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Fi.el'd of the Invention ‘The present invention relates to an app#tasu
for mar ki ng surfaces of el ectronic conponents, and nore particul arly,

it relates to a printing plate enployed for mar ki ng conponents and a
mettod of manufacturing the printing Description of the Background Art
For exanple, chip-type electronic conponent% such as nultilayer ceramc
capacitors or other types of electronic conponents are provided on
surfaces thereof with markings indicating characteristics or the like. One
of - met hods of - providing such markings is a printing nmethod enpl oying a

printing plate. El ectronic congﬁaﬁﬁ# I ked by such a printing
met hod in the foll ow ng manner, for exanp#?éiirst, a holder having a

plurality of cavities which are arranged in the formof a matrix is so
prepared that ol Pedndivp DECEEONTRVERTRORENtS, for exanple, are charged to
be ;

Field of the Invention

The present invention relates to an appératus for
marking surfaces of electronic components, and more
particularly, it relates to a printing plate employed for
marking components and a method of manufacturing the printing
Description of the Background Art

For examﬁle, chip-ﬁype electronic components such as
multilayer ceramic capacitors or other types of electronic
components are provided 6n surfaces thereof with markings
indicating characteristics or the like. One of methods of

roviding such markings is a printiﬁg method employing a
‘printing plate.

Electronic components are marked by such a printing
method in the following manner, for example: First, a
holder having a plurélity of cavities which are arranged
in the form of a matrix is so prepared that chip-type
electronic cbmponenﬁs, for example, are charged to be
stored one by one in thé cavities respectively. On the
other hand, a printing plate having printing surfaces
which are arranged in positions corresponding to those of

"the cavities for providing desired markings is prepared.

Ink is applied to this printing plate, which in turn is



stored one by one in the cavities respectively. On the other hand, a
printing plate having printing surfaces which are arranged in positions
corresponding to those of  the cavities for providing desired markings is
prepared. 1Ink is applied to this printing plate, which in turnis

2 brought into contact with surfaces @f the electronic conponents for
providing the sane with desired markings. In the af orenenti oned
printing nethod for providing markings, the printing pressure of the
printing plate which is applied to the electronic conponents extrenely

I nfl uences defectiveness/ non-defectiveness of the markings. However, the
tol erance for dinmensional dispersion such as dispersion in thickness, for
exanmpl e, of theoeghet ioticc comEmenvithf senfazeseds &her gd@chzonic of the
printing pressure. Therefore, if the electronic onents have re|atively"
| ar ge th|ckneseempohentexémm<9rovidumm|hhengamarwaggsdﬁﬁyﬂﬁﬁ(ﬁ%ﬁﬁkﬂgﬁr

t he marki ngs as < s
. In the aforementioned printing method for providing
markings, the printing pressure of the printing plate
which is applied to the electronic components extremely
influences defectiveness/non-defectiveness of the
markings. However, the tolerance for dimensional
dispersion such as dispersion in thickness, for example,
of the electronic components often exceeds a proper range
of the printing pressure. Therefore, if the electronic
components have relat;vely large thicknesses, for example,
the pr;nt;ng surfaces may be crushed or the marklngs as
obtained may be blurred. If the electronic components
have relatively small thicknesses, on the other hand, the
printing surfaces may be improperly brought into contact
with the electronic components, leading to unsatisfactory
or incomplete markings. |
In the aforementioned printing method for providing
_markinés, further, it is important to align the printing
eurfaces which are provided on the printing plate with the
electrenic components, in order to properly mark the
electronic components. In particular, higher registration

. is required as the electronic components are miniaturized.



obtai ned may be blurred. |If the electronic conponents have relatively
snmal | thicknesses, on the other hand, the printing surfaces nay be

i mproperly brought into contact wth the el ectronic components, leading to
unsati sfactory or inconplete markings. In the af orementi oned
printing nethod for providing markings, fugther, it is inmportant to align
the printing surfaces which are provided on the printing plate with the

el ectronic conponents, in order to properly mark the electronic
.conponents. |n parti SUMMARYhOFh@HE a@VENTIONON s required as the

el ectroni ¢ conponents are,m.niaturj.zed.., . . : : L3
SUMMARY OF THE | NVENTI ON Accgﬁgég’#&&ngﬁ, 18 desigesd Oy B VAAS iy PLinting
printing plate whichptabheawhgehi campraliigmissirprint inghseafacef with each
electronic ComPONenys  L9ecREoniRl Kethdbndtedl) AC6UTBEY, nalied MALOGhQn
manuf acturi ng the sane. ccording td one aspect of the present
invention, there i s PPEUFAEH aapd At Mefhedand wansfactwningyle f samear ki ng

el ectroni c conponents.  ZBE&r@ihgt tBJoké M e D Bvertich,
rigid material, and @hglate menber, conprising a light cured setting resin

which is provided ontRBEShASe PFRYHIESDR RRAHTE RIPFENVRAGHs 4 Kwployed
Preferably, the prinfofg rmekine @UEUtHrHEic eomponeptiglt i NgTEisf gaeinting

[0 the afoferent) onegt SELTLLAEREECy bhok® SR Decal 1100 (i Plale
' a plate member comprising a light cured setting resin
which is provided on the base plate for providing a
printing surface. Preferably, the printing surface

comprises a convex printing surface.

In the aforementioned printing plate, it is
possible to position the plate member which is held by
the rigid base plate in high accuracy though a’
location hole which is preferably provided in the base
plate. Therefore, it is possible advaﬁtageously to
align each electronic component to be marked by this
printing plate with the printing surface.
Furthermore, the base plate can supply -the overall
printing plate with sufficient rigidity, so that the
printing plate is easy to handle.

The present invention also extends to a method of
manufacturing a printing plate. Therefore according
to another aspect of the invention there is provided
a method of manufacturing a printing plate for use in
marking electronic components, said method comprising,
preparing a base plate comprising first alignment
means for aligning an exposure mask therewith; fixing
a resin plate comprising an uncured setting resin, to
said Dbase plate; preparing an exposure mask
comprising second alignment means for cooperating with
said first alignment means, said exposure mask
providing a negative image .of a desired printing



| ocation hole which is preferably provided in the base plate. Therefore,
It,1s possible advantageously to align each electronic conponent to be

mar ked by this printing plate with t he printing surface.
Furthernore, the base plate can supply the overall printing plate with
sufficient rigidity, so that the printing psdate is easy to handle. The
present invention also extends to a nmethod of manufacturing a printing

pl ate. Therefore according to another aspect of the invention there is
provi ded a net hod ofsumiadenct mpoungiagprsaitd ngxpbsueef aasiseonn swirdki ngsin
el ectroni ¢ conponents, [ C [1.S1.00, arl . base at
conprising first al i%ﬁnﬁt&n\g’%\@%r %%"JS‘?#’%% %%{Iggp%%ggegﬁggk ?ﬁér%‘gmc?ﬁ?
fixing a resin platEaRparating akignuanteheansi pFposdng seddxeginpplate
plate;  preparing -ty P@émeexg@§&r£0ﬁagks R0 15004 & LapaPRbrEREAS
for cooperating wth said first, alignnent means, 'sal d exposure mask

provi ding a negatived figd sesingtatey Andremeving uncured portions of
4 surface; nounti rgishi de8XPROSHILLEBTHO OPr&tider asd 14 Pladisd ded PpEPREing
al i gnment using said first and second cooperating alignment neans; exposing
said resin plate th “&i d exposure mask to light to cure portions of
said resin plate; and remusdng the Hfskemenit Dosedf meghddr efi maphfdettping

' i d i d desi Lpti . s ' h ' d d
Dt Cranut act ur i g & gt REFRGIAEaRLEEF; it 8. Hhee bl o R GEorE & BTeEs
on the base plate i meaiieggnnent wiheh basepl plaketyiof aligmmemt pWwith the
provi ded on the bas%lq_{za‘glq iglq%,ﬁ&tqﬁre?,g_}ﬁgr E,Q-Qikﬁt},%lefs& EJH 't?%l ghé&_eplate

obtai ned in the aforenenti orfed nmanner, gt 0SSl ] ]
advant ageous|y to posith Sighaqaunadyg Jar Fhecpsintiagppaasenehbained Mgh
accuracy by sinply papeltdyrdfReht iORAImbABeRaS @RI PIt NLENFossible
More particularly, according to another gspect of the present invention,
there i s provided a affankpaggously to position the printing surface of the
plate member in high accuracy by simply properly

positioning the base plate in printing.

More particularly, according to another aspect of
the present invention, there is provided a method of
manufacturing a printing plate employed for marking
electronic components, said method comprising:
preparing a base plate of a rigid material being
provided with a plurality of projecting alignment
pins; preparing an original plate having a plurality
of alignment holes for receiving said plurality of
alignment pins respectively and providing a negative
image corresponding to a desired printing surface;
fixing a resin plate of uncured ultraviolet setting
_resin to said base plate on a side being provided with
said alignment pins; placing said original plate on
said resin plate and inserting respective said
alignment pins in respective said alignment holes for
aligning said base plate and said original plate with

. each other; exposing said resin plate through said
original plate for curing said resin plate in a resin
corresponding to said negative image; and removing a



manuf acturing a printing plate enployed for marking el ectronic conponents,
said nethod conprising: preparing a base plate of a rigid material being
provided with a plurality of projecting alignnment pins; preparing an
original plate having a plurality of alignment holes for receiving said
plurality of alignnent pins respectively ang providing a negative inmage
corresponding to a desired printing surface; fixing a resin plate of
uncured ultraviolet setting resin to said base plate on a side being
provided with said alignment pins; placing said original plate on said
resin plate and inserting respective said alignnment pins in respective said
alignnent holes for aligning said base plate and said original plate with

each other; exposing rtﬁéal.-éi&ﬁs'&f P'saéfdt%%‘igxh.ﬁfageoré:% iRLAE AT cyred
curing said resin plate rn a resin corrésponding t6 sard negative T nage;
and renoving a region. "5 portion of said resin
pl ate excluding said cured region. A mar ki ng apparatus for electronic
conponents conprises the abmerking i apparatus | fgrpleliectroniy comporisns
surface for marking el ectronic conponents, a platen providing a support
surface which is posi ¢PapEisesothe abpvecnensipnedppirantiyds r haying a
supporting the electropic,co ongnts %o be nﬁnked“ and a. hack support,
elastically hol di ng PTHRting$eptarg fgr marking electronic components, a

platen providing a support surface which is positioned
to be opposed to the printing surface for supporting
the electronic components to be marked, and a back
support, elastically holding the. platen in a
displaceable manner, which can approach to and
separate from the printing surface. Such a marking
apparatus is the subject of British patent application
number 9415097.9 published as- GB-A-22738615 and Zfrom
which the present application has been divided.

In the abové marking apparatus as hereinabove
described, the electronic components are supported by
the platen which is elastically held by the back
support in a displaceable manner. Thus, the platen is
displaced with respect to the back support against
elasticity for electronic components having dimensions
allowing an excgssive printing pressure, whereby the
biinting pressure exerted by the printing plate on the

electronic components can be regularly



di spl-aceabl e manner, which can approach to and separate fromthe printing
surface. Such a marking apparatus is the subject of British patent
application nunber 9412097.9 published as GB-A-2279615 and from which the
present application has been divided. In the above marki ng appar at us
as herei nabove described, the electronic agonponents are supported by the
pl aten which is elastically held by the back support in a displaceable
manner. Thus, the platen is displaced with respect to the back support
~against elasticity for electronic conmponents having di nensions allow ng
an excessive printing pressure, whereby the printing pressure exerted by
the printing plate on the electronic conpgnents can be regul arl.

6 mai nt ai n@einNtainred et 2 DEPPErTREYEL .t ThYRsst bl &St Boslsééﬂ‘leartﬂl
provi de the el ectronic conponents with_excellent narkings reg? dl ess

f
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mar ki ng appar at us - .
J app markings regardless of dimensional dispersion thereof.

Preferably, the aforementioned marking apparatué
further comprises a contact member providing a contact
surface which is substantially f£lush with the printing
surface on its periphery, to be in contact with-e;ch of
the electronic components which is brought into contact
with the printing surface. Thus, it is possible to
further reliably prevent the printing surface from
crushing even if an excessive printing pressure is
applied.

Preferably, the aforementioned marking apparatus
further comprises an intermittently |
rotated discoidal rotor having a plurality of holding
portions which are distributed aloﬁg its peripheral edge
portion for holding the electronic components one by one
therein respectively. This rotor is aligned with the
printing plate and the back éupport for successively
supplying the electronic compdnents‘between the printing
surfaceiénd the support surface by its intermittent
rotation, and the holding portions render the printing

~ surface and the support surface accessible to the
electronic components when the same are positioned at

least between the printing surface and the support surface.



furthér conprises a contact nmenber providing a contact surface which is
supstantially flush with the printing surface on its periphery, to be in
contact .with each of the electronic conponents which is brought into
contact wth the printing surface. Thus, it .is possible to further
reliably prevent the printing surface from7crushing even if an excessive
printing pressure is applied. Preferably, the aforenentioned marking
apparatus further conprises an intermttently rotated discoidal rotor -
having a plurality of -holding portions which are distributed along its
peri pheral edge portion for holding the electronic conponents one by one
therein respectively. This rotor is aljgned with the printing_ plate_and

t he back support fo¥r§§§§éégﬂvmﬁﬁesﬂﬁkﬁ§+%% PhRte| &6t idhi'the ofpBheRt s2
between the printin surface and the support surface'%y its intermttent
rotation, and @hEXhBRULAG BoRliUFRdiGht PRenBing: SNFLaqhs HbiehAFRe
support surface_ accessible to the electronic conponents when the same are
positioned at diessibptedeadonge ik MeFPReF2hcdgRd POFEIQbpARd surf ace

intermittently rotated in synchronization with the
aforementioned rotor. The rotorland the érinting plate
are so aligned with each other that the plurality of
holding portions and the plurality of printing surfaces
are successively opposed to each other at a first position
on a moving path of the holding portions which is defined
by the rotation of the rotor. The marking apparatus
preferably further comprises means for successively
supplying a plurality of electronic compcnents to the
holding portions at a second position followed by the
first position on the moving path of the hclding portions
which is defined by the rotation of the rotcr, means for
taking out the electronic components from the holding
portions at a third position following the first position,
and means for applying ink onto the printing surfaces at a
fourth position, which is different from the first
position, on a moving path of tﬁe printing surfaces which

is defined by the rotation of the printing plate.

~In the above-mentioned mafking apparatus, marking the elec

components is continuously carried out along the

intermittent rotation of the rotor, whereby it is possible



7 T Preferably, the printing plate is in the formof a disk having
a plurality of printing surfaces which are distributed along its

peri pheral edge portion, and intermttently rotated in synchronization
with the aforenentioned rotor. The rotor and the printing plate -are so
aligned with each other that the plurality #f holding portions and the
plurality of printing surfaces are successively opposed to each other at a
first position on a noving path of the holding portions which is defined
by the rotation of the rotor. The marking apparatus preferably further
conprises neans for succ slvel yin lural ity of electronic
conponents to the hgf’dfe% 1565 &A’smggl‘ s'g%@?%rpﬂél FYH ORIFARAG HeS -
first position on the novﬂmgapp’ahra@hst ferhmanhfacporingns taged eliectwadnied

by the rotation of themynt MTadsiLer %‘em QY tge el el Rlinfent joned
conmponents fromthe hol |n ortlons at, a- d' Qsition_foll ow ng Jh
first position, and™f® %&Jﬁ‘?‘l‘ﬁglﬁnk‘:%t SuPBechr ik i ﬁ§l§&ﬂ‘ad&t%ﬁt

fourth-position, whi abpﬂ.é.cdjtf:.foerm f o@n3Eey fo rehichodid i an,coxresponding
b h of . Bfa'?re' Nting g3Wik3CeR1MLER 1 L3e B8R &S Bhe! NSrLOLALT WY iddWion.
: This apparatus for manufacturing a taped electronic
component series comprises an intermittently rotated
discoidal second rotor having a plurality of second
holding portions -which are distributed along its
peripheral edge portion for holding electronic
components one by one therein respectively, in
addition to the above-mentioned marking apparatus.
The electronic components which are taken out from the
first rotor of the marking apparatus are successively
supplied to the second holding portions of the second
rotor. The plurality of electronic components which
are held in the second holding portions of the second
rotor are successively supplied to a tape for holding
the plurality of electronic components in a state
distributed along its longitudinal direction.

According to the aforementioned apparatus for
manufacturing a taped electronic component series,
therefore, a step of marking the respective electronic
components and a step of taping the plurality of
electronic components are carried out along the
intermittent rotation of the first and second rotors
respectively. Thus, it is possible to efficiently
manufacture a taped electronic component series.

The above and further features of the present
invention are set out with particularity in the
appended claims, and together with the advantages
thereof, should become clearer from consideration of
the following detailed description of an exemplary
embodiment of the invention given with reference to
the accompanying drawings. - |



In the above-nentioned mar ki ng apparatus, marking the elec conponents is
continuously carried out along the intermttent rotation of the rotor,

-whereby it is possible 8 to efficiently
mark a nunber of el ectronic conponents. An apparatus for manufacturing
a taped el ectronic conponent series, inclsuding the above-nentioned

mar ki ng apparatus is the subject of British patent application no.
9613887.0 which is a correspondi ng divisional application to the present
application. This apparatus for manufacturing a taped el ectroni c conponent
series.- conprises.an intermttently rotated di-scoidal second rotor having a
plurality of second hol din ortions which are distributed along its

peri pheral edgBRI&E: DES ﬂ%QQHQE)%ﬁ%c?ﬁﬁﬁ?@G@bnponents one by one

therein'fespectivel¥ in_addition to the, above-nenti oned markin

ec ) | %%Sggaratus.
The el ectronic compéidnt & W & RBRESREKERVBUV Y AITERT 3t 795 ¥t he |

mar ki ng apparatus are successively suppljed.to.the second. hol ding portions
of the second Péﬁ&ﬁ?°n?ﬁeﬁ&WRQ§?Q§/Rﬁg%&€39r8ﬁi <§mﬂﬁ#kﬁﬁ%'which are hel d

in the second hol ding portions of the second rotor are successively
supplied to a tape for holding the plurality of electronic conponents in a

state distributed algng its longitudinal, direction. . According to_the
af or ement i oned appafF&8us % &S ﬁa%ﬁ‘iﬁ%ﬁ?hﬁea"f‘ﬁﬁ’e&n@w@ﬂq &li%atgn%%n%nt

and o step of PABEAGeLRECHORLE PHARET e i RBNES Yarhithart Lorasd Rl gy out

espactivel y. PYHGBIIFY PE SHECANAE TP | CPBREPY R R F 15 peh
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apparatus for ﬁanufacturing a taped electronic component
séries incorporating a printing plate according to an
embodiment of the present invention:

Fig. 4 is a perspective view showing a pért'of,a
first rotor shown in Fig. 3 in an enlarged manner;

Fig. 5 is a perspective view showing an electronic
component which is held in a holding portion provided in
the first rotor shown in Fig. 4; |

Fig. 6 is a perspective view showing another part of
the firét rotor shown in Fig. 3}

Fig. 7 is a perspective view showing still another
part of the first rotor shown in Fig. 3;

Fiél 8 is a bottom plan view of a base plate which is
included in the printing plate shown in Fig. 3;

Fig. 9 is a sectional view taken along the line IX -
IX in Fig. 8;

Fig. 10 is a sectional view corresponding to Fig. 9,



appended blains, and together wth the advantages thereof, should becone
cl earer from consideration of the follow ng detailed description of an
exenpl ary enbodi nent of the invention given with reference to the

acconpanyi ng draw ngs. 9 BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is0a perspective view show ng an
exenpl ary electronic conponent provided with a marking; Fig. 21is

a perspective view showing a part of a taped el ectronic conponent series
which is formed by a plurality of the electronic conponents shown in Fig.
1; Fig. 3is a plan view schematically show ng an apparatus for
manuf acturing a taped el ectroni c conponent "~series incorporating a printing
pl ate accordi ngshoewing anbedineplade wdgir dsenfixedeontonthe baserpjate; s
a perspective view showing a part of a first rotor shown in Fig. 3 in an
enl ar ged manner ; FigFi §1 Ssie plpar yiest ishowingy shoachginglepdatoni c
conponent which is held in a holding portion provided in = °

which is prepared for manufacturing the printing plate

shown in Fig. 3;

Fig. 12 is a sectional view cofresponding to Fig. 9,
showing the original plate which is aligned with the base
plate;

Fig. 13 is a bottom plan view corresponding to Fig.
8, illustrating the printing.plate shown in Fig. 3;

Fig. 14 is a sectional view taken along the line
XIV - XIV in Fig. 13;

Fig. 15 is a sectional view showing a principal part
of 2 characteristic measuring device which is provided in .
relation to'the first rotor shown in Fig. 3;

Fig. 16 is a sectional view showing an ink applicator
which is provided in relation to the prihting plate shown
in Fig. 3;

Figs. 17 and 18 are adapted to illustrate operations
_of the printing plate and an’ ink form roller for applying
ink from the ink form roller éhown.in Fig. 16 to printing
surfacéé of the printing plate;

Fig. 19 is a plan view showing a part of a marking
apparatus which is provided in relation to the first rotor
shown in Fig. 3;

.Fig. 20 is a front elevational view showing the



the first rotor showmn in Fig. 4, Fig. 6 is a perspective view show ng

anot her part of the first rotor shown in Fig. 3; Fig. 7 is a

per spective view showi ng still another part of the first rotor shown in
Fig. 3; Fig. 8 is a bottomplan view of a base plate which is .
included in the printing plate shown in Fig113; Fig. 9 is a sectional
view taken along the line IX- IXin Fig. 8; Fig. 10 is a sectional
vi ew corresponding to Fig. 9, 10

showing a resin plate which is fixed onto the base plate; Fig. 11 is
a plan view showing an original plate which is prepared for manufacturing
the printing plate shown in Fig. 3; Fig. 12 is a sectional view

correspondi ng t @len@ent® apdearitgg tie PigQi gl Bhdte which is aligned with
the base plate;
: Figs. 21 and 22 are sectional views showing a
principal part of the marking apparatus, for illustrating
an opération achieved.in the marking apparatus.
DETAILED DESCRIPTION OF THE EMBODIMENT
Fig. 1 shows a chip-type electronic component 1. For
example, a multilayer ceramic capacitor has the appearance
sﬁown in Fig. 1. The eiectronic component 1 comprises a
component body 2 of ceramic, for example, and terminal
electrodes 3 and 4 which are formed on both end portions
‘of the coﬁpohent body 2. A marking 5 of "Al", for
example, is provided on one majocr surface of the component
body 2. The mode of the marking 5, indicating the
characteriétics of the electronic component 1, for
example, is arbitrarily changeable. This marking 5 is
provided by printing employing ultraviolet setting ink,
for example,
The electronic component 1 shown in Fig. 1 has small
.dimensions of 2.0 mm by 1.25 mm by 0.7 mm or 1.6 mm by 0.8
mm by 0.8 mm, for example. Wﬁile such a miniature
elect£onic component 1 is mounted on a proper circuit
board, a plurality of electronic components 1 are often
brought into the form of a taped electronic component
series 6 as shown in Fig. 2, so that'eaéh electronic

component 1 is improved in handleability in such a



Fig. *13 is a bottom plan view corresponding to Fig. 8, illustrating the

printing plate shown in Fig. 3; Fig. 14 is a sectional view taken
allong the line XIV - XIVin Fig. 13; Fig. 15 is a sectional view
showi ng a principal part of a characteristic nmeasuring device which is
provided in relation to the first rotor sfpewn in Fig. 3; Fig. 16 is
a sectional view showing an ink applicator which is provided in relation
to the printing plate showmn in Fig. 3; Figs. 17 and 18 are adapted
‘'to illustrate operations of the printing plate and an ink formroller for
applying ink.fromthe ink formroller showm in Fig.. 16 to printing
surfaces of the printing plate; Fig. 19 is a plan view show ng a part

Chomn ThHS, FRELE geuslgrieneofital i i bde Shectront oL
component series 6, the plurality of electronic components
1 are held by a tape to be distriﬁuted along its .
loﬁgitudinal direction. In more concrete terms, the taped
electronic component series 6 comprises a receiving tape 7
of cardboard, for example. The receiving tape 7 is
provided with cavities 8 which are distributed albng its
longitudinal direction for receiving the electronic
componenté 1 cne by one therein respectively; Upper and
lower openings of the cavities 8 are closed by a top sheet
9 and a bottom sheet 10 which are applied onto the
receiving-tape 7 respectively. ' The receiving tape 7 is
further provided with a plurality of sprocket holes 11
which are distributed along its longitudinal di:e;tion.

In order to tape the plurality of electronic
components 1, the ‘receiving tape 7 provided with only the
bottom sheet 10 is first prepared. Then, the electronic
components 1 are inserted in the respective cavities é,
.and the top sheet 9 is appliéd onto the receiving tape 7
to clo#e the upper openings of the cavities 8.

Fié. 3 shows an apparatus 13 for manufacturing a
taped electronic component series, including a marking

apparatus 12 . This épparatus 13 is adapted to provide each

electronic component 1 with the marking 5 as shown in Fig.



el ements appearing in Fig. 19; and Figs. 21 and 22 are sectional

views showing a principal part of the marking apparatus, for illustrating
an operation achieved in the marking apparatus. DETAILED DESCRI PTI ON COF
THE EMBODI MENT Fig. 1 shows a chip-type el ectronic conponent 1. For

exanple, a multilayer ceram c capacitor has3the appearance shown in Fig.
1. The el ectronic conponent 1 conprises a conponent body 2 of ceramc, for
exanple, and termnal electrodes 3 and 4 which are formed on both end
portions of the conponent body 2. A marking 5 of "Al", for example, is
provi ded on one major surface of the conponent body 2. The node of the
marking 5, indicating the characteristics of the electronic conponent 1,
for exanple, ip,adfhdtthenl gochapgeabpdurdliisyrmkielestronisr corponents 1
printing enploying ultraviolet setting ink, for exanple. The
el ectroni ¢ conpasestiodnsinwBign Bi.g. Thehadeatatdnicli cempposatst 12 agenm by
1.25 nm by 0.7 nmor 1.6 mnmmby 0.8 mmby 0.8 nm for exanple. "Wile such
a mniature elpeovided whthothet markingsus &y drhe pavkéngciappane tusodiy,
a plurality of electronic conponents 1 are often brought into the form of
a taped el ectr cand tappdnbpt a teping Gexdicehddn in Fig. 2, so that each
el ectronic '
The apparatus 13 comprises a part feeder 15, which
receives a plurality of electronic components 1 (not shown
in Fig. 3). The plurality of electronic components 1
which are delivered from the part feeder 15 are directed
to a prescribed direction and supplied toward a first
rotor 18 along a supply track 16 in a tandem state, as
shown by arrow 17. The first rotor 18 is in the form of a
disk having a plurality of, e.g., 50 concave first holding
portions 19 which are distributed along its peripheral.
edge portion. The rotor 18 is intermittently rotated
along arrow 20. Due to such intermittent rotation, the
plurality of holding portions 19 are successively brought
into a prescribed position upon stoppage of the rotor 18.
Fig. 4 shows one of the holding portions 19 in an
‘enlarged manner. Each holding portion 19 holds a single
electronic componentil, as shown in Fig. 5. A negative
pressﬁfé is applied to each holding portion 19 through a
suction passage 21, to position the electronic component 1
in the holding portion 19. In order to improve

positioning aécuracy for the electronic component 1 in the

"holding portion 19, ﬁhe suction passage 21 is preferably



conponent 1 is inproved in handleability in such a

12 nmounting step or the like. In the taped electronic conponent
series 6, the plurality of electronic conponents 1 are held by a tape to
be distributed along its longitudinal direction. In nore concrete terns,
the taped electronic conponent series 6 cotiprises a receiving tape 7 of
cardboard, for exanple. The receiving tape 7 is provided with cavities 8
which are distributed along its |longitudinal direction for receiving thé
el ectronic conponents 1 one by one therein respectively. Upper and |ower
openings of the cavities 8 are closed by a top sheet 9 and a bottom sheet
10 which are applied onto the receiving tape 7 respectively. The receiving
tape 7 is provhdedpiovadpdsiiiona qllaseal toyone spdeciedt thel dwldinghi ch
are distributed along its |ongitudinal direction. In order to tape
the plural ipgroionl 28t rasi showonpandhite. 14.t he receiving tape 7 provided
with only the _ C

. As shown in Figs. 4 and 5, a bottom plate 22 is
arranged under the rotor 18 to define a bottom surface of
each holding portion 19. This bottom plate 22 is fixed to
support the electronic component 1 which is positioned in
each holding portion 19 from below, thereby reliably
preventing dropping of the electronic component 1 from the
holding portion 19.

As shown in Fig. 6, a notch.23 is provided in a
specific portion of the bottom plate 22. Further, an air

 blow passage 24 is provided in another porticn of the
bettom plate 22, as shown in Fig. 7. Positions and
functions of the notch 23 and the air blow passage 24 are
described later.

Referring again to Fig. 3, a discoidal printing plate 25
embodying the present invention is shown. The printing plate 25
is arranged to partially overlap with the first motor 18 and is
.mounted on a lower surface of a discoidal holding plate 26.

The printing plate 25 and the holding plate 26 are intermittently

rotated albng arrow 27. The printing plate 25 is manufactured
through steps shown in Figs. 8 to 14.

A circular base plate 28.is prepared as shown in
Figs. 8 and 9. This base plate 28 is made of a rigid

material such as aluminum, for example. A relatively



bottom sheet 10 is first prepared. Then, the electronic conponents 1 are
inserted in the respective cavities 8 and the top sheet 9 is applied onto
tHe receiving tape 7 to close the upper openings of the cavities 8.

Fig. 3 shows an apparatus 13 for manufacturing a taped electronic
conponent series, including a marking appasatus 12 . This apparatus 13 is
adapted to provi de each el ectronic conponent 1 with the marking 5 as
shown in Fig. 13 1, and then to tape
a plurality of electronic components 1 as shown in Fig. 2. The electronic
conponents 1 are provided with the markings 5 by the marking apparatus 12,

and taped by a taping device 14. The apparatus 13 conprises a part
feeder 15, whi G cﬂce%s\seszsﬁﬁ Uf Ghbd h @ RENYUL SOFPLBRNLE %n(enqiase
shown in Fig. The plurality of electronic conponents 1 whi.ch are

delivered f rOﬂgﬁE%ep@rat fqpfe 130‘3:@£foﬁll hedeed 0 11 proeseedbed di aridQn
and supplied toward a i rst

: portion of the boss 29, to pass .through the base plate 28.
A plurality 6f, e.g., two alignment pins 31 are provided
fo project from the boss 23, in prescribed positional
relations with respect to the location hole 30.

Then, a resin plate 32 of uncured ultraviolet setting
resin is fixed to the base plate 28 on a side provided
with the alignment pins 31, as shown in Fig. 10. This
fixation is attained by applying the resin plate 32 onto

~the base plate 28 by an adﬁesive double coate@ sheet, for
example. The resin plate 32 is positioned around the boss
29, éo that its upper surface is preferably flush with
that of the boss 29. The resin plate 32 which is fixed to
the base plate 28 in the aforamentioned manner is
preferably already curad in a2 part along its thickness on
a side facing the ba;e plate 28. Referring'to Fig. 10,
numeral 33 denctes a cured portion, and numeral 34 denotes
an.uncured portion. Such presence of the cured portion 33
facilitates handling of the resin plate 32, so that the
same can be reliably fixed to the base plate 28. When the
base plate 28 is made of a light-transmittant material
"such as glass, it is possible to form the cured portioﬁ 33
by irradiating the resin plate 32 with-ultraviolet light

through the base plate 28 after the resin plate 32 is



rotor- 18 along a supply track 16 in a tandem state, as shown by arrow 17.
The first rotor 18 is in the formof a disk having a plurality of, e.qg.,
50 concave first holding portions 19 which are distributed along its

peri pheral edge portion. The rotor 18 is intermttently rotated = al ong
arrow 20. Due to such intermttent rotatiomg the plurality of holding
portions 19 are successively brought into a prescribed position upon

st oppage of the rotor 18. Fig. 4 shows one of the holding portions 19
in an enlarged manner. Each hol ding portion 19 holds a single electronic
conponent 1, as shown in Fig. 5. A negative pressure is applied to each
hol di ng portion 19 through a suction passage 21, to position the

el ectronic co Eidd ltol BhehBalkel agepopgion 19. In order to inprove
positioning accuracy for the electronic conponent 1 in the holding portion

19, the suction pasgpdenelotfel’ Ba@didgblah original plate 35 is prepared
14 provided in a position close to one side of the holding™ portion
19, as shown igs FKbwrt-in Fig. 11. The original plate 35, which is made
of polyethylene terephthalate, for example, is in the form
of a film héving a réctangula; shape'as a whole. This
Sriginal plate 35 is provided with two alignment holes 36,
for example, in correspondence to the positions of the
afofementioned alignment pins 31. The original plate 35
is further provided with negative images 38, corresponding
to desired convex printing surfaceé 37 (see Figs. 13 and
14) to be formed in the printing plate 25 to be obtained,
in prescribed positional relations with respect to the
‘alignment holes 36. The negative images 38 shown in Fig.
11 and the printing surfaces 37 shown in Fig. 13 are
simply illustrated as mere rectangles. In order to
provide the marking 5 cf “"Al" as shcown in Fig. 1, each
printing surface 37 has a mirror image of "aAl", and each
negative image 38 has a shape'corrgsponding to the
printing surface 37. The negative images 38 are arranged
along the circumference of the original plate 35.

Then, the original plate 35 is placed on the resin
plate 32, as shown in Fig. 12. At this time, the
-alignment pins 31 of the base plaﬁe 28 are inserted in the
alignment holes 36 of the original plate 35, thereby

aligning the base plate 28 and the original plate 35 with



As shown in Figs. 4 and 5, a bottomplate 22 is arranged under the rotor
18.to define a bottom surface .of . each holding portion 19. This bottom
plate 22 is fixed to support the electronic conponent 1 which is
positioned in each holding portion 19 from bel ow, thereby reliably
preventing dropping of the electronic conpatnt 1 fromthe holding portion
19. As shown in Fig. 6, a notch 23 is provided in a specific portion
of the bottomplate 22. Further, an air bl ow passage 24 is provided in
anot her portion of the bottomplate 22, as shown in Fig. 7. Positions and
functions of the notch 23 and the air bl ow pas-sage 24 are described
| at er. Referring again to Fig. 3, a discoidal printing plate 25
enbodyi ng t he pegehnbtheyention is shown. The printing plate 25 is
arranged to partially overlap with the first notor 18 and is nounted on a
| ower surface of a diacthedahfoaetientigrad ate Tohopni dni Migpl dt2s, Zheand
the holding plate 26 are intermttently rotated along arrow 27. The
printing plate @bigénadinpiatceulsd ist Hnmagliattexpswibhwalitrafiigd et8 ltigghitd, so
A circul ar base plate 28 is prepared as shown in Figs. 8 and 9. This base
pl ate 28 i s nadehat a&hei gedinnpillartieald % uch eacpesedi thrpugr tdveampiginal
relatively i
plate 35. Thus, the uncured portion 34 of the resin plate
32 is cured in regions corresponding to the negative
images 38 (¥ig. 1l1). Referring to Fig. 12, numeral 39
denotes a portion which is cured in a region corresponding
to each negative image 38. -Thus, the resin plate 32 has
the cured portions 33 and 39 and the uncured portion 34.

Then, the original plate 35 is removed and the |
uncured portion 34 is washed out with a liquid such as
water or alcohol in this state. Referring to Figs. 13 and
14, the uncured portion 34 is completely removed.

Figs. 13 and 14 show the printing plate 25 as
completed, having a plate member 40 which is formed on the
base plate 28 for providing the convex printing surfaces
37 of cured ultraviolet setting resin. In this printing.

.plate 25, the plurality of printing surfaces 37 are
arranged along its circumference.

The printing plate 25 embodying the present invention

in the aforementioned manner is mounted on the lower surface

holding plate 26 as shown in Fig. 3, to downwardly direct tn
printing surfaces 37. The holding plate 26 is provided

with a locating projection (not shown) for engaging with



15 - thick boss 29 is formed on a central portion of the base plate 28,
and a |location hole 30 is provided in a central portion of the boss 29, to

pass through the base plate 28. A plurality of, e.g.., two alignnment pins
31 are provided to project fromthe boss 23, in prescribed positional
relations with respect to the | ocation hol £830. Then, a resin plate

32 of uncured ultraviolet setting resinis fixed to the base plate 28 on a
side provided with the alignment pins 31, as shown in Fig. 10. This
fixation is attained by applying the resin plate 32 onto the base plate 28
by an adhesi ve doubl e coated sheet, for exanple. The resin plate 32 is :
positioned around the boss 29, so that its upper surface is preferably

flush with thaheolobheiBASROAR 30TNEsd eéhatpkﬁbegf%%r :@1@1 aqlsaéé@é tg the

base plate 28 in the aforenmentioned manner 1s ready cured in

a part al ong i hobbiengssiedondchidie ¢ 'Halaﬁﬁggg:g, Qo dhee P eneler ring

to Fig. 10, 3" denotes a cured portion, numer a denot es
location hole 30 and the locating projection.

As shown in Fig. 3, the plurality of electronic
components 1 which are fed along the aforementioned supply
track 16 are succéssively sﬁpplied into the firéf holding
portions 19 at a first position 41 on a moving path of the
holding portions 19 which is defined by the rotation of
the first rotor.18. Thus, each electronic component 1 is
received in each ho;ding portion 19, as shown in Fig. 5.

The electronic components 1 pass through a position
procvided with a characteristic measuring device 42 along
the intermittent rotation of the rotor 18. When the
electronic components 1 are multilayer ceramic capacitors,
for example, the characteristic measuring device 42 is
adapted to measure electrostatic capacitances thereof.
Fig. 15 shows this characteristic measuring device 42 in
detail. '

Referring to Fig. 15, é terminal block 43 is mounted
on the bottom plate 22. This terminal block 43 is
provided with measuring terminals 44 and 45, which are
brought into contact with terminal electrodes 3 and 4 of
‘each electronic component 1. The measuring terminals 44
anq 45 are urged by springs 46 and 47 respectively to

slightly project into each holding portion 19, so that the



an uncured portion. Such presence of the cured portion 33 facilitates
handling of the resin plate 32, so that the sane can be reliably fixed to
the base plate 28. When the base plate 28 is made of a light-transmttant
material such as glass, it is possible to formthe cured portion 33 by
irradiating the resin plate 32 with ultravael et |ight through the base
plate 28 after the resin plate 32 is - 16
applied to the base plate 28. On the other hand, an original plate 35
is prepared as shown in Fig. 11. The original plate 35, which is made of
pol yet hyl ene terephthal ate, for exanple, is in the form of a filmhaving a
rectangul ar shape as a whole. This original plate 35 is provided with two

al i gnment hol egaR@. areOFuDtNEY Gel iKY BEBAGHRNGR P ddic 081 i 8RS t¥fe t he
~aforenentioned alignment pins 31. The original plate 35 is further

provided Wi th pegRlingke elTedtTcdds CPrd98PeNdi Phesel mtRsyreth 0PN 8xiREILY NP
surfaces 37 (see Figs. 13 and 14) to be forned in the printing plate 25 to
be obtained, and 45 are respectively connected with electric wires 48
and 49, which are connected to an electrostatic
capacitance measuring device (not shown).
Each electronic component 1 is downwardly pushed by a
"'pusher 50, so that the measuring terminals 44 and 45 are
further relialbly brouéhf into contact with the terminai
electrodes 3 and 4. The pusher 50 is preferably made of
an electrical insulating material, more preferably of an
elastic material. This pusher 50 is mounted cn an end of
a lever 53 which is prcvided to be rotatable with respect
to a fixed surface 51 through a pivot shaft 52. An
electromagnet 54 is mounted on the fixed surfacs 51, so
that the lever 53 is attracted by the electromagnet 54
when the same is on,.as shown in Fig. 15. .Thus, the
pusher Solpresses each electronic component 1 preferably
at an adjustable degree of pressing. fhus, the positional
relation between the pusher éo.and the lever 53 is
rendered adjustable, so that the adjusted position of the
pusher 50 is fixed by a set Screw 55. When the
electromagnet 54. is off, on the other hand, the lever-53
‘is an;iclockwisely rotated about the pivot shaft 52 by an
action of the spring 56, so that the pusher 50 separates

from the electronic component 1. A stop 57 which can be



in prescribed positional relations with respect to the alignnent holes 36.
The negative images 38 shown in Fig. 11 and the printing surfaces 37 shown
in Fig. 13 are sinply illustrated as nere rectangles. In order to provide
the marking 5 of "Al" as shown in Fig. 1, each printing surface 37 has a
mrror image of "Al", and each negative im2@ge 38 has a shape correspondi ng
to the printing surface 37. The negative inmages 38 are arranged along the
circunference of the original plate 35. Then, the original plate 35 is
pl aced on the resin plate 32, as showmn in Fig. 12. At this tinme, the

al i gnment pins 31 of the base plate 28 are inserted in the alignment holes
36 of the original plate 35, thereby aligning the base plate 28 and the

original plate I i is ptbvided Jsh
ot her. - Ibé%t‘#e&é; (glrteorre% rl“é%g gtlgthets eomjhe‘{ean?%.liz,p tr‘{e ~original

plate 35 i's iriadalelh W e dhiA8¥iALCknd P¥ suth anticlockwise rotation

of the lever 53.

Aloﬁg the intermittent rotation of the rotor 18, the
pusher 50 presses every electronic component 1 which is
positioned on the terminal bloék 43, wherxeby the measuring
terminals 44 and 45 are reliably brought into contact with
the terminal electrodes 3 énd 4 for measuring
characteristics of the electronic component 1. At least
the surface of the rotor 18 is preferably made of an
‘electrical insulating material, to cause no undesired
electric short during such characteristic measureﬁent.

Any electronic ccmponent 1 which is decided as having
imprcper characteristics in the aforementiﬁned'
characteristic measurement is then discharged from the
corresponding holding portion.19. Fig. 3 shows a
discharge tube 58 for discharging such a defective
electronic cdmponent 1. This discharge tube 58 removes
the defective electronic component 1 from the holding -
portion 19 on the basis of vacuum suction. In order to
further reliably remove the defective electronic component
1 by the discharge tube 58, the air blow passage 24 is
‘provided in the bottom plate 22 és shown in Fig. 7, in
correspondence to the position provided with the discharge

tube 58. This air blow passage 24 blows compressed air



that 'the resin plate 32 is exposed through the original pl ate 35. Thus,

t he uncured portion 34 of the resin plate 32 is cured in regions
correspondi ng to the negative i mges 38 (Fig. 11). Referring to Fig. 12,
numeral 39 denotes a portion which is cured in a region correspondi ng

to each negative image 38. Thus, the resimplate 32 has the cured
portions 33 and 39 and the uncured portion 34. Then, the original
plate 35 is renoved and the wuncured portion 34 is washed out with a |liquid
such as water or alcohol in this state. Referring to Figs. 13 and 14,

t he. uncured portion 34 is conpletely renoved. Figs. 13 and 14 show
the printing plate 25 as conpleted, having a plate nenber 40 which is

formed on the

of cured ultraviolet setting resiiny In this printing plate

5&@'@&5,ﬁglaﬁﬁgpb8¥kﬁbﬁglg¥3ﬂK&&EﬁnybﬁbiﬂgSQuFLgces 37

plurality of pridissg;sorEaeesrdfial eomponended alwre the disehatgeenube
The printing plate 25 enbodying the present invention in the '

af orenent i oned s@nneguél SRUALJpIBw! Bask@WR Firh@genoBobei pgoplided 16 as
shown in Fig. 3, to downwardly direct"th printing surfaces 37. The hol ding

plate 26 is pr
W th
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employed for blowing compressed air therethrough.

The marking 5 shown in Fig. 1 is provided in a second
position 59 following the first position 41 on the moving
path of the holding portions 19 which is defined by the
rotation of the rotor 18, i.e., a position following that_
provided with tﬁe discharge tube 58 .

The first rotor 18 and the printing plate 25 overlap with
each other at this second position 59. Figs; 19 to 22

show the structure of a portion around the second position

59 in detail.

In the second position 59, the bottom plate 22 is
provided with the notch 23 as shown in Fig. 6. As shown
in Figs. 20 to 22, a platen 60 is positioned in this notch

23. This platen 60 provides a support surface 61 for

.supporting each electronic component 1. This support

surface 61 is opposed.to each-printing surface 37. The
piaten.éo is elastically displaceably held by a back
support 62. More specifically, a guide 63 is mopnted on
the back support 62, thereby holding the platen 60 to be
vertically displaceable with respect to the back support

62 within a prescribed range. A spring 64 is arranged



the l'ocation hole 30, so that the printing plate 25 is properly positioned
on the holding plate 26 by the- |ocation hole 30 and the |ocating

proj ecti on. As shown in Fig. 3, the plurality of electronic
conponents 1 which are fed along the aforenmentioned supply track 16 are
successively supplied into the first holdi®g portions 19 at a first
position 41 on a noving path of the holding portions 19 which is defined
by the rotation of the first rotor 18. Thus, each electronic conponent’ 1
is received in each holding portion 19, as shomn in Fig. 5. ' The

el ectronic conponents 1 pass through a position provided with a

characteristic réﬁ:"%felgr* q._q_}éi%-; $€ad 268! Qﬂgst;}gebia@ke t I#&&p{ £ ot ggkogr@fy&he

rotor 18. v%en I C conponen are mul “fayer ceramc

capacitors, ok 2 gde &@%ﬁ&&emtg rg@&é’@wf dgpicdaches
ros t her eo .

adapted to neasure atic capaC|tance homs this

characteristic_ne d ail F@ferrlng to Fig. 15
a terninal blod® %}L&r Touh lr? f’ﬁe bg?tom plate 22. This term nal bl ock

43 is
The back support 62 is provided by “an

end of a lever 65. As shown in Fig. 20,

the lever 65 is mounted to be rotatable with respect to a
fixed surface 66 through a pivot shaft 67. Due to
rotation of the lever 65, éherefore, the back support 62
can approach to and separate from each printing surface
37. An electromagnet 68 is ﬁrovided on the fixed surface
66, so that the lever 65 is clockwisely rotéted in Fig. 20
about the pivot shaft 67 and the back support 62
approaches to each printing surface 37 when the
eiectromagnet 68 is on. When the electromagnet 68 is off,
on the other hand, the lever 65 is anticlockwisely rotatad
by an action cf the spring 69 and the back support 62
separates from each printing_surface 37. A stop 70
defines a terminating end of the anticlockwise rotation of
the 1;ver 65.

in the second position 59, a contact member 71 i;
positidnéd above the rotor 18. This contact member 71 has
a through hole 72 for receiving each printing éurface 317.
The contact member 71 is provided on an end of a lever 74
which is mounted to be rotétable with respect to the fixed

surface 66 through a pivot shaft 73.



provi'ded with neasuring termnals 44 and 45, which are brought into
contact with term nal electrodes. 3 and 4 of each electronic conponent 1.
The neasuring termnals 44 and 45 are urged by springs 46 and 47
respectively to slightly project into each holding portion 19, so that the
19 sane are further reliably brought RBto contact with the term nal
electrodes 3 and 4. These neasuring termnals 44 and 45 are respectively
connected with electric wires 48 and 49, which are connected to an

el ectrostatic

capaci tance neasuring device (not shown). Each

el ectronic conponent 1 is downwardly pushed by a pusher 50, so that the
nmeasuring termnals 44 and 45 are further reliably brought into contact

; . ! f
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rotatable with res

Fig. 20 about the pivot shaft ?3 when the electromagnet 75
is on. Thus, the contact mémber 71 provides a contact
surface 76 which ccmes into dontact with each printing
surface 37, as shown by solid lines in Fig. 22. This
cqntact_surface 76 is substantially flush with each
printing surface 37 on it# periphery. 1In the state shown
in Fig. 22, the contact surface 76 may be exactly flush
with the printing surface 37, or mayv slightly upwardly
separate frcm the printing surface 37 by 0.1 mm, for
example.

When the electromagnet 75 is off, on the other hand,
the lever 74 is clcckwisely rotated in Fig. 20 by an

action of a spring 77. A stop 78 defines a terminating

end of this rotation. Due to such clockwisz rotation, the-

contact member 71 is downwardly displaced as shown in Fig.
21, so that the printing surface 37 is positionéd akove
the through hole 72.

The rotor 18 and tﬂe printing'piate 25 are
intermittently rotated in synchronization with each other,

so that the state shown in Fig. 21 is attained every

- stoppage of the rotation. In this state, the

electromagnet 68 is turned on to upwardly displace the

back:support 62 as shown in Fig. 22. Referring to Fig.



to a-fixed surface 51 through a pivot shaft 52. An el ectromagnet 54 is
nmounted on the fixed surface 51, so that the lever 53 is attracted by the
el’ectromagnet 54 when the same is on, as shown in Fig. 15. Thus, the
pusher 50 presses each el ectronic conponent | preferably at an adjustable
degree of pressing. Thus, the positional r2# ation between the pusher 50
~and the lever 53 is rendered. adjustable, so that the adjusted position of
the pusher 50 is fixed by a set screw 55. When the electromagnet 54. is
.off, on the other hand, the lever 53 1is anticlockw sely rotated about the
pi vot shaft 52 by an action of the spring 56, so that the pusher 50
separates - fromthe electronic conponen A sto 57 whi.ch

20 br ought 2% nt Bh@ oRPELELRN: R é??é"rk 5‘3‘?8 BEobitddd 1’fct’tﬁ' s‘c?e’f"r n?}ﬁ‘@w%
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every eleCtrOnléBthgongg}e%eggiggehsupward displacement of the back
support 62, the platen 60 pushes up the electronic .
component 1, ﬁo bring the same into ccntact with the
printing surface 37. The spring 64 enables the electronic
component 1 to come into contact with thé printing surface
37 substantially at a constant pressure.

The electromagnet 75 is turned on simultaneously with
or slightly in advance of the aforementicned upward
displacement of the back support 62, whereby the contact
member 71 is also upwardly displaced as shown in Fig. 22.
Referring to Fig. 22, the position of the conﬁact member
71 in the state shown in Fig. 21 is illustrated by phantom
lines. The cecntact member 71 provide; the contact surface
76 which is substantially flush with the printing surface
37 on its pexiphery, and the electronic compénent 1 is
brought into contact with the contact surface 76 so thét
the electronic component 1 and the printing surface 37 are
prevented from application of an excessive printing
pressufé.

Thus, the electronic component 1 is ma;ked by_the

. printing surface 37. Thereafter the back support 62 is
downwardly displaced as shown in Fig. 21, thersby

dbwnwardly displacing the platen 60 as well as the contact



posi tiioned on the term nal block 43, whereby the neasuring termnals 44
and 45 are reliably brought into contact with the termnal electrodes 3
and 4 for neasuring characteristics of the electronic component 1. At

| east the surface of the rotor 18 is preferably made of an electrical
insulating material, to cause no undesired25el ectric short during such
characteristic neasurenent. Any el ectronic conponent 1 which is

deci ded as having inproper characteristics in the aforenentioned
characteristic nmeasurenent is then discharged fromthe corresponding

hol ding portion 19. Fig. 3 shows a discharge tube 58 for discharging such
a defective electronic conponent 1. This discharge tube 58 renpbves the

defective el echembes 7AMPOMRY th fEwe aa@nbakdl assggg\ggﬁhw ofNchBe basis

of vacuum suction. In order to further reliabl e defective

el ectroni c conggpeRtt heRbelrhe id) Sa{@refe&HPSnEE cbﬁl‘is?ﬂénélf%eaféée d?4o

Is provided in the botton1p|ate 22 as shown iIn correspondence

to the positiogepaedtdedrdm R orliseing Isurtabe 58 Therserdi ¢n &l OW passage
24 bl ows conpressed air
electronic component 1 is returned to the prescribed
position of the holding portion 19 again.

Along the aforementioned intermittent rotation of the
printing plate 25, the printing surfaces 37 are coated
with ultraviolet setting ink, for example. Fig. 3 shows
an ink applicator 79, which.is illustrated in Fig. 16 in
detail.

The ink applicator 79 comprises an ink fountain
roller 80, an ink distributing roller 81 and an ink form
roller 82, being successively in contact with each other,
which are rotated along arrows 83, 84 and 85 réspectively.
These rollers 80 to 82 are made of rubber respectively. A
blade 86 is arranged with a prescribed cleérance between
the same and the ink fountain roller 80. ' A dispenser 87
is arranged above the clearance‘between the blade 86 and
the ink fountain roller 80, for dripping ink. The ink
drlooed from the dispenser 87 is guided onto a surface of
the ink fountain roller 80 through the clearance between
the blade 86 and.the ink fountain roller 80, and its |
flowability is maintained by an acfion of the ink.
distributing roller 81, for forming an ink film having a

uniform thickness on the ink form roller 82. The ink



21 ~ toward the holding portion 19, thereby forcing the defective

el ectroni c conponent 1 into the discharge tube 58. Such an air blow
passage 24 may not be provided in particular, but the suction passage 21
can also be enployed for blow ng conpressed air therethrough. - The
marking 5 shown in Fig. 1 is provided in aggecond position 59 follow ng
the first position 41 on the noving path of the holding portions 19 which
is defined by the rotation of the rotor 18, i.e., a position follow ng
that provided with the discharge tube 58 The first rotor 18 and the
printing plate 25 overlap with each other at this second position 59.
Figs. 19 to 22 show the structure of a portion around the second position

59 in detail. strz.l%u{\%itxgg 25E00 g 995&.15;'09@_1%% séﬂesbﬂmmgoawh 1822 difis,

provided wi t h HETS as s own’in |gs 20 to 22,

a platen 60 |§ép§ic#l&r@g écp {,p% rgggea_ ez%l }gq]saﬁg‘ge 460 prow des a

support surfa supporfrng eac ect i ¢ conponent 1.' This
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ink form roller 82 is applied onto the printing surfaces
37. The ink form roller 82 is continﬁously rotated along
arrow 85, as shown in Figs. 17 and 18. Referring to Fig.
17, the printing plate 25 is stopped after the
intermittent rotation. Then the printing plate 25 is
rotated along arrow 27, so that one of the printing
surfaces 37 comes into contact with a peripheral surface
of the ink fcrm roller 82 as shown in Fig. 18, to be
coated with the ink. The peripheral speed of. the ink focrm
roller 82 is preferably substantially matched with the
moving speed of each printing surface 37 following the
rotation of the printing plate 25.

The aforementioned ink applicator 79 iLs preferably
easily exchangeable.with another ink applicator as a unit.
Thus, it is possible to quickly cope with change of the
type of the ink to be employed.

geﬁe;ring again fo Fig. 3, each electronic componeat
1 passing through the second position 59 for marking is
brought into a position.under an image sensor 88 by the
"intermittent rotation of the firsﬁ rotor 18. The image
sensor 88 is turned on in synchronization with the stop

timing of the rotor 18, to decide defectiveness/non-



support 62. Mre specifically, a guide 63 is nounted on the back support
62, thereby holding the platen 60 to be vertically displaceable with
respect to the back support 62 within a prescribed range. A spring 64 is
arranged 22 between the platen 60
and the back support 62 for urging the pl&7n 60, so that its support
surface 61 approaches to each printing surface 37. The back

support 62 is provi ded by an end of a lever 65. As shown
in Fig. 20, the lever 65 is nmounted to be rotatable with respect to a
fixed surface 66 through a pivot shaft 67. Due to rotation of the |ever
65, therefore, the back support 62 can approach to and separate from each
printing surfalefedvivdmessecofr dimegmetrithg s5 p(Pigded )oprddveidedeon seathce
66, so that the lever 65 is clockwisely rotated in Fig. 20 about the pivot
shaft 67 and tdiedandnicppompofizgntaor oaches to each printing surface 37

when the electromagnet 68 is on. Wien the el ectromagnet 68 is off,

: . A discharge tube 89 is arranged following the image
sensor 88. This discharge tube 89 is adapted to take out
any electronic component 1 which is decided as having a
defective marking 5 by the image sensor 88, on the basis
of vacuum suction. Also in the position provided with the
discharge tube 89, the bottom plate 22 may have the air

- blow passage 24 as shown in Fig. 7, so that the air blow
passage 24 blows comprassed air for reliably forcing the
defective electronic_componenﬁ 1l to be dischérged irto the
discharge tube 89. |

A second rotor 90 is arranged on a position different
from that of the first rotor 18. The second rotor 90 is
in the form of a disk, which is provided with a plurality
of, e.g., 50 second holding porticné 91 distributed along

- its peripheral edge portion for receiving the electronic
components 1 one by one therein respectivgly. The second
rotor 90 is intermittently rot;ted alcng.arrow 92. The
second rotor 90 is substantially similar in structure to
the first rotor 18, and a bottom plate (not shown)
corresponding to the bottom plate 22 is also arranged in
relation to the second rotor 90.

A supply track 94 is provided to extend frcm a third

position 93 following the second position ‘59 on the moving



on the other hand, the lever 65 is anticlockw sely rotated by an action of
the spring 69 and the back support 62 separates fromeach printing surface
37. A stop 70" defines a termnating end of the anticl ockwi se rotation of
the | ever 65. In the second position 59, a contact nenber 71 is
positi oned above the rotor 18. This contagg nenber 71 has a through hole
72 for receiving each printing surface 37. The contact nenber 71 is

provi ded on an end of a lever 74 which is nounted to be rotatable with
respect .to the fixed surface 66 through a pivot shaft 73.

23 An el ectromagnet 75 is mounted on the fixed surface 66, so
that the lever- 74 is anticlockwisely rotated in Fig. 20 about the pivot

shaft 73 when ?actelo%c':tr Ne&le 7l‘%ld..isn P portidis LhewharhAGls RIS {ed by

provi des a con sur ace 6 which cones Into contact with each prlntlng
surface 37, asypROWLHRAY T gk l[dHESEirsEifthbta2. 181 §.eCqnaagosiitiace 76 is

substantlally flush with each

following that of the discharge tube 89
toward the position provided with the second
rotor 90. The electronic components.1 are fed to the
supply track 94 from the holding portions 19 which are
located in the third position 93. Thus, all electronic
components 1 provided on the suppiy track 94 have been
decided as proper in both of the characteristics and the
markings 5. Along this supply track 94, the plurality of
electronic components 1 are carried along arrow 95 in a
tandem state. A sensor (not shown) is preferably provided
for detecting any electronic component 1 which fails to be
fed onto the supply track 94 at the third position 93 and
étill remains in the co:responding first holding portion
19, to remove the remaining electronic component 1 on the
basis of a result of detection.

On the supply track 94, the electronic components 1
.upwardly direct the surfaces provided with the markings 5
(Fig. 1). The supply track,94 passes through an
ultraviélet curing oven 96. During movement on the supply
track 94, therefore, the ultraviolet setting ink employed
for marking the electronic components 1 is cured. The
length of the supply track 94 is so selected that the ink

is irradiated with ultraviolet light for a time reguired



printing surface 37 on its periphery. In the state shown in Fig. 22, the
centact surface 76 may be exactly flush wth the printing surface 37, or
may slightly upwardly separate fromthe printing surface 37 by 0.1 nm for
exanpl e. Wien the el ectromagnet 75 is off, on the other hand, the

|l ever 74 is clockwisely rotated in Fig. 2@%y an action of a spring 77. A
stop 78 defines a termnating end of this rotation. Due to such cl ockw se
rotation, the contact nenber 71 is downwardly displaced as shown in Fig.
21, so that the printing surface 37 is positioned above the through hole
72. - The rotor 18 and the printing . plate 25 are intermttently
rotated in synchroni zation with each other, so that the state shown in
Fig. 21 is attaifed sushycustigygpage of the rotation. In this state, the

el ectromagnet 68 is turned on to upwardly displace the back support 62 as
shown in Fig. 22. Ref%hei edectunic components 1 fed along the supply4

track 94 are successively supplied into the second holding
portions 91 at a fourth position 97 on a moving path of
the second holding portions 91 which is defined by
rotation of the second rotor 90.

These.electronic components 1 are brecught into a
fifth positicn 98 followtng the fourth position 97, along
the rotation of the second rotor 90. At the fifth
position 98, the receiving tape 7 provided with ths bottom
sheet 10 as shown in Fig. 2 inr detail is intermittenfly
fed along arrcw $%9. Thus, the electrcnic components 1
which are held in the second holding portions 91 are
successively supplied into the cavities 8 of the receiving
tape 7 every time the second rétor 90 and the receiving
tapé 7 are stopped. A pusher or a suction chuck (not
shown), for example, is émployed for supplying the
electronic components 1 into the cavities 8. After the
electronic components 1 are inserted in the respective
cavities 8, the top sheet 9 is applied onto the receiving
tape 7, thereby obtaining the desired taped electronic

component series 6 as shown in Fig. 2.



22, the position of the back support 62 in the state shown in Fig. 21 is
illustrated by phantomlines. In response to the aforenentioned upward
di'spl acenent of the back support 62, the platen 60 pushes up the

el ectronic component 1, to bring the sane into contact with the printing
surface 37. The spring 64 enables the elec3®onic conponent 1 to cone into
contact with the printing surface 37 substantially at a constant pressure.
The el ectromagnet 75 is turned on sinultaneously with or slightly in
advance of the aforenentioned upward displacenent of the back support 62,
whereby the contact nenber 71 is also upwardly displaced as shown in Fig.
22. Referring to Fig. 22, the position of the contact nenber 71 in the
state shown in Fig. 21 is illustrated by phantom lines. The contact nenber
71 provides the contact Haninge 4huss dgsiaxiibed stihet dnveatignf bYsEeRRERNCee
printing surface 37 on its periphery, and the el ectronic conponent 1 is
brought into contatP W tPRIhECELRX aembedimant 76itoishdio ke c2BPEEFLG T EE
component 1 and the printing surface 37 are prevented from application of
an excessive print Fhgt ‘p‘hésgefi@?lbed embpddmente ig exempliaryc SRIhe&md 1S s
marked by the printing surface 37. Thereafter the back support 62.is
downwar di y di spl-acEBSgePsabwe | koF pedificafdarpyand variation without

departure from the scépe of the invention as

determined by the appended claims.



downwar dl y displacing the platen 60 as well as the contact

25 menber 71. Due to the downward di spl acenent of the contact nenber

71, the electronic conponent 1 is forced to separate f%BﬁTFﬁE‘ETTﬁT#ng——-—
surface 37. Then the electronic conponent 1 is returnedl"u"”mﬂ ' ,
position of the holding portion 19 again. 31 Along th WWHMW

intermittent rotation of the printing plate 25, the printing strfaces

are coated wth ultraviolet setting ink, for exanple. Fig. 3 shows an ink

applicator 79, whi cOQLAIMSEL:lustrated in Fig. 16 in detail. The ink
applicator 79 conprises an ink fountain roller 80, an ink distributing

roller 81 and an i nk-forf PrénténgsPlase epdeyess fiore Mprking MARICTREHC
each other, which are rotated along arraws 83, 84 and 85 respectively.

These rollers 80 toC8BPAPE fEde "o % § VRPTIS IR ade 86 i s
arranged with a prescrlbgdbgggag¥ygzl§gﬁgyyging a rigid material; and

a printing member comprising a light 'cured
setting resin, said printing member being located on

said base plate for providing a printing surface.

2. A printing plate in accordance with claim 1,
wherein said printing -surface comprises a convex

printing surface.

3. A printing plate in accordance with claim 1 or 2,
wherein said base plate further comprises g'raised

boss at a central portion of the base plate.

4, A printing plate in accordance with any preceding
claim, further comprising a plurality of alignment
.pins upstanding from said base platé for permitting
alignment of an exposure mask with said printing

member.

5. A printing plate in accordance with any preceding
ciiim, wherein the printing plate is in the form of a
disk having a plurality of printing surfaces
distributed along the peripheral edge poftion of the
disk.



the sane and the ink fountain roller 80. A dispenser 87 is arranged above
t he cl earance between the blade 86 and the ink fountain roller f or
dripping ink. The ink dripped fromthe di spenser 87 is Immnmmmﬁlllu
surface of the ink fountain roller 80 through the cleal
bl ade 86 and.the ink fountain roller 80, argRits flowabFlity % s "mintained
by an action of the ink distributing roller 81, for formng an ink film
having a uniformthickness on the ink formroller 82. The ink
26 di stributingrol | RPBINEEYT PIAF AL AGEPTalane Mish am'sprecndlng
addition to the rotatjon alo ar,r ow 84 is shown in Fi &7 and 18,
the ink provided on $HEE™i nWAFEEHY fdid B35 sPLBHEI SPHHSS PREtieR
surfaces 37. The i r r 82 is continuously rotated anng arrow
85, as shown in Figg$°%€ @ﬁ%?%%ﬁ Referring to Fig. 17, the printing plate
25 is stopped after the intermttent rotation. Then the prrntrng pl ate 25
S rotated al ong arrow 27, so that one of the printing

: 7. A method of manufacturing a printing plate for

use in marking electronic components, said method
COmprisihg:

preparing a base plate comprising first alignment
means for aligning an exposure maek therewith;

fixing a resin plate comprising an uncured
setting resin, to said base plate;

‘Preparing an exposure mask comprising second
alignment means for cooperating with said first
alignment means, said exposure mask providing a
negative image of a desired printing surface;

mounting said exposure mask on said resin plate
in proper alignment using said first and second
cooperating alignment means; |

exposing said resin plate through said exposure
mask to light to cure portions of said resin plate;
and

removing uncured portions of said resin plate to-

provide said desired printing surface.

8. A method in accordance with claim 7, wherein said
step of  preparing ‘a base plate including first

alignment means comprises preparing a base plate with



surfaces 37 cones into contact with a peri pheral surface of the—+tnk—+form

roller 82 as shown in Fig. 18, to be coated with thep I | ipher al

speed of the ink form roller 82 is preferably subst aHI" mI" lmHmv\th
f

the noving speed of each printing surface 37 followng thet rotasi on o

the printing plate 25. The aforenent3®ned ink applicator 79 is

preferably easily exchangeable with another ink applicator as a unit.

Thus, it is possible to &uicklé cope W th change of the ype .of the ink_to
a

be enpl oyﬁd. - RefBt Eﬂ&iﬁ i REt AFIgRment c RINY e ARDNIER T NFERENt OF1
passi ng throu t he_secaon Lti 9. f Kj is._br '

ppsitign unde?-an iRﬁ&@g§3ﬁ§g%58§§§§§FESO&?%?; %ﬁﬁf%ﬁ%ngggggpéﬁ'%49?ﬁ%ent
first rotor 18. Themb%@gp@@f?éﬁes?%ﬁ%éﬂﬂ?%@rle:&ﬂbél/ﬁé%Qﬁkzééxhﬁfiﬂiﬁﬁ

the stop timng of the r cl de def ecti'veness/ non-
27 def ect i veneas polurialld tiyprdd ngl fgrimkerit Holesovi ded on each
9. A method in accordance with claim 7 or 8 wherein

said fixing step comprises fixing a resin plate
comprising an uncured ultraviolet setting resin and
said exposing step comprises exposing said resin plate

to ultra violet light.

10. A method in accordance with any of claims 7 to 9,
wherein said step of preparing said base plate’
comprises providing said base plate with a location
hole at a predetermined position with respect to said

first alignment means.

‘ 11. A method in accordance with any of claims 7 to
10, further comprising curing part of said resin plate
prior to said fixing step to facilitate easier

handling of said resin plate during said fixing step.

12. A method in accordance with any of claims 7 to
11, wherein said printing surface is formed by said
exposure and removing steps to comprise a convex

printing surface.



el ectronic conmponent 1. A discharge tube 89 is arranged fol |l owi ng the
i.mage sensor 88. This discharge tube 89 is adapted toW

el ectroni c conponent 1 which is decided as having a defmm
t he i mage sensor 88, on the basis of vacuum suction. m"] m" Eim ,o
provided with the discharge tube 89, the Bipttomplate 2Z mAy have tshe:=air

bl ow passage 24 as shown in Fig. 7, so that the air blow passage 24 bl ows

conpressed air for reliabhl y forcing t€ def ective, el ectronic co Ogb{l
to be discharged inttd thé nyfacturing, & .ttt "1‘%3

arranged on a position.diff nt that f the fidrst

second rotor 90 is e“\?"‘t%’e?cfo&rﬂ mgrg \ﬁ% %tqosrupe oﬁ%“&goo%ergﬁs’ sea:.d
“plurality of, e.g. metPoE 1110_41 gportlons 91 distributed along its
peri pher al edge portlon for cel vl g the el ectronic conponents 1 one by’

one therein respectivel ypr'ggﬁﬁefg)raj bas¥ Plate icf idteidid tretid i Dtised Rty

al ong arrow 92. The second rotor 90 is substantially simlar in structure
to the first rotor pt®vigied awbbht am plamaliny efovpyojeotingpakignment
the bottomplate 22 is also arranged in relation to the second rotor 90.

A supply track 94 | ®imsdvi ded to extend froma third position 93 follow ng

the second position 59 O%zze%%.rq%\/g! a% original plate having a plurality of

alignment holes for receiving said plurality of
alignment pins respectively and providing a negative
image corresponding to a desired printing surface;

fixing a resin plate of uncured ultraviolet
setting zresin to said .base plate on a side being
provided with said alignment pins;

placing said original plate on said resin plate
and inserting respective said aligmment pins in
respective said alignment holes for aligning said base
plate and said original plate with ‘each other;

exposing said resin plate through said original
plate for curing said resin plate in a region
corresponding to said negative image; and

removing a portion of said resin plate excluding

-said cured region.

14. A method of manufacturing a printing plate in
accordance with claim 13, wherein said resin plate
being fixed to said base plate is already cured in a

part along its thickness on a side facing said base



28 ~ path of the first holding portions 19 which is defined by the
rotation of the first rotor 18, i.e., a position follow ng that of the

di scharge tube 89 toward the position provided with the second
rotor 90. The electronic conponents 1 are fed to the supply track 94 from
t he hol ding portions 19 which are |ocated35n the third position 93. Thus,
all electronic conponents 1 provided on the supply track 94 have been

deci ded as proper in both of the characteristics and the narkings 5. Al ong
this supply track 9plat®e plurality of electronic conponents 1 are carried
along arrow 95 in a tandemstate. A sensor (not shown) is preferably
provided for-detecting any electronic conponent 1 which fails to be fed

.onto the supply tra 94 at t h|r i he
correspondi ng flrstEEOIdPhg oﬁf éﬁkﬁ t% §%§é#r# %?ﬁi%%lc
conponent 1 on the aEééRaﬁEeaﬁlwlélﬁm dfﬁ €5t 98, whereif éa'l‘ii BHYP Yo£
track 94, the electronic conponents
preparing said base plate comprises providing said
base plate with a location hole having a prescribed
positional relationship between the same and said

plurality of alignment pins.

16. A printing plate or method of manufacturing the
same substantially as described herein with reference

to the accompanying drawings.

|



upwardly direct the surfaces provided with the markings 5 (Fig. 1). The
supply track 94 passes through an wultraviolet curing oven 96. During
movenent on the supply track 94, therefore, the ultraviolet setting ink
enpl oyed for marking the el ectronic conponents 1 is cured. The |ength of
the supply track 94 is so selected that the ink. is irradiated with
ultraviolet light for a tinme required 1 _ 29
for such curing. The el ectronic conponents 1 fed along the supply
track 94 are successively supplied into the second holding .portions 91 at
a fourth position 97 on a noving path of the second hol ding portions 91
which is defined by rotation of the second rotor 90. ' These
el ectronic conponents 1 are brought into a fifth position 98 follow ng the
fourth position 97, along the rotati the second rotor 90. At the
fifth position 98, the receiving taggnéqgﬁo ?ded Wi th the bottom




A

sheet 10 as shown in Fig. 2 in detail is intermttently fed along arrow
99." Thus, the electronic conmponents 1 which are held in the second hol di ng
portions 91 are successjvely supplied into the cavities 8 of the receiving
tape 7 every tine the second rotor 90 and the receiving tape 7 are
stopped. A pusher or a suction chuck (not shown), for exanple, is enployed
for supplying the electronic conponents 1 into the cavities 8. After the
el ectronic conponents 1 are inserted in th& respective cavities 8, the top
sheet 9 is applied onto the recgtyng» tape 7, thereby obtaining the
desired taped el-ectronic conporfen etids 6 as shown in Fig. 2.
30 Havi ng thus described the invention by reference to a
particul ar enbodinent, it _is to be appreciated that the described
enbodi ment is exe y and isﬁgfusceptible to nodification and

9]

vari ati on w thout rom scope of the invention as




detetm ned by the appended cl ai ns. CLAIMS: 1. A printing plate
enpl oyed for marking electronic conponents, the printing plate conprising:
a base plate conprising a rigid material; and a printing nenber
conprising a light cured setting resin, said printing nmenber being |ocated
on said pase pIatei%)FpZ?g zqg a printing surface. 2. Aprinting

pl ate in accordance w t'h i*m whereig said printing surface conprises
a convex printing surface. 3. Awprinting plate in accordance with claim
1 or 2, wherein said base PPate further conprises a raised boss at a
central porti of the base lplafe. . lntlng plate in accordance

W th any prece g ebam fNrthe 3 S™g a plurality of alignnent

~ pi ns upstandi ng om sai d bas itting alignnent of an
exposure mask wiftNq said prin .

FIG.5




menbér . 5. A printing plate in accordance with any preceding claim
wherein the printing plate is in the formof a disk having a plurality
of printing surfaces distributed along the peripheral edge portion of

t he di sk. _ S 32 6. A printing plate in
accordance wth any preceding claim wherein said base plate conprises a
| ocati on hol e therein. FZ(GA thod of granufacturing a printing plate
for wuse in marking el ectronrc®conponents, said nethod conprising:
preparing a base plate conprising first alignment neans for aligning an
exposure mask therew th; fixingZzgresin plate conprising an uncured
setting resin, to said base_g preparing an exposure nask
conprising second alignmne c®pperating with said first

X
.
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ali gnment neans, said exposure mask providing a negative imge of a
- desired printing surface; nmounti ng said exposure nmask on said resin
plate in proper alignnment using said first and second cooperating .
al i gnnment neans; exposing said resin plate through said exposure nask
to light to cure portions of said resin plate; and removi ng uncured
portions of said resin plate to provide Baid desired printing surface.

8. A nmethod in accordance with claim7, wherein said step of preparing
a base plate. including first- afFgh@nt fgdns conprises preparing a
base plate with _ 33 a plurality of alignnent
pi ns, and said step of preparing an exposure mask conprising second
~alignment neans conprises preparing an exposure mask conprising a
plurality of alignnent holes. 9. A nethod in accordance with claim?7 or

8 wherein | _ 34 31 o9 39 35




said*fixing step conprises fixing a resin plate conprising an uncured
ul.traviolet setting resin and' said exposing step conprises exposing said
resin plate to ultra violet |ight. 10. A method in accordance with any
~of clainms 7 to 9, wherein said step of preparing said base plate
conprises providing said base plate with a location hole at a e
predeterm ned position with respect to saRd first alignnment neans. 11.
A nmethod in accordance with any of i 7.t 10, further conprising
curing part of ,said resin plate p 'o?(%i sh fixing step to facilitate
easier handling of said resin plate during said fixing step. 12. A

met hod in accordance with any of clains 7 to 11; wherein said printing
surface is forned by said exposure and renoving steps to conprise a convex
printing surface. ' 13. A method of nmanufacturing a printing
pl ate
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. enplyed for marking el ectronic conponents, said nethod conprising:
;. preparing a base plate of a rigid material being provided with a plurality
‘of projecting alignnent pins; preparing an original plate having a
- plurality of alignment holes for receiving said plurality of alignnment
- pins respectively and providing a negative image corresponding to a
desired printing surface; fixing a rgsin plate of uncured ultraviol et
setting resin to said base plate on a side being provided with said
al i gnnment pi ns;. pl acing said ori 'n?; pk?gg on said resin plate and
inserting respective said alignnment né pective said alignnent
hol es for aligning said base plate and said original plate with each
ot her; exposing said resin plate through said original plate for
curing said resin plate in a region- correqug%;ng to sald negative i nmage;

| etle

and removing a portion of said resin pl excl udi said cured
regi on. 14. A nmethod of nanu =d/é2 in .accordance
-with claim 13, wherein 58 hq'NQT %p said baﬁg plate is
“already cured in a /,/’ ‘
. | v
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part along its thickness on a side facing said base
35 pl at e. 15. A nethod of manufacturing a printing plate in accordance
.with claim13 or 14, wherein said step of preparing gphfi~bhase
conprises providing said base plate with a |ocation
prescri bed positional relationship between the sane
al i gnnent pi ns. 16. A prinnting plate gg net hod of
substantially as described herein with reference to
dr awi ngs.

ABSTRACT
PRINTING PLATE

A printing plate (25) employed for marking components
held in a marking apparatus comprises a base plate (38) and
a printing member (40) formed thereon. The base plate (28)
is made out of a rigid material and comprises a location -hole
(30). - The printing member (40) comprises a cured light
sensitive setting resin and provides a printing surface (37).
The base plate (28) preferably incorporates a raised boss
(29) at a central portion of thé base plate (28) and a

'plurality of alignment pins (31) upstanding from the base
plate (28) for permitting proper alignment with an exposure

mask during manufacture of the printing plate (25).

FIGURE 14



