%‘J'rVEeS9%%%%£1{eea&t%¥4&ét§§§f’%tgadh?feap%éﬁﬁ%eﬁ?d |
t it { Vi ~ t o~k
ot ohest BRI R T TP he CEaPERY) oy e ERart EaPEL TETR e R IRE, ©
. cHF'S e ! ST
dckri oagehE BoTY, WX RNRS e d e Hp BRRRCk 2o AR, St ¥

struct Uﬁgaii” i gh ?jtggg&hla%q pé%?giéﬁ{gg B i@eﬁﬁ% 23%1@“3&%% axe

positioned along a I'ng path “the resfn rame, a space S

correspRogdhBg tBoRet €AY &£&h Riddidrs, Q%%@l%ﬁ%héek%amnéhﬁofﬁﬁénpﬁ@Peéﬁé ng

basic unit 311 and the renoving portion 32I. The renoving portion 321

i ncl udese A BRoVREK 17dt bEBE caldiespalat 300 shatiwasrddov g g&rtios432,
is formed as a module, so that a structure with detachably

connected modules is obtained.

The steps and functions in the above described basic structure
of the processing apparatus will now be described with reference

to Figs. 7A and 7B.

The basic structure is constructed, similarly to that of the
15 conventional lead processing apparatus, so that the resin sealed
lead frame may be sequentially fed by one pitch along the feeding
path and pressed by molds for cutting which are spaced by one
pitch. More specifically, as shown in Fig. 7B(a), the resin
sealed lead frame 33 is fed to a lead processing basic unit 31
20 by one pitch, whereby a first product portion 33a is advanced by
a feeding mechanism for a resin cutting step Al at the dam bar

131 by a punch and die that performs the resin cutting step Al.

Then, as shown in Fig. 7B(b), the resin sealed lead frame 33 is

further stepped by one pitch of portion 33a for performing a dam
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3°0 DEC IUU As shown in Figs. 10B(a) to (f), despite the functionag, m
difference in the feeding step for sequentially feeding the resin QaﬂE&dl

| ead frame by three pitches, the | ead processing step for performng a
prescri bed | ead processing for portions, spaced by t e pifchgs, tihe work
cutti ngpandosepanat $ vep sB EpPam W\%P‘?‘é%‘(/‘lgr%uré‘f%pa %ré]{rg(;ho\%{r:\g the resin

sealed |l ead frane, substantially the same functi a f
obt ai nechdry tsteeUdmsitalpoy tEe8dPAg %ﬁes‘faé%?ﬁtes(ga °eg°@1€e§§s?‘fﬁ‘aen§£t§§?‘r§ E’Fﬁ’?w ity

of pitches for performng a prescribed | ead prac i : p&@dh ons
spaced DY amé § g Oep gﬁrp?‘ﬁ’%%gg ?Tne%ﬁlw 0 %t ﬁéﬁé%&&&ﬁ@%@?ngﬁgm in

Figs . 9A and 10A, a nechanism for inspectj : Stal € pfig! 8dppmacessi ng
or the pokeican33di t&biSpBESHThNfed & lr%ie&go% ?%ﬁs&gpace% by gt | east two

pitches, while making use of the space S. ~s Although the present invention
has beeseddseni Eéﬂ-agB(Pl)l'ustrat ed in detail, it is to be understood that
the sanme is by way of illustration and exanple only and is not to be taken
by way of limtation, the spirit and scope of the present invention being

limted_ only by the ter of, t a e 8hiNBead Bfame 3B 0 @fKercthe
VWHAT | SAG_%\KWE%) 1% Fyd- rT7ﬁ(n‘:e)t’hg%‘ grggg?*oggggi ng ?aesi n sr?a?atl ed | ead frames by

performng.a first.d r..N rRCesgenyanerati onstioingaist epesBa s&Bé ed
| ead fr’éﬁgé,n s%‘?ﬁtjr?%#ﬂ% egon%;i I[séinng the follow ng steps: (a) preparing said

resin seal ed | fira WelhspEpdEat By (e opi seh o gier Suaheug | 2atiedd anes
(4) havFﬁﬁ‘pgeg’%ggi g ggr%;:espoﬁdi %g to & first pitch (P) defined as an

on- cent is bet weep Aeigiwgrd rd pprodners i0g) pontéandofetha QBRPEA
| ead frg%gl?%a?%(%g) assenbling a second nunmber n of processing tool

modul es 110013808y a- puhi6h @e¢hind fxai dhe Asedngnbeing 6L . prhEetREnpime
opérations, in sefies along a processi ng feed advance path, sp, that g #ot al
nunber Wreh RHeCESSEBIPbODLoNDRA ds cotries@fiSor Bhf EERAN CRbFLBEr P6PRI ng
sai d operations on said resin sealed | ead franes, and %c% seguen&&alkxe

f eedi nga93i @hecsiam beal edttind $repedl inch t8& deprobREESPEn 55Pd - rdsin

seal ed lead franes (4) along said_processing fe adv p Ik eR
havi.ng é@nmm@m@twr@ppéga@ﬁd?ﬁ 1% Sd‘i%%'%%“o‘?%“t éhggégi‘ ?’ngh?é‘s gqugl in
|l ength to said second nunber n tines sai BT s Rt ( 1 idWsen® thimd P,
and whe®di reRRji BOs8cGRT MFTheT 478 afé?gaétl g’%’f}g}e tccl(i)llet \?/oo- 36 § ehi

15 portion 33c is subjected to a resin cutting step Al.

Then, as shown in Fig. 7B(d), the resin sealed lead frame 33,
after completion of the resin cutting step Al, the dam bar
cutting step Bl and the lead cutting step Cl, is further stepped
by one pitch, so that it is removed from the removing portion 32.
20 At that time, the second pitch portion 33b is subjected to the
resin cutting step Al, the dam bar cutting step Bl and lead
cutting step Cl as described above. The following third portion
33c is subjected to the resin cutting step Al and to the dam bar

cutting step Bl while the following fourth portion 33d is

25 subjected to the resin cutting step Al.
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30 pEC 1W01 for simultaneously processing at |east two of said products on

said resin sealed lead franes. 2. The nethod of claim1l , wherein said step

of assenbling conprises. positioning in sequence al ong said feed a8 @DEE007

path two cavlty cutter nodul] es forning a two.resin cu rmdule

or i ng 5 par Mol dehibatPEuCUet HaTED Pf%mmtgl%gpatﬁpa t%r o

| ead cutter nodul es al so form, n% g % r}Psal d second nunb (1ual S
a5 PReFoubAg

two. 3, PHROWEE AN & EscRSELY %P PR & HET FEE&
step (30) for su plt%/Ll ng not yet processed |ead franes (o said ggoces

t ool rmcﬁﬂ“%ssBPP g Bgséﬁoétslé’(ﬁh i YPEeB PHS Qleé;%l £9 Hes hBt B6&
claim1l rther co erformng a rece ste 32
di schargi?ﬁfyptféf@éf?seﬁl g’ﬁﬁglf‘%l 13 tr}émsa ueh%"&? )fol??'lg 1gad
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to said tep for - 37 3D DEC 2002 separating products from
each ot k%%r?e%ﬁ@\g?%'lead frame body. The method of claim5, further
conprising the step

Further, the products, see the first portion 33a shown in Fig.
'~ 7B(d) after completion of product cutting and separating step D1

may be automatically aligned and transported to the next step.

Now, the steps and functions for the structure to which another
lead processing portion having a function substantially the same
as that of the lead processing portion is added will be described

15 with reference to Figs. 8A and 8B.

It is noted that the steps and functions of the combined
structure are different compared to those steps of the above
described basic structure in that the lead processing basic unit
31 and the removing portion 32 are detachably connected and
20 another lead processing added unit 310 is provided with a
function which is the same as that of the lead processing basic
unit 31. The added unit 310 is detachably positioned between the
lead processing basic unit 31 and the removing portion 32.

Therefore, a lead processing apparatus having only one or at
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Je(a 33b is subjected to a resin cutting step Al for the dam bar 131

by a punch and die for the resin cutting Al and a punch and die

for the dam bar cutting Bl of the lead processing basic unit 31.

20 As shown in Fig. 8B(b), first and second product portions 33a and
33b after the above described steps are further fed by two
pitches. The first product portion 13a is subjected to a resin
cutting step A2 by a punch and die for the resin cutting step A2

of another lead processing basic unit 310, and the second product
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At that time, the first portion 33a is subjected to a dam bar
cutting step Bl and a resin cutting step A2, and the second
5 portion 33b is subjected to a resin cutting step Al and a lead
cutting step Cl. Further, the following third product portion
33c is subjected to dam bar cutting step Bl, and still following

fourth portion 13d is subjected to a resin cutting step Al.

Then, as shown in Fig. 8B(c), the first and second product
10 portions 33a and 33b, following the above described steps, are
further stepped by two pitches. The first portion 13a is
subjected to a lead cuttings step C2 by a punch and die for the
lead cutting C2 in the lead processing basic unit 310, and the
second portion 38b is subjected to a dam bar cutting step B2 by
15 a punch and die for the dam bar cutting B2 of the lead processing

basic unit 310.

At that time, the first portion 33a is subjected to a dam bar
cutting step Bl, a resin cutting step A2 and the lead cutting
step C2, while the second portion 33b is subjected to a resin
20- cutting step Al, a lead cutting step Cl and a dam bar cutting
step B2. The following third portion 33c is subjected to a dam
bar cutting step Bl and a resin cutting step A2, while a fourth
portion 33d is subjected to a resin cutting step Al and to a lead
cutting step Cl. The still following fifth portion 33e is
25 subjected to a dam bar cutting step Bl and a sixth portion 33f

is subjected to a resin cutting step Al.
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step €2, and the second portion 33b, after the resin cutting step
Al, the lead cutting step Cl and the dam bar cutting step B2, are
5 further fed by two pitches and then removed from the removing
portion 32. Therefore, at that time, the third portion 33c is
subjected to the dam bar cutting step Bl, the resin cutting step
A2 and the lead cutting step C2 as shown in Fig. 8B(d). The
fourth portion 33d is subjected to the resin cutting step 21, the
10 lead cutting step Cl and the dam bar cutting step B2. The f£ifth
portion 33e is subjected to the dam bar cutting step Bl and to
the resin cutting step A2. A sixth portion 33f is subjected to
the resin cutting step Al and the lead cutting step Cl. Further,
the following seventh portion 33g is subjected to the dam bar

15 cutting step Bl. The eighth portion 33h is subjected to the

resin cutting step Al.

It is noted that two work cutting and separating machine sections
D1, D2 corresponding to two pitches of transportation, are
provided at the removing portion 32, or between the lead
20 processing basic unit 310 and the removing portion 32 as
indicated by a dotted line in Fig. 83, so that the cutting and
separating steps D1, D2 can be performed sequentially after the
above described steps have been completed. 1In this case, only
the cradle 133 which has been subjected to the above described

25 steps, needs to be removed.
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step.

As described above, 1in the structure in which the
additional lead processing basic unit 310 performing the same
as the lead processing basic unit 31 1is added to the basic
structure of the aforementioned processing apparatus, the added
unit is inserted between the lead processing basic unit 31 and
the removing portion 32. See units or at least the basic unit
is detachably connected. Therefore, the lead ©processing
apparatus may be structured to have only one lead processing
basic unit as shown in Fig. 5A, or two lead processing basic

units 31, 110 as shown in Fig. 5B.

In addition, at least the lead processing basic unit 31
and additional lead processing basic unit 310 or removing
portion 32 1is detachably connected in a module whereby the
number of the lead processing portions can suitably be changed

as necegsary.

When the lead processing apparatus provided with two lead
processing basic units 31 and 310 1is used, the production
volume 1s doubled. Moreover, in the enlarged structure the
feeding portion 30 and the removing portion 32 may be the same
as 1in the apparatus with only one basic unit. Therefore, as
compared with the case where two lead processing apparatuses of

the same kind having full functions are provided, overall
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In this case, however, the following adjustment of the

pitches enables the above described lead processing.

More specifically, a required space S (corresponding to
two pitches) is provided between the two lead processing basic
units 31 and 310 as well as between the lead processing basic

unit 310 and the removing portion 32.

In the space S, a lead processing step is not performed.
Thus, to perform processing by another lead processing basic
unit 310 after processing by the lead processing basic unit 31,
the resin sealed lead frame may be fed by four pitches, see the
first portion 33a shown in Figs. 9B(b) and (d). Further, for
feeding from the additional lead processing basic unit 310 to
the removing portion 32 or from the additional lead processing
basic unit 310 to the work cutting and separating portions D1,

D2,
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spaced by two pitches, and in the removing step. Therefore, the

structure shown in Fig. 9A, can provide substantially the same

o effect as that of the above described embodiments.

In the embodiment shown in Fig. 9A, the feeding step for
sequentially feeding the resin sealed lead frame by two pitches,
the lead processing step for performing a prescribed lead
processing for portions spaced by two pitches and the removing
15 step are performed. The number of pitches by which the resin

sealed lead frame is fed is at least two.

Now, referring to Figs. 10A and 10B, the resin sealed lead frame

will be described as being sequentially fed by three pitches.

Fig. 10A shows a structure in which three lead processing basic
20 units 31, 310 and 311 are positioned along a feeding path of the
resin sealed lead frame, a space S corresponding to a required
pitch is provided between the lead processing basic unit 311 and
the removing portion 321. The removing portion 321 includes

three work cutting and separating stations D1, D2, D3.
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pitches, while making use of the space S.

15 Although the present invention has been described and illustrated
in detail, it is to be understood that the same is by way of
illustration and example only and is not to be taken by way of
limitation, the spirit and scope of the present invention being

limited only by the terms of the appended claims.
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defined as an on—center distance between neighboring
products (2) on gaid resin sealed lead frames (4),

(b) assembling a second number n of processing tool
modules (100, 101,...) for each of said first number
N of processing operations, in series along a
processing feed advance path, so that a total number
M of processing tool modules corresponds to M = N : n
for performing said operations on said resin sealed
lead frames, and

(c) sequentially feeding said resin sealed lead frames
with said products on said resin sealed lead frames
(4) along said processing feed advance path in steps
having a step length corresponding to a second pitch
(P') that is equal in length to said second number n
times said first pitch (P), thus P' = n - P, and

wherein said second number n is at least equal to two
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1 10%& () - seduentially feeding steps.

4. The method of claim 1 , further comprising performing
a receiving step (32) for discharging processed lead frames

following said sequential feeding and processing steps.

5. The method of <c¢laim 1 , wherein said step of
assembling comprises assembling at .east two basic units
(31, 310) of said processing tool modules and arranging
said at least two basic units in series with each other
between a feed-in unit (30) for performing a feed-in step

and a receiving unit (32) for performing a removing step.

6. The method of claim 5, further comprising performing

a lead-cutting step prior to said removing step for
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units and a further space (S) between said receiving unit
(32) and said at least two basic units (31, 310), and
further selecting for said spaces (S) a length

corresponding to less than or equal to said second number

n times the length of said first pitch (P).

8. The method of claim 5, wherein said operations
comprise performing at least a resin cutting step, a dam
bar cutting step and a lead cutting step in each of said at

least two basic units,
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