LEAD FRAME MANUFACTURI NG METHOD BACKGROUND OF THE
I NVENTION 1. Technical Field 5 The present invention
relates to a |l ead frame manufacturing nethod and, nore
particularly, to a |lead frane manufacturing nethod for
manufacturing | ead frames by etching a workpi ece forned
into an elongated nenber. 2. Related Art 10 Lead frane
manuf acturi ng nmethods are roughly classified into a
group of nethodsxyf rramelmAaturiogl rad Merames by
stanpi ng, and a group of nethods of manufacturing |ead
frames by etching. Wien | ead franes are manufactured by
stanpi ng, a workpiece constituted by an el ongated
menber is used. Then, lead franes are 15 manufact ured
by formng a si ngiPEKCERCEP PBaRE rHAENIHENt s, each of
whi ch includes one or nore lead franmes, in t he
el ongat edeabRrkgiledeieldn the other hand, when | ead
fra are. man factured b tchin here are the case

5 of H?%ng a 3%? ﬁfgfbt&ons¥ f edt%y a% A orfghFeffanutac 2uring

nd the ¢ r sheet. The cas

R g T S8 501 kBT BED cofsh APAP SFy Bf itigg methed
nenber L ncl udes éhe case of manufacturing |ead franes
EBy BPPEHET i 1ad °fla B G STEALRE of MGRIRGRCEnCPEReS into
one_or nore lead franes, in a single rowin the
2B| hgRERED TS Tece, and the case of manuf act uri ng
| ead frames by arranging |ead franme sheets, each of
whi chai.ngkustesd ane: or nore lead frames, 25 in nultiple
rows in the el ongated workpiece. In the case of using 1

10 3 shéerdafranme "@drkprEering agthedamss aredhbnFlacsdleédd into
by arrangi ng
a group of methods of manufacturing lead frames by stamping, and

a group of methods of manufacturing lead frames by etching.
When lead frames are manufactured by stamping, a workpiece
constituted by an elongated member is used. Then, lead frames are
15 manufactured by forming a single row of lead frame sheets, each of
which includes one or more lead frames, in the elongated workpiece.
On the other hand, when lead frames are manufactured by etching,
there are the case of using a workpiece constituted by an elongated
member, and the case of using a large sheet. The case of using the
20 workpiece constituted by an elongated member includes the case of
manufacturing lead frames by arranging lead frame sheets, each of
which includes one or more lead frames, inasinglerowinthe elongated
workpiece, and the case of manufacturing lead frames by arranging
lead frame sheets, each of which includes one or more lead frames,

25 in multiple rows in the elongated workpiece. 1In the case of using



| ead frame sheets, each of which includes one or nore
lead frames, in nmultiple rows in the sheet-1like
wor kpi ece. In the case of manufacturing |ead franes by
etching, the surface 5 of a workpiece is first coated
with a photosensitive resist. Subsequently, the
phot osensitive resist is exposed and devel oped
according to a lead pattern fornmed on the workpi ece
a sherebys toefwrrhpigkdegsi sid fathes W hhnwhd €lhupay bg drranging
be formed as | ead frane sheets, each of which includes
1eE feemBDsleed 8 d ebEAN®S whakl Coateths TheNor M rkh€ead frames,
wor kpi ece is etched by using the resist pattern as a

inaakt iPhesrowkead ém@%e&hq%ﬁ(e(%rkgﬁ@céf anes) are
manuf actured (See JP-A-53-106572, JP-A-2000-073186 and

02- %4%59@%@%@1‘ mﬁﬁ@ﬂé]:&:tl{)i nﬂ&%ﬂe%%téféﬁ# i grgfeessurface

| ead franes, the metho manuf act url T

Vi il zi appj h n vantage 15 af . .
5 o iig%&gggégggrg%egg#%% %ﬁ%ﬁeﬁtyﬁgﬁdaaﬁg%F ae 4 propr&ft
that the.nunper qf .products taken fraoma workpiece js
SRR Rt ants T SPFTiast H YN dBa rROFRE ad deYelopea
wor kpi ece by formng | ead frame sheets, each of which
24 HREUAGS Drfe L8P e F BakP TISHEE, 1o ¥aE KPR ® EPBREPIFE form
t he ot her hand, the method of manufacturing |ead franes
» =155 RRSTEFD) W DUERFREHAS HUPAN SHES Fhateaher HmBBFets.
of products taken from a workpiece is |arge because
cqRe Opr Wt ct SNEANIBE Qi PACB ADUIFEEdI T #1PF fwulaiept @2 s, Then,
whereas a hi gh-degree of surface-nounting precision
10 theproukpbaih &S prtediesi onysisg Abedes ifsdr patrdxTes moatk ngThus,
the |l ead frame sheets, each of which includes one or
lawst €ricmgd thamts(o¥f nlend thrphes25arowsanuizartafrere (Ska
the case of manufacturing |ead frames by 2 utilizing
JEStECHISNG CE6 7 E hed BHYy-SUHT-AGE Léfpant PPodict-S 614 4@ulti pl e
r ows,
Among the methods ¢f manufacturing lead frames, the method cf

manufacturing lead frames by utilizing stamping has an advantage

15 of high-speed processing ability and also has a problem in that the
number of products taken from a workpiece is ilimited because lead
frames are formed in the workpiece by forming lead frame sheets,
each of which includes one or more lead frames, in a single row.

On the other hand, the method of manufacturing lead frames by

20 utilizing etching has advantages that the number of products taken
froma workpiece is large because the products can be surface-mounted
inmultiple rows, whereasahigh-degree of surface-mountingprecision

(or exposure precision) is needed for surface-mounting the lead frame
sheets, each of which includes one or more ead frames, in multiple

25 rows. Therefore, in the case of manufacturing lead frames by
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generally, a nethod of using a sheet-Iike workpiece and
formng an etching pattern for each sheet of the
wor kpi ece to thereby nmanufacture lead frames is
enpl oyed. 5 However, in the case of form ng an etching
pattern for lead franme sheets, each of which includes
one or nore lead franes, in the sheet-Iike workpiece,
it is necessary to |leave frame-like periphera
utiarita 19¥3Se t10fh itrRec INPH K HRCEL f 1l CABURY RE ah Pes WRLKRILE G e rows,
This causes the problemthat the material of the
g dDIIEG e i e MRS 88 O rREGAURE SUGH PEL 1 R A aBgrféfHE%g an
t hereof beconme scrap areas. This problemcan be
ﬁ%gggg§¥k j i [ N stituted
“an eIondg%?g§%gﬁ%§$ﬁg%§%%gf?Re§%€%956§3§%32m?§ granutacture
iy é%%stg g%éfgteéhat | ead frame sheets, each of
| ¢h i ncl GdeS Tonme or nore |ead frames, can be

arr g&d in nulg#gle rovs, i nstead 15 of .the sheet-I|ike
wor KpTece " and APY ariihg Tt AB*TEAY 1 &vE 4Rt for lead
multiple rows. FIG 4 illustrates a nethod of arranging
Lhae 1S8RGTS1 r AT HedPSCB, 1RGEHITT WRi ER TPES UtRRS ffg@mes, in
lead franmes, in nultiple rows in a workpiece 5 forned
thehtshest e ERguPREP Hisifbelt LA PRFISTIQUrS, legaet §ramarkike
exposure areas, each of which is exposed one tinme. 20
PHIGREFER] PAT Bl Tl @fwhes eortkglecehi 41y Goaveging | the ormidiece.
in the workpiece 5 as shown in FIG 4, it is necessary
Thiarapires d8pamgm ehgfosbe anadegasl ko fatbe dicgppdedecisosasted
to each other in such a way as to prevent occurrence
begfauser apchr pasiplsemaic ipoas ipossilimesoDibelcoaie sthep areas.
exposure areas A are exposed with a high degree of
posiThionimypbdsmpreciise mvdiriesiubly asimmnervastie@dee which is
conti nuously disposed and as to reduce the width W
cghauntuitadFb G ad dlenpered Wémddatfcrimgd, itheuch a way as to be

broad to the extent that lead frame sheets, each of which includes
one or mcre lead frames, can be arranged in multiple rows, instead
of the sheet-like workpiece, and arranging the lead frame sheets
inmultiple rows. FIG. 4 illustrates a method of arranging the lead
frame sheets 6, each of which includes feour lead frames, in multiple
rows inaworkpiece 5 formed into anelongatedmember. Inthis figure,
parts A are exposure areas, each of which is exposed one time.
However, in a case where the etching pattern is formed in the
workpiece 5 as shown in FIG. 4, it is necessary that the adjoining
exposure areas A are disposed close to each other in such a way as
to prevent occurrence of scrap areas as much as possible, or that
the exposure areas A are exposed with a high degree of positioning

precision in such a manner as to be centinucusly dispesed and as
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di spl acenent of an exposure position and the
inclination of the exposure area should be prevented
(inthe figure, a part Bis an exanple of an inclined
exposure area) . The nethod of disposing the 5 | ead
frame sheets, each of which includes one or nore | ead
frames, in nultiple rows in the workpiece 5
constituted by an elongated nmenber is effective in

e Pradicld oRcefif i@l eNGYowkoneVElG. Mh%05£@§00f ath€hat time, the
exposure area to be exposed oneti ne increases. Even

V!Eﬁééé%%d%XBQSgﬁeegﬁé &Qlkgﬁk'Xnanéﬁér§¥%lf%at§%geof the
degr a

error occurs of 10 technic accuracy S

e%%xree%reaorshg&% r%a%gr%v%ﬁ@”ﬁ% %%SE%S' ”g%? % s an

Xposur e ar eas e’ pr
that th 0Si recision e ex re tion

e bk S HAL TR e PPREFS ARe o f‘he PheH <G BRRRot Mt the

iece 5 itself varjies and, sur 15 SUWWARY.  OF THE
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~sol ve these problens. An object of the invention is to

1HPBYF el 4 AEE ROd ST Y IRIRHEACt UFPRTE 1 BdE F PAABS pypoated member
etching, which uses a workpiece constituted b

iz oifgatted eminber o danh AthisdH igé€5chiot Heareriegul égﬁysﬂﬁ of the
need a hi gh degree of precision of exposure of an

expochimpyrs tebaexposed onaichye irhecseasl f Edapyhandhiesrposure
enabl ed to reduce an anmobunt of scrap generated in a

anem lifsasl Ughny predessdar leggef $T0®REkyrs maduhaghudegree of
the lead franes. To achieve the foregoing object of the

t ¢ dvieintd 108 cracegridi neguidie d o f decirateltyi amnetchene angl exposing
provided a | ead frame manufacturing nmethod 4

tEOPIdosiung: a feds nguatrhet Cchhng patier hasntlee wakkpeaCEhat the
constituted by an

positional precision of the exposure position is degraded, because

the value of the width of the workpiece 5 itself varies and surges.

SUMMARY OF THE INVENTION

Accordingly, the invention is accomplished to solve these
problems. An object of the invention is to provide a method of
manufacturing lead frames by etching, which uses & workpiece
constituted by an elongated member, and which does not particularly
need a high degree of precision of exposure of an etching pattern
for forming the lead frames and is enabled to reduce an amount of
scrap generated in a manufacturing process and to efficiently
manufacture the lead frames.

To achieve the foregoing object of the invention, according

to the invention, there is provided a lead frame manufacturing methed
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el ongated nenber, the etching pattern including a
pattern for formng at |east one |ead frane sheet,
whi ch includes at |east one lead franme, 5 and a pattern
for formng at | east one connecting portion, which
connects edges of the lead frane sheets adjoining in a
| ongi tudinal direction of the workpiece; etching the
wor kpi ece by using the etching pattern as a mask, to
ctierebind:orm an el ongat ed | ead-franme body, which
includes the 10 lead franme sheets connected to each
other_through the connecting .portion and separati
ConndRETORY Bt £ SR E R TS Prbui dBd" BRtREar (fas L ruted by an
gonngch&ngmfortLon ang,the |l ead fra dsheet, fromthe ,
S ePORYR CUT Y Fad i T SHET DoAY ERET DYt B9 b AR SERENfe&df orming
frame sheet. 15 Further, the |ead frane nanufacturin
2HECRGG techiaf AHRTD SPR&T MW ERLTGH AR afte%ﬁ%ﬁfeof’ﬁ&teag frame,
pattern for disposing the |lead frane sheets in
apg| # iR Fondoonf e HEL MbrApileget i ePHrainged 1ag paetion, which
pattern for formng the |lead frane sheet; and the | ead
cepe@el s kdoes afetbbtigiadelirane ghrehe alioiganedin @atcfgidmslinal
body in which the |lead frame sheets 20 are di sposed in
dm ¢t pire afowbe Thukpi¢de | ead franmes can efficiently
be manufactured by disposing the |ead franme sheets in
mul t Epkeinowée wotkdfwerarbyessirhethead dhiagepattern as a mask,
manuf act uri ng nethod according to the invention may
t$ edietreyt faktmaapat I@rgatifear 1EaAT Ngnatbddgastvhanle includes the
supporting piece, which connects between edges of the
1t eadf fanenehe2bs Sh@eisstdds tpr evtdettras ttheopaht e ddinecting
form ng the connecting portion; 5 and the |lead frane
pShebdni srabt ai ned fromthe el ongated | ead-frane body
by separating the connection part between the
suppeepkig MG connection part, which is provided between the

connecting portion and the lead frame sheet, from the elongated
lead~frame body thereby to cobtain the lead frame sheet.

Further, the lead frame manufacturing method according to the
invention may feature that a pattern for disposing the lead frame
sheets in multiple rows on the werkpiece is previded 25 the pattern
for fcrming the lead frame sheet; and the lead frame sheet are cbhtained
from the elongated lead-frame body in which the lead frame sheets
are disposed inmultiple rows. Thus, the lead frames canefficiently
be manufactured by disposing the lead frame sheets inmultiple rows.

Furthermore, the lead frame manufacturing method according to
the invention may feature that a pattern for forming at least one
supporting piece, which connects between edges of the lead frame

sheets, isprovided as the pattern for forming the connectingportion;
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and the lead frane sheet. A single or plurality of the
supporting pieces nmaybe provided at the edges of the

| ead frames. The supporting 5 pieces can easily be
separated fromthe |lead franes by formng the
supporting pieces in such a way as to be narrow, and by
cutting the connection parts between the supporting
pieces and the | ead franes. Additionally, the | ead

dr fafE I@waﬂchgré}i‘&tg‘tﬂh&% G}L(“r’lce%r glrg'g the e n %treﬁ?ﬁ ggérame

rmyfeﬂuret t a fern T of formng a sup
nn S rail,portions of rkpiece and
béﬁy’ P%ingga gﬁbpg????F“ﬁgné%% 3ﬁ656%%E§?%P?ﬁﬁN%%ﬁPece
an g ting dgaaand an ed%e of the | ead frame
SnERE 115 BFSUPARESs the PRIRePR FHTEAdHM fi§ tHthaupporting
connecting portion; and the |lead frane sheet is
PiS6ESIM TS PBﬂYl‘i?ijea%FBnﬁﬁﬂea off &4 ¥FashEr Hesdy byhe supporting
Separating the connection part 15 between the
Pi&GFPOF IR ifg Spiteche aifPArRECHelPT hfeleThd rsuppory ifgrbag the
and the supporting pieces may be formed in such a way
SURROF§1BE METewWin St Aaax e boidi ngrpet abétmeemtitheg the
| ead frame sheets can be forned in such a manner as to
copaeniipowarConsegrat e stibpostippotiiengspiretébe Ioml frames.
easily be separated fromthe |ead frane sheets by
easiddgdicdbtrhyy 20thehd eednhisotd ornpdetsubbbyeent hokeaccording
supporting pieces and the lead frane sheets. In
toacioidanoeiwn tri yt frea teddt haaaepamrufracs vifiohg i ngtedpporting
according to the invention, the connecting portions
baat eripraovedede bed weeh dolte i onggastiod wbbeplead, Eham so forming
sheets, each of which one or nore |ead frames. 25 The
a kepdof t ane pdkeetl swad & feohredt & b Slera thayYs @S dr@ iPg bar and
consecutively 6 provided in the |ongitudinal direction
antepyeeof thears@qiientd yhedt)eis pOBNEELd BY tPRMHHt@RS nar Fdrming

such a manner as to degrade the precision
the connecting portion; and the lead frame sheet is obtained from
the elongated lead-frame body by separating the connection part
between the supporting piece and the lead frame. The supporting bar
and the supporting pieces may be formed in such a way as to be narrow,
so that the bonding part between the lead frame sheets can be formed
in such amanner as to be narrow. Consequently, the supporting pieces
can easlly be separated from the lead frame sheets by easily cutting

the connectionparts between the supporting pieces and the lead frame

sheets.

Inaccordancewiththe lead framemanufacturingmethodaccording
to the invention, the connecting portions are provided between the
edges of the lead frame sheets, each of which one or more lead frames.

The lead frame sheets are formed in such a way as to be consecutively
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with which the etching patterns are fornmed in the

wor kpi ece. Especially, an operation of formng in the

el ongat ed workpi ece the 5 etching pattern for disposing

the |l ead frane sheets, each of which includes one or

nore | ead frames, nultiple rows can be facilitated.

The | ead frame manufacturing nethod according to the

invention can suitably be utilized for the nass
pprodticst iontlof lbeadt bdammsdi 10cBRIERELDESER PEbObe@redHE,, the

DRAWNGS FIG | is an explanatory viewillustrating a
céd@ec: firampor OB aet uri BgcrTelRokhACEoNd A8t id BRe precision

invention. FIG 2 is an enlarged explanatory view
witd Uslral iong acbaady fe ARy shaet aB8naq cannget WaGupiece .

portion. 15 FIGS. 3(a) to 3(c) are explanatory Vi ets

SSPy tiive id. 1 i - her. f .
Egconf iedglulryét [ )énoﬂoéfrl# E&F@%ﬂn Egéﬁﬂg ”ggrﬂtglp %)lﬁoﬁqgglt&%h%’f]?laence the

! [ iyl | rati r el.at ed t hod of .

R L Ll B LR P BT T e ey vt
.constituted 20 hy an_ el ongated er. DETAILED | _.
R T O BT e T NVERTFRON T o1 T £ brepBrisd 11 tated.
Tﬁﬂ?pdi nts of the invention are described in detail.

W O APef B Eh B RO T Her ik BRPAAY i 475 “dFARP rigs thesi gt jon can

shows a state_wherein an elongated | ead-frane body is
ST By Xtrdaacfriore thentirast BEPRGC eI Gd dsedr arames-

to the invention, which uses an el ongated workpi ece

10. Here, the elongated | ead-franme body neans a group

of |lead frame sheets 12 which are connected to each

other in a | osghkbdbredr diTIRft benTRE HiErBIc@ngat ed

mnrkpiece _

IG. 1 is an explanatory view illustrating a lead frame

manufacturing metheod according to the inventien.

FIG. 2 is anenlarged explanatory view illustrating a lead frame
sheet and a connecting portion.

FIGS. 3(a) to 3{(c) are explanatory views respectively
illustrating other examples of the configuration of the connecting
portion.

FIG. 4 is an explanatory view illustrating a related method
of forming & pattern of lead frames by using a workpiece constituted

by an elongated member.

DETAILED DESCRIPTION OF THE INVENTICN

Hereinafter, preferred embodiments of the invention are
described in detail with reference to the accempanying drawings.

FIG. 1 shows a state wherein an elongated lead-frame body is
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5 10. The lead frane sheet 12 includes one |ead frane
or lead franes forned |like a sheet. The |ead frane
manuf act uri ng nmet hod according to the invention
features that the lead frane sheets 12 are
surface-nmounted in nmultiple rows on the workpiece 10
formed into an el ongated nenber, and that 10 after the
el ongated | ead-frane body, in which a predetern ned

fdﬁ%@@byﬁﬁééﬂf&éﬁéﬁ&%dﬁ%%tdf%n&gk%%gdgﬁcgtebhggo%hg1nventlon,
wor kpiece 10, the lead frame sheets 12 are

wh'1%gn|\}@eg}%EYO§ c?\%&dk%le‘%!@ fd']e g%?gg%fxg%&opgggedl méai ~frame

body t ereb tain roduct ane’s eet

bod wh he |l ead fra
bégﬁ mSLQQIE arrgﬁagdilﬁy%ra%ﬁgﬁgg'E%h%aWE - e%ﬁ?(ﬁ$n8FCtEd to

t rkpiece sho S obtalned

36l Pgﬁn Jﬁglfbﬁo%%%lt% %EH?FPS?“ Ofpﬁafog%?&q%ye\f’eworkplece
resist filns are | am nated on the surface of the
10wor Kbt 86891072 £EFRALI X eNFLIVERR Ner 183 [GFEher lead frames
wor kpi ece 10 is coated with a photosensitive resi st

fopgedr take Thtlect-he surface of 20 the workpiece 10 is
covered with the photosensitive resist. Thereafter,
t he oot o3t ASRIE WanPEsspr iRy @%pbg«é@c&ndd@leq@lootpe&jihmention
a predeterm ned pattern. Consequently, a resist

fepaurer rhatitdm Wcchrare pagdt b2 bee sembued-thyuretechimgui siple
exposed, is fornmed. Then, the workpiece 10 is etched

ropy esitie whekpesistlOpabtesd iascaameslong2fe@heetisad and that
frame manufacturing nethod according to this enbodi nent

af8efredteircdsnybhatd dre=et-chiang tpatt,ein wisi drobnett @it i@ ned lead
surface of the workpiece 10 in such a way as to

paitnekudes Edread, pad tterrebiaby fe@lcRti Ag tH&ok-@pdEEaN®, the lead
sheets 12 and a pattern for formng a connecting

frpoket ERBetd 432 WiCh neennecs 81§ he-edges ok rbhetheash SR g

sheets 12 adj oi ni ng
lead-frame kody to thereby cbtain a product of a lead frame sheet.
The eleongated lead-frame bedy in which the lead frame sheets
arranged in the longitudinal direction of the workpiece 10 shown
in FIG. 1 is obtained by the following process. That is, first,
photosensitive resist films are laminated on the surface of the
workpiece 10. Alternatively, the surface of the workpiece 10 is
ceated with a photosensitive resist material. Thus, the surface of
the workpiece 10 is covered with the photosensitive resist.
Thereafter, the photosensitive resist is exposed and developed in
apredetermined pattern. Consequently, aresist pattern, fromwhich
a part to be removed by etching is exposed, is formed. Then, the

workpilece 10 is etched by using the resist pattern as a mask.

The lead framemanufacturingmethedaccording to thisembodiment
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5in a longitudinal direction of the workpiece 10 to
each other. That is, as shown in FIG 1, a part Ais
an area to be exposed by perform ng an exposure
operation one tine. This exposure area A includes the
| ead pattern for formng the |ead frame sheets 12 and
the pattern for form ng the connecting portion 14,

whi ch connects 10 the edges of the lead frame sheets

félagcdﬁqe@ﬁgtoglheétchﬁméspakggrﬁtfg‘“f}g:nﬁét 'bﬁr{] V‘é‘_llrcé% Ila%f the

both the | ead pattern formng t ead

1 d e 0 ng th nnec

pos f%r? %%a% Sgpgrér)r%%& égttﬁeggéﬁdagcg s ‘i?ﬁ’a%v\owp{oercgomlng
T I ece IS e u5|n

oD Py PR HEE 48 B ST S et 7 insA ting portion

elogg ed Iead frame body in which the lead frange
1%%6&%&5%@?&9%5 °fHd'e dREF tURFar 8P Feckd §AJoining

of the workpiece 10 shown in FIG | can be obtained.

lfFlaGlOQQéﬁPQE@%Bl 19954y &feshe e ParifaGur &t Fencafh exlter -
of the |ead frame sheets 12 and the connecting portion
14. TiHE dsnmecinRgn DO FE6rt1 ok RArEdNPFi SeSrga to be exposed
supporting bar 14a, which connects rail portions 16, 16

byt ot ALBLRY \BIf erredure drerdtdngi ouelitiale .di Tlets icomoabongarea
side edge portions of the elongated | ead-frane body,

A dandlabdse tleprdstpatsesuphor tiomgnipigetioe 1%n < deeet sRgets 12
t he supporting bar 14a to the edge of each of the |ead

arfd enepsheets £32.fobhe nglthegaired dtead -daramenbiogywi2fcH Sonnects
formed in this enbodi nent so that the two supporting

thel ecegss24b, thd dlrat greornenteds t e tihe cadgecofieeach of
the |l ead frane sheets 12, and so that each of the |ead

franmnﬁheem@ethuSgﬁuﬁ@e&ﬂd1ﬁuﬂﬂpﬁ£§@otamjkhQeQQQ%th@rnfor
the longitudinal direction thereof by the supporting

fciaiinkdent Nt it i=he sHPPOS tiNG I QESSDQ-A'QEITI rfotrhlférmlnct the
enbodi nent, the

connecting portion 14, is formed on the surface of the workpiece

10. Then, the workpiece 10 is etched by using this etching pattern

as the mask. Consequently, an elongated lead-frame body in which

the lead frame sheets 12 are arranged in the longitudinal direction

of the workpiece 10 shown in FIG. 1 can be obtained.

FIG. 2 enlargedly illustrates the configuration of each of the
lead frame sheets 12 and the connecting portion 14. The connecting
portionl4 comprisesasupportingbar 14a, which connects rail portions
1€, 16 continuously formed in the longitudinal direction along side
edge portions of the elongated lead-frame body, and alsc comprises
a supporting piece 14b connecting the supporting bar 14a to the edge

of each of the lead frame sheets 12. The elongated lead-frame body

is formed in this embodiment so that the two supporting pieces 14b,
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5 two supporting pieces 14b are connected to the edge
of each of the |ead frame sheets 12; however, the
nunber of supporting pieces 14b for each of the | ead
frame sheets 12 are not limted to this. In order to
obtain the lead frame sheets fromthe el ongated

| ead-frame body shown in FIGS. | and 2, it is
sufficient to separate 10 the supporting pieces 14b,

1R £he %Bﬁn@@{’:‘@@c@&@h‘eoe&@ o%dggéh ocff ttl?]%zh(?%gt rgex%réesheets 12,

sheets 12, fromthe |l ead frane sheets
~oRIa 88 ko T gl R Oh PR el Bforeoc
o e B L AR 2 RBh e e h e Phoswrerr tine
03 308 RS nEPEr i Yeuad STrohie Cheets 1 bymbsigean. the
t%§?$unch,.and a met hod of punching out the connection

WPEAFRBE P YHE S dpBo? 19 F§ pEEERY tUBhanedgh et eadh of the
frane sheets 12 by slit-punching. 20 Methods of cutting
123 fEoHRetBTOT PAr t ROWrEiskeehihe HBTheppof tSurpopiiegesi ddds 14b
and the | ead frane sheets 12 by nmachi ne works, such as
feheeade off the Nespubedmamdberhe 8Ri erpumchingyitamdto this.
separating the supporting pieces 14b fromthe | ead
f r amen shetass te2obhaiactievesthérame cliteatte separaid &l @hated
t he supporting pieces 14b fromthe |l ead frane 25 sheets
lazdHfir afet eedy showheirconGectl amd posit iiensubetoen tdHeeparate
supporting 20 pieces 14b and the |lead frane sheets 12.
tiis sshpant ing fliGce?, 1ab/ efdc@ngte kol el8ebSt Prowi dged e the
each of the supporting bars 14a so that the connection
lgpatf frhet Wweertshe, Suppatd Dgapirece 4 aand1ihe t8adiongates

frame sheet 12 can accurately be
lead-frame body.

Methods of separating the connecting portion 14 can be
implemented by a method of cutting each of connection parts, which
are provided between the supporting pieces 14b and the lead frame
sheets 12, along the cuter position of an associated one of the lead
frame sheets 12 by using an NC punch, and a method of punching out
the connection parts between the supporting pieces 14b and the lead
frame sheets 12 by slit-punching.

Methods of cutting the connection parts between the supporting
pieces 14b and the lead frame sheets 172 by machine works, such as
the use of an NC punch and the slit punching, and separating the
supperting pieces 14b from the lead frame sheets 12 can achieve the

accurate separation of the supporting pieces 14b from the lead frame

sheetlebydetectingtheconnectionpositionsbetwaenthesupporting
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5 detected by using a sensor or the |ike. A so, a guide
hole 20 for conveying and positioning the el ongated
| ead-frame body may be provided in each of the rai
portions 16. The | ead franme manufacturing nethod
according to this enbodi nent also features that when
the etching pattern (that is, the resist 10 pattern)
is formed in the workpiece 10 that is fornmed into an
pidangatied anenbee , 1¢he fotaatel Bepatt®tn is set in such a
way as to include the Ilead pattern for formng the
| eadnd rsaBirsheetsc 12 and richierpaté efdie @r 1Eop R MHRENEn each
connecting portion 14, which connects the |lead frame

of_sf&%%t §u%§oﬁ‘5jﬂlr9j BERG 14k thethondinudb R cdidrephi@bdfveen the
t he wor’kpi ece 15 10, that when the elongated | ead-frane

E:L geg%g?éj 1% Qh&f‘ér@ legg MJBBS&E llpcakhgcﬁg%%ly be

rame sheets 12 a jolning in

d? oencgcl tdﬁgl n 51n| regg{lgor% t gnfl tedA!LQo eaac uqﬁgetr]ole 20 for

roug DIANEE I ng por Fonm 14, and t hat

connectln ort n 14 IS arat t,he | d f
CYheet s |ﬁp85bg§?niﬂ%x: &Ss ?ongﬁereby q%éhéﬂig gay' Ay be

products of | ead_frame sheets. Because the |ead frane

P%ﬂﬁ%ﬂ%ﬁ i2 §SFB|ﬂFnﬁh?rFﬁﬁﬁEHQEHéPPﬁdfi direction are
supported by the supporting bar 1l4a through t he
suppbPt LAgC pr eEeFaRUh FHEH TG AT S ehRE tRdy 1gE Mg diment
be narrow, the |lead franme sheet 12 can easily be

abift Aiaredry sbphrdtaghenst 981 ey gFditerng (phateks 1 dhe resist
fromthe |lead frame sheets 12 at the boundary 11

Pl lohs Lo ee @ batohester v eaeill tdhadasel pHerelphe an elongated
bondi ng part between the etching patterns is slightly

mefitsgt acbd ebhenincheastehl g Satt & m31chr @ ¥ai medtonindaide the

wor kpi ece 10, the nethod of separating the supporting
lpakgedtidp for forming the lead frame sheets 12 and the pattern

for forming the connecting portion 14, which connects the lead frame
sheets 12 adjeining in the longitudinal direction of the workpiece
10, that when the elongated lead-frame body is formed by etching
the workpiece 10, the edges of the lead frame sheets 12 adjoining
in the longitudinal direction are connected to each other through
the connecting portion 14, and that the connecting portion 14 is
separated from the lead frame sheets 12 in a post-process to thereby
obtain products of lead frame sheets.

Because the lead frame sheets 12 adjoining in the longitudinal
direction are suppoerted by the supperting bar l4a through the
supporting pieces 14k each formed in such a way as to be narrow,
the lead frame sheet 12 can easily be cobtained by separating the

supporting pieces 14b from the lead frame sheets 12 at the boundary

11
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5 fromthe |lead frame sheets 12 at the connection

positions therebetween to thereby obtain the |ead

frame sheets can easily achieve the recognition of the

connection parts between the supporting pieces 14b and

the |l ead frane sheets 12 and the cutting of the

connection parts thereat by using an NC punch or the

like. That is, even when 10 the slight displacenent of
pothei @i<ching epattveens forned on the workpiece 10

occurs, the lead franme manufacturing nethod accordi ng

t 0 kbks i nenhod wieite Cababtiaigp4dtebd oad if rranet Shigatgatterns

Thus, even in a case where the slight displacenment of
istbﬁ@&ﬁy AgspPaté@NKenOERUT StaMieny bhetetehing Mattetnsn the

are Torned in the workpiece 15 10, the |ead frane

ty asC QPiaRgt Ao this seredimmpt ptares 14b

wogg§¥%€§5%¥a?%e?ﬁéhg€%ductggbf | ead frames by seEa?ating

each  of S ! ShaetSnhespest byl ¥idfouht Févetween
frgrgﬁgeajteeag ]{}:aer\'l raJrFé? ody. Thus, thi sbrret hod has an

RN i 2Rl LR SREUeaty o) ] e
cehap e b T TS shrE P LU PLE i nbliscces
L Bt S 2o Bl bR T ool HIEEAGI L A ggprecticn
coeah Bearamt ST e b B AT RS Sk wner

conventional apparatus. 25 Al though FIG | agomshaq K
theyedripsing GEPAPEERER L the eFeadnd Pahke T ShasEC o T forkpiece
four rows, the nunber of rows of the |lead frane sheets .
101 2ccorpot the rieaed fERBE SPaPUiRTE UrdhE PRHMS SEErS P9 £anths

easily be arranged in nultiEIe rows, the nunber of

emididéhiens eguabbttasrothrppeadt % shgE6- even in the
case of arranging the |l ead franme sheets .
Thus,eveninacasewheretheslightdisplacementoftheetchlng
patternsoccurswhentheetchingpatternsareformede1theworkpiece
10, the lead frame manufacturing method according to this embodiment
can easily obtain the products of lead frames by separating each
of the lead frame sheets respectively from the elongated lead frame
body. Thus, thismethodhas anadvantage that ahighdegreeof accuracy,
which would be needed by the related art, is not required when the
etching patterns are formed in multiple rows in the workpiece 10.
Conseguently, the degree of the precision, which is required when
the lead frame sheets are formed in multiple rows in the elongated
workpiece 10, is lowered. Thus, the lead frame sheets can be formed

in multiple rows by utilizing a conventional apparatus.

Although FIG. 1 shows an example of arranging the lead frame
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5 12 in a single row, the nmethod according to the
invention is effective. Further, FIG 1 also shows an
exanple of the lead frane sheet 12 having four |ead
frames; however, the nunber of the lead franes in the
| ead frame sheet 12 is not limted thereto. The | ead
frame sheet 12 may have | ead franes, the nunber of
which is one or equal to or 10 nore than 5. Further,
skyens i1 ancase wheese thHrenwobkpicdceodd distskigHd yrame sheets
undul ated in the direction of width thereof,
1predeicer ninete d ead retame Tieheets fAxneashbetshinicaededyily be
formng the etching pattern of the lead frame sheets
aigaﬁéghtﬂﬁemﬁQﬂﬂﬁigiﬂH@spofEé(Hmmbérmhf'ﬂﬂlc&h@svéqﬂél @b or more
t wor kpi ece 10. FIGS. 3 (a) to 3 (c) show exanpl es

tRinthe g0k gl Ilgntﬁé dehe oE0NNRGIJiRG POL iy tfame sheets
supporting the lead frane sheets 12, respectively.

15'19 §gﬁ%1§?8w5tﬂ@ ﬁge'a%co%m?%tth@elmrom@effecme

|rect onnect ed the side edge

h
FB%{IIOH%TQI t %égg gﬁﬁgch runaﬁ?fgt%4c an %Edgggke sheet 12

OWS™ ‘an exanpl

B ao PR L igie s Bl b RS RO Qo B <
I Wl th t. 14 f d i
+EBANE RS ERE BE TRPPULAE: %‘%&?gd Wt pRaggame theet

shown in FIGS. 3(a) and 3(b 25 Thus, .the supporti ng
18828 hfm £8R9 oS hge THENSEa8T XD 15 Shedtls ®g¥3l to or

may have gi ven shape. The position of the supporting
”BF@CEhiE55and t he nunber of the supporting pieces |4b

can appropriately be set according to the quality of

the AEEEPRAl EVRF 0T f@seovbrEe d“l@ﬁfé@éet:ﬁeil%ofs slightly

undulated in the direction of width thereof, predetermined lead frame
sheets 12 can be obtained by forming the etching pattern of the lead
frame sheets 12 and the connecting portion 14 within the width of
the workpiece 10.

FIGS. 2 (&) to 3(c) show examples of the configuraticon of the
connecting porticn 14 supporting the lead frame sheets 12,
respectively. FIG. 3(a) shows an example in which the supporting
piece 14b is directly cennected to the side edge portions of the
lead frame sheets 12. FIG. 2 (b) shows an example in which runouts
1l4c and 14d are provided on both sides of the connecting portion
and in the lead frame sheets 12. FIG. 3(c) shows an example in which
the supporting piece 1l4b is formed in such a way &s t¢ be narrow,
as compared with those shown in FIGS. 2{(a) and 3(b).

Thus, the supporting piece 14b for connecting the lead frame
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5 Al though this enbodinent is configured so that the
supporting pieces 14b are connected to the edges in

the longitudinal direction of the |lead frane sheets,

the connecting portion 14 may be provided between the

| ead frame sheets 12 adjoining in the direction of

width thereof so that the |lead frane sheets hang and
support each other. 10 That is, the lead frames 12
sBEé s Ni NgalyhBav@id gieehi ohads. naye bheos ddapt ed thebeupporting
supported by the rail portion 16 by disposing the
pSHPPALLIzRA HHeatRheRINEaNs ifies Htainky HieicleisOn tléamBgptdieriately
S|de edge of each of the |lead frane sheets 12. The

bk Ak fHRERasheels the cﬁmvltq;eef e MaddkeaPOsidi IS ahA to the
the direction”of wd may be adapted by 15 di sposing

pi ece between the side edges of the |ead
tbggﬁéggﬁgg%%%% so that the | ead frame sheets hang and

SupPPanty nEASD QL her%bou}m%%ghlé thgyngp I 4 IR9 PLEGS . dnﬁoorting

supporting? pleces | spose rection of

t hereaof can be separ ted b si ng. a ch
p%??‘?sﬁlfﬁcﬂ?@ongl Er??‘gr ont}f% ;é & glansghglfqo lgcr éjtlnal %/Jhrecuon

20 support | pi eces 14b connected to the edges o
of euhF RPattel SHELPRSaT g hE ST i SR BRI b kaermded

Thus, the |ead franme sheets can easily be obtalned Ln
behrece 456, 192 EF 8P FEE°RDI 'S %WWOJVP&&T I reeian gf vwidth
the rail portions 16 or each of the supporting pieces
thprephtss hbatdifeder8nt e SNpeESwen It AR SUPEGIHH RECh other.
pi eces 14b and 25 the |l ead frane sheets 12 can

Tastutat ethe Beadefoened By adseagingd sdifse@ il posfEiphel 6 may be
| i ke. Further, although this enbodinent is configured
aeepthatttmhd15u9p0¢hed3®pp%hqinﬂ}lbapsthe andeX e sposing the
supporting pieces 14b are provided as the connecting
spppbiroind pierhe lwomrect they porlt Pont A ey bad prioyisddd edge of
each of the lead frame sheets 12. The lead frame sheets 12 provided
2t middle positions in the direction of width may be adapted by
disposing the supporting piece between the side edges of the lead
frame sheets 12 so that the lead frame sheets hang and support each
cther through the supporting piece. The supporting pieces disposed
in the direction of width thereocf can be separated by using an NC
punch or by slit-punching, similarly to the case of separating the
supporting pieces 14b ceonnected to the edges of the lead frame sheets
12 by using an NC punch or the like. Thus, the lead frame sheets
caneasilybe obtained. Inthiscase, areferencehclemaybeprovided
in each of the rail portions 16 or each of the supporting pieces

so that the connection parts between the supperting pieces 14b and

the lead frame sheets 12 can accurately be detected by using & sensor

14
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5 wth only the supporting pieces 14b connecti ng edges
of the lead frane sheets 12 adjoining in the
| ongi tudinal direction of the workpiece. In this case,
in order to prevent the supporting pieces 14b from
bendi ng due to the weight of the |ead frame sheets 12,
preferably, the connecting portion 14 may have al so
supporting pieces 10 for connecting between the | ead
orf taweishkeets 12 or the lead frame sheet 12 and the
rail portion 16 which adjoin in the direction of wdth
t hermoftrsa,t Bathdbyh kaad éfsdminsheet s dohAlgurle b€athat both
frame sheet 12 and the rail portion 16 hang and
o SSHRPQLLpeaE N HREE 143 &mthélsru%%lremnﬁfp Wi 4hgE e ovided
15 As descri bed above, according to the |ead frane
- : ; , hodi _ .
afran%ggﬁgg?ggwaﬂg%ggg%ﬁﬁg%$g§n to ggéﬁ(ﬁ %ﬁﬁﬁﬁgggaﬁrOVIdmd
the p [ .14a sy rting. pieces
T B0 L MR 0 B 1 e e
| ead fra heets. are forped in the el ongated |, .
PERASTFNE bods - CAn Be Pedlet: S0 k6 Canpar 66t Erof the
the case of formng the |ead frane sheets 12 in _ _
YORiPEEFe rdWs" by ﬂ?giengl%‘ﬂrgFéet%ﬁéSY?“F *heaPpreS ttheieces
_\waste of the material can be reduced by decreasing the
145 GERTOPSRRE AL i Wi BT he® b oo diig SPERET Sheqes 12
is formed, as nuch as possible when the |ead frane .
PISHEEEE 1Y P "R dnerad B poghted Gimheaidrkpp S8EPEDtingpicces
is I/we claim 1. A lead franme manufacturing nethod
fegoRPPNSFRYY HedmseRgtian leischifngmpathess® I8 ar work gieedeframe
constituted by an el ongated nenber, the etching
shegttt éEnapdcinfdivagl appatitcer A 6f vhi¢loadieg natn| Hagtdirection of

width thereof so that the lead frame sheets 12 or the lead frame
sheet 12 and the rail porticn 16 hang and support each other in the
direction of width thereof.

As described above, according to the lead frame manufacturing
method of this embodiment, the lead frame sheets 12 are connected
to each other through the supporting bar 14a and the supporting pieces
14b. Thus, an amount of scrap, which is generated when the lead frame
sheets are formed in the elcngated lead-frame body, c¢an be reduced,
as compared with the case of forming the lead frame sheets 12 in
multiple rows by using a large sheet. Furthermore, the waste of the
material can be reduced by decreasing the width of the area, in which
the connecting portion 14 is formed, as much as possible when the

lead frame sheets 12 are surface-mounted cn the workpiece 10.

15
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5 one | ead frame sheet, which includes at |east one

|l ead frame, and a pattern for formng at |east one
connecting portion, which connects edges of the |ead
frame sheets adjoining in a longitudinal direction of
t he wor kpi ece; etching the workpi ece by using the
etching pattern as a mask, 10 to thereby form an

el ongated | ead-frane body, which includes the |ead
f)dgn%f%gﬁets connected to each other through the
connecting portion; and separating a connection part,
which, is provid bet ween the _cannectin ortion. and

the Tbad {3 it Shaare T8 on hearbngsreds TemPeani i ane

body thereby to obtain the |lead frane sheet. 2. The
O o S AR BB LHAThP Ret AP S Bor g Bt it efongates
wherein: a pattern for disposing the |ead frane sheets
ARt T EEFBIRT PROTHR RS 1RO RPiFeRE 1 pf o it@egiag at least
the pattern for formng the | ead frame sheet; and the

reend ePFafersh edechr eV iobinilfed UAFS Mt HE3EFoARat ERpd frame, and
| ead-frame body in which said |ead frame sheets are
absposen fPh fivgmi PPlRE Feskd. oS cgnngel neaer f¥aewhich connects
manuf act uri ng nethod according to claim16 | or 2,

svErsep fithe Josd Eramd shefbs mdigiating dasr longisupporl idigection
pi ece, which connects between edges of the |lead frane
sthegtes woirgppeowi ded as the pattern for formng the
connecting portion; and 5 the |ead frame sheet is

obt ai eteth ffrioorhé he rédedrgatied ukéad-fhearechbogypatyern as a mask,
separating the connection part between the supporting

{4 @t reby form an elongated lead-frame body, which includes the

lead frame sheets connected to each other through the connecting
perticn; and

separating & connection part, which is provided between the
connecting portion and the lead frame sheet, from the elecngated

ilead-frame body thereby to obtain the lead frame sheet.

zZ. The lead frame manufacturing method accerding to claim
1, wherein:

a pattern feor disposing the lead frame sheets in multiple rews
on the workpiece is provided as the pattern for forming the lead
frame sheet; and

the lead frame sheet are cbtained from the elongated iead-frame

bedy in which said lead frame sheets are disposed in multiple rows.

3. The lead frame manufacturing method according to claim

16
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and the lead frane sheet. 4. The | ead frane
manuf acturing nmet hod according to claim 10 1 or 2,
wherein: a pattern for form ng a supporting bar, which
connects rail portions of the workpiece, and al so
form ng a supporting piece, which connects between the
supporting bar and an edge of the lead frame sheet, is
provi ded as the pattern for form ng the connecting
1 R td ORerddnand the |l ead frame sheet is obtained from
the elongated | ead-frane body by separating the
conn ' art, b t Ssipportin ] : - :
Ieadgg%gﬁg#gég%g.%%ﬁggﬁ%a%€frane ﬁ%hu Eg%ﬁfﬁﬁﬁgg%?ﬁ%g which
o ar'1CnceocrtdsI Qgt%vta oen(.:le !gtrens o]T% gkezlea\l@%[;:ggng'sh%e&%t tﬂ; :}H:fo%rided as the
ormng at Teast-one first” supporting piece, ich
connec%s b?tmeen ques of the lead frange sq§ets
PG hitRG FRTTHE YOhd YA IdPPEEt 10 Bt t he
wor kpi ece, and also formng a pattern 25 for fornm.ng at
| east &8 Gt ?&%’b‘bﬁ?i‘?‘fg‘aﬁin@geﬁtr%fc]&ﬁ CORRECES Fpd-trame
bet ween edge of the lead frane sheet and a rail portion,
basty PHessisHigpiiee Ehe FENPT OV YeR2as Rteepat the fuppprting piece
form ng the connecting portion; and the |lead frane
anrthdéi® il§26btarmedsi¥dm t he el ongated | ead-frane body
by separating the connection parts between the one and
second 5 supporting pieces and the | ead frame sheet.
6. The | ead frame nmanufacturing nethod according to
clai fn 2, Thhereidn framparaerinctor ihorms Hpdrckeadingriee claim
first supporting piece, which
1l or 2, wherein:

a pattern for forming a supporting bar, which connects rail
porticns of the workpiece, and alsc forming a supporting piece, which
connects between the supporting bar and an edge of the lead frame
sheet, is provided as the pattern for fexming the connecting portion;
and

the lezd frame sheet is obtained from the elongated lead-frame
body by separating the connecticn part between the supperting pilece

and the lead frame.

5. The lead frame manufacturing method according to claim
1 or 2, wherein:

apattern for forming at least one first supporting piece, which
connects between edges of the lead frame sheets adjoining in the
longitudinal direction of the workpiece, and also forming a pattern

for forming at least one second supperting plece, which connects

17
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10 connects between edges of the | ead franme sheets
adjoining in the |longitudinal direction of

t hewor kpi ece, forming a pattern for f ormng at |east
one second supporting piece, which connects between
edge of the lead frame sheet and a rail portion of the
wor kpi ece, and also formng at |east one third
supporting piece, which connects 15 between edges of

bthe Ieag frgngﬁsheets adjoining in a direction _

FEY BERAFEE LA "Ed SR HEgTgTesdials 2 ¥ ¥ eee F orProf £ Eheworkpiece,
workpiece, is provided as the pattern for formng the
LEonFreEtdSTy 2ot eRttand fte foasmdng ridite coheetbing @ortion; and
obtained fromthe el ongated | ead-frame body, in which

t he tead-dahhteshedestarecitsposedron thel ¢lphesrasead-£frame
20 by separating the connection parts between the one,

bger drid sgpdrehing treuppone¢niprppeces tardveehet heathd ealEsecond

sheets. 18
supperting pieces and the lead frame sheet.

6. The lead frame manufacturing method according to claim
2, wherein:

a pattern for forming at least one first supporting piece, which
connects between edges of the lead frame sheets adjoining in the
longitudinaldirectionoftheworkpiece,formingapatternforforming
at least cne second supperting piece, which connects between edge
of the lead frame sheet and a rail portion of the workpiece, and
also forming at least one third supporting piece, which connects
between edges of the lead frame sheets adjoining in a direction
perpendicular to the longitudinal direction of the workpiece, is
provided =as the pattern for forming the connecting portion; and

the lead frame sheets are obtained fromthe elongated lead~frame
body, in which the lead frame sheets are dispesed in multiple rows,
by separating the connection parts between the one, second and third

supporting pieces and the lead frame sheets.
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