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SOCKET, CIRCUIT BOARD, AND SUB-CIRCUIT BOARD FOR
SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE \/

BACKGROUND OF THE INVENTION

5 1. Field of the Invention _

The present invention generally relates to a socket, a circuit board, and a
sub-circuit board for a semiconductor integrated circuit device, and more
particularly to a socket having mechanical connection means for easily
connecting and disconnecting the socket to and from a circuit board, the circuit

10 board, and a sub-circuit board.

2. Description of the Related Arts

After the manufacturing process, the semiconductor integrated circuit(IC)
device is tested by various methods in order to inspect its reliability. These tests
15 include an Electrical Characteristic Test and a Burn-In Test. The electrical
. characteristic test inspects whether the semiconductor chip normally operates or
s open- or short-circuited, by electrically connecting all the 1/O pins of the
semiconductor chip to a test signal generating circuit. And, in the burn-in test,
severe stresses of high temperature, voltage, and/or operation signal, which are
20 beyond the normal operating condition, are applied to the semiconductor
integrated device by electrically connecting several I/O pins of the semiconductor
chip such as the power source input terminal to the test signal generating circuit.
Thereby, the failures of the semiconductor integrated circuit devices are initially

detected, and their longevity and defects are tested.

25 Generally, the test process of the semiconductor integrated circuit device



connecting and di sconnecting the socket to and froma circuit board, the

circuit 10 board, and a sub-circuit board. 2. Description of
the Related Arts After the manufacturing process, the

sem conductor integrated circuit(1C) device is tested by various
met hods in order to inspect its reliability. These tests 15 I ncl ude an

El ectrical Characteristic Test and a BumIn Test. The electrical
characteristic test inspects whether the sem conductor chip normally

operates or i's open- or short-circuited, by electrically connecting
all the 1/0 pins of the sem condgctor chip to a test signal
generating circuit. And, in the bumin test, severe stresses of

hi gh tenperature, voltage, and/or operation signal, which are 20 beyond
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connection methods between a socket and a circuit board for testing a

semiconductor integrated circuit device. With reference to FIG. 1 through FIG.

3, the conventional sockets and the conventional circuit boards will be described

hereinafter.

10 “With reference to FIG. 1, a first electrical connection between a socket 70

-and a circuit board 80 for testing a semiconductor integrated circuit device 20

uses a soldering method. This method is mainly employed in the Burn-In Test,

and one of plural connection leads 75 of the socket 70 is electrically connected

to a corresponding one of plural through connection poi’tions 82 of the circuit

15 board 80 by soldering, in order to fix the socket 70 on which the integrated circuit
device 20 is mounted to the circuit board 80.

Since a solder 66 is applied in the soldering process, this connection
method between the socket 70 and the circuit board 80 using soldering may cause
the industrial accident such as the lead poisoning of the worker. And, it is

20 difficult for the worker to remove the socket 70 from the circuit board 80, when
there is a failure in either of the socket 70 or the circuit board 80. That is, in
order to separate the socket 70 from the circuit board 80, a process for removing

* the solder 66 from the respective connection leads 75 is needed. Since the heat
of high temperature is applied to remove the solder 66, wiring patterns which are

25 used as passages of the electrical signals on the circuit board 80 may be damaged.
Further, if the socket 70 and the circuit board 80 are used for a long time, the

_ bonding force of the solder 66 becomes weak and thereby, the socket 70 is
electrically disconnected from the circuit board 80, possibly causing a test failure.



- 2- I's acconplished after nounting the sem conductor integrated

circuit device on a socket and electrically connecting the socket to
a test circuit board. The net hods for electrically connecting the
socket to the test circuit board in order to test the sem conduct or
integrated circuit device may be classified three ways. 5 FIG 1

through FIG 3 are cross-sectional views show ng conventional
connection methods between a socket and a circuit board for testing a
sem conductor integrated circuit device-3Wth reference to FIG 1 through

FI G _ 3, the conventional sockets and the conventional circuit
boar ds vmlllbe descri bed herei nafter. 10 Wth reference to
FIG 1, a first electrical connection between a socket 70 and a

circuit board 8oWith refexsncetp ElGchiaseeensdelestrical copngelaen betwegnthesasket 20
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board 80. The receptacle 87 is inserted into a through hole of a through
connection portion 82 of the circuit board 80 and fixed to the circuit board 80 by

soldering. Then, the connection lead 75 of the socket 70 is inserted into the
corresponding receptacle 87 and thereby, the socket 70 is electrically connected
10 to the circuit board 80.

For the above-described connection method using the receptacles 87, it is
difficult to insert the receptacles 87 into the circuit board 80 during the
manufacturing process of the circuit board 80. Further, for the fine pitch
between the connection leads 75, when the receptacles 87 are fixed by soldering,

15 .the respective neighboring receptacles 87 may be connected to each other by the
solder 66 and thereby, it causes the electrical short-circuit or the leakage current.

Still further, since the receptacles 87 are additionally provided, it increases the
production cost due to the manufacturing of the receptacles 87, and since a

separate process for inserting the receptacles 87 into the circuit board 80 is

20 additionally necessary during the manufacturing process of the circuit board 80,
it increases the number of the steps of the semiconductor manufacturing process.

With reference to FIG. 3, a third electrical connection method between a
socket 50 and the circuit board 80 for a semiconductor integrated circuit
device(not shown) uses a sub-circuit board 90 as well as the receptacles 87. The

25 receptacles 87 are fixed to the circuit board 80 by soldering, and the socket 50 is
mounted on the sub-circuit board 90. Then, one of plural connection leads 95 is

_fixed to the corresponding one of plural through connection portions 92 of the
sub-circuit board 90 by soldering. Herein, the through connection portions 92
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of the socket 50, the sub-circuit board 90 makes the pitch between the external
terminals to coincide with the pitch between the through connection portions 82
of the circuit board 80. Accordingly, the socket 50 is electrically connected to
the circuit board 80 by inserting the connection lead 95 of the sub-circuit board

.90 into the corresponding receptacle 87 of the circuit board 80.

These methods using the receptacles 87 have some drawbacks that they
increase the production cost of the semiconductor integrated circuit device, for

the receptacles 87 are additionally prepared.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to provide a socket, and
a circuit board, and a sub-circuit board for semiconductor integrated circuit |
device, which have a structure of easily connecting and disconnecting the socket
to and from the circuit board without soldering and/or using the receptacles.

In order to achieve the foregoing and other objects, a socket according to
the present invention electrically connects a semiconductor integrated circuit
device to through connection portions of a circuit board and comprises a plurality
of inner connection portions, which are electrically connected to external
terminals of the semiconductor integrated circuit device, and a plurality of outer
connection portions, which are integrated with the inner connection portions and
mechanically contact the through connection portions of the circuit board, the
through connection portion having through hole. The outer connection portions
have the self-elasticity and mechanically contact the through connection portions
of the circuit board by using the self-elasticity.



Wth reference to FIG 2, a second electrical connection between the socket
70 and the circuit board 80 for the sem conductor integrated circuit device
20 is mai nly enpl oyed on the test handler and electrically connects
the socket 70 to the circuit board 80 by receptacles 87. At this
time, the receptacles 87 serve as an 5 i nternedi ation to connect and

di sconnect the socket 70 to and fromthe circuit board 80. The
receptacle 87 is inserted into a through.hole of a through

connection portion 82 of the circuit board 80 and fixed to the circuit

board 80 by sol dering. Then, the connection |ead 75 of the socket
70 is inserted into the correspondi ng receptacle 87 and t hereby,
the socket 70 is electrically connected 10 to the_circuit board 80.
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-having a terminal which is fixed to the through hole, and another terminal which

has the self-elasticity and mechanically contacts the through connection portion
of the circuit board.
The outer connection portions of the socket or the connection leads of the
15 sub-circuit board are bent plural times, and thereby have the self-elasticity. Itis
preferable that the outer connection portions of the socket or the connection leads
of the sub-circuit board are diamond-shaped. Since the width is reduced from
the central portion to the upper or the lower portion, that is, the lower half portion
of the outer connection portion is “V” shaped and the upper half portion of the
20 outer connection portion is inverse “V* shaped, when the outer connection
portions or the connection leads are inserted or removed to or from the through
connection portions of the circuit board, the damage by the friction with the
- through holes can be reduced. -

25
BRIEF DESCRIPTION OF THE DRAWINGS

These and various other features and advantages of the present invention



25 receptacles 87 are fixed to the circuit board 80 by sol dering, and

the socket 50 is nmounted on the sub-circuit board 90. Then, one of
plural connection |eads 95 is fixed to the correspondi ng one of

pl ural through connection portions 92 of the sub-circuit board 90
by sol dering. Herein, the through connection portions 92

-4- of the sub-circuit board 90 are correspondingly aligned on

t he through connection portions 8% of the circuit board 80. For the
fine pitch between external term nals - of the socket 50, the

sub-circuit board 90 nakes the pitch between the external term nal s
to coincide with the pitch between the through connection portions 82 5

of the circuit_board 80. Accordingly, the socket 5? is electrically .
connect ed t owill be readilysunrdarsigod ‘Mﬁg refepenostojthe dotlowing detaded deserpiion ead
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_numerals designate like structural elements, and, in which:
FIG. 1 is a cross-sectional view showing a conventional connection method
5 between a socket and a circuit board for testing a semiconductor integrated circuit
device;

FIG. 2 is a cross-sectional view showing another conventional connection
method between the socket and the circuit board for testing the semiconductor
integrated circuit device;

10 FIG. 3 is. a cross-sectional view showing still another conventional
connection method between the socket and the circuit board for testing the
semiconductor integrated circuit device; ,

FIG. 4 is a perspective view showing an embodiment of a socket for testing
a semiconductor integrated circuit device aécording to the present invention;

15 _ FIG. 5 is a cross-sectional view showing a connection method between the
socket of FIG. 4 and a circuit board;

FIG. 6 is an enlarged view showing an outer connection portion of the
socket of FIG. 4;

FIG. 7a is a schematic cross-sectional view showing the outer connection

20 portion of the socket before inserted to the circuit board;

FIG. 7b is a schematic cross-sectional view showing the outer connection
portion of the socket after inserted to the circuit board;

FIG. 8 is a cross-sectional view showing another embodiment of the outer
connection portion of the socket for testing the semiconductor integrated circuit

25 device according to the present invention; and

FIG. 9 is a cross-sectional view showing another connection method

_between the socket and the circuit board using a sub-circuit board according to

the present invention.



These net hods using the receptacles 87 have sone drawbacks that they

I ncrease the production cost of the sem conductor integrated circuit
device, for 10 the receptacles 87 are additionally prepared.

SUMVARY OF THE | NVENTION 15 Accordingly, an object of the
present invention is to provide a socket, and a circuit board, and
a sub-circuit board for sem conductor integrated circuit devi ce,
whi ch have a structure of easily connecting and di sconnecting the socket
to and fromthe circuit board w thout soldering and/or using the

recept acl es. In order to-dehieve the foregoing and ot her
obj ects, a socket according to 20 the present invention electrically
connects a sem conductor integrated circuit device to through

connection portions of a circuit board and conprises a plurality
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of outer connection portions, which are integrated with the inner
connection portions and 25 mechani cal | y contact the through connection
portions of the di’ne&xmd pobodiments of the presenhnmghonowﬂ;bhq deseribedthelow
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of the circui t banfG’. 47 a\per it ctiVe vt ShioWinglahenibodiment of a socket for testing

" a semiconductor integrated circuit device according to the present invention, and

>

FIG. 5 is a cross-sectional view showing a connection between the socket of FIG.
4 and a circuit board. FIG. 6 is an enlarged view showing an outer connection
10 portion of the socket of FIG. 4. Herein, the socket 10 and the circuit board 30
are apparatuses for the burn-in test of an SOP(Small Outline Package) 20, which
is a kind of the semiconductor integrated circuit devices.
As shown in FIG. 4, a socket 10 of the present invention comprises a
socket body 11 consisting of an upper body 12 and a lower body 13, and a
15 plurality of socket leads 15 for electrically connecting the socket 10 to a circuit
board(30 in FIG. 5). The upper body 12 has a cavity for loading the SOP 20 at
a central portion, and the SOP 20 is mounted on the lower body 13 through the
cavity of the upper body 12. The upper body 12 is coupled with the lower body
"13 by a plurality of guide bars 19. And, the upper body 12 vertically moves up
20 and down along the guide bars 19 by the external force and controls the electrical
connection with the SOP 20. The socket leads 15, which are formed on the lower
body 13 of the socket body 11, have inner connection portions 15a and outer
connection portions 15¢ in integration with the inner connection portions 15a.
The inner connection portions 15a touch and thereby are electrically connected
25 to the outer leads 22 of the SOP 20. The outer connection portions 15¢ extend
from the lower body 13 and are diamond-shaped to have the self-elasticity.
Described in detail with reference to FIG. 5, the socket leads 15, which are
formed on the lower body 13 of the socket body 11, electrically connect the SOP



- 5- _ I n anot her aspect of the present invention, a circuit
board el ectrically connects the sem conductor integrated circuit
devi ce and nmounts the socket havi ng the outer connection portions
with the self-elasticity so that the outer connection portions of
t he socket nechanically contact the through connection 5 portions of
the circuit board by the self-elasticity. In still another
aspect of the present invention, a sub-circuit board for

el ectrically connecting the socket to th&-through connection portions of

the circuit board, conprises wiring patterns which define
predeterm ned circuits, through connection portions which are
el ectrically connected to the wiring patterns and 10 have t hrough

hol es, and a2fitortheicizcudt boardriht iQne sasket |leadaldhcarpprises atvinnes sgnnection
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connection pgedrfied above, the inner connection portions 15a are electrically connected to

the outer leads 22 of the SOP 20 and the outer connection portions 15¢ are

5 electrically connected to the circuit board 30. The elastic portions 15b are bent

so that the inner connection portions 15a may be connected or disconnected to or

from the SOP 20 by the vertical movement of the upper body 12 of the socket

body 11. At this time, the inner connection portions 15a are vertically moves up

and down by the vertical movement of the upper body 12 of the socket body 11.

10 , As shown in FIG. 6, the outer connection portion 15¢ has a hook form

having a diamond shape so as to be easily inserted and removed into and from a

through connection portion 32 having a through hole 33. That is, the outer

connection portion 15¢ is bent plural times so that the width d1 of the central

portion is greater than that of the upper or the lower portion of the outer

15 connection portion 15¢c. The above-described outer connection portions 15¢
have the elasticity in the direction of an arrow “A”, toward the outer side. That
is, when the external force is applied to the central portion of the outer connection
portion 15c¢ in the direction of an arrow “B’, the corresponding elasticity of the
central portion of the outer connection portion 15¢ acts in the direction of an

20 arrow "A”.

FIG. 7a and FIG. 7b are schematic cross-sectional views respectively

_showing the socket before and after inserted to the circuit board, respectively.

With reference to FIG. 7a and FIG. 7b, the outer connection portions 15¢ of the
socket leads 15 will be described in detail hereinafter.

25 With reference to FIG. 7a, the width d1 of the central portion of the outer
connection portion 15¢ is determined by the diameter d2 of the through hole 33
of the circuit board 30. Generally, the width d1 of the central portion of the outer
connection portion 15c¢ is greater than the diameter d2 of the through hole 33 by



of the circuit board. The outer connection portions of the
socket or the connection | eads of the 15 sub-circuit board are bent
plural tines, and thereby have the self-elasticity. It is

preferable that the outer connection portions of the socket or the

connection | eads of the sub-circuit board are di anond-shaped. Since
the wdth is reduced from the central portion to the upper or the
| ower portion, that is, the | ower half p_qjtion of the outer

connection portion is "V' shaped and the “upper half portion of the 20

outer connection portion is inverse "V' shaped, when the outer connection
portions or the connection |eads are inserted or renoved to or fromthe

t hr ough connection portions of the circuit board, the damage by the
friction wtlh piedetermined deprasugHPrefarablyc inisteffecitvgciedhave te difference o
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of the outer connection portion 15¢ and the diameter d2 of the through hole 33,
in order to have the constant elasticity of the outer connection portion 15¢

5 without the deformation of its shape.

As shown in FIG. 7b, when the outer connection portions 15¢ are inserted
into the through holes 33 of the through connection portion 32 of the circuit board
30, since the diameter d2 of the through hole 33 is smaller than the width d1 of
the central portion of the outer connection portion 15¢, the outer connection
10 portion 15¢ mechanically contacts the inner wall of the through hole 33 at a
contact point C and a contact point D and thereby, the electrical connections
between the outer connection portions 15¢ and the through holes 33 are carried
out. At this time, since the outer connection portion 15¢ applies the elastic force
"to the through connection portions 32, the electrical connections between the
15 outer connection portions 15¢ and the through holes 33 may be continuously
maintained by the self-elasticity of the outer connection portion 15¢ without
soldering. Further, since the outer connection portion 15¢ mechanically contacts
the through holes 33 at plural contact points, that is, at least two contact points,
the electrical contact is improved. Herein, the dimension of the contact points
20 between the outer connection portions 15¢ and the through holes 33 may be
variously controlled by changing the shape and the degree of the bent porﬁon of

the outer connection portion 15c¢.
Particularly, since the lower half portion of the outer connection portion
15¢ has a “V” shape, it is possible to minimize the friction which is caused when
25~ inserting the outer connection portion 15¢ into the through hole 33 of the circuit
"board 30. That is to say, from the lower portion to the central portion of the
outer connection portion 15¢, the width of the outer connection portion 15¢

increases and thereby it is easy to insert the outer connection portion 15c¢ into the.



- 6- will be readily understood with reference to the follow ng

detail ed description taken in conjunction with the acconpanying
drawi ngs, wherein |like reference nuneral s designate |like structural
el ements, and, in which: FIG 1 is a cross-sectional view
show ng a conventional connection nethod 5 bet ween a socket and a
circuit board for testing a sem conductor integrated circuit

devi ce; FIG 2 is a cross-sectional view show ng anot her
conventi onal connection met hod b&dween the socket and the circuit
board for testing the sem conductor integrated circuit device; 10
FIG 3 is a cross-sectional view showng still another conventi onal

connection method between the socket and the circuit board for testing the
sem conduct othronghdrod¢ 88 of ithe cir¢uitboards0. Further, since the Bpper Halff portion of
perspective vi ew show ng an enbodi nept of a socket,fpr. testin
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socket g fr _the ﬁi}per portion to the central portion of the outer connection portion 15c¢, the
| width of the outer connection portion 15¢ increases and thereby it is easy to
remove the outer connection portion 15¢ from the through hole 33 of the circuit
board 30.

Herein, the outer connection portion 15¢ extending from the lower body
10 13 has a designated height, so that the outer connection portion 15¢ does not
protrude from the lower surface of the circuit board 30, when the outer
connection portions 15¢ are inserted into the through holes 33 of the circuit board
30. For the conventional socket, since the outer connection portions of the
socket leads should be connected to the circuit board by soldering, the outer
15 connection portions protrude from the lower surface of the circuit board and
thereby, the total height of the circuit board 30 considerably increases. However,
_for the socket according to the present invention, since it is not necessary to be
soldered, the outer connection portions 15¢ do not protrude from the lower
surface of the circuit board 30. Therefore, the total height of the circuit board 30
20 can be reduced. Further, since the lower surface of the circuit board 30.of the
present invention is flat and even, the operatidn of an apparatus which is

employed in loading and unloading the socket may be improved.
The inner walls of the through holes 33 of the circuit board 30 are made of
conductive metals having an excellent abrasion-proof, such as gold(Au). At this
25 time, a gold layer may be deposited on the inner walls of the through connection
portions 32 by the plating method. The reason is to protect the through holes of
the through connection portions 32 from the scratch caused when inserting and

removing the outer connection portions 15¢ of the socket 10 into and from the



FIG 7a is a schematic cross-sectional view show ng the outer connection 20

portion of the socket before inserted to the circuit board;

FIG 7b is a schematic cross-sectional view showi ng the outer connection

portion of the socket after inserted to the circuit board,

FIG 8 is a cross-sectional view show ng another enbodi nent of the outer

connection portion of the socket for testing the sem conductor integrated

circuit 25 devi ce according to the present invention; and

FIG 9 is a cross-sectional view show ng,another connection nethod

bet ween the socket and the circuit board using a sub-circuit board

according to the present invention.

" through holes 33. For the conventional socket, connection terminals of the
circuit board 10 were made of materials, which have excellent cohesion with
solder for soldering, for example, Pb or Sn. On the other hand, the inner walls

. on the through holes 33 of the through connection portions 32 of the circuit board
5 30 are made of Au having the conductivity with the excellent abrasion-proof.
Therefore, the present invention improves the longevity and the electrical
conductivity of the circuit board 30.
The socket and the circuit board according to the present invention are not
‘limited to those which are used for the burn-in test in the above-described
10 embodiment. That is, the present invention may be adapted to a socket and a
circuit board with any structure of mounting the integrated circuit device on the
socket and inserting the outer connection portions of the socket into the through
holes of the circuit board.
FIG. 8 is a cross-sectional view showing another embodiment of the outer
15 connection portion of the socket for the semiconductor integrated circuit device
according to the present invention.
With reference to FIG. 8, an outer connection portion 16c of a socket lead
16 has an “S” shape. The outer connection portion 16¢c mechanically contacts the
inner wall of the through hole 33 at a contact point E and a contact point F.
20 When the socket 10 is loaded on the circuit board 30, the end of the outer
" connection portion 16¢ of the socket lead 16 is inserted into the through hole 33.
And then, if the external force pushes the socket 10 from the upper, bent portions
of the outer connection portion 16¢ become somewhat flat and thereby, the outer
connection portion 16¢ is totally inserted into the through hole 33 with decreasing
25 the total width of the outer connection portion 16c. After inserting the outer
connection portion 16c, the corresponding elasticity of the outer connection
portion 16c is applied to the inner wall of the through hole 33 at the contact

points E and F.  Therefore, the electrical connections between the outer



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred

enbodi nents of the present invention will be described below 5 wth
reference to the acconpanyi ng draw ngs. FIG 4is a
perspective view showi ng an enbodi ment of a socket for testing a
sem conductor integrated circuit device according to the present invention,
and FIG 5 is a cross-sectional view showi ng a connection between
t he socket of FIG 4 and a circuit board. FIG 6 is an enl arged

vi ew showi ng an outer connection 10 pb¥tion of the socket of FIG 4.
Herein, the socket 10 and the circuit board 30 are apparatuses for
the bumin test of an SOP(Small CQutline Package) 20, which is a

ki nd of the-sem conductor integrated circuit devices.
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Further, although the above-described embodiments of the present

10 invention divide the socket leads into the inner connection portions, the elastic
portions, and the outer connection portions, the present invention is not limited
to them. According to the embodiments of the present invention, the inner

‘ connection portions have various shape by the type of the device. And, there is
a socket which does not comprise the inner connection portions, depending on the

15 kind of the semiconductor integrated circuit devices. For example, since the
CSP(Chip Scale Package) or the FPBGA(Fine Pitch Ball Grid Array) has external
connection terminals which differ from the outer leads of the general
semiconductor integrated circuit device, the socket for the CSP or the FPBGA
does not comprise the inner connection portions.

20 Next, an embodiment of a sub-circuit board according to the present
invention will be described hereinafter.

FIG. 9 is a cross-sectional view showing another connection method

between the socket and the circuit board using a sub-circuit board according to

_the present invention. With reference to FIG. 9, the sub-circuit board 60

-25 according to the present invention electrically connects a socket 50 for the BGA,
which uses solder balls as the external terminals, to a circuit board 30, and is

suitable for a semiconductor integrated circuit board having the fine pitch

between the external terminals.



The i nner connection portions 15a touch and thereby are electrically
connected 25 to the outer |eads 22 of the SOP 20. The outer connection
portions 15c extend fromthe | ower body 13 and are di anond-shaped
to have the self-elasticity. Described in detail with
reference to FIG 5, the socket |eads 15, which are formed on the
| ower body 13 of the socket body 11, electrically connect the SOP

- 8- 20 to the circuit board 30._)Gue socket |ead 15 conprises an
i nner connection portion 15a, an elastic portion 15b, and an outer
connection portion 15c. As descri bed above, the inner connection
portions 15a are electrically connected to the out er Ieads 22 of the
SOP 20 and the ou f.connectiégl Qrtions 15c_are el.ectrjca

connected to the ¢Y¥EGRAEHS iCh- ke 189 ?f@ﬂS‘HPE‘Y%HLet@JSge Pgnﬁ‘éﬁil the
so that the R GRB8aEd 80. POThe MWifink FatiBiNs 88 SRORERRANG collmeay st ed

to or
through connection portion 62 of the sub-circuit board 60 and a terminal of

' connection lead 65 is inserted into the through hole 63 and fixed to the sub-circuit
5 board 60 by soldering. A reference numeral 66 indicates lead(Pb) applied. And
then, one of the connection leads 65 of the sub-circuit board 60 is inserted into
the corresponding one of the through holes 33 of the circuit board 30 and thereby,
the socket 50 is electrically connected to the circuit board 30. Herein, the
respective connection lead 65 has a diamond shape, similarly to the socket lead
10 of the socket of the present invention. Since the connection lead 65 has the
lower half portion in a “V” shape and the upper half portion in an inverse "V*
shape, the connection leads 65 are easily inserted and removed into and from the
through holes 33 of the circuit board 30. The sub-circuit board 60 is effectively
employed, in the case that the socket 50 has the fine pitch between the external

15 terminals and so cannot be connected directly to the circuit board 30.

With the above-described socket according to an embodiment of the
present invention, an experiment was carried out. The experiment tested whether
the shape of the outer connection portion of the socket lead was changed by
repeatedly inserting and removing the outer connection portion into and from the

20 circuit board under the burn-in test. Herein, the outer connection portion of the
socket was designated t6 have the width of about 0.86 % 0.03 mm and the
diameter of the through hole of the circuit board was smaller than the width of the
-outer connection portion by about 0.1 mm. Hereinafter, the width of the outer
connection portion of the socket refers to the width of the central portion of the

25 outer connection portion. Foﬁr(4) sockets were repeatedly inserted and removed
into and from the different through holes at twenty(20) times respectively, and
then the widths of the outer connection portions of the respective socket were

'measured. After the experiment, the widths of the outer connection portions of



fromthe SOP 20 by the vertical novenment of the upper body 12 of the socket
body 11. At this tine, the inner connection portions 15a are vertically
noves up and down by the vertical novenment of the upper body 12 of
t he socket body 11. 10 As shown in FIG 6, the outer connection
portion |I5c has a hook form havi ng a di anond shape so as to be
easily inserted and renmoved into and from a t hrough connection
portion 32 having a through hole 33. That is, the outer connecti on
portion 15c is bent plural tinmes so thati4dhe wdth dl of the central
portion is greater than that of the upper or the |ower portion of the outer
15 connection portion 15c. The above-descri bed outer connection
portions 15c have the elasticity in the direction of an arrow "A",
toward t he the sockétddecTmstsmaller than |thoswm%thet¢uteemma¢£abnfpnruens ofabepl i ed

to the centra orU&P‘%; tﬁ%ﬁ%ﬁ% ﬁh@?“@%ﬂ%%’%% 50 in the

direction of 1neg, 1t

central por Wé%“?fﬁveﬁhﬁxat)%@"reﬁéiﬁﬂ@fﬂs@ﬂ]d?%ﬁd PEméval I@PH&: biiter RoniebAGH | ON
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after |nsert Wth reference

he circuit boar I espectively.
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Table 1

15

20

25

times

5

10

15

20

25

30

average

18.86mQ

18.64mQ

18.79mQ

18.63mQ

19.07mQ

19.29mQ

As known from the results of Table 1, although the socket was inserted and
removed into and from the circuit board 30 times, the through holes of the
through connection portions were little scratched and damaged, and the variation

of the contact resistance is only about 0.43 mQ. That is, the electrical connection

_between the socket and the circuit board is not affected, even if the socket is

repeatedly inserted and removed into and from the circuit board more than 30
times. '

Since the socket of the present invention maintains the electrical
connection with the circuit board by inserting its elastic outer connection portions
into the through holes of the circuit board, the adhesive materials such as lead
which are employed in the soldering step, and/or the receptacles are mmeceséary.

Accordingly, the present invention has some advantages in that it prevents the
industrial accident such as the lead poisoning of the worker and reduces the

production cost. And, the present invention reduces the manufacturing steps and



-9- a predeterm ned degree. Preferably, it is effective to have

the difference of approximately 0.1 mm the difference between the
wi dth dl of the central portion of the outer connection portion 15c
and the dianmeter d2 of the through hole 33, in order to have the
constant elasticity of the outer connection portion 15¢c 5 W t hout the
deformation of its shape. As shown in FIG 7b, when the outer
connection portions 1 5¢c are inserted into the through hol es 33 of
t he through connection portion 32 of the circuit board 30, since

the dianmeter d2 of the through hole 33 ig-smaller than the width dl of
the central portion of the outer connection portion 15¢c, the outer
connection 10 portion 15c nechanically contacts the inner wall of the
t hrough hole 33 at a contact point C and a contact point D and

t hereby, the electrical connectijons . bet ween the outer connection
portions 1 5€omsrAuendy: Hnpiayesibe prodetiaity. carri ed out. At this

time, since the opfgh el MOESKP A0 e presthbERicd ' iy irbstltaled
For example, if the socket is damaged by the integrated circuit device burnt

during the test process, for the conventional case, a process for melting lead(Pb)

5 of the outer connection portions by applying the heat of the high temperature to

the socket was used, in order to remove the socket from the circuit board.

However, for the present invention, this melting process is not necessary.
Accordingly, the present invention protects the wiring patterns which are formed
on the circuit board from the damage and lengthens the longevity of the circuit
10 board. And, the present invention more improves the productivity by the prompt

.and swift replacement of the socket.

Although preferred embodiments of the present invention have been
described in detail hereinabove, it should be clearly understood that many
variations and/or modifications of the basic inventive concepts herein taught

15 which may appear to those skilled in the art will still fall within the spirit and

scope of the present invention as defined in the appended claims.



"to the through connection portions 32, the electrical connections between
the 15 outer connection portions 15¢c and the through holes 33 nay be
conti nuously mai nt ai ned by the self-elasticity of the outer
connection portion 15c w t hout sol dering. Further, since the outer
connection portion 1 5c¢c nechanically contacts t he through hol es 33
at plural contact points, that is, at |east two contact points, t he
el ectrical contact is inproved. Herein, the dinmension of the contact points
20 bet ween the outer connection porg'&ps 15c¢ and the through holes 33
may be variously controlled by changi ng the shape and the degree of
the bent portion of the outer connection portion 15c.

Particularly, since the lower half portion of the outer connection portion

I
15c has a "WEA&IOES,QIPAIMIBBSI ible to minimze the friction which is

caused when 25 inserting the outer connection portion 15c into the
t hrough hole 33 of the circuit board 30. That is to say, fromthe

| ower- portion to A Reckenforadleapichllytophettivs a semicondudter imegiesd cirouit
portion 15c, _ the width of the quter connection portion 15c

i ncreases  arfigvigfetocthyough cenmestion portionseefa exenip board, tmenrcdet spmpsisingn 15c
into the a plurality of inner connection portions, which are electrically connected

to external terminals of the semiconductor integrated circuit device; and
a plurality of outer connection portions, which are integrated with the inner
connection portions and mechanically contact the through connection portions of
the circuit board, said through connection portion having through hole,
10 wherein the outer connection portions have the self-elasticity and thereby

mechanically contact the through connection portions of the circuit board.

2. The socket of claim 1, wherein the outer connection portions are bent to
provide friction contact.

15
3. The socket of claim 1, wherein a central portion of the outer connection
portion has greater width than that of a lower portion and an upper portion of the
outer connection portion.

20 4,  The socket of claim 1, wherein the outer connection portion is in a close
shape.

5. The socket of claim 4, wherein a lower half portion of the outer connection
portion is substantially “V” shaped.
25 - |
6.  The socket of claim 4, wherein an upper half portion of the outer
' connection portion is substantially inverse “V* Shaped.

R



-10- t hrough hole 33 of the circuit board 30. Further, since the
upper half portion of the outer connection portion 15c has an

i nverse "V' shape, it is possible to mnimze the friction which is
caused when renoving the outer connection portion 1 5¢c fromthe

t hrough hole 33 of the circuit board 30. That is to say, from5 t he
upper portion to the central portion of the outer connection portion 15c,

t he wi dth of the outer connection portion 15c increases and thereby
it is easy to remove the outer cdfnection portion 15¢c fromthe

t hrough hole 33 of the circuit board 30. Herein, the
outer connection portion 1 5¢c extending fromthe | ower body 10 13 has a
desi gnated height, so that the outer connection portion 15c does not
protrude frof t heTheseeket of ¢latna 4owherean theQuichCopBSFEOEROT AR Substarsiallyy
connection p Qﬁﬁ&ﬁ@sﬁa are inserted into the through holes 33 of the
circuit boar . For the conventional socket, since the outer
connection portions of the socket | eads shoul d be connected to the
circuit board by sol dering, the outer connecti.on portions protrude
fromthe | ow8r suFhegeckst of glai },MQTCEU&P&WCPOHUCCUOH PPHIEISIN anHRPeLt 3
hei ght of the circuit board 30 considerably increases. However, for
t he socket ae% dlng to the present invention, since it is not necessary to
be sol dered, the outer connection portions 15c do not protrude from
the | ower . surface of the circuit board 30. Therefore, the total

hei ght of th8.ci r%‘hesocd@pﬁcboniowheremmﬁ@éelr%m@éaonmﬂméﬁSulzstm%allme

| ower surfacespf thg circuit board 30 of the

10 10. The socket of claim 1, wherein width of the central portion of the outer

connection portion is greater than the diameter of the through hole.

11. The socket of claim 10, wherein the width of the central portion of the
outer connection portion is greater than the diameter of the through hole by about
15 0.1 mm.

12. The socket of claim 1, wherein the circuit board is a test circuit board.

"13. The socket of claim 1, wherein the inner connection portions of the socket
20 are electrically connected to the external terminals of the semiconductor

integrated circuit device by the mechanical contact.

14. The socket of claim 1, wherein the external terminals of the semiconductor
integrated circuit device are outer leads of a semiconductor device package.

25 |
15. The socket of claim 1, wherein the external terminals of the semiconductor

integrated circuit device are solder balls of a semiconductor device package.

A A



present invention is flat and even, the operation of an apparatus which is
enpl oyed i n | oadi ng and unl oadi ng the socket may be inproved.

The inner walls of the through holes 33 of the circuit board 30 are nade of
conductive netal s having an excell ent abrasion-proof, such as gol d(Au). At
this 25 time, a gold layer nmay be deposited on the inner walls of the

t hrough connection portions 32 by the plating nethod. The reason is
to protect the through holes of _ﬁﬁe t hrough connection portions 32
fromthe scratch caused when inserting and removi ng the outer
connection portions 1 5c of the socket 10 into and fromthe

t hrough holes 33. For the conventional socket, connection termnals of the

circuit board 10 re de.of .mpt er.i al s, ,which have excel |l ent cohesion with
sol der for é&- d Fﬁlﬁ% ,ocﬂg; ofclaim le Whegeig theouter,conpectiom pertitheontasis thener

wal | s inner wall of the through hole at plural points.

17. A circuit board for electrically testing a semiconductor integrated circuit
5 device, the circuit board comprising:
wiring patterns which define predetermined circuits; and
a plurality of through connection portions, which are electrically connected
to the wiring patterns and have through holes,
wherein said circuit board is connected to a socket comprising inner
10 connection portions elecirically connected to external terminals of the
| ' semiconductor mntegrated circuit device, and outer connection portions integrated
with the inner connection portions and having the self-elasticity, and thereby the
through connection portions of the circuit board mechanically contact the outer
connection portions of the socket.
15

18.  The circuit board of claim 17, which is a burn-in test circuit board.

19.  The circuit board of claim 17, wherein the outer connection portions are
bent to provide friction contact.

20
20. The circuit board of claim 17, wherein a central portion of the outer
connection portion has greater width than that of a lower portion and an upper

portion of the outer connection portion.

25 21. The circuit board of claim 17, wherein the outer connection portion is in

a close shape.

22.  The circuit board of claim 21, wherein a lower half portion of the outer

| . QLTI



on the through holes 33 of the through connection portions 32 of the
circuit board 5 30 are nmade of Au having the conductivity with the
excel | ent abrasi on- proof Therefore, the present invention inproves
the longevity and the el ectrical conductivity of the circuit board
30. The socket and the circuit board according to the present
i nvention are not limted to those which are used for the bumin
test in the above-described 10 enbodlg?nt. That is, the present

i nvention may be adapted to a socket and @ circuit board with any
structure of nounting the integrated circuit device on the socket
and inserting the outer connection portions of the socket into the through
hol es of the circuit board.. ) ” ”QEIG. 8 is a cross-sectional view
showi ng anot GEANEFHILPARIAN isrsubsantiallyr V1shaped. connection portion of the
socket for the sem conductor integrated circuit device according to
t he present ‘i nvention. ’ Wth reference to FIG 8, an outer
connecti on p@Bti oThe¢Girouit boardaifadaieatl, wherein an ippbrbaldpottitn ofi tpeoutéhe
outer connection portion, 16¢ chani gal.ly copiﬁ ts the i nner wal |
of the thr ou@ﬁnﬂé‘Ft@%Boﬁiorhlscg\%F@Efla BiARyerse aYiashapednt act point F. 20

When thg socket 10 is |loaded on the circuit board 30, the end of the outer
connection portion 16¢c of the socket lead 16 is inserted into the through

hol e 33. 24, Aheé diharit board bE ckaine? hawhérein ¢he oaterscdnmection aintid 1§r om
t he upper, bent portjons of the outer connection portion 16c becone
sonewhat f | aSubsiantially dagmond-shaped, connection portion 1 6¢ is

totally inserted into the through hole 33 with decreasing 25 t he total
wi dth of the outer connection portion 1 6¢c. After inserting the outer
connecti on p@sti oTheGarcuihboardr ofacdmom d7nevheteds the otter cOnhéutiomypantion is in
connecti on ortion 16¢c is applied to the inner wall of the through
hol e 3304t tﬁ@‘&ﬁ’i‘tfa@ﬁ)e-

26. The circuit board of claim 25, wherein the outer connection portion is

substantially “S” shaped.

15 27. The circuit board of claim 17, wherein width of the central portion of the
outer connection portion is greater than the diameter of the through hole.

28.  The circuit board of claim 27, wherein the width of the central portion of
the outer connection portion is greater than the diameter of the through hole by
20 about 0.1 mm.

29. The circuit board of claim 17, wherein the inner connection portions of the
socket are electrically connected to the external terminals of the semiconductor
integrated circuit device by the mechanical contact.
25
.30. The circuit board of claim 17, wherein the external terminals of the
semiconductor integrated circuit device are outer leads of a semiconductor device

package.

(I



points E and F. Therefore, the electrical connections between the outer

-12- connection portions 1 6¢ and the through holes 33 may be
st ably mai nt ai ned. Herein, the outer connection portion of
t he socket according to the present invention is not limted to a
di anond shape or an "S" shape. That is, the outer connection

portion of the socket can be forned in any shapes, for exanple, a 5

circle or an ellipse shape, so as to have the self-elasticity and contact

t he i nner wal | of the through habg.at plural contact points when

I nserted into the through hole. That is, the outer portion may be
In a closed shape |ike a dianond shape, or in an open shape |ike an
US' shape. Further, although the above-described enbodi nents

of the prese 1 Lnveniion divide e tale |t |
connecti on pgi‘t i gﬂgc? caxenit, ggrﬁ 8f ¢iaim tlj?, wsr)%géﬁ the @)ﬂgrﬂa'i' tgnﬁﬂﬁlé B?etfne.
semiconductor integrated circuit device are solder balls of a semiconductor

device package.

5 32. The circuit board of claim 17, wherein the outer connection portion

- contacts the inner wall of the through hole at plural points.

33. The circuit board of claim 17, wherein the inner wall of the through hole

is made of conductive metal having the excellent abrasion-proof.

10
34. The circuit board of claim 17, wherein conductive metal having the
excellent abrasion-proof is deposited on the inner wall of the through hole.
35. The circuit board of claim 33, wherein the conductive metal is gold(Au).
15
36. The circuit board of claim 34, wherein the conductive metal is gold(Au).
-37. A sub-circuit board for electrically connecting a socket, on which a
semiconductor integrated circuit device is mounted, to through conmection
20 portions of a circuit board, the sub-circuit board comprising:
wiring patterns which define predetermined circuits;
through connection portions, which are electrically connected to the wiring
patterns and have through holes; and
a plurality of connection leads, each connection lead having a terminal
25 ‘which is fixed to the through hole, and another terminal which has the self-

elasticity and thereby mechanically contacts the through connection portion of the

circuit board.
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portions, and the outer connection portions, the present invention is not

limted to them According to the enbodi nents of the present
i nvention, the inner connection portions have various shape by the
type of the device. And, there is a socket which does not conprise

the i nner connection portions, depending on the 15 ki nd of the

sem conductor integrated circuit devices. For exanple, since the

CSP(Chi p Scal e Package) or the FPBGA(Fine Pitch Ball Gid Array) has

ext er nal connection termnals which differ fromthe outer |eads of
t he general sem conductor integrated circuit device, the socket for
the CSP or the FPBGA does not cdﬁﬁ?ise the i nner connection
portions. 20 Next, an emnbodi nent of a sub-circuit board
according to the present invention will be described hereinafter.
FIG 9 is a cross-sectional view show ng another connection nethod

bet ween the socket and the circuit board using a sub-circuit board
according to t he.present .inyentio ith reference t.o Fl , the
Sebeci 1 o t Hoar dFhgy SYB-CHOUT GO GRS e WHEEIR AP L (GO O 8% cal |y
connects a s I . : j 0, r ] he
xtornal | oriarieppateiop intcfulerbifeuit devige Yt §01AE BIRCHFE schficbidot "2
sen conduct odevio¢ packeged circuit board having the fine pitch

bet ween the external termnals.
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- 13- Wring patterns 68, which are nade of conductive
netal, are fornmed on the sub-circuit board 60. The wiring patterns
68 are electrically connected to t hrough connection portion 62 of
the sub-circuit board 60 and a term nal of connection lead 65 is
inserted into the through hole 63 and fixed to the sub-circuit 5 board
60 by soldering. A reference nuneral %dlcates | ead( Pb) applied. And

t hen, one of the connection |eads 65 of e sub-circuit board 60 is

i nserted into t he correspondi ng one of the through holes 33 of the
circuit board 30 and thereby, t he socket 50 is electrically
connect ed t oSOdRET S ICIROUIT boARD] A SUB+CIROUIT BOARD FOR SEMICGNDEICTOR €
connection | ead 65 has a di anppfcieBSRELFP bRidok t 0 the socket |ead 10

of the socket of the present invention. Since the connection |ead 65 has

t he | ower half portion in a "V' shape and the upper half portion in
an i nverse "V shape, the connection | eads 65 are easily inserted
and renmoved into and fromthe t hrough holes 33 of the circuit board
30. The sub-circuit board 60 is effectively enpl oyed, in the case

that the socket 50 has the h between the external 15 term nal s
and so cannot be connect ed@m(ﬁl’fmﬂm&mQWd 30.

Wth the above-descri bed socket according to an enbodi nent of the
present invention, an experiment was carried out. The experinment tested
whet her The present invention provides a socket having mechanical connection

5 means for easily connecting and disconnecting a semiconductor integrated circuit
device to and from through connection portions of a circuit board, a circuit board,
and a sub-circuit board for electrically connecting the socket to the circuit board.
The socket of the present invention comprises inner connection portions, which
are electrically connected to external terminals of the semiconductor integrated

10 circuit device, and outer connection portions, which are integrated with the inner
connection portions and mechanically contact the through connection portions of
the circuit board. The outer connection portions have the self-elasticity and.

_thereby mechanically contact the through connection portions of the circuit board.
And, the sub-circuit board has connection leads, which mechanically contact the

15 through connection portions of the circuit board. Since the present invention
electrically connects the socket to the circuit board without soldering and/or using
the receptacles, it reduces the production cost and easily connects and disconnects

the socket to and from the circuit board.

—_—
—_—
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t he shape of the outer connection portion of the socket |ead was changed by
repeatedly inserting and renoving the outer connection portion into and
fromthe 20 circuit board under the burn-in test. Herein, the outer
connection portion of the socket was designated to have the width
of about 0. 86 0.03 mm and t he di anmeter of the through hole of
the circuit board was smaller than the width of the out er
connection portion by about 0.1 nm Hereinafter, the width of the outer
connection portion of the socket refers to the wdth of the central portion
of the 25 outer connection portion. Four(4) sockets were repeatedly
inserted and renoved into and 4fpom the different through holes at
twenty(20) tinmes respectively, and then the wi dths of the outer
connection portions of the respective socket were measured. After

t he experinent, the widths of the outer connection portions of

-14-

FIG. 1
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t he sockets becanme smaller than those of the outer connection portions of

t he socket prior to the experinent, by only about 0.017-0.029 mm
Accordingly, it was proved that the repetitive insertion and
renoval of the outer connection portion of the socket up to twenty
times or nore does not affect the change of the 5 - wdth of the outer
connection portion. And, anot her experinent for measuring the
change of the contact resistance of the socket |eads was
acconpl i shed. Table 1 shows. the neasured val ues of the cont act

resi stances after repeatedly inserting and renoving six sockets into and
fromthe through holes of the same circupy;board. 10 Table 1

times 5 10 15 20 25 30

aver age 18.86n0Q 18.64nQ 18.79mQ 18.63nQ 19.07nQ 19.29nQ 15

As known fromthe results of Table 1, although t he socket was inserted and
renmoved into and fromthe circuit txxaFVé;) s, the through holes of the
t hrough connection portions were littl cra¥ched and damaged, and the

vari ation of the contact res only about 0.43 nierr]. That
is, the electrical connection Gétﬁ? éﬁ?)he socket and the circuit
board is not affected, even if the socket is 20 repeatedly inserted and

renoved into and fromthe circuit board nore than 30 tinmes.
Since the socket of the present invention nmaintains the electrical
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connection with the circuit board by inserting its elastic outer connection

portions into the through holes of the circuit board, the adhesive
materials such as | ead 25 whi ch are enployed in the sol dering step,
and/ or the receptacles are unnecessary. Accordingly, the present

i nvention has sone advantages in that it prevents the i ndustri al

acci dent such as the | ead poisoning of the worker and reduces the
production cost. And, the present invention reduces the manufacturing steps
and 3/7 -15-
consequently, inproves the productivity. / Further, the socket
according to the present invention is easily substituted. For
exanple, if the socket is damaged by the integrated circuit device burnt

FIG. 3
(prior Art)
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during the test process, for the conventional case, a process for nelting

| ead(Pb) 5 of the outer connection portions by applying the heat of the
hi gh tenperature to t he socket was used, in order to renove the
socket fromthe circuit board. However, for the present invention,
this nmelting process is not necessary. Accordi ngly, the present

i nvention protects the wiring patterns which are forned on the
circuit board fromthe danage and | engthens the |longevity of the circuit 10
board. And, the present invention nore iaproves the productivity by the .

pr onpt and swi ft replacenent of the socket. Al t hough
preferred enbodi nents of the present invention have been descri bed
in detail hereinabove, it should be clearly understood that nany

vari ations and/ or nodifications of the basic inventive concepts herein

taught 15 whi ch may appear to tpzz? skylled in the art will still fal
within the spirit and scope théTpresent invention as defined in
t he appended cl ai ns.
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VWHAT IS CLAI MED | S: 1. A socket for electrically connecting a
sem conductor integrated circuit device to through connection
portions of a circuit board, the socket conprising: 5 a
plurality of inner connection portions, which are electrically connected
to external termnals of the sem conductor integrated circuit device; and
a plurality of outer connection portions, which are integrated wth the

i nner connection portions and meHani cally contact the through
connection portions of the circuit board, said through connection
portion having through hole, 10 wherein the outer connection
portions have the self-elasticity an%géfwe mechani cal | y cont act
t he through connection portions of t Lrcul t board. 2. The
socket of claim1l, wherein the outer connection portions are bent to

provide friction contact. 15 3. The socket of claim1, wherein a
central portion of the outer connection portion has greater width
than that of a | ower portion and an upper portion of the out er

connection portion.
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20 4. The socket of claim 1, wherein the outer connection portion is
in a close shape. 5. The socket of claim4, wherein a

| ower half portion of the outer connection portion is substantially
"V shaped. 25 6. The socket of claim4, wherein an upper half
portion of the outer connection portion is substantially inverse
"V' shaped. 6/7 _ -17-

7. The socket of claim4, wherein the outer connection portion is
substantially diannnd-shaped.fyc; ;C4
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8. The socket of claim 1, wherein the outer connection portion is in an
open 5 shape. 9. The socket of claim8, wherein the outer
connection portion is substantially "S" shaped. 10 10. The
socket of claiml1l, wherein width of the central portion of the outer
connection portion is greater than the dizy ter of the through hole.

11. The socket of claim 10, wherein the dth of the central portion of

t he outer connection portion is_greater than the dianmeter of the
t hrough hol e by about 15 0.1 mm /7 12. The socket of claim1,
wherein the circuit board is a test circurf board. 13. - The
socket of claim1l, wherein the inner connection portions of the socket 20
are electrically connected to the external t?rninals of the sem conduct or
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JIEM' sHesvS ce 3y the nechani cal contact.
V\/nﬁf pagedt.he pxternal termnals of the sem conducto
CI rgl\ Ldd dey gagedr.£. opter |eads of a semi conductor device
Eiéaef?_‘/ﬁo:ket of claim1, wherein the external

/;
el “é%s)t r?gg%gee;%os L&t o0 integrated circuit device are
o) d’érAWEP‘?ts Ofpag— S&ifi conduct or {devi ce qpackage.

- 1B- e 4focket jof claim 1, wherein the outer connection
{ .

po tD@Il‘ECGEtB.ECEIR'ﬁe -------------- ;- _inder wall of the through hole at plural

poOIrmTs.
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SOCKET, CIRCUIT BOARD, AND SUB-CIRCUIT BOARD FOR SEMICONDUCTOR
INTEGRATED CIRCUIT DEVICE

ABSTRACT OF THE DISCLOSURE

The present invention provides a socket having mechanical connection
means for easily connecting and disconnecting a semiconductor integrated circuit
device to and from through connection portions of a circuit board, a circuit board,

and a sub-circuit board for electrically connecting the socket to the circuit board.

" The socket of the present invention comprises inner connection portions, which

are electrically connected to external terminals of the semiconductor integrated
circuit device, and outer connection portions, which are integrated with the inner
connection portions and mechanically contact the through connection portions of

the circuit board. The outer connection portions have the self-elasticity and

_thereby mechanically contact the through connection portions of the circuit board.

And, the sub-circuit board has connection leads, which mechanically contact the
through connection portions of the circuit board. Since the present invention
elecmcally connects the socket to the circuit board without soldering and/or using
the receptacles, it reduces the production cost and easily connects and disconnects

the socket to and from the circuit board.
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17. Acircuit board for electrically testing a sem conductor integrated

circuit 5 device, the circuit board conprising: W ring
patterns which define predetermned circuits; and a plurality
of through connection portions, which are electrically connected to
the wiring patterns and have through hol es, wherein said
circuit board is connected to a socket conprising inner 10 connecti on

portions electrically connected to external term nals of the
sem conductor integrated circuit device, and outer connection portions

i nt egrated wi th the inner connection portions and having the
self-elasticity, and thereby the t hrough connection portions of the
circuit board nechanically contact the outer connection portions of
t he socket. 15 18. The circuiliyzboard of claim 17, which is a
burn-in test circuit board. 19. The circuit board of claim17,
wherein the outer connection portions are "~ bent to provide friction
contact. 20 20. The circuit board of claim17, wherein a central
portion of the outer connection portion has greater wi dth than that
of a | ower portion and an upper portion of the outer connection
portion.
Fig. 1
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25 21. The circuit board of claim 17, wherein the outer connection

portion is in a cl ose shape. 22. The circuit board of
claim 21, wherein a |ower half portion of the outer
connection portion is substantially "V' shaped. 23. The circuit

board of claim 21, wherein an upper half portion of the outer
connection portion is substantially inverse "V' shaped. 5

2/7
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24. The circuit board of claim21, wherein the outer connection portion is

substanti al l y di anond- shaped. 25. The circuit board of claim17,
wherein the outer connection portionis in 10 an open shape.

26. The circuit board of claim 25, wherein the outer connection portion is
substantially "S" shaped. 15 27. The circuit board of claim17,
wherein width of the central portion of the outer connecti on
portion is greater than the dianeter of the through hole. 28.

The circuit board of claim27, wherein the width of the central portion of
the outer connection portion is greater than the dianeter of the through
hol e by 20 about 0.1 mm 29. The circuit board of claim17,
wherein the inner connection portions3gf the socket are
electrically connected to the external termnals of the sem conductor
integrated circuit device by the nmechanical contact.
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25 30. The circuit board of claim 17, wherein the external
termnals of the sem conductor integrated circuit device are outer
| eads of a sem conductor device package.

- 20-, 31. The circuit board of claim1l7, wherein the externa
termnals of the sem conductor integrated circuit device are sol der
balls of a sem conduct or devi ce package. 5 32. The circuit
board of claim 17, wherein the outer connection portion
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contacts the inner wall of the through hole at plural points. 33.
The circuit board of claim 17, wherein the inner wall of the through hole
is made of conductive netal having the excellent abrasion-proof. 10

34. The circuit board of claim 17, wherein conductive netal having the
excel | ent abrasion-proof is deposited on the inner wall of the through

hol e. 35. The circuit board of claim 33, wherein the conductive
metal is gold(Au). 15 36. The g};cuit board of claim 34, wherein

t he conductive netal is gold(Au). 37. A sub-circuit board for
electrically connecting a socket, on which a sem conduct or
integrated circuit device is nmounted, to through connection 20 portions
of a circuit board, the sub-circuit board conprising: W ring
patterns which define predeterm ned Tigcdits; t hr ough
connection portions, which are electrically connected to the wring
patterns and have through hol es; and a plurality ¢
connection | eads, each conn mon | ead having a t al 25 // which is
fixed to the through hole, abdaher geermi nal i has the self-
elasticity and thereby nechg t gﬁagonnection portion

of the
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circuit board. -21-
38. The sub-circuit board of claim37, wherein external termnals of the
sem conductor integrated circuit device are solder balls of a sem conductor

devi ce package.
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