
DESCRIPTION                                IC SOCKET    5
TECHNICAL FIELD          The present invention relates to an IC socket used
for     inspecting the electrical properties of a semiconductor device
such as a LSI and a bare chip.   10                         BACKGROUND ART
With advances in densification of semiconductor devices,     the demand is
rapidly increasing for IC packages such as a ball 



grid array (BGA) or pin grid array (PGA), in which connecting     solder
balls are arranged in an array form or in a matrix form 15  as electrodes,
or a land grid array (LGA), in which solder balls     are not mounted.
For these IC packages, the pitch between the electrodes     tends to
decrease from 1.0 mm to 0.8 mm to 0.5 mm with the     densification of
semiconductor devices. 20       Generally, the semiconductor devices
subject to a burn-in     test after being manufactured. In the burn-in
test, a     semiconductor device is mounted on an IC socket and heated
under     predetermined conditions to check the electrical properties
thereof. 25       Conventionally, for the IC socket, contact pins in
contact     with the electrodes of semiconductor device are embedded in a
synthetic resin so that the pitch thereof is equal to that of     the
electrodes of semiconductor device. One end of the contact     pin comes
into contact with the electrode of semiconductor 30  device, and a leg
extending to the outside of socket at the other     end is inserted into
and connected to a printed board, and     further connected to an external
tester or the like.          This printed board not only is a wiring board
but also has   
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-2-       a function  of enlarging and changing the minute pitch of contact
pins, which has been set so     as to be equal to the pitch between
eletrodes of semiconductor device, to a pitch between     connecting
terminal for the external tester or the like. For eample, the pitch of
contact pins     of 1.0 mm is enlarged and changed to 1.27 mm or 2.54 mm,
the  pitch between connecting  5 terminals for the  externasl  or when the
eletrode  arrangement of semiconductor device     is of a matrix form, the
arrangement  of contact pins is enlarged and changed in the matrix
form, or the arrangment itself is changed.            As the pitch  between
electrodes of semiconductor device decreases and a two-     dimensional
electrode arrangement  such as a matrix-foem arrangement is used, a
multiplayer 10 printed board of 4 to 8 layers or 10 layers etc must be used
as a printed board for enlarging     and changing the pitch of contact pins
in the IC socket            However, if the printed board is made
multilayer, there arises a problem in that the 



manufacturing cost increases, and therefore the cost requried for the
burn-in test of     semicondutor device also 15        The present
invention was made in view of the above situation  and accordingly an
object thereof is to provide an IC socket capable of inspecting the
electrical properties of a     semicondutor device at a low cost without
using an exepensive multiplayer printed board.
DISCLOSURE OF THE INVENTION 20       In accordance with the invention,
there  is provided an IC socket having a plurality of     contact pins, in
which said plural contact pins are arranged in a matrix so that the pitch
thereof at one end agrees with the electrode pitch of a semiconductor
device to be mounted     and the pitch at the other end agrees with the
pitch of the eletrical connection terminals of     an external connection
body to be connected  wherein said plural contact pins are formed by 25 a
plurality of lead frames each having a plurality of leads arranged in
parallel in a single    plane, and, wherein each of said lead frames is
formed with a spring portion formed in an    arcuate shape on one endside
of said plural leads, and is provided with a first fixing portion    for
fixing said plural leads in the vicinity of said spring portion in the
arrangement  direction    with an eletrical insulating  synthetic resin. 30
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-3- Substitute sheet - 4 September 1999               Further prefrably,
each of the lead frame  is provided with a second fixing portion    for
fixing the other end side of the plural in arrangement directed  with an
electrical    insulating synthetic resin  5       Preferably, a perforated
plate for positioning each contact pin is provided on one end    side of
the plural coactact pins on which the semiconductor device is mounted.
Also preferably, when the plural lead tames are stacked by the first fixng
portion or    second fixing portion, the pitches at both ends of leads
agree wih the electrode pitch of the    semiconductor device and the pitch
of electrical connecting terminals of the external 10 connection body,
respectively.            According to the first  invention, the IC socket
is connected directly to the terminal of    external connection body such
as an external tester for performing bum-in test. 



Therefore, the need for using an  expensive multiplayer printed board for
changing  the    pitch is eliminated. At this time, when the arrangement of
plural contact pins of the IC socket 15 on one side thereof, that is, on
the semiconductor   device side is two-dimensional, the pitch    of the
plural contact pins on the other side, that is, on the external connection
body side is    not necessarily needed to be enlarged two-dimensionsly, but
may be enlarged one-    dimensionally.            When the lead frame  is
bent, the pitch in the direction pependicular to the lead 20 arangement
direction can be set at the lead frame stacking intevrals at the other end,
that is,    on the external connection body side of the by appropriately
changing the height of astep    portion. At this time, the pitch in the
leadarrangement direction can be determined arbitraily    when the lead
frame is prepared.            Therefore, for the IC socket of the
invention, the pitch of the plural contact pins is 25 enlarged and changed
from the electrode pitch of the semiconductor  device to the pitch of the
electrical connection terminal of the external connection body, so that an
inexpnsive    board such as a double side laminated plate and four layer
laminated plate can be used            Further, the plural contact pins in
each lead frame are fixed in the vicinity of the    spring portion with a
synthetic resin, so that each contact pin applies afixed spring pressure 30
to the electrode of semiconductor device regardless of te arrangement
position
REPLACEMENT SHME"'!  



06 SEP 1999                                                 -4- Substitute
sheet - 4 September 1999             The plural contact  pins in each lead
frame are fixed on the other end side, that is, on    the external
connection body side with a synthetic resin, so that the pitch of the plurl
contact    pins is kept constant on the external connection body side.
The pitch of the plural contact pins is kept constant on the semiconductor
device side  5 by the perforated plate.           Tne electrode pitch of
the semiconductor device and the pitch of the electrical    connection
terminal of the external connection body are prefrably determined when the
lead    frame is prepared, so that the IC socket is easy to assemble.   10
BRIEF DESCRIPTION OF THE DRAWINGS    FIGS. 1A to 1C are views showing a
process for manufacturing a socket body of an IC 



socket;                       
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Substitute sheet - 4 September 1999       FIG. 2 is a sectional view
showing  a state in which teh IC socket is incorporated  in a case to
measure the electrical properties of an IC package;     FIG. 3 is a plan
view showing a state  in which the IC socket; 



FIG. 4 is a sectional front view of the IC socket shown in FIG. 3;  5 FIG.
5 is a sectional side view of the IC socket shown in FIG. 3;     FIG. 6 is
a front view showing a configuration of a lead frame used in the IC socket
shown     in FIG. 3;     FIG. 7 is front view showing a state in which
first and second fixing portions are provided     on the lead frame shown
in FIG. 6; 10 FIG. 8A is a side view showing a modification of a lead frame
used in the IC socket in     accordance with the second embodiment     FIG.
8B is a perspective view showing the modification of the lead frame shown
in FIG. 8A     FIG. 9 is a side view showing a state in which the lead
frames shown in FIG. 8A are stacked;     FIG. 10 is a perspective view
showing another modification of the aforesaid lead frame; 15 FIG. 11 is a
front view showing still another modification of the aforesaid lead frame;
FIGS. 12A, 12B and 12C are a plan view, side view, and from view,
respectively, showing     still another modification of the aforesaid lead
frame;     FIG. 13 is a front view showing still another modification of
the aforesaid lead frame; and     FIG. 14 is a side view showing still
another modification of the aforesaid lead frame. 20                  BEST
MODE OF CARRYING OUT THE INVENTION            For an IC socket as shown in
FIG. 2, an IC package 13 is mounted on the side of one     end la of a lead
(contact pin) 1, and an external connection body is connected to the side
of     the other end lb. Here, the IC package 13 has electrodes arranged in
a matrix form, the     longitudinal and trasverse pitches between
electrodes being 0.5 mm, and the number of 25 electrodes being 16 x 16, a
total of 256. For the external  connection body, the pitch beween
connection terminal is 1.27 mm, and the number of connection terminals is
16 x 16, a total 



of 256.           The mode of carrying out the present invention will be
described in detail with    reference to the drawings.
REPLACEMENT- SEET
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is a perspective view showing the modification of     the lead frame shown
in FIG. 8A;          FIG. 9 is a side view showing a state in which the
lead 



frames shown in FIG. 8A are stacked;  5       FIG. 10 is a perspective view
showing another modification     of the aforesaid lead frame;          FIG.
11 is a front view showing still another modification     of the aforesaid
lead frame;          FIGS. 12A, 12B and 12C are a plan view, side view, and
front 10  view, respectively, showing still another modification of the
aforesaid lead frame;          FIG. 13 is a front view showing still
another modification     of the aforesaid lead frame; and          FIG. 14
is a side view showing still another modification 15 of the aforesaid lead
frame.                 BEST MODE OF CARRYING OUT THE INVENTION          One
embodiment of the present invention will now be     described in detail
with reference to FIGS. 1 to 14. 20       For an IC socket in accordance
with a first embodiment,     as shown in FIG.. 2, an IC package 13 is
mounted on the side of     one end la of a lead (contact pin) 1, and an
external connection     body is connected to the side of the other end lb.
Here, the     IC package 13 has electrodes arranged in a matrix form, the
25 longitudinal and transverse pitches between electrodes being 



0.5 mm, and the number of electrodes being 16 x 16, a total of     256. For
the external connection body, the pitch between     connection terminals is
1.27 mm, and the number of connection     terminals is 16 x 16, a total of
256. 30       The mode of carrying out the present invention will be
described in detail with reference to the drawings.          FIGS. 1A to 1C
are views showing a process for manufacturing     a socket body used for
the IC socket of this embodiment. The
Substitute sheet - 4 September 1999       FIGS. 1A to 1C are views showing
a process for manufacturing a socket body. The    
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7      following is a description of the process.     1) Sixteen lead
frames 2 each having 16 leads 1 arranged in     parallel in a single plane
were manufactured by etching using     a beryllium copper alloy sheet with
a thickness of 0.1 mm (FIG.  5  1A). As an etchant, for example, ferric
chloride solution or     the like was used. Both ends la and lb of 16 leads
1 are each     connected to the adjacent lead 1 via a frame 3, whereby the
lead     frame 2 is formed.          The arrangement direction of the leads
1 in the lead frame 10  2 is taken as the X direction, and the direction
perpendicular     to the plane of the lead frame 2 as the Y direction. The
pitch.     (X direction) at one end la (0.1 mm wide, in contact with an
IC package) of the leads 1 is 0.5 mm, and the pitch (X direction)     at
the other end lb (connected to an external connection body) 15  of the
leads 1 is enlarged to 1.27 mm.          At both of the ends la and lb of
the lead 1, for example,     Ni plating with a thickness of about 3 [err]m
was given to the     substrate, and Au plating with a thickness of about
0.3 [err]m was 



given to the part on the substrate to provide a good electrical 20
contact.          Both of the ends la and lb of the leads 1 need not be
connected by the frame 3, but at least one end la or the other     end lb
has only to be connected.     2) Next, as shown in FIG. 1B, two insulating
tapes 4a and 4b 25  were affixed in the X direction of the lead frame 2 to
fix the     leads 1. Subsequently, the lead frame 2 was bent at right
angles     in the Y direction at a position P1 a predetermined distance
apart from the tip end of one end la, and then it was bent at     right
angles in the reverse direction at a position P2 a 30  predetermined
distance apart from the position P1, by which a     step portion 2c was
formed so that the arrangement planes 2a     and 2b of the leads 1 were in
parallel to each other on both     sides of the step portion 2c.         



8           Next, leg portions on the other end lb side of the leads     1
were mold fixed by an electrical insulating resin 5, and the     frame 3
was cut off.          Two sets of 8 lead frames 2 formed in this manner by
shifting  5 the bending positions P1 and P2, that is, a total of 16 lead
frames 2 were manufactured. The bending positions P1 and P2     were set so
that the interval of one end la, la is 0.5 mm and     the interval of the
other end lb, lb is 1.27 mm when the lead     frames 2 were stacked as
shown in FIG. 1C. 10  3) Next, as shown in FIG. 1C, the aforesaid 16 lead
frames 2     were stacked at a predetermined intervals to form a socket
body.     8, by which an IC socket was manufactured. FIG. 1C is a
sectional view of one side, that is, eight of 16 lead frames     2 stacked
in symmetry, viewed in the X direction. 15       At this time, plural lead
frames 2 were stacked as described     below. A thermosetting and
electrical insulating resin     perforated plate 6 was manufactured which
was formed with 16     x 16 = 256 holes 6a 0.2 mm in diameter with
longitudinal and     transverse pitches of 0.5 mm (pitch of connecting pad
20  (electrode) of IC package). 



First, the resin 5 was inserted in a fixing frame 7 to     position and fix
the other end lb side of the leads 1 to the     fixing frame 7.
Next, the perforated plate 6 was disposed on one end side 25  on which the
IC package 13 is mounted, one end la of the lead     1 was inserted in the
hole 6a for positioning, and thereby 16     lead frames 2 were fixed.
The perforated plate 6 is not necessarily needed if one     end la of the
lead 1 can be positioned properly with respect 30  to each connecting pad
(electrode) of a semiconductor device     such as the IC package 13.
FIG. 2 is a sectional view of the above-mentioned IC socket
incorporated in a case having a pressing plate 9, an outside
Substitute sheet - 4 September 1999  



- 9-       frame body 11, and a cover 12.     When the electrical
properties of the IC package 13 is inspected by using this IC socket, the
IC package 13 is pushed down by the pressing plate 9 pressed down by he
urging force of     springs 10, by which one end la of the lead  1
corresponding to each connecting pad  5 (electrode) is pressed. In FIG. 2,
the resin 5 for fixing the leg portions on the other end lb     side of the
leads 1 is omitted.            In the above, if the tip end of one end la
of the lead 1 is formed sharply, the contest     resistance with the
connecting pad (electrode) of the IC package 13 becomes low, which is
preferable in measuring the electrical properties of the IC package 13.
Also, if one end la of 10 the lead 1 is curved partially in the X or Y
direction, one end la has a spring property, 80 that     damage to the
connecting pad (electrode) of the IC package 13 is reduced.
Next, an IC socket in accordance with the present invention will be
described with    reference to FIGS. 3 to 14. For this IC socket, an IC
package ([err]BGA) with a pitch between    electrodes of 0.5 mm. having 16
x 16, a total of 256 electrodes is mounted, and this pitch is 15 enlarged
and changed to 1.27 mm of a pitch between connection terminals of an
external    connection body, the number of terminals thereof being 16 x 16,
a total of 256.           As shown in FIGS. 3 to 5, an IC S socket 20,
having a plurality of contact pins 21    arranged in a matrix form, is used
by being fixed in a case 30.           The contact pins 21 are formed by a
plurality of lead frames 22 having 16 leads 22a 20 arranged in parallel in
a single plane as shown in FIG. 6. For each lead frame 22, both ends 



of 16 leads 22a are connected by a frame 22b, and on one end side of the
leads 22a are    formed spring portions 22c formed in an arcuate shape and
two stoppers 22e having an    insertion hole 22d. One end side of 16 leads
22a is formed so as to agree with the
I REPACEM1ENT SHE ET
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10       electrode pitch (=0.5 mm) of an IC package to be mounted, and
the other end side with the connection terminal pitch (= 1.27      mm) of
an external tester to be connected. As shown in FIG.      7, the lead frame
22 is provided with a first fixing portion  5  23 and a second fixing
portion 24. The first fixing portion      23, which is made of an
electrical insulating and heat resistant      synthetic resin such as
liquid crystal polymer (LCP),      polyphenylene sulfide (PPS), polyether
ketone (PEEK),      polybutylene terephthalate (PBT), or polyamide imide
(PAI), 10  fixes the leads 22a in the arrangement direction thereof in the
vicinity of the spring portion 22c, and the second fixing     portion 24
made of the above-mentioned resin fixes the leads     22a in the
arrangement direction thereof on the other end side.          The first
fixing portion 23 is provided on the lead frame 15  22 in a concave shape
such that the portion of the spring portion     22c is open, and formed
with bolt holes 23a on both sides as     shown in FIG. 7. The first fixing
portion 23 is used for     stacking a plurality of lead frames 22 and
fixing the plural     lead frames 22 by means of bolts 25 inserted in the
bolt holes 20 23a, by which the IC socket 20 is formed.          The second
fixing portion 24 is provided on the other end 



side of the leads 22a, and formed with pin holes 24a on both     sides.
For the lead frame 22, like the first embodiment, one end 25  side and the
other end side of 16 leads 22a are bent substantially     in parallel with
respect to the aforesaid single plane via a     step portion 22f. Then, 16
lead frames are stacked, by which     16 x 16, that is, a total of 256
contact pins 21 arranged in     a matrix form are formed. 30       The lead
frame 22 was manufactured as described below.          First, the lead
frame 22 shown in FIG. 6 was manufactured     by etching using a beryllium
copper alloy sheet with a thickness     of 0.1 mm.  As an etchant, for
example, ferric chloride solution
Substitute sheet - 4 September 1999
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or the like was used.For the lead frame 22, Ni plating with athickness  of
about 3 Wmwas    given to the substrane,and Pd-25Ni with a of about 0.3
[err]m was given to the    part on the substrate. In place of Pd-25N1
plating the lead frame 22 may be plated with Au    or pd. Also, an
electrical insulatiig paint may be  applied to the lead frame 22 except
both  5 ends of the leads 22a,or an insulating  tape may be applied to
prevent the conduction between    the leads 22a.      Here, as shown in
FIG. 6, a purality of lead fmes 22 are connected in te arrangement
direction of the leads 22a by the frames  22b, and as shown in FIG. 7, the
lead frames 22 are 10 cut off at a half-etched portion 22g formed thin.
Next, as shown in FIG. 7, the first fixing portion 23 and the second fixing
portion 24 were     installed on the leads 22a of the cut-Off lead frame 22
in the vicinity of the spring portion 22c     and on the other end side,
respetively, and the two frames 22b were wrenched off. 15     Then, the
lead frame 22 was bent at right angles with respect to the aforesaid single
plane on     the first fixing portion 23 side on one end side and further
bent beck at right angles on the     second fixing portion 24 side to form
the step portion 22f (see FIG. 5). Thereby, the lead     frame  22 was bent
so that both end sides of the leads 22a are substantially in parallel to
each 



20 other via the step portion 22f. At this time, because  pural  lead
frames 22 were stacked, for     the second lead frame 22. the bending
position on the first fixing portion 23 side was set to     be a position
distant from the spring portion 22c, and the bending position on the second
fixing portion 24 side was set to be a position further at the distance of
the pitch (=l.27mm)     of connection terminal on the external tester. 25
By changing the bending   position of the lead 22a in this manner, for the
fist and second lead    frames  22, the contact
REPLACEMENT SHEEr
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pin 21 can be formed so that, while the pitch on one end is kept     equal
to the electrode pitch of 0.5 mm of the IC package, the     pitch on the
other end can be made equal to the pitch (= 1.27     mm) of connection
terminal on the external tester.  5       Such a change of the bending
position of the lead 22a was     repeated successively on and after the
third lead frame 22,     whereby a total of 16 lead frames 22 were
manufactured.          These 16 lead frames 22 were stacked by lapping the
first     fixing portions 23, tightening plates 26 and 27 were disposed 10
on both sides of the first fixing portions 23, and the lead frames     22
were fixed by the bolts 25 inserted in the bolt holes 23a,     by which the
IC socket 20 was obtained.          The IC socket 20 thus assembled is
inserted in an opening     30a formed in the center of the case 30 and
fixed to the case 15  30 with pins 31 and 32 as shown in FIGS. 3 to 5. At
this time,     the pins 31 penetrate the case 30 and abut on the lower end
of     the first fixing portion 23, while the pins 32 penetrate the
case 30 and are inserted in the pin holes 24a of the second fixing
portion 24. 20       The IC socket 20 is provided with a perforated plate
33     on the spring portion 22c side of the lead frame 22, that is,     on
one side of the contact pin 21 as shown in FIG. 4, which     perforated
plate 33 is formed with 16 x 16, a total of 256 



insertion holes with an inside diameter of 0.3 mm with a pitch 25  (= 0.5
mm) equal to the electrode pitch of an IC package 40.     Thereby, the
pitch on one side of the plural contact pins 21     is held at the pitch
equal to the electrode pitch of the IC     package 40. The perforated plate
33 is formed with a     positioning groove 33a in the center thereof for
positioning 30  the IC package 40 (see FIG. 5).          In FIG. 3, a cover
34 shown in FIGS. 4 and 5 is omitted     for showing the IC socket 20
inserted in the case 30. Also,     in FIG. 5, the cover 34 is opened and
closed around a hinge pin                                            13
34a, and locked by a protrusion 30b provided on the wall surface      of
the case 30 by means of a hook 34b. 



When the IC package 40 is inspected by using the IC socket      20, as
shown in FIG. 5, the IC package 40 is disposed in the  5 positioning groove
33a in the perforated plate 33, and the cover      34 is closed. Along with
this, the case 30 is placed on an      external tester (not shown), and the
other end of the contact      pin 21 is brought into direct contact with
the connection      terminal of the tester. 10       Then, as shown in FIG.
5. a pressure plate 35 incorporated     in the cover 34 pushes down the IC
package 40 together with the     perforated plate 33 by a spring force from
first springs 36     disposed between the pressure plate 35 and the cover
34. At     this time, the perforated plate 33 is urged toward the pressure
15 plate 35 by second springs 37 disposed between the perforated     plate
33 and the case 30.          Therefore, for the IC socket 20, one end of
each contact     pin 21 protrudes from the hole in the perforated plate 33,
and     comes into contact with the corresponding electrode (not shown) 20
of the IC package 40. Thereupon, each electrode of the IC     package 40 is
connected to the connection terminal on the     outside, so that the IC
socket 20 allows the inspection of     electrical properties of the IC
package 40, for example, the     burn-in test to be made at a low cost
without using an expensive 25  multilayer printed board. 



At this time, the IC socket 20 has the spring portion 22c     formed in an
arcuate shape on the lead 22a of each lead frame     22 consisting of the
contact pin 21. For this reason, the     contact pin 21 of the IC socket 20
comes into contact with the 30  electrode of the IC package 40 always with
a fixed contact     pressure, and the lowering position of the perforated
plate 33     is regulated by the stoppers 22e of the lead frame 22, so that
the maximum contact pressure is also fixed at a fixed value.
14            Needless to say, the lead frame 22 made up of the plural
contact pins 21 is not limited to the above embodiments.           For
example, like a lead frame 42 shown in FIGS. 8A and      8B, a spring
portion 42c formed in an arcuate shape may be formed 



5  so as to protrude in the direction perpendicular to the      arrangement
plane of leads 42a. At this time, the lead frame      42 is provided with
first and second fixing portions 43 and 44,      and when a plurality of
lead frames 42 are stacked, they are      stacked so that the orientations
of the spring portions 42c 10  differ with the centerline Lc being a
boundary.  Thus, the right      and left spring portions 42c of the stacked
lead frames 42 do      not interfere with each other. Also, because of the
symmetry      with respect to the centerline Lc, the number of lead frames
42 to be bent is only a half (eight) of the necessary number 15  (sixteen).
In the following description, for the first and second     fixing portions
43 and 44, only the reference numeral thereof     is applied in the
figures, and the explanation thereof is     omitted. 20       Whereas, like
a lead frame 45 shown in FIG. 10, a spring     portion 45c formed in an
arcuate shape may be formed so as to     protrude alternately in the
direction perpendicular to the     arrangement plane of leads 45a. By this
configuration, the lead     frame 45 can have an increased arc of the
spring portion 45c, 25  so that the spring constant can be decreased.
Also, like a lead frame 46 shown in FIG. 11, a spring portion     46c
formed in an arcuate shape is formed in the arrangement plane 



on one end side of the lead 46a, and an arcuate spring portion     46d is
formed in the same way on the external tester side on 30  the other end
side of the lead 46a. By this configuration, the     lead 46a of the lead
frame 46 can be brought into contact with     the connection terminal on
the outside with a proper contact     pressure.
15           Further, like a lead frame 47 shown in FIGS. 12A to 12C,     a
spring portion 47c formed in an arcuate shape is formed so     as to
protrude alternately in the direction perpendicular to     the arrangement
plane of leads 47a, the tip end side of the lead  5 47a and the first
fixing portion 43 side are arranged in the     arrangement plane of the
leads 47a, and the spring portion 47c 



is formed in parallel to the arrangement plane of the leads 47a     at a
position where the lead 47a is protruded from the     arrangement plane in
the direction perpendicular thereto. By 10  this configuration, the spring
portion 47c of the lead frame     47 can be formed into a greater arc even
if the deflection is     considered.          Whereas, like a lead frame 48
shown in FIG. 13, the     continuity between a lead 48a provided with an
arcuate spring 15  portion 48c and the electrode of a semiconductor device
(not     shown) such as an IC package may be provided via an anisotropic
conductive film 49 which has electric conductivity in the     thickness
direction only but does not have electric     conductivity in the
lengthwise direction (transverse direction 20  in the figure).  By this
configuration, the lead 48a of the lead     frame 48 need not be connected
individually to the electrode     of the semiconductor device (not shown),
so that the ease with     which the IC socket is used is increased.
As such an anisotropic conductive film 49, for example, 25  a substance in
which a conductive metal, fine particles such     as graphite, or a
wire-form conductor is embedded in an elastic     synthetic resin such as
silicone rubber and thermoplastic     elastomer, a substance in which a
conductive rubber sheet and     an electrical insulating rubber sheet are
laminated alternately, 



30  or the like can be used.          Also, like a lead frame 50 shown in
FIG. 14, the pitches     at both ends of leads 50a when the plural lead
frames 50 are     stacked may be made to agree with the electrode pitch of
Substitute sheet - 4 September 1999
-16-       semiconductor device or the pitch of the eletrical connection
terminal of external connection     body by the first fixing portion 43 or
the second fixing portion 44. If such a lead frame   50     is used, the
electrode pitch of semiconductor device or the pitch of the electrical
connection     terminal of external connection  body can be determined When
the lead frame 50 is  5              , so that the assembly of the IC
socket is made easy.  



For this lead frame 50, natural bend of the leads 5a may be allowed as
shown in FIG. 14     by giving a predetermined margin to the length of the
lead 50a between the first and second     fixing portions 43 and 44, or the
leads 5Oa between the first and second fixing portions 43 10 and 44 may be
bent slamwise beforehand.       The lead frame 22 in accordance  with the
second embodiment is configured so that the pitch     of 16 leads 22a
agrees with the electrode pitch (= 0.5 mm) of the IC package to be mounted
on one end side and agrees with the pitch (= 1.27 mm) of the connection
terminal of the 15 external tester to be conected on the other end side.
However. in the lead frame 22, the pitch     of the leads 22a is not
limited to this. Needless to say, the leads 22a may be formed with an
arbitrary pitch such as to agree with the electrode pitch of the
semiconductor  device to be    20                          INDUSTRIAL
APPLICABILITY    According to the invention, the IC socket is connected
directly to the terminal of external    connection body such as an external
tester for performing bum-in test. Therefore, there can    be provided an
IC socket capable of performing an inspection of electrical properties of a
semicondutor device at a low cost withotu usqng an expensive multilayer
printed board for 25 changing the pitch.  



When the lead frame  is bent, the pitch in the direction  perpendicular to
the lead arrangement    direction can be set at the lead frame stacking
intervals at the other end, that is, on the    external connection body
side of the lead by appropriately changing the height of a step
RERtLACEMEEW SHTI
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portion. Therefore, for the IC socket of the second invention, the pitch of
the plural contact 



pins is enlarged and changed from  the  electrode pitch of the
semiconductor device to the pitch     of the electrical connection terminal
of the external connection body, so that an inexpensive     printed board
such as a double side laminated plate and four layer laminated plate can be
5 used.       Further, the plural contact pins in each lead frame are fixed
in the vicinity of the spring     portion with a synthetic resin, so that
each contact pin can apply a fixed spring pressure to     the electrode of
the semiconductor device independently device of the arrangement position
10     The plural contact pins in each lead frame are fixed on the other
end side, that is, on the     external connection body side with a systheti
resin, so that the pitch of the plural contact     pins can be kept
constant on the external connection body side.   15 Also, the pitch of the
plural contact pins can be kept constant on the semiconductor  device
side by the perforated plate.       Finally, the electrode pitch of the
semiconductor device and the pitch of the electrical     connection
terminal of the external connection body are determind when the lead frame
is 20 prepared, so that the IC socket can be assembled easily.  



|REPLAcppEM SHEET]
6 SEP 1999         



[err]                                          - 18 -       CLAIMS     1.
An IC socket having a phurality of contact pins, in which said phural
contact pins are     arranged in a matrix form so that the pitch thereof at
one end agrees with the electrode pitch     of a semiconductor  device to
be mounted and the pitch at the other end agrees with the pitch  5 of
theelectrical connection terminal of an  external body to be connected
wherein     said plural contact pins are formed by a plurality of lead
frames each having a plurality of     leads arranged in paallel a single
plane, and, wherein each of said lead frames is formed     with a spring
portion formed in an arcuate shape on one endside of said plural leads, and
is     provided with a first fixing portion for fixing said plural leads in
the vicinity of said spring 10 portion in the arrangement direction with an
electrical insulating synthetic resin.       2.    An IC socket according
to claim 1, wherein the pitch of said plural leads of each lead     frame
on one side agrees with the electrode pitch of said semicoundctor device to
be mounted     and the pitch thereof at the other end agrees with the pitch
of the electrical connection 15 terminals of said external connection body
to be connected, and one end side and the other    end side of said plural
leads are bent substantially in parallel via a step portion with respect
to said single plane, by which said plural contact pins are formed by
stacking said lead 



frames.   20 3.    An IC socket according to claim 1, wherein each of said
lead frames is provided with    a second fixing portion for fixing the
other end side of said plural leads in the arrangement    direction with an
electrical insulating synthetic resin.
REPL^ACF ET  JSHET
I    0 6 SEP 1999       



[err]                                    -19 -     4. An IC socket
according to any one of claim  2 or 3, wherein a perforated plate for
positioning each contact pin is provided on an end side of said phural
contact pins on which   said semicondutor device is mounted   5 5.    An IC
socket according to any one of claims 2 to 4. werein when said plural lead
frames are stackd by said first fixing portion or second fixing portion,
the pitches at both   ends of leads agree with the electrode pitch of said
semiconductor device and the pitch of   electrical connection terminals of
said external connection body, respectively.   10     
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