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Marking Apparatus for Electronic Components
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an apparatus for
marking surfaces of electronic components, and more
particularly, it relates to a marking apparatus employing
a printing method.
Description of the Background Art

For example, chip-type electronic components such as
multilayer ceramic capacitors or other types of electronic
components are provided on snrfaces thereof with markings
indicating characteristics or the like. One of methods of
providing such markings is a printing method employing a =
printing p;ate. .' _ -

Electronic components are marked by such a printing.
method in the'following manner, for example: ¥First, a
holder having a plurality_of;pavities which are arranged
in the form of a matrix is so prepared that chlp—type
electronic components, for example, are charged to be
stored one by dne in the cavities respectively. On the
other hand, a pngn;;ng plate haang pr;ntlng surfaces
which are arranged in posxtlons correspondlng to those of
the cav;tles for p;pvidlng desteJ markﬁhgs lssp;epared

Ink is applied to thls prlntlngxplate, Wthh n' turn is



partiihn arly, it relates to a marki ng apparatus enploying a printing
met hod. -Description of the Background Art For exanple, chip-type

Bl ectroni c conponents such as nmultilayer ceram c capacitors or other types

of electronic conponents are provided on surfaces thereof with narkings

i ndi cating characteristics or the like. One of net hoc:E@% S%th@ﬁﬂc

markings is a printing nmethod enploying a printing pl
f ol RERLAGEDranner

conponents are marked by such a printing method in t
for exanple: First, a holder having a -plurality of cavities which are
arranged :

brought into contact with surfaces of the electronic
components for providing the same with desired markings.
In the aforeﬁentioned printing method for providing
markings, the printing pressure of the printing plate
5 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, fox example,'
of the electronic components often exceeds a proper range
10 of the printing pressure. ?herefore, if the electronic
components have relatively large thicknesses, for example,
the printing surfaces may be crushed or the markings as
obtained maj be blurred; If the electronic components
‘have relatively small thicknesses, on the othexr hand, the
15 printing surfaces may be improperly brought into contact
with the electronic components, leading to unsatisfactory
L or incomplete markings.
'In the aforementioned printing method for providing .
markings, further, it is impoxrtant to align the printing
20 surfaces which are provided on the printing plate with the
electronic components, in order to properly mark the
electronic components. 1In particular, higher registration
is required as the electronlc components are miniaturized.

SUMMARY OF THE INVENTION SR DU IR
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25 Accordingly, an object of the present invention is to
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i'n*the formof a matrix is so prepared that chip-type electronic
conponents, for exanple, are charged to be stored one by one in the
tavities respectively. On the other hand, a printing plate having printing
Surfaces which are arranged in positions correspondi ng. - t he
cavities for providing desired markings is prepare TH\QSH’EETSH&ﬁ@& to
this printing plate, which in turnis REPLACED

-2- =

provide a marking apparatus for electronic components,
which can regularly provide excellent markings regardless
of dimensional dispersion of the electronic components.
Another object of the present invention is to provide
5 a printing plate which can align its printing surface with
each of electronic components to be marked in high
accuracy, and a method of manufacturing the same.
The marking apparatus for electronic components
according to the present invention comprises a printing
10 plate having a printing surface for 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
15 displaceable manner, which can approach to and separate
from the printing surface.

"} In the marking apparatus according to the present
invention, as hereinabove described, the electronic
components are supported by the piaten which is

20 elastically held by the back support in a displaceable
- mannex. Thus, the platen is displaced with respect to the
back support against elasticity for electronic components
~having dimensions allowing an excessive printing pressure,
whereby the printing pressure exerted by the printing

25 plate on the electronic components can be regularly
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into contact with surfaces of the el ectronic conponents for

"providing the sane with desired nmarkings. In the af orenentioned

brinting nethod for providing nmarkings, the printing[p
printing plate which is applied to the el'ectronic co
I nfl uences defectiveness/ non-defectiveness of the :
tol erance for dinensional dispersion such as dispersion

exanple, of the electronic conponents often exceeds a proper range 0

printing pressure. Therefore, if the electronic
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maintained at a proper level. Thus, it is possible to
regularly provide the electronic components with excellent
markings regardless of dimensional dispersion thereof.

Preferably, the aforementioned.marking apparatus
further comprises a contact member providing a contact
surface which is substantially flush with the printing
surface on iﬁs periphery, to be in contact with each 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 marking apparatus according to the
present inventioh'further'comprises an intermittently
rotated discoidal rotor having a plurality of holding
portions which are distributed along its peripheral edge
port;én for holding the electronic components one by one
therein respectively. This rotor is aligned with the
printing plate and the back support for successively
supplying the electronic components between the printing
surface and 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.
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conmponents have relatively |arge thicknesses, for exanple, the printing
surfaces may be crushed or the markings as obtained may be blurred. If the
tl ectroni c conponents have relatively small thicknesses, on the other

hand, the printing surfaces nmay be inproperly brought into contact “with

the el ectronic conponents, |eading to unsatisfacto
mar ki ngs. In the af orenentioned printing net
mar ki ngs, further, it is inportant to align the prlntlngR chs hi ch

are provided on the printing plate with the electronic conponents, in
order to properly mark the electronic conponents. In particular, higher
regi stration
Preferably, the printing plate is in the form of a
disk haviné a plurality of printing surfaces which are
distributed along its peripheral edge portion, and
intermittently rotated in synchronization with the
5 aforementioned rotor. The rotor and the printing plate
are so aligned with each other that the plurality of
holdiné portions and the plurality of p:inting_surfaces
are successively opposed to each other at a first position
on a moving path of the holding portions which is.defined
10 by the rotation of the rotor. The marking apparatus
preferably further comprises means for successively
supplying a plurality of electronic components to the
holding portions at a second position followed by the
first position on the moving path of the holding portions

15 which is defined by the rotation of the rotor, means for

taking out the electronic éompoﬁents from the holding

1
S

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
20 position, on a moving path of the printing surfaces which
is defined by the rotation of the printing plate.
According to the aforementioned preferred mode of the
present invention, a step of marking the electronic
components is continuously carried out along the
25 intermittent rotation of the rotor, whereby it is possible
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Is*required as the electronic conmponents are mniaturized. SUWARY OF THE

| NVENTI ON
provi de a marki ng apparatus for electronic conponents whi ch can

93_

Accordingly, the present invention ains to

rregul arly provide excellent markings regardl ess
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to efficiently mark a number of electronic components.

According to the present invention, also provided is
an apparatus for manufacturing a taped electronic
component series, including a mérking apparatus of the-
aforgmentioned preferred mode. This apparatus for
manufacturing a taped electronic component series
comprises an intermittently rotated aiscoidal'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 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 electxronic

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
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of ~ di nensi onal di spersion of the electronic conponents. According to
one aspect of the present invention, there is provided a marking apparatus
tfor electronic conponents, the apparatus conprising a printing pl at e

having a printing surface for marking el ectronic conponents, " a pl aten

provi ding a support surface which is positioned to
printing surface for supporting the electronic co IFFD HAS. RERN £,
and a back support, elastically displaceably holdir ABT S datM
support being capabl e of approaching to and separ ath
surface. The el ectronic conponents are supported by the pla

manufacture a taped electronic component series.

According to the present invention, further provided
is a printing plate which is advantageously applied to the
aforementioned marking apparatus for electronic_

5 components. This printing plate comprises a base plate of
a rigid material having a location hole, énd a plate
member of cured ultraviolet setting resin which is
provided on the base plate for providing a convex printing
surface.

10 Accoxding to the aforementioned printing plate, it is
possible to position the plate member which is held by the
rigid base plate in high accuracy through the location
hole provided in the base plate. Therefore, it is
possible to align each electronic cohponent to be marked

15 by this printing plate with the printing surface.

Further, the base plate can supply the overall printing

.‘5 plate with sufficient rigidity, so that the printing plate
is easy to handle.

The aforementioned printing plate can be manufactured

20 as follows: First, the base plate is prepared. This
plate is provided with a plurality of projecting alignment
pins. On the other hand, an original plate having a
plurality of alignment holes for receiving the plurality
of alignment pins respectively while providing a negative

25 image corresponding to a desired printing surface is
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whi'ch is elastically held by the back support in a displaceable manner.

Thus,

the platen is displaced with respect to the back support agai nst

elast|C|ty for electronic conmponents having di nensions allow ng an
excessive printing pressure, whereby the printing pressse—sexarted by the

printing plate on the electronic conponents can bg TH&%SHEET“AS BEEN
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prepared. Then, a resin plate of uncured ultraviolet
setting resin is fixed to a surface of the base plate
provided with the alignment pins. ~Then, the original
plate is placed on the resin plate and the alignment pins
are inserted in the alignment holes, to align the base
plate with the original plate. Then, the resin plate is
exposed through the original plate, whexeby the resin
piate is cured in a region corresponding to the negative
image. Then, a portioﬁ other than the uncured region is
removed from the resin plate. Thus, a desired ptinting
plate is obtained.

According to the aforementioned method of
manufacturiﬁg a printing plate, it is possible to form a
plate member- on the base -plate inlalignment with the -
plurality of alignment. pins provided on the base plate in
high accuracy. In the printing plate obtained in the
aforementioned manner, thérefore, it is possible to _
position the printing surface of the plate member in hig@
accuracy by simply properly positioning the base plate in
printing.

The above and further features of the present invention
are set out with partigulariﬁy 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.
/:
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maintai ned at a proper level. Thus, it is possible to regularly provide
the el ectronic conponents with excellent markings regardl ess of

di mensi onal di spersion thereof. Preferably, the aforenentioned
mar ki ng apparatus further conprises a contact nmenber providing a contact
surface which is substantially flush with the printing surface onits
periphery, to be in contact with each of the el ectronie—eerpererts—whi-eh
i s brought into contact with the printing surface. ThdH|S SHEEE HASSBEEN
to further reliably prevent the printing surface froml crusREPL@CEDen if| an
excessive printing pressure is

(D

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an éxemplary
electronic component provided with a marking accorxding to
the present invention;

5 Fig. 2 is a perspective view showing a part of a
taped electionic component series which is formed by a
plurality of the electronic components shown in Fig. 1;

Fig. 3 is a plan vie& schematically showing an
apparatus for manufacturing a taped electronic component
10 series according to an embodiment of the present
invention;
Fig. 4 is a perspective view showing a part of a
first rotor shown in FPig. 3 in an enlarged manner;
Fig. 5 is a perspective view showing an electronic’
15 component which is held in a holding porﬁion provided in
the first rotor shown in Fig. 4;
S ' Fig. 6 is a perspective view showing another part of
the first rotor shown in Fig. 3;
Fig. 7 is a perspective view showing still another
20 part of the first rotor shown in Fig. 3;
Fig. 8 is a bottom plan view of a base plate which is
included in a printing plate shown in Fig. 3;
Fig. 9 is a sectional view taken along the line IX -
IX in Fig; 8;

25 Fig. 10 is a sectional view corresponding to Fig. 9{
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appl i ed. Preferably, the marking apparatus - urt her
conprises an intermttently rotated discoidal rotor having a plurality of
holding portions which are distributed along its peripheral edge portion
for holding the electronic conponents one by one therein respectively.
This rotor is aligned with the printing plate and the bg 0
successively supplying the electronic conponents betweer L%EEEIHAQQEgN:
surface and the support surface by its intermttent rotdt]on, &E@ﬂh@
hol di ng portions render the printing surface and the suppor izl
accessible to the

y 2

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;

5 | Fig. 12 is a sectional view corresponding to Fig. 9,
showing fhe original plate which is aligned with the base
plate; .

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

10 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 a characteristic measuring device which is provided in .
relation to the first rotor shown in Fig. 3;

15 . Fig. 16 is a sectional view showing an ink applicator
which is provided in relation to the printing 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

20 ink from the ink form roller shown in Fig. 16 to printing
surfaces 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; |

25 Fig. 20 is a front elevational view showing the
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electroni c conponents when the sanme are positioned at |east between the
printing surface and the support surface.

*5- Preferably, the printing plate is in the formof a disk

having a plurality of printing surfaces which are distributed along its

peripheral edge portion, and THIS SHEET HAS BEEN
REPLACED

elements 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. |
5 DETAILED DESCRIPTION OF THE EMBODIMENT
Fig. 1 shows a chlp-type electronic component l. For
example, a multilayer ceramic capacitor has the appearance
shown in Fig. 1. The electronic component 1 comprises a
component body 2 of ceramic, for example, and terminal
10 electrodes 3 and 4 which are formed on both end portions
of the component body 2. A maxking 5 of *al", for
example, is provided on one major surface of the component
body 2. The mode of the marking 5, indicating the
characteristics of the electronic component 1, for
15 example, is arbitrarily changeable. This marking 5 is
provided by printing employing ultraviolet setting ink,
for example. .
The electronic component 1 shoﬁn 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
20 mm by 0.8 mm, for example. While such a miniature
electronic combonent 1 ia 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 each electronic

25 component 1 is improved in handleability in such a
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-ntermttently rotated in synchronization with the aforenentioned rotor.
The rotor and the printing plate are so aligned with each other that the
plurality of hol di ng portions and the plurality of printing surfaces
are successively opposed to each other at a firsi_positten A 1novi ng
path of the hol ding portions which is defined 3YH&%SHEEEHB$§#E8 t he
rotor. The marking apparatus preferably furthpr corREPLAGED neans| for
successi vely supplying a plurality of electron comnponents to the
hol di ng portions at a second position foll owed by the first position on
t he noving path of the holding portions which is defined by the rotation
of the rotor, neans for .

mounting step or the like. In the taped electronic

‘component series 6, the plurality of electronic components
1 are held by a tape to be distributed along its
longitudinal direction. In more concrete terﬁs, the taped
5 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 along its
longitudinal direction for receiving the electronic
components -1 one by one therein respectively. Uppexr and
10 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 d;rection.
15 In order to tape the plurality of electronic
components 1, the receiving tape 7 providéd with only the
"5 bottom sheet 10 is first prepared. Then, the electronic
components 1 are inserted in the respective cavities 8,
and the top sheet 9 is applied onto the receiving tape 7
20 to close the upper openings of the cavities 8.

Fig. 3 shows an apparatus 13 for manufacturing a
taped e}ectronic component series, including a marking
apparétus 12 accoxrding to an embodiment of the present
invention. This apparatus 13 is adapted to provide each

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

-
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t'akKi ng out the el ectronic conmponents fromthe hol di ng portions at a third
position followng the first position, and neans for applying ink onto
the printing surfaces at a fourth position, which is di fferent fron1the

first position, on a noving path of the printing 5 NilS
defined by the rotation of the printing plate. %@?ﬁg FE
aforenmentioned preferred arrangement of the prese I nv p of

marking the electronic conponents is continuously carried out al ong the
intermttent rotation of the rotor, whereby it is possible

1, and then to tape a plurality of electronic components 1
as shown in Fig. 2. The electronic components 1 are
provided with the marxkings S.by the marking apparétus 12,
and taped by a taping device 14.

5 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

10 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

15 along arrow 20. Due to such intermittent rotation, the
plurality of'holding bortions 19 are successively brought
into a prescribed position upon stoppage of the rotox 18.

Fig. 4 shows one of the holding portions 19 in an

enlarged manner. Each holding portion 19 holds a single

20 electronic componenﬁ 1, as shown in Fig. 5. A negative
pressure is applied to each holding portion 19 through a
suction passage 21, to position the electronic component 1
in the holding portion 19. 1In order to improve
positioning accuracy for the electronic component 1 in the

25 holding portion 19, the suction passage 21 is preferably
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to efficiently mark a nunber of electronic conponents. A

British divisional application (No. 9613887.0) has been filed that
corresponds to this application and is directed to an apparatus for
manuf acturing a taped electronic conponent series, itncluding a narking

apparatus of the aforementioned preferred node. Thi § THISISHEETUSAS BEEN
manufacturing a taped electronic conponent serigs conF Pfﬁﬁﬁ
intermttently rotated discoidal second rotor havi Prtread— 1y Qf
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econd

provided in a position close to one side of the holding
portion 19, as shown in Fig. 4.

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 portion of the
bottom plate 22, as shown in Fig. 7. Positions and
functions of the notch 23 and the air blow passage 24 are
described latex.

Referring again to Fig. 3, a discoidal printing plate
25 is arranged to partially overlap with the first rotor
18. This printing plate 25 is mounted on a lower surface.
of a discéidal holding plate 26. The printing plate 25
and the holding plate 26 are intermittently rotated along
arrow 27. The printing plate 25 is ﬁanufactured through
steps shown in Figs. 8 to 14.

A circhlar 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
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hotding portions which are distributed along its peripheral edge
portion for holding electronic conponents one by one therein

respectively, in addition to the marking apparatu The electronlc
¢conponents which are taken out fromthe first rotor =1

apparatus are successively supplied to the second Jic t he
second rotor. The plurality of electronic conpon®s I n
t he second hol ding portions of the second rotor are successl y oplled

to a tape for holding the plurality of electronic conponents in a state
distributed along its |ongitudinal direction.

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 alignment pins 31 are provided

5 to prject 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

10 fixation is attained by applying the resin plate 32 onto
the base plate 28 by an adhesive double coated sheet, for
example. The resin plate 32 is positioned around the boss
29, so ﬁhét its upper surface is preferably flush with
that of the boss 29. The resin plate 32 which is fixed to

15 the base plate 28 in the aforementioned manner is
preferably already cured in a part along its thickness on
a side facing the base plate 28. Referring to Fig. 10,
numeral 33 denotes a cured portion, and_numeral 34 denotes
an uncured portion. Such presence of the cured portion 33

20 facilitates handling of the resin plate 32, so that the
same can be reliably fixéd to.the base plate 28. When the
base plate 28 is made of a;light-transmitfant material
such as glass, it is possible to form the cured portion 33
by irradiating the resin plate 32 with ultraviolet light

25 through the base plate 28 after the resin plate 32 is
/
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Anot her British divisional application (No. 9621088.5) has been filed that
corresponds to this application and is directed to the printing plate

«conprising a base plate of a rigid material havi , ocation hole, and a
printing nmenber of cured

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 polyethylene terephthalate, for example, is in the form

5 of a film having a rectangular shape as a whole. This
original plate 35 is provided with two alignment holes 36,
for example, in correspondence to the positions of the
aforementioned alignment pins 31. The original plate 35
is further provided with negative images 38, corresponding

10 to desired convex printing surfaces 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"

15 simply illustrated as mere rectangles. In oxder to
provide the marking 5 of "Al" as shown in Fig. 1, each

5:; printing surface 37 has a mirror image of "Al", and each

negative image 38 has a shape corresponding to the
printing surface 37. The negative images 38 are arranged

20 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 tiﬁe, the
alignment pins 31 of the base plate 28 are inserted in the
alignment holes 36 of the original plate 35, thexeby

25 aligning the base plate 28 and the original plate 35 with
-
heet Has Been Relplace« _16-

i




base plate for providing a convex printing surface. Accordingly, it
IS possible to position the plate nenber which is held by the rigid base
plate in high accuracy through the |location hole provided in the base
plate. Therefore, it is possible to align each electronic conponent to be

marked bv this printing plate with the printiniéiM$ Fur-trey, the
nti SHEEL s, Bl

base plate can supply the overall printing pla
rigidity, so that the printing plate is easy t¢ handiBPLACED  Di {i si onal
application No. 9621088.5 is also directed to a nmethod of manuf acturing

the printing

each other.

In the aforementioned state shown in Fig. 12, the
original plate 35 is irradiated with ultraviolet light, so
that the resin plate 32 is exposed through the original

5  plate 35. Thus, fhe uncured portion 34 of the resin plate
32 is cured in regions corresponding to the negative
images 38 (Fig. 11). Referxring to Fig. 12, numeral 39
denotes a portion which is cured in a region corresponding
to each negative image 38. Thus, the resin plete 32 has

10 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 ligquid such as
water or alcohol in this state. Referring to Figs. 13 and
14, the uncured portion 34 is completely removed.

15 | 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 surfacee 37 are
20 arranged along its circumference.

The printing plate 25 obtained in the aforementioned
manner is mounted on the lower surxface of the holding
plate 26 as shown in Fig. 3, to downwardly direct the
printing surfaces 37. The holding plate 26 is provided

25 with a locating projection (not shown) for engaging with

Sheet Has Been R

{1

B i




plate as follows. First, the base plate is prepared. This plate is

provided with a plurality of projecting alignnent pins. On the other hand,
an original- plate having a plurality of alignment holes for receiving the
plurality of alignnent pins respectively while pgmeexding a negative inage

corresponding to a desired printing surface is .ﬂHﬁhsﬁ. ? a resin
plate of uncured ultraviolet setting resin is f}]xed i wel of the
base plate provided with the alignnent pins. Them, -'¢Eﬂruﬂ gl ate is
pl aced on the resin plate and the alignnent pins are inser 't he

al i gnment holes, to align the base plate with the
the location hole 30, so that the printing plate 25 is
properly positioned on the holding plate 26 by the
location hole 30 and the locating projection.
As shown in Fig. 3, the plurality of electronic
5 components 1 which are fed along the aforementioned supply
track 16 are successively supplied into the first 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
10 received in each holding portion 19, as shown in Fig. 5.
The electronic components 1 pass through a position
provided with a characteristic measuring device 42 along
the intermittent_rdtation of the rotor 18. When the
‘electronic components 'l dre multilayer ceramic capacitors,
15 for example, the characteristic measuring device 42 is
| édapted to measure electrostatic capacitances thereof.
Iy Fig. 15 shows this characteristic measuring device 42 in

detail.

Referring to Fig. 15, a terminal block 43 is mounted
20 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
and 45 are urged by springs 46 and 47 respectively to

25 slightly project into each holding portion 19, so that the
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oryginal plate. Then, the resin plate is exposed

- 8- through the original plate, whereby the resin plate is cured in a
r.egi on corresponding to the negative i mge. Then, a'ﬂﬂé Y qﬁ n the
Uncured region is renoved from the resin plate. y g%;ﬁﬁhgé Ied
printing plate is obtained. According to thgq__afol®e ned

met hod of

same are further reliably brough£ into contact with the
terminal electrodes 3 and 4. Theée measuring terminals 44
and 45 are respeFtively connected with eiectric wires 48
and 49, which are connected to an electrostatic
5 capacitance measuring device (not shown). |
Each elect;onic component 1 is'downwardly pushed by a
pusher 50, so that the measuring terminals 44 and 45 are
further reliably brought into contact with the terminal
electrodes 3 and 4. The pusher 50 is preferably made of
10 an electrical insulating material, more preferably of an
elasticlmaterial. This pusher 50 is mounted on an end of
a lever 53 which is provided to be rotatable with respect
to a fixed surface 51 through a pivot shaft 52. An
electromagnet 54 is mounted on the fixed surface 51, so
15 that the lever 53 is attracted by the electromagnet 54
when the same is on, as shown in Fig. 15. Thus, the
f:}. pusher 50 presses each electronic component 1 preferably
at an adjustable degrée of pressing. Thus, the positional
relation between the pusher 50 and the lever 53 is
20 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 anticlockwisely rotated about the pivot shaft 52 by an
action of the spring 56, so that the pusher 50 separates

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

_,___________~______
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mahuf acturing a printing plate, it is possible to form a plate nenber on
the base plate in alignment with the plurality of alignnent pins provided
on the base plate in high accuracy. In the pr|nt|ng pl ate obtained in the
af orenenti oned manner, therefore, it is possi he printing
surface of the plate nenber in high accurac y ;ﬂﬂﬂﬁ@ﬁAég%gl
positioning the base plate in printing. et not her
aspect of the present invention there is provided an apparatus for
printing on a conmponent, said apparatus conprising: printing neans having
a printing surface for printing on said

brought into contact with the lever 53 is provided fox
defining a terminating end of such anticlockwise rotation
of the lever 53.
Along the intermittent rotation of the rotor 18, the

5 pusher 50 presses every electronic component 1 which is
positioned on the terminal block 43, whereby the measuring
terminals 44 and 45 are reliably brought into contact with
the terminal electrodes 3 and 4 for measuring
characteristics of the electronic component l. At least

10 the surface of the rotor 18 is preferably made of an
electrical insulating matexrial, to cause no undesired
electric short during such characteristic measurement.

Any electronic cbmponént-l which is decided as having

improper characteristics in the aforementioned

15 characteristic measurement is then discharged from the
corresponding holding portion 19. Fig. 3 shows a

’f:;. discharge tube 58 for discharging such a defective

electronic component 1. This discharge tube 58 xremoves
the defective electronic component 1 from the holding

20 portion 19 on the basis of vacuum suction. In oxder to
fﬁrther reliably remove the defective electronic component
1 by the diécharge tube 58, the air blow passage 24 is
provided in the bottom plate 22 as shown in Fig. 7, in

correspondence to the position provided with the discharge

25 tube 58. This air blow passage 24 blows compressed air
-
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eofrponent ; support neans having a support surface for supporting said
conponent to be printed; and noving neans operable with said support neans
to enable novenent of the support surface towards and away from said
printing surface; said noving neans conprising resiliently collapsible

bi as neans which are collapsible during printing to permt conponents
of wvarious thickness to be printed.

toward the holding portion 19, thereby forcing the
defective electronic component 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

5 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

10 provided with the discharge tube 58 in this embodiment.
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.

15 In the second position 59, the bottom plate 22 is
ﬁrovided with the notch 23 as shown in Fig. 6. As shown

Tj 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

20  surface 61 is opposed to each printing surface 37. The
platen 60 is elastically displaceably held by a back
support 62. More specificallj, a guide 63 ié mounted on
the back support 62, thereby holding the platen 60 to be
vertically displaceable with respect to the back support

25 62 within a prescribed range. A spring 64 is arranged
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-9- According to another aspect of the present invention,
there is provided a nethod of printing on a conponent, said nethod
Qonprising: providing a printing surface for printing on said conponent;
supporting the conponent to be printed on a support . and nDV|ng
sai d support surface towards and away fromsaid pri
novi ng nmeans operable with said support surface; ‘ _
conprises a resiliently collapsible biasing novene S i evERe pripting
surface and the

between the platen 60 and the back support 62 for urging
the platen 60, so that its support surface 61 approaches
to each printing surface 37.
According to this embodiment, the back support 62 is
5 provided by an end of a lever 65. As shown in Fig. 20,
the lever 65 is mounted to be rotatable with respect tb a
fixed surféce 66 through a pivot shaft 67. Due to
rotation of the lever 65, therefore, the back support 62
can approach to and separate from each printing surface
10 37. An electromagnet 68 is provided on the fixed surface
66, so that the lever 65 is clockwisely rotated in Fig. 20
about the pivot shaft 67 and the back support 62
approaches to each printing surface 37 when the
electromagnet 68 is on: -When the electromagnet 68 is off,
15 on the other hand, the lever 65 is anticlockwisely rotated
by an action of the spring 69 and the back support 62
g separates from each printing surxface 37. A stop 70
defines a terminating end of the anticlockwise rotation qf
the lever 65.
20 In the second position 59, a contact member 71 is
positioned above the rotor 18. This contact member 71 has
a through hole 72 for receiving each printing surface 37.
The contact member 71 is provided on an end of a lever 74
which is mounted to be rotatable with respect to the fixed

25 surface 66 through a pivot shaft 73.
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support surface to permt conponents of various thicknesses to be printed.
The above and further features of the present invention are set out
with particularity in the appended clains, and together with the

advant ages thereof, should becone clearer fron1 eHef~ari--0h—04f he
foll owi ng detail ed description of an exenplary #HE%SHEH HAS BBEM § nventi on
given with reference to the acconpanying draw nfys.  REPLACED

An electromagnet 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 the electromagnet 75
is on. Thus, the contact member 71 provides a contact

5 surface 76 which comes into contact with each printing

surface 37, as shown by solid lines in Fig. 22. This
contact surface 76 is substantially flush with each
printing surface 37 on its periphery. In the state shown
in Fig. 22, the contact surface 76 may be exactly flush

10 with the printing surface 37, or may slightly upwardly
separate from the printing surface 37 by 0.1 mm, for
example.

When the electrqmagnet 75 is off, on the othér hand,
the lever 74  is clockwisely rotated in Fig. 20 by an

15 action of a spxring 77. A stop 78 defines a terminating
end of this rotation. Due to such clockwise rotation, the
contact member 71 is downwardly displaced as shown in Fig.
21, so that the printing surface 37 is poéitioned above
the through hole 72.

20 The rotor 18 and the printing plate 25 are
intermittently rotated iﬁ 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 turﬁed on to uéwardly displace the

25 - back support 62 as shown in Fig. 22. Referring to Fig.
I
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- 10 - BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective
vi ew show ng an exenplary electronic conponent provided with a marking
frade by an apparatus enbodying the present invention; Fig. 2is a
perspectlve view showing a part of a taped el ectrofgt: N
which is formed by a plurality of ‘the electronic cphps s HA@WEENF
1; Fig. 3 is a plan view schematically show ng_an REBmeg us r
manuf acturing a taped el ectroni ¢ conponent _j

22, thé position of the back support 62 in the state shown
in Fig. 21 is illustrated by phantom lines. In response
to the aforementioned upwaxd displacemenﬁ of the back
support 62, the platen 60 pushes up the electronic
5 component 1, to bring the same into contact with the
printing surface 37. The spring 64 enables the electronic
component 1 to come into contact with the printing surface
37 substantially at a constant pressure.
The electromagnet 75 is turned on simultaneéusly with
10 or slightly in advance of the aforementioned upward
displacement of the back supbort 62, whereby the contact
member 71 is also upwardly displaced as shown in Fig. 22.
Referring to Fig. 22, the position of the contact memberx
71 in the state shown in Fig. 21 is illustrated by phantom -
i5 lines. The contact.member 71.provides the contact surface
76 which is substantially f£lush with the printing surface
37 on its periphery, and the electronic component 1 is
brought into contact with the contact surface 76 so that
the electronic component 1 and the printing surface 37 are
20 prevented from application of an excessive printing
| pressure.
Thus, the electronic component 1 is marked by the
printing surface 37. Thereafter the back support 62 is
downwardly displaced as shown in Fig. 21, thexeby

25 downwardly displacing the platen 60 as well as the contact
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series according to an embodi nent of the present invention; Fig. 4
IS a perspective view showing a part of a first rotor shown in Fig. 3 in
an enl arged nanner; Fig. 5is a perspective view _show ng an
el'ectroni ¢ conponent which is held in a holding poy TH§ SRESYVIIEE
first rotor shown in Fig. 4 Fig. 6 is a perspecti g
anot her part of the first rotor shown in Fig. 3; ~ i
perspective view showing still another part of the first rotor
Fig. 3; Fig. 8 is a bottomplan view of a base plate which is

member 71. Due to the downward displacement of the
contact member 71, the electronic component 1 is forced to
sepﬁrate from the printing surface 37. Then the
electronic component 1 is returned to the prescribed

5 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

" 10 detail.

The ink applicator 79 comprises an ink fountain
rollér 80, an ink distributing roller 81 and an ink form
roller 82, being successively in contact with eagh otherx,

. which- are rotated along arrows 83, 84 and 85 respectively.
15 These rollers 80 to 82 are made of rubber respectively. A
blade 86 is arranged with a prescribed clearance between

the same and the ink fountain roller 80. A dispenser 87

Semamer -

is arranged above the clearance between the blade 86 and
the ink fountain rollexr 80, for dripping ink. The ink

20 dripped ﬁrom 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 action of the ink
distributing roller 81, for forming an ink film having a

25 uniform thickness on the ink form roller 82. The ink
I
as Been Re|p|acec - ' 25
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i'n€luded in a printing plate shown in Fig. 3; Fig. 9 is a sectional
view taken along the line IX - [IXin Fig. 8; Fig. 10 is a sectional

V4em/correspond|ng to Fig. 9,
shomnng aresin plate which is fixed onto the b

10

15

20

25
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distributing roller 81 may also be swung along its axis,
in addition to the rotation along arrow 84.

As shown in Figs. 17 and 18, the ink provided on the
ink form roller 82 is applied onto the printing surfaces
37. fThe ink form roller 82 is continuously 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 suriace
of the ink form roller 82 as shown in Fig. 18, to be
coated with the ink. The peripheral speed of the ink form
roller 82 is preferably substantially matched with the
moving speed of each printing surface 37 foilowing the
rotation of the printing plate 25.

The aforementioned ink applicator 79.is 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..

Referring again to Fig. 3, each electronic component
1 passing through the second position 53 for marking is
brought into a position under an image sensor 88 by the
intermittent rotation of the first rotor 18. The image
sensor 88 is turned on in synchronization with the stop

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

iThis Sheet Has Been Rep
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Fid. 11 is a plan view showing an original plate which is prepared for

manuf acturing the printing plate shown in Fig. 3; Fig. 12 is a
Sectional view corresponding to Fig. 9, showi ng the original plate which
is aligned with the base 'plate; Fig. 13 is a bottom plan view
corresponding to Fig. 8, illustrating the printi Fig. 3;
Fig. 14 is a sectional view taken along the line 13;

Fig. 15 is a sectional view showi ng a princi pal ristic

measuring device which is provided in

defectiveness of the marking 5 (Fig. 1) provided on each
electronic component 1.
A discharge tube 89 is arranged following the image
sensor 88. This discharge tube 89 is adapted to take out
5 any electronic component 1 which is decided as having a
defective marking 5 by the image sensoxr 88, on the basis
of wvacuum 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
10 passage 24 blows compressed air for reliably forcing the
defective electronic component 1 to be discharged into 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
15 in the form of a disk, which is provided with a plurality
of, e.g., 50 second holding portioné 91 distributed along
its peripheral edge portion for receiving the electronic
components 1 one by one-therein respectively. The second
rotor 90 is intermittently rotated along arrow 92. The
20 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 pro#ided to extend from a third

25 position 93 folléwing the second position 59 on the mo#ing
IT Replacec
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relation to the first rotor showm in Fig. 3; Fig. 16 is a sectional
vi ew show ng an ink applicator which is provided in relation to the
p{:nting plate shown in Fig. 3; Figs. 17 and 18 are adapted _fq
fllustrate operations of the printing plate and afg= or
applying ink fromthe ink formroller shown in Fid. kﬁ% wgg% PE\EQN
surfaces of the printing plate; Fig. 19 is a dlan v Wi 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 show ng the

path of the first holding portions 19 which is defined by
the rotation of the first rotor 18, i.e., a position
following that of the discharge tube 89 in this
embodiment, toward the position provided with the second
S 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
componenté 1 provided on the supply track 94 have been
decided-as proper in both of the characteristics and the
10 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'l which fails to be
‘fed onto the supply track 94 at the thifd position 93 and
15 still remains in the corresponding 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
20 (Fig. 1). The supply track 94 passes through an
ultraviolet curing oven 96. During movement on the supply
track 94, therefore, the ultraviolet setting ink employed
for marking the electrdnic components 1 is cured. The
length of the supﬁly track 94 is so selected that the ink

25 is irradiated with ultraviolet light for a time required

_—
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el enents appearing in Fig. 19; and Figs. 21 and 22 are

sectional views showing a principal part of the marking apparatus, for
sillustrating an operation achieved in the marking apparatds. DETAI LED
DESCRI PTI ON OF THE EMBODI MENT

10

15

20

THlS SHEET HAS BEEN
REPLACED

for such curing.

The electronic components 1 fed albng the supply
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 compoﬁents 1 are brought into a
fifth position 98 following the fourth position 97, along
the roﬁation of the second rotor 90. At the fifth
position 98, the receiving tape 7 provided with the bottom
sheet 10 as shown in Fig. 2 in detail is intermittently
fed along arxrow 99. Thus, the eiectronic components 1
which are held in the second holding portions 91 are
succéssively supplied into the cavities 8 of the receiving
tape 7 every time the second rotor 90 and the receiving’
tape 7 are stopped. A pusher or a suction chuck (not
shown), for example, is employed for supplying the
electronic compohents 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.

-29-

-

eet Has Been Replacec

A, \ll\



.Fi*g. 1 shows a chip-type el ectronic conmponent 1. For exanple a nultil.,er
ceram c capacitor has the appearance shown in Fig. 1. : .
sconponent 1 conprises a conponent body 2 of ceramc, fTH\Sx

termnal electrodes 3 and 4 which are fornmed on both ehd poﬁi
conponent body 2. A marking 5 of "Al", for exanple, is
mej or surface of the conponent body 2 The node, of the marking

indi cating the charabp¥ing té%lsoﬁietwlé?%%t'qfftﬁn’e“%b‘h% eref'%Fence
exanple, is arbitrarily changeable. This markjng,5 éprogppr801gted

printing enpl oyi h§ mtR%ﬁﬁ%ﬁ%4a§eFPPHSlmﬂFt'f%ﬁ éﬁaﬁﬁ

that the described embodiment is exemplary only and is

susceptible to modification and variation without
5 departure from the scope of the invention as

determined by the appended claims.

iThls Sheet Has‘Been Repl
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The el ectronic conponent 1 shown in Fig.
by 1.25 mm by 0.7 mm or

ssuch a mniature

board, a plurality of electronic conponents 1 are often
formof a taped el ectronic conrpenent

eéach el ectronic

1 has small dinmensions of 2.0 nm
1.6 mMmmby 0.8 mmby 0.8 mm for exanple. Wile

el ectroni c conponent 1 is nmounted ona proper circuit
brought into the

—series 6 as shown in Fig. 2, so that

roved i n handl. eabi. L:i.i. uch a

THIS SHEET HAS BEEN
RE EPLACED

conponent lis
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CLAIMS:
1. A marking apparatus for electronic components,
comprising:

a printing plate (25) having a printing_sufface (37)

for marking electronic components;

a platen (60) providing a support surface (61)-being

positioned to be opposed to said printing surface (37) for

supporting said electronic components to be marked; and

a back support (62), elastically displageably holding

said platen (60), being capabie of approaching to and

sepaxating from said printing surface (37).

A marking apparatus in accordance with claim 1,

further comprising a contact member (71) providing a

contact surface'(76), being substantially flush with said

printing surface (37) on its periphery, to be in contact

_with said electronic components being in contact with said

printing surface (37).

A marking apparatus in accordance with claim 1 or 2,

further comprising an intermittently rotated discoidal

5

10
20

15
3.
rotor (

20

18) having a plurality of holding portions (139)

being distributed along its peripheral edge portion for

holding said electronic components one by one therein

TR O



= 13 - mounting step or the like. In the taped el ectronic conponent
series 6, the plurality of electronic conponents 1 are held by a tape to

be distributed along its rongrtvdrﬁa+—d++ee%+on I'n nore concrete terns,

the taped electronic conp | pe 7 of

cardboard, for exanple. Thg'rﬁlg ' "_ p@ éﬁggws chvities 8
which are distributed along i IF Lrecti recel ving the
el ectronic conponents 1 one respectively. Upper and | ower

openings of the cavities 8 are cl osed by a top sheet

respectively, said rotor (18) being aligned with said
printing plate (25) and said back support (62) for
successively supplying said electronic components between
said prihting surface (37) and said support surface (61)

5 by its intermittent rotation, said holding portions (19)
rendering said printing surface (37) and said support
surface (61) accessible to said electronic componenﬁs upon
positioning at least between said printing suxface (37)

and said support surface (61).

10 4. A marking apparatus in accordance with claim 3,
wherein said printing plate (25) is in the form of a disk
having a plurality of said printing surfaces (37) being
distributed along its peripheral edge portion and
intermittently rotated in synchroﬁization with said rotor

15 (18), said rotor (18) and said printing plate (25) being

,-} so aligned with each other that said plurality of holding
portions (19) and said pluiality of printing suxfaces (37)
are successively opposed to each other at a first position
(59) on a moving path of said holding portions (19) being

20 defined by said rotation of said rotor (18).

5. A marking apparatus in accordance with claim 4,
further comprising means for successively supplying a

plurality of said electronic components into said holding

___—’______—_______——f——"‘_‘.
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9 ‘and a bottom sheet 10 which are applied onto the receiving tape 7

respectively. The receiving tape 7 is further provided wwth a p
spr ocket—hetes—tt—whith are distributed along its | ongitudinal

lurality of
di rection.

el ectro 1 are inserted in the ré¢spect' ities

ecei vi ng
Then, the
8, and

In order to tape_the rality of electronic ( RERES i
tapeT’Y“sﬁﬁi‘l EW‘ ﬁgéngy the  bottom sheet 10 i@% Pﬁ ! pé#@b

the top lied onto the receiving tape 7 to close t

e upper

openi ngs of the cavities 8. Fig. 3 shows an apparatus 13 for

manuf acturing a taped el ectronic conmponent series, including a

portions (19) at a second position (41) followed by

mar ki ng

said

first position (59) on said moving path of said holding

portions (19) being defined by said rotation of said rotor

(18), and means for taking out said electronic components

5 being held in said holding portions (19) at a third

‘position (93) following said first position (59).

6. A marking apparatus in accordance with claim 4 or 5,

further comprising means (79) for applying ink onto

printing surfaces (37) at a fourth position, being

sai

10 different from said first.position (59), on a moving path

of said printing surfaces (37) being defined by xotation

of said printing plate (2S5).

7. A marking apparatus in accordance with any preceding

claim, wherein said printing plate {25) comprises a base plate

115 (28) of a rigid material having a location hole (30)

+ and

a pléte member (40) being provided on said base plate (28)

for providing'cohvei:said-printing surface (37) consisting

of cured ultraviolet setting resin.

8. A printing plate employed for marking electronic

20° components, comprising:
a base plate (28) of a rigid material having a

location hole (30); and

e 1111110018



apbaratus 12 according to an enbodinent of the present invention. This
apparatus 13 is adapted to provide each

r|/| r}m

and then

I%%allty of electronic conponents 1 as shown in Fig.
'”T m%m a?im onents 1 are THIS SHEET HAS BEEN
' REPLACED

10

15

.20

5—as—showr T Fi g. - 14 -

a printing member (40) being provided on said base
plate (28) for providing a convex printing surface (37)

consisting of cured ultraviolet setting resin.

9. A method of manufacturing a printing plate
employed for marking electronic components, comprising;ﬁhe
steps of:

preparing a base plate (28) of a rigid material being
provided with a plurality of projecting alignment pins
(31);

preparing an original plate (35) having a plurality
of alignment holes (36) for receiving said plurality of
alignment pins (31) respectively and providing a negativé
image (38) corresponding to a desired printing surface;

fixing a resin plate (32) of uncured ultraviolet
setting resin to said base plate (28) on a side being
provided with said alignment pins (31);

placing said original plate (35) on said resin plate.

(32) and inserting respective said alignment pins (31) in

respective said alignment holes (36) for aligning said
base plate (28) and said original plate (35) with each
other; | '

exposing said resin plate (32) through said original
plate (35) for curing said fesin plate (32) in a. region

corresponding to said negative image (38); and

I —————

~34-
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prfovided with the markings 5 by the marking apparatus 12, and taped by a -
tapi ng device 14. _The apparatus—13 conprises a part feeder 15, which

*receives a plurality of electronic co onent s 1 (not showmm in Fig. 3). The
plurality of el ectroni'ﬁ'ﬂjm nISERAT ch are.delivered fromthe part
A N

feeder 15 are directed ?hr:CZﬁ@e&ngGHéglﬁWgﬁgﬁ;dbi

first rotor 18 along a
arrow 17. The first rotor 18 is in the form pf a.lﬂﬁﬁﬁcﬂ%ving-a plurality
of, e.g., 50 concave first holding portions 19 which-are distributed al ong
its peripheral edge portion. The rotor 18 is intermttently rotated

removing a portion (34) of said resin plate (32)

excluding said cured region (39).

10. A method of manufacturing a prinfing plate in
accordance with claim 9, wherein said resin plate (32)
5 being fixed to said base plate (29) is already cured in a

part (33) along its thickness on a side facing said base

plate (28).

11. A method of manufacturing a printing plate in
accordance with claim 9 or 10, wherein said step of preparing
10 said base plate (28) includesig step of providing said
base plate (28) with a location hole (30) having

. prescribed positional relations between the same and said

plurality of alignment pins (31).

o 12. An apparatus for manufacturing a taped
15 electronic component series, comprising:
an intermittently iotated discoidal first rotoxr (18)

having a plurality of first holding portions (19) being
distributed along its pefipheral edge portion for holding
electronic components one by one therein respectively;

20 supply means (15, 16) for successively supplying a
plurality of said electronic components into said first

holding portions (19) respectively at a first position

R 111111111



al ong arrow 20. Due to such internittent rotation, the plurality of
‘hol di ng portions 19 are successively brought into a prescribed position
Gpon~stoppage of the rotor 18. Fig. 4 ghows-ene—ei—thehol di ng

PO t i-AfSsHESt H4h Buen Repleescged nanner.  Each hol| ity SHEET iHAS BEEMDI ds a singl e
el ect ron| , as shown in Fig. 5. A negaBERIACEPressufe is applied
to each_lmuﬁumm‘] n 19 through a suction passage 2t —to—position the
el ectro in the holding portion 19. In order to inprove
positioning accuracy for the electronic -conponent 1 in the holding portion

19, the suction passage 21 is preferably
(41) on a moving path of said first holding portions (19)

being defined by rotation of said first rotor (18);
| marking means (12) for marking respective said
electronic components at a second position (59) following
5 said first position (41) on said moving path of said first
.holding portions (19), said marxking ﬁeans (12) comprising
a discoidal printing platé (25) having a piurality of
printing surfaces (37) being distributed along its
peripheral edge portion for marking said electronic
10 components respectively, said printing plate (25) being
intermittently rotated in synchronization with said first
rotor (18) thereby successively locating said plurality of
printing surfaces (37) on said second poéition (59), said
marking means (12) further comprising displacing means
15 (60, 62) for displacing said electronic components toward
said printing surfaces (37) in said-second position;
an intermittently rotated discoidal second rotor
(90), being arranged on a position different from th;t of
said first rotor (18), having a plurality of second
20 holding portions (91) being disﬁributed along its
peripheral edge portion for holding said electronic
components one by one therein respectively;
carriage/supply means for carrying said electronic
components from a third position (93) following said

25 second position (59) on said moving path of said first

-36-~
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- 215 -

provided in a position close to one side of the holding portion

19, as shown in Fig. 4. As shown in Figs. 4 and 5, a bottom plate 22
=l S arranged under the rator 18 to define-a bottom surface of each hol di ng
portion 19. This bottomplate 22 is fixed to support. the electronic

thereby reliably

conponent 1 which is posiThl (ﬁiﬂﬂ*ﬁi%i'm PIAGST di”

10

15

20 -

bel ow,

holding portions (195 to said position provided with said
second rotor (90) and successively supplying said
plurality of electronic components into said second
holding portions (91) respectively at a fourth position
(97) on a moving path of said second holding portions (él)
beiné defined by rotation of said second rotoxr (90); and
means for successively supplying said plurality of
electronic‘components_being held'in said second holding
portions (91) respectively from a fifth position (98)
following said fourth position (97) on said moving-path of
said second holding pértions (91) toward a tape (7) for
holding said plurality of electronic components while

distributing the same along its longitudinal direction.

13. An apparatus for manufacturing a taped
electronic component series in accordance with claim 12,
further comprising means (42) for measuring
characteristics of said electronic components being held
in said first holding portions (19), and means (58) for
discharging those of said electronic components having
improper characteristics from corresponding said first
holding portions (19), said characteristic measuring means
(42) and said discharge means (58) being arranged on said

moving path of said first holding poxtions (19).

I ——

- |



prEVenting droppi ng of the electronic conponent 1-fromthe

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

-anoTtﬂperhggtr ds em;e,gg@c bott om pI ate 22, as showa-in.Fig. 7. Positions and
Tunctl

hol di ng portion

h 23 and the air biow pass EHISSHEET HAS gﬁ ed later.
Referr |g 3, a discoidal printing pI at eREﬂé\ rafged to
partla h the first rotor 18. Thi . te 2% is
nmount ed on a Iomer surface of a discoidal

hol di ng plate 26. The printing
pl ate 25

14. An apparatus for manufacturing a taped

electronic component series in accordance with claim 12

or 13, further comprising means (88) for deciding

defectiveness/non-defectiveness of markings provided on

5 said electronic components being held in said first
holding portions (19), and means (89) for discharging
those of said electronic components having defective
markings from corresponding said £first holding portions
(19), said decision means (88) and said discharge means

A0

(89) being arranged on said movﬁng path of said first

holding portions (19).

15. An apparatus for manufacturing a taped electronic

component series in accordance with claim 12, 13 or 14

wherein ultraviolet setting ink is applied onto said

15 printing surfaces (37) for marking said electronic
i, components, said carriage/supply means (94) including an
ﬁltraviolet curing oven (96) for curing said ink.
16. An apparatus for manufacturing a taped electronic
component series iﬁ accordance with any of claims 12 to 15;
20

wherein said displacing means comprises a platen (60)
providing a support surface (61) being positioned to be
opposed to said printing surfaces (37) for supporting said

electronic components, and a back support (62),

A ) -38-




and the holding plate 26 are intermttently rotated along arrow 27. The
printing plate 25 is manufactured through steps shown in Figs. 8 to 14.

A circul ar base plate 28 is prepared as shown in . "qaS B Eﬂl s base
plate 28 is made of a rigid material such as alun1nun1 2 F A

rel atively elastically displaceably holdilfg- ,

being capablé of approaching to and separating from

said printing surfaces.

17. An apparatus for printing on a component,
5 said apparatus comprising: a printing surface for
printing on said component and means for moving said
component and printing surface into contact, wherein
said'moving means comprises resiliently collapsable

bias means which are collapsable during printing to.
10 permit various thicknesses of components to be

printed.

18. An apparatus for taping a plurality of
components, said apparatus comprising:
first conveying means for conveying one or more
15 of said components; |
supplying means for supplying said-components to
said first conveying means;
marking means for marking said components;
transferring means for transferring said
20 components from said first con§eying means to second
conveying meané} and
distributing ~means for distributing said

components in said second conveying means to a tape

for holding said components.
iThls Sheet Has Been Replacec
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thick boss 29 is forned on a central portion of the base plate 28, and a
ocation 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 alignment pins 31 are
provided to.project fromthe boss 23, in prescribed positional relations
with respect to the | d&ati i h@rp®8atus or Thethad r ssibstEndtialdy ofas
uncured uItraV|oIet settn resinis fixed to the base plate 28 on a side
provided with tRe nRepeAl Mithsrefiewanra oy the. acThimpanyiiogt i on

is attained by a the resin plate 32 onto the base plate 28 by an
adhesi ve doubl e 5%5%’ %ﬁheet for :

“THIS SHEET HAS BEEN
REPIACED

bsranpbemiar

iThls Sheet Has Been Replacec
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exanple. The resin plate 32 is positioned around the boss 29, so 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 aforenenti oned manner
rs preferably already cured in a part along its thickness on a side

’)’) Annn

- ffacing the base plate 28. Referring to Fig. 10* nunclul es a

cured portion, and nuneral 34 denotes an uncur Jﬂ!ﬁ) HA@UBEENJ esence of
the cured portion 33 facilitates handling of tHhe resBEPhNCEDe 32,{so that

the sanme can be reliably fixed to the base plate 287 WVWen the base plate
28 is made of a light-transmttant material such as glass, it is possible

to formthe cure rtion 3
ABSTRA Tp8F THE D%SCLOSURE

Electronic components (i) are held in first holding
portions (19) distributed along a peripheral edge portion
of a first rotor (18), which in turn is intermittently

5 rotated to provide the electronic components (1) with
markings (5). Then, ink providing the markingé (5) is
cured on a supoly track (94) extending from the first
rotor (18) toward a second rotor (90). The electronic
components (1) held by the second rotor (90) are

10 successively supplied into cavities (8) of a receiving
tape (7) along intermittent rotation of the second rotor
(90). An apparatus (12) for providing the markings (5)
comprises a printing :plate (25) having printing surfaces
(37),-a -platen (60) for suppofting the electronic
15 components (1), and a back support (62), elastically
. displaceably holding the platen (soj, which can approach

to and separate from the printing surfaces (37).

[

(Figure 22)
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by*irradiating the resin plate 32 with ultraviolet light through the base
plate 28 after the resin plate 32 is _ - 17
- applied to the base pl at.e 28. On the other hand, an original
plate 35 is prepared as shown in Fig. 11. The original plate 33, which is
made ‘T' :

| HIS %IEEET HAS BEEN

1/8 - PLACED

FIG. 1T

FlG.2

as Been Replacec
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of “pol yet hyl ene terephthal ate, for .exanple, is in the form of a film
havi ng a rectangul ar shape as a whole. This original plate 35 is provided
With two alignnent holes 36, for exanple, in correspondence to the
positions of the aforementioned alignrent pins 31. The original plate 35
Is further provided with negative i &5 38, corres H
convex printing surfaces 37 (see Figs. 13 and 14) o
printing plate 25 to be obtgcnz%g 'j? prescribed posit]
respect to the alignnment hdle 6° “The negative inmages :
11 and the printing surfaces 37 shown in Fig. 13 are sinply |Ilustrated as
nmere rectangles. In quder to
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provide the marking 5 of "Al" as shown in Fig. 1, each printing surface 37

has a mrror image of "Al", and each negative inage 38 has a shape

. *corresponding to the printing surface 37. The negative imges 38 are

‘arranged along the circunference ®fgthe original plate 35. Then, the

“original plate 35 is placed on the resin plate 32, as shown in Fig. 12. At

this tinme, the %l%n nt pins 31 of the base plate 28 are inserted in the
f

al i gnnent hol es hélori gi nal plate 35, thereby | S} Je
plate 28 and the original plate 35 with THIS ﬁmég]%‘f?ﬁ
19 , .
21
18

22

FIG.6

19
18

/

e

[

23

22

L

1Thi eet Has Been Replace

"




- 18- each other. - In the aforenentioned state shown in Fig. 12,
.the original plate 35 is irradiated with ultraviolet light, so that the
tesin plate 32 is exposed through the original plate 35 Thus, the uncured
portion 34 of the resin plate 32 ig/gured in regions correspondl ng to the
negative inmages 38 (Fig. 11). Referrlng to Fig. 12, nurreral 39

. THIS SHEET HAS BEEN |
FlG. 8 REPLACED
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dehotes a portion which is cured in a region corresponding to each

negative imge 38. Thus, the resin plate 32 has the c portians 33 and
39 and the uncured portion 34. Then, the original - pT"HSeBHEETinAs 8EEN ¢4d
and the wuncured portion 34 is washed out with a liquidjJsuch REPLABEper or
alcohol in this state. Referring t®»&igs. 13 and 14, the i

34 is conpletely renoved. Figs. 13 and 14 show the printing plate 25
as conpleted, having a plate nmenber 40 which is formed on the base plate
28 for providing the convex pri ntll:hg @Jrchgs 37 of cured ultraviol et

teé 25, The

setting resin. In this printing 'pl
surfaces 37 are

plurality of printing

FIG. 14

40 3 27 37

"

/I
25 30 o8
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‘arfanged along its circunference. The printing plate 25 obtained in

the afc_)_r,enﬁn_u_aned_mnner— is nounted on the | ower surface of the hol ding
plate 26 as shown |n Fig. 3, to downwardly direct the printing surfaces

37. . TheThinSkeh Ces provided wth a |ocating projection (not
shown) f or m "“m 6/8 =19
THIS SHEET HAS BEEN |
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thé location hole 30, so that the printing plate 25 is properly positioned
on the holding plate 26 by the |ocation hole 30 and the | ocating

broj ecti on. As shown in Fig. 3, the plurality of electronic :
conponents 1 which are fed al ong th Eforenentioned supply track 16 are
successi vely supplied into the first” holding portions 19 at a first

position 41 on a noving path of the holding portions 1 ‘mgggg'ls def-inegd.
by the rotation of the first ?9 ti aéf each ele I oHﬁSﬁEEN
Is received in each hol ding por c/n 9, 1 shown in Fi 5. REPLACEDThe

el ectroni c conponents 1 pass through a position —J

s L

1

()

68

69 68
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provided with a characteristic nmeasuring device 42 along the intermttent

Jgotation of the rotor 18. \Wen the electronic conmponents 1 are multilayer
.ceram ¢ capacitors, for exanple, the characteri stic measuring device 42 is
adapted to nmeasure el ectrostatic capacitances they f ~——teig—15 shows this
characteristic neasuring device 42gj E detail . lsF&HETer@y&gnFl g. 15,

a termnal block 43 is nounted on the bottompl ate 22REFFI_’A(}EU erm gal bl ock
43 is provided with neasuring terminals 44 and 45, WhrtTh~are—b+edght into

contact with term nal el ectrodes 4 9f, each electronic conponent 1.
The measuring termnals 44 ﬁﬁ?f.é] '

28ﬁR\>>>>/ :4/;12 2
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affd .45 are urged by springs 46 and 47 respectively to slightly project
ﬁ;to'each hol ding portion 19, so that the _
-40- same are further reliably brought into cont
electrodes 3 and 4. These neasuring termnals 44 ‘
connected with electric wires 48 and 49, which are
el ectrostatic : -1 -

Marking Apparatus for-Eleétfonic'Components
. BACKGROUND QF THEE INVENTION
'Field of the Iavention

The present invention relates to an apparatus for
marking surfaces of electronic components, and more
particularly, it relates to a marking apparatus employing
a printing method.

escription of the Background Art

o

For example, chip-type electronic components such as
multilayer ceramic capacitors oxr éﬁher types of electronic
.components are provided on surfaces thereof with markings
indicating characteristics or the like. One of methods of
-providing such markings is a.pfinting method employing a
printing plate. |

Electronic components are marked by such a2 printing
method in the following ménner, for example: First, a
holder having'a plurality of cavities which are arranged'
in the form of a matrix is so prepared that chip-type
eléctronic components, for example, are charged to be
'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 ca#ities for providing desired markings is prepared.

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



capaci tance nmeasuring device (not shown). Each el ectronic conponent 1
I 5" downwardly pushed by a pusher 50, so that the , 44
and 45 are further reliably brought into contact wlREPILA@ﬁM% SHEET

el ectrodes 3 and 4. The pusher 50 is preferably nmad¢ am erecrTTa
insulating material, nore preferably of an elastic|nmpte bug her
50 is mounted on an end of a lever 3832Md ch is pro jedébaé%P%fa apl e
with respect to a fixed surface 51 through a pivot|shaft-52.—An
el ectromagnet 54 is nounted on the fixed surface 51] so that the lever 53
is attracted by the el ectromagnet 54 when the sanme s om—as—stowr—n Fig.
15. Thus, the ' :

brought into contact with surfaces of the electronic

components for providing the same with desirzed maxkings.
In the aforementioned printing method for providing

markings, the printing pressure of the printing plate

which is applied to the electronic components extremely

ectiveness/non-defectiveness of the

th

influences de
markings. Howsver, the tolerance for dimensional

dispersion such as dispersion in thickness, for example

o]

of the electronic components often exceeds a proper range
of the printing pressure. Therefore, if the electronic
components have relatively large thicknesses, for example,
the printing surfaces may be crushed oxr the markings as
obtained may be blurred. If the electronic components

- have relatively small thicknesses, on the other hand, the
printing suriaces may be improperly brought into contact
with the electronic components, leading to unsatisfactory
or incomplete markings.

In the aforementioned prinﬁing method for providing
markings, further, it_is important to align the prihting
surfaces which are provided on the printing piaté with the
electronic components, in order to properly mark the
electronic components. In'pérticular, higher.régistration
is required as the electronic components are miniaturizéd.
SUMMARY OF THE INVENTION

Accordingly, the present invention aims to



pusher 50 presses each el ectronic conponent 1 preferably at an adjustable
degree of pressing. Thus, the positional relation between the pusher 50
and the lever 53 is rendered adjustable, so that the ! SH?B? of
the pusher 50 is fixed by a set screw 55. Wen the - anal =i 5

off, on the other hand, the lever 53 is anticlockws -rotated abou he
pi vot shaft 52 by an action of the spridng 56, so tha hezﬁh§53r ,
separates fromthe electronic conmponent 1. A stop 57{whi ch can be

provide a2 marking apparatus for electronic components,
which can regularly provide excellent markings regardless
of dimensional dispersion of the electronic components.

Accoxrding to one aspect of the present invention,
there is pfovided a marking apparatus for electronic
components, the apparatus comprising a printing plate
having a2 printing surface for marking electronic
components, a platen providing a support surface which is
positioned to be opposed to the printing surface for
supportiﬁg the electronic components to be marked, and a
baék support, elastically displaceably holding a platen,
said support being capable of approaching to and
separating from the printing surface.

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
excessive printing pressure, whereby the printing pfessure
exerted by the printing plate on the electronic'componénts

can be regularly



-51- brought into contact with the lever 53 is provided for defining a
term nating end of such anticlockw se rotation oﬁaﬁfe—LGMQL_53___,

Along the internittent rotation of the rotor 18, LAGEMENT Afsses
eVery el ectronic conponent 1 which is positioned 1 4l ock 43,

whereby the neasuring terminals 44 and 45 are re ijntfo
contact with the ternminal electrodes 4 and 4 for

maintained at a proper level. Thus, it is possible to
regularly. provide the electronic components with excellent
markings regarcless of dimensional dispersion thereo:f.
Preferably, the aforementioned marking apparatus
further comprises a contact member provi

surface whic

d
1 is substantially £lush with the printing
surface on its periphery, to be in contact with each 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

Preferably, the marking apparatus
further comprises'én_intermittently
rotated discoidal rotor having a plurality of holding
portions which are distributed along 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 support for successively
supplying the electronic components between the printing
surface and the support surface by its intermittent
rotation, and the holding portions render the printing
surface and the support surface accessible to the
" electronic componehts when the same are positioned at

least between the printing surface and the support surface.



Qﬁaracteriétics of the electronic conponent 1. At least the surface of the

rotor 18 is preferably made of an electrical insulating : -gause
ne undesired electric short during such characteristic - @ﬁmﬂﬁWfSHEET .

Any el ectronic conponent 1 which is decided as having i fpfoper
- characteristics in the aforenentioned characteristic neaSJrggBE%qi%,&hen
di scharged fromthe corresponding hatdimy portion 19. H ¢ S z? '
di scharge tube 58 for discharging such a defective eledtr
Thi s di scharge tube 58 remobves the defective electroniq conponent 1 from
the holding portion 19 on the basis of vacuum suction. Tn order—+e—

Ai-c—canponent| §.

Preferably, the printing plate is in the form of a

disk having a2 plurality of printing surfaces which are

aforementioned rotor. The rotor and the printing plate
are so aligned with each other that the plurality of

holdigg portions and the plurality of printing surfaces

‘are successively opposed to each other at a first position

on 2 moving path of the holding portions which is definea
by the rotation of the rotor. The marking apparatus |
preferably further compriées means for successively
supplying a plurality of electronic components to the
holding portions at a sescond position followed by the
first position on the moving path of the holding portions
which is defined by the rotation of the rotor, 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
féurth position, which is different from the first
position, on a moving path of the printing surfaces which
is defined by the rotation of the printing plate.
According to the aforementioned preferred arrangement of the

present invention, a step of marking the electronic

components is continuously carried out along the

intermittent rotation of the rotor, whereby it is possible



further reliably renove the defective el ectronic conmpone
" discharge tube 58, the air blow passage 24 is provided
22.as shown in Fig. 7, in correspondence to the positi¢nfp
di scharge tube 58. This air bl ow passage 24 bl ows conpfegse

- 22 -
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to efficiently mark a number of electronic componencs.

A British divisional application, (No. 9613837.0)
has Dbeen filed that corresponds to this applicaticn
and is directed to an apparatus for manufacturing a
taped electronic component series, including a marking
apparatus of the aforementioned preferred mode. This
apparatus for manuf&cturing a taped electronic
component series comprises an intermittently rotated
discoidal second rotor having a §lurality of second
holding portions which are distributed along its
peripheral edge portion for holding électronic
components one by one therein respectively, in
addition to the'marking apparatus. The electronic
components which are taken_oﬁt 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
pluralitj of elecﬁronic components in a state
distributed along its longitudinal direction.

Another British divisiogal application (No.
9621088.5) has been filed that corresponds to'this
application and is directed to the printing plate
comprising a base plate of a rigid material having a

location hole, and a printing member of cured



toward the hol ding portion 19, thereby forcing the -def} VES NIZS '
conponent 1 into the discharge tube 58. Such an air bl _
not be provided in particular, but the suction passage| 2l can al so be
¢énpl oyed for bl owi ng conpressed air therethrough. The 2QrS&EM P97 shgwn
in Fig. 1 is provided in a second position 59 following fhe first posiftijon
41 on the noving path of the holding porti-ons 19 which} i STOefrTTEG"by—t'he
rotation of the rotor 18, i.e., a position follow ng t provided with
the discharge tube 58 in this enbodinment. The first rotor 18 and the
printing plate 25uaueid A Mid Nse 28RO A1 Jhilkh SEFOBEIORIYEY W o2ne
i gs. o] ' i

—+

(g}

or providing a convex priinting surfacs.

base plats v

Accordingly, it is possible to position the plate
member which is held by the rigid base plate in high
accuracy through the location hole provided in the
base plate. Therefore, it is possihle to align each
electronic component to be marked by this printing
plate with the printing'surface. Further, the base
plate can supply the overall printing plate with
sufficient rigidity, so that the printiﬁq platé is
easy to handle.

Divisional application No. 96210838.5 is also
directed to a method of manufacturinq the printing
plate as follows. First, the base plate is prepared.
This plate is provided with a plurality of projecting
alignment pins. On the other hand, an original plate
having a plurality of alignment holes for recéiving
the plurality of alignment pins respectively while.
pro#idinq a negativé image corresponaing to a desired
printing surface is prepared. Then, a resin plate of
uncured ultraviolet setting resin is fixed to é
surface of the base plate provided with.the alignment
pins. Then, the original plate‘is placed on the resin
plate and the alignment pins are insertad .in the
alignment holes, to align the base plate with the

original plate. Then, the resin plate is exposed



ghow t he structure of a portion around the second posit
'n the second position 59, the bottomplate 22 is prov
23 as shown in Fig. 6. As shown in Figs. 20 to 22, a pjafen 60 is :
Bositioned in this notch 23. This platen 60 provides aj suppdPtSERIG9IcH 6
for supporting each el ectronic conponent 1. This suppoft{ surface 61 ijs
opposed to each printing surface 37. TheB platen 60 igf elastrcarty
di spl aceably held by a back support 62. Mre specificdlly, _a guide 63 i
nounted on the back support 62, thereby holding the platen 60 to be

vertical ly di spl aceabbaghi therespgiéhatoplheshaskegapgorhe resin plate ig

cured in a region corrssponding to thz negative image.
Then, a portion other than the uncured ragion is
removed from the resin plate. Thus, a desired
printing plate is obtained.

According to the aforementioned method of
manufacturing a printing piate, it is possible to form
a plate member on the base plate in alignment with the
pluraiity of alignment pins proVided on the base plate
in high accuracy. In the printing plate obtained in
the afofementioned manner, therefore, it is possible
to position the printing surface of the plate member
in high accuracy by. simply properly positioning the

. base plate in printing.

According to another aspect of the present
invention thére is provided an &pparatus for printing
on a component, said apparatus comprising: printing
means having a printing surface for printing on said -
component; support means having a suéport surface for
supporting said component to be printed; and moving
means operable with said support means to enable
movement of the suppqrt surface towards.and away from'_
said printing surface; said m&bing means comprising
resiliently collapsible bias means which are
collapsible during printing tofpermit components of

various thickness to be printed.



62 ﬁfthin a prescribed range. A spring 64 is arranged
2023 - between the platen 60 and the back support 6
so that its support surface 61 approaches 0] ea2% SEP mgg7Ng

pl at en 60,
surface 37.

provi ded by an end of a |lever 65. As shﬂyn in Fig. 20,

REPLACEMENT SHEET

or urging t

N
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N

According to this enbodinent, the ba

support 62 is

According %o another aspect of the present
invention, there is provided a method of printing on
2 component, said method comprising: . providing a
printing surface for printing on said componeht;
supportinguthe component to be printed 6n a support
surface; and moving said support surface towards and
away from said printing surface by use of moving means
operable with said support surface; wherein said
moving step comprises  a resiliently collapsible
biasing movement between the printing surface and the
support surface to permit components -of various
thicknesses to be printed.

The above and further featurés 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.




t fie Iever 65 is nounted to be rotatable with respect to a
through a pivot shaft 67. Due to rotation of the |ewer A5 therefore.
~back support 62 can approach to and separate fron1e§§PLA ]
'37. An el ectromagnet 68 is provided on the fixed surff
| ever 65 is clockwisely rotated in Fig. 20 about tHe
t he back support 62 approaches to eachOp+inting sur c
el ectromagnet 68 is on. Wen the el ectromagnet 68 i S
hand, the lever 65 is anticlockw sely rotated by af actlon of the spi
69 and the back support 62 separates from each priA
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BRIEZF DEZSCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing an exemplary

lectronic component provided with a marking made by an

o

apparatus embodying the present invention;
Fig. 2 is a perspective view showing a part of a
aped electronic component Series which is formed by a
plurality of the electronic components shown in Fig. 1;

Fig. 3 is a plan view schematically showing an
apparatus for manufacturing a taped electronic componenﬁ
series according to an embodiment of the present
invention;

Fig. 4 is a perspective view showing a part 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 a2 holding portion provided in
the first rotor shown in Fig. 4;

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

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

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

Fig. 9 is a sectional view taken along the_lihe IX -

" IX in Fig. 8;

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

\ st op



defines a termnating end of the anticlockwi se rotation of. the |ever 65.

:l'n the second position 59, a contact nenber 71 is posi
rotor 18. This contact nenber 71 has a through hole 7
printing surface 37. The contact nmenber 71 is provided
‘lever 74 which is mounted to be rotatable with respect
surface 66 through a pivot shaft 73. «~ 11 =

g i JHERT4ch
Yo Reskpgg;

é
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dn an endao

showing a resin plate which is fixed onto the base platz;

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 corresponding to Fig. 9,

Q

showing the original plate which is aligned with the base

plate;

Fig} 13 is a2 bottom plan view corrésponding to Fig.

8, illustrating the printing plate shown in

)
-3

Fig.

XIV - XIV in Fig. 13;

Fig. 3;

is a sectional view taken along the line

Fig. 15 is a sectional view showing a principal part

of a 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 printing 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 shown in Fig. 16 to printing

surfaces 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



-24:,' An el ectromagnet 75 is nmounted on the fixed surface 66, so that

fhe lever 74 is anticlockw sely rotated in Fig. 20 about the pi vot shaft

73 when the electromagnet 75 is on. Thus, the contact
contact surface 76 which cones into contact with each® -
37, as shown by solid lines in Fig. 22. This contact fsfrface 76 is
substantlally flush with each printimdZurface 37 onli

the state shown in Fig. 22, the contact surface 76 mjy|be exactly fl

Tigs. 21 and 22 ares sectional views showing a
principal part of the marking apparatus, for illustrating
an operation achieved in the marking apparatus.

DETAILED DESCRIPTION OF THE EMBODIMENT

baf

example, a multilayer ceramic capacitor has the appearance

———tt

shown in Fig. 1. The elactronic component 1 comprises a
component body 2 of ceramic, for example, and terminal

electrodes 3 and 4 which are formed on both end portions

0

f the component body 2. A marking 5 of "al*, fox

example, is provided on one major surface of the component

body 2. The mode of the marking 5, indicating the
characteristics of the electronic component 1, for
example, is arbitra#ily.changeable. This marking 5 is
pro#ided by printing employing ultraviolet setting ink,
for example.

The electrzonic 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

mn by 0.8 mm, for example. While such a miniature
electronic component 1 is mounted on_a proper circuit
board, a plurality of electronic components 1 are often
brought into the form of a tapéd electronic component
'series 6 as shown in Fig. 2, so that each electronic

component 1 is improved in handleability in such a

ig. 1 shows a chip-type electronic component 1. For

S a



vi th the printing surface 37, or may slightly upwardly separate fromthe

printing surface 37 by 0.1 nm for exanple. Whenp—the—electr omagnet
75 is off, on the other hand, the lever 74 is cIockMﬂ%REBLAEEﬁﬂﬂVT"
Br T

20 by an

‘this rotation. Due to such clockw se rotation, the cohthpct gﬁgﬁ;r 71 })s
downwar dl y di spl aced as shown in Fig. 132Fr, so that the ] st ade
i s positioned-above the through hole 72. The rotjor

printing
ot her,

i

action of a spring 77. A stop 78 defines at

I n
8..and the
plate 25 are intermttently rotated in syncdignization mntﬁiETch

mounting step or the like. In the taped electronic
component series 6, the plurality 6f electronic components
1 are held by a tape to be distributed along its
longitudinal direction. In more concrete terms, the taped
electroﬁic component series 6 comprises a receiving tape 7

of cardboard, for example. The receiving tape 7 is

provided with cavities 8 which are distributed along its

longitudinal direction for receiving the electronic
components 1 one by one thersin 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 direction.
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 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 épparatus 13 for manufacturing a
taped electronic component series, including a marking

apparatus 12 according to an embodiment of the present

‘invention. This apparatus 13 is adapted to provide each

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



so that the state shown in Fig. 21 is attained every L0
Fotation. In this state, the el ectromagnet 68 is turngh A
~di splace the back support 62 as shown in Fig. 22. Refg
-25- 22, the position of the back support 62 in t}

- 14 -

h

1, and then to tape a plurality of electronic components 1
as shown in Fig. 2; The electronic components 1 are
provided with the markings 5 by the marking apparatus 12,
and taped by a taping device 14.

The apparatus 13 comprises a parﬁ 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 prescr;bed d;:ect;on and supplied toward a first.
rotor 18 along a supply track 16 in a tandem state, as
shown by arrow 17. The fir#t 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 181

Fig. 4 shows one of the holding portions 19 in an
enlarged manner. Each holding portion 19 hqlds a'single
electronic component 1, as shown in Fig. 5. A negative
pressure is applied to each holding portion 19 through a
suction passage 21, to position the electronic component 1
in the holding portion 19. 1In order to improve

~ positioning accuracy for the electronic component 1 in the

holding portion 19, the suction passage 21 is preferably



imn Fig. 21 is illustrated by phantomlines. In response to the
af orenent i oned upward di spl acenent of the back suppa > 1
pushes up the electronic - conmponent 1, to bring the ) ﬁ
tthe printing surface 37. The spring 64 enables the gl dctronic conpgne
to come into contact with the printing surface 37 sybgqta@9 8EPyi9gt %
const ant pressure. The el ectronmekfmet 75 is turnped on sinultanedus
~with or slightly in advance of the aforenentioned u rad——drsprasesen
t he back support 62, whereby the contact nenber 71 al so upwardly
di spl aced as shown in Fig. 22. Referring to Fig. 22, the positironof
contact nenber _
provided in a position close to one side of the holding

lal

L PN
L2

portion 1%, as shown in Fig. 4.

As shown in Figs. 4 and 5, a2 bottom plate 22 is
arranged undexr’ the rotor 18 to define a bottom surface of
each holding portion 19. This bottom §late 22 is fixed to
support the electronic component 1 which is positioned in
each holding portion 19 from below, thereby reliably
pfeventing 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, ah air
blow passage 24 is provided in another portion of the
bottom 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 is arranged to partially overlap with the first rotor
18. This printing plate 25 is mounted on a lower surface
of a discoidal holding plate 26. The printing plate 25
and the holding plate 26 are intermittently rotated along
arrow 27. The priﬁting 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
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71 in the state shown in Fig. 21 is illustrated by phantom |ines. The
‘contact nmenber 71 provides the contact surface 76 which is substantially
flush with the printing surface 37 on its periphery, gggﬂgg S mmon (10
- conponent 1 is brought into contact with the contact | t
the el ectronic conponent 1 and the printing surface 37 |are prevente
application of an excessive printing ~pLéssure. Thu29 SEP 9y eC
conponent 1 is marked by the printing surface 37. Thefeafter the ba
support 62 is. downwardly displaced as shown in Fig. {21, Therepy
downwar dl y di splacing the platen 60 as well as the ct

thick boss 29 is formed on a central portion of the bess
plate 28, and a location hole 30 is provided in a cent=al
portion of the boss 29, to pass through the base plates 28.
A plurality of, e.g., two alignment pins 31 are provided
to project frzom 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
thé bése plate 28 by an adhesive double coated sheet, for
exampie. The resin plate 32 is positioned arouhd the béss
29, so that its upper surface.is preferably £lush with
that of the boss 29. The resin plate 32 which is fixed to
the base plate 28 in the aforementioned manner is

~preferably already cured in a paxt along its thickness on
a side facing the base plate 28. Referring to Fig. 10,_
numeral 33 denotes 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 basg'plate 28. When the
base plate 28 is made of a light-transmittant material
such as glass, it is possible to form the curéd portion 33
'by irradiating the resin plate 32 with ultraviolet liéht-

through the base plate 28 after the resin plate 32 is



-26- menber 71. Due to the downward di spl acenent of the contact
nenber 71,.the el ectronic conponent 1 is forced to separate fromthe
printing surface 37. Then the electronic conmponent 1 i f _ o;thg ¥
prescribed position of the holding portion 19 agai n. iﬁﬁﬁﬂﬁﬁgﬁﬂN heikt |

af orenentioned intermttent rotation of the _
. - 17 - : 29 SEP 1997

applied to the base plate 28.
On the other hand, an original plate 35 is pxrepared
~as shown in Fig. 1l1. The original plate 35, which is made

‘polyethylene terephthalate, for example, is in the fomm

Fh

o
of a film having a rectangular shape as a whole. This
original plate 35 is provided with two alignment holes 36,
for example, in correspondence to the positions of the
aforementionéd alignment pins 31. The oriéina’ plate 35
is' fuxther provided with negative images 38, correspénding

- o

to desired convex printing surfaces 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 3§. The negative images 38 shown in Fig.
11 and the printing surfaées.37 shown in Fié. 13 are
simply-illustrated as mere rectangles. In order to
provide the marking 5 of *Al" as shown in Fig. 1, each
printing surface 37 has a mirror image of "Al", and each
. negative image 38 has a shape corresponding to the
printing surface 37. The negative images 38 are arranged
aloﬁg the cirxcumference of the original plate 35.
Then, the original plate 35 is g}aced on the resin.
plate 32, as shown in Fig. 12. At this time, the
alignment 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 35 with-



_ﬁrihfing plate 25, the printing surfaces 37 are coated wth
setting ink, for exanple. Fig. 3 shows an ink applicator 79

ul travi ol et

, which is

illustrated in Fig. 16 in detail. - The ink appli gE@D&
ink fountain roller 80, an ink distributing roller 81|&AF

SHEET| "

roll er 82, being successively in contact with each ot hegr
rotated al ong arrows 83, 84 and 85 resp ively. Thes¢

cl earance between the sane and the ink fountain rolle
i s arranged above the clearance between the bl ade 86 apd

whi ch are .
ol ROrSERAYIT0 B2
are made of rubber respectively. A blade 86 is arrangedjwith a prescr

bgd
B7

each other.

In the aforementioned state shown in Fig.

12, the

original plate 35 is irradiated with ultraviolet light, so

that the resin plate 32 is exposed through the original

plate 35. Thus, the uncured portion 34 of the resin plate

32 is cured in regions corresponding to the negative

images 38 (Fig. 11). Referrxing 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.zs

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

arranged along its circumference.

arxe

The printing plate 25 obtained in the aforementioned
manner is mounted on the lower surface of the holding
plate 26 as shown in Fig. 3, to downwardly direct the
' printing surfaces 37. The holding plate 26 is provided

with a locating projection (not shown) for engaging with



the ink fountain roller 80, for dripping ink. The ink dripped fron1the

~di spenser 87 is guided onto a surface of the ink Teunpa+prrnllnt 80
t hrough the cl earance between the blade 86 and theREHkACENﬂ%HISHEET er 80,
.and its flowability is maintained by an action of T RSt i ng
‘roller 81, for formng an ink filmhaving a unifo th ha I nk
formroller 82. The ink - 19 = Qe&ﬂﬁ?igﬁp
the location hole 30, so that the printing plate 25 is
nrooer’v positioned on the holding plate 26 by the

‘location hole 30 and the locating projectidn.

As shown in Fig. 3, the plurality of electronic
components 1 which are fed along the aforementioned supply
track 16 are successively supplied into the fixrst holding
portions 19 at a first position 41 on 2 moving path of the
holding portions 19 which is defined by the rotation of
the first rotor 18.l Thus, each electronic component 1 is
received in éach holding portion 19, as shown in Fig. 5.

‘The electrbnic components 1 pass through a poéition
provided with a charaéteristic measuring device 42 along
thé 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, a 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

"and 45 are urged by springs 46 and 47 respectively to

slightly project into each holding portion 19, so that the



di*stributing roller 81 may al so be swung along its axis, in addition to

the rotation al ong arrow 84. As shown in Figs.
provided on the ink formroller 82 is applied onto
- The ink formroller 82 is continuously rotated
shown in Figs. 17 and 18. Referring to Fig. 17, the % ﬁ@te
stopped after the intermttent rotatiog Then the prlntl S%Ep
rotated al ong arrow 27, so that one of ﬂe

contact with.a peripheral surface of the ink formupgoller 82 as shownfin

to be

37.

Fi g.

printing ~faces 37 corfeg into-

same are further reliably brought into contact with the
terminal electrodes 3 and 4.' These measuring terminals 44
and 45 are respectively connected with electric wires 48
and 49, which are connected to an electrostatic
capacitance measuring deviCe (not shown).

Each eiectronic component 1 is downwardly pushed by a
pusher 50, so that the measuring ﬁerminals 44 aﬁd 45 aré
further reliably brought into contact with the terminal

electrodes 3 and 4. The pusher 50 is preferably made of

an e1ectrlcal insulating material, more preferably of an

elastic material. This pusher 50 is mounted on an end of
2 lever 53 which is provided to be rotatable with respect

to a fixed surface 51 through a pivot shaft 52. 2an

-electromagnet 54 is mounted on the fixed surface 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 50 presses each electron;c component 1 preferably
at an adjustable degree of pressing. Thus, the positional
relation between the puéher 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

~is anticlockwisely 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



clated with the ink. The peripheral speed of the

preferably substantially matched with the noving s
surface 37 following the rotation of the printing
aforenentioned ink applicator 79 is preferably easi|y
anot her ink applicator as a unit. Thus, it is possijbl
wi th change of the type of the ink to %f enpl oyed.
Fig. 3, each electronic conponent 1 pdassing throug
for marking is brought into a position under an

intermttent rotation of the first rotor 18. The inage

t he second positjon 59

brought into contact with the lever 53 is provided for
defining a terminating end of such anticlock#ise'rotation
of the lever 53. |

Along the intermittent rotation of the rotor 18, the
pusher 50 presses every electronic component 1 which is

- positioned on the terminal block 43, whereby the measuring
terminals 44 and 45 are reliably brought into contact with
the terminal electrodes 3 and 4 for measuring
characteristics of the eiectronic_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 measurement.

Any electronic component 1 which is decided as having
improper éharacteristics in the aforementioned
characteristic measurement is then discharged.from the
corﬁesponding holding portion 19. Fiq..3 shows a
discharge tube 58 for discharging such a defective
electronic component 1. This discharge tube 58 removes
the defective electronic component 1 from the holding
portion 19 oﬁ_the basis of vacuum sucfion. In ‘order to
further reliably remove the defective electronic component
1 by the diécharge tube 58, the air blow passage 24 is
provided in the bottom plate 22 as shown in Fig. 7, in
'correspondence to the position provided with tﬁe discharge

‘tube 58. This air blow passage 24 blows compressed air



Senédr 88 is turned on in synchronization with the stop timing of the

Fot or
-28-

gl ectroni ¢ conponent 1.

to deci de defectiveness/ non-

def ectiveness of the marking 5 (Fig. 1) pro EHSA@EMENTI"SHEET

2
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toward the holding portion 19, thereby forcing the
defective electronic component 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
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 the discharge tube 58 in this embodiment.
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
providéd 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

platen 60 is elastically displaceably held by a back

support 62. More specifically, a guide 63 is mounted on
the back support 62, thereby holding the platen 60 to be
vertically displaceable with ?espect to the back support

62 within a prescribed range. A spring 64 is arranged



A‘dlscharge tube 89 is arranged following the image sensor 88. This
dlscharge tube 89 is adapted to take out any el ectroni conponent 1 mhlch

%SHEEF ge

ge 24 as Show

basis of vacuum suction. Also in the position prOVIdEi
tube 89, the bottomplate 22 may have the air bl ow pa
Fig. 7, so that the air blow passage é. bl ows conpres
forcing the defective €lectronic conp

di scharge tube 89. A second rotor 90 is arrangeq
‘different fromthat of the first rotor 18. The seconé

between the platen 80 and the back support §2 for urging
the platen 60, so that its support surface §1 approaches
to each printing surface 37.

According to this embodiment, the back support 62 is
provided by an end of a2 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, therefore, the back support §2
can approach to and separat. from each printing surface
37. An electromagnet 68 is provided on the fixed surface
66, so that the lever 65.is clockwisely rotated in Fig. 20
about the pivot shaft 67 aﬁd the back support 62
approaches to each printing surface 37 when the
electromagnet 68 is on. When the electromagnet 68 is oif,
on the other hand, the lever 65 is anticlockwisely rotated
by an action of 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 lever 65.

In the second position 59, a contact member 71 is
positioned above the rotor 18. Thié contact member 71 has
a through hole 72 for receiving each printing surface 37.
The contact member 71 is provided on an end oi a lever 74

'iwhich i§ mounted to be rotatable Qith respect to the fixed

surface 66 through a pivot shaft 73.



i‘n the formof a disk, which is provided with a plurality of, e.g., 50
second hol ding portions 91 distributed along its peripheral edge portion
for receiving the electronic conponents 1 one by one t '
‘The second rotor 90 is intermttently rotated along ar} -
~rotor 90 is substantially similar in structure to the fifst rotor 18,
a bottom plate (not shown) correspo_rjd%gg_to the bottom p at29 SER 9971 Jo
arranged in relation to the second rotor 90. A supply track 94 ils
provided to extend froma third position 93 follow ng |t he second postTi
- 59 on the noving

An electﬁomagnet 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 the electromagnet 75
is on. Thus, the contact member 71 provides a contact
surface 76 which comes into contact with each printing
surface 37, as shown by solid lines in Fig. 22. <This
contact surface 76 is substantially flush'with_each_
printing surface 37 on its periphery. In the state shown
in Fig. 22, the contact surface 76 may be exactly flush ;
with the printing surface 37, or may slightly upwardly
separate from the printing surface 37 by 0.1 mm, for
example.

When the electromagnet 75 is off, on the other hand,
the lever 74 is clockwisely rotated in Fig. 20 by an
action of a spring 77. A stop 78 defines a términating
end of this rotation. Due to such clockwise rotation, the
con;act member 71 is downwardly dis?laced 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
intermittently rotated in synchronization with each other,

'so that.the state shown in Fig. 21 is attained every
stoépage of the rotation. 1In this state, the
'electromagnet 68 is turned on to uéwardly displace the

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



:*Zé - path of the first holding portions 19 which is defined by the
rotation of the first rotor 18, i.e., a position fpiow.ng that of the
~discharge tube 89 in this enbodinent, toward the p [

| : IRIACEMENY' SifeRT) th
the second rotor 90. The electronic conponents 1 afe it o] Y
track 94 fromthe holding portions 19 2ich are |o ed, 4 hi
position 93. Thus, all electronic Cbé%EtPhﬁ&

-in Fig. 21 is illustrated by phantom lines. In response
to the aforementioned upward displacement of the back
support 62, the platen 60 pushes up the electronic
c&mﬁonent'l, to bring the same into contact with the
printing surface 37. The spring 64 enables the electronic
component 1 to come into contact with the printing suxrface
37 sﬁbstantially at a constant pressure.

The electromagnet 75 is turned on simultaneously with
or slightly in advance of the aforementioned upward
displacement of the back support 62, whereby the contact
member 7i is also upwardly displaced as shown in Fig. 22.
Referring to Fig. 22, the position of the contact member
71 in the state shown in.Fig. 21 is illustrated by phantom
lines. The contact member 71 provides the contact surface
76 which is substantially flush with the printing surface
37 on its periphery, and the electronic component 1 is
brought into contact with the contact surface 76 so that.
the electronic component 1 and the printing surface 37 are
prevented from application. of an excessive printing
pressure.

Thus, the electronic component 1 is marked by the
printing surface 37. Thereafter the back support 62 is
downwa:dly displaced as shown in Fig. 21, thereby

downwardly displacing the platen 60 as well as the contact



I'n both of the characteristics and the markings 5. Alon

eonmponent s

1 providéd on the supply track 94 have been decided as proper
this supply track

94, the plurality of electronic conmponents 1 are carrqa @Trn . in
) 1 oeadt|i ng

a tandemstate. A sensor (not shown) is preferably pr{oV
‘any el ectronic conponent 1 which fails to be fed ont

at the thtr
hol di ng por
basis of a
el ectronic
mar ki ngs 5

—+

he supply tragkjo4
d position 93 and still reniéw in the co resp@rﬂjggﬁ’lﬂWsi

tion 19, to renove the renmaining el ectronifc]conponent 1 op the
result of detection. On the supply tfack 94, The
components 1 wupwardly direct the surfacestjpravided with the

member 71. Due to the downward displacement of the
contact member 71, the electronic component 1 is forced to
separate from the printing surface 37. Then the
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 respectively.

These rollers 80 to 82 are made of rubber respectively. A
blade .86 is arranged with a préscribed clearénce between
the same and the ink fountaiﬁ roller 80. i dispensér 87
is arranged above the clearance between the blade 86 and
the ink fountain roller 80, for dripping ink. The ink
dripped from the dispenser 87 is guided onto a.suxrface of
the ink fountain roller 80 through the clearance between
the blade 86 and thelink fountain roller 80, and its

flowability is maintained by an action of the ink

" distributing roller 81, for forming an ink film having a

uniform thickness on the ink form roller 82. The ink



((Fig. 1). The supply track 94 passes through an wultraviolet curing oven
96. During novenent on the supply track 94, therefore~the ultraviolet
setting ink enployed for marking the electronic conpg LR SHE'
-I'ength of the supply track 94 is so selected that thefi T
with ultraviolet light for a tinme required .
- 30 - ' . -27-

distributing roller 81 may also be swung along its axis,

rotation along arxow 84.

o

h

o]
ct

in addition t

As shown in Figs. 17 and 18, the ink provided on the
ink form roller 82 is applied onto the printing surfaces
37. The ink form roller 82 is continuously rotated along
arrow 85, as shown in Figs. 17 and 18. Referring to Fig.
17, the printing.plate 25 is stopped aiter the
intermittent rotation. Then the printing plate 25 is
rotated along arrow 27, so that one of the printing
surfaces 37 comes iﬁto contact with a peripheral surface
of the ink form roller 82 as shown in Fig. 18, to be
coated with the ink. The peripheral speed of .the ink form
roller 82 is preferably substantially matched with the
moving speed of each prigting surface 37 followin§ the
rotation of the printing plate 25.

The aforementioned ink applicator 79 is preferébly '
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. |

Referring again to'Fig. 3, each electronic component
1 passing through the secqnd.position 59 for marking is
brought into a position under an image sensor 88 by the
intermittent rotation of the first rotor 18. The image

' sensor 88 is turned on in synchronization with the stop

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

The



feor such curing. The el ectroni ¢ conponents 1 fed al ong the supply

track 94 are successively supplied into the second hol ding portlons 91 at
a fourth position 97 on a noving path of the second hol
Which is defined by rotation of the second rotor 90.
el ectronic conponents 1 are brought into a fifth positi
fourth position 97, along the rotation of the second r “Ebe
fifth position 98, the receiving tap28c provided with §h bottom shee
as shown in Fig. 2 in detail is intermttently fed al ohg“arrow-98—Ihus,
the el éctronic conponents 1

defectiveness of the marking 3 (Fig. 1) provided on each
electronic component 1.

A discharge tube 89 is arranged following the image
sensor 88. This dischaxge tube 89 is adapted to take out
any elect;o#ic 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 3ig..7, so that the air blow
passage 24 blows compressed air for reliably foxrcing the
defective electronic component 1 to be discharged into the
discharge tube 89.

A second rotor 90 i§ 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 portions 91 distributed along
its peripherailedge portion for receiving the electronic
components 1 one by one therein respectively. The Second_
rotor 90 is intermittently rotated along arrow 92. The’
second rotor 90 is substantially similar in stfucture to
the first rotor 18, and a bottom platg (not shown)
corresponding to the boﬁtom.plate"ﬁz_is also arranged in
relation to the second rotor 90. .

A supply track 94 is grovided to extend . from a thixd

position 93 following the second position 59 on the moving



which are held in the second hol ding portions 91 are successively supplied
“nto the cavities 8 of the receiving tape 7 every tirﬁ?‘rhe—secnnd_LQLQI 90
and the receiving tape 7 are stopped. A pusher or a E?LbﬁﬂbﬂygksJ WE

_8hown), for exanple, is enployed for supplying the efeftfromrceeorpedghis 1
into the cavities 8. After the electronic conponents|1 arfqisggw?e}d nj t he
respective cavities 8, the top shee299-is applied onfo] t he’retei®#’ng [t ape
7, thereby obtaining the desired taped el ectronic conperert—serjes S

shown in Fi.g. 2.

Q)

the first holding portions 19 which is defined by

rh

path o
the rotation of the first rotor 18, i.=., a position
following that of the discharge tube 82 in this
embodiment, toward the position provided with the seccnd
rotor %0. The elec;ronié_components 1 aze fed to ihe
supply track 94 from the holding portions 19 which are
located in the third position 93. Thus, all electronic
components 1 provided on the supply track 94 have been
decided.as proper in both of the characteristics and thé
markings 5. Along this supply track 94, the plurality of
electronic components 1 are carried along arrow 393 in a
tandem state. A sensor (not shown) is preierably provided
for detecting any electronic component 1 which fails to be
fed onto the supply track 94 at the third position 33 and
still remains in the correspdnding first hoiding portion
19, to remove the remaining electronic component 1 on the
basis of a result of detection. |
On the supply trackl94, the electronic components 1

upwardly direct the surfaces provided with the markings 5
(Fig. 1). The supply track 94 passes thrdugh an
ultraviolet 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 required



~ 31 - Havi ng thus described the invention by reference to a

particular enbodinent, it is to be appreciated that the described 3
enbodi ment is exenplary only and is susceptible to ;Egification and
variation without departure fromthe scope of the i ' - i ned
by the appended cl ai ms. KEPLA SHEET

- 30 -
' 29 SEP 1997

for such curing.
The electzonic componencs ! fad along the supply

track 94 are successively su

'g

plied into the second holding
portions 91 at a2 fourth position 87 on a moving path of
the second holding portions 91 which is defined by
rotation of the second rotoxr 90.

These electronic components 1 are brought into a
£ifth position 98 following the fourth'position 97, along

b

the rotation of the second rotor $0. At the £ifth
position 98, the receiving tape 7 provided with the bottom
sheet 10 as shown in Fig. 2 in detail is intermittently
fed along. arxrow 99. Thus, the electronic components 1
which are held in the second_holding porﬁions 81 are
successively supplied into the cavities 8 of the receiving
tape 7 every time the second rotor 90 and the receiving
tape 7 are stopped; A pusher or a suction chuck. (not
shown), for example, is employed for supplying the
electronic components 1 into the cavities 8. After the
electronic components 1 are insérted in the respective'
cavities 8, the top sheet 9 is applied ontoc the.receiving
tape 7, thereby obtaining the desired taped electronic

~

component series 6 as shown in Fig. 2.



~32 - CLAI MS: 1. A mar ki ng apparatus for eIecREBLAGEMEmHBSHﬁﬂg

'sai d appar atus conpri si ng: a printing plate (25) haying a printin

surface (37) for marking el ectronic conponents; a[pl 29eSER GHY7

Providing a support surface (61) being positioned to b¢ ¢pposed to saifl
LA

printing surface (37) for supporting said electronic cpnporemnts—to—be

mar ked; and a back support (62) ¥ astically displaceably hol ding
Having thus described the invention by reference —

B4

to a particular embodiment, it is to be appreciated
that the described embodiment is exemplary only and is
"susceptible to modification and variation without
departure from the scope of the invention as

determined by the appended claims.




séid pl aten (60), said support being capable of approaching to and
separating fromsaid printing surface (37). 2. _Ammrking

apparatus in accordance with claim1l, further conprising|RE
(71) providing a contact surface (76), being substantiall]y
printing surface (37) on its periphery,330-be in contact

el ectroni c conponents being in contact with said printinb

3. A marki ngz2eaes atus in accordance with claiml

1. A marking apparatus for electronic components,
said apparatus comprising:

a printing plate (25) having a printing surface (37)
for marking electronic components;

a.platen (60) providing a support surface (5§1) being
positioned to be opposed to said printing surface (37) for
'supporting said electronic components ﬁo be marked; and

a back support (62), elastically displaceably holding
said platen (§0), said support being capable of
approaching to and sepérating from said printing suriace

(37).

2. A marking apparatus in accordance with claim 1,
further.comorising a contact'member (71) providing a
con;act surface (76), being substantially rlush with said
printing suriface (37) on its perlohery, to be in contact
with said electronic components being in contact with said

printing surface (37).

3. A marking apparatus in aécoidance with claim 1
or 2, further comprising an 1nterm1ttently rotated
discoidal rotor (18) having a plurallty of holding
portions (19) being distributed along its peripheral edge
portion for holding said electronic components one by one

therein respectively, said rotor (18) being aligned with

-
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ar. 2, further conprising an |ntern1ttently r ot at ed d|SCC)RERLAGEkﬂﬂ¢T£§HEET
' haV|ng a plurality of holding portions (19) being distripuredt—atromg—Tts
peri pheral edge portion for holding said el ectronic conppn ntfgw {%7one
t-herein respectively, said rotor (18) being aligned with | -
- 33 - said printing plate (25) and-s&@3 back support ( for
successi vely supplying said el ectroni c conponents betwee

said printing plate (25) and said back supporc (52) oF
successively supplying said electronic components between
said printing surface (37) and said support surface (61)

by its intermittent rotation, said holding portions (19)
rendering said prinﬁing surface (37) and said support
surfaée (61) accessible to said electronic components upon.
positioning at least between said printing surface (37) |

and said support surface (61).

4 A marking apparatus in accordance with claim 3,
‘wherein said printing plate (25) is in the form of a disk
having a plurality of said printing surfaces (37f being
distributed along its peripheral edge portion and
intermittently rotated in éynchronization with said rotox
(181, said rotor (18) and said printing plate (25) being
so aligned with each other that said plurality of holding
portions (19) and sald plurality of n*zntlng surfaces (37)
-are successmvely opposed to each other at a first position
(59) on a moving path of said holding portlons (19) being

defined by said rotation of said rotor (18).

S. A marking apéaratus in accordance with claim 4,
further comprising means for successively supplying a
plurality of said electronic coﬁpoﬁents into said holding
porﬁions (19) at a second poSition-(él) foilowed by said

first position (59) on said moving path of said holding

portions (13) being defined by said rotation of said rotor

*# € L M s x|



sgid printing surface (37) and said support surface (6TrmaPy it
intermittent rotation, said holding portions (19) ren kEPEéCERﬁﬁHbSHEET
syrface (37) and said support surface (61) accessible|td said erecrr
conponents upon positioning at |east between said pript{ng 3¥)
and said support surface (61). = 3% ~A marki ng a para%ggsllgﬁqw?(
accordance with claim3, wherein said printing plate [25—tS—fA—thetfbr
or a disk having a plurality of said printing surfacep (37) being
distributed along its peripheral edge portion and intermttentty Tot=at
in synchronizati di3di,t h agwl d medms for taking out said electronic

components being hz2ld in said holding portions (19) at
a third position (93) following said first position

(39).

6. A marking apparatus in accordance with clair
4 or 5, further comprising means (79) for applying ink
onto said printing surfaces (37) at a. fourth position,
being different from said first position (S59), on a
moving ~path of said printing surfaces (37) being

defined by rotation of said printing plate (25).

7. A marking aéparatus'in accordance with any
preceding claim, wherein said printing plate (25)
comprises a base plate (28) of a rigid material having
2 location hole (30), and 2 plate member (40) of cured

- ultraviolet-setting resin provide&,on said base'plété

(28) for providing a convex printing surface (37).

8. An apparatus for printing on a component,
said apparatus comprising:’

printing means having a printing surface for
printinq on said component; i

support means having a support surface for

supporting said component to be printed; and

moving means operable with said support means to

I

e

T




iﬂB); said rotor (18) and said printing plate (25) bei oy -
tach other that said plurality of holding portions (J@PQEE& Sﬁﬂﬂq

Qf printing surfaces (37) are successively opposed td

first position (59) on a noving path 9% sai d holdinngcrtanSEPn9y7bé

defined by said rotation of said rotor?{18). g
apparatus in accordance with claim4, further conpri gi
successively supplying a plurality of said el ectroniq

dach ot her at

A mar ki ng
mg—Teans o7
conponents into

hol di ng portions (1§g at a second_positiqg5§41) f ol | owed pstald"Tlrst

position (59) of &R nBAYTFSE Obf 88 F

?ﬁ.‘hg surrace <

ards anc

away from said printing surface; said moving means

comprising rasiliently collapsible bias means which

are collapsible during printing to permit components..

of various thicknesses to be printed.

9. A method of printing on a component, said

method'comprisinq:

providing a printing surface for printing on said

component;
supporting the component to be

support surface; and

printed on a

moving said support surface towards and away from

said printing surface by use of moving

with said support surface;

means operable

wherein said moving step comprises a resiliently

.collapsible biasing movement between the printing

surface and the support surface to permit components

of various thicknesses to be printed.

10. An apparatus or method substantially as

described herein with reference to the accompanying

drawings.
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partions (19) being defined by saiﬂ-rdtatibn of said rotor

- 34 - +(18), and neans for taking"out said electronic conponents
being held in said holding portions (19) at a third position (93)
f-ol lowing said first position (59). 6. A nmaj f-trteei-
accordance with claim | REPEA Aﬁ%HfSHEET
=1 - _ '
29 SEP 1997




4%or 5, further conprising neans (79) for applying ink onto said printing
surf aces (37) at a. fourth position, -being different fromsaid first
position (59), on a noving path of said printing.surfaces (37) being
defined by rotation of said printing plate (25). 7. A marking
apparatus in accordance with any preceding claim wherein said printing

plate (25) conprises a base plate (28)20# arigid nm
| ocation hole (30), and a pl r (40) of cured KEPﬁKQENﬁﬁ$T .Ean

resin provided on said base/SIZKgp 28) for prOV|d|nq 1 convex printi)ng

surface (37). 29 SEP 1997
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8 An apparatus for printing on a conponent, said apparatus conprising:
printing nmeans having a printing surface for printing on said conponent;
sWpport means having a support surface for supporting said conponent
t-o be printed; and novi ng neans operable with sai ﬂKﬁﬁhﬂ?F

FI1G. 4 -3 -

29 SEP 1997




- :35 - enabl e novenent of the support surface towards and away from
said printing surface; said noving neans conprising resiliently

col l apsi bl e bias nmeans which are collapsible during printing to pernt
-conmponents of various thicknesses to be printed.
printing on a conponent, said nethod conprising:
printing surface for pri tigg on sai d= éomponent;

conponent to be printe
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support surface; and novi ng sai d support surface towards and away from
said printing surface by use of noving neans operable wth said support
surf ace; wherein said noving step conprises a resiliently collapsible
bi asi ng novenent between the printing surface and the support surface to
~permt conponents of various thicknesses to be printed. 10, An

apparatus or nethod substantially as &esctibed herein w th ) — _
t he acconpanyi ng draw ngs. F/G 72 : R@A@W(SHE}ET

29 SEP 1997
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