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FLEXI BLE M CROCI RCUI T SPACE TRANSFORMER ASSEMBLY
BACKGROUND OF THE I NVENTION 1. Field of the Invention:
5 This invention relates to equipnment to test the

el ectrical properties of integrated circuits. Mre
particularly, the invention relates to a space
transfornmer that is positioned between a test probe
head and a printed circuit board in a vertical pin

bt oBPEEXTSLE AICIROCIREBIT SPAGH BRANSEORMERASSENMBLI,
Integrated circuits are typically forned as a
plurality of chips having circuit traces and ot her

f eat ures for ned BALCKSROUNDIGHEHEINYEDH1@Nsur f ace of a
15|I|§§§ ?@:ﬂﬁL& %g1arsen|de waf er. The chips are then

Si ng errcased within an el ectronic package
This investion wlates tmeqiépmm tetest ftheeqd]qntncahpmpmses <$|mtegated1 grcuits.

ct r.oni C i s, frequent ntai ned Wt
M ST B R o Sl R rhet oMyt ot Phipla Bliween o
te¢eprobe/hdal andh peiited ciduitoati i & veticad pintprebing devidet 15
traces prior to singulation. The circuit traces are
electrically tested for electrical properties such as
zcontDg@hbmxaﬁdm§ngmkdghrCU|ts A portion of a vertica
pi n probing device as known n1th prlor art
Integrafed pizquits are typigally formed s aAl daying @gth%ces and
oth¥éPfeftdtes Yorfidd rb%ﬁ&bﬂms&aﬂiyrﬁw siufadéof%léﬂ.ﬁ?ﬁ blegmmn frsetfide

novabl e chuck device under test

“ﬁfﬁil Thechins axpthen singwlated w@eﬁncvpﬁvmthm@greéacwnc eaqké&ﬁ foruseina

SHsY ﬁWb c‘gﬁiééi el
haVI eana St ar rsgllgeo ?‘I&th@g% ace@le?lr o‘r;n&Hdtﬁgecon e
cmpeas&@pm/uf requipmenic B AcHesirabln to dﬁrlfrdhfe@emcal properiiewef thejcircuit

[ t
uBRRR0! BBl T i M Qe AL BAALfr i properics
sxhuhlassozﬁihunﬁdnddherts;ﬂ:cmtsd array of holes 23. A probe tip
end 26a contacts a portion of the 25 device under test
14 whil e an opposi ng second end 26b of the probe pin

Aepdriailsl aoidtiival sin pfdbﬁ?@ deliee mwﬂ feviy fhy pribr &0k dtusBRed in
The fj arra | es, sec rray of | es
%ﬂ@% D Uit iter ot ST PeAE P SES RO PR e Bbe
miivilsie ARk GBI TRE ddviceAnddtakse 14 iskPsitiGedlungeirantettival $if integrated
pronote buckli nglﬁso as.to create_ a sgbst ant.i al |

AT RSP R % BHEmbLY 15 Bich ineludssa fisbdie D BEYIBE &AL RFeY Affoles 21
spHR¥d E‘@m%‘%@@Jndtd?eSQZ Hebi %%E’éoh& aﬁasyoﬁlouéa hB. Wesphdes ak h separates the

unevenness or sal'| gnment. (gﬂOf art sp

first dieZ0drompthe zenoné étet22a IPFqbe pins2§ ﬁdan thrqugh bp@l}hfeﬁrf’sarray of
hbIRS S MRS sdIBIH irkdyf holes 23. A probe tip end 26a contacts a portion of the

device under test 14 while an opposing second end 26b of the probe pin extends outward

from the second array of holes 23. The first array of holes 21 and second array of holes 23
are slightly offset from one another and the probe pins are curved in a snake-like
configuration to promote bucklmg S0 as to create a substantially uniform contact pressure
on the integrated circuit device under test 14 despite any slight vertical unevenness or

misalignment.

The prior art space transformer 29, partially illustrated in Figure 13, includes a mounting

block 30 with a third array of holes 34 that align with the second end 26b of the probe pin
1
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block 30 with a third array of holes 34 that align
with the second end 26b of the probe pin 1 26. Awre
36 extends into the third array of holes 34 to nake

el ectrical contact with the second end 26b of probe
pin 26. Wth reference to Figure 14, the wre 36 is
fixedly held in place in a well 32 of the 5 nounting

l ock, 30. b n, epoxy potting conpound 39. The well 32
2?s gﬁr‘ygﬁ “g%'ﬂffg‘%ﬁ)ﬁ“fﬁrw egh%lpsf {make glegtrical chntaetygth the
smﬁaibmjebe,fgf@,@gﬁlg]@ formed on at | east one surface.

The wres 36 are soldered to the conductive traces 12

provi ding electrical interconnection to the device

ekl Biabl4 6 0L IETBUOIE Dae P 40 TP
monating Rpcksl0, by Anicgenyrpptingtompotidieid e ewtlt32iinfistenaiiBsl to a

36 . I8 i d nsive. The flatness
Pl i o 1R ST Ao PARERRCA B o f e Rthes“ne
wings 3 eare seldgsd torthe ecprd?gtivpmtabésgg pcwirﬁﬁgdeldctla&d intéf&oxfrbaion to

' I.S. 0 et or distorted, electrica
%ﬁ%@%e@legt&ﬁ@%ayt RVITR S der test and the
circuit traces on the printed circuit board may be

ost. There r i.ns, 15 therefore a need for a |ower

ThER e HiSHhGH & PRH R R Qs AT B SH0es AR A LG oot
sclddring leachfindividudl aviRdIBMS tine RSP AR RS S, TRRISHess of the

SUMVAR THE | NVENTI ON | n. accordance with one
memmf@ﬁ% Imnagted by, Both thsrfastenses 38 and eppgnotiang camppiande9.

If26e tb@tink B100R [s JrRkt RldREd el ' ) ' :
T o e R0 Mt dvice nder

teplr AR et trangs on theipeirted icacwittoard myxche lostr dhere revmaibs,
thelR¥dr6 & nbHAdEF a fofetl cdsPidafidre PAdGle 9@&5 Eglgsf t reﬁg%{ cg)of]eg lalg't' e

and printed circuit board contact pa
fropa dhnabows-praned disadeantages.t o t he space transf or ner,
electrically conductive circuit traces extend between:
the device under test contact pads and the printed
circuit board BRIEFHSIMMARY OFTHE INVENTIRS nitigate

t ' a.shimplate is fastened to a
B RN
trmfo_tmt]refymleofmﬁdaﬁy 'ﬁrttcrﬁniﬁea:idg@girﬂmf lﬁhcﬁtoalf I%rﬁltéd%sﬁlk@i@ B6hrd, OTlRe

er.i r t he .seco side.of, the flexible
seR (P e ¢ HEible SR or s, i ik dicsrndsdpsbpantact pads
fohmé¢d ﬁﬂgﬁdti)dh dgla%{iﬂted ﬂ%rM{iﬁ&da{Wcoﬁfﬁpﬂ ﬂéﬁ@f\;?h?ﬁkd &?ﬁﬁcgﬁﬁmc.

epar at e of.t om p| ate stanchi ons where the bottom
o o the Soard e Bl PR mIHClie St Faces gaiend Bewee the
delvRE Linde® RsPdtntaRAshds AFthé PRntbd iRt BbarBREARMHESs. In order to
mitigate the risk of wear damage, a shim plate is fastened to a periphery of the first side of

the flexible multilayer circuit and a bottom plate is fastened to a periphery of the second
side of the flexible muitilayer circuit. For the purposes of support, this bottorn plate has a
plurality of internal apertures separated by bottom plate stanchions where the bottom plate
stanchions are aligned with the device under test contact pads and the internal apertures
are aligned with the printed circuit board contact pads. A plurality of interconnects are
bonded and electrically interconnected to the printed circuit board contact pads and extend
through the internal apertures.
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30 are aligned with the printed circuit board contact
pads. A plurality of interconnects are bonded and
el ectrically interconnected to the printed circuit
board contact pads and extend through the interna
apertures. 2 In accordance w th another enbodi nent of
the invention, there is provided a space transfornmer

for el ectrjcal | rconn i, N probe head to a
Ipqeprdanp PROBRPeCY AP fe b%ﬁ‘?oghm sfthe b‘%}’g@“% Hheeerip preaided AEPaGRe s
tritndfbreaek Ezir%wﬂcmu ﬁtéﬁfonﬁécﬁﬁ%lbbroba}ibaﬂgo H QMhie® cHHoalde Tthe

contact pads forned on a_ first, side thereof and

space Hrersiorgier wgiudessollaxible swltderer Geud bayipgdevienngderfest contact
&E“f@fﬁ?edsdndaeﬁ:h”bﬁfe%rmf%h@ Efngb& gikdutt %%@Hﬁ&étgwﬁdﬂoﬁﬁéﬂ dna

t races extend between th evi ce er test contact
seroud sidetheren® Flestricably cenductive citsuid treces grtend betyeaicthe deviagp

A SRR R oy baf B0 ofloe 0, A e}

tpd periphenyyof tfe ﬁraﬁlqgmths flepible multibyenignitt ‘Sls op plasphas a

ol o AR By VAL B SR

stanchidrs earet ahignga witlethe Priajeéd cirevitdvank conaki pgdeshdvtht toptplate

B Sty TR PR, THRAL s
aﬁ)bﬁpheh} &f tmléebd)ﬂd?syw of the flakible mﬁhﬂaybﬂ&ﬁoﬁm D‘hélbcﬂtohﬁﬂata hasa

| yr al i nt ernal rtures ara bott.om
Pﬁlrﬂj éﬂéﬁ@L?ﬂfW@@@ 44 b&&tﬁwﬁqt%mc °n§ i Hhedipdiom plate
stahéhi s afidndd With thB Ae vl infder (5 EBhtadtPads MAMeAiaterEifertures
and the internal apertures are aligned vvlth t he

argalignesdgvigh the printed gissuit boardreantactpadss A plugglity of interpoppects are
bbiiel %ﬁ@&@&ﬁ&ﬁly%ﬁc&@e@@@ todle prfted iRt okl codtact pads and extend
Interconnected to the printed circuit board contact

thyenesh thiintasvel apritursshr ough the internal apertures. The
details of one or nore enbodi nents of the invention

are set forth in the acconpanying draw ngs and the

THe detailgxifionn ombmwmb@dmntsfoéﬂlem‘@sﬁomp et ffrth ikl accompanying

S n i 1. be f
PNRGBT0R Blerkbl o L el oo BAIRARELes L A
iBehticn VHSERppaTerDR o thd" &EcﬁWahﬂaﬁralﬁdngsI dve frwon the shimms.
illustrating the invention, the drawi ngs show a form -
of the invention that is presently preferred.

However, it SBRMEIUDBSCRIIHHOMCOEUHEMAW]HGN esent
entlon 25.n0f Jimte the reci

FQ’P S\H@r@ﬂﬁrﬂfélh’éﬁﬂf'qgﬁ & llnﬁ?fglﬁfl’aip? fqlimtqﬁgw invention
tHAE B\Wrédastly préfBREE® T Mowever, it should be understood that the present invention is

not limited to the precise arrangements and instrumentalities shown in the drawings,

wherein:

Figure 1 shows a flexible space transformer circuit assembly in accordance with a
first embodiment of the invention attached to a printed circuit board; ‘

Figure 2 shows a top plainer view of a flexible space transformer circuit used in the
assembly of Figure 1;

Figure 3 shows the flexible space transformer circuit of Figure 2 in bottom planer

view;
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Figure 1 shows a flexible space transforner circuit
assenbly in accordance with a first enbodi nent of the
i nvention attached to a printed circuit board; 30
Figure 2 shows a top plainer view of a flexible space
transformer circuit used in the assenbly of Figure 1,
Figure 3 shows the flexible space transforner circuit
of Figure 2 in botto l.aner view, 3 Figure 4 shows

. NS a
bot t Fighusi4:sbews A bettem BlatedR progtsectionahregressntation dor ysemith dhe
sﬁ&céﬁmtsmmeﬁm&ﬁblzbﬁpﬁt&rlﬁmr assenbly of Figure 1;

Figure 5 shows the bottomplate of Figure 4 in top
pl anBiguigiSeshowsthgdottom p igwse ¢ inviep plasen viewsal
repr t : i :
(P AR el ont Bl Wb b R SRR 12 space
transformet assembly ofFigured;6 in top pl aner view, Figure 8
il us; r . the space
trangég@?@s?log%ggﬁ@?fgp%@ of |gu?52ﬁ‘i§g)ﬁ¥%egfr“éew; shows a
spacEigtreSritlfistrates a neestodfial the asserably of thespae wahdformes essembly of
F 0 elr,rbodi ment of the invention; Figure 10 shows a

ceé transformer assenbly in accordance with a third
enboHigute$tshods & bigace Fuesiirinendssdmtdy freactdrdaive watha seqad
!Eba.e for, use V\/ibth t he space transforner assenbly of
© %‘{\Wgntoéﬂ}eﬁnﬁn . sectional representation; 15 Figure
12 shig® 10RBowOPsHabS s bbmér gaediylih doford@Re REtARSKIrd
vijqeﬁé/,\‘/i,n Fi gﬁlre 13 .shows a probe head assenbly for use in
e et O eRYPIBPBhi ng device as  known formthe prior
art; pigidd 1TisHoEa th pRRONFuR vABARE sab R RdsRIrBY assembly of Figure
electrically interconnected to the probe head
9 ingaspriectiopal reprgepniation, as known fromthe prior art. 20

DETAFiEﬁ@ 1DERGR hd {og}hate of Figure 11 in top planer view;

Figure 13 shows a probe head assembly for use in a vertical pin probing device as

known form the prior art; and
Figure 14 shows a space transformer electrically interconnected to the probe head

assembly of Figure 13 as known from the prior art.

DETAILED DESCRIPTION
Referring now to the drawings in which like reference numerals indicate like parts, and in
particular, to FIG. 1, the present invention is a space transformer 50, which includes in one
embodiment a bottom plate 52, a flexible multilayer circuit 54, and a shim plate 56. The
space transformer 50 is fastened to the printed circuit board 10 and provides electrical
continuity between a device under test and external circuitry. With reference to Figures 1
and 2, the flexible multilayer circuit 54 has a first side 58 that faces a probe head assembly
(not shown) and a second side 60 that faces the printed circuit board 10. The flexible
multilayer circuit is formed from any suitable dielectric material, such as polyimide.
Circuit traces 62 fan out from relatively small device under test contact pads 64, The
device under test contact pads 64 align with the second end of the probe pins of the probe
bead assembly and if rectangular have nominal dimensions of 90 microns by 100 microns.
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Referring now to the drawings in which |like reference
nunmerals indicate like parts, and in particular, to
FIG 1, the present invention is a space transfornmer
50, which includes in one enbodinent a bottom plate
52, a flexible multilayer circuit 54, and a shimplate
56. The 25 space transforner 50 is fastened to the
printed circuit board 10 and provides el ectrical
Swaitelyid teydetie¢ waden test mtaptcmdmgﬂj@p cirgtar, theyihavetagominal
Ci [ th reference to Figures 1 and 2, the
d*ang% #b\éut \%ﬂnayg‘IF circuit 54 has a first si de 58
that faces:-a probe head asserrbly (not shown) and a

de. 60 1t hat f ¥
Thp iev R o P e o2 01 G 65h B B g cortact
padd)itherionald Brsthidd m;t}felsecdﬁ&kﬁe babr sommntemnmg layenwitlsn the

30, .Circuit traces 62 fan out rela el na -
mondiist bl e Senal e ot IO o Mgte L Ry tdpe crouit
trh &S termitatc?t PCRAGE Bftadd a@6oM t h the second end of the
probe pins of the probe head assenbly and if

rect angul ar have nom nal di nensions of 90 m crons by

Ei&&cam}cfn%@onne&edﬁb id fRixible spabe &&i@foﬁﬁw cofitatl}38s 66 @6t

contact pads 64 are circular, have a nom nal

meram@ts 6% thabarein aq@odan%w@hﬁus &ﬁéﬂ?bpéwm dn the form of
elel er t < H?ﬁctl% ?ﬁy' Thd ﬁ]ﬂé:?@%dft@ﬁl Qbteridai9 %ﬁdﬁ%ﬁ@ﬁh 9®on the

con s elther on the first side
plisted tinenitwardrand gredmc&@neaﬂyiaﬁﬁ@ed in Wecgand glgotriggliyrinterconnected

VVI t hi

bl ek, s e Sl P RRE S R B TR pins 68
ccmducmwdtracesmdeaimmmcteaiaéteatteqﬁi@nanard contact pads 66.
El ectrically interconnected to the flexible space
transfornmer contact pads 66 are 10 interconnects 68

Wiltt&tefemﬁe td the Hipurey dand 6, the bittonhplatefS2 isforeebban meigid, in

t he rm of, . electri aII nduc he S 68

agbiofe Pt sBrteyan i SEREH deet SRR ot BickRess Br

Pl{Sl indne Ct'hg lbbt;idﬁl ?la&ﬂ@ la Fuﬂﬁﬂ naemamm hfaméo\aaéswvé:an trgm@t forrthe
ace an el ectrica ecte S

sleiblecpultipye cosvibisd %‘?%m@é Tasdles %allmﬁ%tgﬁ H‘-HJS%PFﬁBWS 72

sgga%%& R RLRATIRS sthithidh 7HUThd B/cﬁtoinf A6 Stadchidr® 24 lafpokifioned to

terndl test equipnent. 15 Wth reference to the

abigraywith ghelewineusler tesiccontaet Rads ¢ taipeovide & Heid dnmarRtie Bfpee
viHlef it éar?ﬂsgﬁ% JOAfAL RO BvRe 1 Rlier 3446 BorRt Fdlls ATHE NI BbdrRiYes 72

or st as a nom nal thickness of 0.15 inc
rietyeliast intsroophest ping 68 to fecibieteriraversal 195 fie dneraprnepl Ring hebecen the

YR Aol Sty 5§ &la thl Brinted circuit board 10. As described below,

mounting holes 76 align the space transformer components and timing hole 78 aligns the

space transformer with the printed circuit board.

With reference to Figures 6 and 7, the shim plate 56 protects the periphery of the flexible
multilayer circuit from damage such as from contact with fixturing screws of the probe
head. The shim plate is formed from a rigid, easily machinable material such as an
aluminum alloy or steel and has a nominal thickness of 0.01 inch. The shim plate 56
includes alignment holes 76 and timing hole 78 that align with similar holes formed in the

flexible multilayer circuit and the bottom plate.
5
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flexible multilayer circuit 54. Bottom plate 52
includes a plurality of internal apertures 72 20
separated by bottom pl ate stanchions 74. The bottom

pl ate stanchions 74 are positioned to align with the
devi ce under test contact pads 64 to provide a rigid

i movabl e surface when the probe pins contact the
devi ce under test contact pads. The internal apertures
Apgemblipefithe epape gansiormerds Hsatedindige@8 .+ Bottam platet 42 Hexible

okt BA%RF Sitduit®Y, dddShint'p lgfe%'&fbeﬁgtjﬁg %ﬂ'{gﬁ%ﬂﬁ%ﬁ %‘Bﬁb"@f‘}' 10 such as

flexible miltilayer circult

bpbrltsB0xhat extenditheygh Bedligahewho2s 76Imﬁm'e tighttyakeased By nuts 82.

AJob Bt 61 RRRSAgly ARG TREBRR A5 e AR pos PR e o

moltilayei ¢irctmtél4d BefOtet the t@fpéate&t: & ih plab_e aher xﬁﬁrc@nﬁd&ﬂplﬁs 68 &ie

te 5 o) | exi,bl e
s oo B RE B el Bl 84 s cendeine o
mmmtt{ngﬂaloleb ?6 irnmz P?iiﬁe&\ar@it bbhlg 101 Q‘Bﬂ?wﬁQ aﬁﬁlﬂglyglﬂlﬁ spélem
e i or roma rjgi easi | y machi nabl e
“%Efé?’fﬂaﬁ’ ﬂe 584ésrf°5'9ﬂ?d num al l oy or steel and has a
nom nal thickness of 0.01 inch. The shimplate 56
i ncl udes all%pnent holes 76 and timn iLho!e 78 that
Aaﬂff‘gﬂawtswg. AustormeRd) isdllysgaied Higure & HEhe shineplatsl 56, flexible
mUMlybd @XBTt 54, dnd %&or@ﬁﬂt&tﬂeﬂ:@ 5;&:9&31&& eﬁcrgédAﬁﬁnﬁ ”m ¥ Rid

the space transfornmer is il trate I gure
Pl%ﬂstlﬁmcﬁ%ﬁc@ wires 92| asgsoldesed tnﬁllet flaxibjespacs trangformercircain d

cop TR 85 Bl P ) Sl ool et o B o it

the PCBryigehale Wbﬁréism% elpqtticalraonngetjon tocopdurtive ttadey 121uh the@@inted
iﬁﬁﬂt hate 84 is tenporarily fastened to secure and
cf atggaergltahe first side 58 of the flexible 5 nultilayer
circuit 54. Beforethetop plate 84 is in place, the

e R YRGS P P 100 e e el Do

prmmtl.pmbloﬂmemsam thie Hmbd)diﬂxeii’tpﬁle fop/flate 102 K f&iduaﬁmdy and the

,C i.t board Fol |, assenbl y of the sp
S0t BRt8 poltp e o The e malgier Gt 50 e Dot pate 52 are
as@i-dvﬁ:fual&tdlembécp ByRin LamEdtO [(MEdteAQ bbifvebn the HekiBleQfads! JUT €
The shi, flexible nultklayer circuit 54

te 56, ,
ARG BN bR, eontaot pade 68 AN e goroBeip RS2 anauiated ot
bol! 1106 'ThE: Bediubtie sﬁm@' 103 afbssolcﬁfeﬁrt&%@?ﬁ%& spitle'tBfsBandt’ ©

soldered to the eX|bI space trans orne circu

cirgiihbosed Coniass Pl amtl@h@m@ﬂilmugmeé by pressucestolthe printed
clrﬁﬁf‘géb?(i s Y2. ﬁgh 1@5 %a?ﬂgﬁiﬁrteeeg)e 105 t{)teﬁgulf $f5be pins

via hole 70 a e ectric necti on
1o gaivast theidgeice wabe@stmm@et paties4 rTaptpdate stanchions 108 provide a rigid

backing surface such that the conductive springs 104 do not distort the flexible multilayer

l'ﬁ

circuit 54.

With reference to Figures 11 and 12, the top plate 102 is formed from a rigid, readily
machine material such as an aluminum ailoy or steel. The top plate has a nominal
thickness of 0.05 inch. Top plate apertures 106 receive the probe pins while top plate
stanchions 108 provide a rigid surface against which the conductive springs 104 are

biased. Alignment holes 76 and timing hole 78 is as described above.
6



15 circuit board 10. Yet another alternative space
transformer 100 is illustrated in Figure 10. Unlike
the previous enbodinments, in this enbodi nent, the top
pl ate 102 has functionality and the shimplate is not
required. The flexible nultilayer circuit 54 and the
bottom plate 52 are 20 as previously described. Spring

tend bet n the flexible space
Iﬁ?%sa%oh?mn%t&ﬁ%ﬁg ?‘%ﬁ?"?ﬂ B‘@g}vgeﬁ Luiregdancs 3ith thig invsptiqnpespace
trgwfdtmet for ese inan dsegk@edcirduititit eslicitha Fily Sa{;% %c]‘%f ects Wieans
m‘fcf)m&ﬁt'eve ? L ‘%S' 104 ar thsoI dered to the fTlexible
1& pace FERe g‘iﬂhg emn ApQve , yitheRplythe iyentian hapbasn @esceibedl and
ilusteaterbwitiartispett oyexath la?*@ﬂ;oﬂﬂnﬁfs% i l4L
ci;&git.bﬁgrdé@; ceg 2. The top %ﬁgﬁgh%8¥ﬂﬁggﬁﬁ%%sgby
‘hB?e o Jiu fhe gt dhat fsdoregoipg At varignyothershenges Sutissionoatdact
additions gl 66 manelele @-,%4 | at e
st apchi b(;_ns 108 p?ﬁ%ﬁ%ﬁé@ﬁ ac fﬁ%rlg'??r£gﬁ3n%ffgﬂ° of the
PRIt IV elioBonduct i ve springs 104 do not distort the
flexible multilayer <circuit 54. Wth reference to
Figures 11 and 12, the top plate 102 is fornmed froma
rigid, readily 30 machine material such as an
alum num al l oy or steel. The top plate has a nom na
t hi ckness of 0.05 inch. Top plate apertures 106
receive the probe pins while top plate stanchions 108
provide a rigid surface agai nst which the conductive
springs 104 are biased. Alignnment holes 76 and tim ng
hole 78 is as descri bed above. 6 It is apparent that
there has been provided in accordance with this
.invention a space transforner for use in an
integrated circuit test device that fully satisfies
the objects, nmeans and advantages set forth herein
above. Although the invention has been described and
illustrated with respect to exenplary enbodi nents
thereof, it should be understood by-5 those skilled in
the art that the foregoing and vari ous other changes,
om ssions and additions nay be nade therein and
thereto, wthout parting fromthe spirit and scope of
the present invention. 7 What is clainmed is: 1. A
space transforner for electrically interconnecting a
probe head to a printed



circuit board, conprising: a flexible nmultilayer
circuit having device under test contact pads forned
on a first side thereof and having printed circuit
board contact pads formed on a second side thereof;
Véhas és (laimetlliy conductive circuit traces extending

bet ween sai d device under test contact pads and said
printed circuit board contact pads; a shimplate

If ast énspded warafoprmes fob eleytriodllsiatefcdnnédting S piebediead & dlprinted
flexible multilayer circuit; a bottom plate fastened
Clr%ulgboﬁfé i°BRBFY"8f sai d second side of said flexible

nul t b lfRYiBle Miilifybt circﬁﬁihQViIH?HEﬁE% MRE &st\@hitdOpas formed on a
plurality of internal apertures separated by bottom

figt side tharepd @nd badngprdnted eizduit hoerd: eontast pads fermed onhiasaeond side
tRr&ral i gned with said device under test contact pads
and said internal apertures are aligned with said
pr i ntledricalbyceontiuctive@ircuicvmtea extepdinis betaneh aiddavicl untdyr test
of intercgnnects honded. to and electrically
c?rmcéPM&F@@W%W‘@%%OMBF?W@%;r cuit board
cont agkinslae faNshe@Xd £pshiphent ds@idaistStdeth sl glcRMle multilayer
apertures. 2. A space transfornmer according to claim
W% ein said interconnects are rigid, electrically
CondyBbaiof piitd WSS b Rer? B il BAHaC o Gl fiexiR
contact pads. 3. A'space tranhstornmer according to
mgiltdayer 2ireuit sad hodern glatmbaimgomplecdity offistertihpiceitrestsepdpated by

d.to.electrically conduyctive,vias qf the. . .
ot Bla drBalE ik sBe shoR ROAE ottt B igmpd With said device
wiadee oestiéontact padsland Baid imbr@aieiperteds shelallpRIACHIINER Brimb@ circuit
bfl xi bl e V\n_re(g soldered to said printed circult board

cghearEct pads ands A space transformer according to

cl ai EbﬁrWBﬁh&rmgct% rided Wﬁﬁ%&@aﬁg?ﬂ%ﬁ&?ﬁg&&%i&%ajd

sol dered to electrically conductive vi

Piited eisehiidioars sontdsbpadd and extendipgtheough aaisfioemsl agfedtnres.
el ectrically interconnecting a probe head to a printed
circuit board, conprising: 8 a flexible nmultilayer

2.ci r cAispadeaninsigrme\dcc@ ding de tlaing $ twheesii sid intatennkers BRHgid,

on.a., first side thereqf and having printed circujt
cIggsrloRduRve BH’&§°‘#8TP§&S%£P%M§%‘W boaggkcontact pads.

3. A space transformer according to claim 2 wherein said interconnects are adapted

to be soldered to electrically conductive vias of the printed circuit board.

4. A space transformer according to claim 1 wherein said interconnects are flexible _

wires soldered to said printed circuit board contact pads.

3. A space transformer according to claim 4 wherein said interconnects are adapted

to be soldered to electrically conductive vias of the printed circuit board.

6. A space transformer for electrically interconnecting a probe head to a printed

circuit board, comprising:



thereof electrically conductive circuit traces

ext endi ng between sai d device under test contact pads
and said printed circuit board contact pads; a top
plate fastened to a periphery of said first side of
said aﬂeélbldfheltltayblt ¢itcaitdaving dedcsd wndes tesiccontaot pddatfemed on a

S AN ORI T

ﬂ&hmfallgned mnth said printed circuit board contact

pads and id top, plate apertures are aligne
sai d°¥§ F@quma tive SUFUILEanes extendingactwaerhgaid cmlatia test
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flexible nultilayer circuit, said Dottom plate having
a pl aten platp fastenedfag MPhatp/etftsalﬂéks@et@aqf asid dlekiple m@thtaym
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stamlmmuwhermsam mplpéai@ﬂgﬁdhkﬂts aa:rahgatad witk daprhhtleﬁ airdult board
nted ci,rc. oard cont ac S, ur,al
cBindt R DY R B e Po o pisRoRh ?a&g@tv)w% e tescéontact
padif erconnected with said printed circuit cont act pads

and extendln through said internal apertures. 7.

spac®betiam §\‘ﬂgﬁ festenadde @maripgry of widserrs! sifiepksaid tiaqﬂde
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wfisPieR ool bl dn Bud iR P aueop o B e i POE! Gt
bédrd Gotithct adk @&d ONn the pri nted circuit board. 9. A

space transtformer for electrically interconnecting
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contact pads forned on a |rs and
havi ng pri nt ed circuit board cont act pads formed on a
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fastened to a periphery of said first side of said

P3%exi bl e multil ayer

8. A space transformer according to claim 7 wherein said compression springs are
adapted to be compressed between said top plate stanchions and circuit traces on the

printed circuit board.

9. A space transformer for electrically interconnecting a probe head to a printed
circuit board, comprising:

a flexible multilayer circuit having device under test contact pads formed on a
first side thereof and having printed circuit board contact pads formed on a second side
thereof; means for electrically connecting said device under test contact pads and said
printed circuit board contact pads;

a shim plate fastened to a periphery of said first side of said flexible multilayer

circuit;



circuit; 9 a bottomplate fastened to a periphery of
sai d second side of said flexible nultilayer circuit,
said bottomplate having a plurality of interna
apertures separated by bottom plate stanchi ons where
sai d bottomplate stanchions are aligned with said

deV| ont act, pad d said,in | .
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electrically connecting s evi ce under tes
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pads ct [ o) [ ] ond tive cir es.
ext end |ng ﬁggc\j\lggr% SAl %Xaé pﬂﬂ Flrf‘gglfom‘i%?\{t%fi Ayjth the
pamed siadudt wardit ed circuit board contact pads. 11. A

space transformer according to claim9 wherein said
nmeans for electrically connecting said printed
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board includes interconnects, which are rigid
cQIgting; saisl deyice saderdest ventat pedssaid seidguiinted ciraniti beard nomekt pads

e lued st Lanal aLnes
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vias of the printed circuit board. 13. A space

transfornmer according to claim1l wherein said

11.nt eAGPRRAFNSIOANE bt AUinBkEclaith O Wher S8 fladsFoPAbdrically
printed circuit board contact pads. 14. A space

cqnngring Spigeringed creuit heprd cortpeiipads Sithvhermeintedsacuit board includes
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12, A space transformer according to claim 11 wherein said interconnects are adapted

to be soldered to electrically conductive vias of the printed circuit board.

13. A space transformer according to claim 11 wherein said interconnects are flexible

wires soldered to said printed circuit board contact pads.

14. A space transformer according to claim 13 wherein said interconnects are adapted

to be soldered to electrically conductive vias of the printed circuit board.
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