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I NVENTI ON Met hod and Apparatus for Processing Leadfranme *coooo2* BACKGROUND
OF - THE | NVENTI ON Fiel d of the Invention The present invention relgt§ il a
-met hod and an apparatus for processing a | eadframe on which el ectronic
parts such as ICs are nounted and then nolded in resin to seal them The
invention further relates to inprovenents in a nethod of procﬂﬂmwﬂmmﬂmmmww
| eadf rane and an apparatus to which this nmethod is applied, t
referring to cutting of a predeterm ned portion of the |eadfranme, &digd NQ
of the ﬂeadfrane to separate works (electronic parts each conposing a
product) on the | eadfranme, bending of a predeterm ned portion of
| eadf ranme, DITLHOF TKEE INF«SEN:YIIQO:I\DH of tlhe g?ckgrolundd_Art A ltea;l’lmmmﬂlmmWW"’
processi ng appar su i ncl udes a | eadf r.a | oadi ng uni or , .
suppl yi ng, aIongﬁgkﬁgiﬁpad$¥bqﬁéﬂ?ﬂﬂ§?V§ﬁ§ﬂBSJ*%§§§Hﬁ%, a | eadframe WAl th
has not undBAGHEROIINIPOICEHE RYVENTHAN processing unit, and a | eadframe
unl oadi n j b f [ gl ng a | eadf rame whi ch has undergone | ead

g, Field of g iraaL P

processi ng. cessing here refers to processes of cutting a
| eadf rme, bendi ‘e aresrdfinueniion yekateytq pumethiodgpndhan eppprains fos separate
wor ks, and §figebdihge ﬂel.ia&a'nﬁf RFIRER SR AfortiBiptar® sidhead FASIET @R WRItEEESSi N9

appar at us conyenti on I ncl.udes ope press_for processing (processing
press). A pﬁuaétﬁ Fiﬁ§h‘?18r E#)@d@ygpﬁ@nffu' 'd8atag torol ds)

I

(2} ﬂ@oaléﬁgé’étrﬁs@ftorﬁ?
are Ii )ﬁEd ti@nﬁftﬁzeﬂfe@ﬁs,intahgpﬂm({iaf@_aftébshéiﬁ ian]@agflﬁmbnidmi %ﬂglﬁﬁmthﬁ)_ﬁ@t ed at
a pitch positiqn,correspagndi ng,. itch of works on a | eadfiane. e press
thus has a Wi thig f’b‘?@’gﬁ&éﬂ’gé‘eﬁoﬁbﬂ g{c}cﬁﬁflﬁgé.e?qlﬁ"}%@ q‘&glﬁlgpqgec?cessi ng, a

| eadf t@ne ibpn'ddeltarminetdqmﬂtipnsafpt_hleileaidﬁanm,byttmg of eilpe letadﬁrapﬂeltergi lgedd_
ositions , nd. dies, t and bendin
Br ocesses Osfe&}\ﬁgiﬂ? ?’llégﬁ gf"é“'@é&?@#’%@&g %@élﬂrg?xﬂgl){lﬁg%lno?ﬁ%? %%Qg%i es. A di eg
set i ncl udilegdframe,deaning vhahpedeterntined povtion iof the leadfvamei eigthr ke Ther

efore, if tﬁ@s&ﬁaﬂ&?%ﬂl‘i‘&B&Eﬁ%ﬁxﬂﬁPAf’t die set inclu ding a nold for
cutting, it constitutes a lead cutting apparatus., Ii he Fro essi ng press
udsgrnfargt

has -1 1 9 DECAJdeagiramg progessingepparaigisishally W rgme
const 15 ut esloadiegdnbefedisngpBafg Aalodkuslealiifartio loRlih af@isp R0 PhESHER, a
processi ng apparat us 1hai a st rtuct rein V\%h a | urgli %iy Qof $Seit s .of.
processi ng e WD bas mp exponeleadros ﬁ%g’s. 43¢ BrOSEPSIPE Wy st
t he pitch oénd adepdiaassitnbpacm g sindtfonchsdrad g a déadfraine which laxzording to
the pitch of , L ' urely
ttached t o Hefetheddad prEASHL AT T s} locl Ain EHOFERILRO R SR TS
profi ci encycutdingaleadfamii bendine- lnadfvane ccwsing@anshine)taleadsramppar at us
s a ahtrapfesdpurate RoPRESHMEheARREr at us 10 used for small-sized electronic
parts. Specific sy nce each processing ld is fixed to on rocessing
press, its pr oc?ﬂgg%@aé BFRaesaREGHt 4t fas lgadlFame BTPeRSSIIEBPP aRALUS
al i gnnent oéortves tiveladl ywnchu ddsener mess for proeessingi(processitiptprags)l n A
significant_di.. f feect s . [ de i . 15
SUMmRY. oF B AR BB s b fooBp eI RE S AR m BT W £R3: 17 e
a method of p¥assctusmoeldueadubiaviagea pynohiaoe a die locatad of a pitshasition presses
(pitchsof PEQSESSINTENFRS PechaT WwhiksWiss e ATPNRCaMThe§ALLS Th@dHas W R.Y be
adj ust ed vmtarl hd gh precision.according to the pitch of works on a | eadfrane
when the called progressive mold structure.
In the lead processing, a leadframe is intermittently supplied step by
step to predetermined positions between punches and dies of the molds
while cutting and bending processes or the like are performed by using the
30 punches and dies.
A die set including a mold is attached to the conventional processing
press. Therefore, if the processing press has a die set including a mold for

cutting, it constitutes a lead cutting apparatus. If the processing press has
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20 |l eadfranme is processed, and provide a processing apparatus to which this
nmethod is applied. A nethod of processing a | eadfranme according tqg DEC 1001
i nventi on which achi eves above object includes the steps of transporting a
Jleadframe to load it to a |lead processing unit having a plurality of sets
of processing presses, 25 adjusting pitch of the plurality of processing
presses according to pitch of works on the | eadfranme, and performng a
predeterm ned | ead processing on the |l eadfranme by the plurality of sets of
processi ng presses after the step of adjusting the press pitch. Al eadfrane
processi ng apparatus according to the invention to 30 inplenent the
| eadf rame processing nethod of the invention above includes a | eadfrane
| oadi ng unig dié'@Q@ﬂcmd@ﬂ%a&nblﬂiﬂnﬂ@ﬂ(ﬁﬁg‘SMQbils@ﬁﬁ;éﬁgeleQﬂ benldeagf rame for
| oadi ng a | eadfrane which has not undergone | ead processing, a |ead
processi ng A2 upl ed to the | eadfrane loading unit -2 1 9 D E C 2002
and having a pl (Fled ednyenttionel deadframequosessin pappaestusddeadineterain oadi ng
unit cou I | e whi ch

b tcﬂeéa furafiy oP59fs Qgeéé%é nhﬁgls %E'é g&ga% ofie ré%@ésfs?rgg

has under gonée processi ng freely
adj ustd ng wiresh o mrd@lﬁbmdausm}leant@lepﬁtlw pm&ee@ggumgléﬁ@r(eygeb and diee
direction 5fof 3ihet) Q&@idﬁ?ngoaﬂﬁ%@ﬁ%h BP%??? fa Rallf ?’ﬁé ﬁﬁ& tl'fﬁtcﬂ{éj' ng to

t he net hod and apparaéa r pro SS|]23%| frame o ﬁ

i nvention PAOFeRSING Malds gre sueelyattacd %ééleanév%ssnw@l?ﬁ&w plurality

of sets of Iﬁ@@@ﬁﬁﬁlaﬁ@mﬁ&a@w ﬁf(ﬁYdl@ﬂ@!Visoléqlﬂ@lédeﬁﬁldnﬂcﬁg§h@gdé@|t is
adj ust ed agﬁgrdl n on a.lea ne.. Accordingly, 10

o,the
ML o pr SECRRST SySH el ST TUE Fon g1 PR Eis U SCETHRE APOLElicn
easi Iy and mde(bysbmlhsl;zadtedaehtmmb prrgh precision according to the pitch of
works on a | eadfd S { I eadf ranme
can efficiently i I’%"g& éﬂcthf%m%%iﬁﬁglﬁlgﬁgb edl%%f@?({ag%% F
processi ng APt nsoC@ﬁsmEefuinnUQntfbba legdfygnre wmagpmmm@nffabgnaml@adf rane
processi ng grghd mﬁdpdvﬁﬁ%n?flgké‘?s ﬁf&%ﬁ?&ﬂe”%s‘iﬂﬁﬁg iRGiggificandi rectly attach

t he Ieadfrgﬂrga rocessin e fitting porfion. “By such a structure)
the | eadfr (g @H@ggeweﬁm@ spgh aspecnyrenge €60 the processing
pressisM th S‘UMM[AEEEFIOF O ERINVENTION € shape of the | eadf rane processing
apparatus can b dec to acco |ISh 20.spperi o rac ef fects such
as reduction of 16%9 g gﬁée P}‘?S@n BRSPS tl‘gp ?rl%g éﬁ)‘i(?'fbodi nment of
the | eadf r gmecessiegadeadivappabpwtsachithe noetchrafqnmessm@ptesms (mitsluoki ng

di scharge '~ tihe a

or ocessi ngqﬁ‘é??ﬁh%%‘ﬁ %?éé)ﬁ%ﬁ?. N AR B A Sl lly PiCadiBR6ed
aut onat i calWwithdyghmaerisip aererdm gitayihesp ldw 9ﬁw@nk§;opraalﬁ@§1§mgewémeﬁlmy t he
suckigng di iéﬁ&lﬁﬁléﬁ%ﬁ@@és‘%@ﬂ §Mdtﬂ}b$1c§té PebdesSingt difhAa8aE 60 Fhish €ldsng the

processi ng sucl ~i ng di scharge mechani sm can automatically be
control | ed IPBa’é’gﬁﬁsé%Hh@perl or practical effects that the processing wastes

in the lead pr oqeszsethgdwﬂlphocefsmreg uﬂy@dﬂaanMGﬁHm@ctocthaahaégﬁdn which

appropriate |
| eadf rane pgr%(lz%\ge% ngov p%&?%tlﬁg Y Elg st ﬁlg Sp? gggg%fl}%%lgstgqﬂadum t
i ncl udes a 1pItmnaalbad\plmeSBE@Iupndwsagr@J}mahtjooﬂs@s @mh%ﬁ@mmglwe&east

one mmcessagasﬁﬁg tchad’iﬂkhfegtﬂupéﬁfﬁbf151¥oc@£s1h§%"r’e£’§e%0a%%§fdlﬂ gTBipitdposk es are
det achabl y fl%h 0 each Is_structure thus

achi eves soﬁ@rksoqn %&adgaamef% per mmgr@dnrﬂ%@m@re ad DYPERSENE ng nai n
bodi es in tdietherddbranedbgithe plavali bﬁguﬁﬂdm@@ﬁﬁ@@ééﬁﬂéﬂﬂ@s@@ usted
depending o alfgcre&as or decr«% se of the nunber of processing steps. 5 The
means for &HjaMEFHRE ERE PEESSIFIE t he presses in the | eadframe processing
app ar atus of tjhéeaﬂﬁemermocmsmgiappaiattnismieem,dihgrto&hatiptzmtim$crew shaft

non rff at a i r fr, . i rapsportation,
a nutﬁrre nbgkr}'%\ﬁln%%l%céhwe%magl Vﬁ%&éfeﬁngf&ét 1%3 f%ﬁ? 1119%%{15&9 \%%o %

processi ng lpcbgbslésle@dﬁMInei loahidgaimut pianeldgplnng@rlowdlmtxmmppoﬁspassage
rotational drof E%dh%rﬁ@?ofl%d{ﬁ@%a&fh %iclfﬁé‘é‘ﬁgt ﬁﬁﬂ@ diﬁal’é%d Using the
press pitch adjusting neans havin e structure aboyv e pitch, of
processi ng mpég»%sé@g,c&leadaamcawmg uif gevrleddp thetd aadﬁhgmml@admg Heiber with
the rotational force applied by the driving notor to shift the nut nenber
in the direction of the screw shaft, and thus simultaneously shifting the
15 processing press coupled to the nut n2rber. The foregoi ng and ot her

obj ects, features, aspects and advantages of the present invention wll
becone nore apparent fromthe followi ng detail ed description of the present
i nventi on when taken in conjunction with the acconpanying draw ngs.




20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic side view
illustrating a basic structure of a | eadfrane processing apparatus
aceording to one enbodi nent of the invention;" Fig. 2A is a schepgyEg 2602ont
.view of the |eadframe processing 25 apparatus shown in Fig. 1 and Fig. 2B
is a schematic plan view thereof, illustrating two sets of processing
presses placed at a |l ead processing unit; Fig. 3 illustrates a press pitch
adjusting function of the |eadframe processing apparatus associated with
Figs. 2A and 2B; Fig. 4A is a schematic front view of a |eadfrane
processi ng apparatus 30 accorcling to another enbodi nent of the invention
and Fig. 4B is a schematic plan view thereof, illustrating four sets of

processi ng . I X . | NG ddRbd ; Ei i hsst rates
e i e R
processi ng & eileaERYeEHNE WL Topan I THE
PREFERRED EMB@QM&;&Mbm@tsﬁng{ ah dPreseHiRen alfikeitig MeaakdoRfiegiynaf t er
appar atus | PRTCTSE Bifof pf khe Sbling S8l T noBring Brearearn 4of ARreHafe

| oadi n§ uni of thé trading piynspert phesageaflaokedidfignie.ansport passage of a

| cadrrams proces etk TRe i Eaq ! AR I g oo Sfe M RARARE L °

| eadf i ane uhh@adesegltdnivenﬁondlmﬁreglthe)str@ammoaqodeﬁw&)@dregmym theppitel of

di schargin i : . [RTeTe N

or ocess?ngg@ﬁ%&ﬁ%&%@éﬁ%ﬁ%ﬁﬁcegﬁg s esgggj%&%ﬁnﬁg%% s
provi ded to? y e pitch 1 HPHKS 0B i : ] sting
nmechanigsm 5 whigle ®of@ficienck SnlopePsByh dgd Pitéh afp RFRbdifigldbssrcttahr &plly

32 I'n the rPcReR BF s TPRauth Heb PErRRoP RO HBEP AR Haiedge.
Processi ng pneskeslf¥dmandAd2 resaltpahé operatiated pidchssing c featlfiange pon t i ons G
f or med W|them%gnﬁke‘ﬁ{&éel?ﬁ%gpgt#?fogﬁ%ﬁ front and | ower front 20 thereof as

shown in Fig. pB ) a lower nold 72 of a | eadfrane
processi ng nol d Freferably, isdheilerdfsamedngressing Rppatataswf the aneention, a

ooy SPL pTehiIedn e Bldahanis phonhs AT 1RAT i IR Boklins
are each foPKe3 $4 aht¢ ﬂaﬁcﬁy@ér%qhotﬁ{eﬁgaﬁflﬁate PHCESTIRE %lqddtw@l%atﬁfal%w

mol d 72 canpdities! | Bybsichtd sghetlniep thdleh difidrié PPodeesingoms] dcah ehsily be
inserting a gé)n?/eatti ﬂal mol d. di e_set iﬁiﬁﬁ{ieget‘meen. Co(il qu%ngl ¥ thef whol e
shape of moPUAPELtAGIRGRPTeNE P LR THETHER o PR FiE 3ol hape's
decr eased atble deatirameghycedsingiapherathapandie geareassi wgagoegdsh 41 and 42
| s magy COUEG%Erio?Br& lfém(égsssﬂﬂlgaé’{]%{&uc%iohso{f 436t BRE tﬂ(e‘ﬁ'léf‘?'?d W th a
sucl ~i ng di scharge nechani sm or _sucki hg wastes generated in the |ead
pz~ocessing by pryseskinggormoprpiored eahashiaens of the deairamgerorssing the
outsi de or fagfﬁemstdﬁmegﬁe@e@m%ﬁﬁoﬁga\@%kﬁlgh&isahaﬂgeomrebh@ﬂi-snﬂbraut omatic
control -5 9DEC302 . . .
processing wastes 1s provided to the lead processing unit above and
additionally control means is provided for automatically controlling the
25 degree of sucking processing wastes by the sucking discharge mechanism.
By this structure, the degree of sucking the processing wastes by the
sucking discharge mechanism can automatically be controlled to achieve
superior practical effects that the processing wastes in the lead processing
unit can always be sucked and discharged appropriately.
30 According to another preferred embodiment of the leadframe
processing apparatus of the invention, the lead processing unit includes a
plurality of lead processing main bodies each having at least one processing

press, and the plurality of lead processing main bodies are detachably
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mechani sm 9 using control by a personal conputer, inverter control and the
Tike, for exanple, is further provided so as to adjust the degree of

sucki ng (suction force or dust collection force) ‘the processi ng WadteI00By
.sucki ng di scharge mechanism8. 5 In this way, an appropriate sucking
operation is perfornmed in the | ead processing and accordingly, this
structure enabl es prevention of curving deformation of a | eadfrane (L/F)
due to excessive sucking operation as well as suction of generated
processi ng wastes to efficiently and surely discharge themto the outside.
10 Referring to Fig. 3, press pitch adjusting nmechanism5 is constituted of
a driving notor 51, a spline shaft 52 supported along the | oading transport

oS! ARSI, VA b Shagrtee bbb alpketcly
y p I'ng
t ransport p%@ :ﬁl ah’ﬁj’cmﬁ’é]%é%f @ﬁ@%@&g@&g\mﬁw be%ﬁﬂgﬁhﬁte , 15 and
power transmdcbsﬂﬁgrmﬂasaﬁ%agny aﬁlﬂaélﬁﬁbbhlawlyrm aﬂjlﬁt)@d déﬁéﬁﬁn@foﬁm i ne
shaft 52 to. nhut ne &\ i@}%}.ﬁ@ﬁafs gh whi ch the power is
transm tt ed5YEHEREY ‘?Cf‘ﬁ"?‘%erf? Commeshs §SIE‘IgLﬁ RS5G for transmitting
the rofational f'Theeednssfoliathustinag thépitch oﬁuheqnetnys ih4herlebdfrakieng it
and a brake_ 5 Nt 4 are
pl aced. Pr escélsgr%Hé arpg)sgée@’l (lfzt%ﬁts)‘h%g%{]&\)(’?%%ﬁ ‘g(iensu?(;1 We;% engaged
with screw schamslﬁét vparctabaldyinigcerbirbthe d8e¢tior oflepdfigmelloadingnot ed t hat

an inducti Oﬂaﬁgf)é’ftaﬁbnsﬁ MR HehPer Cvﬂﬂcﬂ?s ¥R Qgé‘& v&qﬂi Yl'lé‘gcﬁ,w Q{ai%%ln‘aet%cr' bed
above. |If thg1 I.nduction, notor 1.s em dadgh‘usua a .or
i

detecting tW ich & PAACASSHIS Pr%ﬁﬁér%ﬁﬁ?up dp?‘B Vipg JYion K. 11 aHH jes

illusipate ﬁ»tahbnﬁl ﬂﬁ@e tdltl\ﬂ@hﬁb niobeetia Pdwer ﬁ%@x%ﬁhﬂﬁoﬁﬁﬂé&@s? Asipipd 42
are arrangeﬂ Im(lon the front side a}BEd y‘i}f @ge}? ﬁnd only
the other p besglelfﬁp(l P@g EARR NAKINE I SHGIHEG a9y e e Rite 30 In
order to espmctmlessahgqnessesaiamrmadnllydbe adljhlemxi byleotntasgthldnub e kel with

L R AR L PPN A A
rotation of thridiraetiorepf tae a@e(%%k&fitb@ui @mulganequsly@ Efth

Descript i onpio%egﬁwg%\é@glcdlnﬂeartbtmgtlm@nambel Fig. 3 regarding correctional
shifting of &,igoésets pr.ocessi ng%ts geses 41 and 42 h the structure
t

shown in Fig. 2 l@gp%tané&th%l eley atHEes ASBECtS; & Mekages At ¢ he
presseglapcﬂmpr@eht)nwﬂtacm twah bBﬂ;oxlﬂ@tm\@ﬁﬂl_ aﬂ)@ﬂﬁ@t(ﬂbzrﬂ tﬁglfsﬂdﬁrhﬁg‘re Dxzvi ng
not or is t, actuat.ed tQ.rotate spline shaft and _t hen

ot ot onal RGteiR, AREHBHER. dtuh Bt AveRfoR \Ehtn PakaNin FOR R, (g
means 55 t owiidyt theeacromprenyhng dydwings. nenber 54 is then shifted in the

di recypon 'BRTEWE‘S@I&‘P’HW@I*Q‘I‘?E DRAWfN’gﬁ (l eadfranme | oadi ng transport

di rectl on) since_screw shaft i'S. nonr ot at pl aced. At this tineg,
processing pressfi@ Lwae@qlbﬂm@tl@m ‘éawuéluﬁ@tatm&asmmgctsﬂpfov‘-@d

si mul t aneoukdayifidrh & pRédesSRIEDSHp Ahtudac@rdidiBty oné Bufod@heh® of Big ect press
pitch P of Ihetnhwo sets of processing presses 41 and 42 according to the

wor k pitch BV % eadfrane, 15 nut nember 54 may be rotated to
appropri ately shFig. 2Ais ansctllnandtméMnt@ﬂewfofsthedwadﬁahIe pdessgihgt hat press

DLt Shaf corkESRANGS shuhile KL ALA . A8l sensRahcaaN S RREEay, N9 P ess

42 is shift o and £ oSItion by
aut omati ¢ chhistvatingibwe wets ﬁmcamm&mewesmlede ehgdeadmyow@smge\@ntto

detect the positign 301uifratRs Ghilels pReRSRjhStiAR Ifhhedo R REtRE T Hi kY Stop
the press at this position.
processing apparatus associated with Figs. 2A and 2B;
Fig. 4A is a schematic front view of a leadframe processing apparatus
30 according to another embodiment of the invention and Fig. 4B is a
schematic plan view thereof, illustrating four sets of processing presses
placed at a lead processing unit; and

Fig. 5 illustrates a press pitch adjusting function of the leadframe
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Figs. 4A and 4B illustrate a structure in which two | ead processing nmain
"bodi es 21 and 22 each having two sets of processing presses are detachably
coupled to each other in |ead processing unit 2. ’'In other words, total four
.sets of processing presses 41) 42, 43 and 44 are pl aced at Iead1§qmc 0
processing mai n bodies 21 and 22. The basic structure of the |eadfr n@
processing apparatus illustrated in Figs. 4A and 4B is substantially
identical to that of the | eadfranme processing apparatus shown in Figs. 2A
and 2B except that the nunber of processing presses is different and two

| ead processing main bodies 21 and 30 22 are detachably coupl ed. Therefore,
substantially identical conponents have the sane reference character and

ggtsg(rzlhg}) : 3&31@&”@’%1? aﬁﬁamgsra%as‘é&ﬁéaw%eﬂi hgAshidigBur e 28\65”%05 0 ach
havi ng twolglggghg TE@%Q&S&@%&@S@@% Qﬁ%]%@\ég]u\gf n that the nunber of
| ead processi ng Byabodiposh 8sofithe 3ps&itrinabetiyn iare trasditvr discribad ¢d
depencling on. i reaset&gr dﬁ:rease of the nunber of processing steps. 5 On

in
t he ot her ﬁgm}l,nq% B At thee a8 nnecessary of the nunber of the |ead
proces$si ng mai n Aledidésade pencéssinapp acates shustiratiebineBigs. 8A arik2PBriscessi ng

fons. '’ ‘ _ . . : o
o obess ngConriEfte AW aTealli R Roctinp iR E Y0 Tp Gl AEHINRIRRE | °0 | g
screw shaf tr@&spoahpbesagesofculeadfzameniLii, #lepdfsameovinebchagpnoton i s next

iven in cory i ] L Sq N SO 1 § Rftpi N
gperati on gl?i dtégg&#e’(;ll}ra\qs%%bgg%ﬁng’r%(Il:e55|%hag)rlggéé%gﬂ%%m%?&@@%é? 4?1 s&wown in
Fig. 4B toleasHrawe lpading ppitch qﬂda%é‘%ﬁ‘ﬁ%ﬁ@et@lﬁﬁ@lr\ﬂomklt@ ¢aupled tolea

| eadfipane. r11)lfb@essﬁ1gsﬁﬁfacrmfdlcqﬁlsl:h{aﬁgaﬁ»gv% leaéfratfd whecH Rayiindergumecieadi ng press
41 15 on the front end is fixed and only the follow ng processing presses

42, 43 andPX9CSiMhe rear side can be shifted individually for correction
as the struct ur ©mwd laateptoeasdingmeainr oahshavig gappasets wf psoapssingpilesges 2A and
2B. Referri (1o [ TR [ TAAYY Lol .S fol rSt actuated to rotate
spline sha#?g%}gizlgrl\%Pf.ﬁ‘gdggttétlg%%g?&%g?@é ‘lhzlttZIr' ansmtted to nut menber 54
via 20 power tranadditipnga prasspBseh adiusiing meshanimwibses Fig.Ntis menber 54

engaged W HhoHARAIbALARIY ablcal %n%lcﬁ'@!!ysi]ﬂ{lgtiﬁ%dlﬁe@ﬁ PfcHi PBbYwed fhed in
the direction in ich screw shaft 53 i | ace

s pla . At . this . tine) . processing
press 42 i hWE-SEAF \fl’\@P’éQfGWQ& RIS 4 hand é2 mtﬂesdlae%tbqrapﬁﬁwggﬂf’%ﬁ%
si mul t aneo(B/B) lealling henspoittpa¥saget menmber 54. 25 The correctional
shifting operatign_of .nut nenber, 54 rocessin ress )] i.mlarly
effected for pr ﬁgg%sishrbg B?%‘?@?‘lﬁl%% aﬁﬁeafsihPﬁg‘gﬂdgarwgﬁdlébﬁlfi‘!’tﬂ?‘%cessi ng
presses 43pantdodd6dnrmed wishrhighdseeismorstn theupper Himmtranct lovrer frontt ch 5G
and/ o braéﬁgﬁ%f%‘s%‘l‘ﬂo%ﬁi& 9. en RB3R I AITI0NIN o3 y@@% PRl a | S

: ey

transmtte power transm ti.n _are/ pre Yy ctuated so as
to prevent %fﬁﬁa@@d}@ﬁ@swg@@é@yﬁ oy, pwidgor tvidm %i 'alegw Fgen

shifted f p&-e?%cm@w attached @b thold! fittind Piehist® PAG®EdAgly sthehi fted to a
predeterm rrll%parglltus has a one mold per one press structure.
Mold fitting portions 6 are each formed with high precision, so that

25 upper mold 71 and lower mold 72 can directly be attached to mold fitting
portions 6 without inserting a conventional mold die set therebetween.
Consequently, the whole shape of mold fitting portions 6 and their
peripheral space can be decreased and accordingly the whole shape of
processing presses 41 and 42 is made compact.

30 Lead processing unit 2 is further provided with a sucking discharge
mechanism 8 for sucking wastes generated in the lead processing by
processing mold 7 to automatically discharge them to the outside or to keep

them in a processing waste holding portion. An automatic control
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1 9 DE C 2002 position by, for exanple) the correctional shifting
"operation as described above and surely fixed at this position, then the
next processing press 43 is shifted to and fixed surely at a pre?%gﬁ{qb ed
-position, and then the remaining processing press 44 is simlarly it 408
to and fixed surely at a 5 predeterm ned position. Consequently, press
pitch P of four sets of processing presses 41, 42) 43 and 44 can be
corrected according to the work pitch of a | eadfrane. Although the present

i nvention has been described and illustrated in detail, it is clearly
understood that the sane is by way of illustr ation and 10 exanple only and
is not to be taken by way of limtation, the spirit and scope of the

present i nygdiha@fsAed ﬁgin% ¢t esl %/éei@bntaﬁ'@mhﬁh%r,@ﬁvéﬂt@r anpeprgald ¢hai ms.
2002 I 1.

_g_ 19 E (; f CLAI S: net hod pof progessi.ng a
[eadfr anme E@¢F§°1bwplﬁ, ryfu e"sPHﬁ’é‘?%f* 50 ﬁﬁaﬁéf}w%t% deerBeof SUching o | oad
it to a | egghqitaacfase 0fdust tollettionaeide) the phocaabingywabtesdiysswdkipgocessi ng

presses (4 2, 43 4). 5 adjusting pitch of said plurality of sets of
processi ngjafﬁc ggnﬁ%ci@%‘mrﬁgga'to pi tch of works on said | eadfrane; and
perfobni ng a pr éddhes wiayeedn|apaaopriatessikigg opesation Lepeifformed by thai d
plurality : WaleE wSal | lSting press
i ten, 2 Tt Rhfel s ARP AR ALS HES o o Bl 80 pResnite) O 0
further cospryvisigeformationpislealfiame (L/H) duerpegcessivg ugkingraperaiiogessi ng

a | eadf r angstpeld abishikctibd o @ehbffted Profisoii ghdsted t%féfﬂciléh@lgr%ﬂ Bdrdlyesses
(41, 42, 4 Sq@ggggore Etirform g said | ead processing. 3. The nethod of

pr ocessi ng %89 _ﬁ@té’ 1St §€%o claim 1, further conprising the step of
suckilpg and di sghdegiing t@FogeS Press paeh adjustis@ntbchaaibbogesaktigutedi t by a
sucki ng di sgha ge. mechanij ﬁn (8),.for tf??zpr oceaf%fg]&miileﬁ g Qvided to said
| ead proce$ iancig‘ Yfr’?igtm(’%l hSEHR SR S25uPhee PESEGF8 sucki ng the
processi ng twasdpest passagesofineldaddraone (/) essl placed lseckdthatd iacotatdilhy t o
claim1l, fuyr, rgd+Si . i AcBhbadld ty of
| ead pr ocesﬂé%ﬁggn@?@bdc}diaer% 1%\3%&@2 %Pgﬁtag%r}gml%{ﬁ%@&gjﬁee eg Pra Qcessi ng
unit (2) bleabasdapasredpassags, e@rﬂslpﬁr\enﬂzfrg’%ﬁ engasgas Wbtﬂﬂesoa'evw%@é PB. 5. A
| eadfizame  {hdowEPGRSSIIMIAR RIS BLsUSE fR A Stgin gdrdtatidhabforce ofdplige uni t
(1) pl aced\ﬁﬁl gng%g I ogdl "?}ﬂ transport passage of a |leadframe for |oading a
| eadframe WHAERTHIR DREMSIRBEY 8%ne | ead processing; 5 a | eadframe processing
unit (2) coupl edAlongshe paseagh thawaghorldichghelfbwer is transmitted by power
transmission means 55, a clutch 56 for transmitting the rotational force of
spline shaft 52 to nut member 54 or blocking it, and a brake 57 for foxcibly
20 stopping rotation of nut member 54 are placed.
Processing presses 41 and 42 are coupled to nut member 54 engaged
with screw shaft 53 via a bearing member 58 (see Fig. 1).
It is noted that an induction motor or servo motor can be used as
driving motor 51 described above. If the induction motor is employed,
25 usually a sensor for detecting the distance of movement is provided.
Figs. 2A, 2B and 3 illustrate a structure in which two sets of
processing presses 41 and 42 are arranged with one press 41 (on the front
side) fixedly placed and only the other press 42 (on the rear side) movably
placed for correction.
30 In order to establish a structure which allows one press 41 to move
for correction as required, press 41 may be provided with nut member 54,
power transmitting means 55, clutch 56 and brake 57 for forcibly stopping

rotation of nut member 54 as described above.

-6 -



19 DEC 200? unit and having a plurality of sets of processing presses (41,
42, 43, 44); a leadfrane unloading unit (3) coupled to said | ead ﬁﬂiﬁ@ﬁing
unit for unloading a | eadf rame whi ch has undergone | ead processihg;
.press pitch adjusting means (5) for freely adjusting press pitch (P) of 10
said plurality of sets of processing presses in direction of the |eadfrane
| oadi ng transport passage. G The | eadfrane processi ng apparatus accordi ng
to claimb5, wherein a fitting portion (G for a nold (7) for processing a

| eadframe is provided to said processing presses (41) 42, 43, 44) and said
nold for 5 processing a leadfrane is directly attached to said fitting
portion. 7. The | eadfranme processing apparatus accorcling to claimb5,
¥\herel n said Ieiﬁbs@ilcp@msllsnmwgwen(ﬁ))cdiﬁﬁnau?mlit}ng?lgl@pefcg@rxdﬁlgmchanl Slml (8)
or proceSS|n st ntrol .means 0 to cally 5
cont Fol | ngotaghaabhidfingiofghe Firo 3eE EER o<l Pacesy et R hE

di schar ge mﬂnhﬁn1sﬂhoﬁn1ﬂﬁﬁglEadThamBnmmnoaasMthaupQEQMMss@Mmhﬂﬂlng to

claim 5, eiL0, 38 drL6ad RLBSERELON ARl 2P 1 bABLUIES Pl (1Y of | ead

proceSS|ng mal n havi I"'east “one sai'd processing
pressd(41, lapdframe3 44), and said plurality of |lead processing main bodies

are detachably qauphAtofCSEIs ftdlelot fred ot PRLIAEIRIPSOSSINheApPar at us

according t alm erel n sal ess pitch usting neans (5) .1ncludes
a screw sh&ﬁ?1(’%}O%rfmfc@tlétth%‘llimm%é&fdn}lEntﬁm'é%‘t$‘1)N130P°‘V6’a9|%’g?m1 ting
transport aph@nP55 8o heRAE hatendmbbkf 54, )) a nut nmenber (54) which is engaged
with said screw,shaft (53) ndto kCch .a progcessing pres oupl ed,
and a cliiving rmotbme (éstl ’rsctlbenl ﬂ"tegi 13 t%ﬁéﬁ%g’émgﬁp\vﬁ@é g’tsi}%?rfg force
to sdidd nutb3zsqdabsat (léWamealoadw t1tampsrﬁ meammm idiéw)v shafR53Ay. AY;

'zb\ffsﬁ:sg é]%czl]‘ﬁé%‘é c’é agg caf‘ i]éﬁ?%lg] R ?C§8?¥l§]lﬁm 4 ib(,ga IX]CouPczg] cajcalc

a] ca] ca] cajte ajidanenmpenpdap chiftaaimanltaneously with nut mem

vI$' % %9081 I a] ca] ca] ca]
cal ca(i cal ca(i ca& % Cél]g%:}g lga der bo Pn%éﬁ %fi){ﬁéﬁ }@JQI &?}&g&&@dfc] calcalcalc
a] ca! 2234593808538 yasses 41 and 2 according to the wo p1tc of t ame,

f<<"36>) >y ?iu’t’i@%@@@%ﬂ@?@dmaﬁdzdo] é‘{ﬁil@ﬁlﬁ@él@‘/as]lﬁﬂ]lﬁ & clad Anjectibnalfcal cal ca
] ca] ca] ca] ca! ca%ga#c%{ ca!!c ca ca a%ﬁgq, ‘i’f @y]t?%] ca cal FFFI [1JTIXII
JKK' LL3MGN 6 0 a] cajcalcalc
a] ca] ca] ca] ca] ca“}s:dl}sc@sm]] aia]vmea])ctaiesa}mgajneag; éa]lsa hrfaid:ti] an ca] ca! UWWTWYW J
TIXIIIKK' LLy alfl? (r cb (%%e)fﬁ]? i’l’%ﬁﬁf}“qg Ga cﬁﬁ‘%ﬁ@ Gahodl cal ca] ca
]ca]ca]ca]cacacac]c aJca ?r calca]ca
#i K-, 10%mé&l¢yevgr, the above- mentmned sensor may be used to de ect the p051t10n to
20 which the press is shifted and accordingly stop the press at this position.
Figs. 4A and 4B illustrate a structure in which two lead processing

main bodies 21 and 22 each having two sets of processing presses are

detachably coupled to each other in lead processing unit 2. In other words,

total four sets of processing presses 41, 42, 43 and 44 are placed at lead

25 processing main bodies 21 and 22.

The basic structure of the leadframe processing apparatus illustrated
in Figs. 4A and 4B is substantially identical to that of the leadframe
processing apparatus shown in Figs. 2A and 2B except that the number of
processing presses is different and two lead processing main bodies 21 and

30 22 are detachably coupled. Therefore, substantially identical components
have the same reference character and description thereof is not repeated
here.

The structure having two detachably coupled lead processing main
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bodies each having two sets of processing presses is advantageous in that
the number of lead processing main bodies is appropriately increased or
decreased depending on increase or decrease of the number of processing
steps.

5 On the other hand, if adjustment is unnecessary of the number of the
lead processing main bodies depending on increase or decrease of the
processing steps, a required number of sets of presses may be provided in
one lead processing main body. An advantage in this case is that spline
shaft 52 and screw shaft 53 can be shared as shown in Fig. 5.

10 Description is next given in conjunction with Fig. 5 regarding a
correctional shifting operation of the four sets of processing presses 41, 42,
43 and 44 shown in Fig. 4B to correct press pitch P according to the work
pitch of a leadframe.

Fig. 5 schematically shows a structure in which processing press 41

15 on the front end is fixed and only the following processing presses 42, 43
and 44 on the rear side can be shifted individually for correction as the
structure of the leadframe processing apparatus shown in Figs 2A and 2B.

Referring to Fig. 5, dviving motor 51 is first actuated to rotate spline
shaft 52, and the rotational force is transmitted to nut member 54 via

20 power transmitting means 55 to rotate nut member 54.

Nut member 54 engaged with nonrotatably placed screw shaft 53 is
accordingly shifted in the direction in which screw shaft 53 is placed. At
this time, processing press 42 integrally coupled to nut member 54 is
accordingly shifted simultaneously with the shift of nut member 54.

25 The correctional shifting operation of nut member 54 (processing
press 42) is similarly effected for processing presses 43 and 44 on the rear
side.

If processing presses 43 and 44 on the rear side are shifted for
correction, clutch 56 and/or brake 57 provided along the passage through

30 which power is transmitted by power transmitting means 55 arefis
preferably actuated so as to prevent displacement of processing press 42
which has already been shifted for correction.

Accordingly, processing press 42 is shifted to a predetermined

. 8-
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positidn by, for example, the correctional shifting operation as described
above and surely fixed at this position, then the next processing press 43 is
shifted to and fixed surely at a predetermined position, and then the
remaining processing press 44 is similarly shifted to and fixed surely at a
5 predetermined position. Consequently, press pitch P of four sets of
processing presses 41, 42, 43 and 44 can be corrected according to the work
pitch of a leadframe.
Although the present invention has been described and illustrated in
detail, it is clearly understood that the same is by way of illustration and
10 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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1. A method of processing a leadframe (L/F) comprising the steps
of:

transporting a leadframe to load it to a lead processing unit (2)
having a plurality of sets of processing presses (41, 42, 43, 44);

adjusting pitch of said plurality of sets of processing presses
according to pitch of works on said leadframe; and

performing a predetermined lead processing on said leadframe by
said plurality of sets of processing presses after said step of adjusting press
pitch.

2. The method of processing a leadframe according to claim 1,
further comprising the step of directly attaching a mold (7) for processing a
leadframe to a fitting portion (6) provided to said processing presses (41, 42,
43, 44) before performing said lead processing.

3. The method of processing a leadframe according to claim 1,
further comprising the step of sucking and discharging processing wastes
in said lead processing unit by a sucking discharge mechanism (8) for the
processing wastes provided to said lead processing unit (2) with automatic
control of degree of sucking the processing wastes.

4, The method of processing a leadframe according to claim 1,
further comprising the step of detachably coupling a plurality of lead
processing main bodies (21, 22) which constitute said lead processing unit
(2) before said step of transporting said leadframe to load it.

5. A leadframe (I/F) processing apparatus compurising:

a leadframe loading unit (1) placed along a loading transpoxrt passage
of a leadframe for loading a leadframe which has not undergone lead
processing;

a leadframe processing unit (2) coupled to said leadframe loading

- 10 -
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a leadframe unloading unit (3) coupled to said lead processing unit

for unloading a leadframe which has undergone lead processing; and
press pitch adjusting means (5) for freely adjusting press pitch (P) of
10 said plurality of sets of processing presses in direction of the leadframe

loading transport passage.

6. The leadframe processing apparatus according to claim 5,
wherein

a fitting portion (6) for a mold (7) for processing a leadframe is
provided to said processing presses (41, 42, 43, 44) and said mold for

5 processing a leadframe is directly attached to said fitting portion.
7. The leadframe processing apparatus according to claim 5,
wherein

said lead processing unit (2) has a sucking discharge mechanism (8)
for processing wastes and further has control means (9) for automatically
5 controlling degree of sucking the processing wastes by said sucking
discharge mechanism.

8. The leadframe processing apparatus according to claim 5,
wherein
said lead processing unit (2) includes a plurality of lead processing
main bodies (21, 22) each having at least one said processing press (41, 42,
5 43, 44), and said plurality of lead processing main bodies are detachably
coupled to each other.

9. The leadframe processing apparatus according to claim 5,
wherein
said press pitch adjusting means (5) includes a screw shaft (53)
nonrotatably placed in direction of loading transportation of a leadframe
5 (L/F), a nut member (54) which is engaged with said screw shaft (53) and to
which a processing press (42) is coupled, and a driving motor (51) which
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