-1 - SOCKET APPARATUS FOR SEM CONDUCTOR DEVI CES Field of the I@l&‘f@'@wﬁ
~l-nvention relates generally to a socket used for nounting electrical parts
such as semiconductor devices in order to test such devices and ngrQ
particul-arly to a socket which is used for such devices having a large
nunber -of narrow | ead term nals. Background of the Invention In
manuf act uri ng semni conduct or devices, typically, a selected integrated
_circuit is fornmed on a silicon substrate and, upon conpletion of a test in
the wafer state, the silicon substrate-i's divided and the divided silicon
substrate is nounted on a lead frane and sealed with resin, ceramc, or the
like to forma sem conductor device. The conpl eted sem conductor devices
are subjected to functional tests including a bumin test to deternmne
whet her they are sg S a need to
handl e | arge nunbe¥
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: e /socket in
whi ch .t he devices can be

- Field of the Invention

This invention relates generally to a socket used for mounting electrical
parts such as semiconductor devices in order to test such devices and more

particularly to a socket which is used for such devices having a large number of
narrow lead terminals.

Backaround of the Invention

in manufacturing semiconductof devices, typically, a selected integrated
circuit is formed on a silicon substrate and, upon completion of a test in the
wafer state, the silicon substrate is divided and the divided silicon substrate is
mounted on a lead frame and sealed with resin, ceramic, or the like to form a
semiconductor device. The completed semiconductor devices are subjected to
functional tests including a bum-in test to determine whether they are
satisfactory or unsatisfactory. Since there is a need to handle large numbers of
semiconductor devices in such testing, a socket in which the devices can be
easily inserted and removed is used. A number of differently shaped sockets
for testing purposes are used to accommodate the variously shaped
semiconductor devices and leads. The present invention relates particularly to

semiconductor devices of the SOJ (small out-line J-lead) type referenced by
numeral 200 in Figs. 11a and 11b.



easily inserted and renoved is used. A nunber of differently shaped sockets
-for testing purposes are used to acconmopdate the variously shaped

sem conduct or devices and |leads. The present invention relates particularly
to sem conductor devices of the SQJ (small out-line J-lead) type referenced
by numeral 200 in Figs. 1 1 a and 1 1 b. -2- Referring to Figs. 1l4a

t hrough 14c, and Figs. 15a through 15c, a socket 102 nade according to the
prior art is shown. Socket 102 has a base 116 forned of electrically

insulating resin nmounting a plurality 0f electrically conductive contact
pins 113. The upper portion of each contact pin 113 nounted in base 116 is
bifurcated, with contact parts 114 and 115 being fornmed at the distal tips,
and two | eg par Befertiog teifigs. fidantiough 14 ast Figs J6atthiughal $e e saelet C
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formed of electrically insulating resin mounting a plurality of electrically
conductive contact pins 113. The upper portion of each contact pin 113
mounted in base 116 is bifurcated, with contact parts 114 and 115 béing formed
at the distal tips, and two leg parts 119 being formed at the bottom portion. A
recessed IC seating portion 128 is provided on base 116 and slit partition
members 131, spaced from one another at equal distances outside and adjacent
to the seating portion, form a plurality of pin receiving gaps or slits. Contact pins
113 are inserted into base 116, legs 119 first, from the top into the slits and are
pushed in by a force exerted on leg 117 with legs 119 projecting out the bottom
of base 116 in order to connect and fix socket 102 to a printed substrate. Lateral
positioning members 121 are provided at the four corners of IC seating portion
128 along with inclined guiding surfaces 122 for positioning and guiding a
semiconductor device. SOJ type terminal leads 202 of semiconductor device
200, shown in Figs. 15a-15¢, extend out the side of a package 201 and are bent
downward and inwardly toward bottom 204 of package 201. Semiconductor
device 200 is held horizontally in IC seating portion 128, with top portion 203
facing downwardly and terminal leads 202 facing upwardly (see Fig. 15a).
Contact parts 114 and 115 of contact pins 113 stick out of respective slits at two
opposed sides of IC seating portion 128. |f semiconductor device 200 is lowered
vertically with package 201 sliding along guide surfaces 122, terminal leads 202
will engage respective contact parts 114 which are located at the uppermost part
of contact pins 113 (see Fig. 15b). When semiconductor device 200 is pressed
down from the Fig. 15b position, the side of terminal leads 202 will force contact
parts 114 into their respective slits with a result that the side of terminal leads
202 and contact parts 114 rub against one another because of the spring force

of contact parts 114, and, therefore, the rubbed surfaces of the terminal leads



menber s 131, spaced from one another at equal di st.anc'es out si de and
~adj acent to the seating portion, forma plurality of pin receiving gaps or
slits. Contact pins 113 are inserted into base 116, legs 119 first, from

the top into the slits and are pushed in by a force exerted on leg 117 with

| egs 119 projecting out the bottom of base 116 in order to connect and fix
socket 102 to a printed substrate. Lateral positioning nenbers 121 are
provi ded at the four corners of IC seating portion 128 along with inclined
gui di ng surfaces 122 for positioning and guiding a seni conductor devi ce.
SQJ type term nal | eads 202 of sem conductor device 200, shown in Figs.
15a-15c, extend out the side of a package 201 and are bent downward and
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are electrically connected and electric functional tests on the semiconductor
device can be carried out. Upon completion of the functional test and the
determination of satisfactory or unsatisfactory semiconductor devices,
semiconductor device 200 is removed from socket 102, with unsatisfactory
devices being discarded and satisfactory devices being sent on to subsequent
steps. Since suitable testing of semiconductor devices 200 having a large
number of terminal leads 202 can be carried out accurately in the manner
described above, sockets capable of accommodating different shapes of various
semiconductor devices have been prepared for wide use.

According to socket 102 of the prior art, however, a compressive force is
added to terminal leads 202 from contact parts 114 and 115 when
semiconductor device 200 is disposed in the IC seating portion. Even if the
cdmpressive force added to each terminal lead 202 is relatively small, the total
force becomes large because of the large number of terminal leads 202 which
are used. As a result, when the semiconductor device 200 is to be removed
from socket 102, an extremely large force is required to overcome this aggregate
holding force. In the above described socket 102, a gap 129 is provided
between side 203 of the semiconductor device when seated and base 116. In
order to remove semiconductor device 200 from socket 102, a tool is inserted
from the side of socket 102 into gap 129 and one end of semiconductor device
200 is levered and pushed up for removal. 'In this manner, the number of

terminal leads 202 that are in engagement with contact pins 113 is reduced with



of contact pins 113 (see Fig. 15b). Wen sem conductor device 200 is
~-pressed down fromthe Fig. 15b position, the side of term nal |eads 202
will force contact parts 114 into their respective slits with a result that
the side of termi nal |eads 202 and contact parts 114 rub agai nst one

anot her because of the spring force of contact parts 114, and, therefore,

t he rubbed surfaces of the term nal |eads -3- 202 are cl eaned. \Wen
package 201 is fitted within the space forned by positioning nenmbers 121 to
such an extent that it can no | onger bet Ppushed in further, sem conductor
device 200 is accommpdated in I C seating portion 128 and the cl eaned
surface of termnal |eads 202 engage contact parts 115 | ocated bel ow
contact partresdiiaht redudtivinsinghathe|ding forceatherebyimaking ihpaswblettaovithsiraw 113
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test and tR@miconductor device 200 is raised, however, terminal leads 202 will be
withdrawn after having been engaged in a skewed orientation relative to contact
pins 113 inside socket 102, with a consequence that there will be sorhe terminal
leads 202 which can become entangled between contact pins 113. If a
semiconductor device 200 in such a state is forcefully removed, terminal leads
202 will be bent or contact pins 113 and terminal leads 202 can be further

entangled with each other, thereby exacerbating the removal task.

Moreover, if positioning accuracy has been off vis-a-vis the
semiconductor device that has been loaded in the socket or if the semiconductor
device is inserted in skewed relation to the socket, there may be an
entanglement between the terminal leads of the semiconductor device and the
contact pins of the socket, with a resultant possibility of bending of the terminal
leads of the semiconductor device.

Summary of the Invention

An object of the present invention is the provision of a socket which
overcomes the above noted limitations of the prior art. Another object is the
provision of a socket in which the terminal leads of an electric part being
inserted and removed will not become entangled with the contact pins of the
socket. Other objects, advantages and details of the socket of this invention

appear in the following detailed description of the preferred embodiment of the
invention.



determ nation of satisfactory or unsatisfactory sem conductor devices,
-sem conductor device 200 is renoved from socket 102, with unsatisfactory
devi ces being discarded and satisfactory devices being sent on to
subsequent steps. Since suitable testing of sem conductor devices 200
having a | arge nunber of term nal |eads 202 can be carried out accurately
I n the manner descri bed above, sockets capabl e of acconmobdating different
shapes of various sem conductor devices have been prepared for w de use.
According to socket 102 of the prior ar®; however, a conpressive force is
added to termnal |eads 202 fromcontact parts 114 and 115 when

sem conduct or- device 200 is disposed in the |C seating portion. Even if the
conpressive forgfefydtded,ca eocket ineadd imacdordanczORith she @lvantioelcongises, t he

total force beconmes | arge because of the |arge nunper of. term.nal, | eads 202
whi ch are @askape havigg g &aating \BF?EIP"(I‘R! 'E‘@n‘?'@ﬁ‘?mﬁ@t gt)a icandyior deyigep e

removed fr Qs ?ﬁ% iRl 1S EJE| Mobarditty 1 aCRatdre! Ui RidehfioViheCOMe
this aggregé eg 0 |“ ggf;‘toe?@le. I'n the gbo%escr.i bed socket 102, a gap 129
i s provi dedobicatwaeuntsialpiuzally off cohtact gins: fovcelecticaldeannastionda respedtyeand

base 116. Itenrminal leads of a seated semiconductor device in which the effective distance
between adjacent contact pins is less than the width of each terminal lead of the
semiconductor device to be seated. According to a feature of the invention, the
width of the tip part of the contact pins that engage the terminal leads are made
wider than the remainder of the elongated spring part supporting the tip part.
According to another feature of the invention, members made of an electrically
insulating material are arranged between and adjacent to the contact pins. The
members can be formed integrally with the main socket body or they can be

formed of partition-like insulating film positioned on the main socket body.

As described, the terminal leads of a semiconductor device will not enter
into the gap between the contact pins in a socket having a semiconductor device
seating portion which seats a semiconductor device having a plurality of terminal
leads adjacent to a plurality of contact pins which are electrically connectable
with the terminal leads in which the distance between adjacent ones of a large
number of contact pins is made smaller than the width of each terminal lead. If
the width of the tip part of the contact pins that engage the terminal leads is
made wider than the remainder of the spring part supporting the tip part, the

area for engagement with the terminal leads becomes larger with a result that
the electrical connection becomes more accurate.

Placement of an electrically insulating member between adjacent contact
pins will conveniently prevent any possible short-circuiting therebetween. If the

insulating members are formed as slit partitions integrally formed with the main



order to renpve sem conductor device 200 from socket 102, a tool is
.inserted fromthe side of socket 102 into gap 129 and one end of

sem conduct or device 200 is | evered and pushed up for removal. In this
manner, the nunber of termnal |eads 202 that are in engagenment wth
contact pins 113 is reduced with -4- a resultant reduction in the

hol ding force, thereby making it possible to withdraw the sem conduct or
device 200 with a smaller force. Wen gne end of the sem conductor device
200 is raised, however, termnal |eads 202 will be w thdrawn after having
been engaged in a skewed orientation relative to contact pins 113 inside
socket 102, with a consequence that there wl
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term nal | eads can be further
the main socket body, it becomes possible to bnng the contact pins closer

together.

Brief Description of the Drawings-

Fig. 1 is a side elevational view of a contact pin which is used in a socket
made according to a first embodiment of the invention and Fig. 1a is an enlarged

perspective view of a portion of Fig; 1,

Figs. 2a is a top plan view of a socket made in accordance with the
invention, Fig. 2b is a partial cross section taken along line A-A of Fig. 2a, and
Fig. 2c is a cross section taken along line B-B of Fig. 2a;

Figs. 3a through Fig. 3c are cross sectional views shown for the purpose
of describing details relating to the insertion of a semiconductor device into the
socket;

Fig. 4a shows an enlerged front elevational view of partition members and
contact pins of the socket and Fig. 4b shows a similar view of partition members
and contact pins of a socket made according to the prior art;

Fig. 5 is a full cross section similar to Fig. 2b showing a semiconductor
device partially removed from a socket made in accordance with the first
embodiment;



entangl ed with each other, thereby exacerbating the removal task. Moreover,
-if positioning accuracy has been off vis-a-vis the sem conductor device

t hat has been | oaded in the socket or if the sem conductor device is
inserted in skewed relation to the socket, there may be an entangl enent
between the termnal |eads of the sem conductor device and the contact pins
of the socket, with a resultant possibility of bending of the term nal

| eads of the sem conductor device. Summary of the Invention An object of
the present invention is the provisionf a socket which overcones the
above noted limtations of the prior art. Another object is the provision
of a socket in which the termnal |eads of an electric part being inserted
and renoved wi |Fignetis heiderelevatiame iviw of attontast pimused iparsocket made dvcket .
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the inventiQlrged perspective view of a portion of Fig. 6;

Figs. 7a and 7b are side cross sectional views showing a semiconductor
device seated in a socket made in accordance with the second embodiment with

the contacts in the open and in the closed positions, respectively;

Fig. 8 is a side elevational view of a contact pin used in a socket made in
accordance with a third embodiment of the invention and Fig. 8a is an enlarged

perspective view of a portion of Fig. 8;

Fig. 9 is a top plan view of a socket made in accordance with the third

embodiment of the invention;
Fig. 10 is a partial cross section taken along line C-C of Fig. 9;

Figs. 11a and 11b are top and bottom perspective views, respectively, of
an SOJ type semiconductor device with which the socket of the first embodiment

is used;

Fig. 12 is a top perspective view of a semiconductor device of the TSOP

type with which the socket of the second embodiment of the invention is used;

Fig. 13 is a top perspective view of a semiconductor device of the QFP

type with which the socket of the third embodiment of the invention is used;



-5- Briefly stated, a socket made in accordance with the invention
-conprises a base having a seating portion for the placenent of a

sem conductor device with a plurality of termnal |eads. According to a
feature of the invention, the socket nmounts a plurality of contact pins for
el ectrical connection to respective termnal |eads of a seated

sem conduct or device in which the effective distance between adj acent
contact pins is less than the width of each termnal |ead of the

sem conductor device to be seated. Accd@ﬁing to a feature of the invention
the width of the tip part of the contact pins that engage the term nal

| eads are made wi der than the renminder of the elongated spring part
supporting the Fig Haris. aAep plan Mgw of arrecketr madet agaordingt tectherprigr ardin,
menbers made of,.an electrically | ' .eri al A aggf en
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filmpositioned on the nain socket body.

Figs. 15a through 15c are side cross sectional views of the Fig. 14a
socket shown for the purpose of describing the manner in which a
semiconductor device is inserted into its socket.

Detailed Description of Preferred Embodiments

The first embodiment of the invention will be described by referring to
Figs. 1 through 5. Socket 2 is to be used for testing semiconductor devices of
the SOJ type in the same manner as the aforementioned socket 102. Socket 2
comprises a base 16 formed of suitable electrically insulating material which
mounts in a bottom wall thereof a plurality of contact pins 13 formed by punching
from a metal plate. The metal plate is preferably made of a copper alloy whose
thickness is approximately 0.4 millimeters with width “a” of the contact, as seen
in Fig. 1a, being 0.4 millimeters. Contact pin 13 has a pedestal 11, as shown in
Fig. 1, with two contact parts 14 and 15 being flexibly supported respectively at
the free distal end of elongated spring parts 18, and 18, extending upwardly
from pedestal 11. A leg part 19, for connection to a printed substrate, extends
downwardly from the pedestal. Contact part 14 extends further from pedestal 11
than contact part 15 so that it is disposed higher than contact part 15. Contact
part 14 has a tip which is formed wider than the remainder of the spring parts by
bending and deforming and has a width “b" of approximately 0.55 millimeters.
An |C accommodating recess 28 is formed at the center of base 16 where an IC
device seating portion is formed. A plurality of slit forming members or partitions

31 made of electrically insulating resin, formed integrally with the base 16, are



As described, the termnal |eads of a sem conductor device will not enter
~1into the gap between the contact pins in a socket having a sem conductor

- device seating portion which seats a sem conductor device having a
plurality of term nal |eads adjacent to a plurality of contact pins which
are electrically connectable with the termnal |eads in which the distance
bet ween adj acent ones of a |large nunber of contact pins is made smaller
than the width of each termnal lead. |§ the width of the tip part of the
contact pins that engage the termnal |eads is nmade w der than the

remai nder of the spring part supporting the tip part, the area for
engagenent with the term nal Ieadstgggones |l arger with a result that the
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any possib?e short-circuiting therebetween. I f the Insulating menbers are

formed as bétwegmapartitions 81iwithe greoinkact fpim 18dmoaimtiedtineeachi respective slit but
with spring part 18, and part 17 omitted for purposes of illustration. Slits 32 are
arranged in two rows on base 16 on opposite sides of recess 28 in such a way
as to accommodate the lead terminal arrangement of the semiconductor device
to be tested. Contact pins 13 are inserted into respective slits 32 from the top
with leg part 19 extending through the bottom wall of base 16. The width c
(thickness) of partitions 31 is approximately 0.3 millimeters, however, width d of
the top part is reduced to approximately 0.15 millimeters and the pitch of
partitions 31 is approximately 0.8 millimeters. Therefore, the width of slit in the
upper part is approximately 0.65 millimeters and the width of the slit in remainder
is approximately 0.5 millimeters. Spring parts 18; and 18, are located where the
width of the slit between adjacent partitions is 0.5 millimeters and contact part 14
is locate where the width of the slit is 0.65 millimeters. The pitch of the contact
pins 13 is also approximately 0.8 millimeters so that the distance between spring
parts 18, and 18, of adjacent contact pins is approximately 0.4 millimeters and
the distance f between the contact parts 14 is approximately 0.25 millimeters.
Thus, spring parts 18,, 18, and contact parts 14 can move out of and into slits 32
without engaging slit member 32. Spring parts 18, 18, and contact parts 14, 15

of each contact pin lie in a plane and are movable in the plane toward and away
from the IC device seat.

Semiconductor device 200, shown in Figs. 11, 12, is inserted in socket 2
with its top 203 facing downwardly, held horizontally at the IC accommodating
recess 28 (refer to Fig. 3a) and lowered vertically from that position. In this
manner, terminal lead 202 first engages contact part 14 located at the top of

contact pin 13. If semiconductor device 202 is pushed down from that position,



-6- socket body, the socket production steps can be sinplified. If the
insulating nmenber is made froma partition-like insulating filmthat has
been positioned on the main socket body, it becomes possible to bring the
contact pins closer together. Brief Description of the Drawings Fig. 1 is a
side el evational view of a contact pin which is used in a socket nade
according to a first enbodi nent of the invention and Fig. la is an enl arged

perspective view of a portion of Fig. _é'_Fi gs. 2ais atop plan view of a
socket made in accordance with the inv Rtion, Fig. 2b is a partial cross

section taken along line A-A of Fig. 2a, and Fig. 2c is a cross section
taken along line B-B of Fig. 2a; Figs. 3a through Fig. 3? are Cross
sectional thecside o minglead20z slidgen dre widaly-formed vrit of centagt BA%Hd4t o t he
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consequence that the slidingly rubbed faces are cleaned. Upon receipt of
semiconductor device 200 on IC device seat 28, contact parts 15 engage the
side of terminal leads 202 with contact pins 13 and respective termir_lai leads 202
electrically connected, thereby ushering in a state where an electrical test can
be conducted. Upon termination of the electrical test, one end of semiconductor
device 200 is lifted by using a tool to tilt the device, thereby facilitating

withdrawal and removal of semiconductor device 200 from socket 2.

Dimensions of terminal leads 202 of semiconductor device 200 are such
that the width of each is approximately 0.47 millimeters at the root part 205 but it
is reduced toward the tip part 206 to a width of 0.26 millimeters (see Fig. 5). As
mentioned above, the distance f between contact parts 14 of contact pins 13 is
0.25 millimeters so that even tip parts 206 which are in engagement with contact
parts 14 will not become entangled in the gap between contact parts 14 when
one end of the semiconductor device 200 has been raised as shown in Fig. 5.
Accordingly, there is no possibility for terminal lead 202 to be bent or entangled

preventing semiconductor device 200 from being withdrawn at the time of
removal.

According to sockets of the prior art as described above, the width of
each partition or slit forming member 131 is 0.3 millimeters, as shown in Fig. 4b.
In addition, the width of contact pin 113 is 0.4 millimeters not only at the contact
parts 114 and 115 but also at the remainder of the spring support part and the
pitch of slit members 131 and contact pins 113 is 0.8 millimeters. Therefore, the

gap between contact parts 114 is 0.4 millimeters, with a resuit that the tip portion
206 of the terminal lead 202 can easily get caught.



contact pins of the socket and Fig. 4b shows a simlar view of partition
nmenbers and contact pins of a socket made according to the prior art; Fig.

5is a full cross section simlar to Fig. 2b showi ng a sem conductor device
- partially renoved froma socket made in accordance with the first

enbodi nment ; -7- Fig. 6 is a side elevational view of a contact pin used
In a socket made in accordance with a second enbodi nent of the invention
and Fig. 6a is an enlarged perspective view of a portion of Fig. 6; Figs.
7a and 7b are side cross sectional viewé‘shomﬁng a sem conductor device
seated in a socket nmade in accordance with the second enbodi nent with the
contacts in the open and in the closed positions, respectively; Fig. 8 is a
side elevational view of a contact pin used in a socket nade in

In the case of a socket of this invention, no such inconvenience is
experienced and semiconductor device 200 in a skewed orientation can easily
be withdrawn. Since terminal lead 202 slides against the widened part of

contact part 14, the side of terminal lead 202 is cleaned without fail to provide an
optimum electrical connection. -

The second embodiment of the invention will be explained below by
referring to Figs. 6 and 7. Socket 3 of the second embodiment comprises a base
46 formed of suitable electrically insulating material, a cover 56 placed on base
46 and biased upwardly by a spring, not shown, and contact pins 43 shown in
Fig. 6 mounted in base 46. Each contact pin 43 has a pedestal part 41, with a
spring part 48 extending generally upwardly therefrom. A contact part 44 and a
trigger portion 42 are formed at distal bifurcated ends of spring part 48. A leg
part 49, used for connection with a printed substrate, extends downwardly from
pedestal part 41. Contact pin 43 is formed by stamping from a metal plate with
the tip of contact part 44, being bent and deformed to increase its width. Contact
pin 43 has a width a' of approximately 0.2 millimeters, the same as spring part
48 and width b’ of the wider part of approximately 0.4 miilimeters. An IC device
accommodating recess 58 is formed with partition members 61, formed integrally
with base 46, arranged on opposed sides equally spaced from one another with
a slit being formed between respective slit members. A contact pin 43 is
inserted in respective slits with leg part 49 inserted first from above and, as the
force receiving part 47 is pushed down, the contact pin is placed in the bottom
wall of base 46 with leg part 49 extending downwardly from the bottom of base
46 for connection with a printed substrate and fixation of socket 3 as a whole
thereto. When cover 58 is pressed down in opposition to the spring force, the

result will be as shown in Fig. 7a. In this state, trigger part 42 of contact pin 43



accordance with a third enbodi rent of the invention and Fig. 8a is an

enl arged perspective view of a portion of Fig. 8, Fig. 9 is a top plan view
of a socket nmade in accordance with the third enbodi ment of the invention;
Fig. 10 is a partial cross section taken along line CGC of Fig. 9; Figs. 11
a and 11 b are top and bottom perspective views, respectively, of an SQJ
type sem conductor device with which the socket of the first enbodinent is

used; Fig. 12 is a top perspective vi ew. of a sem conductor device of the
TSOP type with which the socket of the €zcond enbodi ment” of the invention

Is used; Fig. 13 is a top perspective view of a sem conductor device of the
QFP type with which the socket of the third enbodi mnent of the invention is

used; Fseves ¢ @ Jollowespand iy cammed pubwarglykby Gapy aneaeyr 87 fermeed ime
prior art 'cover 56, thereby moving contact part 44 upwardly and outwardly. The

thickness and the pitch of partitions 61 are the same as in the above described
socket 2, with the top of partitions 61 being reduced in thickness. When trigger
parts 42 are moved by cam 57, the widely-formed part of contact pané 41 will be
received in respective slits formed between partitions 61. If semiconductor
device 300 is dropped vertically through the opening provided at the center of
cover 56 into the IC accommodating recess 58 of base 46, followed by the
raising of cover 56 by means of the spring, cam member 57 moves upwardly as
shown in Fig. 7b allowing each contact part 44 to move into electrical connection

with a respective lead terminal 302 as a result of the spring force of spring parts
48,

If the orientation of the semiconductor device is skewed when loaded into
a prior art socket, the contact pins can be inserted between the terminal leads,
thereby making it impossible to obtain electrical connection.

The distance between adjacent contact parts of socket 3 made in
accordance with the invention is approximately 0.25 millimeters, which is smaller
than the width (0.26 millimeters) at the tip of terminal [ead 302. Therefore, there
is no possibility for the terminal lead 302 to become entangled in the gap
between contact parts 44, with a result that semiconductor device 300 can be
easily removed. The width of the parts which engage terminal leads 202 is
made relatively large so that contact pin 302 will not be damaged.

The third embodiment of this invention will be described by referring to
Figs. 8 through 10. Reference numeral 4 in Figs. 9 and 10 indicates a socket to

be used in an electrical test or a burn-in test of semiconductor devices 400 of the



Fig. 14b is a partial cross section taken along line |-1 of Fig. 14a, and
-14c is a partial cross section taken along line Il1-11 of Fig. 1l4a; and
Figs. 15a through 15c are side cross sectional views of the Fig. 14a socket
shown for the purpose of describing the manner in which a seniconductor
device is inserted into its socket. Detailed Description of Preferred
Enbodi nents The first enbodi nent of the invention will be described by
referring to Figs. 1 through 5. Socket is to be used for testing

sem conduct or devices of the SQJ type‘? " t he same manner as the

af orenenti oned socket 102. Socket 2 conprises a base 16 forned of suitable
electrically insulating material which mounts in a bottomwall thereof a
plural i ty @QFPqquacifiat packageBtyper r&m\tw m@ﬁ@h’#h@"ﬂ iofriga Bnist ugedinosketrhe

tal plat fe
o D13t L5 kil e B0 i e B A R GHOERT o
Fig. la, beirfigl ErodsHectibARalkdsrs on (PRt @C obiFig. JQ, feapeetivatyle GartadtlpinaZ3 shown

in Fig. 1, with two contact parts 14 and 15 b fl exibly. supported
respect i vehas atpedrstal f’éewﬂhé‘t%"tﬁd’aéfﬂeﬂ@ﬁ@%ﬁ g‘é(rﬁqpﬁ’ﬁnﬁérb[ sg)&@g%ﬁfﬁ 182

extendi ng 78 \é'ﬁfeql ding upwardly from pedestal 71. A leg part 79 extends downwardly from
pedestal 71 for connection with a printed substrate. Contact pin 73 is formed by
stamping from a metal plate with the width of the top of contact part 74 increased
by means of bending and deforming as in the case of the previously described
contact pins 3 and 13. The width a” at places other than the widened part and
the width b” in the widened part are approximately 0.3 millimeters and 0.55
millimeters, respectively. Socket 4 has a base 76 formed of electrically
insulating material with an IC accommodating recess 88 formed at the center of
base 76. Partition members 91, formed integrally with base 76, are arranged
and spaced equally from each other around IC accommodating recess 88 with a
slit being formed between respective partitions 91. Contact pins 73 are inserted
in respective slits from above base 76 with leg part 79 extending out the bottom
of base 76. Contact parts 74 are arranged to be positioned above the slits and,
as semiconductor device 400 is dropped from the loading mechanism and
guided by positioning parts, generally indicated at 81, into IC accommodating
recess 88, the tops of terminal leads 402 are made to engage the widened part
that has been formed on contact part 74. |f the tips of terminal leads 402 are
pressed from above by means of a loading member, not shown in the drawing,
an electric connection between each terminal lead 402 and a respective contact
pin 73 occurs. Since the width of the top of partition 91 is decreased in the
same manner as in the previously described embodiments, the width of the slits
is targe at the top but small at the bottom. The width of the top part of the slits is
made larger than the widened part of contact part 74 at the top so that the

widened part of contact parts 74 are enabled to be received in respective slits



from pedestal 11. A leg part 19, for connection to a printed substrate,
-extends downwardly fromthe pedestal. Contact part 14 extends further from
pedestal 11 than contact part 15 so that it is disposed higher than contact
part 15. Contact part 14 has a tip which is forned wider than the remai nder
of the spring parts by bending and deform ng and has a wdth "b" of
approximately 0.55 mllinmeters. An | C accommodating recess 28 is forned at
the center of base 16 where an IC devig _seating portion is formed. A |
plurality of slit form ng nmenbers or partitions 31 nade of electrically
insulating resin, formed integrally with the base 16, are -9- arranged

al ong two opposed sides of recess 28, spaced equally from one another on
each si de. f‘hcqré?“érmg“t'@q:mveéego“ﬂ-i ?f H%‘f’@"‘@% ce Shatebrg beqpen

partiti ons ddedith Hné tiHANsPermiial idatis 862 i$ YeinBvEd Hitet 860 Rohpi&tion | u

W th spri na part 18, %%d part 17 %% tted ?or pur poses o? i Hpués*{@a?f gﬁ.

Slits 32 aetectrical test on semiconductor device 400, contact parts 74 return to a position
above the slits. Semiconductor device 400 can be lifted vertically and easily
removed. However, there are many instances where the orientation in which

semiconductor device 400 is held is unsatisfactory, that is, where semiconductor
device 400 is skewed.

Since the distance between the contact parts of the contact pins which
are located in the slit is larger than the width of terminal lead 402 in a
conventional prior art socket, there have been cases where the tip of terminal

leads 402 become entangled between the contact parts when the orientation of
semiconductor device 400 is skewed.

In a socket made according to this embodiment of the invention, the
distance between the widened parts of the contact pins that are located above
the slits is approximately 0.25 millimeters as in the case of the previously
described socket 2, which is smaller than the width of 0.26 millimeters at the tip
of terminal leads 402. Accordingly there is no possibility for terminal leads 402

to become entangled between contact parts 74, with a result that the
semiconductor device 400 can be easily removed.

Partition members 91 are used in base 76 to form slits, however; if
desired, an insulating film or the like may be inserted between the contact pins
instead of using the partitions. In such case, the insulating film could be
adhered on the side of the contact pins using an adhesive or grooves could be
formed in the base with insulating films supported in the grooves.



arranged in two rows on base 16 on opposite sides of recess 28 in such a
-way as to accommodate the |ead term nal arrangenent of the sem conductor
device to be tested. Contact pins 13 are inserted into respective slits 32
fromthe top with leg part 19 extending through the bottomwall of base 16.
The width ¢ (thickness) of partitions 31 is approximately 0.3 mllineters,
however, width d of the top part is reduced to approximately 0.15
mllimeters and the pitch of partitionsg3l is approximtely 0.8
mllimeters. Therefore, the width of slit in the upper part is
approximately 0.65 mllinmeters and the width of the slit in remainder is

approximately 0.5 mllinmeters., Spring.p s 18 nd 182 .are | ocated where
the wi dth of th@_"s?‘fqd'ﬂgt eﬁ"%ﬁ _t ‘E‘;F‘?’P’E‘i‘%n@%gs %‘:ZQ‘%SFF\"??&P&F?'and

contact pagbyitd Hetwbets d8bRtadNBING dfike Sbekkdt piirstidift t6thé invierflioRdit HekbbineBt er s.
The pitch of the contact pins 13 is also approximately 0.8 mllineters so

that the dpsssihlectorprevertoenstinggf thertesminel taadsig Zosnegigmeiththe semaval pi ns
1S abpl oxi g?‘gﬁé %e%iéor{ﬂ&c}k{é%&é\gé%fﬁw ﬂ&{] %oleﬁtTa?ﬁﬁhEr PGhue e %ﬁfgﬁﬂiﬂcﬁﬁ

parts 14 i pproxi ma i et érs. Thus, spring par 82 and
contact paehgadd thentermireal oleadsfarencelatitely sdides the agdunacyt ofrtbaoeleotril it
menber 32. Spring parts, 18,, 182 an(il1 contact part %4, 15
connection is enhanced. Since the widened part of the contact parts can be
moved in and out of the slits by decreasing the width of only a portion of the

partitions, the strength of the partitions will not be adversely affected.

it should be understood that although the preferred embodiments of the
invention have been described in order to illustrate the invention, the invention
includes various modifications and equivalents to the disclosed embodiment. It
is intended that the invention include all modifications and equivalents falling
within the scope of the appended claims.



of each contact pin lie in a plane and are novable in the plane toward and
-away fromthe I C device seat. Sem conductor device 200, shown in Figs. 11
12, is inserted in socket 2 with its top 203 faci ng downwardly, held
horizontally at the I C accommbdati ng recess 28 (refer to Fig. 3a) and

| owered vertically fromthat position. In this manner, term nal |ead 202
first engages contact part 14 |located at the top of contact pin 13. |If

sem conduct or device 202 is pushed dov_vg fromthat position, -10- the
side of term nal |eads 202 slide on th

W del y- f or med arts
14 which are biased against the termnal |eads by sprlﬁmﬂuﬁllmnﬁllmmﬁ)

consequence that the slidingly rubbed faces are cl eaned®* Uport r &cefpt* of
seni conducWhat isLkaied 00 on | C device seat 28, contact parts 15 engage the

side of term nal |eads 202 with contact pins 13 and respective term nal
| eads 202 '

1. Socket apparatus for removably mounting an electronic package
having a plurality of terminal leads comprising:

a base having a bottom wall,

an electronic package receiving seat disposed in the socket,

a plurality of contact pins mounted in the bottom wall along at least
two opposed sides of the electronic package seat, the pins each having an
elongated flexible spring part with a free distal contact tip extending upwardly
from the bottom wall, each elongated flexible spring part lying in a plane and
being movable in the plane toward and away from the electronic package seat,
the spririg part have a first width forming a surface facing the electronic package
seat and the contact tip formed with a second width, greater than the first width,’

facing the electronic package seat for engagement with a respective terminal
lead of the electronic pacl{age.

2. Socket apparatus according to claim 1 in which a second elongated
spring part of each contact pin extends upwardly from the bottom wall having a
free distal end lying in the plane and having a width equal to the first width
forming a:"surfece facing the electronic package seat, the contact tip being
disposed further from the bottom wall than the free distal end so that the terminal
leads of an electronic package are first wiped by the contact tip and then

engaged by the free distal end upon inserting an electronic package into the
electronic package seat.

3. Socket apparatus according to claim 1 further comprising a cover

formed with a centrally disposed opening therethrough, the cover movably



el ectrically connected, thereby ushering in a state where an el ectri cal
.test can be conducted. Upon term nation of the electrical test, one end.of
sem conductor device 200 is lifted by using a tool to tilt the device,
thereby facilitating w thdrawal and renoval of sem conductor device 200"
fromsocket 2. Dinensions of term nal |eads 202 of sem conductor device 200

are such that the width of each.is approxi mately mllinmeters at the
root part 205 but it is reduced toward etip pasm 0. 26
mllimeters (see Fig. 5). As nentioned above, thenzm t ween
contact parts 14 of contact pins 13 is 0.25 mlli ﬂw ’w tip
parts 206 which are in engagement with contact part$ 19 w cone

entangl ed Glainha cgatinuad:ween contact parts 14 when one end of the .
sem conduct or device 200 has been raised as shown in Fig. 5. Accordingly,

there is no possibility for termnal |ead 202 to be bent or entangled
prevent i ng rurité® newaidoand emiayefr@®Other ivmseh el bgmvsdrfabeatunmet! drhthe cowverof

renoval . According to sockets, of the rt as desc ed above, the
W ath of e sasheaniest fh heving 4 bdasrdolrmdiurotan atached it SREBRISS. s
shown in Figitfd spring part and engageable with the cam surtace for moving the spring

part upon movement of the cover.

4. Socket apparatus according to claim 1 in which the terminal leads are
arranged in rows and are equally spaced from one another in each row and the

second width of the contact tip is greater than the spacing between adjacent
terminal leads.

5. Socket apparatus according to claim 1 in which the terminal leads are
arranged in rows and each terminal lead has a tip with a given width taken in the
direction of the respective row, the contact pins are' arranged in rows and are
equally spaced from one another in each row, the spacing between adjacent

contact tips of the second width being less than the given width of the tips of the
terminal leads.

6. Socket apparatus according to claim 1 further comprising electrically
insulating partitions extending from the bottom wall to an upper portion disposed
between the elongated flexible spring parts of adjacent contact pins forming
elongated flexible spring part receiving slits and the thickness of the upper
portion of the partitions being decreased to provide sufficient space from

reception of respective contact tips having the second width.

7. A socket comprising a semiconductor device seat for the placement of

a semiconductor device having a plurality of terminal leads each having a tip



In addition, the width of contact pin 113 is 0.4 mllinmeters not only at
-the contact parts 114 and 115 but also at the remuinder of the spring .
support part and the pitch of slit menmbers 131 and contact pins 113 is 0.8
mllimeters. Therefore, the gap between contact parts 114 is 0.4
mllimeters, with a result that the tip portion 206 of the termnal | ead
202 can easily get caught. In the case of a socket of this invention, no
such inconveni ence i s experienced and §n1conductor device 200 in a skewed
orientation can easily be w thdrawn. Sitce tern1naL_¢£§mLé%E%1ﬁﬂ1ma§—agalnst

the wi dened part of contact part 14, the side of termnal

cl eaned without fail to provide an opt| mum el ectri ﬂ‘lu m(i

second enbodi nent of the invention will be explai n | ng to
Figs. 6 and, 7. SO of the second enbodi nent corrprl ses a base 46 forned
of suitablnt-(‘ilallémﬁil y Insulating material, a cover 56 placed on base

with a given width and a plurality of contact pins mounted in the socke_t adjacent
the semiconductor device seat, the contact pins each having a contact tip which
is electrically connectable to- a respective terminal lead of a seated
semiconductor device, the distance between adjacent contact tips being less

than the given width of the tip of each terminal lead of the seated semiconductor
device. '

8. A socket comprising a semiconductor device seat for the placement of
a semiconductor device having a plurality of terminal leads each having a tip
with a given width and a plurality of contact pins having a contact tip with a
selected width mounted in the socket adjacent the semiconductor device seat
which are electrically connectable to a respective terminal lead of a seated
semiconductor device, the selected width of each contact tip being larger than
the distance between the adjacent terminal leads.

9. A socket according to claim 7 in which the plurality of contact pins are
each formed of a contact tip and a remainder part, the remainder part having a
width, the given width being greater than the width of the remainder part.

10. A socket according to claim 8 in which the plurality of contact pins are
formed of a tip part and a remainder part, the remainder part having a width, the
given width being greater than the width of the remainder part.

11. A socket according to claim 7 further comprising insulating members
made of an electrically insulating material, a said insulating member being

disposed between adjacent contact pins.



46 and bi ased upwardly by a spring, not shown, and contact pins 43 shown in
-Fig. 6 nounted in base 46. Each contact pin 43 has a pedestal part 41, with
a spring part 48 extending generally upwardly therefrom A contact part 44
and a trigger portion 42 are forned at distal bifurcated ends of spring
part 48. A leg part 49, used for connection with a pti strate,
extends downwardly from pedestal part 41. Contact pin 43 is fornmed by

stanping froma netal plate with the tip of contact m Mi t and
deforned to increase its width. Cont aclt‘Qpi n 43 has aFf mm“ ”m” r
approximately 0.2 mllineters, the sanme as spring part 48 ahd Wi dth*p' of

the wider part of approximately 0.4 mllineters. An.l C deyice accomobdati ng

recess 58 is fcv2ved spcket aegordingda clalmyB further canprisiag # NG MEMRPESH base
46, arran ORRO, ' f i t b iy Sl it
bei ng for qnggd%&fmggnarsgg%gg?m%ﬂgﬁq anréetgﬁglrega i@dﬁ?@gﬁﬁ%lrﬂ&ﬁ&t Fst:Jéi'rflgserted
i n respectdisposdd betweehadjampnpeontadOpinsserted first from above and, as the
force receiving part 47 is pushed down, the contact pin is placed in the
bottom wal | of base 46 with leg part 49 extendi ng downwardly fromthe
bottom of base f‘:ﬁ.l AQockeNa&sdrding tWicldima i WhieH the BatketittasnBody ¥alliipn of
ol e

socket 3 as a . )
which the insulating members are partitions integrally formed with the body.

14. A socket according to claim 12 in which the socket has a body and in

which the insulating members are partitions integrally formed with the body.



thereto. When cover 58 is pressed down in opposition to the spring force,
-the result will be as shown in Fig. 7a. In this state, trigger part 42 of
contact pin 43 -12- serves as a follower and is cammed outwardly by cam
menber 57 formed in cover 56, thereby noving contact part 44 upwardly and
outwardly. The thickness and the pitch of partitions 61 are the sane as in
t he above described socket 2, with the top of partitions 61 being reduced

in thickness. When trigger parts 42 ar_g moved by cam 57, the widely-forned
part of contact parts 41 will be recei %d i n resgective slits formed

bet ween partitions SPCKET ARPRARARHE-FOR SEMICONBUETOR DEVAGES vertically .
t hrough the opening provided at the center of cover 56 into the IC
accommdat&@j@%ﬂh&.@%%se 46, followed by the raising of cover 56 by
means of the spring, cam nenber 57 noves upwardly as shown in Fig. 7b

al l owi ng each contact part 44 to nove into electrical connection
A socket (2) mounts contact pins (13), each of which has contact parts

(14, 15) received in a respective slit (32) formed by partitions (31), each contact
part (14) having an enlarged wid_th at its tip. When a semiconductor device
(200) is inserted into the socket:(2), contact parts (14, 15) of each pair serially
engage with a respective terminal lead so that the semiconductor device (200) is
ready for electrical testing. According to the invention, the distance between
respective contact parts (14) is less than the width of the terminal leads, thus the
terminal leads (202) do not become entangled with the contact parts (14) upon
inserting or removing a semiconductor device into or out of the socket. The
upper distal portioh of the partition (31) have a reduced thickness to provide
clearance for receipt of the contact part (14). A second embodiment shows a
socket (3) having contact pins (43) having enlarged contact tips (44) along with
trigger follower parts 42 and a movable cover having a cam (57). A third
embodiment shows a socket (4) having contact pins (73) having enlarged

contact tips (74) arranged on four sides of a semiconductor device seating
portion (88).

Figure 1



with a respective lead terminal 302 as .a result of the spring force of
-spring parts 48. |If the orientation of the sem conductor device is skewed
when | oaded into a prior art socket, the contact pins can be inserted
between the term nal |eads, thereby nmaking it inpossible to obtain

el ectrical connection. The distance between adjacent contact parts of
socket 3 nmade in accordance with the invention is approximtely 0.25
mllimeters, which is smaller than the width (0.26 mllineters) at the tip
of termnal |ead 302. Therefore, ther '#§ no possibility for the term nal

| ead 302 to becone entangled in the gi& etween contact parts 44, with a
result that sem conductor device 300 can be easily renoved. The w dth of
the parts which engage term nal |eads 202 is nade relatively |arge so that
contact pin 302 will not be damaged. The third enbodi ment of this invention
wi |l be described by referring to Figs. 8 through 10. Reference nuneral 4
in Figs. 9 and 10 indicates a socket to be used in an electrical test or a
bumin test of sem conductor devices 400 of the

Fig la
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-13- QFP (quad flat package) type. Contact pin 73, shown in Fig. 8, is used
-in socket 4. Figs. 9 and 10 are a top plan view of socket 4 with the cover
renoved and a partial cross section taken on line CGC of Fig. 9,
respectively. Contact pin 73 has a pedestal 71, with a contact part 74 that
is flexibly supported by spring part 78 extending upwardly from pedest al

71. Aleg part 79 extends downwardly from pedestal 71 for connection with a
printed substrate. Contact pin 73 is formed by stanping froma netal plate
with the width of the top of contact pag 74 increased by neans of bending
and deformng as in the case of the previously described contact pins 3 and
13. The wdth a" at plages other than th dened part and the width b" in
the wi dened part are aggthinately 0.3 V‘Bmaters 3hd O.5%3m I lineters,
respectively. Socket 4 of elettrically insulating

material with an | C acco 3 Pral Jdﬂijgﬁﬁer of base
76. Partition nmenbers 91 It dir 76_‘?re arranged
auggutd l; 4.
4715
Fig 2a
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Fig 2b
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and spaced equally from each other around I C acconmpdating recess 88 with a
-slit being forned between respective partitions 91. Contact pins 73 are
inserted in respective slits from above base 76 with | eg part 79 extendi ng
out the bottom of base 76. Contact parts 74 are arranged to be positioned
above the slits and, as sem conductor device 400 is dropped fromthe

| oadi ng nmechani sm and gui ded by positioning parts, generally indicated at
81, into I C acconmpdati ng recess 88, the tops of term nal |eads 402 are
made to engage the w dened part that ?een formed on contact part 74. If
the tips of termnal |eads 402 are pressed ¢¥Bh1ab Ekfy means of a | oading

menber, not shown in the draw ng, an eI:G.rlc conhe n between each
termnal |lead 402 and a respect|Vfl 'uii Since the width
of the top of partition 91 Im?'TQiEC Mm e ner as in the
previously described enbodi the Jwi dth of k& he sI s is large at the
top but small at the bottom The wi_dt h @8 the to r1,of the slits is nade
| arger than the wi dened part Fhe™top so that the

w dened part of contact parts 9p§ived in respective
slits
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-14- when contact part 74 has noved down. |If the downward force that has
+been added to the tips of termnal |eads 402 is renoved after the

conpl etion of an electrical test on sem conductor device 400, contact parts
74 return to a position above the slits. Sem conductor device 400 can be-
lifted vertically and easily renoved. However, there are many instances
where the orientation in which sem conductor device 400 is held is

unsati sfactory, that is, where sem conductor device 400 is skewed. Since
t he di stance between the contact part§/¥3the contact pins which are

| ocated in the slit is larger than the ' wdth of termnal lead 402 in a
conventional prior art socket, there have been cases where the tip of
term nal |eads 402 becomf entangl gd getween the contact parts when the
orientation of sem conductor device 400 i Zskemqﬁ. I n a socket made
according to this enbodi nent of the | nvenELQn HA?

b

i

o000 Q.

Fig 4a

g.emm 0
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Fig 4b




di stance between the wi dened parts of the contact pins that are | ocated
-above the slits is approximately 0.25 mllinmeters as in the case of the
previ ously described socket 2, which is smaller than the width of 0.26
mllimeters at the tip of termnal |eads 402. Accordingly there is no
possibility for termnal |eads 402 to becone entangl ed between contact
parts 74, with a result that the sem conductor device 400 can be easily
renmoved. Partition nenbers 91 are used in base 76 to formslits, however
if desired, an insulating filmor the djke may be inserted between the
contact pins instead of using the partitions. In such case, the insulating
filmcould be adhered on the side of the contact pins using an adhesive or
grooves could be formed in the base with insulating filnms supported in the
gr ooves. -15- By avoidiQB t he entangl enent of term nal |eads of the
seni conduct or o —
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devi ce between contact pins of the socket pursuant to the invention, it
-beconmes possible to prevent bending of the termnal |eads in connection
with the renoval of the sem conductor device fromthe socket. Further,
since the parts which engage the terminal |eads are relatively wi de, the
accuracy of the electric connection is enhanced. Since the wi dened part of
the contact parts can be noved in and out of the slits by decreasing the
width of only a portion of the partitions, the strength of the partitions
will not be adversely affected. It Shﬁ?' be understood that although the
preferred enbodi nents of the inventio hdve been described in order to
illustrate the invention, the invention includes various nodifications and
equi valents to the disclosed enbodinent. It is intended that the invention
include all nodifications and equivalents falling within the scope of the
appended cl ai ns. -16-

A\

Fig 6a

Fig 6



What is Clainmed 1. Socket apparatus for renovably nounting an el ectronic
-package having a plurality of termnal |eads conprising: a base having a
bottomwal |, an el ectronic package receiving seat disposed in the socket, a
plurality of contact pins mounted in the bottomwall along at |east two
opposed sides of the el ectronic package seat, the pins each having an

el ongated flexible spring part wwth a free distal contact tip extending
upwardly fromthe bottomwall, each elongated flexible spring part lying in
a plane and being novable in the plane toward and away fromthe electronic
package seat, the spring part have a 14t width form ng surface facing
the el ectroni c pacBagg seat and the contact tip forned mﬁgﬂ a second w dth,

greater than the fi : Ci ng thgﬂglectronlc P aQiZOr
engagenment with ar ect m nal | of th o) ckage. 2.
Socket apparatus ac@oy N fQ clipimi | i opgdt ed spring
part of each contact “Q\ epgst opbdmyalllfhdGi ng a
300+
302 61

Fig 7b



free distal end lying in the plane and having a wdth equal to the first
-wdth formng a surface facing the el ectronic package seat, the contact tip
bei ng di sposed further fromthe bottomwall than the free distal end so
that the term nal |eads of an el ectronic package are first w ped by the
contact tip and then engaged by the free distal end upon inserting an

el ectroni c package into the el ectroni c package seat. 3. Socket apparatus
according to claim1 further conprising a cover formed with a centrally
di sposed openi ng therethrough, the cover novably Claim 3 continued:
mounted toward and away fromthe baseg;@z3cam surface forned on the cover
and each contact pin having a trigger follower portion attached to the
el ongated flexible spring part and engageable with the cam surface for
noving the spring part upon novenent of the cover.

Fig 8a

U Fig 8



4. Socket apparatus according to claim1l in which the termnal |eads are
-arranged in rows and are equally spaced from one another in each row and
the second width of the contact tip is greater than the spacing between
adj acent term nal |eads. 5. Socket apparatus according to claim1 in which
the termnal |eads are arranged in rows and each term nal lead has a tip
with a given width taken in the direction of the respective row, the
contact pins are arranged in rows and are equally spaced from one anot her
in each row, the spacing between adjacent contact tips of the second w dth
being l ess than the given width of th¥’¥3ps of the terninal |eads. 6.
Socket apparatus according to claim1l further conprising electrically
insulating partitions extending fromthe bottomwall to an upper portion
di sposed between the elongated flexible spring parts of adjacent contact
pins form ng elongated flexible spring part receiving slits and the

t hi ckness of the upper portion of the partitions being decreased to provide

sufficient space fromreception of respective contact tips having the
second w dt h.
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7. A socket conprising a sem conductor device seat for the placenent of a
»sem conduct or device having a plurality of termnal |eads each having a tip
-18- Caim?7 continued: with a given width and a plurality of contact pins
nounted in the socket adjacent the sem conductor device seat, the contact
pi ns each having a contact tip which is electrically connectable to - a
respective termnal |ead of a seated sem conductor device, the distance

bet ween adj acent contact tips being | ess than the given width of the tip of
each termnal | ead of the seated sem conductor device. 8. A socket
conprising a sem conductor device sed0/i®r the placenent of a sem conductor

device having a plurality of termnal |eads each having a tip with a given
width and a plurality of conta contact tip with a

Fig 10
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selected width nmounted in the socket adjacent the sem conductor device seat
-which are electrically connectable to a respective termnal |ead of a

seat ed sem conductor device, the selected width of each contact tip being

| arger than the distance between the adjacent term nal |eads. 9. A socket
according to claim7 in which the plurality of contact pins are each forned
of a contact tip and a renai nder part, the remai nder part having a w dth,
the given width being greater than the width of the renminder part. 10. A
socket according to claim8 in which_the plurality of contact pins are
formed of a tip part and a renainderlﬁéﬁﬁ, t he remai nder part having a

wi dth, the given w dth Ad greater than the width of the renmainder part.
11. A socket according to claim7 further conprising insulating nenbers
made of an electrically insul ating—s 3 a said insulating nenber being.




-19- 12. A socket according to claim8 further conprising insulating
.menbers nmade of an electrically insulating material, a said insulating
menber bei ng di sposed between adj acent contact pins. 13. A socket according
to claim1l in which the socket has a body and in which the insulating
menbers are partitions integrally formed with the body. 14. A socket
according to claim12 in which the socket has a body and in which the

i nsul ating nenbers are partitions integrally formed with the body.
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