NANUFACTURI NG'METHOD FOR HOLDI NG TRAY FOR' CHI P COMPONENTS BKHRGRD -CF) THE
INVENTION 1. Field of the Inventfon The present invention.rela?é&u@y'a :
met hod for manufacturing a helding tray for chip conponents such as -
monol i thic chip capacitors and chip resistors, and nore specifically,
relates to a manufacturing nethod for a holding tray used in processes of
‘attaching termnals to chip conponents, neasuring chip conponents, 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 conponents
such as such as nonolithic chip capacitors. The holding tray is provided
with a hard substrate conprising a frame portion, a flat board portion

uni tarily MANUBACTURING METHOR FORr HDhRPING TRAYaE@BR OHIPhGOMPANENPSrti on,
and a plurality of through-holes forned in the flat board portion. An

el astic nenber is forned in-a region surrounded by the flane portion of the
hard substrate and hol ding hol es having.smal | er dianeters than those of the
t hr ough- BARCKSRAVNED nQBcTHERr ENYENEAONhe el astic nenber at the positions
corresponding‘to t hose of the through-holes. A nethod for manufacturing the
hol.-di ng }rayFéedd @5c8henIDdBARAOP Exani ned Patent Publication No. 5-42123

's known. 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 pfocesses of attaching terminals to
chip components, measuring chip components, and so forth.
2. Description of the Related Art

Hitherto, a jig, being called “é holding tray", has
been used for attaching terminalé 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 ié formed in a region surrounded by the flame portion
of the hard substrate and;ibldind holes having smaller
diametérs than those o@ftﬁe through-holes.aie made through
on the elastic memberigt the.poé;tions corﬁesponding to
those of the through-holes. o ®
A method for manufacturing the holding tray disclosed

in Japanese Examined Patent Publication No. 5-42123 is known.
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-2- That is, pins having dianeters smaller than those of the through-holes

. are inserted into the through-hol'es fornmed 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 renmoving the pins. In the .
above- nenti oned net hod, the holding holes are fornmed by nolding the elastic
material using a netallic nold having the pins. In the above-nentioned
-nethod, nolding is easy, however, ther@ fas been a problemin that accuracy
i'n the position and di nensions of the holding hole is deteriorated by
residual stress in the elastic menber produced during nolding. There are
sone casBRatnighi pANS| having gliepetersasmaldamdehan %hﬂf%(ﬂ ghend it is
di sadvant ageous to_take tinme to renpve the flash. It is a further

di sadvantBEeugB-hakesaarexeserreddiig g dha fFirquahrhdgfdomdiediids and an
obj oct _ofhEnELAFcBBRESPR, Bt Y BISRFTSFbAA FURKHFATS GO AR Act uring a
ot 9 19 584304 Be e SRS A, i SR e SR RS
not requifgfe 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 hbles, and a metallic

mold is not required.



-3- In order to attain the above-nenti,oned object, in-accordance with one
. aspect of the present invention, a nmethod for manufacturing a holding tray
conprises the steps of preparing a hard substrate including a frane
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; formng an el astic nmember in a region surrounded by
the frame portion of the hard substrate; and forming hol ding holes smaller
-than the through-hol es by neans- of | ased Trachining at areas in the elastic

menber, the positions of the holding holes corresponding to positions of
t he through holes. In the first place, a holding tray having no hol di ng

~hol e is manuf aIcPc FFRALIHEG ANl R aW%I%E?Y%‘%%é?nﬁﬁ ?h3ehy diBubstrate. As
for a nethod f forni the el astic EEEB or ex after the hard

SUbst 1 at AICOTRRREE OFLHY LR S eRRBRRECPEaRS) BRERSRGI A3VeRKAoBrag | ¢ monber
body; - af ACHGR Z#%&ﬂ%%?%ﬁlﬁma?sthﬁﬁﬁaﬁeéraxcgﬁr 8580 SPEBE 8 both
e S O R b S Rl
T O SRR BheesielaRiERE Bl B E@%%?‘?%?pﬁnﬁme[msﬁ.on
to that (ﬁefiﬁhéfﬁPUQHrEQéésoaf the frame portion, and a plurality of

through-holes formed on the flat board pdrtioh; forming an

elastic meﬁber in a iegion sufrounded by the frame portion

of the hard substrate; and forming holding holes smallér

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

meﬁber, for example, after the hard substrate is positioned

between upper and lower molds, the elastic member may be

formed by curing liqﬁid 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'therethrouqh by irradiating

the corresponding position to that of the through-hole on



-4- the elastic nenber with a | aser beamso that the-local area is burned

. off. Since the |laser beam has an ‘extrenely | arge amount of energy at that
time, limted and deep nmachi ning can be perforned, so that the hol ding hole
can be sinply formed w thout flash. Therefore, residual stress is not
generated around the hol ding hole which is different fromthe situation of
mol di ng; noreover, since the region beyond the required area is not burned
of f, ‘accuracy in the position and di nensions of the holding hole is not
-deteriorated. As for methods for |aser 4echining on the elastic menber, for
exanpl e, the holding hole may be fornmed using a | aser beam havi ng

approxi mately the sanme diameter as that of the hol ding hole machining may
be perfoth@dedastict BERPRY Wikdam IRERT Jeamy 0 rithat the AQcdk dFederabl e
that the, hol ding _hole be nmachined by turning around of a | aser beam havi ng
a snal | eiSdPuRBREr offan SARCSfthedaRAmibRAMNES Fhpxtcemely 13EIR beam

sur T ace BROURE REI BPRETHORE Ehatotalieart Y Hch 3h, 3908 AT HhGner
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etC.. ISgormed 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 dimensiﬁns 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 maéhined, resulting higher accuracy in
hole diameter.
In addition, in accordance with the present invention,

a pulse-oscillating CO, laser among YAG, CO, lasers, etc., is
preferable, by which it is difficult to thermally affect

materials.



preferable, by which it is difficult to thermally affect materials. - 5-
. BRIEF DESCRI PTION OF THE DRAWNGS Fig. ‘1 is a partially cutaway schematic
view of an elastic nmenber of a holding tray according to an enbodi nent of
the present invention; Fig. 2 is a sectional viewat the line A-A of Fig.
1, Fig. 3 is a schematic view of a hard substrate; Fig. 4 is a schematic.
VIeM/Of the hard substrate filled with the elastic nenber; Fig. 5is a
schematic view of the hard substrate shown in Fig. 4 in a state of being
‘irradiated with a | aser beam Fig. 67 i 2 & 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. DESCRI PTION OF THE PREFERRED EMBODI MENTS Figs. 1 and 2 show an
exanpl e- of a holding tray according to the present invention. In the

o rand it ebchAsoHish o, g BRAAG® "')uE0ar ) i Ty
formed with tpe inpetsPgr LRDRIG1 15 0RO b chithal i R RRF Lk OVer the
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 pbrtion 2 in a roughly

middle stage in the thickness direction thereof, and a



entire inner region of the frane portion 2 in a roughly niddle stage in the
t hi ckness direction thereof, and'a - -6- plurality of through-holes 4
formed on the flat board portion 3 | engthw se and breadthw se. An elastic
menber 5 such as a silicone rubber is charged in a region surrounded by the
frane portion. 2 of the above-nentioned hard substrate 1. Therefore, {

‘el astic nmenbers 5 disposed on a front side and on a badky ﬁ T AS BEERT
'Ug g%é ) A :
I .

board portion 3 are connected to each other via the thr Céb
- hol ding hol e 6 made t herethrough for'aﬁchip conponent ig. for v
penetrating the through-hole 4 of the elastic bodies 5. In thi's enbodi nent,
the through-hole 4 and the hol ding hole 6 are circul ar-shaped in

CLOSS- sqdiumal ity hcehronghvielesnd fayead 8p thendlati RPeEd to this

shape. As shown in Fig. 2, the chip c onent is elasticall el d_by the
hglmIK%HRﬁ§9Q9i31¥#%S%H¥4$ﬂ %ﬁ¢chgﬁﬂgggW658f t A8 EiﬁﬁBﬁEnW%BB rddes from
the surface of the lding tray. A,manyfacturi.ng_nethod for _the hol.ding

t rayhf orﬁi‘i&‘b‘h 1 A8 Rttt b‘é?l“%b’f)‘&ﬁﬁﬁfl s nS&FBgeaeé‘Br RoEFILPRe SH5F8u§@€§‘t rate 1
in the shape shown in Fig. s _forped R e fi +Ehen the
above-d&ﬁﬁéﬁﬁa i gﬂfg%?ét% 3£iEH§O§?¥V§%§%5?%?gegnhéfgkkkgﬁkéﬁﬁz?not

shown) %Rt*Eﬁeéé?bf&?iQﬂesai£QEEQeﬂeﬂerQesfaiEBoegaﬁﬁggggg and v
on a back side
of the flat board portion 3 are connected to each v

other via the through-holes 4. A holding hole 6 made
therethrgugh for a chip component is formed by penetrating
the through-hole 4 6f the elastic bodies 5. 1In 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 éhip 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
descriﬁed 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 thét 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

i eet Has Been Reﬂlaced

"




of the hard substrate 1 is charged with elastic material liquid 5, to form
. the elastic nenber 5. They are next placed into a curing furnace together
with the netallic nmold so that the elastic nmenber 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 nmenber 5. The hol di ng
hole 6 having a smaller dianeter than that of the through-hole 4 is then
made t herethrough at the position corresponding to that of the through-hole
-4 using a | aser-machini ng apparatus ¥ &s=shown in Figs. 5 and 6. The
| aser - machi ni ng apparatus 7 generates a | aser beam"LB" having a snaller
di aneter than the inner dianeter of the holding hole 6, as shown in Fig. 7,
and the helding kKsR¥ &0 $hiscetate By shownndnt Kédd.ader B@amhisB" around in
the direction of the arrow TherefqQre, the holding hole 6 can be fornmed by

burni ng 8Fate,skhe hodddng bplend HEsePtpysh fogmeds on the ©lastiger
surface of the holding hole 6 can be nore neatly machi ned. Wen the hol di ng
hol e 6 i@eWEEHiﬁed, the lIaser- machining apparatus 7 may be turned around

LGRS N R TP 1 AR i T TR
of the through-hole 4 is then made therethrough at the
position correspdnding to that of the throuéh—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 diametef 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" aroﬁnd 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 heatly 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.



the | aser-nachi ning apparatus 7 as the supporting point thereof. The

. present invention is not limted to the above- descr.ibed enbodi ment and
various nodifications can be made wi.t hout departing fromthe spirit and
scope of the present invention. + -8- For exanple, although in the
above-descri bed enbodi nent, circul ar-shaped through-hole 4 and hol di ng
holes 6 are described as exanples, the invention is not limted to those,
and a hol e of any shape such as a square or an oval -shaped hol e may be
-made. The beam di aneter of the Iaser‘b@aﬁ1is not necessarily smaller than
that of the holding hole 6 as shown in Fig. 7; it may be the sane as that

of the holding hole 6._\Wen_the hol ding hole 6 is oval-s aped, .the hol ding
hole 6 may be 9%rfkamplenmditBorgl BBagpﬁaépﬁgefﬁ§s§§&Pegi§ gimeatyne

e IR Y
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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
forméd by moving the beam having the same diameter as the
breadth of the hoiding 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. 1In 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



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 enbodi nent,
the inside of the frane portion of is filled with elastic nmenber liquid -
using a netallic nold; it may be perforned by another nethod such as a
hot-press nethod as a matter of course. As wll be clear fromthe foregoing
description, in -9- accordance with the one aspect of the present
i nvention, since the holding holes are subsequently made using a | aser
after form ng the elastic nenber, resfdﬁar stress generated in the elastic
menber during formati on does not adversely affect the accuracy in machining
of the holding_hole and flash cannot be produced around ;t he hql di ng hol es.
Since a MIP¥I’NG| WikhyvERE aneapgrertnpér the present Aoventd@red as in a
a nmetallic |d can be

comvent | Rl ERL oL hLng oL Ry ootk ok R0 eLall e g d con be
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in the elastic member during formation does not adversely
afféct 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 nethod for nanufacturing a hol di ng tray

. having holding holes for elastically holding a plurality of chip
conponents, said nethod conprising the steps of: preparing a hard substrate
including a frame portion, a flat board portion unitarily formed with the

i nner peripheral surfaces of the frame portion, and a plurality of
t'hrough-hol es forned on the flat board portion; forming an elastic menber
in a region surrounded by the franme portion of the hard substrate; ~and _
-forning hol di ng hol es smaller than thelPhrough- hol es—by—+aser—machi-ni-ng at

areas in the elastic nmenber, positions of the holdln d|ng
to the positions of the through hol e after said step Eﬂ&ﬁﬂ‘hﬂf stic
menber . WHAR &8t RAAIMEDIfhg to A aim 1, wherein sal

hol es step is perforned by turning around of a | aser beam having a snaller
di ameter than an inner dianmeter of the holding hole.

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 substraté 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 cor:eSponding to the positions of the

through-hole after said step of forming an elastic member.

2. A method according to Claim 1, wherein said foiming
holding holes Step is performed by turning around of a laser
beam having a smaller diameter than an inner diameter of the

holding hole.



