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2 frames 54 are inserted between the respective holding plates 52 under
pressure. Wiile Fig. 5illustrates only tw |lead frames 54, such |ead
franmes 54 are inserted between the respective pairs of holding plates 52
before the plate spring 53 is interposed between an endnost hol di ng pl ate
52a and the inner surface of the frame 50 in- a pressed and deforned state,
so teat the lead franmes 54 are hel d between the hol ding plates 52 under

pressure. Though Fig. 5 illustrateg only two |ead frames 54, such |ead
frames 54 are hel d-between the respective pairs of holding plates 52 in
practice. * In order to hold the | ead franmes 54 by the above hol der B

, it is-negpgped V54 QrieUlinskhee! Beewaahi tige SPespwetilte) olding guiadesshafts
51 so as to cancel the pressing force against the holding plates 52, and to
slide the §pléhider Prajsanre? aWwhddet Aéggui Sleibhadtmatsls drky aiwp kelkidng gaps
bet ween the respective pairs of holding plates 52. Then, each |ead frane 54
must be i nfesnes 547 sach japdbéresesn Shcahel inserisdithetvwsrordeby one from
above, and the plate spring 53 nmust be_turned back to-be brought into
pressure coespectine paiirs efdhedding BlateHI 3R Pefrreddie RIateame 50.

I n-order to take out. the | ead frapes 54 fromthe hol der B- on t he gther

- hand, theSEFE%%iﬁi;lﬁoﬂeéeégaﬁﬁgtbetween an en most-h%iéfgg plate 5za

and the inneér surface of the frame Se:in-awé%égseq_and ' i

deformed state, so that the lead frames 54 are=held between -
s the holding plates 52 under pressure. .-Though Fig. 5
illustrates only two lead frames 54, such leaq?fiames 54

are held between tﬁe respective pairs of holding platgs-SZ
in practice. -
| In order to hold the-iead fra;;s 54 by éﬂ;'aﬁbqé =
_holdér B, it is mecessary to turn the plate spring 53 -
T upwardly on the guide shafts 51 so as to cancel the pressing -
force dgainst the holding plateé—SZ,‘;pdlgo slide the
holding plates 52 ai;ng the guide shafts 51, thereby making
gaps between the respective pairs of holding plates 52.
Then, each lead frame 54 must be inserted in eachuéap
between the holding platés 52 one-by one ffbm;abevg, and the_
“Rlate springm53 must_ be turned baék ﬁo be brought. into
p}essure contact with*tﬁé endmost holding pi;te BZa and the
frame 50. In-Grder to take out €he-&éad frames 54 from the =
hclder'B » on the oth;;-hénd, the pressing force against

the holding plates 52 is canceled-in the same way as above,

so that the lead frames 54 are taken out from the gaps. All
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the holding plates 52 -is canceled-in the sane way as above, so that the ’
| ead frames 54 are taken out fromthe gaps. All 3 such operations nust
be carried -out by hand, leading to inferior workability and difficulty in
aut omati on. \Wen the Iead frames 54 are inserted between the hol ding. plates
52, lower edges of the strip portions thereof touch the guide shafts 51,.
to stop there. At this tine, the center.portions of the |ead frarres 54¢my
be downwar dl y sueit aperdteidmyatuecgbe oarikhedsbuitpP HOHAMS TEYg
reliably touch the guide- shafts 51. - Thus, electronic conponent eI emants
55, which aretepdmiedior workakskd ftermsd 9 ffryulny e fdtsdatidd, each -
ot her.” Consequent.| positions coated-with the protective resin are -
vari ed. Such a ﬁﬁ‘@@l dhe lead d@invanesmfe pae iinsderted ibetwdat itte t 0
el ectronic co nents with-short lead termnals. SUWARY OF.THE | NVENTI ON
In a first asgg> 1”[916’]1%@%(1 b@‘fmde@gam efd theagtrip|phrt ions hIO| di ng |
a pluralit o eI on el ead.franes, | cty =l ectronl c conponent - el enents !
c Y, e ok, ottt

are nount ed, tthi?%’(,lﬁi Sﬁ'd IQ}H?PCWEFQ RE a |

substrate " this time, t]:re center. portlons: of the lead frames 54

may be downwardly bent or the __Ia'ewer edges of the str:.p :

port:Lons may not rellably toucl'r the gulde— sh‘afts 51.
. Thus, electron:.c component e“lements 55, which are
mounted on the lead frames 54, may not ‘be flush with \J

~each other Consequently, posft:.ons coated w1th the.

protect:.ve resin are var:Led Such a problem is

significant particutarly in refation to electronic

components With short lead terminals_. -

SUMMARY OF THE INVENTION

In a fJ.rst aspect, the J.nvent:l.on prov1des a lead
frame-holder for holdlng a plurallty of elongate lead
frames, to which electron:l.c component elements are

mounted, in parallel with each other, ‘said holder \-J

compr1s1ng

" a substrate,
a plural:.ty of parallel . receivin§ grooves

prov:Lded on a surface of said substrate, eac__h groove

being open_at least at one end and.belng capab_le of'.
receiving'__slidably therein a strip portion of a said

lead frams; and



a plurality of parallel receiving grooves provided on a surface of
sai d substrate, each groove being open at |east at one end and being
capabl e of receiving slidably therein a strip portion of a said |ead frang;

and

a permanent magnet fixed to said substrate for attracting said | ead

frames to said receiving grooves by nmagnetj c force. Elongate |ead franes
itrich el ectroni ¢ conponent el enents are mounted can be sidewardly
inserted in the receavi ik GiaRms madevt dedxkd thesadbsiHidstratd) fgser to
prevent the |ead frames from di spl acement or decrease inclination of them
the depths of thetractingngajdodeasl Sranpeiter aklid redeiviky) Jyrdardy equal
to or slightly larger than the wdths of strip portions of the |ead franes.
Further, the w byhmaghetdicd fioae .vi ng grooves are preferably nmade slightly
| arger than thickness_of strip portions of said |ead frames in order to’
decrease inclinati onEdPNSRLE | ehgadr arfxangs | et | ofhighs| iedgsittanief said
| ead frames. The strip pdfrion of the lead franmes - are attracted and held

to

'by magnet.ic forG@mBPnﬁﬁéggﬁ

t he receiving

RERBAE naFRctTOVRFed R ke isidev@adiYy to
inserted in the receiving grooves provided in the

substrate® “In Srder to prevent the lead frames from

- displadement— or . decrease inclination ‘of the‘m, the

depths of:fhé-receiving grooves are preferably made
subétantially equal to ‘or slightly larger than-the
widths of Btrip portions—ﬁf the lead ffamesr Further, -
the widths of s;id.receiving grooves are preférably
~made slighti?w}a{ger than thickness of strip portions
of said lead frém;; in order to deq?ease inclination
of said lead frames whilé.allowing élidab}lity of said

lead frames. } -
The strip portion of the 1lead frames ~are
attracted and held by magnetic force of tﬁe permanent
magnet, which-is fixed in proximity to the receiving -
grooves. In a preferred embodiment, the attraction of
B thé perm;;égf-ﬁagnefiig-so set thatithe lead frames
will not drﬁp frxom the receiving groéves when the
; hoider is inverted for dip coating. - |
It.1is possible to take out the lead frames from
the holder by simply drawing ;hem out sidewardly from

the holder through sideward openings of the receiving
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grooves. In a preferred enbodinent, the attraction of the permanent nagnet
is so set that the lead franmes will not drop fromthe recei'ving grooves
when the holder is inverted for dip coating. It is possible to take out the
| ead frames fromthe holder by sinply drawing them out sidewardly fromthe
hol der through sideward openi ngs of the geceiving gr ooves. Since the . ... .
| ead frames can be sidewardly inserted in and taken out fronlthe,holder&;:"”'
aut ormat i on i $ gaabtesxl.: andBimrdk abhei tedd Feamelkaldan i BRI oé/f&g‘aér&pypar ed
with the conventional operations for manually inserting and taking out the
" lead franes. imseytsst i anddidken guitdefndme tlEnthdIduEs adisa®iéni nsert ed
in the receiving grooves of the holder, one side of the openings of the
recei vi ng gr odfesnakked prd cworkebibityd isn remdirkabiontimmrovesd dde
i nventive hol der does nqt require any means for setting a plate spring as
i s required i FOMRANRd yith £hg; cenvedtianalcoperatinns fex ananuaklyossi bl e

to enlarge the=s e for lding the lead fra , thereby increasing the
nunber of Ieadﬁ%ﬁ%ﬁﬁ&?ﬂMﬂdﬁigéi*i '9H§IBgﬁhaﬁagfﬁﬁﬁﬁeﬁold%ﬂ_OrQQQSFOdip
coat i ng ef i CLRIEK AT RE MRy HaadERahDS WALRR! WL YT ST 2

non- magnetic :
- -ﬁ%e—recéiving grooves of .the holder, one side of the

- “‘opéiiﬁgs__ofm—tpe reéeiviﬁg Qroovesj'are preferably
fgihed in a divergen; manner.
The inVentive_holder does not requiie any means o
. for setting-a pléte spring as is ;géuireq in the prior
T art disé;sééd.above, and therefore it is possible to
-— - gnl@rgg-ghe;spgge for holding the lead frames, thereby

increasing the number of lead frames which can be held

in a single holder. Thus, "dip coatipg efficiency can

be improved. :

When the- substrate is formed of- a non-magnetic -
material_and the permanent magnet is fixed on. its
lower-surface close to the bottoms of the receiving ;;
. grooves, the lower edges of the lead frames are
- -g;oﬁéhi intofdibse contact Qith only bottoms of the

_receiﬁing-grooves, so tha;-the.contact areas between "'1
- _ _ the lead.frames and the.substra;e aré reducéd, whereby
.the lead frames can be easily taken out from the

receiving grooves. Since the lower edges of the lead

frames are thus brought into close contact with the



material and the per manent magnet is fixed on its |ower--surface close to
the bottons of the receiving grooves, the lower edges of the |ead franes
are brought into close contact with only bottons of the receiving grooves,
so that the contact areas between the |lead frames and the substrate are
reduced, whereby the | ead franes can be eagily taken out fromthe receiving
groowes. Since the | ower edges of the lead franes are thus brought into

cl ose contact wildttdms of GHotiter@iwing grocees yvibdndingves, tihenliead of
the | ead frames can be prevented to reduce height variation of the

el ectroni ¢ conpdiranes|carertes prdvented tc réducedwsighe variatioe of
variation of positions to be coated with protective resin, whereby the
present inventi dthespléctronicycomponentt elemeatsoni Fshpditerts 348A short
lead termnals, dissimlarly to the prior art. \Wen a groove for fixing the
per manent magnetPeasikled® ineduce Vardatdan Af-Pepithens bt bParecatede

per manent nagnet can easily be fixed on the sub te in h a that it
does not cont act™h I"P’E"Iﬁ%e¥'_'ehﬁefrﬁ_ﬁé§‘,' \'ﬂh@l’@g‘}' t rarﬁfger?eqe |nnsqygub€%?v€¥?gda !
(against the |ead [rapes  210° 4okl SelSE6 26 bRRoRE P 'R SHEAL L Wik R N0 @

short lead termi_gals, dissimilarly to the prior art.
- - = —;Ihe.n a groove for fixing the permanent niagnet is
= formed in the lower surface of the substrate, the
permanent magnet can.easily be fixed on the substrate
in such _a way- that it does not contact with the lead
frames, whereby the magnet is protected against the
' lead frames.
- - While the substrate can be pi‘épared from a single
large-sized plate, it is preferably formed by a _
) | pluraiity of s.-t;tbstra.te members which are coupled J_.n—-
- parallel with each other, so that the receiving
grooves can be easily worked and warping of the
\u | substrate members due to working can be supp'ressed,
- and the holder can .be reduced in ._viei.ght.

In. a second aspect, the invention provides a .

method of forming dipped electronic " Ei__)mponents.-
- - comprising: : - o
sidewardly inserting a lead frame having

protruding lead terminals fixed to electronic

components, into one of a plurality of receiving



| arge-sized plate, it is preferably forned by a plurality of substrate
he .,

menbers which are coupled in- parallel with each other, so that t
recei ving grooves can be easily worked and warping of the substrate nenbers
due to- working can be suppressed, and the hol der can be reduced in weight.
In a second aspect, the invention_provﬂdes a method of formng dipped .z

fr aré

el ectronic

conponent s- conprising: sidewardly inserting a |ead

havi ng protr girogves cofl atmaghetis léadefirahe® heldeirsath €hEROVRAELS,
one of a plurality of receiving grooves of a magnetic |ead frame hol der
such that theléadd £ramere is s acoumatatlat y helld d ini nppedittibon by aa

magneti c force;

into

moving ‘the | ead frame hol der by one receiving groove such,

t hat anotrmN'm%ﬁ@###%n§°€%ﬂfnom1be inserted into an enpty receiving groove;
repeating the above stggs unti] lead franes are inserted-into_ al

recei vi ng grooves;™eyH"

conmponent s

okfengtead hEame; ekdfin: b¥aione | xecedring

to form a praqtective .layer ., o i d conponents; n
si dewar dl y driEEPRG" ot cﬂﬁ'@f sﬁn(?tlhgfd-flreé‘:ass’%ame can now Dbe

inserted into an empty receiving groove;

repeating~the above steps'untii-1ead frames are

-inserted-intq;all the receiving_grooveé;

dip coating and heat treatmént said electronic

t he

d

components - to. form a protectiVe? layer on said

-~ components; and:. -

sidewardly drawing . out each of said lead frames

~ from said lead frame holder, for further processing.

In- a -third aspect,"éhe invention provideé a

~“method of securely holding electronicucomponentsL

thewmet-hgd including inserting a plurality of
lead frames having protruding terminal leads fixed to

electronic components into receiving grooves of a

. magnetic -lead frame hoider such that the lead frames

are slidably retained ig thg-;eceiving grooves_by a

magnetic force. ) _ : S : _

" In a fourth aspect, the inventiorn provides a lead .

frame holder for holding a piurality of_lead_framés to
which electronic components are mouﬂted comprising
magnetic receiving grooves for slidably retaining the

lead frames therein a magnetic.fdrce-



fromsaid | ead frane holder, for further processing. In a third aspect,

the invention provides a nethod of securely holding electronic conponents,

the nethod including inserting a plurality of |ead franes havi ng protruding

term‘nal |eads fixed to el ectronic conmponents into receiving grooves of a

magnetic | ead frame hol der such that the I¥€ad franes are slidably retained

in th® receiving grooves by a magnetic force. In-a fourth aspect, the

invention provides a Withl ¥eferehotdeo the pdefieriesd pmbeditentdf tred

frames to which electronic conjr.)onents are nounted conprising magnetic

recei vi ng gr oovéfivention cemahlestai head Ehremeedwlideamds therprovidedgnetic

- force. Wth reference to the preferred enbodi ment, the invention enables
a lead franme holider wbdche beadi mef wEreh ¢a8ilyr Hesresaingd.| yand

retai ned, and discharged._  The_jnvention, ,al so_enables _a |ead frane holder to

be provided whi eent TRR niPNERELORe 24 80 £REPLER 3 Freammit

vari ation of el ectyronic,_conmponent el enments. . The above an urther features

of the present ?’r?\}é%'q oFCare s%’onJoc#?%EVd‘Fﬁhpa‘ﬁrf CBFEYFPg fhr? %1% s and

shoul d become Cll%aa{tfrfrfa[r&gg %'xdeed@éé Ci'ﬂafght variation of electronic

component elements.
The above and further features of the preéé_ri'c
invention are set forth with particularity in 't;he
_ claims and should become clearer from consideration of
- the following detailed description of an exemplary_
embodiment of the present ih.ventibn given " with
reference to the accompanying draw_ing_g.
- BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view sho;ving a holder

according to the present invention, in a state for

receiving a lead frame;



the follow ng detail ed description of an exenpl ary enbodi nent of the
present invention given with reference to the acconpanyi ng draw ngs. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view showing a hol der
according to the present invention, in a state for receiving a | ead frama.s

Fig. 2 is an enlarged sectional V|em1taken along the line Il - in Fig.
Fig. 3 i1s a sectional view taken algng the line Ill-11l show ng a stateiof
a dip coating step; Fig. 4 is-a.seéﬁlonal view taken along the line IV-1V

in Fig. 3; and Fig. 5 is a perspective view show ng a conventional hol der.
DESCRI PTI ON OF THE EMBODI MENT Fig. 1 shows a holder A according to an
enbodi nent of Fige pre&sesi ¢muu§§ednheduﬂaﬁall91§Qragﬂegyaiéng dhect angul ar
substrate nenbers 1 and a pair of guide plates 10-having inverse T-shaped
sections.linéadh-sillbsbrBig. nenber 1, which is nade of a-non-nagnetic netal
such as alum num is provided on |ts upper surface in a shorter edge
direction witBig.ndnbera oie%#%ﬂelvk%cé'-la#ﬁngagﬁwvﬁke Zlnxmr][ng]]pn bot h

si de portlons The deeth of _each, recei Vving groove 2 is
. showing a state of a dlp coatlng step;

Fig. 4 is a sectlonal view taken along the lJ.ne N v

in Fig. 3; and _ . :-1{ .

Fig. 5 is a perspective view showing a conveational
holderr _ o o - ' i;;
i DESCRIPTION OF THE EMBODIMENT | ' | |
Fig. 1 shows a holder A according to.an embodiment of-.
the_present in#ention,.which is formed by four.rectanéular
substrate members-lfand'a oair of.guide piates 10"heving - -
lnverse T-shaped sectlons Each substrate member 1, which
is made of a non-magnetlc metal such as aiuminum, is
provided on its upper strface in a shorter egge direction
with a number of parallel receiviog orooves 2.opening on
both side portions. The depth of-each.receiving groove 2 is
substantially equei to the cross-directional size of a -
fstrip'bortion 21 of a lead frame 20. A first-opening 3 of. -
each receiving groove 2 is so tapered that an inclined -
surface 4, which is graduilly dbwnwardly lncllned toward the -
opening 3, is formed in a groove bottom portlon close to - -,'
the opening 3. The opening 3 and ‘the inclined surface 4 are - -

adapted to Smootﬁly guide_an end portion of the lead_frame _-.

20, which is sidewardly inserted in the holder A . On the



substantially equal to.the cross-directional size of a strip portion 21 of
a lead frane 20. A first opening 3 of - each receiving groove 2 is soO
tapered that an inclined surface 4,. which is gradually downwardly inclined
toward the openinng 3, is forned in a groove bottom portion close to the
openL;? 3. The opening 3 and the ingt?ned surface 4 are adapted to

snmoot™M y guide an end portion of th ead-frame 20, which is sidewardly
inserted in the holder A On the ot her hand, a substantially T-shaped
groove 5 is. longitudinally continuously forned in the |ower surface of each

substrate nenper é, 30 that a gole?t pe per manent '_ magnet 6 having a
rect angul ar°%BeFi BAtks 2nPRRSEENFAaAAY FrRBAPeS RSPV Goviés 5.  Thus,

tic f b t t - t t h tri ti 21 h
oaq {1 ame SAFRERTEBALER CARRLPEREF¥AORRERy S 2 e AR SUARACROPE (o

strip porti 1 e direction_of the receivi roove 2. Both end
portions ofgg%%hsgé g??%%em%%é%ﬁril_ﬁ?etéﬁgcgdPgﬁegggﬁ%égeF55@§nrl ofthe
gui de pl at es, n | the : Lews. sqQ_tl t.he .four-substrate
menbers 1 gfaegrg%ﬁpﬁe%éé\nﬁ?% %a%%ég?ﬁé‘rﬁgﬁdg??i:éant g's_t %glt"&&ig&g_b‘f’aﬁg 10 in a
paral | el i f tre E ;Ra e ,Fagf St ructure,

t he receiU?%Eﬁg$6%§égﬁ§sSQHé%iyg%b§?$§?gE2§§%§$§l% §§§E§|F3ne emﬁchgggn_ -
ot her. HO@é@MEéﬁnt magnet 6 acts on the strip portion 21 Ef.eachifeag

frame 20 inserted in eagh receiving groove 2, to-attract - -

&{; and hold the strip portion 21 along the direction of the

receiving groove 2.

Both end portions of éach substrate member 1 are placed -

on stepped faces 11 of the guide plates 10 and fixed

thereto'by'screﬁs 12, so that the four—subStrate members 1 -~ — -
are_ccﬁgled with each other and fixed to the guide plat;s -
710 in a parallel manner. Since four substrate membé:s 1

have the same st:ﬁgtﬁte, the recgiving groovas 2 o{ the
substrate members 1 are aligned Qéth each other. Horizontal
perticns 13 of the guide plates 10 are held by a driving

mechanism (not shown), to support the holder A for

- receiving __and discharging lead frames 20, _§1-1d- for

"~ other processes such as dip-coating them, ard carryiﬁg

them to a heat treating furnace.
- Each lead frame 26, which is presé-worked from-a
- " plate of -a magnetic metal such as Fe,.ccmprises the -
continuous strip portion 21 and’“triblets of lead ..
) _ germinals 22 upwardly projecting from the strip
- portion 21 in.parallel with eééh_ethér._ The strip
portion 21 is provided with pilot holés'23



=

portions 13 of the guide plates 10 are held by a driving mechani sm (not
shown), to support the holder A for receiving and discharging | ead franes
20, and for other processes such as dip-coating them and carrying themto
a heat treating furnace. Each lead frame 20, which is press-worked froma _
pl ate of-a magnetic netal such as Fe, conprises the continuous strip. = .-«
portion 21 and-triplets of lead termnals 22 upwardly projecting frlof

the strip portion 21 in paralléi with each other. The strip portion 21 is
provided with pilot holes 23 at regular intervals. An electronic

conponent elenment 24 is connected and fixed to each triplet of the |ead

t er natakegB2arf antexsaplse, Ay sdledwriamic Aamepdnenof e Lehege the hol der A s
now described. First, the receiving grooves 2 of the holder A are set
upwesohpectFieandpdiked3so( eschFitgipdetofofirklient t@sdictagmimdl gli schar gi ng
mechani sm are inserted between the respective triplets of the |ead '

t er mid2al SE@2 exdmphe, | kEdsPIA®E3NTO in a preceding step-and the

| ead--frames 20 are _sidewardly inserted. one by one in the receiving grooves

2 of the AoPgBROdACK;UEhRg EhRehofRerf ok waisd nOMisd®tcIdREdtrip portions 21

are guided.into the receiving grooves by t he openi ngs™-3 and the inclined
5 ] tﬁg? Fﬁgeiving 8ro_oves % ox: the tPoldefg A are set )

surfaces #*78br =Y
upwardly. Then, -pawls 30 (see Fig. 2) of an "intréducing -

and discharging mechanism are inserted between the =.
respective tripletsw;f the lead terminals 22 of the lead . N
frames 20 in a preceding étep, and the lead-frames 20 are

sidewardly inserted one by one in theé receiving grocves 2 of

e holder A.. At this time, the forward ends of the_

cr
e 3

strip portions 21 are guided intd the receiving groovas 2 -

by the openings 3 and the inclined surfaces 4, sc tha:t the

leaé frames-are smoothly guided even 1I they are slightly

misaligned with grooves 2 in the horizontal or wvertical .

eformed. When

na

direction, and the strip portions 21 are not

ot
A

..l.

n firss

1]

a first leaé frame 20 is completely inser

C

grocves 2, the holder A is moved by cne pitch in a

direction perpendicular to-tHe receiving grooves 2, €o -

receive a -second lead frame 20 in second grooves 2. such

3

an operation 'is repeated until the lead frames 20 arces )

inserted in all receiving grooves-2. The lead frames 20

thus inserfted in the receiving grdoves 2 of the substrats

2]

‘members- 1 are attracted and held by the permanent magnets 6

which are embedded in proximitvy to the bottom portions of



s
| ead frames-are snmoothly guided even if they are slightly msaligned with
grooves.2 in the horizontal or vertical direction, and the strip portions
21 are not defotned. Wen a first lead frame 20 is conpletely inserted in
first grooves 2,- the holder A is nmoved by one pitch in a direction
per pgndi ucul ar to t he receiving grooves 2,to receive a-second | ead frane
-20 prt second- grooves 2. Such an operatlon IS repeated until the |ead
frames 20 are inserted in all recenving grooves-2. The lead franmes 20 thus
inserted in the receiving grooves 2 of the substrate nmenbers- | are
attracted and held by the permanent magnets 6 which are enmbedded in

proximty i tARAHihgTeRBbYEENS, Obo thé@etﬁécfddﬂﬂqgsd%re@\é%stﬁ so that the
| ower edges of the strip portlons 21 are in close conttact wth the bottons

of the recgdMipIPadtaonss 22. akBUsn tloss SOSEAdd arilth RhRVY¥etbagdbry of the
| ead franes 20, thereby reducing variation in heights H of the

el ect r oni ctivorpacedrtingl grodves22. | NMTHES Atitonid pdssdblebtior drevesrt(see Fig.
2) -In nore-specific ternms, it i.s_passible to reduce such-variation of the
‘héights qundMngcbfhahebéeadaﬁnuMes.2Drnnherebxanaﬂmwang|amahahmbder (see
‘Fig. 5), to 0.2 nmaccording to the-present invention. Then, theholder A
i s invertdet thedlglits coll i A§. thea eleghrinia qquaonente ellementsafdsing wil |

“not drop fromthe rece|V|ng groovesf— due to attraction of .
relation to the sibStrates l—(sge Flg._Z); In more-"specific

- terms, it is possible to réduce such variation of the
ng heiéhts H , which hgs been about 1.2 mm in the
conventional holder (see Fig. 5), to 0.2 mm according to -
the.present invention. Then, the holder A is inverted for

dip coating. Also at this time, the lead frames 20 will

_not drop from the receiving grooves 2, due to attraction of

the permanent magnets 6. After the lead frames 20 are

inverted, the electronic component’elémeﬁts'24 are dipped

in a ptotectiQe résin_golutidn 40, as shown in Figs. 3 and .

4. In this case, variation in coating of the protective

resin solution 40 is reduced due to the small variation in

heights H of the electronic component elements 24, whereby
- i€ isrbossiblé;to obtai; electronic cdﬁpénents of unifdfm

quallty. After the dip coating step, the holder A is’

again inverted to upwardly dlrect the lead frames 20, and

carrled lnto a heat treatlng furnace (not’ shown), so that

layers—of the protective resin solution 40 applied toward

- thé peripheries of the electronic component elements 24 are

dried and solidified therein. After the layers of the



the permanent nagnets 6. After the lead frames 20 are inverted, the

el ectroni c conponent el ements 24 are dipped in a protectlve res.in solution
40, as shown in Figs. 3 and 4. In this case, variation in coatlng of the
protective resin solution 40 is reduced due to the small variation in

N

hei ghts H of the electronic conponent elenents 24, whereby it is possible_ _.z:

to obtain electronic conmponents of uniformaquality. After the dip coat i#g
step, the holder A is again inveri{¢d to upwardly direct the |lead franes
20, and carried, into a heat treati-fig furnace (not shown), so that |ayers
of the protective resin solution 40 applied toward the peripheries of the
el ectr onProtespivienresinnenlutpan o4& are P L¥LEWR] dittheePawls 80n. After
the layers of the _ protective resin solution 40 are solidified, the paws
30 (see F5g° E}gofzih%flﬁ??oﬂﬂ%??@ﬁ%&ﬂﬂcﬁ%ﬂﬂﬁ&iﬁ haF Sidh Aachands® agai n
inserted between the trj

| ead, t 22 d the lead f
20 are stERWAPALY H?%ﬁﬁtg%teh?ﬁgﬁe% %géﬁ’aﬁle%rfg%q% ]‘(T"%%carr?ede?o ar anes
b t t t f.rj ct to th b
bod mengrRERR1e 1P 7 RR TR NEH oS 20 A ST LI w"megio%eof the
pr esent ﬁ@yegﬁlgnh pfzgnggit é& cgﬁs%h df £ q%?QU|§%; §® 6substrate

nmenber s are coup ed N P: he palr in the
above  gtep. =

The-present. 1nvent10n is not restricted to the above

embodlment,_but various modifications are available within w

the scope_df the pEeSent invention, as a matter 6ficourse.
For example, thé_four substrate-ﬁembérs 1 are coupled in
parallel by the pair of guide plates 10 in the above
__embodiﬁ;ﬁt in o:é}}fzofgupgféSE“wgrp °f;5h¢ substrate
members 1_dﬁe_to Qo;k}hg of the rgéeiving'ggboves 2 as well
as to:reducé the weight of the holdég ‘A . -Alternatively,
recefving—grooves_may_be formed on the upper surface of_a__
single large—;ized subst:ate..—In this'case, it is poséible
to form stepped portions on both sides of the substrate,
thereby omitting the éﬁide plates.
- = _The pqﬁmaﬁen;Tmégqgté may be fixed at least in
prégimity to the receiving grooves. _It is not reguisite to
—  employ the pole-iype_pe}manent inagnets which extend alohg
o - the overall lengths offtﬁé substrate members as Shown in the
- - aforementioned embodiment. |

- The non-magnetic material for the substrate is not

restricted to a metal such as aluminum, but a resin material



£y

- enbodinent in order to suppress warp of the substrate nmenbers 1 due to
wor ki ng .of the receiving grooves 2 as well as to reduce the weight of the
“holder A . -Alternatively, receiving-grooves may be forned on the upper
surface of a single |arge-sized substrate. 1In this case, it is possible to
forn1stepped portions on both sides of the substrate, thereby omtting the
’ QU|derpIates : The permanent magnets may be fixed at least in proximty to
the receiving grooves. It is not rthisite to enploy the pole-type

per manent magnets which extend along the overall |engths of the substrate
menbers as shown in the aforenentioned enbodi ment. The non-magnetic
material f u tr not restricted to a netal such as al um num
but a re5|2£ﬁéggf% e kaoyé?so be enpl oyed. The receiving grooves may not

bot h d irst
open on both si g%, rQHTe:.vSnar%PgoP rh\af&gsnd@% ) QEOE ﬁ 9@ oﬂlélrs

sides. \Wen the receivin oves have openings on owever ,

the=lead frameopeaingdVaayapeopsbyide 'd’!ﬁ%”di‘ﬁf@?gtt aksesout dx\éh iy

direetions. Although the present invention has been describ

i Il UStrat edréceivdinai hrobvesshaveaspeninyicron dodht Badeshehewé®er S the Way of
illastration and exanple only and is not to be taken by way of limitation,
_th%;§QQpefdh;d frames‘can advantageously be inserted and taken out in

— ~ two Qiregtigps. -

Although the present.invéntion has been described and

illustrated in détail, it is,éleariy understood that the

i (_IM i

same is_by way of illustfétion and examplenonly and is not-
to .be tak;n bf way of limitation, the scope of
the-prgsent inveption being limited only by the.térms of
_éﬁéhaﬁgénded claims. ) -



t he-present invention being limted only by the terns of the appended

cl ai ns. CLAI M5: 1. A | ead frane hol der for‘hoidlng a ﬁlurality of,

el ongate | ead frames, to which el ectronic conponen unted

in parallel with each other, 5 - sai d hol der cw m trate; a
plurality of parallel receiving gr ooy&s prOV| on & surfsace of said_. ...
substrate, each groove being open at |ea -at one end and being capabl&ubf
10- receiving slidably therein a strip portion of a said |ead frane; and

a permanent magnet fixed to said substrate for attracting said | ead franes

to said recei vcbpIMseoves by magnetic force. 15 : 2. A lead frame

hol der in accordance with claim1, wherein said substrate is -fornmed of a
non-magneti c nateri al., ahdleaﬁdfmamﬂahe&dema@nethbidiﬁbxadpﬂmanHﬂue t he
bottons of said receiving grooves. 3. A lead,franme holder in
accor dance w tnfcehomameofead ﬁmwn fgalvdilﬂlbﬁheﬁtéquslq sompenianta

pIurallty of elementé are mounted, in parallel w1th each’ other,-
- 5 ' said holder comprising: |

- a substrate;

B _é plurality of parallel receiviﬁgy grooves
provided on'a'surfaqe_bf said substrate,-éaéh'éroove
being open at least .at one end and béing gapablé of

10 - . :receiQiné sliéabiy“thérein a strip portion of a said

lead frame; and |

‘a :permanent magngp fixed to said substrate for
aﬁtracging said-legd frames to séid'redéivinglngOVes
by magnetic force. ) -

15 "2. A lead frame holder in accordahce with claim
| '1, wherein

said substrate is - formed of a non;magnetic ;J
material, and said pefmanent magneg;ié fixed proximate _

" the bottoms of said receiQing groovés. ; ' -

’

- 20 : 3. A lead frame holder in accordance with claim -
1 or 2, wherein -
said substrate is formed by - a plurality of

rectangular plates each having a plurality of



Fectangular pl ates each having a plurality of transverse parall el
grooves,. and both end portions of said substrate nmenbers are coupled in

parallel with each other by guide plates so that said are .
aligned with each other. 5 4. A lead frame holmlml "rgl Wlmﬂ
Ima

with.claim3, wherein magnet fixing groov é are formed [*ongitu =al ong
the weer surfaces of said substrate nenbérs and said per manent nagnets are
inserted in and thianaversel aralledaighdoved)y SO BEEh énd poHoishd G¥e

hol der in accordance with any preceding clai mwherein an opening forned at
one end of each sadceisubarratmvieenbers ared cowsledninnparallel’ with

6. A lead franme holder in accordance with any preceding clai mwhereinfhe
dept hs of said eech Preyr bavguide mé-(ﬂmubSOaMhaﬂ | padduateded wirey wi dt hs
of said strip portions of said |lead frames. 7. A lead frane holder in

accordance wi t hIXRPVeS are %&i&ﬁ@ﬂlﬂ}ﬁhéﬁ%ﬁhwﬂﬁkﬁm the widths of said
recei ving grooves are made slightly larger than the thickness of said strip

5 4. A lead frame holder in accordance with claim
3, wherein
magnet fixing grooves are formed ldngitudinally

along the lower surfaces of said substrate members and

- said permanent magnets are inserted in and fixed to
B 10 _said fixing grooves.
5. A lead frame holder in accordance with any _
preceding claim wherein
i an opening formed at one end of éachmreceiving
groove opens in a divergent manner. _
15 6. A lead frame holder in accordance with any
U preceding claim wherein the depths of said feceiving

.grooves arq_ma@e'substantially equal to the widths of

said strip portions of said lead frames.

I - -

7. A lead frame holder in accordance with any.

20. preceding claim wherein

the widths of said receiving grooves are made

slightly larger than the thickness of said strip



portions of said lead franes in order to restrict inclipation of said |ead
frames while allowng slidability of said | ead franes. _T—__ﬁf_ﬁﬁfhod of

mearting” o lead rrane having protruatng | oMM AFFRR: >

el ectroni c conponents, into one of a p| rality of fecei v ng grooves of ~a_
magnetic lead frame holder such that the 10 = lead frame is accurateuy

held in posipbeaibns sofmgadid C1é&d CErafey Niht bedesadebr s@aehglder by one
recei ving groove such that another lead- frame can now be inserted into

an enpty receinchdngtdone; of5 said leadepﬁﬂ&més t whidkovealdbaagunt i
| ead frames are inserted into all the receiving grooves; dip coating and
heat treatnenslsdabléhewtpﬁns@mdaﬁpademmameso form a protective |ayer
on said conponents; and 20 S|demardly dramnng out each of said
lead frames fromsaid | ead frame holder, for further processing. 9. A
net hod of securely holding electronic conponents t he met hod i ncl uding
i nserting a pIuraIﬁty of method of forming dlpped electronlc
5 - components- ‘comprising: |
sidewardly inserting a lead frame having
protruding lead terminals - fixedf' to -electronié
components, into one of a plurallty of rece1v1ng
_grooves of a magnetlc lead frame holder such that the

10 - lead frame is &accurately held in position by a. -
) magnetic force;
moving the lead frame holder by one receiving

groove such that another lead. frame can now be S

inserted into an empty receiving groove;

.15 . repeating the above- steps until lead frames are
inserted ifto all the receiving grooves;
dip coating and heat treatment said electronic
- components"to form a protective layer on said ;J
-components, and _ -

20 sidewardly ‘drawing ‘out each of sald lead frames

from said lead‘grame holder, for further processing.

- 9. A method of securely holding ‘electronic
.components, L : . .o
the method including inserting é plurality of—



| ead frames having protruding ternminal |leads fixed to el ectroni

I nto recgeiving grooves of- a magnetic | ead franme hol der | ead
frames are slidably retained in the receiving grooves m E'"r, tlc
force. 10. A lead frame holder for holding a plurality* ofc

whi ch~el ectronic conponents are nounted [@nprising nmagnetic receiving

grookes for - - slidably retaining the 'lead franes therein by a

10 magnet i keddrframdd . havimgt poot pudingdeermihal abeads! firedhesei n

descri bed with reference to the acconpanying draw ngs.
electronic components into receiving grooves of a

magnetic lead frame holder such that the lead frames
are slidably retained in the receiving grooves by a

5 magnetic force.

10. A lead frame holder for holding a plurality

of lead frames to which'_'electz_:'onic -components are

mounted comprising magnetic receiving grooves for

b slidably retaining the lead frames therein by a

10 magnetic force.

11. A method or holder substantially as herein

described with reférence to the accompanying drawings.

nts



