H GH TEMPERATURE CERAM C SOCKET CONFI GURED TO TEST PACKAGED SEM CONDUCTOR
DEVI CES BACKGROUND [0001] The invention relates generally to sockets to

recei ve packaged integrated 5circuits for test purposes and, nore
particularly, to a test socket to receive | eads of a sem conductor package

such as a dual in-line sem conductor package, or DIP. [0002] In the
manuf acture of integrated sem conductor circuits (1Cs), the final packaged
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testing in harsh envi ronmrumcgmml@ognmuﬂ:msor ovided to receive

and protect the 10l eads of the IC gg :ng Ehﬁ test. Typically, test sockets
are nounted on a printed circuit b ith a PCB providing
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test socket is shown in an exploded viewin Fig. 1. Pins 10 having hol es
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reception in a hole 16 through bottomplate 12 wth a recessed | arger

portion hol e [B¥Zhin derrpefacter of Gitegsu spaicenfuckmgecsiy (e et end of each
pin 10. Once E&% eFHI@sls r@lﬂ%%ﬁﬂ@t&ﬂoké@ 1Pé)§utcﬁ)gg ;Qlllﬁltieﬁné' dl{ef?%ﬂﬂ#@etbv\gn ﬁolts

assenbl ed to_bot on1p Ui tabl & fasteners such as sc
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receive leads o ka e. Wever are smal
t han t he fl ahged (I(fB) w1th a PCB p10v1d1ng interconnections between the ICs and test

equipment.
[0003] A conventional test socket is shown in an exploded view in Fig. 1. Pins 10
having holes for receiving the IC leads are housed between a bottom plate 12 and a

I5  top plate 14. The diameter of each pin 10 is smaller at the bottom for reception in a
hole 16 through bottom plate 12 with a recessed larger portion hole being configured
to receive a flange on the upper end of each pin 10. Once the pins are assembled in
bottom plate 12, top plate 14 is assembled to bottom plate 12 by suitable fasteners
such as screws (not shown) to retain the pins in the bottom plate 12. Top plate 14 has

20 holes 18 extending therethrough in alignment with pins 10 and configured to receive
leads of an IC package. However, holes 18 are smaller in diameter than the flanges of
pins 10 whereby the pins 10 are captured between the top plate 14 and the bottom
plate 12.
[0004] FIG. 2 illustrates a socket, such as the FIG. 1 socket, attached to a printed

25  circuit board (PCB) 40. To assemble the test sockets on a PCB, the pins 10 of the
sockets are aligned with the conductive pads 34 on the PCB. Several screws 38 are
provided through the PCB 40 and into the bottom plate 12 and top plate 14 via a
holder plate 30. The leads 48 of the IC 50 may be inserted into the holes 18 to achieve
the electrical connection to the pads 34 via the pins 10 and springs 36.

30 [0005] The socket is made from a conductive material coated with a non-conductive
material. The coating of non-conductive material is to prevent shorting from one IC

lead 48 to another IC lead 48.



pins 10 whereby the pins 10 are captured between the top plate 14 and the
bottom plate 12. [0004] FIG 2 illustrates a socket, such as the FIG 1
socket, attached to a printed 25circuit board (PCB) 40. To assenble the
test sockets on a PCB, the pins 10 of the sockets are aligned with the
conductive pads 34 on the PCB. Several screws 38 are provided through the
PCB 40 and into the bottomplate 12 and top plate 14 via a holder plate 30.
The | eads 48 of the I C 50 may be inssyMatARWto the holes 18 to achieve the

el ectrical con tion to the pads 34 via the pins 10 and sprinpgs 36. 30
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material, such as ceramic.

BRIEF DESCRIPTION OF THE DRAWINGS

15 [0007] FIG. 1 is an exploded view of a conventional test socket.

[0008] FIG. 2 is a side view in section of the FIG. 1 conventional test socket in a
configuration attached to a printed circuit board for testing an integrated circuit.
[0009] FIG. 3 is a side view in section of an improved socket assembly.
[0010] Fig. 4 illustrates a perspective view of the Fig. 3 socket assembly.

20 DETAILED DESCRIPTION

[0011] The inventors have realized that, with extensive use and, further, due to

manufacturing limitations of the socket, the non-conductive material of test sockets
such as described in the Background disintegrates, resulting in inadvertent shorts
between one IC lead and another. The inventors have further realized that assembly of

25  the three-plate structure, that holds the pins and springs, can be time consuming. In
accordance with one aspect, the socket is formed of a non-conductive material such as
ceramic. In accordance with another aspect, a one-piece socket is provided, which
makes the socket assembly more manufacturable (with a decrease in both cost of parts
and labor), and also provides improved reliability and performance.

30 [0012] We now discuss an example of an improved socket assembly with reference to
FIG. 3. Referring to FIG. 3, a socket 46 formed of an insulating material that can
withstand high temperature, such as ceramic, is positioned on a PCB 40. The socket
46 has holes 32 aligned with contact pads 34 on the PCB. Positioned in holes 32 are
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15[ 0007] FIG 1 is an exploded view of a conventional test socket. [0008]
FIG 2 is a side viewin section of the FIG 1 conventional test socket in
a configuration attached to a printed circuit board for testing an
integrated circuit. [0009] FIG 3 is a side viewin section of an inproved

ket - . Fi g4 i r jve viewof the Fig. 3
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has hol e$0 32 néhingrethewhidveafmicanit-phacsleddican, sHoetifdGB.PATS0 tiraned i n hol es
32 are pins 10 and helical springs 36 fornmed, for exanple, of a very thin,

gol d pl at ed, “HYKOTLPRRaPsING mechyrsal gbigsions tofeB 4Br i ngs 36 have a di amet er
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15 compressed. The sockets are “non-ZIF,” meaning that non-zero insertion force is
required to insert and/or remove the packaged test devices into the sockets, such as by
using a commercially available tool to insert and remove the packaged test devices
using a certain amount of physical force.
[0015] The socket assembly may allow for placement of, for example, single
20 packaged devices with up to 28 pins in 300 or 600 mil widths, as well as two smaller
packages up to 14 pins each in either 300 or 600 mil widths, placed in a serial end-to-
end or back-to-back configuration. The 600 mil packages may also be placed in a
side-by-side parallel configuration of two 14-pin packed integrated circuits end-to-
end, as well as side-by-side. These are just examples, and many other configurations
25  may be possible.
[0016] Fig. 4 illustrates a perspective view of the Fig. 3 socket assembly, including
leads 48 of the integrated circuit 50 received in holes 32 of the socket assembly. From
this perspective view, the three rows of holes 32 are visible. In addition, the F ig. 4
perspective view also shows steps 52 at the ends of the socket. The steps 52 at the two
30  ends and blank holes on those steps are features that allow, for example, for longer
packages to be tested without the user having to trim package pins. In addition,

conventional IC removal tools, such as a flat screwdriver, may be used against the

step surface to remove test packages.



[ 0013] Socket 46 is secured to PCB 40 using several screws 41, or other

sui tabl e fasteners, which travels through socket 46, through PCB 40, and
held in place into a steel nut-plate 43. Athin insulating material 42 is
bet ween PCB 40 and nut-plate 43 to 10 minim ze the chance of the nut-plate
electrically shorting to PCB 40 circuit conductors or causi ng nechani cal
abrasions to PCB 40. [0014] In use of the socket assenbly, |eads 48 of the
i nt egrat ed C|[ﬂ&lﬂ]tByEC(Ont(a;&ntloyhezathm@rpﬂdtcomvstmm)scmxéirrtchhqucbuhch, thodoeket32 of

t he socket as and physi ca
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required to inser and/ renove t he pack test devices into the
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[ 0015] The socket. assenbly nmay allow for placenment of, for exanple, single
20 packaged d@ﬁ#@%&“ﬁF?ﬂ*ﬁHgP&”2§ﬂﬁﬁﬁs in 300 or 600 nil widths, as well as
two smal | er packages up to 14 pins each in either 300 or 600 nll wi dt hs,
placed in a serial end-to- end or back-to-back configuration. The 600 m |
packages nmay al so be placed in a side-by-side parallel configuration of two
14-pin packed integrated circuits end-toend, as well as side-by-side. These
are just exanples, and many ot her configurations 25may be possible. [0016]
Fig. 4 illustrates a perspective view of the Fig. 3 socket assenbly,
including | eads 48 of the integrated circuit 50 received in holes 32 of the
socket assenbly. Fromthis perspective view, the three rows of holes 32 are
visible. In addition, the Fig. 4 perspective view al so shows steps 52 at
the ends of the socket. The steps 52 at the two 30ends and bl ank hol es on
those steps are features that allow, for exanple, for |onger packages to be
tested without the user having to trimpackage pins. In addition,
conventional 1C renoval tools, such as a flat screwdriver, may be used

agai nst the step surface to renove test packages.



[0017] By contrast to the three-plate structure described in the
Background, the socket of the socket assenbly is integrally forned of a
singl e piece, thus enhancing the manufacturability. In addition, by being
fornmed substantially of an insulating material, and preferably one that can
wi t hstand high tenperature, the probability of a 5short being caused by the
socket is nininmized (e.g., as a res&kABYISy thin coating of insulating

mat eri al being disintegrated). CLAIMS What is clained is: 1. A test socket
assenbly for use in testing an integrated circuit, the test socket assenbly
conprising: an integrally formed single piece socket forned substantially
of an i it at ¢/ompendt-eri al, the single piece socket having a top portion and
a bottom portion, wherein the single piece socket has a plurality of holes
fornmed therein, the holes being configured to receive a plurality of

el ectrigal | y Aceadidettdt \i@seﬁ%[}% 9 8isd anggtﬁlg%n%E AR, QRe Rt §d&§etsis§£$tﬁ¥ pi ece

socket ; a plurality of pins, each pin being positioned in one of the

pl ur al i £9MpHisipgl es of the single piece socket, and each pin configured to
receive a |lead. integrated circuit to.b est ed non-zero insertion
force of “t ot iR pkE Bl Goect sttt S BTiRS ohde PORHAGE {1 on of ¢ ne
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pluralit ins. e test ck assenbl fined by . claim1l and
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wherein the single-piece socket is conprised substantially
hi gh- t exfjiee single @idcasotkst:iand nateri al .

the plurality of electrically conductive springs, each hole having therein a separate
one of the electrically conductive springs; and

wherein the single piece socket is positionable on a circuit board with the plurality of
holes being in alignment with electrical contacts on the circuit board such that the plurality of

springs are electrically interconnecting the contacts and the plurality of pins.

2. The test socket assembly as defined by claim 1 and further including fasteners that

fasten the test socket assembly to the circuit board.

3. The test socket assembly as defined by claim 1 or 2, wherein the single-piece socket is

comprised substantially of a high-temperature insulating material.

4. The test socket assembly as defined by claim 1 or 2, wherein the single-piece socket is

comprised substantially of ceramic.



4. The test socket assenbly as defined by claiml or 2, wherein the

si ngl e- pi ece socket is conprised substantially of ceramc. 5.A test
assenbly for use in testing integrated circuits conprising: a) a circuit
board having a plurality of pads connectable to test equi pnent; and b) test
socket assenbly, the test socket assenbly conprising: an integrally formed
single piece socket forned substantially of an insulating nmaterial, the
singl e piece socket having a top portion and a bottom portion, wherein the
singl e piece socket has a plurality of holes forned therein, the holes
being configured to receive a plurality of electrically conductive springs
fromthg bott i g i: I oo, a plurality of

pi ns, egch piﬁ%@%ﬁ%m%gsfﬂﬁ%ﬁggg#l%@%ngp %?&taﬁczﬂgl%gltrngﬁsl{l % of holes of the
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i ntegrat ed cbé%u%t Eq be ngtﬁd bésngn-zer insertion force of the |eads of
the integrat €d ¢1 FEHT S THoUdRC PRESCEES 236 bPBRIY e si ngl e pi ece socket ;
and t he aplinedhily Yor@kd ?ﬂﬁgfet;{ié&%bb%t @&Hﬁ%l%hbéféht_ﬁﬂ&'o@gé_insﬁl%f]%h()' e having

therein a separate one of electrically conductivé springs; and
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the plu i I i incali nt with electrical contacts on the
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assenbly as deL%%ed ?y,clain15, wherein the siq&]e-piece socket is
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socket has ath@FLtfraﬂit'ybyekétribalhﬁém{d@léﬁ%@kphhg @héh hd1B8aRe ﬁ&ré?%@ggaﬁ&@“ gur ed

d
to receive a plurality of eléctrically conductive springs fromthe bottom
por t i orPusfof theeelegtrieally qonduasive spiteds; anthd

wherein the single piece socket is positionable on the circuit board with the plurality
of holes being in alignment with electrical contacts on the circuit board such that the plurality

of springs are electrically interconnecting the contacts and the plurality of pins.

6. The test assembly as defined by claim 5, wherein the single-piece socket is comprised

substantially of a high-temperature insulating material.

7. The test assembly as defined by claim 5, wherein the single-piece socket is comprised

substantially of ceramic.

8. A method of forming a test socket assembly, comprising;:

providing an integrally formed single piece socket formed substantially of an
insulating material, the single piece socket having a top portion and a bottom portion,
wherein the single piece socket has a plurality of holes formed therein, the holes being
configured to receive a plurality of electrically conductive springs from the bottom portion of

the single piece socket, and



providing a plurality of pins, each pin being positioned in one of the
plurality of holes of the single piece socket, and each pin configured to
receive a lead of the integrated circuit to be tested by non-zero insertion
force of the leads of the integrated circuit through the top portion of the

singl e piece dﬁ[@Giﬁﬁ{g, a ﬁlﬁﬂlhty of pmspgééht 1519 'Bbfﬁg pbglﬁoﬁécﬂﬂlo‘ﬁe Bf ﬁfeﬁ)lﬁgﬁ{é/%f Hofks?

circuit boar th the plurality of holes being in al
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socket Qﬁwh@ﬁomhéﬁmgk;ﬁaggddkﬁqbgdes fastening the single piece socket to
the circuit board using fasteners. 10. The nmethod as defined by claim8 or

9, wherein tffé’s@ioﬁkj]lgéh?ﬁlé%lé p%@l%@tket@n@ew@ntlwudwutbgh@piuraéﬂtztyfmgeibem% .-
hi gh-t ef i ne claim
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cer ami c.electrically interconnecting the contacts and the plurality of pins.

9, The method of claim 8, wherein:
positioning the single piece socket on the circuit board includes fastening the single

piece socket to the circuit board using fasteners.

10.  The method as defined by claim 8 or 9, wherein the single-piece socket is comprised

substantially of a high-temperature insulating material.

11. The method as defined by claim 8 or 9, wherein the single-piece socket is comprised

substantially of ceramic.



