DESCRLPTION | C SOCKET 5

TECHNI CAL FI ELD The present invention relates to an I C socket used
for i nspecting the electrical properties of a sem conductor device
such as a LSI and a bare chip. 10 BACKGROUND ART
Wth advances in densification of sem cdnductor devices, t he demand is
rapidly increasing for IC packages such as a bal
DESCRIPTION
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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'devicés,,

" 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 1leg 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



grid.array (B&) or pin grid array (PGA), in which connecting sol der
balls are arranged in an array formor in a matrix form15 as el ectrodes,
or aland grid array (LGA), in which solder balls are not nount ed.
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arrangement of semiconductor device is of a matrix form, the

arrangement of contact pins is enlarged and changed in the

10 matrix form, or the arrangement itself is changed.
“As the pitch between electrodes of semiconductor device.

decreases and a two-dimensional electrode arrangement such as

a matrix-form arrangement is used, a multilayer printed board

of 4 to 8 layers or 10 layers etc. must be used as a printed
15 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 required for the burn-in test of

20 semiconducfor device also increases.

The present invention was made in view of the above
situation, and accordingly an object the.feof is to provide an
IC socket capable of inspecting the electrical properties of
a semiconductor device at a low cost without using an expensive

25 nmultilayer printed board.

DISCLOSURE OF THE INVENTION
To achieve the above object, the present invention
provides an IC socket having a plurality of contact pins, in
30 which the plural 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 bé mounted and the pitch at the
other end agrees with the pitch of the electrical connection
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termnal for the external tester or theglike. For eanple, thé prtcnm of
contact pins of 1.0 mmis enlarged and changed to 1.27 mmor 2.54 nm
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thereof at the other end agrees with the pitch of the electrical

connection terminals of the external connection body to be
connected, and one end side and the other end side of the plural

10 leads are bent_'substantially in parallel via a step portion with
respect to the single plane, by which the plural contact pins.
are formed by stacking said lead frames.

Also preferably, each of the lead frames is formed with
a spring portion formed in an arcuate shape on one end side of

15 the plural leads, and is provided with a first f£ixing portion
for £ixing the plural leads in the vicinity of the spring portion
in the arrangement direction with an electrical insulating
synthetic resin.

Further preferably, each of the lead frames is provided

20 with a second fixing portion for fixing the other end side of
the plural leads in the arrangement direction with an electrical
insulating synthetic resixi.

Preferably, a perforated plate for positioning each
contact pin is provided on one end side of the plural contact

25 pins on which the semiconductor device is mounted.

Also preferably, when the plural lead frames are stacked
by the first fixing portion or second fixing portion, the
pitches at both ends of leads agree with the electrode pitch
of the semiconductor device and the pitch of electrical |

30 connection terminals of the external connection body,
respectively.

According to the first invention, the IC socket is
connected directly to the terminal of external connection body
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manuf act uri ng cost increases, and therefore the cost requried for the

burn-in test of sem condut or device also 15 The present
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gEgAg\z/lpEfg y be enlarged one-dimensionally.
10 According to the second invention, 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

15 a step portion. At this time, the pitch in the lead arrangement

direction can be determined arbitrarily when the lead frame is
prepared.

Therefore, for the IC socket of the second invention, the
pitch of the plural contact pins is enlarged and changed from

20 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 used.

25 According to the third invention, 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 a fixed
spring pressure to the electrode of semiconductor device
regardless of the arrangement position.

30 According to the fourth invention, 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 plural contact pins is kept _constant
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each of the lead frane is provided with a second fixing portion for

fixing the other end side of the plural in arrangenent diref £ 1
el ectrical i nsulating synthetic resin 5 Pref erably, g g%% .%r(:%g BFEN
pl ate for positioning each contact pin iss provided on one enfd i r et

the plural coactact pins on which the sem conductor device is nounted.
Al so preferabl when the plural Iead e stacked by the first fixng
portion or on é&:(ﬂﬁeﬁnﬂ 1 Fopmestde plstja?efs at both ends of |eads

agree wh the eherlhedagPtbhe et 1nvEAEE6ANILIES Qﬂtﬂm/bfetnécbldlﬁapl tch

of electrical connecting termnals of the external 10 connection bod
respecti velgpntact pins is K@@Gr apngtastior the semicapdncter, de¥ice s > ket

S connect & %q:u}{ee?t lﬁfo?:%t %Ft@ nal of external connection body such
as an exter al e orm ng bumin test.

According to the sixth invention, the electrode pitch of
the semiconductor device and the pitch of the electrical
connection terminal of the external connection' body are
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, for explaining a first embodiment
. of an IC socket in accordance with the present invention:
15 FIG. 2 is a sectional view showing a state in which the
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
in accordance with the present invention is inserted in the case,

20 for explaining a second embodiment of an IC socket in accordance
with the present invention;

FIG. 4 is a sectional front view of the IC socket shown
in FIG. 3;

FIG. 5 is a sectional side view of the IC socket shown in

25 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

30 FIG. 6;
FIG. 8A is a side view showing a modification of a lead

frame used in the IC socket in accordance with the second
embodiment; —
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Therefore, the need for using an expensive nmultiplayer printed board for
changing the pitch is elimnated. At this tine, when the arrangenent of
plural contact pins of the |IC socket 15 on one side thereof, that is, on

t he sem conduct.or device side is two-di mensional, the pitch of the
plural contact pins on the other side, ®hat is, on the external connection
body side is not necessarily needed to be enl arged two-di nensionsly, but

may be enl arged_ogne- di mensi on S
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fromthe electrode_pitch.af .the sen conductor device to the pitch of the
el ectri cal °§o%ﬁ80?f"§ﬁe?8}ﬁi ASPSo?r%g'ext ernal connection body, so that an
| nexpnsi ve bpagd BLEE &Frontoviéw sticieingstnal cthgtlve e madd Fiaart dloay er

| am nated plate can be used Further, the plural contact pins in
each | ead PEakBeapforegadd; hepfefFAPPRi ty of the spring portion with a

synthetic resinprgg, %f, ¢88 k108 drLa D raVIEH,d1ideien, aRa Bronture 30
to the electrode of semconductor device regardl ess of te arrangenent
positildh view, respectively, showing still another modification of the

REPLACENEN;fégg/E;LId 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 1lb. 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
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sheet - 4 Septenber 1999 The plural contact pins in each |lead
frane are fixed on the other end side, that is, on t he external
connection body side with a synthetic resin, so that the pitch of the plurl
cont act pins is kept constant on the?external connection body side.

The pitch of the plural contact pins is kept constant on the sem conductor
device sid by th erforated. pl ate, e el ectrode pitch of
the sem co%&&iPHﬁ'n@es'isg@ gﬁacfﬁ'?té‘lof‘cﬁfoftqehgre céacst-grnl'i cal ‘connecti on
term nal of )t Bax@eed Naladc Framels 2N cacty haviny dfe ddadsdat armangediilan t he
| ead frame is prepared, so that the I C socket is g@ t 0 assenbl e. 10
BRI EF DESCRAFALIRICINTRESINELY mdgne weragnagpipgtireg, ﬁ%@%aﬂw a
process fog gapYi PEhi ddpher 22965 sl Wit R 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 1b 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 1b (connected to an external connection body)
15 of the leads 1 is enlarged to 1.27 mm.
At both of the ends la and 1b of the lead 1, for example,
Ni plating with a thickness of about 3 pum was given to the
substrate, and Au plating with a thickness of about 0.3 um was
given to the part on the substrate to provide a good electrical
20 contact. _ .
Both of the ends la and 1b of the leads 1 need not be
connected by the frame 3, but at least one end la or the other
end 1b has only to be connected.
2) Néxt, 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 Pl 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 P1l, 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.
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Next, leg portions on the other end 1b 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 1ead frames 2 formed in this manner by shifting
the bending positions Pl 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 1b, 1b is 1.27 mm when the lead
frames 2 were stacked as shown in FIG. 1C. '

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.

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 1ongitudinal and
transverse pitches of 0.5 mm (pitch of connecting pad
(electrode) of IC package).

First, the resin 5 was inserted in a fixing frame 7 to
position and fix the other end 1b side of the leads 1 to the
fixing frame 7.

Next, the perforated plate 6 was disposed on one end side
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 necéssarily needed if one
end la of the lead 1 can be positioned properly with respect
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
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of the IC package 13 is inspected by.us:l.ng this IC socket, the
IC package 13 is pushed down by the pressing plate 9 pressed
down by the urging force of springs 10, by which one end la of
5 the lead 1 corresponding to each connecting pad (electrbde) is
pressed. In FIG. 2, the resin 5 for fixing the leg portions
on the other end 1b side of the leads 1 is omitted.
In the above embodiment, if the tip end of one end la of
the lead 1 is formed sharply. the contact resistance with the
10 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 the lead 1 is curved
partially in the X or ¥ direction, one end la has a spring
property, so that damage to the connecting pad (eiectrode) of
15 the IC package 13 is reduced.

- Next, an IC socket in accordance with a second embodiment
of the present invention will be described with reference td
FIGS. 3 to 14. For this IC socket, an IC package (pBGA) with
a pitch between electrodes of 0.5 mm, having 16 x 16, a total

20 of 256 electrodes is mounted, and this pitch is 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 socket 20, having a plurality

25 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 arranged in parallel in a single plane
as shown in FIG. 6. For each lead frame 22, both ends of 16

30 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
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FI'G .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 6is
a front view showing a configuration of a lead frane 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 prpgi ded on the lead franme shown
in FIG 6; 10 FIG 8A is a side view showing a nodification of a lead frane

used in the | C.so a C FI G
BB 1S b poRdsEEIRcs bk, e R Bhcal ¢ AetiatE Uprne BAHTEAL ang T

in FIG -8Athe other &ndsiiséivitlyithe abmwmnstemmalvmwhtm 1 2w
frames shown in FIG 8A are_stacked; er ectlveﬁlgfg

showi ng an®MePfnBBi eXtarRad LeStRE EPOPES%?B“FEE% zfﬁ% %’Fi@ is a
front viewssheWengeal Fram80hdeis %ﬂ&a& witefa tmsaﬁ Cfrieaaigi poRd dd are;

FIGS. 12A, 12B and 12C are a plan view, side view, and from vieéw,
respect$d vel2)3 apdoai sgcond §ixingaporhiennaddi f iThe ifdrsdr fixdng moztdion | ead

f . Lo . ! f
the af or es Ay Yioh fBafdd 87 ol Doty 4 NS Y AR ettt ©
anot h(ar: gg\gg{;{tﬁgta@ﬁr?aéhheu&hoassa&wimdzm pﬁ&ymer (LCP), ) BEST
MODE as shown I n
FIG 2, nPPéYPHERX&anSSPQ'f% ?\I E8Sdn Pﬁé‘yﬁt&@r 1“33983 %%%Eﬁé ‘/a of a |ead
(cont act pbeh iaut?'i@né”t@?&bﬁh‘ﬂﬁhl&%@”‘imn W?o‘l&aﬁﬂ&@e%ﬂﬁé qpale ,si de

t he ot her end : t he |1 C package 13 has el ectrodes arranged in
a mat r3& f Sdxest the lead%aaatim th&l aamnseragn‘ér@e:ngmghgﬁeqﬁew the

FLecl e SuBRLel: Be"Rhe Bz PUBMSRCTofh SR hACSRGPRI B eklay 10 @
connect i onpoetdonal4i made 25f nthe atbvéranentibaned iresim dities ther dieasdss | s
16 x 16, azEgtfrlx 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 1s open, and formed with bolt holes 23a on both sides as
showh 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 % 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 0O.1mm. Asan etghant . for example, ferric chloride solution
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or the like was used. For the lead frame 22, Ni plating with
a thickness of about 3 um was given to the substrate, and Pd-25Ni
plating with a thickness of about 0.3 um was given to the part
on the substrate. In place of Pd-25Ni plating, the lead frame

22 may be plated with Au or Pd. Also, an electrical insulating

paint may be applied to the lead frame 22 except both 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 plurality of lead frames 22

are connected in the arrangement direction of the leads 22a by

the frames 22b, and as shoim in FIG. 7, the lead frames 22 are.

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 thé leads 22a
of the cut-off lead frame 22 in the vicinity of .the spring portion
22c and on the other end side, respectively, and the two frames
22b were wrenched off.

Then, as with the case of the _abéve-described first
embodiment, the lead frame 22 was bent at right anglés with
respect to the aforesaid single plane on the first fixing
portion 23 side on one end side and further bent back 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 other via the step portion 22f. At this time,

‘because plural 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 f£ixing portion 24
side was set to be a position further at the distance of the
pitch (= 1.27 mm) of connection terminal on the external tester.

By changing the bending position of the lead 22a in this
manner, for the first and second lead frames 22, the contact

the |l ead frame shown
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frames shown in FIG 8A are stacked; 5 FIG 10 is a perspective view

showi ng anot her nodification of the aforesaid | ead frane; FI G
11 is a front view showng still another nodification of the aforesaid

| ead frane; . FI GS. 12A, 12B and 12C are a plan view, side view, and
front 10 view, respectively, showing st3 || another nodification of the

af oresaid | ead frane; FIG 13 is a front view showing still

e %a el de BABFLron he Sared BREREF T HBlLd EBE RREER o B end 1a kebltG 10
frame. equal to the dlleTitrdde-piftchABRYONS mibTof HEhé I‘l‘ﬂEWge. the One

enbodi nent Of the present invention wll now be Q:lq% g é
wi th ref erphtehten fihes other, epd cap be madepaual '@ écc rd&dnce
with a firgh) CGPOdbRRALt1on teimERa o Ithb Caxtdrndl tEspagkage 13 i
nmount ed on e si a of | ead (contact pin) 1, and an

externd connecSuci a chdmmbyofsth@mmm posdtdon of thetlradi22e wasd | b.
T pRahCaR SRR iy Le FhCRba°REeR FRATEH A JoB ErknbOs, (e
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 fixingportions 23, and the lead frames
22 were fixed by the bolts 25 :l.ns_erted 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 fhe 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 1is,
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



0.5 mm and the nunber of electrodes being 16 x 16, a total of 256. For
the external connection body, the pitch between connection termnals is
1.27 mm and t he nunber of connection termnals is 16 x 16, a total of
256. 30 The node of carrying out the present invention will be
described in detail wth reference to tig draw ngs. FIGS. 1Ato 1C
are views showi ng a process for manufacturing a socket body used for
the I C socket of this eghodinent. T

h
Subst i t ut e3¢fe&nd 19cked; eprcﬂgggsfon 30bpreviqed op the yall sBELack i ng
a process SfrtHBNEASEL 861 PP MmeaREKSE QoﬂdokTQ_Qb.

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 i:he 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 pla_.te 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
confact 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.
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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
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
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 benf is only a half (eight) of the necessary number
(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. | | |

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,
so that the spring constant can be decreased.

Also, like a lead frame 46 shown in FIG. 11, a springportion
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
464 is formed in the same way on the external tester side on
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 propei contact

pressure.



25

" REPLACEMENT SHEET

0 6 SEP 1999

10

15

20

25

30

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
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
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
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
in the figure). By this configuration, the lead 48a of the lead
frame 48 need not be connedted 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 f£ilm 49, for example,
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,
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



7. . following is a description of the process. - 1) Sixteen |ead
frames 2 each having 16 |leads 1 arranged in - paral l el i nea=—stAog-e—pians,
wer e manufactured by etching using a beryl lium copper aT efé’tg’"v@? léﬁm
a thickness of 0.1 nm(FIG 5 1A).' As an etchant, for exaypl e, REBLAGED
chloride solution or the |ike was Ugged. Both ends |a and™TD of 16 |eads
1 are each connected to the adj acent lead 1 via a frame 3, whereby the

| ead frane 2 is forned arranlgement di rection of the |eads

1 in the | semicppguctor gevice &R:eﬁhaﬂﬁr@ Rfqthe glegirigal crangctdon on
per pendi Cmt%.zn:cljnalto% & emaf%o%eyaam,; 'b?”@h@ FATsthe1 1 sl P%‘i'tt&%- The

pi tch. Irection) at one en mnmw de, in contact with an
| C package#3oért tiee| sacend fixing mtm 44e gt §Ilil°€lxad|l|e@@t fxame 50 at

R ot 1T kbl SERREL 58k Roa o 4L 58 ARRBRRAMEPAR°HINILE o shiC
the | ead lpiteh eRathécelectricall ebhngctivh tethinabeof ektelbnal 3 [err]m
s Ol ven L aCStion So8y bah be dSratmPhdl’ et the1b0a°ERERS 86 38"
0.3 [err]nfoRRec > 4 -
manufactured, so that the assembly of the IC socket is made easy.
For this lead frame 50, natural bend of the leads 50a may
be allowed as shown in FIG. 14 by giving a predetermined margin
10 to the length of the lead 50a between the £first and second fixing
portions 43 and 44, or the leads 50a between the first and second.
fixing portions 43 and 44 may be bent slantwise beforehand.
The lead frame 22 in accordance with the second embodiment
is configured so that the pitch of 16 leads 22a agrees with the
15 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 external tester to be connected on

the other end side. However, in the lead frame 22, the p:l.tch
of the leads 22a is not limited to this. Needless to say, the
20 leads 22a may be formed with an arbitrary pitch such as to agree
with fhe electrode pitch of the semiconductor device to be
inspected. -

INDUSTRIAL APPLICABILITY

25 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 burn-in test.
Therefore, there can be provided an IC socket capable of
performing an inspection of electrical properties of a

30 semiconductor device at; a low cost without using an expensive
multilayer printed board for changing the pitch.

According to the second invention, when the lead frame is

bent, the pitch in the direction perpendicular to the lead
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given.to'the part on the substrate to provide a good electrical 20

cont act . Both of the ends la and | b of the |eads y 1hg BEEN
connected by the frame 3, but at |east one end la or the o Egﬁeg‘;{g‘?}ﬁgnl b
has only to be connected. 2) Next, as shown in FIG 1B} 1 rEcl-. a--Frey
tapes 4a and 4b 25 were affixed in thgsX direction of the lead frame 2 to
fix the | eads 1. Subsequently, the lead frame 2 was bent at right

angl es inthe Y direction. at a position P1 pt edet er mi ned, di stance
apart fronRERangementqdireghion @ap be Sgt 3t ntﬁ? &ngbgﬁ?mﬁt Sta"ﬁﬁ'f’g ht

angles in iﬁteeffé{fésﬁﬁ]@hée&ﬁﬁém efld, 2tRAE 1l 0BnFEne el eriiAadebanaceedn

di stance apart fromthe position P1, by which a step portion_2c was

formed so body side of dhgcdend by appropriately Fhanging e bedght @€re in
parallel to cach SLPEIoR" BHldrefore Yot ¥nd " L&tk dt the secona

5 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 lamin_a'ted

10 plate can be used.

According to the third invention, 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 semiconductor device

15 independently of the arrangement position.

According to the fourth invention, 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 plural contact pins can be kept constant

20 on the extefnal connection body side.

According to the £fifth invention, the pitch of the plural
contact pins can be kept constant on the semiconductor device
side by the perforated plate.

According to the sixth invention, the electrode pitch of

25 the semiconductor device and the pitch of the electrical
connection terminal of the external connection body are
determined when the lead frame is prepared, so that the IC socket

can be assembled easily.
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8 ' Next , %ot her end Ib side of the leads. (I
vvere mol d fi xed by an elec ating resin 5, and the THIS SHETTRHAS BEEN

was cut off. 8 lead frames 2 formed in {his REPRACEDY
shifting 5 the ben(“, gi‘ﬂgﬂ! and P2, that is, a totak-et—16—ead

franmes 2 were nmanufacture ng3p05|t|ons P1 and P2 were set so
that the interval of one end |a, Ia|505mnand the interval of the
other end Ib, Ibis 1.27 mm when the | ead frames 2 were stacked as

shown in FIG 1C. 10 3) Next, as sh&MM$ Fic 1C the aforesaid 16 |ead

frams 2 wey eAﬁtwksexai AR R RIP ky B Wotdlact Ggiﬁgr MrRwhoeke!
body. 8, by which an | C socket was nmanufactured. Fl Is a

secti onal sakdvpiunsiecengact: phnsiare axpanged i adeatrisfoym so Ehﬁtacked
In Symetry,e ﬁgglg ﬂéﬂa Jbgfeétd o%%meh‘anag%'?es w&tPAtthEhéi {:’tgsdepé!ﬂféh | ead

franmes 2 were ScCri hér nose
el ectrgcalof rHSLdeluildtmdtmsuor devipe ftar biecsountied ﬁnﬂatheapmteht atethehi ch
was forned 16 =_.2 hoI s 6a

gl Luo, iReE gnd agqreae Sl the! BrEencpethe ml e EFIAAL; SOBAREELPRY pad
20 (el ect¥ipin®ls | 6F Rt keddarnal connection body to be connected.

2. An IC socket according to claim 1, wherein said plural

contact pins are formed by a plurality of lead frames each having

10 a plurality of leads arranged in parallel in a single plane,
the pitch of said plural leads of each lead f£rame on one side.
agrees with the electrode pitch of said semiconductor device
to be mounted and the pitch thereof at the other end agrees with
the pitch of the electrical connection terminals of said

15 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 2, wherein each of said
lead frames is formed with a spring portion formed in an arcuate
shape on one end side of said plural leads, and is provided with
a first fixing portion for fix:!.ng said plural leads in the
vicinity of said spring portion in the arrangement direction

25 with an electrical insulating synthetic resin.

4. An IC socket according to claim 3, 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.

30 5. An IC socket according to any one of claims 2 to 4,
wherein a perforated plate for positioning each contact pin is
provided on one end side of said plural contact pins on which

said semiconductor device is mounted. i —_——
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First, the resin 5 was inserted in a fixing frame 7 t

'h h d Ib side of the leads 1 ‘th fi "3! ositT?ﬁT?EﬁrTix
}Veit ?ttﬁre SgrforatSIedep?atte g vvgg Zi spf)getj gn one Ie)riijnsim,{"mlm'ﬂ#ﬂthe

| C package 13 is nounted, one end |la of the |ead 1 was insefted i the
hol e 6a for positioning, and thereby 1l6g | ead frames 2 were fixed.
The perforated plate 6 is not necessarily needed if one end | a of the

| ead 1 can be pgsitioped properly w respect 30 to_each,connpecting pad
(el ectrode) of gfséﬂiggnﬁgeggF aégpgégng %EUEHYaQthBfI B&@?age%93g'
FIG 2 is gnépeihOmién ‘880 pllurad PEAd FrEmds @i stackedkBy said first

I ncorporated in a case having a pressing plate 9, an outside

Subst i t ut efdndeg portiept erpheecamdfixing portion, the pitches at both
ends of leads agree with the electrode pitch of said

5 semiconductor device and the pitch of electrical connection

terminals of said external connection body, respectively.

This Sheet Has Been Replaced-




- 9- . frame body 11, and a CovetEiZﬁr{.unyMen the el ectrical
properties of the IC package 13 is inspected by using this |IC socket, the
| C 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
correspondi ng to each connecting pad 5gelectrode) is pressed. In FIG 2,
the resin 5 for fixing the leg portions on the other.end |Ib side of the

leads 1 is omtted. In tgsygﬁﬁég if the tip end of one end la .
of the lead 1 is formed sharply, th * : resistance with the
connecting pad ¢RepeliPEIvded BR i;&aa&ts%%ﬂf@ammﬁgg ofichitact

preferable in nmeasuring the electrical properties of the package 13.
Al so, if opén&nt. | Fhef pluraheantact pinsclh arejaphanged ip pamatrix

di rection, a ' t e
connect | ng®San#E e pLitn" thBEREE, 4F W ha BQrbll wirh GATRIGHTdd
Next, @&n |pitohkef a semicondacterwdevicecld s bet mountedi amd vile plidch
descri bed wt ference_to FIGS 14, . For this | C.socket, _an |IC
package ([%&rFB@A?E&FFhegapngﬁeﬁeV&EénEge BFEEﬁrBEekﬁSfeégggﬁﬁFhﬂaving 16
X 16, a toéshnettibfi ekeminalesofsSafDéiteédnaindohiieetRbhCbody to eel ar ged
and changed to 1.27 nmof a pitch between connection term nals of an

external CorBAREeHE: on 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 forned by a

plurality of lead frames 22 having 16 | eads 22a 20 arranged in parallel in
a single plane as showmn in FIG 6. For each |lead frame 22, both ends



of 16. | eads 22a are connected by a franme 22b; and on one end side of the
| eads 22a are formed spring portions 22c..fornmed in an arcuate shape and
two stoppers 22e having an i nsertion hole 22d. One end side of 16 | eads
22a is formed so as to agree with the
| REPACEMLENT SHE ET
i 0
1/11
FIG. 1A

0.5mm
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1.27mm

FIG.1B

FIG. 1C




10 . “el ectrode pitch (=0.5 m) of an |IC package to be nounted, and

the other end side with the connection termnal pitch (= 1.27 nm of
an external tester to be connected. As shown in FIG 7, the lead frane
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

el ectrical insulating and heat resistant synthetic resin such as
liquid crystal polymer (LCP), pol y 9ﬁyﬂene sul fide (PPS), polyether
ket one ( PEEK), pol ybutyl-ene terephthal ate (PBT), or polyam de imde
(PAI'), 10 fixes the leads 22a in the arrangenent direction thereof in the
vicinity of the spring portion 22c, and the second fi xing portion 24
made of the above-nentioned resin fixes the | eads 22a in the
arrangenent direction thereof on the other end side. The first
fixing portion 23 is provided on the lead frane 15 22 in a concave shape
such that the portion of the spring portion 22c is open, and forned
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 | ead frames 22 by neans of bolts 25 inserted in the
bolt holes 20 23a, by which the I C socket 20 is forned. The second
fixing portion 24 is provided on the ™ her end &=
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side.of the l'eads 22a, and fornmed with pin holes 24a on both si des.

For the lead frame 22, like the first enbodi nent, one end 25 side and the
ot her end side of 16 | eads 22a are bent substantially in parallel with
respect to the aforesaid single plane via a step portion 22f. Then, 16
| ead frames are stacked, by which 16 x 16, that is, a total of 256
contact pins 21 arranged in a mtrix formare fornmed. 30 The | ead
frame 22 was manufactured as descri bed gﬁqu' First, the | ead
frame 22 shown in FIG 6 was manufactur by etching using a beryllium

copper alloy sheet with a thickness of 0.1 mm As an etchant, for
exanple, ferric chloride solution

Substitute sheet - 4 Septenber 1999
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or -the-like was used. For the lead frane 22, Ni plating with athickness of
about 3 Wmas given to the substrane,and Pd-25Ni with a of about 0.3
[err]mwas given to the part on the substrate. In place of Pd-25N1
plating the lead frane 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 t he Ie4ﬁél 2a. Here, as shown in
FIG 6, a purality of lead fnes 22 are cofnected in te arrangenent
direction of the leads 22a.by the franes 22b, and as shown in FIG 7, the
| ead 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 fi xing
portion 24 were installed on the | eads 22a of the cut-Of |ead frane 22
in the vicinity of the spring portion 22c and on the other end side,
respetively, and the two franmes 22b were wenched off. 15 Then, the

| ead frame 22 was bent at right angl esc'?yitgrespect to the aforesaid single

.pl ane on the first fixing portion 23, sele on one end side and further
bent beck at right angles T ' yde to form
the step portion 22f (see T Y, e 22 was bent
so that both end sides of e sybsyapli yn afallel to
each '
v-
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20 other’ via the step portion 22f. At this tinme, because pural |ead
franes 22 were stacked, for the second | ead franme 22. the bending
position on the first fixing portion 23 side was set to be a position
distant fromthe 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 (=I.27m) of connection termnal on the external tester. 25
By changi ng the bendi ng posi tion of tQﬁ/ﬁeﬁd 22a in this manner, for the
. fist and second | ead frames 22, the contact
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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 mmof the |IC package, the pitch on the

ot her end can be made equal to the pitch (= 1.27 nm) of connection
termnal on the external tester. 5 Such a change of the bending
position of the | ead 22a was repeat ed successively on and after the
third lead frane 22, whereby a total of 16 |lead franes 22 were

manuf act ur ed. ~ These 16 lead fr 2 were stacked by | apping the
first fixing portions 23, tightening plates 26 and 27 were di sposed 10
on both sides of the first fixing portions 23, and the | ead franes 22
were fixed by the bolts 25 inserted in the bolt holes 23a, by which the
| C socket 20 was obt ai ned. The 1 C socket 20 thus assenbled is
inserted in an opening 30a formed in the center of the case 30 and
fixed to the case 15 30 with pins 31 ggzg?s shown in FIGS. 3 to 5. At
this tine, the pins 31 penetrate t s&) 30 and abut on the | ower 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 I C socket 20 is pr22ided with a perforated plate
33 on the spring tion 22c side of thg lead frane 22, tb IS, on
one side of the contaci pin 21 £2&@4M in fl G 2%8a(2%) 22b  [EPf or at ed
plate 33 is formed with 16 x 16, a tdtal of}256 | J
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I nsertion holes mith an inside dianeter of 0.3 mMmwith a pitch 25 (= 0.5

nmm  equal to the electrode pitch of an | C package 40. Ther eby, the
pi.tch 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 onmtted Z?@E1shomﬁng the I C socket 20
inserted in the case 30. Also, = in FIC , the cover 34 is opened and

cl osed around a hinge pin 13
34a, and | ocked by a protrusion 30b provided on the wall surface of

the case 30 by neans of -a hook 34b.

FIG. 7

22

22a(2:) } 22a(21) | /22b

= 22a(21)
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Wien.the | C package 40 is inspected by using the I C 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
ot her end of the contact pin 21 is brought into direct contact with

t he connection termnal of the tester. 10 Then, as shown in FIG
5. a pressure plate 35 incorporated Q;!the cover 34 pushes down the IC
package 40 together with the perforat’e | ate 33 by a spring force from
first springs 36 di sposed 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 di sposed between the perforated pl at e
33 and the case 30. Therefore, for the IC socket 20, one end of
each cont act pin 21 protrudes fromthe hole in the perforated plate 33,
and cones into contact with the correspondi ng el ectrode (not shown) 20
of the |IC package 40. Th pqn,. each el ectrode €nl package 40 is
connected to the connectﬁl%t ﬁA nal on the %lé:dg,ﬁso that the I1C
socket 20 allows the inspection of - electrical properties of the IC
package 40, for exanple, fhe 42 burn-in test to be nade g i cost

wi t hout using an expensiv | tilayer printed board..

42
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At this tine,-thekIC socket 20 has the spring portion 22c formed in an

arcuat e shape on the | ead 22a of each |ead frane 22 consisting of the
contact pin 21. For this reason, the contact pin 21 of the I C socket 20
comes into contact wwth the 30 electrode of the | C package 40 al ways with
a fixed contact pressure, and the |owering position of the perforated
pl ate 33 I's regul ated by the stoppers 22e of the lead frane 22, so that
t he maxi num contact pressure is also figpﬂlﬁg a fixed val ue.

14 Needl ess to say, the | ead“¥r 22 made up of the plura
contact pins 21 is not limted to the above enbodi nents. For
exanple, like a lead franme 42 shown in FIGS. 8A and 8B, a spring

portion 42c formed in an arcuate shape may be forned

FIG. 10

FIG. 11
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5 sg@-as'to protrude in the direction perpendicular to the arrangenent
pt ane of. | eads 42a. At this tinme, the lead frane 42 is provided with
first and second fixing portions 43 and 44, and when a plurality of

| ead 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
| ead frames 42 do not interfere V\n“pf!et ot her. Al so, because of the
symetry ~ with respect to the centeltlF¢n c, the nunmber of |ead franes
42 to be bent is only a half (eight) of the necessary nunber 15 (sixteen).
In the follow ng description, for the first and second fixing portions
43 and 44, only the reference nuneral thereof is applied in the
figures, and the explanation thereof is omtted. 20 Wher eas, |ike
a lead frame 45 shown in FIG 10, a spring F|Gof2/& 45c fornmed in an
arcuate shape may be fornmed so as to protrude alternately in the
direction perpendicular to the arrangenent plane of |eads 45a. By this
configuration, the |ead frame 45 can have an increased arc of the :
spring portion 45c, 25 so that the spring constang7can be decreased.

Also, like a lead frame 46 shown in FIG 1M47@& spr}ng poficon 46¢
formed in an arcuate shape is formed ingyhe Q;ranglnqyaplﬁne
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on one end sitle of the |ead 46a, and an arcuate spring portibn 46d is
formed in the sanme way on the external tester side on 30 the other end

side of the |ead 46a. By this configuration, the | ead 46a of the |ead
frame 46 can be brought into contact with t he connection term nal on
the outside with a proper contact pressure.

15 Further, like a lead frame 47 shown in FIGS. 12A to 12C,
spring portion 47c forned in an arcuatq'fzapg is fornmed so as to
protrude alternately in the direction perpendicular to t he arrangenent

pl ane of |eads 47a, the tip end side of the lead 5 47a and the first
fixing portion 43 side are arranged in the arrangenent plane of the
| eads 47a, and the spring portion 47c

FIG. 13

49
{
l L4

43430«. e s pz?'/‘s"

= L 48
48a ~T - EEEEEE l 7483
|
44~ | |

T 0 ....... T 1

sa~<Lf | f 1000~

1= 43
AN




is-formed in-parallel to the arrangerrent pl ane of the | eads 47a at a
po8ition where the lead 47a is protruded fromthe apgareggerent plane in
the direction perpendicular thereto. By 10 this confi gu/&@oteZ s he spring
portion 47c of the lead frane 47 can be fornmed into a greater arc even
if the deflectionis consi dered. Substitite sheet + Mgeataml@@r 1988 48
shown in FIG 13, the continuity between a | ead 48a provided with an
arcuate spring 15 portion 48c and the-@Fectrode of a sem conductor device:
(not shown) such as an | C package may be provided via an ani sotropic
conductive film 49 which has electric conductivity in the t hi ckness

di rection onl g fimstionlefealafigig dad Cinging themiinte pitchof conmrst pips.t whithhhas fbeen set so

lcgggf gm Ztel glnrigg?al I, r%%@%ﬁ% &mm%&éeéev#not I’t))"r'ﬁconnect ed

I ndi vidual |y mm%mﬂi tebkvCor ke ORGHeRirtyle, dba/pirch of comtactginsn) |,
so that the ease wTh

which the | C socket is use creased.
As such an anmﬁb@rmputmmprﬁ—ﬂm% %mpg’ém%&tﬁe?

which a condy bﬁaﬁﬁgmmgwwmmamu
Wi re-form coh ?ﬁos r's eﬁa nan elastic . sSynthetic resin such as
silicone rubbmommmm of soreact pinsis enlargesand changed i T magxX,

lcgnmdlrjlgz ie\cgealr'tj' bertogﬁeis EHQ :melfﬂtﬂ.&g“ cal insulating rubber sheet are
| Asthepmhbetweenelearodsofsanieondncmrdmcedmandatwo-
dimensional electrode arrangement such as a matrix-form arrangement is used, a mulilayer
o/ 10 printed board of 4 to 8 layers or 10 Iayers ezc. 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
manufacruring cost increasss, and therefore the cost required for the burp-in -test of
semiconductor device also incresses.

15 The present invention was made in visw of the above simation, and accordingly an
object thereof is to provide an IC socket capable of inspecting the electrical properties of 2
semicondnetor device at 2 Jow cost without nsing an expensive multilayer printed board.

DISCLOSURE OF THE INVENTION

20 haccordmeeththehvenﬁqn,ﬂ:aeispmﬁdedanICsochthavingaphra]hyof
contact pins, in which said ploral contact pins are arranged in 2 matrix form so that the pirch
thereof at one end agrees with the electrode pitch of a semiconductor device to be moumed
and the pitch at the other end agrees with the pitch of the electrical connection terminals of
an external connection body to be connected, wherein said plnral contact pins are formed by

25 2 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 2 spring portion formed in an
arcuate shape o one endside of said plural leads, and is, provided with a first fixing pornon
for fixing said plural leads jn the vicinity of s2id spring portion in the arrangement direction
with an electrical insulating syntbetic resin.

30
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30 orf, the li ke can be used. Also, like a lead frame 50 shown in
FIG 14, the pitches at both ends of |eads 50a when the plural |ead

- franes 50 are stacked may be nmade to agree with the electrode pitch of
Substitute sheet - 4 Septenber 1999 .

-16- sem conduct or device or the 43 8ubstitutdhehett: Ai Septeobarct®99n
term nal of external connection  body by the first fixing portion 43 or
the second fixing portion 44. If such a lead frane 50 is used, the
el ectrode pitch of sem conductor device or the pitch of the electrica

fﬁgnfg;hoprane ggr;;;;gp?f exte;gg%tconnectlon pﬁ%gé%ggﬂﬁbe d §§m€1n When
socket is made e%mmmmﬁwMMmmmmm@mmm
5 Preferably, a perforated plate for positioning each contact pin is provided on ane end
dmgofﬂwphnﬂcnmmnphsonwtkhﬂnsumhmmhmnrdnmxisnmnmni
Akppuﬁ:ﬂmmvﬁwnﬁmphnﬂkzdﬁmmsamwmdedhyﬂwﬁhnﬁﬁhgpunmnor
second fixing portion, the pitches at both ends of leads agree with the electrode pitch of the
semiconductor device and the pitch of electrical connection terminals of the external
10 connection body, respectively.
o According 1o the first invention, the IC socket is connected directly to the terminal of
qmumﬂcmmunhnbuwsmmasmuxmnﬁhumxﬂnpﬂﬁmmhgbmm&nusn
" Therefore, the need for using an expensive multilzayer prioted board for changing the
pitch is eliminated. At fhis time, when the arrangement of phural contact pins of the IC socket
15 m:mmsﬁuﬂwunﬂﬂmtk,anﬂwawﬁammmumdm&zsﬁcktwo@&mnshmﬂ;mﬁphm‘
of the phural contact pins on the other side, thar is, on the external connection body side is
not necessarily needed to be enlarged two-dimensionslly, but may be enlarged one-
dimensionally.
Vﬂmnﬂmlﬁmihmmisbmm,mepmmlnﬂmtm:nmnpmpmmMMhru>ﬁeh=d
20 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 astep
_, portion. At this time, the pitch in the leadarrangement direction can be determined arbitrarily
~—/ whanthcleadﬁ'amexsprepared N
Ihmm&mgﬂnﬂmICsm*uxfﬂmnnumxm;mepmﬁcfﬂm;mmﬂcmmuzpmss
25 enlarged and changed from the electrode pitch of the semiconductor device to the pitch of the
electrical connection tenminal of the external connection body, so that an inexpensive printed
board such as a double side laminated plate and four Jayer laminated plate can be used.
_ Further, the plural contact pins in each Jead frame are fixed in the vicinity of the
spring portion with a synthetic resin, so that each contact pin applics afixed spring pressnre
30 to the electrode of semiconductor device regardless of the arrangement position.
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For this lead frame 50, natural bend of the |eads 5a nmay be all owed as
shown in FIG 14 by giving a predetermined margin to the | éngth of the
. l ead 50a between the first and second fixing portions 43 and 44, or the
| eads 50a between the first and second fixing portions 43 10 and 44 may be
: bent sl amwi se bef or ehand. The | eadd £ Sabstifitei sheat cct Septembei 199iche
second enbodi nent is configured so that the pitch of 16 leads 2Za
agrees with the el ectrode pitch (= 0.5 nm of the I C package to be nounted

on one end side andIig@luesdTomact Piné ineath Jeal frague aje fxed wm)theodthdriead side) ikt §s, on

Howevor . i n t HEeFRRRPIRE %oixﬁéevpﬁzbe o T ot e e 8 e ] s

Iim'tedtothlﬁms &ﬁﬁaﬁ@nﬁﬁh&ﬁ&&ﬂdﬁn% be formed with an
arbitrary pitc such as to agree with the el ectrode getch of  the side

sem conductor deviB® ¢fdhe plurplpontact pins is kept constast on
APPL| CABI LI T¥ ?&?ﬁr%@%gf: the invention, the I C socket is connected
directly to thgy?lé m na ext er nal connection body such as an external
tester for perforniThe Heswode pirchsof thFisemisonductor denirecandafhe pitch of theosleatder] an

| C socket capa eagof a
sem condut or d%\?ﬁ%cgga%%@ow c%’é@%%ﬁ]g gﬁ%&éna ve nu%#‘%yer _

printed board frame BprepasedgsohatitieciCuotiehis easy to assemble.

10  BRIEF DESCRIPTION OF THE DRAWINGS
\w FIGS. 1A to 1C are views showing a process for manufacmring a socket body of an IC
socket;

REPLACEMENT SHEET
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When the lead franme is bent, the pitch in the direction ' per pendi cul ar to
 the | ead arrangenent direction can be set at the | ead franme stacking
intervals at the other end, that is, on the external connection body

side of the | ead by appropriately changing the height of a step
RERt LACEMEEW SHTI -5~ Substitute sheet - 4 September 1999

06SEP1999 _
L~-ii ' Substitute

" sheet - 4 SeptFehris a58Hi8nal view ing & state in which the IC socket is incorparated in a case tal 7-
portion. Therefore, for t he |1 C socket Céf the second invention, the pitch of

the plural comeagure the electrical properties of an X
HG.BEaplanwewshowmgaSmehichﬁwICsocket;

FIG. 4 is a sectional front view of the IC socket shown in FIG. 3;
5 FIG. S is a sectional side view of the IC socket shown in FIG. 3;
FIG. 6 is a front view showing 2 configuration of 2 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 2 lead frame used in the IC socket in
\ accordance with the secondembodnncnt;
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 front 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
cndlaofalead(comactpin)l,andanexmﬂconnccﬁonbodyisconnectedmthesideo_f
the other end Ib. Here, the IC package 13 has electrodes arranged in a8 matrix form, the
longitudinal and transverse pitches between electrodes being 0.5 mm, and the mumber of
25 clectrodes being 16 x 16, a total of 256. For the external connection body, the pitch between
comecuonmrmmalslslﬂmm,andﬂmnnmberofcomcuonmalsxslsxls a total
of 256. _
The mode of camrying out the present invention will be described in detail with
reference to the drawings.

.{ 06 SEP 1999
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pins i's enl arged-and changed from the electrode pitch of the

sem conduct or device to the pitch of the electrical connection term na
of the external connection body, so that an i nexpensive ~ printed board
such as a double side |am nated plate and four |ayer |am nated plate can be
5 used. Further, the plural contest Pubstitute sheet + daPeptenheral299i xed
inthe vicinity of the spring portion wmth a synthetic resin, so that
each contact pin can apply a fixed spring pressure to t he el ectrode of
t he sem conductor device independently device of the arrangenment position
10 The plural contact pins in each lead frape are fi eg %f he ot her
end side, thdfIGSslA tniG prs views showipg #BIocss i % O % a syst heti
resin, so that the pitch of the plural contact pi ns 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 sem conductor device

side by the_perforated plate. Finally, the electrode pitch of the

sem conductOr device and the pitch of the electrical connection

term nal of the external connection body are determ nd when the |lead frane
is 20 prepared, so that the |1 C socket can be assenbl ed easily.

10

—
15
20
\J.
25
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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 the urging force of

springs 10, by which one end Ia of the iead 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 Ib

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 JC package 13. Also, if one end la of

10 the lead 1 is curved partially in the X or Y direction, one end 1a has a spring property, 80 that
damage to the conpecting 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 (uBGA) with a pitch between
clectrodes 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. 310 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 paraliel 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 222 are
formed spring portions 22c formed in an arcuate shape and ™wo stoppers 22e having an
insertion hole 22d. One end side of 16 leads 22a is formed so as to agree with the

REPLACEMENT SHEET
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[err] v ' - 18 - - CLAI M5 1.
An'iC socket haV| ng a phurality of contact pins, in which said phural
contact pins are arranged in a matrix formso that the pitch thereof at
. one end agrees with the electrode pitch . of a sem conductor device to

. be mobunted and the pitch at the other end 8gbstituteisheethet Septdmbér 4099

- theelectrical connection termnal of an external body to be connected

wherein said plural contact pins atle forned by a plurality of |ead
frames each having a plurality of | eads arranged in paallel a single
pl ane, and, wherein each of said lead frames is forned with a spring

portionforﬂ&?ﬂmﬂé R uSad For thb a8 fitife 02\ Niphaing mmmmopamsvvm and
'S prOVI

the vic n.tygS%né?anth ERING fs%"a%w@#““#&%éﬁ%b@ﬂ&ﬁf AR Hh o

“electrical i =) ??ldcg plating, mgmmzzﬁaywmmm| ng
erelntﬁe pit ?fsald pl ur

to claim1,

al | eads of ea %ﬁd f.rame
on one side a:glpéeAlsm mmm&mmmx#m gﬂﬂ?} Pt ce to
be nount ed @%ﬂ Tﬁ!& Wwﬁw pi tch
of the el ec? reP%sat}} connec onmtl er mﬁé faggal d external connection body

t o be connecttidieadsi®@a.one end si de and the other end side of said plural
| eads are bent substantially in parallel via a step portion with respect
to said single plane, by which said plural contact pins are forned by

- stacki ng sai dgde€,aa@ shown in FIG. 6, a plurality of lead frames 22 are connected in the arrangement

direction of the leads 222 by the frames 22b, and as shown in FIG. 7, the lead frames 22 are
— 10 cut off at a half-ctched 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 222 of the cut-off lead frame 22 in the vicinity of the spring portion 22¢
and on the other end side, respectively, and the two frames 22b were wrenched off.

15 |
Then, the lead frame 22 was beat at right angles with respect 1o the aforesaid single plane on
the first fixing portion 23 side on one end side and further bent back 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 222 are substantially in paraliel to each

20 other via the step portion 22f. At this time, because plural lead frames 22 were stacked, for
the second Jead frame 22, the bending position on the first fixing portion 23 side was set to
bcaposiﬁondismmﬁ-omﬂ:cspringporﬁonﬂq.andﬂzcbendingposi&onontbesewnd
fixing portion 24 side was set to be a position further at the distance of the pitch(=1.27mm)
of connection terminal on the external tester.

25
Bycbang:ngmcbmdmgpomﬂmoftheleadmmﬁnsmnu.formeﬁrstmdswondl&d
frames 22, the contact
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frames. 20.3. . An IC socket accor di ng to claim1, wherein each of said

|l ead franmes is provided with a second fixing portion for fixing the
ot her end side of said plural |eads in the arrangenent direction with an
el ectrical insulating synthetic resin.
REPLMNACF ET  JSHET Substitute sheet - 4 September 1999
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semiconductor device or the pitch of the electrical connection terminal of external comnection

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 conpection

terminal of external connection body can be determined when ‘the lead frame 50 is
5 mamufactured, so that the assembly of the IC socket is made easy.

For this lead frame 50, natural bend of the leads 50a may be allowed as shown in FIG. 14

by giving a predetermined margin to the length of the lead 502 between the first and second

fixing portions 43 and 44, or the leads 50a between the first and second fixing portions 43
10 and 44 may be bent slantwise beforeband.

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 momnted
on one end side and agrees with the pitch (= 1.27 mm) of the connection terminal of the

15 external tester to be connected on the other end side. However, in the lead frame 22, the pitch
 of the leads 222 is not limited to his. Needless to say, the leads 22a may be formed with an
arbitrary pitch such as 1o agree with the electrode pitch of the semiconductor device to be

20 INDUSTRIAL APPLICABILITY
' According to the invention, the IC socket is comnected directly to the terminal of exterpsl
compection body such as an external tester for performing burn-in test. Therefore, there can
be provided an IC socket capable of performing an inspection of electrical properties of a
s&miwnduaordeﬁceatalowwstwimomnshgmemmsivcmhihyupthmdboudf&
25 changing the pitch. |

When the lead frame is bent, the pitch in the direction perpendicular to the lead arrangsment
direction can be set at the lead frame stacking intervals at the other end, that is, on the
enemalcomccﬁmbodysideqftheleadbyappmpﬂamlycbangingtheheigmofaswp
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[err] - -19 - 4. An | C socket

accordl ng to any one of claim 2 or 3, wherein a perforated plate for

. posi tioni ng each contact pin is provided onan end side of said phural

" contact pins on which sai d sem condut or device is nmounted 5 5. An | C
. socket according to any one of clains 2 to%bswalshediem&pdemburalgggad
“franmes are stackd by said first fixing portion or second TIXimng portron,

the pitches at both ends of leads agrd&-with the el ectrode pitch of said
sem conductor device and the pitch of el ectrical connection term nals of

sai d external connection body, respectively. 10
pomonnaefore,fmﬂnIchbtofﬂ:csecmdmvennon,mepmhofmeplmﬂwnmct

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 dovble side Jaminated 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 semicondnctor device independently of the arrangement position.

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, sothatthepnchofthephralcoma
pins mbehptconsmntonrhememalconnecnonbodyade

15 Also, the pitch of the plura] contact pins can be kept constant on the semiconductor device
side by the perforated piate.

Finally, the electrode pitch of the semiconductor device and the pitch of the electrical
connection terminal of the external connection body are determined when the Jead frame is
20 prepared, so that the IC socket can be assembled easily. |

06 SEP 1999 R
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CLAIMS _
L An IC socket having a plurality of contact pins, in which said plural 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
of the electrical comection terminals of an external comection body o be comnected, wherein
said plural contact pins are formed by a plurality of Jead frames each having a plurality of
leads arranged in paralle] in a single plane, and, wherein each of said Jead 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 electrical insulating synthetic resin.

2. AnIC socket according to claim 1, wherein fhe pitch of said plural leads of each lead
frame on one side agrees with the electrode pitch of said semiconductor device to be mounted
and the pitch thereof at the other end agrees with the pitch of the electrical comnection
terminals of said external connection body to be connected, and one end side and the other
end side of said phural leads are bent substantially in parallel via 2 step portion with respect
to said single plase, by which said piural contact pins are formed by stacking said lead
frames.

3. AnlC socket according to clatm 1, wherein each of said Jead frames is provided with
aswoMﬁxingpotﬁmfmﬁ:dngﬁeoﬁaéndsideofsaiﬂp}umlleadsintheamgemmt
direcrion with an electrical insulating synfhetic resin.
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4. An IC socket according 10 any one of claims 2 or 3, wherein a perforated plate for
positioning each contact pin is provided on one end side of said plural contact pins on which
said semicondnctor device is mounted.

585. An IC socket according o any one of claims 2 to 4, wherein when said plural lead
frames are stacked 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 externa) connection body, respectively.

10
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