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SOCKET APPARATUS PARTICULARLY ADAPTED FOR
BGA TYPE SEMICONDUCTOR DEVICES

Field of the Invention

This invention relates generally to a socket used in conducting electrical
tests of semiconductor devices and more particularly to a socket which is
capable of holding semiconductor devices for such electrical tests without
damaging the electrically conductive terminals of a BGA (ball grid array) type of
semiconductor device.

Background of the Invention

Generally, a silicon substrate with integrated circuits formed thereon is
divided after an electrical operating test in a wafer state, with the semiconductor
chips of an acceptable product being sealed in a package of plastic, ceramic or
the like as an electric element. As the necessity arises, suitable connecting
means such as BGA or the like is provided on the package so that the inner
electric element and an outer circuit can be electrically interconnected. After
sealing the package, an appropriate electrical test, such as a bum-in test is
carried out and the acceptable semiconductor devices are shipped for sale. In
connection with an electrical test such as the burn-in test, a socket in which the
semiconductor device can be easily inserted or removed is used in view of the

necessity of quickly testing a large number of semiconductor devices.

Figs. 13(a)-13(d) show a socket made according to the prior art which is
used for burn-in tests for semiconductor devices of the BGA type. Socket 201
has a base 211 and a cover 216. A plurality of test pins 243 are mounted on the

bottom of base 211. The leg portion 244 of each test pin 243 protrudes



[

This invention relates generally to a socket used in conducting electrical
Yests of seniconductor devices and nore particularly to a socket which is
10 capabl e of hol ding sem conductor devices for such electrical tests

wi t hout damagi ng the electrically condugtlve termnals of a BGA (bal
grid array) type of sem conduct or devi Ci Background of the

| nvention 15 Cenerally, a silicon substrate with integrated
circuits forned thereon is di vided after an electrical operating test
in a wafer state, with the sem conduct or chi ps of an acceptable
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accommodating part 231 provided at a presctibed location on base 211 and the
semiconductor balls 209, arranged in the selected array on the bottom, are

s caused to engage the top part 241 of respective test pins 243. In this state,
cover 216 is pivqted with a spring 222, provided between cover 216 and base
211, being compressed. Another spring 223 which cooperates with latch 217
mounted on cover 216 is compressed when cover 216 is forced downwardly
covering base 211 with latch 217 being engaged with an engaging part 215

o formed on base 211. The force of spring 223 maintains the cover in the closed
position. With the cover closed and latched, semiconductor device 208 is
compressed by the spring force of test pins 243 through cover 216 so that the
electrically conductive balls 209 are pressed against the top part 241 of the test

pins.

Leg parts 244 of test pins 243 are soldered to the wiring pattem (not
shown) on the circuit board and, in the state where the electrically conductive
balls 208 are pressed against top portions 241 of test pins 243, the electric
element in semiconductor device 208 is interconnected with the circuit board or a

0 test circuit that has been provided elsewhere through electrically conductive balls
209 and test pins 243. When the circuit is activated and a prescribed electrical
signal is impressed on semiconductor device 208, the desired electrical test, e.g.,
a burn-in test, can be conducted in a desired atmosphere. After completion of
the test. the engagement of latch 217 is released, cover 216 is opened, the

25 semiconductor device 208 whose test has been completed is removed from base
211 and an untested semiconductor device 208 is inserted into accommodating
pant 231, thereby making it possible to speedily exchange semiconductor devices
208.
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pin 243 protrudegestroconductive balls 209 against the surface of top parts 241 of test pins 243
in order to obtain a suitable electrical connection between electrically conductive
5 balls 209 and test pins 243. This has caused a problem in that the fower part of
the electrically conductive balls 209 can become deformed and cause a degree
of flatness and concomitant deterioration in the electrical connection between
electrically conductive balls 209 that have been arranged in the selected array
and test pins 243, thereby generating a failure in connection at the time of the
10 actual mounting for its intended purpose. In recent years, moreover, the number
of terminals of the semiconductor device 208 has been increased and the size of
the distance between the electrically conductive balls 209 has been reduced. in
order to cope with this trend, if the test pins were to be made finer, the spring
force of the test pins 243 would be weakened with a resuitant problem that the
15 contact resistance between electrically conductive balls 209 and test pins 243
would increase. Further, in order to modify the upper portions 241 of test pins
243 to accommodate the reduced pitch of the electrically conductive balls 209, it
would be necessary to reduce the pitch between the top parts 241 as well. This
presents a problem in that the thickness of the pattitions which provide electrical
2  insulation would be excessively reduced so that the electrical isolation between

the pins would be compromised.

Summary of the Invention

25 An object of the present invention is to overcome the above noted
limitations in the prior art. Another object is to provide a socket which is suitable
for use in the testing of BGA type semiconductors of a narrow pitch which avoids

connection failures at the time of the actual mounting for their intended use.



- 2= downwardly from base 211 and the top part 241 is arranged in a -

sel ected array on base 211. A sem conductor device 208 of the BGA
type is inserted into an accommodati ng part 231 provided at a

prescri bed | ocation on base 211 and the sem conductor balls 209,
arranged in the selected array on the bottorff-are 5 caused to engage the
top part 241 of respective test pins 243. In this state, cover 216 is
pivoted with a spring 222, provided between cover 216 and base 211,

bei ng conpressed. Another spring 223 which cooperates with |atch 217
mounted on cover 216 BAcfUBICASSES SRR RANSH #obBrdahcl Wi TR BRWAKSY d! Y

comprises a film substrate having electrically conductive film contacts arranged
on a base. A semiconductor device with electrically conductive balls arranged in
a selected array at the bottom thereof is accommodated in the socket and, when

5 placed on the film substrate, the film contacts engage the peripheral part of each
respective electrically conductive ball yet out of engagement with the bottom
most portion of the electrically conductive balls.

According to a feature of the invention, the film contacts are composed of

10 electrically conductive material, each possessing a ring-shaped protuberant
stripe. According to another feature of the invention, the film substrate has
connecting parts which are electrically connected with connecting pins that have
been mounted on the base and a wiring film interconnects the connecting parts
and the respective film contacts. According to yet another feature of the

15 invention, an adaptor with an accommodating part for the accommodation of a
semiconductor device provided thereon is mounted on the film substrate in such
a manner as to be interchangeable with adaptors having accommodation parts
for semiconductors having a different size or array. The adaptor has a
compression part which presses the connecting parts to respective connecting

20 pins. A cover is pivotably received on the base with the semiconductor device
torizontally accommodated in the accommodating part and, when the cover is
pivoted toward the base, the semiconductor device is pressed in a perpendicular

direclion by a compression block which is mounted on the cover.

25 In accordance with the invention, a semiconductor device of the BGA type
having electrically conductive balls arranged in a selected array on the bottom
thereof is accommodated in the accommodating part of the socket with the
electrically conductive balls engaging the film contacts which are exposed
through the bottom of the accommodating part so that the electric element in the

¥ semiconductor device is interconnected with the film substrate. As the top edge
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selected array is not affected. {f, moreover, the electrically conductive balls are
made to press against the film contacts by a spring that has been provided on
the cover or the base, there will be no increase in the contact resistance even if
the size of the electrically conductive balls is reduced. In accordance with the
invention, the film contacts can be constructed by forming the protruding stripes
made of an electrically conductive material in the shape of a ring.

In view of the fact that there is a need for the film contacts to be
concentrated in the vicinity of the center of the film substrate in conformity with
the selected array of the electrically conductive balls at the bottom of the
semiconductor device, connecting parts may be provided on the film substrate,
connected to the film contacts by a wiring film, so that it becomes possible to
increase the distance between the connecting parts by placing the connecting
parts along the peripheral part of the film substrate. Accordingly, it becomes
possible to cause the connecting parts to contact the respective connecting pins
that have been mounted on the base and electrically interconnect the film
contacts and the circuit board. Moreover, if an interchangeable adaptor is
arranged on the film substrate with a semiconductor device accommodated in a
seat that has been provided in the adaptor and the electrically conductive balls
are caused to engage the film contacts which have been exposed at the bottom

of the seat. it becomes possible to test various shapes of BGA type

t he
ed

semiconductor devices by merely exchanging the film substrate and the adaptor.

According to a feature of the invention. a compression par is formed on the
adaptor for pressing the connecting parts of the film substrate against the

respective connecting pins.



25 seni conductor device 208 whose test has been conpleted is renoved from

. base 211 and an untested sem conductor device 208 is inserted into
accommodat i ng part 231. thereby naking it possible to speedily exchange
sem conduct or devi ces 208.
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Further, if a pivotable cover is mounted on the base and the
semiconductor device is accommodated hotizontally in the container part when
the cover is pivoted toward the base, the semiconductor device is pressed in a
5 perpendicular direction by the compression block that has been mounted on the
cover so that the film contacts cut evenly into the peripherty of the electrically
conductive balls, thereby making optimum electrical connection.

These and other advantages of the invention will be more fully understood
10 by reference to the drawings and the following detailed description.

Brief Description of the Drawings

Fig. 1 is a front cross sectional, elevational view of a socket made in
15 accordance with the invention, with parts thereof dismantled and without a

compression block;

Fig. 2 is a view similar to Fig. 1 with the parts assembled shown for
explaining the insertion of the compression block of the socket shown separated

20 from the socket;

Fig. 3 is a view similar to Fig. 2 for explaining the manner in which the

compression block is installed in the socket;

25 Fig. 4 is a view similar to Figs. 2 and 3 shown for explaining the state in

which the semiconductor device has been accommodated in the socket;

Fig. 5 is a view similar to Figs. 2-4 in which the cover of the socket has

been closed;



In the-case of the above-described socket 201, however, it is necessary to
-exert a large force on sem conductor device 208 and press the | ower portion
of el ectroconductive balls 209 agai nst the surface of top parts 241 of
test pins 243 in order to obtain a suitable electrical connection
between el ectrically conductive 5 balls 209 and test pins 243. This has
caused a problemin that the | ower part of the electrically conductive
bal | s 209 can becone deformed and cause a degree of flatness and
concomtant deterioration in the electrical connection between
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years, noreover, gl er of term nals of the sem conductor device
208 has been increased and the size of t he di stance between the
electrically conductive balls 209 has been reduced. In order to cope

with this trepd, if t est. pins re to. be made finer, the spring

force of the test pi n@82}4§%\B{;}to(ﬁ"Bgen\ﬂé%‘%%%glwlﬁﬁt@{%esul tant probl em t hat
the 15 contact resistance between electrically conductive balls 209 and
test pins 243 wc%yl j ncrease. Eursh,er, in order to nodjfy the upper
portions 241 of test dg Is a siae elevational view showing a connecting pin which can be

used in‘the socket of this invention;
10 Fig. 9 is a top plan view of the Fig. 5 socket shown with the cover open:

Fig. 10is an enlarged cross sectional view shown for explaining the state
of contact between the ball grid array and the film contact;

{5 Fig. 11 is an enlarged view of a portion of Fig. 10;
Figs. 12(a)-12(d) show examples of the film contact, Fig. 12(e} is a cross
sectional view of Fig. 12 (a) and Fig. 12(f) is a cross sectional view of Fig. 12 (b);
and
Figs. 13(a) is a top plan view of a prior art socket, Fig. 13(b} is a front
elevational view of the Fig. 13(a) socket, Fig. 13(c) is a cross section taken on

line (13(c)-13(c), and Fig. 13(d) is an enlarged portion of Fig. 13(c).

25 Detailed Description of Preferred Embodiment

With reference to Figs. 1-5, socket 1 comprises a base 11, a cover 16, an
adaptor 30 and a film substrate 50. in connection with the testing of a
semiconductor device of the BGA type, the socket is soldered to the wiring

W pattern on circuit board 19 by connecting pins 40 that have been mounted on



243 to accommodate the reduced pitch of the electrically conductive balls

209, it woul d be necessary to reduce the pitch between the top parts
241 as well. This presents a problemin that the thickness of the
partitions which provide electrical 20 insulation would be excessively
reduced so that the electrical isolation bet&een the pins would be
conpr om sed. Summary of the Invention 25 An obj ect of the
present invention is to overcone the above noted limtations in the
prior art. Another object is to provide a socket which is suitable for
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avoi ds conne@‘%? b glov¥&§e@%%qﬁg&df%mef éﬁ%d; ﬁ rng'uénct%Bﬁ‘m#%pmghelr
i nt ended use. or seating portion 31 formed in adaptor 30 is placed on base 11 for

accommodating a semiconductor device 8. Generally spherically shaped
semiconductor terminal balls 9, see for example, Figs. 10, 11, are fixed to the

s  bottom of semiconductor device 8 in a selected array and input/output terminals
of the electric element that has been sealed in semiconductor 8 are connected to
respective electrically conductive balls 8. Film contacts 81 are arranged on film
substrate 50 with each film contact 81 connected to a respective connecting pin
40 mounted in base 11. Accordingly, each film contact 81 is electrically

10 connected to the wiring pattern on circuit board 19.

If semiconductor device 8 is placed in the accommodating portion 31 of
socket 1 and cover 16 is closed as shown in Fig. 5, the electrically conductive
balls are caused to engage respective film contacts 81. As a result, the electric

15 element inside semiconductor device 8 will be electrically connected to the wiring
pattern on circuit board 19. In this state, semiconductor device 8 can be
subjected to a desired electric test such as a bum-in test by a test circuit, not
shown in the drawing, through the circuit pattern on circuit board 19.

20 The structure of socket 1 will now be explained in detail below along with
the method for its assembly. With reference to Fig.1, connecting pins 40 are
mounted in the peripheral part of base 11 in connection with the assembly of
socket 1. Each connecting pin 40 has a pedestal 43, as shown in Fig. 8, with two
heads 41 and 42 being flexibly supported through respective arms at the top of

35 pedestal 43. In addition, the lower portion of pedestal 43 is provided with a
protrusion 45 at the center thereof along with a leg part 44 depending
downwardly therefrom off center at one end thereol. A groove 12 is formed in
base 11 along each of the four sides adjacent to the outer periphery tor reception
of a plurality of connecting pins arranged in parallel inside groove 12. Leg parts

i 44 alternately face inwardly and outwardly and are inserted into base 11 in the



- 4- Briefly described, a socket nmade in accordance with the

. invention conprises a filmsubstrate having electrically conductive
filmcontacts arranged on a base. A sem conductor device with
el ectrically conductive balls arranged in _g. a selected array at the

bottom thereof is accommobdated in the socket and, when 5 placed on the
filmsubstrate, the fil mcontacts engage the peripheral part of each
respective electrically conductive ball yet out of engagenent with the

bott om
bottom of groove 12 with protrusion 45 being inserted into a recess at the bottom

of the groove. Thus each connecting pin 40 is fixed to base 11 by protrusion 45
with its feg patt 44 projecting outwardly through a bore in the bottom of the base.
Next, a shaft 21 is journaled in bores formed at an end of base 11 for pivotal

s mounting of cover 16 on the base. The cover will assume an at rest, raised
position because of the spring force of a spring 22 installed on shaft 21. The
area bounded by groove 12 is formed with a flat surface on which is received an
elastic film 39 of silicon resin having a thickness of approximately 100 {mu) m. A
film substrate 50 is in turn placed on top of elastic film 39.

10

With reference to Fig. 7, film substrate 50 in the form of a sheet is shown

in a bottom plan view. Substrate 50 is generally square in configuration with
cutouts 57 formed at the apexes of the four comers of the film substrate and, in
addition, a hole 69 is formed in the vicinity of each corner. The structure of the

15 film substrate with reference to an exemplary contact will be explained below
along with its manufacture. Referring to Figs. 6(a)-6(k}, reference 51 indicates a
metal plate with a dry film 52 and a support film 53 being placed thereon in this
order {refer to Fig. 6(a)). Metal plate 51 may be made of a stainless steel sheet
whose thickness is approximately 150 (mu)m and dry film 52 is made of a resin

20 film whose thickness is approximately 50 (mu}m. In addition, support film 53 is
made of a polyimide film whose thickness is approximately 50 (mu) m. in this
state, a laser beam is applied from the side of support film 53 and a hote or
groove 54 in the shape of a ring is created in dry film 52 and support film 53 (Fig.
6(b)). The surface of metal sheet 51 is exposed at the bottom of ring-shaped

25 groove 54 formed by this procedure and, if electroplating of copper is carried out,
a copper plug 55 will be formed in ring-shaped groove 54 (refer to Fig. 6(c)).
Next, a thin copper film 56 is formed on the surface of support film 53 and on the
surface of copper plug 55, as by sputlering (reler to Fig. 6(d)). After the surface
of the thin copper film 56 has been coated with a resist material, patterning is

30 carried out thereby forming a resist film 58 and a window 59 (refer to Fig. 6({e)).



nmost portion of the electrically conductive balls. Accordi ng
to0 a feature of the invention, the filmcontacts are conposed of |0

el ectrically conductive material, each possessing a ring-shaped protuberant
stripe. According to another feature of the tfventlon the filmsubstrate
has connecting parts which are electrically connected with connecting
pi ns that have been nmounted on the base and a wiring film

i nt erconnects the connecting parts and the respective filmcontacts.
According to yet another feature of the 15 invention, an adaptor with an
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plated fi lm 61. {Reference is to be made to Fig. 6(f).) Next, resist film 58 is
removed and thin copper film 56 is exposed (refer to Fig. 6(g)). f etchingis
carried out in this state and thin copper film 56 is removed, support film 53 under
the bottom of thin copper film 56 is exposed. At this time, plated film 61 is also

10 etched. In view of the fact the that thickness of plated fitm 61 is greater than the
thickness of thin copper film 56, however, only the surface part of plated film 61
is slightly etched, with the bulk of plated film 61 being left behind. A two-layered
wiring film 63 is formed with the remaining plated film 61 and thin copper film 56
that exists on its bottom (refer to Fig. 6(h})). A cover coating film 64 is formed on

15 the surface of plated film 61 and on the surface of support film 53 that has been
exposed. Cover coating film 64 is electrically insulative to provide electrical
insulation for wiring film 63 (refer to Fig. 6(i)). [, in this state, the substrate is
soaked in a peel-off solution, the film of a two-layered structure with a coated
cover film 64 and a support film 53 bound together can be separated from metal

20 sheet 51 with dry film 52 peeled off. In this state, copper plug 55 is exposed to
the surface of support film 53 by an amount which is the same as the thickness
of the dry fitm (refer to Fig. 6(j)). Finally, a plated fitm 66, e.g., nickel plating and
gold plating, is formed on the surface of copper plug 55 that has been exposed,
thereby enhancing its electrical contact properties. As a result, a ring-shaped

s protuberant stripe 71 is formed and film substrate 50 is obtained (refer to Fig.
6(k}). Each ring-shaped protuberant stripe 71 with recess 72 formed inside the

ring forms a respective film contact 81.

The same number of film contacts 81 are formed as the number of

w electrically conductive balls 9 on semiconductor device 8 that becomes a subject



pi voted toward the base, the sem conductor device is pressed in a

-per pendi cul ar direction by a conpression block which is nounted on the
cover. 25 I n accordance with the invention, a sem conductor device of
the BGA type having el ectrically conductive balls arranged in a
selected array on the bottom t hereof islfacconmodated in the
accommodati ng part of the socket with the electrically conductive
bal |l s engaging the filmcontacts which are exposed t hrough the bottom

of the accommodating part so that the electric element in the 30

sem conduct or - dey} (g bk oSSR APARPHEEY ilth bntaBE g1 ARG Al o e NS 1P

edoe selected array in the vicinity of the center of the film substrate 50. Further, the
same number of connecting parts or terminal pads 68 as the number of film
contacts 81 are provided on the four sides of the film substrate, formed by a
s relatively wide wiring film 63 with the coated cover on the surface being removed.

Each film contact 81 and each connecting part 68 are connected by a respective
wiring film 63. Coated cover film 64 of film substrate 50 faces toward the surface
of base 11 and holes 69 provided in the vicinity of the four comners of film
substrate 50 are placed on top of the holes (which are not shown in the drawing)

10 that have been provided on base 11 for the attachment of elastic film 39. The
area of film substrate 50 is formed larger than insulating film 39 and the four-
sided portions where connecting parts 68 are arranged are focated over groove
12 of base 11 and with holes 69 aligned with corresponding guide holes (not
shown} in base 11. In such a state, each connecting part 68 is in contact with

15 one of the two heads 41 and 42 at the top of a respective connecting pin 40
which is closer to the center of the base 11. Next, guide pegs 32 that have been
provided on the bottom of adaptor 30 are inserted through holes 69 in film 50 into
respective guide holes on the base 11. Compression rib 33 is formed on the
bottom of adaptor 30 extending along each of the four sides and, in connection

20  with the insertion of the guide pegs 32 of the adaptor 30 into holes 69,
compression fib 33 is simultaneously pressed into the gap between the heads 41
and 42 of the connecting pins 40. In connection with its insertion between heads
41 and 42, compression tib 33 folds the film substrate 50 into groove 12 and,
while each connecting part 68 of film substrate 50 is in engagement with a

2s  respective head 41 (or head 42), the heads are pushed open, with a result that
the respective connecting parts 68 and the heads 41 (or heads 42) slide relative
to one another, thereby electrically connecting film contacts 81 to connecting pins
40. After adaptor 30 has been arranged on film substrate 50, adaptor 30 is
screwed on and fixed to base 11 by means of screws 35. Fig. 9 is a plan view of

30 the socketin this state. At the center of adaptor 30, there is provided an opening



of .the filmcontacts engage the peripheral part of the electrically

-conductive balls, the bottom nost portion of the electrically
conductive balls are naintai ned out of engagement with the film
contact. Accordingly, there is no deformation or crushing of the

electrically conductive balls so that the copfiguration of the lower 5
portion of the electrically conductive balls that have been arranged in the
selected array is not affected. If, noreover, the electrically conductive
balls are made to press against the filmcontacts by a spring that has
been provided on the cover or the base, there will be no increase in
the contact resi bavinga sixete gonform with the sizeref apsennibendsictar deivicald which isltectid ve

bal I's i's reducedid Qsd OF #2165 ptbédlikd!The accommodating portion 31 defines an
opening aligned with film substrate 50 which is supported on base 11 and which
is exposed at the bottom of the opening.

Referring to Fig. 2, reference numeral 24 indicates a compression block

comprising a compression face 26, a spring 29 arranged at its back, a latch 27
and a mounting part 25. As shown in Fig. 3, compression surface 26 faces
toward the top side of base 11, the mounting part 25 is inserted onto shaft 21 so

10 that compression block 24 is engaged with shaft 21. Next, the compression
block 24 is pivoted to the bottom side of cover 16 and, after spring 29 has been
placed in touch with cover 16, it is further pressed in and, in the state of spring 29
being compressed, latch part 27 of compression block 24 is engaged with
engaging part 28 of cover 16, as shown in Fig. 4. Latch part 27 is pressed

15 against engaging part 28 by the spring force of spring 29 and the engaged state
between latch part 27 and engaging part 28 is thus maintained. Because of this,
compression block 24 is flexibly held to cover 16. At the bottom of
accommodating part 31, film contacts 81 that have been provided on film
substrate 50 are exposed and each film contact 81 is arranged at such a position

20 thatitis aligned with a respective electrically conductive ball 9 provided on the
semiconductor device which becomes the subject of the test procedure. When
semiconductor device 8 is received in accommodating part 31, therefore, each
electrically conductive ball 9 on the bottom of semiconductor device 8 engages
the protuberant stripe 71 of a respective film contact 81. After semiconductor

25 device 8 is received in accommodating part 31, cover 16 is pivoted and, after
compression surface 26 evenly contacts the surface of the semiconductor device
8. spring 23 that has been provided on latch 17 of cover 16 is compressed and
tatch part 17 is pushed in until it is engaged with engaging part 15 of base 11.
Latch 27 of compression block 24 and engaging part 28 of cover 16 separate

s from one another, with a result that spring 29 on back of block 24 is compressed.



|0 invention, the filmcontacts can be constructed by form ng the
.protrudi ng stripes made of an electrically conductive material in the
shape of a ring. In view of the fact that there is a need for
the filmcontacts to be concentrated in the vicinity of the center of
the filmsubstrate in conformty with 15 tHeé-selected array of the
electrically conductive balls at the bottom of the sem conduct or

devi ce, connecting parts nay be provided on the film substrate,

connected to the filmcontacts by a wiring film so that it becones

ossible to i ncrease, the. di st ance _bet ween, t he connectin rts b
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parts to contact the respectjve connecti n8g pins that have been nount ed
on the base and ePrERiesFenFeR)icoRdusterslayiae 8 by therspring force o spng 2 tha has he

circuit board. h@é&pm}gwdehfonqﬁeiog&@péggmqg@éy@.adaptor i's arranged on

the fil msubstrate th a sem conductor device accommpbdated in a seat
that has beensSprovided in the adaptor and the electrically conductive balls

Inside base 11, on the other hand, springs 38 that flexibly support the part
where compressible film 39 and film substrate 50 are placed, spring back. As
shown in Fig. 10, therefore, electrically conductive balls 9 are pressed against
respective protuberant stripe 71 of film contacts 81. An enlarged view of the

10 state in which film substrate 81 and an electrically conductive ball 9 are in contact
with each other is shown in Fig. 11. Protuberant stripe 71 is formed having a
selected outer perimeter and height relative to the size of the electrically
conductive ball such that thé contact engages the side peripheral part of
electrically conductive ball 9 at its top 14 and the bottom most part 10 of the

15 electrically conductive ball is located inside recess 72 which is surrounded by
protuberant stripe 71 out of engagement with cover coating film 64 which is
exposed to the bottom of recess 72 and other members. As semiconductor
device 8 is pressed downwardly, top part 14 of protuberant stripe 71 cuts into the
side peripheral part of electrically conductive ball 9, with a result that film contact

20 81 and electroconductive ball 9 are firmly electrically connected. In this case,
too, bottom part 10 of the electrically conductive ball 9 is not pressed against
cover coating film 64 and other members, with a result that there is no
deformation or crushing of the lower most pottion of electrically conductive ball 9.

28 Connecting pins 40 that have been mounted on base 11 are soldered and
fixed to the wiring pattern on circuit board 19 through legs 44 and the wiring
pattern on circuit board 19 in turn is connected to the testing circuit. In the state
of cover 16 being closed, therefore, the electric element that has been sealed in
semiconductor device 8 assumes a state in which it is connected to the testing

w  circuit through electrically conductive balls 9, film contacts 81, wiring film 63.



25 are caused to.engage the filmcontacts which have been exposed at the

- bottom of the seat it becones possible to test various shapes of BGA
type sem conduct or devices by nerely exchanging the filmsubstrate and
t he adaptor. According to a feature of the invention a conpression
part is formed on the adaptor for pres‘él“hg the connecting parts of the

f i6l m substrate against the 30 respective connecting pins.

connecting parts 68, connecting pins 40 and the wiring pattemn on circuit board
19. Because of this, it becomes possible to impress a prescribed voitage on the
input, output terminals of the electric element in a desired atmosphere and carry
out an electrical test of semiconductor device 9. After the test, the engagement

s offatch 17 is released, cover 16 is pivoted and semiconductor device 8 is taken
out of accommodating pottion 31. Next, a semiconductor device which has not
been tested is placed in accommodating portion 31, cover 16 is closed and a
simitar test is conducted.

10 According to socket 1 of this invention, it becomes possible to speedily
test a farge number of semiconductor devices, as explained above. As bottom
part 10 of balls 9 are not crushed, the semiconductor devices on which the test
has been completed do not produce a connection failure in connection with
mounting of the semiconductor device for its intended use. As film contacts 81

ts  are formed by etching and plating, moreover, their arrangement in a dense
pattemn becomes possible, thereby making it possible to test semiconductor
devices of a narrow pitch. In the case of the aforementioned film contact 81,
copper wiring 63 on the bottom of recess part 72 was removed as shown in Figs.
12(a), 12(e}). However, if desired, copper wiring 63 may be exposed at the

20 bottom of recess 74 surrounded by protuberant stripe 73 shown at 82 in Figs.
12{b}, 12{f). In addition, the aforementioned film contacts 81 and 82 have
protuberant stripes 71 and 73 of a circutar ring shape; however, the contacts are
not limited to such a configuration. For example, film contacts 83 may be formed
with protuberant stripes 76 of a generally triangular ring shape with a recess 77

25 inside the protuberant stripes as shown in Fig 12(c). In addition, the film contacts
may comprise a protuberant stripe of a square or other polygon ring shape with
the recess inside. Moreover, the film contacts of the socket according to this
invention are not restricted to ones having protuberant stripes 71, 73 and 76.

The film contacts may also comprise an arrangement of a plurality of spaced



Further, if a pivotable cover is nounted on the base and the

‘'sem conductor device is accommopdated horizontally in the container part
when the cover is pivoted toward the base, the sem conductor device is
pressed in a 5 perpendicular direction by the conpression block that has
been nmounted on the cover so that the -ift m contacts cut evenly into
the perphery of the electrically conductive balls, thereby making
optimum el ectrical connection. These and ot her advant ages of

the invention will be nmore fully understood 10 by reference to the
drawi ngs and th%rgﬁlblepa% ng&e}ﬂo%gxgdae&%dﬁtdr%ﬂier polygon 84 and by using the

central pottion as the recess 79.

In short, film substrates which can be used in the socket according to this
s invention can be any such film substrate which can be biaced out of engagement
with the bottom portion of the balls that have been arranged on the bottom of the
semiconductor device yet which have a film contact that are electrically

connected to the balls.

10 In cases where BGA type semiconductor devices of different shapes or
arrays are to be measured by using socket 1, the socket does not have to be
removed from circuit board 19, provided that a suitable film substrate and
adaptor which are in conformity with the shape of the semiconductor device and
the array of the electrically conductive balls of the semiconductor device which is

15 the subject of the test is substituted therefor.

Thus, in accordance with the invention, BGA type semiconductor devices
with a narrow pitch of the electrically conductive terminal balls can be tested.
Since there is a satisfactory electrical contact between the electrically conductive

20 balls and the film contacts, it becomes possible to accurately carry out the
" electric test. Since the bottom most portion of the electrically conductive balls
are not engaged and therefore are not deformed, there will be no electrical

connection failure at the time of mounting the semiconductor devices for their

intended purpose.

Although the present invention has been described and illustrated through
several embodiments thereof, it is to be understood that the invention is not to be
so limited since changes and modifications may be made therein which are

within the intended scope of the invention as hereinafter claimed.



" Brief Description of the Draw ngs Fig. 1 is a front cross
.sect i onal w of a socket made in 15 accordance with the
| nvent | on,”m“mfm gm&hieof di smantl ed and wi thout a conpr essi on

s aviewsimiar to Fig. 1 with the parts
assenbl ed shown for expl ai ning the insdbtion of the conpression bl ock
of the socket shown separated 20 fromthe socket; Fig. 31is

aviewsimlar to Fig. 2 for explaining the manner in which the
conpression block is installed in the socket;

What is Claimed:

1. A socket for removably receiving electric parts having a plurality of
electrically conductive terminal balls disposed along a bottom surface thereof for

testing such parts comprising:

a base formed of electrically insulative material having a generalty flat
top surface,

electrically conductive pins mounted in the base, the pins each having
a leg received through an aperture in the base for connection to a circuit board,

an electric part seating member having a bottom wall with a terminal

- - - O Y - B N ]

receiving opening therein, the seating member received on the base,

a contact film sheet received on the flat top surface, the sheet having a
dielectric layer formed with electrically conductive terminal pads along at least
along edge electrically interconnected with respective electrical contacts
projecting upwardly from the sheet, the terminal pads electrically connected with
respective electrically conductive pins and the contacts formed in a generally
annular projection having a selected height and a selected outer petimeter
relative to the size of the terminal balls such that the electrically conductive
terminal balls of an electric part received on the seating member and extending
through the opening in the bottom wall thereof will engage respective aligned
electrical contacts at a peripheral location removed from the bottom most portion

L . . R R Y B e T . Y
Y S L N N T e )

of the terminal balls with the bottom most portion of the terminal balls out of

8

engagement with the electrical contacts.

N
—

i 2. A socket according to claim 1 in which each annular contact is

o

generally circular projection.

1 3. A socket according to claim 11 in which each annular contact forms a

continuous, closed projection.

tv



:25 Figr4-is-a-viewsimlar to Figs. 2 and 3 shown for explaining
devi ce has been accommopdated in

"the state j ' t h I conduct or (
0 Sk MR o2 o R

i 4. A socket according to claim 1 in which each annular contact comprises
2 discontinuous projection. '

( 5. A socket according to claim 1 in which each annular contact comprises
2 agenerally triangular projection.

{ 6. A socket according to claim 1 in which the contact sheet is flexible, and
2 agroove is formed in the base along at least one side of the top flat surface and
3 aportion of the contact film sheet having the electrically conductive pads extends
4 downwardly into the groove, the conductive pins each formed with an upwardly

5 extending arm and a compression portion extends downwardly from the seating
6 member into the groove forcing the arms of the conductive pins into electrical

7 engagement with respective electrically conductive pads.

1 7. A socket according to claim 6 further comprising a compressible sheet
2 disposed intermediate to the top flat surface and the contact film sheet.

I 8. A socket according to claim 7 further comprising a compression
2 member movable into alignment with an electric part received in the socket for

3 applying a force to the electric part against the contact film sheet.

1 9. A socket according to claim 7 in which the compressible sheet is

2 formed of silicon resin of approximately 100 (mu) m thickness.

{ 10. A socket according to claim 1 in which the selected height of the

annular contact projection is approximately 50 (mu) m.

[E¥)



Fi gjs. 6(a)-6(k) are views shown for explaining the steps for manufacturing
.the filmsubstrate leading to the formation of a copper wiring filmto be

used in this invention; 5 Fig. 7 is a bottomplan view of
a filmsubstrate; Fig. 8 is a side elevational view show ng
a connecting pin which can be used i nqg-he socket of this invention;
10 Fig. 9is atop plan view of the Fig. 5 socket shown with the
cover open; SOCKET APPARATUS PARTICULARLY ADAPTED FOR BGA TYPE

SEMICONDUCTOR DEVICES

Aﬁstract of the Disclosure

A socket (1) for removably receiving semiconductor devices (8) for testing
purposes has film contacts (81) each having a continuous or discontinuous
annulus (71, 73, 76, 78) that has been formed on a film substrate and with a
recess (72, 74, 77, 79} formed within the annulus exposed at a bottom of a
seating or accommodating portion (31). When a BGA type semiconductor device
(8) is received in the accommodating part (31) and a cover (16) is closed,
electrically conductive balls (9) on the bottom of the semiconductor device (8) are
pressed against respective film annular contacts (81, 82, 83, 84) thereby
effecting an electric connection. Since the bottom most portion of the electrically
conductive balls (9) are located within the recesses of the annular contacts, they
will not be deformed. Since the film contacts (81) are prepared by etching and
plating, the pitch can be easily narrowed, or otherwise modified.

Figure 2



Fi'g. 10 is an enlarged cross sectional view shown for explai-ning the state
.of contact between the ball grid array and the fil m contact; 15

Fig. 11 is an enlarged view of a portion of Fig. 10; Fi gs.
12(a)-12(d) show exanples of the filmcontact, Fig. 12(e) is a cross
sectional view of Fig. 12 (a) and Fig. 12(f) is a cross sectional view of

Fig. 12 (b); and 20 Figs. 13(a) is a top plan view of a
prior art socket, Fig. 13(b) is a front el evational view of the Fig.
13(a) socket, Fig. 13(c) is a cross section taken on line (1

3(c)-13(c), and Fig. 13(d) is an enlardged5ortion of Fig. 13(c).
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'25 Det ai | ed Description of Preferred Enbodi nent - Wth
-reference to Figs. 1-5, socket 1 conprises a base 11, a cover 16, an
adaptor 30 and a filmsubstrate 50. In connection with the testing of a
sem conductor device of the BGA type, the socket is soldered to the wiring
30 pattern on circuit board 19 by connecting pins 40 that have been
nount ed on
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base 11. An overview of socket 1 will be explained bel ow. An accommodati ng
'or seating portion 31 formed in adaptor 30 is placed on base 11 for
accomodati ng a sem conductor device 8. Generally spherically shaped

sem conductor termnal balls 9, see for exanple, Figs. 10, 11, are fixed to
the 5 bottom of sem conductor device 8 in a selected array and

| nput/output termnals of the electric elenent that has been sealed in
sem conductor 8 are connected to respective electrically conductive

balls 9. Filmcontacts 81 are arranged on film substrate 50 with each
filmcontact 81 connected to a respectid/lkonnecting pin 40 nmounted in

base 11. Accordingly, each filmcontact 81 is electrically 10 connected to
the wiring pattern on circuit board 19.
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| f sem conductor device 8 is placed in the acconmopdating portion 31 of
-socket 1 and cover 16 is closed as shown in Fig. 5, the electrically
conductive balls are caused to engage respective filmcontacts 81. As
aresult, the electric 15 elenent inside sem conductor device 8 will be
electrically connected to the wiring pattern on circuit board 19. In
this state, sem conductor device 8 can be subjected to a desired

el ectric test such as a bumin test by a test circuit, not shown in
the drawi ng, through the circuit pattern on circuit board 19. 20

The structure of socket 1 will now be ekptAined in detail below along with
the nmethod for its assenbly. Wth reference to Fig. 1, connecting pins 40

are nounted in the peripheral part of base 11 in connection with the
assenbly of socket 1. Each connecting pin 40 has a pedestal 43, as
shown in Fig. 8 wth two heads 41 and 42 being flexibly supported

t hrough respective arns at the top of
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25 pedestal 43. In addition, the |lower portion of pedestal 43 is provided

‘Wth a

dependi ng
12 is forned in
outer periphery
arranged in par

protrusion 45 at the center thereof along with a leg part 44
downwardly therefrom off center at one end thereof.

A groove

base 11 al ong each of the four sides adjacent to the
of a plurality of connecting pins

for
al | el

reception
I nsi de groove 12. Leg parts 30 44 alternately face

i nwardly and outwardly and are inserted into base 11 in the
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bottom of groove 12 with protrusion 45 being inserted into a recess at the
-bott om of the groove. Thus each connecting pin 40 is fixed to base 11
by protrusion 45 with its leg part 44 projecting outwardly through a
bore in the bottom of the base. Next, a shaft 21 is journaled in
bores forned at an end of base 11 for pivotal 5 nmounting of cover 16 on
the base. The cover will assune an at rest, raised position because
of the spring force of a spring 22 installed on shaft 21. The area
bounded by groove 12 is forned with a flat surface on which is received an
elastic film39 of silicon resin having a thickness of approximately 100

(mu) m A filmsubstrate 50 is i ®/4rn placed on top of elastic film
39. 10 Wth reference to Fig. 7, filmsubstrate 50 in the form
of a sheet is shown in a bottomplan view. Substrate 50 is generally
square in configuration with cut 5 o a6ex83 of the
four conmers of the filmsubstrate andi4& 5589 s
formed in the vicinity of each coyner ///

FIG., éfaoj /551

94

sesssayras Frrr -53
16, o(0) s

55
— 53
| — 52
FIG. 6(c) 7205
% jgﬁ
: 3
FIG. 6(d) 7785
353 o 8
-3
F1G. 8(e) W5
55 7 61 58
s R
x 352
F16. 6(f) W4

This Sheet Has B

il



15 fil msubstrate with reference to an exenplary contact will be explained

-bel ow along with its manufacture. Referring to Figs. 6(a)-6(k),
reference 51 indicates a netal plate with a dry filmb52 and a support
film53 being placed thereon in this order (refer to Fig. 6(a)). Metal
pl ate 51 may be made of a stainless steel sheet whose t hickness i's

approximately 150 (nuymand dry film52 is nade of a resin 20 film whose
t hi ckness is approximately 50 (mu)m In addition, support film5b3 is
made of a polyimde filmwhose thickness is approximately 50 (nmu) m In

this state, a |l aser beamis applied fromthe side of support film 53
and a hol e or groove 54 in the shapgi9f a ring is created in dry film
52 and support film53 (Fig. 6(b)). The surface of metal sheet 51 is

exposed at the bottom of ring-shaped 25 groove 54 forned by this procedure
and, if electroplating of copper is carried out, a C%Pper plug 55 will
be formed in ring-shaped groove 54 (refer to Fil chy. 6 Next, a thin
copper film56 is forned on the surface of suppg t/f i/m 58 n the

- %

surface of copper plug 55, as by wgg&g‘t’v"égg&%"v‘ After the
surf ace of the thin copper il RROACORROOOGORIGONC. 47 esi st

mat eri al , patterrF'nPGs 366c I |)9d aAL BB A ey & 46 El,Sé}f' | m 58 and
a window 59 (refer 10 Fig. 6§). /
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; That part of resist film58 which has been forned is the part which is to

. be renoved at a later tine along with thin copper film56 and that
part where w ndow 50 has been fornmed is the part which will becone a
thin wiring film In this state, el ectroplating is carried out and

copper is precipitated on the exposed surface of
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5 thin copper film56 including the bottom of w ndow part 59, thereby

. formng a plated film®6l. (Reference is to be nade to Fig. 6(f).)
Next, resist filmb8 is renoved and thin copper film56 is exposed
(refer to Fig. 6(g)). If etching is carrried out in this state and
thin copper film56 is renoved, support film 53 under t he bottom of

thin copper film56 is exposed. At this tinme, plated film6l is also |0
etched. In view of the fact the that thickness of plated film®61l is greater

t han t he t hi ckness of thin copper film56, however, only the surface
part of plated film®61l is slightly qgched, with the bul k of plated
film6l being |eft behind. A two- Iayered wiring filmeé3 is forned with
the remai ning plated gl m61 and thin copper film56 t hat exists on
its bottom (refer to Fig'\6(h)). A cover coating film®64 is formed on 15
the surface of plated film%®1l and on the surface of support film 53 that
has been exposed. Cover coating film64 is electrically insulative to
provi de el ectri cal i nsul ation for\wi ring fAlmM63 efer to Fig. 6(i)).
If, in this state, the substrale—is~ soaked ifja—p&el -of f solution, the
filmof a two-layered structure w tlh coat ed cover film64 and a

support film 53 bound together can |bg separated firdm netal 20 sheet 51
with dry filmb52 peeled off. In thils|state, coppgr {plug 55 is exposed to
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the surface of support film53 by an anmpbunt which is the sang as the

‘t hi ckness of the dry film(refer to Fig. 6(j)). Finally, a plated film
66, e.g., nickel plating and gold plating, is formed on the surface of
copper plug 55 that has been exposed, t hereby enhancing its electrical -
contact properties. As a result, a ring-shaped 25 protuberant stripe 71 is
formed and filmsubstrate 50 is obtained (refer to Fig. 6(k)). Each

ri ng- shaped protuberant stripe 71 with recess 72 formed inside the

ring fornms a respective filmcontact 81. The sane nunber of
filmcontacts 81 are forned as the nunber of 30 electrically conductive
ball's 9 on sem conductor device 8 that pgepyres a subj ect
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“of the test procedure and these filmcontacts 81 are arranged in the sane
‘selected array in the vicinity of the center of the filmsubstrate 50.

Further, the same nunber of connecting parts or term nal pads 68 as
the nunber of film contacts 81 are provided on the four sides of the
fifmsubstrate, forned by a 5 relatively wide wiring filme63 with the
coated cover on the surface being renoved. Each filmcontact 81 and
each connecting part 68 are connected by a respective wiring film63.
Coated cover film®64 of filmsubstrate 50 faces toward the surface of
base 11 and holes 69 provided in the vicinity of the four corners of film
11715
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substrate 50 are placed on top of the holes (which are not shown in the
.drawing) 10 that have been provided on base 11 for the attachnent of
elastic film39. The area of filmsubstrate 50 is forned | arger than
insulating film39 and the four- si ded portions where connecting
parts 68 are arranged are | ocated over groove 12 of base 1 1 and with
hol es 69 aligned with correspondi ng gui de hol es (not shown) in base
11. In such a state, each connecting part 68 is in contact with 15 one of
the two heads 41 and 42 at the top of a respective connecting pin 40

which is closer to the center of the base 11. Next, guide pegs 32 that have

been provi ded on the bottom of adagﬁzg 30 are inserted through hol es
69 in filmb50 into respective guide Pes on the base 11. Conpr essi on
rib 33 is fornmed on the bottom of adaptor 30 extendi ng al ong each of
the four sides and, in connection 20 wth the insertion of the guide pegs
32 of the adaptor 30 into holes 69, conpression rib 33 is

si mul t aneously pressed into the gap between the heads 41 and 42 of the
connecting pins 40. In connection with its insertion between heads 41

and 42, conpression rib 33 folds the filmsubstrate 50 into groove 12 and,
whi | e each connecting part 68 of filmsubstrate 50 is in engagenent with a
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25 respective head 41 (or head 42), the heads are pushed open, with a -
result that the respective connecting parts 68 and the heads 41 (or
heads 42) slide relative to one another, thereby electrically
connecting filmcontacts 81 to connecting pins 40. After adaptor 30
has been arranged on film substrate 50, adaptor 30 is screwed on and
fixed to base 11 by neans of screws 35. Fig. 9is a plan view of 30 the
socket in this state. At the center of adaptor 30, there is provided an
openi ng -12-
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having a size to conformw th the size of a sem conductor device 8 which is

‘t‘o be the subject of the test procedure. The accommbdati ng portion 31
defines an opening aligned with filmsubstrate 50 which is supported
on base 11 and which i s exposed at the bottom of the opening. 5

Referring to Fig. 2, reference nuneral 24 indicates a conpression bl ock
conprising a conpression face 26, a spring 29 arranged at its back, a latch
27 and a nmounting part 25. As shodd/ilh Fig. 3, conpression surface 26
faces toward the top side of base 11, the nounting part 25 is
inserted onto shaft 21 28110 that conpression block 24 is engaged with
shaft 21. Next, the conpre;§'on bl ock 24 is pivoted to the bottom
side of cover 16 and, after gbr2hb 29 & been placed in touch with
cover 16, it is further pressedfin and{ in the state of spring 29

bei ng conpressed, latch part 47(of conpression block 24 ijs engaged with
engagi ng part 28 of cover 1l1lg—as\ shown in Fig. 4. Latch gart 27 is pressed

o ¥
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FIG. 13(a)
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15§ agai nst engagi ng part 28 by the spring force of spring 29 and the

‘éngagéd state between | atch part 27 and engagi ng part 28 is thus

mai nt ai ned. Because of this, - conpression block 24 is flexibly held to
cover 16. At the bottom of accomodating part 31, filmcontacts 81

t hat have been provided on film substrate 50 are exposed and each film

contact 81 is arranged at such a position 20 that it is aligned with a
respective electrically conductive ball 9 provided on the

sem conduct or devi ce which beconmes the subject of the test procedure. Wen
sem conductor device 8 is received in a&ééhﬁndating part 31, therefore,

each electrically c2hbuyctive ball 9 on the bottom of seni conductor
devi ce 8 engages the pratu 23“2 e 24 a respective film
contact 81. After senj | Lved in acconmodati ng
part 31, cover 16 is on surface 26 evenly
contacts the surface of 21%ring 23 that has
been provided on latch { d | atch part 17
is pushed in until it is 3 2%base 1 1.
Latch 27 of conpressio ] 281 of cover 16 separate
30 from one another, w back of block 24 is
conpr essed. 217 7 7/ ~211
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latch 17 of cover 16 is pressed against engaging part 15 of
force of spring 29 that has

with the engaged state being tg
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base 11,

1 914

6¢ -
14 24 8% A {
AT sty | ST EIIILIE
- p—11 ! &EH\\?W A A a—~

% \\N\\\m
VAN <\ O]
2 .J\’
s

NN

NN
O AN

A

v

‘, m_w,\
\\..\.\\ﬁ V."‘

20 4T 4
SO
0M0«04..¢<’!

rosll
s,
l‘ol‘ \MVUOQ:Q .
207 T
Ll PR AERALS



been provided on the conpression bl ock 24. I nsi de base 11, on
‘the other hand, springs 38 that flexibly support the part wher e
conpressible film39 and fil msubstrate 50 are placed, spring back. As
shown in Fig. 10, therefore, electrically conductive balls 9 are pressed
agai nst respective protuberant stripe 71 of filmcontacts 81. An

enl arged view of the 10 state in which filmsubstrate 81 and an

el ectrically conductive ball 9 are in contact wi th each other is shown
in Fig. 11. Protuberant stripe 71 is form&/Iaving a sel ected outer
perimeter and height relative to the size of the electrically
conductive ball such that the contact engages the side peripheral part of
el ectrically conductive ball 9 at its top 14 and the bottom nost part 10 of
the |5 electrically_conductive ball is |ocated inside recess 72 which is
&bt uber ant stripe 71 out of engagenent with cover

surrounded by p
coating filme64 which)is e exposed to the bottom of recess 72 and ot her
menbers. As sem t or device 8 is pressed downwardly, top part 14
of protuberant st ts into {he
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side peripheral part of electrically conductive ball 9, with a result that
filmcontact 20 81 and el ectroconductive ball 9 are firmy electrically
connected. In this case, too, bottompart 10 of the electrically
conductive ball 9 is not pressed agai nst cover coating film64 and

ot her nenbers, with a result that there is no deformati on or crushing
of the | ower nost portion of electrically conductive ball 9. 25
Connecting pins 40 that have been nounted on base 11 are sol dered and
fixed to the wiring pattern on circuit board 19 through |egs 44 and the

W ring pattern on circuit board 19 in turn is connected to the testing
circuit. In the state of cover 1§ Eeing cl osed, therefore, the
electric element that has been seal ed®fh° sem conduct or device 8

assunes a state in which it is connected to the testing 30 circuit through
electrically conductive balls 9, filmcontacts 81, wiring film 63.
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-14- connecting parts 68, connecting pins 40 and the wiring pattern
-on circuit board 19. Because of this, it becones possible to inpress a
prescri bed voltage on the i nput, output termnals of the electric

out an electrical test of

el enent in a desired atnosphere and carry

sem conduct or
rel eased, cover

of accommodati ng portion 31. Next,
been tested is placed in acconmopdati ng portion 31, cover

4715

device 9. After the test, the engagenent s of latch 17 is
16 is pivoted and sem conductor device 8 is taken out
a sem conduct or devi ce which has not

16 is closed and a
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-simlar test is conducted. 10 According to socket 1 of this

.invention, it becones possible to speedily test a | arge nunber of
sem conduct or devi ces, as expl ai ned above. As bottom part 10 of balls
9 are not crushed, the sem conductor devices on which the test has

been conpleted do not produce a connection failure in connection with
mounting of the sem conductor device for its intended use. As filmcontacts
81 15 are forned by etching and plating, noreover, their arrangenent in a

dense pattern becones possible, thereby making it possible to test

sem conduct or devices of a narrOM/pg}fg. In the case of the

af orenentioned fil mcontact 81, copper wiring 63 on the bottom of
recess part 72 was renoved as shown in Figs. 12(a), 12(e). However, if
desired, copper wiring 63 may be exposed at the 20 bottom of recess 74
surrounded by protuberant stripe 73 shown at 82 in Figs. 12(b), 12(f).

In addition, the aforenentioned filmcontacts 81 and 82 have

protuberant stripes 71 and 73 of a circular ring shape; however, the

contacts are pod
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not limted to such a configuration. For exanple, filmcontacts 83 may be

‘f or med Wi th protuberant stripes 76 of a generally triangular ring
shape with a recess 77 25 inside the protuberant stripes as shown in Fig
12(c). In addition, the fil mcontacts may conprise a protuberant
stripe of a square or other polygon ring shape with the recess inside.
Moreover, the filmcontacts of the socket according to this I nvention
are not restricted to ones having protubgyagt stripes 71, 73 and 76.

The filmcontacts may al so conprise an arrangenent of a plurality of spaced
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prot uberant knobs 78 forming a circular or other polygon 84 and by using

_ the central portion as the recess 79. In short, film
substrates which can be used in the socket according to this 5 invention
can be any such filmsubstrate which can be placed out of engagenent

with the bottdom portion of the balls that have been arranged on the bottom
of the sem conduct or device yet which have a filmcontact that are
electrically connected to the balls. to In cases where BGA
type sem conductor devices of different shapes or
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arrays are to be neasured by using socket 1, the socket does not have to be
‘renoved fromcircuit board 19, provided that a suitable filmsubstrate and
adaptor which are in conformty with the shape of the sem conductor device
and the array of the electrically conductive balls of the

sem conductor device which is 15 the subject of the test is substituted

t herefor. Thus, in accordance with the invention, BGA type
sem conduct or devi ces with a narrow pitch of the electrically
conductive termnal balls can be tested. Since there is a satisfactory
el ectrical contact between the electrically conductive 20 balls and the
filmcontacts, it becones possible to acgyﬁgtely carry out the

el ectric test. Since the bottom nost portion of the electrically conductive

bal | s are not engaged and therefore are not deforned, there will be no
el ectrical connection failure at the time of nounting the
sem conduct or devices for their I nt ended purpose. 25
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Al t hough the present invention has been described and illustrated through
‘several enbodi nents thereof. it is to be understood that the invention is

not to be so limted since changes and nodifications nay be nade
therein which are wi thin the intended scope of the invention as
herei nafter cl ai nmed. :
-16-
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VWhat is C ai med: 1 . 1. A socket for renovably receiving electric
parts having a plurality of 2 electrically conductive termnal balls

di sposed al ong a bottom surface thereof for 3 testing such parts

conpri si ng: 4 a base forned of electrically insulative materia
having a generally flat 5 top surface, 6 electrically
conductive pins nounted in the base, the pins each having 7 aleg

recei ved through an aperture in the base for connection to a circuit board,

8 an electric part seating nenber having a bottomwall with a
term nal 9 receiving opening therei{y,{de seating menber received on the
base, 10 a contact filmsheet Teceived on the flat top surface,

the sheet having a 11 dielectric layer forned with electrically conductive
term nal pads along at least 12 along edge electrically interconnected

Wi th respective electrical contacts 13 projecting upwardly fromthe sheet,
the termnal pads electrically connected with
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14 respective electrically conductive pins and the contacts forned in a
‘general ly 15 annul ar projection having a selected height and a sel ected
outer perineter 16 relative to the size of the termnal balls such that
the electrically conductive 17 termnal balls of an electric part received
on the seating nenber and extending 18 through the opening in the bottom
wal |l thereof will engage respective aligned 19 electrical contacts at a
peripheral |ocation renmved fromthe boytgmshost portion 20 of the
termnal balls with the bottom nost portion of the termnal balls out of 21

engagenent wth the electrical contacts. 1 2. A socket
according to claim1l in which each annular contact is 2 generally
circul ar projection. 1 3. A socket according to claim1l in

whi ch each annul ar contact forms a 2 continuous, closed projection.
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-17- 1 4. A socket accordi ng to claim1l in which each annul ar
‘contact conprises 2 discontinuous projection.
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5. A socket according to claim1 in which each annul ar contact conprises 2
.a generally triangular projection. 1 6. A socket according to
claim1 in which the contact sheet is flexible, and 2 a groove is forned
in the base along at |east one side of the top flat surface and 3 a
portion of the contact filmsheet having the electrically conductive pads
extends 4 downwardly into the groove, the conductive pins each fornmed with
an upwardly 5 extending armand a conpression portion extends downwardly
fromthe seating 6 nenber into the groove forcing the arns of the
conductive pins into electrical 7 engage%%ﬁ i t h respective electrically
conducti ve pads. 1 7. A socket according to claim6 further
conprising a conpressible sheet 2 disposed internediate to the top flat
surface and the contact film sheet.
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1 8. A socket according to claim?7 further conprising a conpression
2 menber novable into alignment with an electric part received in the
socket for 3 applying a force to the electric part against the contact

filmsheet. 1 9. A socket according to claim7 in which the
conpressi ble sheet is 2 fornmed of silicon resin of approximtely 100 (nu)
m t hi ckness. 1 10. A socket according to claim1 in which the

sel ected height of the 2 annular contagh/psojection is approximtely 50
(mu) m
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