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BACKGROUND OF THE INVENTION

1.

Field of the Invention:

The present invention relates to a pin connector, a

holder for holding such a pin connector, and an electronic

component packaging board for mounting an electronic

component thereon, and more particularly to the structure

of an electronic component packaging board suitable for

mounting thereon an electronic component such as a device

socket by which a semiconductor device can detachably be

supported.

2.

Description of the Related Art:

It has heretofore been well known in the art to mount

a device socket by which a semiconductor device can de-

tachably be supported, on a packaging board in a semicon-

ductor device testing apparatus for measuring operating

conditions of the semiconductor device supported by the

device socket.

Fig. 1 of the accompanying drawings shows a conven-

tional electronic component packaging board for soldering

an electronic component thereto.

As shown in Fig. 1, a

| packaging board 1 has a plurality of through holes 4 for

inserting therein external leads 3 of a device socket 2 as

an electronic component.

When the external .leads 3 are
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~ “iconponent packagi ng board for mounting an el ectronic conponent

t hereon, and nore particularly to the structure of an electronic
conponent packagi ng board suitable for nmounting thereon an el ectronic
conmponent such as a device socket by which a sem conductor device can
det achably be support ed. 2. Description of the Related Art:

It has heretofore been well known in the art to nount a devi ce socket
by which a sem conductor device can de- tachably be supported, on a-

packagi ng hoaedted ansenithenthrough tediesr 4dewid edleksnady tﬂmﬂaips for
measuring operating
the device socket 2 is electrically connected to patterns
on the packaging board 1. The device socket 2 supports a
semiconductor device 5 thereon which has external leads
electripally connected réspectively to the external leads
3 by contact elements 6.

Fig. 2(a) of the accompanying drawings shows another
conventional electronic component packaging board to which
an electronic component is detachably attached. Fig. 2(b)
of the accompanying drawings is an enlarged fragmentary
cross-sectional view of a small-size socket on the conven-
tional electronic component packaging board shown in Fig.
2(a), and Fig. 2(c) of the accompanying drawings is an
enlarged fragmentary cross-sectional view of another
small-size socket which may be used on the conventional
electronic component packaging board. Although not shown
in Figs. 2(b) and 2(c), the conventional electronic compo-
nent packaging board shown in Fig. 2(a) has a plurality of
small-size sockets.

As shown in Fig. Zta), an electronic component pack-
aging board 7 has a plurality of through holes defined
therein at positions in alignment with external leads 3 of
a device socket 2, and a plurality of smail-size sockets 8
inserted and secured in the respective through holes. The

electronic component packaging board 7 allows the device

socket 2 to be electrically connected to patterns on the
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“‘conditions of the sem conductor device supported by the devi ce
socket . Fig. 1 of the acconpanyi ng drawi ngs shows a conven-
tional electronic conponent packagi ng board for sol dering an
el ectroni ¢ conponent thereto. As shown in Fig. 1, a packagi ng board 1
has a plurality of through holes 4 for I nserting therein external
| eads 3 of a device socket 2 as an el ectroni c conponent. Wen the
external leads 3 are
electronic component packaging board 7 simply when the
external leads 3 are inserted into the respective small-
size sockets 8. The inserted external leads 3 can easily
be pulled out of the respective small-size sockets 8.
As shown in Fig. 2(b), each of the small-size sockets
8 comprises a tubular sleeve 10 inserted in a through hole
9 defined in the electronic component packaging board 7
and a contact 11 mounted in the tubular sleeve 10 for
exerting resilient forces radially of the tubular sleeve
10. As shown in Fig. 2(c), each of the small-size sockets
8 may comprise a tubular sleeve 10 having a tip end por-
tion inserted in the thrdugh hole 9 defined in the elec-
tronic component packaging board 7 and having an outside
diameter greater than the outside diameter of a portion of
the tubular sleeve 10 which houses a contact 11 therein.
The portion of the tubular sleeve 10 which houses the
contact .11 therein projects largely from the electronic
component packaging board 7.
The electronic component packaging board 7 shown in
Figs. 2(a) through 2(c).suffers the following disadvan-
tages:
If each of the small-size sockets 8 for holding the
device socket 2 detachably is of the structure shown in
Fig. 2(b), then the spacing between the small-size sockefs

8 on the electronic component packaging board 7 cannot be

reduced because of required distances to be kept between

A
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-2- . inserted into the through holes 4 and sol dered thereto, the device
socket 2 is electrically connected to patterns on the packagi ng board 1
The devi ce socket 2 supports a sem conductor device 5 thereon which has
external leads electrically connected respectively to the external |eads

3 by contact elenments 6. Fig. 2(a) of the acconpanying draw ngs shows
anot her conventional el ectronic conponent packagi ng board to which

adjacent ones of the through holes. Reducing the spécing
between the small-size sockets 8 requires the diameter of
the sleeve 10 to be reduced, but there is a certain limi-
tation on the reduction of the diameter of the external
leads 3 which are inserted in thé sleeves 10. The struc-
ture shown in Fig. 2(b), therefore, does not permit the
external leads of an electronic component for use on the
device socket 2 to be reduced in pitch.

On the other hand, if each of the small-size sockets
8 for holding the device socket 2 replaceably is of the
structure shown in Fig. 2(c), then it is possible to
reduce the diameter of the through holes for inserting the
small-size sockets 8 therein. The reduced diameter of the
through holes allows the adjacent small-size sockets 8 to
be positioned closely to each other, so that the small-
size sockets 8 can be spaced closely on the electronic
component packaging board 7. However, since the portion
of the tubular sleeve.lo which houses the contacf'ii .
therein projects largely from the electronic component
packaging board 7, the aistance over which the external
leads 3 of the device socket 2 are electrically connected
to the through holes in the electronic component packaging

board 7 is large.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
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'dn el ectronic conponent is detachably attached. Fig. 2(b) of the
acconpanyi ng drawi ngs is an enlarged fragnentary cross-sectional view of a
smal | -si ze socket on the conven- tional electronic conponent packagi ng
board shown in Fig. 2(a), and Fig. 2(c) of the acconmpanying drawi ngs is an
enl arged fragnentary cross-sectional view of another snall-size socket

whi ch may be used on the conventional electronic conponent packagi ng
board. Although not shown in Figs. 2(b) and 2(c), the conventional

el ectronic geER9de BANEI1RRAVARAMNINI LRAPhSOWhIKhdIty Bdéd Rasién pl urality
of small-size sockets. :
allows an electric component mounted thereon to be re-
placed easily, permits external leads of an electric
component to be spaced a reduced pitch, and can be ‘elec-
trically connected to an electric component over a short
distance.

Another object of the present invention is to provide
a pin connector for use in such an electronic component
packaging board.

Still another object of the present invention is to
provide a pin connector holder for holding such a pin
connector highly accurately in position.

According to a first aspect of the present invention,
there is provided a pin connector comprising a metallic
slender sleeve, an outer contact bent outwardly from at
least a portion of a side wall of the metallic slender
sleeve, and an inner contact bent inwardly from at least.a-
portion of a side wall of the metallic slender sleeve, the
outer contact and the inner contact being resilient radi-
ally of the metallic slender sleeve. The metallic slender
sleeve may have a contact region including the outer
contact and the inner contact, a lead extending from the
contact region, and a sealed portion disposed between the
contact region and the lead..

According to a second aspect of the present inven-

tion, there is also provided a pin connector holder for
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"As shown in Fig. 2(a), an electronic conponent pack- aging board 7 has a
plurality of through holes defined therein at positions in alignment with
external leads 3 of a device socket 2, and a plurality of small-size
sockets 8 inserted and secured in the respective through holes. The

el ectroni c conponent packagi ng board 7 allows the device socket 2 to be
electrically connected to patterns on the

holding a plurality of pin connectors each according to -
the first aspect of the present invention, having a plu-
rality of through holes for being electrically connected
to the outer contacts of the pin connectors, the thﬁough
holes being positioned to keep the pin connectors spaced
at a relatively small pltCh.

The pin connectors may be 1nserted and held in the
through- holes and have end portions pro:ectlng from the
through holes and fixed in position by a viscous adhesive.

The piﬁ connector holder may further comprise a
fixing member having a plurality of holes which receive
the end portions. projecting from the through holes, the
end portions being fixed to the fixing member in the holes
therein. It is preferable to employ a positioning struc-
ture by which the end portions projecting from the through
holes and thé holes in the fixing member are positioned
with respect to each other.

According to a third aspect of the present invention,
there is further provided an electronic component packag-
ing board for supporting a pin connector according to the
first aspect of the invention, comprising a board having a
through hole defined therein in alignment with an external
lead of an electronic component, the pin connector being
inserted and held in the through hole. The pin connector
ﬁay have an end pdrtion projecting from the through hole

and fixed to a land of the through hole.
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"-3- ‘electronic conponent packagi ng board 7 sinply when the external

| eads 3 are inserted into the respective snmall- size sockets 8. The
i nserted external |leads 3 can easily be pulled out of the respective
smal | -si ze sockets 8. As shown in Fig. 2(b), each of the small-size

sockets 8 conprises a tubular sleeve 10 inserted in a through hole 9
defined in the el ectronic conponent packaging board 7 and a contact 11
nmounted in the tubular sleeve 10 for exerting resilient forces radially of

the tubul ar sl eepfs édécﬁ¥bﬁi&wwbm§bﬁéﬁk ézéﬂagfﬁghb@érafma§n§a£tﬁé§e

sockets
' comprise another board disposed in confrontlng relation to

the board and having a hole defined therein, the end
portion projecting from the through hole being fixed to.
the other board in the hole. |

The electronic component packaging board may further
comprise a pin mounted on the other board for positioning
the pin connector inserted in the through hole with re-
spect to the hole in the other board, the board having a
hole in which the pin is fitted.

The electronic component may comprise a device socket
for supporting a semiconductor device detachably.

As described above, the pin connector according to
the present invention has an outer contact bent outwardly
from at least a portion of a side wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least.a portion of a side wall of the metallic slender
sleeve. The outer contact and the inner contact are
resilient radially of the metallic slender sleeve. The
electronic component packaging board according to the
present invention has a through hole defined therein in
alignment with an external lead of an electronic compo-
nent, and the pin connector is inserted and held in the
through hole.

The electronic component packaging board thus con-
structed allows an electronic component such as a device

-
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8 may ‘conprise a tubular sleeve 10 having a tip end por- tion inserted in
the through hole 9 defined in the elec- tronic conponent packagi ng board 7
~and having an outside -dianeter greater than the outside dianeter of a
portion of the tubular sleeve 10 which houses a contact 11 therein. The
portion of the tubular sleeve 10 which houses the contact 11 therein
projects |argely fromthe el ectronic conponent packagi ng board 7.

The el ectronic conponent packagi ng board 7 shown in Figs. 2(a) through

2(c) suffergpdibiee fd | 00 89s fi paf¥alaced @0€Because the through hole in
the electronic component packaging board is used as a
socket for the pin connector, the pitch of external leads
of the electronic component may be reduced, and the exter-
nal lead may be electrically connected to the through holé
over a short distance.

The pin connector which comprises a slender sleeve is
formed by rounding a flat sheet, and hence has a gap along
its seam. If the pin connector were soldered to the
through hole, then the solder would be introduced through
the gap into the pin connector, preventing the pin connec-
tor from receiving the external lead. To solve such a
problem, the end portion of the pin connector which
projects from the through hole in the board is inserted in
a hole defined in a fixed member and soldered to the
fixing member in the hole. Alternatively, the pin connec-
tor may be fixed directly to the board by a highly viscous
adhesive rather than solder. When the end portion of the
pin connector is fixed to the fixing member, a positioning
structure such as a pin may be used to position the end
portion 6f the pin connector easily with respect to the
hole in the fixing member.

The above and other objects, features, and advantages
of the present invention will become apparent from the
following description with references to the accompanying

drawings which illustrate examples of the present inven-
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‘If each of the snall-size sockets 8 for holding the device socket 2
detachably is of the structure shown in Fig. 2(b), then the spacing
"between the small-size sockets 8 on the el ectronic conponent packagi ng
board 7 cannot be reduced because of required distances to be kept between
-4-

tion.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing the
manner in which an electronic compoﬁent is soldered to a
conventional packaging board;

Fig. 2(a) is an exploded perspective view the manner
in which an electronic component is detachably mounted on
another conventional electronic component packaging board;

Fig. 2(b) is an enlarged fragmentary cross-sectional
view of a smail-size socket on the conventional electronic
component packaging board shown in Fig. 2(a);

Fig. 2(c) is an enlérged fragmentary cross-~sectional
view of another small-size socket which may be used on the
conventional electronic component packaging board shown in
Fig. 2(a);

Fig. 3 is an enlarged fragmentary cross-sectional
view of an electronic component packaging board according
to an embodiment of the present invention;

Fig. 4(a) is a plan view of a pin connector in the
electronic component packaging board shown in Fig. 3;

Fig. 4(b) is a front vertical view of the pin
connector;

Fig. 4(c) is a side vertical view of the pin
connector;

Fig. 5 is an enlarged fragmentary cross-sectional
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~adj acent ones of the through holes. Reducing the spacing between the
smal | -si ze sockets 8 requires the dianeter of the sleeve 10 to be reduced,
“but there is a certain lim- tation on the reduction of the dianeter of
the external |eads 3 which are inserted in the sleeves 10. The struc-
ture shown in Fig. 2(b), therefore, does not permt the external |eads of
an el ectronic conponent for use on the device socket 2 to be reduced in
pitch. On the other hand, if each of the small-size sockets 8 for
hol di ng t heidevbfeanoekettZzondpl goapoingnits paickialigd. ngs torstdireecshalimg n Fi g.
2(c), then it is possible to .

to another embodiment of the present invention; and

Fig. 6 is a fragmentary perspective view of parts
which make up the electronic component packaging board

shown in Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Fig. 3, an electronic component packaging
board according to an embodiment of the present invention
comprises a printed wiring board 23 having patterns of
interconnections connected to a device testing apparatus
(not_shown). The printéd wiring board 23 has a plurality
of through holes 12 (only one shown) each coated with a
metal iayer. A pin connector 13 is force-fitted and held
in each of the through holes 12. The through holes 12 are
positionally aligned with external leads of a device
socket which is similar to the device socket 2 shown in
Fig. 1.

As shown in Fig. 3, the pin éonnector 13 held in the
through hole 12 has an end portion projecting from a
reverse side of the printed wiring board 23, i.e., a lower
side thereof in Fig. 3, and fixed to a land of the metal
layer of the through hole 12 by a highly viscous adhesive
24. Since the forced-fitted pin connector 13 is fixed to
the land of the through hole 12, the pin connector 13 is

positioned highly accurately on the printed wiring board

e
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reduce the dianeter of the through holes for inserting the small-size
sockets 8 therein. The reduced dianeter of the through holes allows the
~adj acent snall-size sockets 8 to be positioned closely to each other, so
that the small- size sockets 8 can be spaced closely on the electronic
conponent packagi ng board 7. However, since the portion of the tubular
sl eeve 10 which houses the contact 11 therein projects largely fromthe
el ectroni c conponent packagi ng board 7, the di stance over which the
external |znds 3 of the device socket 2 are electrically connected to the
t hrough holes in the electronic conponent packagi ng

The pin connector 13 comprises a slender sleeve which

is formed by rounding a flat springy sheet made of an
alloy of beryllium (Be) and copper (Cu) and plated with
gold (Au). As shown in Figs. 4(a) through 4(c), the pin
connector 13 has a pair of outer contacts 14 which are
bent outwardly from opposite side walls of the slender
sleeve thereof, and a pair of inner contacts 15 which are
bent inwardly from opposite side walls of the slender
sieeve thereof. The -outer contacts 14 and the inner
contacts 15 exert resilient forces radially of the slender
sleeve. As shown in Fig. 3, a contact region 25 (see Fig.
4(c)) of the pin connector 13, which compfises the outer
contacts 14 and the inner contacts 15, is housed in the
through hole 12, and the remaining énd portion of the pin
connector 13 projects as a lead 26 (see Fig. 4(c)) from
the through hole 12.

When an external lead, similar.to the external lead 3
shown in Fig. 1, is inserted into the pin connector 13,
the external lead is reéiliently gripped in the pin con-
nector 13 by the inner contacts 15. When the pin connec-
tor 13 is inserted into the through hole 12 in the printed
wiring board 23, the outer contacts 14 are electrically
connected to the through hole 12 over a short distance.
Because the outer contacts 14 are resilient, they resil-

iently keep the pin connector 13 in the through hole 12.
_—
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“board-7 is |arge. SUWVMARY OF THE | NVENTI ON It is
therefore an object of the present invention to

- b- provi de an el ectroni c conponent packagi ng board which allows an

el ectric conmponent nounted thereon to be re-

Inasmuch as the through hole 12 is used as a socket for
the pin connector 13, it allows the external leads of the
electronic component to be spaced a reduced pitch.

The pin connector 13, which is produced by rounding
the flat springy sheet into the slender sleeve, has a gap
along its seam. Because of the gap, the pin connector 13
is fixed to the through hole 12 by the highly viscous
adhesive 24. Specifically, if the pin connector 13 were
soldered to the through hole 12, then the solder would
find its way into thé pin connector 13 through the gap,
preventing an external lead from entering the pin connec-
tor 13.

To permit the pin connector 13 to be soldered to the
through hole 12, the pin connector 13-may have a sealed
portion 27 (see Fig. 4(c)) aisposed between the contact
region 25 and the lead.26. The sealed portion 27 serves
to prevent solder or flux or bdth from entering the pin

- connector 13. The sealed portion 27 may comprise a filled
mass of silicone.

The printed wiring.board 23 serves as a pin connector
holder for holding the pin connector 13. According to the
present invention, such a pin connector holder is not |
limited to the printed wiring board, but may be of any of
various structures insofar as they have the through hole
12.

Figs. 5 and 6 show an electronic component packaging

- 12 - This Sheet Has Been Re'ilaced

AU




pl aced easily, permits external -leads of an electric conponent to be
spaced a reduced pitch, and can be elec- trically connected to an electric
conponent over a short distance. Anot her object of the present
invention is to provide a pin connector for use in such an electronic
conponent packagi ng board. Still another object of the present
I nvention is to provide a pin connector holder for holding such a pin
corinector highly accurately in position. According to a first aspect
of the presdoandaevomting to another embodiment of the present
invention.
The electronic component packaging board shown in
Figs. 5 and 6 comprises a printed wiring board 23 having a
plurality of through holes 12 (only one shown) in each of
which a pin connector 13 is inserted and held. The pin
connector 13 is fixed in position by a structure which is
different from the structure according to the embodiment
shown in FIGS. 3 and 4(a) through 4(c). As shown in Fig.
5, another printed wiring board 17 having a plurality of
through holes 16 (only one shown) is positioned on and
spaced from the reverse side of the printed wiring board
23. An end portion of the pin connector 13 which projects
from the reverse side of the printed wiring board 23 is
fixed to the corresponding one of the through holes 16 by
solder 18. The projecting end portion of the pin connec-
tor 13 may instead be fixed to the through hole 16 by a
highly viscous adhesive. The projecting end portion of
the pin connector 13 may be fi#ed to any of various mem-
bers rather than the printed wiring board 17 insofar as
the member used has a hole in which the projecting end
portion of the pin connector 13 can be insérted. The
printed wiring boards 23, 17 may or may not be spaced from
each 6ther.
The electronic componeﬁt packaging board shown in
Figs. 5 and 6 has a positioning structure for positioning
[
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t-here-is provided a pin connector conprising a nmetallic slender sleeve, an
outer contact bent outwardly fromat |east a portion of a side wall of the
-metallic slender sleeve, and an inner contact bent inwardly from at |east
a portion of a side wall of the nmetallic slender sleeve, the outer
contact and the inner contact being resilient radi- ally of the nmetallic
sl ender. sleeve. The netallic slender sleeve may have a contact region
including the outer contact and the inner contact, a |lead extending from
t he contactheepginngcoandctozxedBednpahiei e icitedo seick iy Weard 198 whiar act
region and the | ead.

respect to the through hole 16 in the printed wiring board

17. The positioning structure includes a pin 19 mounted

on the printed wiring board 17 and a through hole 20 or a

hole defined in the printed wiring board 23 for inserting

the pin 19 therein.

As described above, the pin connector according to

the present invention has an outer contact bent outwardly

from at least a portion of a side wall of a metallic

slender sleeve and an inner contact bent inwardly from at

least a portion of a side wall of the metallic slender

sleeve. .Thg electronic component packaging board accord-

ing to the present invention has a through hole defined

therein in alignment with an external lead of an electron-

ic component, and the pin connector is inserted and held

in the through hole.

Since an external lead of an electronic component

such as a device socket can be inserted into and removed

from the pin connector, the electronic component can

easily be replaced. Because the through hole in the

electronic component packaging board is used as a socket

for the pin connector, the pitch of external leads of the

electronic component may be reduced, and the external lead

may be electrically connected to the through hole over a

short distance.

The pin connector is positioned highly accurately on
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- According to a second aspect of the present inven- tion, there is also
provi ded a pin connector hol der for - 6-

hol ding a plurality of pin connectors each accordlng to the first aspect
of the present invention, having a plu- rality of through holes for being

el ectrically connected
the electronic combonent packaging board when the pin
connector held in the through hole is fixed in position.
The pih connector is fixed to a fixing member having a
hole in which an end portion of the pin connector is
inserted. The end portion of the pin connector which
projects from the through hole is inserted in and fi#ed to
a4 hole defined ih the fixing member. In the case where
the pin connector has a gap along a seam thereof, if the
pin connector were soldered to the through hole,.then the
solder would be introduced through the gap into the pin
connector, preventing the pin connector from receiving the
external lead. However, no-such p;oblem arises when the
end portion of the pin connectér is fixed to the fixing
member. Therefore, the elecfronic component packaging
board can be manufactured with a high yield.

When the end portion of the pin connector is fixed to
the fixing member, a positioﬁing structure such as a pin
may be used to position the end portion of the pin connec-
tor easily with respect to the hole in the fixing member.

While preferred embodiments of the present invention
have been described using specific terms, such description
is for illustrative purposes only, and it is to be under-
stood that changes and variations may be made without
departing from the spirit or scope of the following

claims.
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‘to the outer contacts of the pin connectors, the through holes being
positioned to keep the pin connectors spaced at a relatively small pitch. .
‘The pin connectors may be inserted and held in the through hol'es and have
end portions projecting fromthe through holes an n by a
vi scous adhesi ve. The pin connector hol der naulmmu"" HE;H

fixing nmenber having a plurality of holes which recetve thewend porti
projecting fromthe through holes, the end portions being fixed to the

fixi ng menb®HAT, ISHE I$erein. It is preferable to enploy a
posi tioning strug-

. A pin connector comprising:

a metallic slender sleeve;

an outer contact bent outwardly from at least a
portion of a side wall of said metallic slender sleeve;
- and

an inner contact bent inwardly from at least a

portion of a side wall of said metallic slender sleeve;
séid outer contact and said inner contact being

resilient radially of said metallic slender sleeve.

2. A pin connector according to claim 1, wherein
said metallic slender sleeve has a contact region includ-~
ing said outer contact and said inner contact, a lead
extending from said contact region, and a sealed portion

disposed between said contact region and said lead.

3. A pin connector holder for holding a plurality
of pin connectors each according to claim 1, having a
plurality of through hoies for being electrically connect-
ed to the outer contacts of said pin connectors, said
through holes being positioned to keep the pin connectors

spaced at a relatively small pitch.

4. A pin connector holder according to claim 3,

wherein said pin connectors are inserted and held in said

-
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"t'ure by which the end portions projecting fromthe through

hOIeS‘ahd t he

holes in the fixing nenber are positioned wth r
According to a third aspect of the present inventi Emﬂ "mmm, "m ther

provi ded an el ectronic conponent packag- ing boar or supp
connector according to the first aspect of the I nventi on,
board having a through hole defined therein in alignnment

| ead of an el ectronic conponent, the pin connector being
in the throtiyponghehoine pnd béﬁﬁeéﬂ@rPoﬁﬁyoﬁﬁv@réﬁe@ﬁénso
fromthe through ho| e

conprrsrng a
with an externa

i nserted and hel d
fmiosn sgid ect i ng

through holes and fixed in position by a viscous adhesive.

5. A pin connector holder according to claim 3,

further comprising a fixing member having a plurality of

holes which receive said end portions projecting from said

through holes, said end portions being fixed to said

fixing member in said holes therein.

6. A pin connector holder according'to claim 5,

further comprising a positioning structure by which said

end portions projecting from said through holes and said

holes in said fixing member are positioned with respect to

each other.

7. An electronic component packaging board for sup-

porting a pin connector according to claim 1, comprising:

a board having a through hole defined therein in

alignment with an external lead of an electronic compo-

nent, said pin connector being inserted and held in said

through hole.

8. An electronic component packaging board accord-

ing to claim 7, wherein said pin connector has

an end

portion projecting from said through hole and fixed to a

land of said through hole.

- 17 -
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rand ftxed to a land of the through hole.

7 The el ectroni c conponent packagi ng bo nﬁy further conprise
anot her board di sposed in confronting relation to ﬂ“ﬂ“ﬂtﬂ ving a
hol e defined therein, the end portion projecting\ﬂ ‘ w hol e
being fixed to e ¢ LM 8
9. An electronic componeht packaging board accord-

ing to claim 7, further comprising another board disposed

in confronting relation to said board and having a hole

defined therein, said end portion projecting from said

through hole being fixed to said other board in said hole.

10. An electronic component packaging board accord-
ihg to claim 9, further comprising a pin mounted on said
other board for positioning said pin connector inserted in
said through hole with respect to said hole in said other
board, said board having a hole in which said pin is

fitted.

11. An electronic component packaging board accord-
ing to any one of claims 7 through 10, wherein said elec-
tronic component comprises a device socket for supporting

a semiconductor device detachably.

-_—
This Sheet Has Been

o il



t he

ot her board in the hole. The el ectronic conponent packagi ng board

may further conprise a pin nmounted on the other board for positioning the
pin connector inserted in the through hole with re- spect to the hole in
t he ot her board, the board having a hole in which the pinis fitted.

The el ectroni c conponent may conprise a device socket for supporting a
sem conduct or devi ce detachably. As descri bed above, the pin

connector according to the present invention has an outer contact bent

outwardly fromat |east a PESIRAETHO0F T PIRIUO[RE netal lic

A pin connector has an outer contact bent outwardly
from at least a portion of a side wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least a portion of a side wall of the metallic slender
sleeve. The outer contact and the inner contact are
resilient radially of the metallic slender sleeve. An
electronic component packaging board comprises a board
having a through hole defined therein in alignment with an
external lead of an electronic component, the pin connec-
tor being inserted and held in the through hole. The
electronic component packaging board also has another
board disposed on the reverse side of the board and having
a through hole defined therein. An end portion of the pin
connector projects from the through hole in the board and
is soldered to the other board in the through hole there-
of. A positiéning structure such as a pin positions the
pin connector inserted in the through hole in the board

with respect to the through hole in the other board.

g
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“sl ender sleeve and an inner contact. bent inwardly fromat |east a portion
of a side wall of the netallic slender " sl-eeve. -The outer contact and the
inner contact are resilient radially of the netallic slender sleeve. The
el ectroni ¢ conponent packagi ng board according to the present invention
has a thriough ‘hole defined therein in alignnent-with an external |ead of
an el ectronic conpo- nent, and the pin connector is inserted and held in
the through hole. The el ectronic conponent packagi ng board thus con-
structed all ows an el ectronic conponent such as a device

This Sheet Has Been Reﬂlace
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*~8- + socket to be easily replaced. Because the through hole in the

el ectroni ¢ conponent packagi ng board is used as a socket for the pin’

- connector, the pitch of external |eads of the electronic conponent may be
reduced, and the exter- nal |ead may be electrically connected to the

t hrough hol e

Thls Sheet Has Been R,
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-gver ra short distance. The pin connector which conprises a sl ender
sleeve is forned by rounding a flat sheet, and hence has a gap along its
seam |f the pin connector were soldered to the through hole, then the

sol der woul d be introduced through the gap into the pin connector,
preventing the pin connec- tor fromreceiving the external |ead. To solve
such a problem the end portion of the pin connector which projects from
the through hole in the board is inserted in a hole definéd in a fixed

menber and sol dered to the- f|X|ng quber in the hole. Alternatively, the
pi n connec-

l.---"’_'§
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tor may be fixed directly to the board by a highly viscous adhesive rather
than sol der. When the end portion of the pin connector is fixed to the
fixing nenber, a positioning structure such as a pin may be used to
position the end portion of the pin connector easily with respect to the
hole in the fixing nenber. The above and ot her objects, features, and
advantages of the present invention will becone apparent fromthe
foll owi ng description with references to the acconpanying draw ngs which
illustrate exanples of the erQent i-nven-
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DATE OF RECEIPT 30/4/11.
PIN CONNECTOR, PIN CONNECTOR HOLDER AND

~ PACKAGING BOARD FOR MOUNTING ELECTRONIC COMPONENT

BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates to a pin connector, a
holder for holding such a pin connector, and an electronic
component packaging board foE-mounting an electronic
component thereon, and more particularly to the structure
of an electronic component packaging board suitable for
mounting thereon an electronic component such as a device
socket by which a semiconductor device can detachably be
supported. _

2. Description of the Related Art:

It has heretofore been well known in the art to mount
a device socket by which a semiconductor device can de-
tachably be supported, on a packaging board in a semicon-

- ductor device testing apparatus for measuring operatlng
gonditions of the semiconductor device supported by the
dev;ce socket.

Fig. 1 of the accompanying drawings shows a conven-
tional electronic domponent packaging board f&r soldering
an electronic component thereto. As shown in Fig. 1, a

. packaging board 1 has a plurality of through holes 4 for
inserting therein external leads 3 of a device socket 2 as

an electronic component. When the external leads 3 are
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conventional packagi ng board; . Fig. 2(a) is an exploded perspective
view the manner in which an electronic conponent is detachably nounted on
anot her conventional el ectronic conponent packagi ng board; Fig. 2(b)
is an enlarged fragnentary cross-sectional view of a small-size socket on
the conventional electronic conponent gagkaging board shown in Fig. 2(a);
Fig. 2(c) is an enlarged fragnentary sectional view of another
smal | -si ze socket which may be used on the conventional electronic
conponent packagi ng board shown in Fig. 2(a); '
inserted into the through holes 4 and soldered thereto,
the device socket 2 is electrically connected to patterns
on the packaging board 1. The device socket 2 supports a
semiconductor device 5 thereon which has external leads
electrically connected respectively to the external leads
3 by contact elements 6.
Fig. 2(a) of the accompanying drawings shows another
conventional electronic compogpent packaging board to which
an electronic component is detachably attached. Fig. 2(b)
of the accompanying drawings is an enlarged fragmentary
cross-sectional view of a small-size socket on the conven-
tional electronic component packaging board shown in Fig.
2(a), and Fig. 2(c) of the accompanying drawings is an
enlarged fragmentary cross-sectional view of another
small-size socket which may be used on the conventional
electronic component packaging board. Although not shown
in Figs. 2(b) and 2(c), the conventional electronic compo-
~ nent packaging board shown in Fig. 2(a) has a plurality of
small-size sockets.
As shown in Fig. 2(a), an electronic component pack-
aging board 7 has a plurality of through holes defined
therein at positions in alignment with external leads 3 of
a device socket 2, and a plurality of small-size sockets 8
inserted and secured in the respective through holes. The

electronic component packaging board 7 allows the device

- socket 2 to be electrically connected to patterns on the
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Fig. 3is an enlarged fragmentary cross-sectional view of an el ectronic
-conponent packagi ng board according to an enbodi nent of the present

i nventi on; Fig. 4(a) is a plan view of a pin connector in the
el ectroni ¢ conponent packagi ng board shown in Fig. 3; Fig. 4(b) is a
front vertical view of the pin connectpr; Fig. 4(c) is a side

vertical view of the pin connector; Fig. 5 is an enl arged

fragnentary cross-sectional
eiectronic component packaging board 7 simply when the
external leads 3 are inserted into the respective small-
size sockets 8. The inserted external leads 3 can easily
be pulled out of the respective small-size sockets 8.

As shown in Fig; 2(b), each of the small-size sockets
8 comprises a tubular sleeve 10 inserted in a through hole
9 defined in the electronic component packaging board 7
and a contact 11 mounted in the tubular sleeve 10 for
exerting resilient forces raéially of the tubular sleeve
10. As shown in Fig. 2(c), each of the small-size sockets
8 may comprise a tubular sleeve 10 having a tip end por-
tion inserted in the through hole 9 defined in the elec-
tronic component packaging board 7 and having an outside
diameter greater than the outside diameter of a portion of
the tubular sleeve 10 which houses a contact 11 therein.
The portion of the tubular sleeve 10 which houses the
contact .11 therein projects largely from the electronic
.coméonent packaging board 7.

The electronic component packaging board 7 shown in
Flgs. 2(a) through 2(c) suffers the follow1ng disadvan-
tages:

If each of the small-size sockets 8 for holding the
device socket 2 detachably is of the structure shown in
Fig. 2(b), then the spacing between the small-size sockefs
8 on the electronic component packaging board 7 cannot be

reduced because of required distances to be kept between

REPLACEMENT SHEET

30 APR 1997




- 10 - view of an el ectronic conponent packagi ng board according to
anot her enbodi nent of the present invention; and Fig. 6 is a
fragnentary perspective view of parts which nake up the el ectronic
conponent packagi ng board shown in Fig. 5.

- 4 -

adjacent ones of the through holes. Reducing the spacing
between the small-size sockets 8 requires the diameter of
the sleeve 10 to be reduced, but there is a certain limi-
tation on the reduction of the diameter of the external
leads 3 which are inserted in the sleeves 10. The struc-
ture shown in Fig. 2(b), therefore, does not permit the
external leads of an electronic component for use on the
device socket 2 to be reducedfin pitch.

On the other hand, if each .of the small-size sockets
8 for holding the device socket 2 replaceably is of the
structure shown in Fig. 2(c), then it is possible to
reduce the diameter of the through holes for inserting the
small-size sockets 8 therein.‘ The reduced diameter of the
through holes allows the adjacent small-size sockets 8 to
be positioned closely to each other, so that the small-
size sockets 8 can be spaced closely on the electronic
component packaging board 7. However, since the portion
-of the tubular sleeve 10 which houses the contacﬁiii o
therein projects largely from the electronic component
packaging board 7, the aistance over which the external
leads 3 of the device socket 2 are electrically connected
to the through holes in the electronic component packaging

board 7 is large.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
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DE%AILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

As shown in Fig. 3,

:an el ectroni c conponent packaging board according to an enbodi nent of the

pr esent

i nvention

i nt erconnections connected to a device testing apparatus (not shown).

printed wring board 23 has a pIuraIityg
shown) each coated with a netal

and hel d

in each of the through holes 12. The through holes 12 are

positionally -aligned with external |eads of a device socket which is
simlar to phevidyis&e eDestiori&ne¥RpbAent packaging board which

allows an electric componént mounted thereon to be re-
placed easily, permits external leads of an electric
component to be spaced a reduced pitch, and can be ‘elec-
trically connected to an electric component over a short
distance.

Another object of the preseht invention is to provide
a pin connector for use in sg@h an electronic component
packaging board.

Still another object of the present invention is to
provide a pin connector holder for holding such a pin
connector highly accurately in position.

According to a first aspect of the present invention,

there is provided a pin connector comprising a metallic

slender sleeve, an outer contact bent outwardly from at

least a portion of a side wall of the metallic slender

sleeve, and an inner contact bent inwardly from at least a-

-portion of a side wall of the metallic slender sleeve, the

outer contact and the inner contact being resilient radi-
ally of the metallic slender sleeve. The metallic slénder
sleeve may have a contact region including the outer
contact and the inner contact, a lead extending from the
contact region, and a sealed portion disposed between the
contact region and the lead.

According to a second aspect of the present inven-

tion, there is also provided a pin connector holder for
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1 of through holes 12 (only one
| ayet—A-pi n connector 13 is force-fitted

conprises a printed wiring board 23 having patterns of
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Fig. 1. As shown in Fig. 3, the pin connector 13 held in the through
hol e 12 has an end portion projecting froma reverse side of the printed
wiring board 23, i.e., a lower side thereof in Fig. 3, and fixed to a | and
of the metal |ayer of the through hole 12 by a highly viscous adhesive

24. Since the forced-fitted pin connectar 13 is fixed to the land of the

t hrough hole 12, the pin connector 134 osi tioned highly accurately on
the printed wiring board '

holding a plurality of pin connectors each according to

the first aspect of the present invention, having a plu-
rality of through holes for being electrically connected
to the outer contacts of the pin connectors, the through
holes being positioned to keep the pin connectors spaced
at a relatively small pitch.

The pin connectors may be.inserted and held in the
through- holes and have end portions prbjecting from the
through holes and fixed in position by a viscous adhesive.

The pin connector holder may further comprise a
fixing member having a plurality of holes which receive
the end portions.projecting from the through holes, the
end portions being fixed to the fixing member in the holes
therein. It is preferable to employ a positioning struc-
ture by which the end portions projecting from the through
holes and the holes in the fixing member are positioned
with respect to each other. |

Accoxrding to a third aspect of the present invention,
there is further pro#ided an electronic component packag-
ing board for supporting a pin connector according to the
first aspect of the invention; comprising a board having a
through hole defined therein in alignment with an external
lead of an electronic component, the pin connector being
inserted and held in the through hole. Thé pin connector
mﬁy have an end portion projecting from the through hole

and fixed to a land of the through hole.
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23’ The pin connector 13 conprises a slender sleeve which is forned
.by rounding a flat springy sheet made of an alloy of beryllium (Be) and
copper (Cu) and plated with gold (Au). As shown in Figs. 4(a) through
4(c), the pin connector 13 has a pair of outer contacts 14 which are bent
outwardly from opposite side walls of Lye sl ender

The electronic component packaging board may further
comprise another board disposed in confronting relation to
the board and having a hole defined therein, the end
portion projecting from the through hole being fixed to
the other board in the hole.

The electronic component packaging board may further
comprise a pin mounted on the other board for positioning
the pin connector inserted infthe through hole with re-
_spect to the hole in the othéf board, the board having a
hole in which the pin is fitted.

The electronic component may comprise a device socket
for supporting a semiconductor device detachably.

As described above, the pin connector according to
the present invention has an outer contact bent outwardly
from at least a portion of a side wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least a portion of a side wall of the metallic slender
sleeve. The outer contact and the inner contact are
fesilient radially of the metallié slender sleeve. The
electronic component packaging board according to the
present invention has a through hole defined therein in
alignment with an external lead of an electronic compo-
nent, and the pin connector is inserted and held in the
through hole.

The electronic component packaging board thus con-

structed allows an electronic component such as a device
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sl eeve thereof, and a pair of inner contacts 15 which are bent inwardly
fromopposite side walls of the slender sleeve thereof. The outer contacts
14 and the inner contacts 15 exert resilient forces radially of the

sl ender sleeve. As shown in Fig. 3, a cantact region 25 (see Fig. 4(c))

of the pin connector 13, which conpriseg the outer contacts 14 and the

I nner contacts 15, is housed in the & h hole 12, and the renmai ning end
portion of the pin connector 13 projects as a |lead 26 (see Fig. 4(c)) from
the through hole 12. When an external lead, simlar to the external

| ead 3 socket to be easily replaced. Because the through hole in
the electronic component packaging board is used as a
socket for the pin connector, the pitch of external leads
of the electronic component ﬁay be reduced, and the exter-
nal lead may be electrically connected to the through hole
over a short distance.

The pin connector which comprises a slender sleeve is
formed by rounding a flat sh%?t, and hence has a gap along
its seam. If the pin connector were soldered to the
through hole, then the solder would be introduced through
the gap into the pin connector, preventing the pin connec-
tor from receiving the external lead. To solve such a
problem, the end-portion of the pin connector which
projects from the through hole in the board is inserted in
a hole defined in a fixed member and soldered to the
fixing member in the hole. Alternatively, the pin connec-
tor may be fixed directly to the board.by a highly viscous

-adhesive rather than solder. When the end portion of the
pin connector is fixed to the fixing member, a positioning
structure such as a pin may be used to position the end
portion of the pin connector easily with respect to the
hole in the fixing member.

The above and other objects, features, and advantages
of the present invention will become apparent from the
following description with refefeﬁces to the accompanying

drawings which illustrate examples of the present inven-
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shown in Fig. 1, is inserted into the pin connector 13, the external |ead
is resiliently gripped in the pin con- nector 13 by the inner contacts 15.
When the pin connec- tor 13 is inserted into the through hole 12 in the
printed wring board 23, the outer contacts 14 are electrically connected
to the through hole 12 over a short distiance. Because the outer contacts
14 are resilient, they resil- iently—ké the pin connector 13 in the

t hrough hol e 12.

tion.

BRIEF DESCRIPTION OF THE DRAWINGS
“Fig. 1 is an exploded perspective view showing the
manner in which an electronic component is soldered to a
conventional packaging board;'

Fig. 2(a) is an exploded perspective view the manner
in which an electronic compongnt is detachably mounted on
another conventional electronic component packaging board;

Fig. 2(b) is an enlarged fragmentary cross-sectional
view of a small-size socket on the conventional electronic
component packaging board shown in Fig. 2(a);

Fig. 2(c) is an enlérged fragmentéry cross-sectional
view of another small-size socket which may be used on the
conventional electronic component packaging board shown in
Fig. 2(a); |

Fig. 3 is an enlarged fragmentary cross-sectional

~view of an electronic component packaging board according
to an embodiment of the present invention;

Fig. 4(a) is a plan view of a pin connector in the
electronic component packaging board shown in Fig. 3;

Fig. 4(b) is a front vertical view of the pin
connector;

Fig. 4(c) is a side vertical view of the pin
connector}

Fig. 5 is an enlarged fragmentary cross-sectional
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- 12 - | nasnuch as the through hole 12 is used as a socket for the pin
connector 13, it allows the external |eads of the electronic conponent to
be spaced a reduced pitch. The pin connector 13, which is produced by
rounding the flat springy sheet into the slender sleeve, has a gap along
Its seam Because of the gap, the pin_chngctor 13 is fixed to the through
hole 12 by the highly viscous adhesi Specifically, if the pin
connector 13 were soldered to the through hole 12, then the sol der woul d

view of an electronic component packaging board according'

to another embodiment of the present invention; and

Fig. 6 is a fragmentary perspective view of parts
which make up the electronic component packaging board

shown in Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Fig. 3, an e%ectronic component packaging
board according to an embodiment of the present invention
comprises a printed wiring board 23 having patterns of
interconnections connected to a device testing apparatus
(not‘shown). The printed wiring board 23 has a plurality
of through holes 12 (only one shown) each coated with a
metal iayer. A pin connector 13 is force-fitted and held
in each of the through holes 12. The through holes 12 are
positionally aligned with external leads of a device
socket which is similar to the device socket 2 shown in

-Fig. 1. |

As shown in Fig. 3, the pin connector 13 held in the
thrbugh hole 12 has an énd portioﬁ projecting from a
reverse side of the printed wiring board 23, i.e., a lower
side thereof in Fig. 3, and fixed to a land of the metal
layer of the through hole 12 by a highly viscous adhesive
24. Since the forced-fitted pin connector 13 is fixed to
the land of the through hole 12, the pin connector 13 is

positioned hiéhly accurately on the printed wiring board
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find its way into the pin connector 13 through the gap, preventing an
external lead fromentering the pin connec- tor 13. To permt the
pin connector 13 to be soldered to the through hole 12, the pin connector
13 may have a sealed portion 27 (see Fig. 4(c)) disposed between the
contact region 25 and the |ead 26. ThE fqgled portion 27 serves to

prevent solder or flux or both from ek ng the pin connector 13. The
seal ed portion 27 may conprise a filled mass of silicone. The
printed wiring board 23 serves as a pin connector

23.

The pin connector 13 comprises a slender sleeve which
is formed by rounding a flat springy sheet made of an
alloy of beryllium (Be) and copper (Cu) and plated with
gold (Au). As shown in Figs. 4(a) through 4(c), the pin
connector 13 has a pair of outer contacts 14 which are
beﬂt outwardly from opposite side walls of the slender
sleeve thereof, ahd a pair offinner contacts 15 which are
bent inwardly from opposite side walls of the slender
sleeve thereof. The outer contacts 14 and the inner
contacts 15 exert resilient forces radially of the slender
sleeve. As shown in.Fig. 3, a contact region 25 (see Fig.
4(c)) of the pin connector 13, which compfises the outer
contacts 14 and the-inner contacts 15, is housed in the
through hole 12, and the remaining end portion of the pin
connector 13 projects as a lead 26 (see Fig. 4(c)) from
the through hole 12.

When an external lead, similar.to the external lead 3
shown in Fig. 1, is inserted into the pin connector 13,
the external lead is reéiliently-gripped in the pin coﬁ-
nector 13 by the inner contacts 15. When the pin connec-
tor 13 is inserted into the through hole 12 in the printed
wiring board 23, the outer contacts 14 are electrically |
connected to the tﬁrough hole 12 over a short distance.
Because the outer contacts 14 are resilient, they resil-

iently keep the pin connector 13 in the.through hole 12.
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hol'der for holding the pin connector 13. According to the present

Jinvention, such a pin connector holder is not |imted to the printed

Wi ring board, but nmay be of any of various structures insofar as they have
the through hole 12. Figs. 5 and 6 show an el ectroni c conponent
packagi ng - 13 -

- 12 -

Iﬁasmuch as the through hole 12 is used as a socket for
the pin connector 13, it allows the external leads of the
electronic component to be spaced a reduced pitch.

The pin connector 13, which is produced by rounding
the flat springy sheet into the slender sleeve, has a gap
along its seam. Because of the gap, the pin connector 13
is fixed to the through hole 12 by the highly viscous
adhesive 24. Specifically, if the pin connector 13 were
soldered to the through hole‘lz, then the solder would
find its way into thé pin connector 13 through the gap,
preventing an external lead from entering the pin connec-
tor 13.

To permit the pin connector 13 to be soldered to the
through hole 12, the pih connector 13 may have a sealed
portion 27 (see Fig. 4(c)) Hisposed between the contact
region 25 and the lead.26. The sealed portion 27 serves
to preveﬁt solder or flux or both from entering the pin

.. _connector 13. The sealed portion 27 may comprise a filled
mass of silicone.
| The printed wiring-board 23 serves as a pin connector
holder for holding the pin connector 13. According to the
present invention, such a.pin connector holder is not
limited to the printed wiring board, but may be of any of
various structures insofar as they have the through hole
12.

Figs. 5 and 6 show an electronic component packaging
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board according to another embodi ment of the present invention. The
.el ectroni c conponent packaging board shown in Figs. 5 and 6 conprises a
printed wiring board 23 having a plurality of through holes 12 (only one
shown) in each of which a pin connector 13 is inserted and hel d. The pin
connector 13 is fixed in position by a Structure which is different from
the structure according to the enbo I " shown in FIGS. 3 -and 4(a)
through 4(c). As shown in Fig. 5, another printed wiring board 17 having
a plurality of

board according to another embodiment of the present

invention.

The electronic component packaging board shown in

Figs. 5 and 6 comprises a printed wiring board 23 having a

plurality of through holes 12‘(only one shown) in each of

which a pin connector 13 is inserted and held. The pin

connector 13 is fixed in position by a structure which is

different from the structure gccording to the embodiment

shown in FIGS. 3 and 4(a) through 4(c). As shown in Fig.

5, another printed wiring board 17 having a plurality of

through holes 16 (only one shown) is positioned on and

spaced from the reverse side of the printed wiring board

23. 2An end portion of the pin connector 13 which projects

from the reverse side of the printed wiring board 23 is

fixed to the corresponding one of the through holes 16 by

solder 18. The projecting end portion of the pin connec-

tor 13 may instead be.fixed to the through hole 16 by a

‘highly viscous adhesive. The projecting end portion of

the pin connector 13 may be fixed to any of various mem-

Bers rather than the printed wiring board 17 insofar as

the member used has a hole in which the projecting end

portion of the pin connector 13 can be inserted. The

printed wiring boards 23, 17 may or may not be spaced from

each éther.

The electronic component packaging board shown in.

Figs. 5 and 6 has a positioning structure for positioning'
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t hrough holes 16 (only one shown) is positioned on and spaced friomthe
reverse side of the printed wiring board 23. An end portion of the pin
connector 13 which projects fromthe reverse side of the printed wirin
board 23 is fixed to the correspondi ng one of the through holes 16 by
sol der 18. The projecting end portion ¢of the pin connec- tor 13 may

I nstead be fixed to the through holeligfhg_a hi ghly vi scous adhesi ve.
projecting end portion of the pin connector 13 may be fixed to any of
various nmem_ bers rather than the printed wiring board 17 insofar as
nmenber usedtRRAsPEN HBPRNEAELQR| LB PRetheopsintag Whging board 23 with

respect to the through hole 16 in the printed wiring board
17. The positioning structure includes a pin 19 mounted
on the printed wiring board 17 and a through hole 20 or a
hole defined in the printed wiring board 23 for inserting_
the pin 19 therein.

As described above, the pin connector according to
the present invention has an gutér contact bent outwardly
from at least a portion of a~;ide wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least a portion of a side wall of the metallic slender
sleeve. .Thg electronic component packaging board accord-
ing to the present invention has a through hole defined
therein in alignment with an external lead of an electron-
ic component, and the pinlconnector is inserted and held
in the through hole.

Since an external lead of an electronic component
such as a device socket can be inserted into and removed

'f;om the pin connector, the electronic component can |
éasily be replaced. Beéause the through hole in the
electronic component packaging board is used as a socket
for the pin connector, the pitch of external leads of the
electronic component may be reduced, and the external lead
may be ele¢trically connected to the through hole over a
short distance.

The pin connector is positioned highly accurately on

g

The

t he
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portion of the pin connector 13 can be inserted. The printed wiring boards
.23, 17 may or may not be spaced from each other. The el ectronic
conponent packagi ng board shown in Figs. 5 and 6 has a positioning
structure for positioning :
REPLACEMENT SHEET 3 0 APR
1997 - 15 -
the electronic component packaging board when the pin
connector held in the through hole is fixed in position.
The pin connector is fixed to a fixing member having a
hole in which an end portion of the pin connector is
inserted. The end portion of the pin connector which
projects from the through hole is inserted in and fixed to
a4 hole defined iﬁ the fixing member. In the case where
the pin connector has a gap along a seam thereof, if the
pin connector were soidered ;; the through hole,.then the
solder wquld be introduced through the gap into the pin
connector, preventing the pin connector from receiving the
external lead. waever, no ' such problem arises when the
end portion of the pin connectdr is fixed to the fixing
member. Therefore, the electronic component packaging
board can be manufactured with a high yield.

When the end portion of the pin connector is fixed to
the fixing member, a positioning structure sugh as a pin
may bé used to position the end portion of the pin connec-

.tor easily with respect to the hole in the fixing member.

While preferred embodiments of the present invention

have been described using specific terms, such description
- is for illustrative purposes only, and it is to be under-.
stood that changes and variations may be made without

departing from the spirit or scope of the following

claims.
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- 14 - the pin connector 13 on the printed wring boar d 23 _
to the thraugh hole 16 in the printed wiring board 17. The O3 1°t MERR I BAS BEE
structure includes a pin 19 nounted on the printed wiring 5rﬂ'fﬂﬂﬂﬂliihtr';

t hr ough hol e munmllﬂ"m;ﬂmumr ned in the printed wiring board 23 For T
I nserting As described above, the pifi~connect or.
accordi ng to thé p es%ntsiHVentlon ¥ out er cont act bent outmardly

fromat |east a portion of a side wall of a netallic

WHAT IS CLAIMED IS:
1. A pin connector comprising:

a metallic slender sleeve;

én outer contact bent outwardly from at least a
portion of a side wall of said metallic slender sleeve;
and

an inner contact bent inwardly from at least a
portion of a side wall of said metallic slender sleeve;

said outer contact and said inner contact being

resilient radially of said metallic slender sleeve.

2. A pin connector éccording to claim 1, wherein
said metallic slender sleeve has a contact region includ-
ing said outer contact and said inner contact, a lead
extending from said contact region, and a sealed portion

disposed between said contact region and said lead.

3. A pin connector holder for holding a plurality
of pin connectors each accorxrding to claim 1, having a
élurality of through hoies for being electrically connect-
ed to the outer contacts of said pin connectors, said
through holes being positioned_to keep the pin connectors

spaced at a relatively small pitch.

4. A pin connector holder according to claim 3,

wherein said pin connectors are inserted and held in said

REPLACEMENT SHEET Sheet Has Been Reﬁaced
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sl ender sl eeve and an inner contact bent inwardly from at

» of a side wall I c sl ender sleeve. The electronlc RES)
packagi ng oard accor to the present invention has =GLhCrE e -
defined the \“m‘\ “‘\ Wﬂ‘ With an external lead of an electron- ic
conponent, “ﬂ nectOr is_ingerted and held in the through hole.

Si nce an exterhal Iead of an electronpc_gonponent such as a devi ce socket
can be inserted into and renoved fromthe pin connector, the electronic
conponent can easily be replaced. Because the through hole in the

through holes and have end portions projecting from said

through holes and fixed in position by a viscous adhesive.

5. A pin connector holdef according to claim 3,
further comprising a fixing member haviné a plurality of
hoies which receive said end portions projecting from said
through holes; said end portions being fixed to said

fixing member in said holes tHerein.

6. A pin connector holder according to claim 5,
further comprising a positioning structure by which said
end portions projecting from said through holes and said
holes in said fixing member are positioned with respect to

each other.

7. An electronic component packaging board for sup-
porting a pin connector according to claim 1, comprising:
a boafd having a through hole defined therein in
dlignment with an external lead of an electronic compo-
nent, said pin connectof being inserted and held in said

through hole.

8. An electronic component packaging board accord-
ing to claim 7, wherein said pin connector has an end
portion projecting from said through hole and fixed to a

land of said through hole.

eplaced
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el’ectroni ¢ conponent packagi ng board is used as a socket f g e EN
. connector, the pitch of external |eads of the electronic do¥t r‘%@éﬁg '
reduced, and the external |lead nmay be electrically connectled t o RERBAC!

thrg(r)lrghaggtrea?\éﬁu*lmm‘““‘l‘““!ﬁﬂ*wce_ o The pin connector 1s positioned

9. An electronic component packaging board accord-
ing to claim 7, furthér comprising another board disposed
in confronting relation to said board and having a hole

- -'defined therein, said end portion projecting from said

through hole being fixed to said other board in said hole.

10. An electronic component packaging board accord-
ing to claim 9, further compfising a pin mounted on said

other board for positioning said pin connector inserted in
said through hole with respect to said hole in said other

board, said board having a hole in which said pin is

fitted.

1l1. An electronic component packaging board accord-
ing to any one of claims 7 through 10, wherein said elec-
tronic component comprises a device socket for supporting

a semicondﬁctbr device detachably.
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the el ectronic conponent packagi'_ng_ bo_ard when the pin conmaas I‘_QIAs @EEN _
sthe through hole is fixed in position. The pin connector | s |hg H&gif
L. 0 Qr

fixing member having a hole in which an end portion of t _
is inserted. The end portion of the pin connector which projects fromthe

through hole is inserted in and fixed ig a hole defined in the fixing
nmenber. In the case where the pin Ge r has a gap along a seam
thereof, if g EABRECBIN VRO ADER Al PACRuBNGoaREen t he
sol der woul dHe B NFINGT BE,ECTRONTCO COM

- preventing the pin connector—fromrecerving the

ABSTRACT OF THE DISCLOSURE
A pin connector has an outer contact bent outwardly

from at least a portion of a side wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least a portion of a side wall of the metallic slender
sléeve. The outer contact and the inner contact are
resilient radially of the metallic slender sleeve. An
‘electronic component packagigg board comprises a board
having a through hole.defined'therein in alignment with an
external lead of an electronic component, the pin connec-
tor being inserted and held in the through hole. The

- electronic component packaging board also haé another
board disposed on the reverse side of the board and'having
a through hole defined therein. An end portion of the pin
connector projects from the through hole in the board and
is soldered to the other board.in the through hole there-
of. A positiéning structure such as a pin positions the

:pin connector inserted in the through hole in the board

with respect to the through hole in the other board.

. Fig. 5 REPLACEMENT SHEET
30 APR 1997
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external |ead. However, no such problemarises when the end portion of the
pin connector is fixed to the fixing nenber. Therefore, the electronic
conponent packagi ng board can be nmanufactured with a high yield.

Wien the end portion of the pin connector is fixed to the fixing nenber, a
positioning structure such as a pin may be used to position the end |
portion of the pin connec- tor easily—#th respect to the hole in the
fixi ng menber. Wil e preferred enbodi nments of the present invention
have been descri bed using specific terms, such description is for
illustrative purposes only, and it is to be under-
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stood t hat changes and vari ations may be made wi t hout departing fromthe

Spirit or scope of the follow ng clains. - 16-
CLAI MS 1. A connector (13) formed froma netallic
sheet, conpri si ng:

-2 -

I
3.2 (b)  (Prior Art)

Ly

1

7 °
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5. a sl ender sleeve portion for receiving an external. | ead
(3); at | east one. outer contact (14) bent outwardly froma
side wall of said slender sleeve portion; and at | east one

i nner contact (15) bent inwardly froma 10 side wall of said slender

sl eeve portion, said outer and inner contacts ‘being
resilient : radially of said ske . sl eeve portion, whereby when

sai d - slender sleeve portion is placed in a through hole(12) of a
hol der (23) and receives an external |lead (3), said outer and 15" inner
contacts (14,15) exert resilient ffgces radially of sai d sl ender
sl eeve portion. 2. A gonnector according to claim1, wherein
sai d . slender sleeve portion RWas ajgontact region. (25) including
said outer and inner contacts (14,1%, aAead (26) extending 20 from
said contact region, and a seal ed rti (27) ii'gsposed bet ween
sai d contact region and said | ead. 3. A connector hol der
(23) [err] holding a pluyality of cgphnectors (13) each according to
claiml or 2, having a p{upafi g holes (12) for being
electrically 25 corhectd{ftio out contacts (14) of said
connectors, said t wou h S ) being positioned to keep the
connectors

REPLACEMENT SHEET
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(13) spaced at a relatively small pitch. 4. A connector

"hol der (23) according to claim 3, wherein said connectors (13) are
inserted and held in said 30 through holes (12) and have end portions
(26) projecting from said through holes (12) and fixed in position
by a viscous adhesive (24). _ 4 - 5. A connector hol der
(23) according to claim3 or —4——Lurther conprising a fixing nmenber
(17) having a plurality 35 of holes (16), said end portions (26) being
fixed to said fixing menber (17) in said holes (16) therein.
6. A connector holder (23) accordlng to claimb5, further
conprising neans (19, 20) fo‘ osll:glonl ng said end
- 17 -

23 19

AT

19

{3

\4-
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": ﬁfflrbns (26) projecting fromsaid t.hrou h ho - rqezso‘gﬁ&tgo;)-
i d hol es (_lalq—nj——sal—d—g—ee—ng—nenber (17)g REPWEMPN?SH&ET p '

el ecIP&E
%0 onent - devi ce i si ng} a boaf df (23)

haV| mg t hrou umﬂj“l il |||mm ned ther em- tih alﬂgﬂl‘ﬂ?riﬂﬁﬁm h respective
ext er nal Iea el ectroni c conpopept (2); and '}

connectors. (13) i h accordance with claiml of Z, respectipel y
inserted and held in said through holes. 10 B An- _elfectronic -

conmponent packagi ng devi ce c aceormdmg to claim 7, wherein each of
sai d connectors (13) has "an end_portion ecting froTthe _
correspondi ng t hr dugh® connggteyn 12}3 M&M&M—dﬂ%" gh
hole. , comprisingd- An electronic conponent packagi ng device 15
according to claim7, further conprising another board.(17) - di sposed

in confronting rel atlon to-said board (23) and havi ng hol es (16)
defined8 therein, eheslndemchlegéveaipbrtion cforectaneiving ais external.

portion p ti fromthe correspondi ng through hole (12) and flxed
to said oé‘%]g?—c-b(-gggd 20 (t17) in one of said hoI es An

electronic  conp@fedeast)aBRaGuter FORLAET )a@&ﬂ% CHQF"(’%F‘H& frap £
further C%fﬂaré SJarlg. @mlﬁal(cﬂ%)ldﬁdﬂﬁ &leeve Eort:.on. and

. at least one inner. contact (15) bent lnwardly from a
10 side wall of said slender sleeve portion, _

U . said outer and inner contacts being resilient
‘radially of said slender sleeve portion, whereby when said
slender sleeve portion is placed in a through hole(12) of a
holder (23) and receives an external lead (3), said outer and

15 inner contacts (14,15) exert' resilient forces radially of
said slender sleeve portion. .
2. A -connector according to cla:.m 1, wherein said
slender sleeve portion has a contact reg:.on (25) including - "~
) said outer and inner contacts (14,15), a lead (26) extending'
20 ‘from said contact region, and a sealed portion (27) disposed
between said contact region and said lead.
3. A connector holder (23) +.'7} holding a plurality
of connectors (13} each according to claim 1 or 2, hav'inq a
\_  plurality of through . holes (12) for being electrically
25" connected to the outer contacts (14) of said connectors, said
through holes (12) being positioned to .keep the connectors
(13) paced at a relatively small. pJ.tch.
4.. A connector holder (23) according to claim 3,
wherein said connectors (13) are inserted and held in said
30 through holes (12) and have end portions (26) projecting from
said through holes (12) and fixed in position by a viscous-
adhesive (24). | -
5. A connector holder (23) according to claim 3 or
4, further comprising a fikinq member (17) having a plurality
35 of holes (16), said end portions (26) being fixed to said
- fixing member (17) in said holes (16) therein. _ .
6. A connector holder (23) according to claim S,
further comprising means (19,20) for pos:.t:.on:.ng saJ.d end .

—
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% oh said other board*(17). for p05|t|on|ng sai d—connectors (13)
~tnSerted in said through holes (12) with respect to said 25 hol es

16)
“LP&?&S) “eTitrea, oo Peard () 2‘;‘7V'.2?£t ?tllllllllllllllllmmll 3‘;;&29?%5"

devi ce

according to any one of clainms 7 throug 1b, "whérei*n said

el ectroni c conponent conprises a device socket (2) for 30 supporting a -
sem conduct or deVIC%GSS) det achabl

10

15

20

25

30

portions projecting Yerom said throligh holes (12) with
respect to said holes (16) in said fixing member (17
7. An ‘electronic = component packaging device,
comprising: o '
a board (23) having through holes (12) defined therein_
in alignment with respective external leads (3) of an

- electronic component (2):; and

_connectors. (13) in accordance with claim 1 or 2,

respectively inserted and held in said through holes.

8. An electronic component - packaging - deviqe
according to claim 7, wherein each of said connectors (13)
has an end portion prdjecting from the corresponding through
hole (12) 'and fixed to a land of said through hole.

. S. An electronic component packaging device
according to c¢laim 7;'further comprising another board (17)
disposed in confronting relation to said board (23) and
having holes (16) defined therein, wherein each of said
connectors (13) has an end portion: prOJectlng from the

correspondlng through hole (12) -and fixed to sald other board

. {17) in one of said holes (16).

10. An electronic component packaging device
accordihg to claim 9, further comprising a pin (19) mounted
on said other board (17) for-pesitioning said connectors (13)
inserted 'in said through holes (12) with respect to said
holes (16) in said other board, said board (23) having a hole
(20) in which said pin (19) is fitted. ] _

11. An electronic component packaging device
according to any one of claims 7 through 10, wherein said
electronic component comprises a device socket (2) for
supporting a semiconductor device (5) detachably.
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PIN CONNECTOR, PIN CONNECTOR HOLDER AND PACKAGING BOARD
FOR MOUNTING ELECTRONIC COMPONENT

ABSTRACT OF THE DISCLOSURE

A pin connector has an outer contact bent outwardly
from at least a portion of a side wall of a metallic
slender sleeve and an inner contact bent inwardly from at
least a portion of a side wall of the metallic slender
sleeve. The outer contact and the inner contact are
resilient radially of the metallic slender sleeve. An
electronic component packaging board comprises a board
having a through holé defined therein in alignment with an
external lead of an electronic component, the pin connec-
tor being inserted and held in the through hole. The
electfonic component packaging board also has another
board disposed on the reverse side of the board and having'’
a through hole defined therein. An end portion of the pin
connector projects from the through hole in the bpard and
is soldered to the other board in the through hole there-

of. A positiéning structure such as a pin positions the

" pin connector inserted in the through hole in the board

with respect to the through hole in the other board.

Fig. 5
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