
A METHOD OF AND HOLDER FOR HOLDING ELECTRONIC COMPONENTS The present
invention relates to a holder for holding electronic components.  The
invention is suitable for 5   use in an operation for measuring
characteristics the electronic components,  for example.   The invention
also relates to a method of using such a holder, and more specifically but
not exclusively, it also relates to a method of handling a plurality of
electronic 10   components during the execution of an operation such as
measurement of characteristics of the components, for example. Throughout
this specification,  the term "electronic component chips" will be used to
refer to electronic 15   components and the term is intended to the
so-called partially fabricated items which are to be subjected to marking,
soldering to electrodes, mounting of lead wires and other manufacturing
steps, for example, and also to include finished chip-type electronic 20
components ie  components ready to be directly mounted on circuit boards.
In order to meet the demand for smaller and thinner electronic devices,
electronic components employed therein have been so miniaturised that even
those of 25   dimensions breaking the order of millimetres are now
commercially available.   



2 Such electronic component chips must be subjected to various operations
such as measurement, marking, taping, magazinization, mounting and the
like, for example, before the same are shipped or mounted on appropriate
circuit 5   boards.  However, it is relatively difficult to perform
efficiently these operations on such small articles as electronic component
chips.  In particular, . difficulty in handling of the electronic component
chips is increased with progress in miniaturization thereof. 10        In
order to perform the aforementioned operations on the electronic component
chips, an electronic component chip holder, which can simultaneously hold a
large number of electronic component chips, has been generally used in the
plant of the assignee.  Fig. 16 is a sectional view 15   showing such a
conventional electronic component chip holder 2, which holds electronic
component chips 1.  This electronic component chip holder 2 is entirely in
the form of a plate, which is prepared by a metal plate, for example.  The
holder 2 is provided on one surface thereof 20   with a plurality of
receiving portions 3, which are in the form of cavities.  The receiving
portions 3 are generally distributed to form rows and columns along the
plane of the holder 2. The respective receiving portions 3 receive the
electronic component chips 1 relatively with 25    allowance.  The
electronic component chips 1 received in  



3 the receiving portions 3 are longitudinally and crosswisely oriented
along the plane of the holder 2, i.e., along the sectional direction of the
receiving portions  3. In order to facilitate the operation for 5 receiving
the chips 1 in an arbitrary oriented state, the receiving portions 3 are
provided with suction holes 4 in bottom surface walls thereof, to supply
negative pressure through the suction holes 4. The electronic component 1
thus held by the holder 2 10   can be easily handled through the holder 2,
even if the same are miniaturised.   Further, the electronic component
chips 1 can be efficiently handled since a large number of such electronic
component chips 1 can be held by a single holder 2. 15   The electronic
component chips 1 held by the holder 2 as  shown  in  Fig.  16  are
subjected  to  various operations such as marking, taping and
magazinization, etc.. For example, the marking operation is performed on
exposed surfaces of the electronic component chips 20   1, which are held
by the holder 1.  In the operation for taping or magazinization, on the
other hand, the electronic component chips 1 held by the holder 2 are
upwardly raised by a vacuum suction chuck for example, or a similar device,
then sidewardly carried and 25   thereafter downwardly moved, to be
introduced into a 



station for taping or magazinization.    4 However, in the aforementioned
marking operation, for example , it is impossible to mark both of opposite
surfaces of the electronic component chips 1 while holding the same by the
holder 2.  In order to perform 5   the operation for taping or
magazinization, on the other hand, the electronic component chips 1 held by
the holder 2 must be subjected to at least upward, sideward and downward
movements.  Thus, there is yet room for improvement in the holder 2, in
view of 10  working efficiency.  This also applies to the case of mounting
on a. circuit board the electronic component chips 1 through the holder 2.
Further, although the electronic  component  chips  1  are  subjected  to
measurement of capacitance, resistance, or withstand 15   voltage, etc.
depending on the types thereof, it is improper to perform operations for
such measurement while holding the electronic component chips 1 by the
holder 2 in the mode shown in Fig. 16.  The holder 2, being  made  of
metal,  may  cause  a  short  across 20   external  terminal  electrodes  5
and  6,  which  are provided on both ends of each electronic component chip
1.  Further, a measuring terminal to be connected with the external
terminal electrodes 5 and  6 may be 



simultaneously brought into contact with the holder 2 25   of metal, to
disable measurement.  Even if the holder 2 is formed of an electrical
insulating material, the measuring terminal may be displaced from the
external    5 terminal  electrodes  5 and  6 because of  incorrect
positioning of the electronic component chips 1, which are received in the
receiving portions 3 with relatively wide allowance. 5     Accordingly, an
object of the present invention is to provide an electronic component chip
holder, which can solve the aforementioned problems of the background art.
Another object of the present invention is to provide 10     a  method  of
using  the  aforementioned  electronic component chip holder, i.e., a
method of handling electronic component chips through use of such a holder.
According to one aspect of the present invention 15     therefore  there
is provided  a holder  for holding electronic components, the holder
comprising a plate member defining a plurality of through holes, each
through hole having a resilient insert secured therein, the resilient
insert defining at least two opposing 20     portions of a component
receiving aperture into which a 



component can be inserted to be held thereat, the resilient insert being
dimensioned such that in use the opposing portions cooperate with the body
of a component inserted therebetween to provide resilient support 25
thereto. In order to solve the aforementioned technical problems, an
embodiment  of  the  holder,  which    6 embodiment  will  be  described
in  greater  detail hereinafter, has the following structure: the  holder
is provided with  a plurality  of receiving  portions,  which  are  defined
by through 5  holes, for receiving respective ones of the plurality of
electronic components one by one; each of the receiving portions has
sectional dimensions which can receive the longitudinal  and crosswise
dimensions of each  electronic component; 10        an elastic member is
provided on at least a pair of opposite portions of an inner peripheral
surface defining  each  of  the  receiving  portions,  for elastically
holding each electronic component. The present invention also provides a
method of 15   handling a plurality of electronic components using the
aforementioned holder according to the invention. In order to solve the
technical problems, the practice 



of the method, which practice will be  described in greater  detail
hereinafter,  comprises:  a  step  of 20   preparing an electronic
component chip holder provided with a plurality of receiving portions
defined by through holes for receiving respective ones of the plurality of
electronic component chips one by one, which  receiving  portions  each
has  a  sectional 25   configuration capable of receiving the longitudinal
and crosswise dimensions of each electronic component chip and is provided
with an elastic member on at    7 least a pair of opposite portions of
inner peripheral surface defining each receiving portion for elastically
holding each electronic component chip; a step of inserting respective ones
of the plurality of 5 electronic component chips into the respective
receiving portions to longitudinally and crosswisely orient the same toward
the sectional direction of the receiving portions while elastically holding
the same by the elastic members, thereby to hold the plurality 10  of
electronic  component  chips  by  the  electronic component chip holder;
and a step of handling the plurality of electronic component chips which
are held by the electronic component chip holder. In the embodiments of the
invention, as will be 



15  described in greater detail hereinbelow, a plurality of electronic
component chips can be so received in the receiving portions that the same
are longitudinally and crosswisely oriented toward the sectional direction
of the receiving portions. 20  Further, the respective electronic component
chips are elastically held by the elastic members provided in the receiving
portions, which are defined by through holes. This enables the measurement
of characteristics such as capacitance, resistance, withstand voltage to 25
be  performed  on  electronic  component  chips  while holding the same in
the holder, by preparing the elastic members from a highly insulative
material and    8 holding the electronic component chips while bringing
external terminal electrodes thereof into contact with such elastic
members. Further, each of the electronic component chips is 5
longitudinally  and crosswisely oriented toward the sectional direction of
each receiving portion to be received in the receiving portion, which is
defined by a through hole, whereby both of the widest opposite pair of
surfaces of the electronic component chip, 10   i.e., those suitable for
marking, can be exposed from openings provided in both ends of the
receiving 



portion.   Thus, marking can  be easily performed on both surfaces of the
electronic component chips while moving the electronic component chips
received in the 15   receiving portions at need. Since each of the
receiving portions is defined by a through hole as hereinabove described,
the electronic component  chip  received  therein  can  be  easily
discharged from one opening of the receiving portion 20 by pushing the same
from the other opening by a pusher or the like.   Through such an
operation,  taping, magazinization, mounting or the like can be directly
performed on the electronic component chips held by the holder. 25
Furthermore the holder enables a series of operations for measurement,
marking and taping or magazinization, for  example,  to  be  performed  on
the  electronic    9 component chips while holding the same, thereby to
improve  efficiency  of these operations.    Such an effect is particularly
remarkable when the electronic component chips to be held by the inventive
holder are 5 too small for direct handling. Further, the inventive holder
can be  adapted  to  store a plurality of electronic component chips while
holding the same. The above mentioned method enables a plurality of 



electronic component chips to be handled while being 10   held by a common
electronic component chip holder. Therefore, even if the electronic
component chips are too small for direct handling, a large number of such
electronic component chips can be efficiently subjected to operations such
as measurement, marking, 15   taping, magazinization and the like. Further,
a series of operations for measurement, marking and taping or
magazinization, or for measurement, marking and mounting can be performed
on the  respective  electronic  component  chips  while 20   holding the
same by a common holder, whereby the operations can be successively
performed with no interruption. The above and other objects,  features,
aspects and advantages of the present invention will become more 25
apparent from the following detailed description of the present invention
when taken in conjunction with the accompanying drawings.    10 In the
drawings: Fig. 1 is a perspective view showing the appearance of an
electronic component chip holder 10 according to an embodiment of the
present invention; 5        Fig. 2 is a fragmentary enlarged plan view of
the 



holder 10 shown in Fig. 1; Fig. 3 is a sectional view taken along the line
III III in Fig. 2; Fig. 4 is a perspective view independently showing an 10
electronic component chip 11 to be received in each of receiving portions
14 shown in Figs. 1 to 3; Fig. 5 is a sectional view for illustrating a
step of inserting the electronic component chips 11 in the receiving
portions 14 of the holder 10; 15        Fig. 6 is a sectional view for
illustrating a step of marking both surfaces of the electronic component
chips Fig. 7 is a sectional view for illustrating a step of taping the
electronic component chips 11 held by the 20   holder 10; Figs. 8 to 11 are
longitudinal sectional views showing parts of holders 10 according to other
embodiments of the present invention;    1 1 Figs. 12 to 14 are
cross-sectional views showing parts of holders 10 according to further
embodiments of the present invention; Fig. 15 is a perspective view showing
an example of a 5   cylindrical electronic component chip 11a, to which the
present invention may be applied; and Fig. 16 is a sectional view showing
an electronic 



component chip holder 2 forming the background art of the present
invention. 10 Fig. 1 is a perspective view showing an electronic component
chip holder 10 according to an embodiment of the present invention.  The
holder 10 is entirely in the form of a plate. Such a holder 10 is
preferably formed by a 15   metal plate in view of its low thermal
expansion coefficient except for specific parts as hereinafter described;
however, the same may alternatively be formed by a resin plate, for
example. Fig. 2 is a fragmentary enlarged plan view of the 20   holder 10
shown in Fig. 1.  Fig. 3 is a sectional view taken along the line III - III
in Fig. 2. The holder 10 shown in Figs. 1 to 3 already holds electronic
component chips 11, the appearance of which is shown in Fig. 4. The
electronic component chips 11 may be capacitor 25   chips such as laminated
ceramic capacitors, resistor    chips, or inductor chips.  Each of such
chips 11 has dimensions L, W and T along longitudinal, crosswise and
perpendicular directions, which are orthogonal to each other.  Of these,
the longitudinal dimension L has the 5   longest size and the crosswise
dimension W has the second longest size.  The perpendicular dimension T may
be equal to the crosswise dimension W.  Further, each chip 11 is 



provided with external terminal electrodes 12 and 13 on both of
longitudinal ends thereof. 10        In order to receive a plurality of
such electronic component chips 11 one by one, the holder 10 is provided
with a plurality of receiving portions 14, which are distributed to form
rows and columns along the plane thereof, as shown in Figs. 1, 2 and 3.
The respective 15   receiving portions 14 are defined by through holes
perpendicularly passing through the holder 10, as shown in Fig. 3. As shown
in Fig. 2, each receiving portion 14 has sectional dimensions which can
receive the longitudinal 20   and crosswise dimensions L and W of each chip
11.  An elastic member 15 is formed on an inner peripheral surface defining
each receiving portion 14, for elastically holding each chip 11. The
elastic member 15 is formed of a natural or synthetic resin material having
appropriate 25   elasticity.  The material for the elastic member 15 is
preferably prepared from a highly insulative one having relatively high
heat resistance, as will be apparent from the following description. In
this point of view, silicone rubber is selectable as one of optimum
materials for the 5   elastic member 15.  According to this embodiment, the
elastic member 15 is formed entirely over the inner peripheral surface
defining the receiving portion 14. 



Thus, the respective ones of the plurality of electronic component chips 11
are inserted into the 10   respective receiving portions 14 to be
longitudinally and crosswisely oriented toward the surface direction of the
holder 10, i.e., the sectional direction of the receiving portions 14 while
being elastically held by the elastic members 15, whereby the plurality of
electronic component 15   chips 11 are held by the holder 10.  Such a state
is obtained through a step shown in Fig. 5, for example. Referring to Fig.
5, an orienting apparatus 16 is placed on the holder 10.  The orienting
apparatus 16 is provided with orienting portions 17 in positions 20
corresponding to the receiving portions 14 which are formed in the holder
10.  The orienting portions 17 are defined by through holes perpendicularly
passing through the orienting apparatus 16, which is in the form of a
plate, and the depth thereof is selected, for example, to 25  receive the
electronic component chips 11 one by one.  For    example, a large number
of chips 11 are placed at random on the orienting apparatus 16, which in
turn is subjected to horizontal or inclined vibration to insert the chips
11 into all of the orienting portions 17.  Among the chips 11, those
remaining on the orienting apparatus 16 are then removed.  In order to
facilitate such insertion of the chips 11 into the orienting portions 17,
vacuum suction 



may be applied to the orienting portions 17 through the receiving portions
14, as shown by arrows 18, for example. 10        Then, a pusher 20 having
projections 19 in positions corresponding to the orienting portions 17 is
employed to move the electronic component chips 11 from the orienting
portions 17 into the receiving portions 14.  Upon movement along an arrow
21, the pusher 20 acts on the chips 11 15   positioned in the orienting
portions 17, to push the same into the receiving portions 14.  At this
time, the elastic members 15 are elastically deformed to receive the chips
11.  Thus, the plurality of electronic component chips 11 are held by the
holder 10, as shown in Figs. 1 to 3. 20       The electronic component
chips 11 are subjected to various operations while being held by the holder
10.  For example, capacitance, resistance, withstand voltage and the like
can be efficiently measured by bringing measuring terminals into contact
with the external terminal 25  electrodes 12 and 13, both of which are
exposed through    openings of the receiving portions 14. Particularly the
external terminal electrodes 12 and 13 are in contact with only the elastic
members 15, and hence measurement can be performed in higher reliability by
preparing the elastic 5   members 15 from a highly insulative material.
Further, marking can be performed on both surfaces of the electronic
component chips 11, while holding the same 



by the holder 10. As shown in the upper stage of Fig.  6, one surface 22 of
each chip 11 upwardly deviatingly 10   positioned in the receiving portion
14 is marked upon alignment with one surface of the holder 10.  Then, the
chip 11 is pressed along an arrow 24 to downwardly deviate in the receiving
portion 14, as shown in the intermediate stage of Fig. 6.  Thereafter the
holder 10 is turned over 15   to mark the other surface 26 of the chip 11,
which in turn is aligned with the other surface 25 of the holder 10. Thus,
marking can be performed on the surface 22 and the other surface 26 of the
chip 11, while holding the same in the holder 10.  Such marking can be
performed by means of 20   screen printing, pad printing or the like.  The
material for the elastic member 15 preferably has high heat resistance,
since the elastic member 15 is heated to some extent in such a marking
operation. Fig. 7 shows a step of taping the electronic 25   component
chips 11 through the holder 10.  Referring to    Fig. 7, a tape-type
supporter 28, which has cavities 27 in positions corresponding to the
receiving portions 14 of the holder 10, is provided under the holder 10. A
pusher 30 having projections 29 in positions corresponding to the 5
receiving portions 14 is provided above the holder 10 to be movable along
an arrow 31. A prescribed number of chips 11 are simultaneously inserted
into corresponding 



ones of the cavities 27 upon single movement of the pusher 30 along the
arrow 31. Thus, the chips 11 can be 10   efficiently taped through simple
equipment. Magazinization can also be efficiently performed in a similar
manner to the above.  Further, a mounting step can also be carried out by
arranging the holder 10 on a circuit board (not shown) and relatively
moving the holder 15   10 with respect to the circuit board to place a
prescribed chip 11 on a prescribed position of the circuit board by a
downwardly movable pusher, a vacuum suction chuck or the like when the chip
11 is located above the said position of the circuit board. 20        Figs.
8 to 14 show various modifications of receiving portions provided in
electronic component chip holders according to other embodiments of the
present invention. In the embodiment shown in Fig. 8, each elastic member
15a has a recess 32a for partially receiving the 25   body of a holder 10.
In the embodiment shown in Fig. 9, each elastic member 15b has a recess 32b
which is similar to the above. This recess 32b is substantially identical
to the aforementioned recess 32a, except for that the same has a 5
tapered side surface. In the embodiment shown in Fig. 10, each elastic
member 15c has a projection 33 which is perpendicularly 



engaged into an intermediate portion of a holder 10. In the embodiments
shown in Figs. 8 to 10, the 10   elastic members 15a, 15b and 15c are
provided with the recesses 32a and 32b and the projection 33 respectively,
to improve integrality between the same and the holders 10, which are
formed of materials different from each other. 15        In the embodiment
shown in Fig. 11, each elastic member 15d is not only provided on an inner
peripheral surface defining each receiving portion 14, but extends along
both surface parts of a holder 10.  Therefore, when the elastic member 15d
is formed of a highly insulative 20   material, measurement of each
electronic component chip 11 can be performed with no problem even if a
measuring terminal to be brought into contact with external terminal
electrodes 12 and 13 thereof is extremely displaced toward the holder 10.
Such an effect can also be expected to 25   some extent in the embodiment
shown in Fig. 8 or 9.  Also    in the embodiment shown in Fig. 11,
integrality between the body of the holder 10 and the elastic member 15d
can be further improved. In the embodiment shown in Fig. 12, elastic
members 5   15e are formed on opposite sides of each receiving portion 14
only in positions to be brought into contact with longitudinal ends of each
electronic component chip 11. 



In the embodiment shown in Fig. 13, elastic members 15f are formed on
opposite sides of each receiving portion 10   14 only in positions to be
brought into contact with crosswise end portions of each electronic
component chip 11. The embodiment shown in Fig. 12 or 13 is significant in
showing that it is sufficient to provide the elastic 15   member on at
least a pair of opposite portions of the inner peripheral surface defining
each receiving portion. In the embodiment shown in Fig. 14, a plurality of
projections are provided in each elastic member 15g, to be in contact with
each electronic component chip 11.  This 20   embodiment is significant in
showing that a portion of the elastic member to be brought into contact
with the electronic component chip may be in any configuration so far as
the same can elastically hold the electronic component chip in a prescribed
position.    The electronic component chip to which the present invention
is applied is not restricted to that in the form of a rectangular
parallelopiped as shown in Fig. 4, for example. A cylindrical electronic
component chip 11a is 5   also employable as shown in Fig. 15, for example.
Such a cylindrical electronic component chip 11a also has longitudinal,
crosswise and perpendicular dimensions L, W and T. The longitudinal
dimension L has the longest size 



and the crosswise direction W, which is equal to the 10   perpendicular
dimension T since the same corresponds to the diameter of the cylinder, has
the second longest size. Although the present invention has been described
and illustrated in detail, it is clearly understood that the same is by way
of illustration and example only and is not 15   to be taken by way of
limitation, the scope of the present invention being limited only by the
terms of the appended claims.    CLAIMS 1.   A holder for holding
electronic components, the holder comprising a plate member defining a
plurality of through holes, each through hole having a resilient 5
insert secured therein, the resilient insert defining at least two opposing
portions of a component receiving aperture into which a component can be
inserted to be held thereat, the resilient insert being dimensioned such
that in use the opposing portions cooperate with 10    the body of a
component inserted therebetween to provide resilient support thereto. 2.
A holder as claimed in claim 1, wherein said plate is formed of a metal. 3.
A holder as claimed in claim 1 or 2, wherein said 15     resilient insert
is formed of a highly insulative material having high heat resistance. 



4.   A holder as claimed in any preceding claim, wherein said resilient
insert is formed of silicone rubber. 5.   A holder as claimed in any
preceding claim, wherein 20     at least one of said component receiving
apertures is dimensioned to enable access in use to end portions of a
component inserted therein.    6.   A holder as claimed in any preceding
claim, wherein said resilient insert is secured in said through hole by way
of   complementary   interlocking   projections therebetween. 5     7.   A
holder as claimed in claim 6, wherein said interlocking projections form a
tongue and groove joint. 8.   A holder as claimed in claim 6, wherein said
interlocking projections form a dovetail joint. 9.   A holder as claimed in
any preceding claim, wherein 10     at least one of said through holes is
rectangular and said resilient insert comprises a resilient member
extending along at least two opposing surfaces of said rectangular through
hole. 10. A holder as claimed in any preceding claim, wherein 15     said
resilient insert is provided with a convoluted surface comprising a
plurality of projections arranged to contact in use said electronic
component. 11. A holder as claimed in any preceding claim, wherein said
resilient insert is formed to define the whole of 



20     said component receiving aperture.    12.  A method of handling a
plurality of electronic components, the method comprising: a step of
preparing an electronic component holder as defined in any one of the
preceding claims; 5          a step of inserting respective ones of said
plurality of electronic components into said component receiving aperture,
the components being oriented so as to be supported by cooperation with-the
said opposing portions thereby to hold each of said plurality of 10
electronic components in said holder; and a step of handling said plurality
of electronic components while holding the same in said electronic
component holder. 13.  A holder substantially as described herein with 15
reference to Figures 1 to 7 or any of Figures 8 to 14 of the accompanying
drawings. 14.  A method of holding electronic component devices
substantially as described herein with reference to Figures 1 to 14 of the
accompanying drawings. 11111111111111 11111 11111 11111    


