H GH TEMPERATURE CERAM C SOCKET CONFI GURED TO TEST
PACKAGEDSEM CONDUCTOR DEVI CES BACKGROUND [ 0001] The
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packaged integrated circuits for test purposes and,
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manuf acture of |ntegrate§A§g§C@@ﬂngﬁor circuits
(I1Cs), the final packaget 1T 15 generally subjected to
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bei'ng configured to“recelve | ange on t e upper
eadmpﬁwaﬁch pin 10. Once the pins are assenbled in

bot t plate 12, top plate 14 is asse d tq bottom
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botton1?late 12. 4] FIG illustrates a socket,

s betiomlatp g2, th@la!te kﬂolélaéiembéetdt tadriamate 13 by spisable fasteners
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are provided through the PCB 40 and into _the bottom
pﬂea"lfié ofjan %Haqkégp oxreaer; holgp 48 gre 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
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.

[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.



hol der plate 30. The | eads 48 of the IC 50 may be
inserted into the holes 18 to achi eve the el ectrical
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36. [0005] The socket is nade froma conductive
material coated with a nons mve material. The
coati ng of non-conductive is to prevent
vaegtrs@@ké? ﬁ?sein@l)i 86 &8 it %sﬁﬁ?fn&@]‘rat&@cﬁﬁﬁg A single piece
RY [0006] A t'est socket assenbly is for use in
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plurality hol es being 1n alignnent wth tric
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of srlnsa e electric onnecting the
R BLpRES ik ErS B Yo M o A M 0 inplaige
s%l&@;allsgclpmérﬁi@d substanti al | y of a

hi gh- terrperature |nsulat| ng materi aI such as ceramc.
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to a printed circuit board for testing an integrated
cFeriiguratiqnoigdedrty @ prigtadecirguig barrdyPieigrting BB BEATircHH-

E(ﬁl’ }e’%?G SPRkElq¢ %ﬁ?&rﬁgkéé'goh QP%&) rré[g?ged Seledd Y r%of% gs a

ctive view o et asse
DEIO‘I[)]_ EL2. @Eﬂi@ﬁlaféila@&rs{p@&ﬂy]s] vidhef tIﬁ\Eé@tbsroskétaVEmbly

realized that, with extensjve use and, further, due to
mamufacturlngI|mtat|&Q-QGT—A&*ﬁla-él%ﬁéKQJ-ML TIQNe

Ne6L199 gy %\Je}{@)rsnm& rréaq ze&)that ih SQ&KREesS Hﬁ(h f&¥her, due to

descri bed 1 n the Background §ﬁ5| ntegrates, resulting
i mannidtpneing dintitasihoy ¢fsthe 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
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.
[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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bet ween one | C | ead and another. The inventors have
further realized that assenbly of the three-plate
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time consum ng. In accordance with one aspect, the

sock I s formed of non-conductive material such as . .

c 8 rd end bl RA A E e OB RUHRF. oSty ik soH PlaEd. high
OREnRIAGR PARK Rlirel ThOEMgd8E haVhd GRANTRK §8nildd € BRPKAL10 but
assenbly nore manufacturable (with a decrease in both

c olightlyfsnpdlet thanthe Haabof the panvdo ahgiee pengadt sedh therprckeieedns, and

reliabil i and, perf.o ce. ,[0Q12 now. di scuss .
BalkS P2 bt RO B U R TERERs a3 E skt Y o S e pin
t & & gagerBent RafteypiinBY36.Bdth Fins30 aad s&@@t36% h&d e glaed inside
an insulating material that can w thstand high

t Eregwlestdria theshrdy ddsodet 4 ¢, is positioned on a PCB
4 ' . ! '
PSS 40 b A R, S

afidtehets| walchsprelR gaodgh faekerdd, tHrouwgheP@ERPD eanddiel dBinacg into a

thin, gold plated, high tenperature spring wire. The
s BieFhyE Pie bt nsfiioe ML F4r beBVesndh 1Q aadntigalate 43 to
shiigitiby s wRkdce rof&ﬂ&%t{phage aeaﬁcggy HIRiR OPAP4E fsdlie

contact with the socke ins, and holes 32 in't

s ocikbictoay e sukighnieghdmacajebrasibantot EB ¢0cket pins for

' f.the pin i t. with ' .36,
G T
Zr 8rtidalsBSwR ark Reckied ROAN P52 SOBK §6clé§ass£1991%¥,3auhc§9%ﬁﬁlly engage
or

is secured to PCB 40 using several screws 41, '
othearins 1 whishard dectapalysconpgrtechtotpady 84 giatthe spuigigs S6 bRig
30, through,PCB.40, and h ,in place into a.steel .
el 5 SRt et e Fal B bt 8 T e
Pe3ufted anhséttiindddbriaemods tHePabldpe ikt eddviees Gia s dRkett,ach as by
nut -plate electrically shorting to PCB 40 circuit

c §r8g & comanegrialbnsilable el ha Hised pndsmayie shispackagedpest @evices

[ . assenbly, |eads 48 of the
iﬁ%éé%&%@ﬂﬂ%ﬁ%@ﬁ?&qﬁégggﬁﬁ%ea portion shown) are

r 0I5 tle sockbodseamBIy nady dlfvey &0 pketmasEniol yxanapiel single
physi cal |y .engage the pins 10 which are electrically

c BATHEBELACIGS Athsupae A Ping lﬁé%QﬂF ﬁﬁ% gibyids; ﬁsgweﬁ as two smaller

C 'y " , ". 1 . . _ _
. %g?%ﬁﬂﬁs% nssé%l‘éﬁ?ﬁ Sitidr 800 BP&)OZIInﬁ w1d{ﬁ§,31515&9 it Iag/Erlal end-to

tion force is required to insert and/or
r enduieback dopadkegeguiation. dbwiv0@ sili prcbageh enayaddodteqylaced in a

RN DN T T R T —

Cehd,ak e Ue-tsidh Y Bheg@hrefjQ§t @Ramples, and many other configurations
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 Fig. 4
perspective view also shows steps at the ends of the socket. The steps at the two 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.



[ 0015] The socket assenbly may allow for placenent of,

for exanple, single packaged devices with up to 28
W@RWe/00283B00 or 600 m | w dths, as well as twoPGIEE1088/063902

packages up to 14 pins each in either 300 or 600 ml

' | aced in serjal end-taend, or. back-to-bac
CLfHhRT B RoRER o he TR Pl st S Tne inihe SatjeErait g socket
| Bf BeSbé@t R¥emdiyd8 iﬂ&@%ﬁil& elrne@RE h IR 1i&dR, Bfus EMRincing the

14-pin packed integrated circuits end-toend, as wel|
asnagifpetupabilsyddn adhbem byrbeingUermedksnbplanidallyaofdnienating

" piaf PR A0 SR PR Y i BRR) Riefaemrghtl. Bhpafhwiti ofa

5 assatBdiNg cAuded b 'th&gol:m@smﬁ&m&fedwg., hdd RGEIRLEE tHih E6ddinly of
50 received in holes 32 of the socket assenbly. From
t Hisylagag spéstal heing disiptegrpedt hr ee rows of holes 32 are
visible. In addition, the Fig. 4 perspective view al so
shows steps at the ends of the socket. The steps at
the two ends 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 trim package
pins. In addition, conventional IC 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,
t he socket of the socket assenbly is integrally forned
of a single piece, thus enhancing the
manuf acturability. In addition, by being forned
substantially of an insulating material, and
preferably one that can w thstand high tenperature,
the probability of a short being caused by the socket
is mnimzed (e.g., as a result of a thin coating of
i nsulating nmaterial being disintegrated).CLAI M5 Wat
is clainmed is: 1. A test socket assenbly for use in
testing integrated circuits conprising: a single piece
socket formed substantially of an insulating materia
and having a plurality of holes fornmed therein
configured to receive a plurality of electrically
conductive springs; the plurality of electrically
conductive springs, each hole having therein a
separate one of the electrically conductive springs;
and



a test socket including a plurality of pins configured
to receive leads of an integrated circuit, the pins of
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of the single piece socket with each pin engaging a
spring, wherein the single piiﬁzgﬂﬁgket IS positioned

on a circuit board with the p y of hol es being

I Wk isangmRt i th el ectrical contacts on the circuit
board such that the plurality of springs are

ellect r iActghtl sycliemtaespwhn@wsmiy ttﬂﬁielgdmnglawﬂs:iranids ¢dmeprising:
plurallt C l.y as_ . .
et | ned Byt et heF RIS og F HGURite Byt and having
t Bplurhlagiof Roleh forhRA h& 616 kohfi AF6@ tleyeil®a pn@amy bEdlettrically
boar d. A test socket assembly as defined by claim1l
oﬁowhwﬂh%ﬂﬁﬁﬁsihe si ngl e-pi ece socket is conprised

subst agf Iﬁ'hllayl%o%f e cm&h & ﬁ%%[l@%%frﬁlgls gfl ?I} g%‘%? therein a

mat er i socC asse

c kgpamtd ond of2he wleetiiehlhy td’tﬂu@ﬂl\t’tgsipﬁn@ﬂ; @ané socket is

conprised substantially of ceramc. 5. A test assenbly
an

for us@!§shseckst mﬁgdinﬁtadvdvr&%%ofmS&ﬂnflgureé ADFSCEIVALads P
nﬁégrrﬁtléﬂ ‘blrg’&l@ Ik ﬁé’ bf‘tﬂe @esp L8 dxkohd g iRR%fe rrgﬂl?zﬂﬁf bARAIES of the

to test equi pnen and b) test socket asse
t simgleguakabclas smtﬂntrlayh pmrqngagngl @ sprangs iwhgledn mesuglespxekeeiocket is

forned substanti i nsyl at.i n feri and .

n RorRE S i et e e vt RS PEITS 1 G Tk adh

t Qleb @R 8l MRt esRInthakirdilt War@ bR tchd GRd ]%Mra%%néiﬂ%‘f)hhgﬁare electrically
springs; the plurality of electrically conductive

S prtq‘irng@ec@m;ﬁle [fon@ctyand Hy welieiof pinssepar at e one of
t | t t : :
el uarr e SR bR et BL SRR 4 Pt FRlufGE Efeners

I el saseh thdteboektatRehbly foalé tirclitifoapd.ns of the test

socket extending into the plurality of holes of the

sPngl e Apfeecackss assembly 48@6@&@%% Fhired gagi wherginsthe pingle-piece
je

R i S e

aki gnmandestwotlet @dsemibiy ssadefinedbackain @ rbrtzhe/heneﬁmhé kingle-piece

board such that theplurality of springs are
eﬁ%ﬁﬁseamlpwm“@?te%@& fichifre contacts and the

plsur al iaf dsQksdi?$ forbrse fh t%?t‘?ﬁgt 1%%%}&%& ﬁﬁ%ﬁgp&ﬁ{ fAsin

defined by claim5, wherelnthe single-piece soc%et
a) a circuit board having a plurality of pads connectable to test equipment; and

b) test socket assembly, the test socket assembly comprising:

a single piece socket formed substantially of an insulating material and
having a plurality of holes formed therein configured to receive a plurality of
electrically conductive springs;

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

a test socket including a plurality of pins configured to receive leads of
an integrated circuit, the pins of the test socket extending into the plurality of
holes of the single piece socket with each pin engaging a spring, wherein the
single piece socket is positioned on the circuit board with the plurality of holes
being in alignment with electrical contacts on the circuit board such that the

5



is conprised substantially of a high-tenperature
insulating material. 7. A test socket assenbly as

waledovnes3by claim5, wherein the single-pi ece BOKS1008/663902
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conprised substantially of ceramc. 8. A nethod of

form ng, a test socket assenbly, conprisi : rovi di.n
Lo o PL R RE ROk ate et hatly St ERRR e M csiaty i e

i nsul abipgidBt ginkal and having a plurality of holes
formed therein, each hole having an electrically
cOnducth teef sopiret ngpembheasedefineg by viaih Agwherneisthe singlegiece socket

i ncl udi ng, a ur.alit f.pins configyred to receive

| e SRl Fep P L AR bR o cker

t 9. t he Asiengbekdd Qe mbBPBKRIinsUBH clalias, Wwhered tiS siaflet figce socket
test socket extendi nig@i!ntp the plurality of holes of

t Hecompmgpé syistiatialipefeeramict h each pin engagi ng a

SRring; it oni [ et _on a

Bt cur s BEAPUCEM g LR BhRR cBRBIEReT 2 |

al i gnmprdviding h siblgkqiiedecatket éoriredtsabmtiali@ of ki sulating material
board such that the plurality of springs are

ePREDFIRGT PYIHY eF E‘E}th@é@% Jlerqie @ehpalehavigg gn elgstrically

plcgﬁ(gllchgélﬂjqx{n Piasein9- The nmethod of claim8, wherein:
posi tioning tghe singl e piece socket on the circuit

boar d prviididgs tdsasicket inguding agilingliey qfipeseosfigked td @ceive leads
boar.d using fasteners. 10. The net hod as

the circuit .
d8$?‘h]éléeg‘5§;e%fné‘?%’8 or 9, wherein the single-piece

socket pis8ing QEAE{t$66kes HPHE AMhblcqlibdt s8Eke such that the pins of the test
hi gh-tenperature insulating material. 11. The nethod

asodkef ¢xiendling/ingd i plgalgy 09,1%0% ef dieyinghrepis¢errgiketpyitheeach pin
sglcl:gkaegtmgi gsp%glgpr i sed substantially of ceramc.
positioning the single piece socket 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.
0, 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.



