
MANUFACTURING METHOD FOR HOLDING TRAY FOR CHIP COMPONENTS BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to a
method for manufacturing a holding tray for chip components such as
monolithic chip capacitors and chip resistors, and more specifically,
relates to a manufacturing method for a holding tray used in processes of
attaching terminals to chip components, measuring chip components, and so
forth. 2. Description of the Related Art Hitherto, a jig, being called "a
holding tray", has been used for attaching terminals to chip components
such as such as monolithic chip capacitors. The holding tray is provided
with a hard substrate comprising a frame portion, a flat board portion
unitarily formed with the inner peripheral surfaces of the frame portion,
and a plurality of through-holes formed in the flat board portion. An
elastic member is formed in a region surrounded by the flame portion of the
hard substrate and holding holes having smaller diameters than those of the
through-holes are made through on the elastic member at the positions
corresponding to those of the through-holes. A method for manufacturing the
holding tray disclosed in Japanese Examined Patent Publication No. 5-42123
is known.    



-2- That is, pins having diameters smaller than those of the through-holes
are inserted into the through-holes formed in the flat portion of the
prepared hard substrate so that liquid elastic material is poured on the
hard substrate in a state in which pins are inserted. After the elastic
material is cured, holding holes are formed by removing the pins. In the
above-mentioned method, the holding holes are formed by molding the elastic
material using a metallic mold having the pins. In the above-mentioned
method, molding is easy, however, there has been a problem in that accuracy
in the position and dimensions of the holding hole is deteriorated by
residual stress in the elastic member produced during molding. There are
some cases in which flash is produced around the holding holes and it is
disadvantageous to take time to remove the flash. It is a further
disadvantage to make an expensive mold having a large number of pins and an
extended production period. SUMMARY OF THE INVENTION Accordingly, the
object of the present invention is to provide a method for manufacturing a
holding tray for chip components in which residual stress in an elastic
member does not affect the accuracy of making holes, and a metallic mold is
not required.   



-3- In order to attain the above-mentioned object, in accordance with one
aspect of the present invention, a method for manufacturing a holding tray
comprises the steps of preparing a hard substrate including a frame
portion, a flat board portion unitarily formed with the inner peripheral
surfaces of the frame portion, and a plurality of through-holes formed on
the flat board portion; forming an elastic member in a region surrounded by
the frame portion of the hard substrate; and forming holding holes smaller
than the through-holes by means of laser machining at areas in the elastic
member, the positions of the holding holes corresponding to positions of
the through-holes. In the first place, a holding tray having no holding
hole is manufactured by forming an elastic member on the hard substrate. As
for a method for forming the elastic member, for example, after the hard
substrate is positioned between upper and lower molds, the elastic member
may be formed by curing liquid elastic material charged inside of the frame
body; after an elastic material is positioned on one side surface or both
side surfaces of the hard substrate, the elastic member may be unitarily
formed with the hard substrate by embedding the elastic material inside the
frame body by means of a hot-press. After forming the elastic member, a
holding hole is made therethrough by irradiating the corresponding position
to that of the through-hole on 



-4- the elastic member with a laser beam so that the local area is burned
off. Since the laser beam has an extremely large amount of energy at that
time, limited and deep machining can be performed, so that the holding hole
can be simply formed without flash. Therefore, residual stress is not
generated around the holding hole which is different from the situation of
molding; moreover, since the region beyond the required area is not burned
off, accuracy in the position and dimensions of the holding hole is not
deteriorated. As for methods for laser machining on the elastic member, for
example, the holding hole may be formed using a laser beam having
approximately the same diameter as that of the holding hole machining may
be performed after forming a beam shape using a mask. It may be preferable
that the holding hole be machined by turning around of a laser beam having
a smaller diameter than that of the holding hole. That is, the laser beam
diameter may be reduced to be as small as possible, so that the inner
surface of the holding hole is more neatly machined, resulting higher
accuracy in hole diameter. In addition, in accordance with the present
invention, a pulse-oscillating CO[err] laser among YAG, CO[err] lasers,
etc., is 



preferable, by which it is difficult to thermally affect materials.    -5-
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a partially cutaway schematic
view of an elastic member of a holding tray according to an embodiment of
the present invention; Fig. 2 is a sectional view at the line A-A of Fig.
1; Fig. 3 is a schematic view of a hard substrate; Fig. 4 is a schematic
view of the hard substrate filled with the elastic member; Fig. 5 is a
schematic view of the hard substrate shown in Fig. 4 in a state of being
irradiated with a laser beam; Fig. 6 is a sectional view at the line B-B of
Fig. 5; and Fig. 7 is a partial plan view of the hard substrate shown in
Fig. 5. DESCRIPTION OF THE PREFERRED EMBODIMENTS Figs. 1 and 2 show an
example of a holding tray according to the present invention. In the
drawings, a hard substrate 1, formed of a metal such as aluminum, includes
a frame portion 2 having a square contour, a flat board portion 3 unitarily
formed with the inner peripheral surfaces of the frame portion 2 over the 



entire inner region of the frame portion 2 in a roughly middle stage in the
thickness direction thereof, and a    -6- plurality of through-holes 4
formed on the flat board portion 3 lengthwise and breadthwise.  An elastic
member 5 such as a silicone rubber is charged in a region surrounded by the
frame portion 2 of the above-mentioned hard substrate 1.   Therefore, the
elastic members 5 disposed on a front side and on a back side of the flat
board portion 3 are connected to each other via the through-holes 4. A
holding hole 6 made therethrough for a chip component is formed by
penetrating the through-hole 4 of the elastic bodies 5. In this embodiment,
the through-hole 4 and the holding hole 6 are circular-shaped in
cross-section together, however, the invention is not limited to this
shape. As shown in Fig. 2, the chip component is elastically held by the
holding hole 6 in a state in which one end of the component protrudes from
the surface of the holding tray. A manufacturing method for the holding
tray formed as described above will now be described. The hard substrate 1
in the shape shown in Fig. 3 is formed by machining, etc. firstly. Then the
above-mentioned hard substrate 1 is positioned into a metallic mold (not
shown) so that the region surrounded by the frame portion 2 



of the hard substrate 1 is charged with elastic material liquid 5, to form
the elastic member 5. They are next placed into a curing furnace together
with the metallic mold so that the elastic member 5 is heated and cured.
The    -7- holding tray in this state is shown in Fig. 4. In this state,
the holding hole 6 is not yet formed on the elastic member 5. The holding
hole 6 having a smaller diameter than that of the through-hole 4 is then
made therethrough at the position corresponding to that of the through-hole
4 using a laser-machining apparatus 7 as shown in Figs. 5 and 6. The
laser-machining apparatus 7 generates a laser beam "LB" having a smaller
diameter than the inner diameter of the holding hole 6, as shown in Fig. 7,
and the holding hole 6 is machined by turning the laser beam "LB" around in
the direction of the arrow. Therefore, the holding hole 6 can be formed by
burning off a small volume by the laser beam "LB", so that the inner
surface of the holding hole 6 can be more neatly machined. When the holding
hole 6 is machined, the laser- machining apparatus 7 may be turned around
while holding it in a vertical position or it may be turned around by a
precessional movement using a point at an upper portion of 



the laser-machining apparatus 7 as the supporting point thereof. The
present invention is not limited to the above- described embodiment and
various modifications can be made without departing from the spirit and
scope of the present invention.    -8- For example, although in the
above-described embodiment, circular-shaped through-hole 4 and holding
holes 6 are described as examples, the invention is not limited to those,
and a hole of any shape such as a square or an oval-shaped hole may be
made. The beam diameter of the laser beam is not necessarily smaller than
that of the holding hole 6 as shown in Fig. 7; it may be the same as that
of the holding hole 6. When the holding hole 6 is oval-shaped, the holding
hole 6 may be formed by moving the beam having the same diameter as the
breadth of the holding hole 6 in the direction of the length of the hole.
The flat board portion 3 of the hard substrate 1 is formed in the middle
stage of the frame portion 2 in the thickness direction thereof, or it may
be formed on one side surface of the frame portion 2. In this case, the
elastic member 5 is only formed on the other side surface of the 



hard substrate 1. The hard substrate forming the holding tray is not always
a metal; it may be formed of a plastic. In the above-described embodiment,
the inside of the frame portion of is filled with elastic member liquid
using a metallic mold; it may be performed by another method such as a
hot-press method as a matter of course. As will be clear from the foregoing
description, in    -9- accordance with the one aspect of the present
invention, since the holding holes are subsequently made using a laser
after forming the elastic member, residual stress generated in the elastic
member during formation does not adversely affect the accuracy in machining
of the holding hole and flash cannot be produced around the holding holes.
Since a metallic mold having a large number of pins is not required as in a
conventional manufacturing method, cost for making a metallic mold can be
reduced and a manufacturing period for the metallic mold can also be made
unnecessary. This results in simple manufacturing of a holding tray
corresponding to a number of items of chip components.   



- 10 - WHAT IS CLAIMED IS: 1. A method for manufacturing a holding tray
having holding holes for elastically holding a plurality of chip
components, said method comprising the steps of: preparing a hard substrate
including a frame portion, a flat board portion unitarily formed with the
inner peripheral surfaces of the frame portion, and a plurality of
through-holes formed on the flat board portion; forming an elastic member
in a region surrounded by the frame portion of the hard substrate; and
forming holding holes smaller than the through-holes by laser machining at
areas in the elastic member, positions of the holding holes corresponding
to the positions of the through-hole after said step of forming an elastic
member. 2. A method according to Claim 1, wherein said forming holding
holes step is performed by turning around of a laser beam having a smaller
diameter than an inner diameter of the holding hole.    


