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A METHOD FOR PROVI DI NG ALI GNMENT OF A PROBE The
present invention relates to a nethod for providing
alignnent of a probe relative to a supporting
substrate. 5 The present invention further relates to
a method for testing electrical properties of test
sanples. Still further, the present invention relates
to probes for testing electrical properties on a
specific | ocation of a test sanple. Specifically the
t pr obes

ST O ROV I A ISNMENT CEATRBER The 10

present invention relates to testing apparatuses for

T',&?:?lteﬁgﬂgg{f%it r%@elte@ fcf% ﬁfe%@zfzifq? pro\&ﬁ? lslé gﬁ?ﬁﬂﬂ%ﬁf&f a probe relative

tofs Sioreidy suiBtatd11, 017, WO 03/ 096429 US 6, 232, 143,
US 5, 475,318, WD 03/ 046473, EP 0 886 758, EP 0 974
15 845, EP 1 095 282, US 6, 479,395, US 5,545,291, US

T BrebertiBveMROuRdr iftes 185 tnaifidd B estidg dledA8albbSperties of
and US 2002/174715, all of the above nentioned patent

teplgAmelas. Jifsiugher, fes pEspenhipyepinnaekdes i prRBep F@é@ﬁng
el%ﬁtfiﬁél SﬁrSﬁeHE%Q % épgarcﬁfcqagﬁdnrbf c?[ 381 Sarfifi % ?ﬁ%&%{%égig étﬁr% bresent

ccor to enbodi nents
inventem fudherrefated to fest plto@es inuding etaantiever paé rivepdudher, the

P Rp B lfon8its €6 SindanRivuBATRl Say ol Bty brondHies of

te@psfipies. first and second parts constituting a
flexible.cantilever part being predomnantly flexible
in one direction and a base part 25 respectively,

Rbfé?eﬁc%"i& 'rﬂxéﬁéﬁlb tﬁé@até?ﬁfphﬁhc%mﬁﬁ UE'ES @58}?‘62”@8 §BH GW WO
subst anti al pendi cul ar to the one direction
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armin the 'cantl [ ever
6,343 869008 5622488 iand B 80@2/&?417 ‘Hyiali g:f p‘usabmmadnﬂoned patent

p@gﬁﬁﬁl ﬁ%ﬁ%ﬂm? ?q%@teaﬁ%%@&rgﬁgﬁt'rsk%\éﬁmﬁor{ hyéreference in

thef bty R pupedbst®, i N contact with the base part,
the first region defining first and second side

surfaces, each of the first and second side surfaces

Adeirdimgrig eeniadimientsasfghe prédant inventiot arpr@lb@fb?ftestmg electric
surface, a first width defined between the first "and
propertiage mswqmm@amfm@wsampmg provided. The probe may

comprise:

a supporting body defining opposiie first and second parts constituting a
flexible cantilever part being predominantly flexible in one direction and a base part
respectively, the cantilever part defining an outer planar surface substantially
perpendicular to the one direction, the base part being adapted for being fixated in a
co-operating testing machine, _

at least one conductive probe arm in the cantilever part, each of the at
least one conduciive probe arm being positioned opposite the base part,

the cantilever part defining opposite first and second regions, the
second region being in contact with the base part, the first region defining first and
second side surfaces, each of the first and second side surfaces defining a first
angle with the outer planar surface, a first width defined between the first and the
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2 second side surfaces, the second region defining
third and fourth side surfaces, each of the third
and fourth side surfaces defining a second angle with
hy )i pl anar surface, a second wi dth defingd
Wb ﬁg\fggnﬁ{ he third and the fourth side surfgidgs A
5 the second wi dth being equal to and/or smaller than
the first width. The supportd ng body constitutes the
entire probe, and may be fornmed as a single wunitary
s&o‘?ﬁ%iég st ac%%sﬁfétgécﬁﬁd 'i'é.@or‘? HeffhE tHikPaRSfoufRSidy Slbfaces,

furt nprise first transitional area
e@@‘( oidbe tmmeami ’é?&gﬂbﬁefﬂﬁ% ﬁwf@:eeh:@ﬁmngsa seandsdigényith the outer
0 f I
oL PR S g BB TR iy e
smmﬁdesthm eby gl vi ng each of the conductive probe arns

fl bl t

my al ¢ dA3ePoRt iR SpiErnah G SRUG hellR oFa B, Bian.
cantil ever part, but possibly near or at an edge of

the cantilever 15 part. The concg%tlve g ﬁbe r(ris g |
The sppReting Redy aen%myfe‘e‘ffh% RRIFE [P Jpay Rgformed as a single
uﬁi?épj/ LS bg/aéésemmﬁ 106 B RIoRE BlEcBANT R plobehdd} RirthBr comprise

one |rect| e understood as the distal part
aditstttapsiiicobkarpaibeivesnsiherareas defiien the fest arshseaond "Widths.
also flexible in other directions, 20 so that if the
probe is brought in contact with a test sanple,
Theicoatiudiivengobe biresl mayte fréaly ekiehding fiom the cangileyer part

oapPfiibn bast PerdborPyRRNg sror piE ZopBLdivBiriobeans exivle

nStRREHBER Ve el ishductifi prbbarsemsdady alterpativainbe ormiedtrivt

on or in the supportl 25 bog)){ The third Wld

etenalgaTom §he RIS Paly bURBRIPHERTET BAPDGHa T e GAntiever
pafeThd Bbﬁ%:dm:é %)Eoﬁgiéfmpésmﬁy TobgicRfonka eﬁbhpbmhbf&rfbbw bf the

nd secon The cantil ever part may include a
cpafilevantpare t he t hi ckness of the distal end is
thi cker than other parts of the cantilever part. The
probe head may include a 30 protruding or ridge

Tlihértérm éfﬁdmmlha:@ﬂﬁ fiexithie irt em:tiirergbnd$ td be upderstaed as the distal

t t, d
sl P i B g AP 1 ATt iy ioctons
sDitAS: ibef J.ﬁté@é :s”wught il eofREWRN ki tastl sarmss alhist beﬁﬁgented the
first and second sides, and correspondin

flexibility in multiple directions enables a perfect or near pgrﬁ\a{ct airgnmen{1 gf the

probe with the fest sampie.

The probe may inciude a third area defining a third width on or in the supporting
body. The third width may be equal fo the first or second width. Alternatively, the
third width may be different from both the first and second widths.

The cantilever part may include a part where the thickness of the distal end is
thicker than other parts of the cantilever part. The probe head may inciude a

protruding or ridge part.

According fo the teachings of the present invention the first and second side

surfaces may be substantially parallel and/or the third and fourth side surfaces may
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fourth sides, may al so define an angle between them

t hereby possibly giving the <cantilever part a wedge

formor a V-form The first, second, third and fourth

sides need not be defined in the entire area

constituting the sides of the cantilever part. 5 Wen

produci ng probes of this sort, the production nethod

i ncl udes etching which in r Sal wor | d- appl i cations

does not product perfect planar surfaces. According :
bé Quiﬁéi@nﬂaﬂﬁgﬁfdﬂlﬁ Tok ﬁrﬁteanajrmnu sidaseandi cun'e‘qmrfdmgiy third and

angl e may be 60 to 90 d s an or t he sec & th
foaff Isideraipal @l AR R fma@'é@ drehy POE% y giving the

cé]{tﬁ’ef\%F gghﬁ mg%wo%ﬁ cﬁl%wm Tﬂéeﬁr&ﬂ éé&orﬁﬁ thsﬁi mfdmhosndes

egrees, such as 5 to 89 degrees, such

need 80 hiedpfiped in thecentife arsm t:@'iSﬁlgl’ft!T@ hesiesidhe a%n’f!i@vef Paf’ﬁ

oo SR EE0es 5t 1 8 ool sranse Aot i
intreabwottameisationscdossnd groduds p@e‘gc@ﬁanarsmﬂacas. 15 to

25 degrees, such as 25 to 35 degrees, such as 35 to

45 degrees, such as 45 to 50 15 degrees, such as 50

AbSoriingd8 BicRBchifgs bf @t Hrosént ifverdiogiee first sugle aay 66 60 to 90

to 75 degrees, such as 75 to 85 degr h, as 85
degregs aaéf@?ﬁ’@sse@ﬂaﬁ%wy g apprepd %88 o % deggRSes

%??ré Py 93‘3% gﬁe:ﬁrﬁ%ﬁb%eﬁta? be3Pto0r86H:888, subheas 5 o

angemay ntical 'to of different fromthe
88 degregsasupheas 1rthm &&gesrws s 2 7 frepomesdeighg20 to 70

SRR 8 R85 B S 38 e s s 55

-dé ea@tﬁ:htdsm m&degteases@ht aob to hB dpgrdss, hecidasni to 25

cBusRn Bl e B S GRe AS BrR B R s 451050
d%ﬁ%’é@ héudhrgsqso:%aaégwe& heuchexd 55 to sRERgees2Such as 65 t0 75
odi nents of the present |nvent|on seek towpie I!) %4
degieesbauchiasy & ’10h%5 dﬁ@@@‘sf%@hcﬁ? 83 1 Y0 dporges; pietergbly 54,7
d%g oo dr 9B Féééctg'nt?‘g d80reRBPOS3S, 8 deBAdeR! dréds, Sldégltees

on1sur 't he™ second region further
defines a second top surface and an opp05|te

TR PRI ORls-El FARAST 8BS RSl Top ance o
affésiney bd deRhddapeteseh ang dbthmguiadestmany dirbgtion possibie. The
paral lel, 30 the o | anar .surfac

aBgledisidas s GOMpTARISH D 9?0&88;36 45 Pyl R Br the probe head and
aﬁ?])gte d 8B probd a6 %dvén’riagéélis $Hy ﬁéésﬁgblr iaprobizig\whe way the

rst top surface and the first bottomsurface

| pﬂobaah%tl@rbmugﬂt@ﬁﬁéggtﬁ%Wh&?Eﬁﬁ%@ﬁet he second top

surface and the

Embodiments 6f thé pr'esen{ invéntiohjéeek to provideia probe where the first region
further defiﬁes a first top surface and an opposite, paraliel first bottom surface, and the
second region further defines a second fop surface and an opposite, paraliel second
bottom surface, the base part defining a third top surface, the first, the second and
the third top surface being substantially parallel,

| the outer planar surface being constituted by the first top surface and/or
the second top surface,

a first thickness defined between the first top surface and the first

bottom surface, |
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second bottom surface, the second thickness being

smal l er than or equal to the first thickness. 5 The
first and the second thickness are preferably not

equal , thereby defining a probe having a part where

the probe is attenuated, possibly being an area

between a base part and the distal end of the

cantilever part. Surprisingly4 the thinned or

attenuated area gives the probe an advant ageous

f 1 exi bi | b G¥eGBRKREsE BefiéPBEtweEnans sbforidwepaiiifacd @nd the
The probe according to the teachings of the present
senoehbotiom susfasarcl ude an attenuated or thinned area

in the cantil Ly

at t enat B8 TrON 4 EfTHss g Bkl Eh of ELAH R st thickness,
alternatively in any conbinations thereof. 15 The

T Prtaree saeong Hikiens 286 ietraB i i ol BTERT g8fitng 2
p’fc-t?e k&vidg §Q)art5\&‘kié\'e5tﬁe br@oéfsta@teﬁuaﬁdlﬁwﬁbi?&ehgibﬁ area between
0, such as '5, such as

asi@ﬁﬂe w andthegligtabend greganiioyef part- %”"P%IEﬁlyaé‘eth‘n@ed or

aﬁ:‘%n&a ééjﬁﬂeg%helﬁﬂé%et& Acviitagedtia f@%}bﬁﬁsfgoﬁﬁa:%dﬁg probes
e s or thinner area 20 1s conte at ed

ldnnwnémﬁlem gi ve an advant ageous fl exi b| ity to the

probe. As previously mentioned, the physical

enbodi nent of the present invention will not, in the

Tﬁﬂﬁt@ﬁ@bw@’dlr@&biﬁe tézﬁ:mcnf;ﬂmé prasenpiew et lyxapllmmﬁe an

th t ext th b
aHeaHEe s ReR B e GBI Fc EApHEP LAy ey be

" HeAlAted in dRe AWPHIthRGE Hi@ne?ﬁhﬁt@' BRsthativadly inhenydsoralsinations

I nvention the second thickness may be 'defined across

- thereobntire second region and/or a specific part of

the second region. Meaning that the area where the
second region has a different thickness that the
Ther ratio rbeg;v&m iheyfirsicandcthersecond thickness gaay be d:1:0%1p 1:50, such as

{125 a %J] %Iapi 155 gq i%oﬁ%&%h%g §%§ RY1:38 LreaPPAIBBMo, such

econd Tegron wth

& 1496 18, %iIBlh laeri:pos tb atz;sucm hBClkthIS‘s 3t gach ahé:3ftoris, such as

regi on may r oduce g i fferen -
{5k AI00 Steta e SR 20 <Heh G509 fG d- ZRp BB, Sf finner area

i RBnfdfisted Yo iRt givé 8n %@bﬁﬁﬂa 6&§ﬂ@tb¢ do B pRbk.
!%%gntl on tﬁ% first trg%vsurface agg il P

As previously mentioned, the physical embodiment of the present invention will not,
in the mathematical sense, be precisely or perfectly planar, however in the present

context the substantially planar surfaces are to be construed as perfectly planar.

According to embodiments of the present invention the second thickness may be
defined across the entire second region and/or a specific part on the second region.
Meaning that thé area where the second region has a different thickness that the
first region may be restricted to a specific area rather than the entire area. Thereby
an embodiment having a spec‘rﬁc area in the second region with either a smalier or
larger thickness than the first region may be produced. The area having a different
thickness is contemplated o provide flexibility to the probe.



second top surface may be substantially copl anar
According to enbodi nents of the present invention the
first top surface and the third top surface nay be
substantially copl anar.- Accordi ng to enbodi nents of
the present invention the second top surface and the
third top surface being substantially copl anar
Accordi ng to enbodi nents of the present invention
none of the first, second or third top surfaces nmay
' I

Acooffing HESH BRI o BR RO RO tof SURCTER e

secohdttbp surfaoe hemelse sapstaeatialbso@anarl | y copl anar. The
above-nenti oned enbodi nents may be utilised
individually or in any conbinations. It is an

Acco?tﬂMQﬁS éﬁ@o@inéd’d@oﬂm@?pﬁééent wention thel firetttop Barfaccamdithe third
I on maé include at |east one aperture extending
B

tODSN aRetTRY Besyhatangplls aerlaparto the second bottom
surface. Probes having one aperture nay be desirable
when placi ng conductive probe arns in the cantilever

Accopeing fo einbodimends of the picsestdnvestiop thecsasgnd e swrfasgiand the
third 68 Sttty Bl tafosft%rﬂ@"?%% dHfarthe_conductive probe

0 a co~operating’t I'ng” machine. Al so a probe
haV|ng one Iarge aperture or opening nay enabl e t he

' cting area ofunct

Accciing freeffbedRatioof BerySseri oo raas bf P 7S, ey thira

top sUiicaBendybe szs@hﬁéﬂWé@ﬁlahér cont enpl at ed to provide
nore flexibility to the cantilever probe. The hinge-

nmechani sm descri bed above is also contenplated to be

Accdrd |ﬁ§ 0 bnitddfrtiad 'oﬂﬁﬁ]&e'g'éé}ﬁl i En Y frst HRNtheRcond bottom

aperture and/or t area or areas. The probe may
surfaaes| gy be substantially eaplamasa bet ween the parts havi ng
different thickness. The transitional area may
define angled surfaces. 6 Surprisingly, form ng an
The Bbsvapettished embodiments neydre utiised gidiledualy @rin any
ture in the second region noves or changes the
Comgﬁi"“ﬁfm%here the probe will flex when brought into
contact with the test area of the test sanple. The

L- shaped structure he formin twy sides with
tis a5} SehGTEas e o PERSaI RRGHON HIgGi%aRsorChadon gy inciuds at

least%ﬁee{ff@{dré! SxRMBRG B e sbishdSREYFatE S BB 8BY¥nd bottom
i ncl Ude recesses |nstead of apertures whereby one or

surfager Brafesihayingronecapersss naaebe gesiEaple when @lagindernductive
prob& @8¥n8'h the cantilever part, since there is a need for placing electrical

conductive paths from each of the conductive probe arms to a co-operating testing
machine. Also a probe having one large aperture or opening may enable the sides
of the connecting area to function as a hinge or the like, providing a high degree of
flexibility. The aperture or apertures is contemplated to provide more flexibility to the
cantilever probe. The hinge mechanism described above is also contemplated to be
present in embodiments including more than one aperture and/or thinned area or

areas.

The probe may include a transitional area between the parts having different

thickness. The transitional area may define angled surfaces.



The basins are contenplated to i nprove the
flexibility of the cantilever part of the test
probes conpared to the test probes known in the art.
It is a further advantage of the present invention
that the second region nmay include at |east one
i ndent ati on, notch, depression8 dent, recess, dinple
or any conbinations thereof, extending |ess than the
Surp?@i‘h@thfdnﬁr@‘él?ﬁ-%haﬂ_é‘@sﬂrﬁtﬁ@%tlﬁbh@ Br md?&!bidel BE b bPBrture in
h, nick, dinple or serration constitutes an area
the aepon@ regien GTOVEﬁ or chargies thi epint whees thelprebs wilkflewhen
e
brouéﬁgﬁfrét&n%ﬁt vﬂﬂ\fﬁe fé%llls eg%ﬁ?ﬁb fé{s‘??frﬁﬁle 'H?@ [ - srhggHérPT%?lécture
may fbledwimbiin Mcys;des WItb oneammdre\aeertplesmbﬂned in ketveen them.
particul ar advantage of the present invention that at
| east one of the apertures or the indentations may
In al@ehative e@rﬁb@j@ﬁ@hl@gtkh@écﬁgd regiom siagyrindladée yeoessedlingtead of
eonetry subst ag) ially oval

eo try, .a .
ape r%%waﬁfqbwqqe Y uIedag tr?fgﬁssa r%('aé‘t" inyiheysegand Frpion.
The 888R%bfY corﬁeﬁnﬁ%‘fé@fﬂ [h‘f"Hrb\Ye fhiel fRRMIKAEF tﬁ@ %ﬁﬁﬁléV@r ghrt of the

truncated triangul.ar geonetry, any pol ygonal

test gebestaonpared iy thatest nmbesri@qwreretbe arfaccording to
enbodi nents of the present invention the second
region may include at |east one groove in the second

It is a fuyptheo adfeardagendf the prasenh mvertimmihabtbetsenosdirdgraremay include

cordl n enbodi nent s _.of sent inv jon at
at e S dihtofort Rotedh BE8sh, 4t BEESE MmbRFAbY S s Fom
combiRatidry thelretf dsdtdritind st atir theSedond MidkoetBET IR lnbéﬁ&tlon
one. groove nmay _extend | ess that.the second w d

cut, iBrisiagy npich nwe:héilmler @ ssratig cppstitigs an argg pf M%lume of the
prob@'var?%a%atgﬁémaﬁe%eaﬁQé'\asv@%r%vsrnavém@rﬁmba@m Th@

ourt des in anangelnreatlonvvlt
redupee aglogat o matenal isleoniamplaiedte pexidamere flexibilityde the

grooves are contenplated to provide nore
cant?(—rlze :ﬁg ?léty to the cantil ever probe. Furthernore at

| east one of the grooves may define a rounded

ltis %Irpg@?u%i vgﬁagg of ﬁ\%;qz}rsg?%rqu Sq‘f’rg@ﬁ‘ﬁg' %t] ?e&a?t cr)rié: Ena’P %ualtpaerrtu res
or tHelibd@abishstmbpaelinedn cp@rﬁﬁg havihg @rsubatayltlﬂm dl@ﬂl?aabeometry,
Cross-section or any co ation ther

Subs ATy PUSLIAAT RS SHPSEARU N SHE SPATERY HFUbaRtA oblong
geothtr{/da §ur15gté’r'itlatlli? Fidrifldr e’éh@ry HRinkaet Yekhquldrgedfittry, any

ext endi ng [ east “part fromthe second top surface
polygonal rg@ometry or any comblnatlons thereof.

According to embodiments of the present invention the second region may include
at least one groove in the second top surface and/or in the second bottom surface.

According to embodiments of the present invention at least one of the at least one
groove may extend from the third side to the fourth side. Also the at least one
groove may extend less that the second width, either from the third or fourth sides.
Further alternatively the groove may extend from either the third or fourth sides in

an angle in relation with the side from which the groove extends.

7



second bottom surface or fromthe second bottom
surface to the second top surface. Also the trench
may define a rounded cross-section, a square cross-
section, a rectangul ar cross-section, a triangular
cross-section, a truncatedy triangular cross-section
or any conbination thereof. The trench or trenches
Tho S ST bRty 1 o BBkt 8 chfiever
progd. ternatively both the trench and the groove, may
‘have varying depths along the path of which the
groove extends. Preferably the groove or trench has

Fudﬁé&%r@@t déj ¥nd B\ethgladggo%qj‘nﬁ ﬁleﬁﬁ@atr&ﬂﬂdé@td?oéﬁc—sé&ﬁbﬁha

It exten Acco to e od| ments of the present
squdre\cePRs-eAttiphea centangusiarostgestinnea tiianguiar crassectien, a

tru n%@%}g Er\aﬁ?}gula‘? B! K59, ang p%ﬁ@'[oﬂgf}g{ﬂﬁ Qéctlgﬁto‘? Gh§bomBination

I'ne "or —amnorp

thereofirbi nati on thereof. Preferably, the deV| ce may be
made from Si02, Si3N4, Si, is a S device or
alternatively a | ayered structure conpri sing any of

It is & Bpecifi®adv ﬁﬁh@fpr?éaant wﬁﬁhmhd thatihe tbfdhﬁﬁtﬁophheﬁ‘o@ﬁrth side
, i nvention seek to include conductive paths

mayBeieR PITRNeD exIEind SHPSE FARBL DR SEiRP SHrfagRo the
seccm c‘f’f{drﬁ ¥y éﬁ@r’ﬂﬁrﬁ%é{ SedUrRISORINTBUIfAdR ©'thé Seddif top

Furt conductive paths may extend from
surfacee Aﬂﬁxstele;imﬂchtmay delineca munded@rogsesaction, a pRUGIE SMss-

I I
s, gt robee Pl A ol GaRLBLeaBADARE ™
trianguiat crqgsaseatios or Aag eombjinatien #ns;reobﬂ" he lrenshi of tiercshes are
conBiigt o BRSPS el BB, 1
cantilever part or alternatively the top surface of
Theloehr iy apove o byt IEhe 54 B St 5 rave
ryi?%st!lésdtﬁé‘ﬁf%g'tﬁé phiRr&shiéH ther _qu abve é&ﬂel‘ﬂs F’fﬁéf@ra‘b'[ﬁﬁé groove or

or surfaces at once. e nunber of conductive
trengh bae sabstaniinlly the,sgmerdapith aleagdlae palh afuvtieh it extepdsbes
possible to place on the cantilever part. The nunber
of - conductive probe arns nmay be limted by the space
Accardingpibesntndimbetsi of dlhe/'p[bseht ineentiontthe cantilekes maymadelfrom a

the e avai |l abl e at. t urf of th
metall AL fa Ry e Selliet sl athel 8 RSt iR aratfirehous
matdYid s iy BonitYatitn thesiol i Rrerdalsly,| the dedibe nedyde: madé from SiO,,
di str.i but.i on am)n he si de Enbodi nenf s havin

an
SizNg, %lr IS PRI a%%oaah%ﬂa se%.fﬂy siruciure Gompuising any of the
merfidraa rAgenus.

Embodiments of the present invention seek to include conductive paths for
establishing electrical connections to each of the plurality of conductive probe arms
_on or in the probe. Further, the conductive paths may extend from the base part to
the cantilever part of the probe. Still further, the plurality of conductive probe arms
may be positioned at the outer planar surface. The outer planar surface may be any
of the surfaces, e.g. the one or more of the side surfaces of the cantilever part, the
bottom surface of the cantilever part or alternatively the top surface of the cantilever

part.



In an enbodi nent including nore than 4 probe arnms,
any conbination of 4 probe arnms may be used to
perform 4-poi nt neasurenents. There is not given any
preference to enbodi nents having even or odd nunber
of probe arms. Generally, &he co-operating testing
machi ne may be able to address one, nore or all of

Furthélea!te@@ét%qﬁthé PlUrakty &f adsmmjcawpfdbm&msﬁhay ber ef er abl y
he test] Q‘g machi ne may address er of the

po&é@fﬂﬁﬂﬁ@lﬁtﬂb 90 fw Of IaKs ?G‘Pﬁge HHReRRLONGE-

the present invention, the first W|dth rmy be 50 to

800 mcron, such as 75 to 750 mcron, such as 75 to
Thesomber of epndustiechprbegumsdn@s@nofifiervane uany agmper ¢fgrobes

oo G5 i B TR Bcontg il s may
be litf@d miy(the ebawod:c@mdmptmdnmmuamanduntwesmbemnm the

_ ron uch as, 29Q.to m cr such. as ,340

spacealBlghle A aie sutdon St Al e et S pertons HilioRag Shve,

the mmﬁv@?@b@m%aﬁ b€ Posgifiofddal at (ﬁ@&dﬁbﬁ froany dlstnbutlon
referab 100 micron. _Accordi ng to enbodi nents of

amqngeth@ s@génﬁmbﬁdmnt% Ravipg ¢ QERQF PP BANS&(e sentgmpiated to
be a%Q/anﬁ , such as 50 to 250, such as 75 to 200

m cro such as 100 to 175 mecron, such as 120 to

150, such as 40 to 80 mcron, such as 80 to 120

o5 6 DT o Sl 3 rve

armsé m@ﬂﬁb 03eat tmrperman—pelnﬂﬂﬁasureﬁmwanTm is 190t given any
cCo i tents o vent i
prefeiger fo SR VDS cHer OE T BEMBEEAPofE ATaS ensly
the b@-oﬁe@tlﬁmestlﬂg ln&¢hide ha@lbetabtétcﬁmldréﬁ@ bn@,gnarec?h atllg:)f the
cm such , C as 0
condygtive prgbe-ams o %WW@%P@VS%E railg%tﬁa edesting gaching gray ‘address

anyﬂﬂm@éf@ftﬁécén&urﬁt% proBe @fssuch as 1,5 to 2 cm such
cmto 2,5 cm such as 2,5 cmto 3 cm such as 3

cmtoSScm such as 350mto4cm such as 4 cm

AccBrQilnAgStE @Q%ocﬁr%%nts% tlge E)rés@nﬁ GeRtion UEHR Rt vﬁdmtﬁlﬁ b%g?;) to 800

so the first
mictoa, gucheaerS thas0 mlmmu®r&a T%to 20himiqon, stieh as 80 to 350

oo Sad a5 25Tk S0, PITRRle’ RS,
mICItj,m’SQU& &4190 s ¢H0 ﬁgcrgngsrﬁn 49010 tmr‘rl905mhmdant;m§u§h&1tmo19§) to 240
micigh, sudthe 2458 350 ficranonushrh 2 peHtlisRors sifh e oo 440

micfom, sééﬁl‘é‘s 250 fo 550 hficrdn 55156@ asSABNtoBH0ImReré® siich Hs 6508 800
as cm to 2,5 cm such asZScmtoch such as 3

MICEOR, pbeng@hCﬂQOéTﬂj@fﬂf‘as 3,5 cmto 4 cm

According to embodiments of the present invention, the second width may be 40 to
300 micron, such as 50 to 250, such as 75 to 200 micron, such as 100 to 175
micron, such as 120 to 150, such as 40 to 80 micron, such as 80 to 120 micron,
such as 120 to 160 micron, such as 160 to 200 micron, such as 200 to 230 micron,
such as 230 to 280 micron, such as 280 to 300 micron.



such as 4 cmto 4,5 cm such as 4,5 to 5 cm such as
5cmto 55 cm such 5,5 cm to 6 cm Also, the
second width may be greater that 6 cmor snaller than
0,1 cm A probe inplenented according to enbodi nents
of the present invention ndy be useful when testing
el ectrical properties of wafers conprising a nunber

Acco?@mﬁ 't@éhbb@ﬂﬁent@@f‘m@riﬁ@é@t Fiehtias the AeBwvRItIPRRY be 0 1cmto
Enbodi ments of the present _invention relate to th

6 cmgawgh asdem 19:0.6 %\ﬁuﬁﬁ asolp 880 e etlichrascoEmde <, %f:m
suchtage% Jichi 3l 4 ?rﬂdsuc 3l 015 SAP lsgﬁFQs bq &RaPbe &ﬁesuch as

Tl ever eve a bétter nment wth
0,5 cautest ca, sucmasvhionitee! Sam,istigh E]Sr'lo’@éﬂ ces saeleas @ apeio 2,5

om, SRR Z8 oot RGBS SEAFELIT Iy B LS, o
as 4 pl‘rﬂbefj{é Icﬁﬁ_leﬁm tazzﬂ;l??tr? B cg bgﬂa‘taalsjgmn'ofo fagtcersisuehﬁs;ﬁ emits 6
om. R ib st widbaTiay hg SericLBaba T AR T O bt o

(b) electric properties testing neans |nclud|ng

el ectric generator neans for ggner ating a tes

Accasdiga 4 eahedisnerds of therarasentinugnienibe perondevidit mﬁly bg 0,1
cm tg'ﬁacw rdi R asSi @tﬂ% 5.8-8n EGeh & RS tc; Q%Iﬁ Sakh ?9 2 cm to 45

tr1C propérti€s on’a speci 'ocati'on o
cm, suohphe?, 5cumrtn4srrngucll asd @nﬂrpalﬁtcnm,gsmb@ﬁ Q:léfcrmilOngS cm

such PGBt L i pdEes Tar . PRl suanBs 482 g% Such as 2 om
to 2,6 ¥ lsbt:l? 3*.; :2 53@? tg Isrmtsmh a\%ﬁricm id a;se%nfa ;’mtch asa3n5 gLn tor4 cm,
suc*w%ﬁgfn 5 KT syalagﬁgﬁ o5 ¢ ﬁ%f g G 58 oty oRa S5 om
to 6 ?ﬁ\eA@of el 42Bnd WAGthIASE be@rréatéﬁ!ha% cﬁrdé\r@neéilé‘r QHarb@ H .

xated In a co- operating-testing nachine,
| east one conductive probe armin the cantil ever

A P ImplefiBicdecofing o GRSk BOREHC A iREfiih Al be
usefolawhern teshng pbctrlcdbmnopertgsoﬂimmrs eofmprising amursleyofelectrical

regi ons he ﬁ?;econl'p region being in contact with the

: regi on definin irst an

compRRRtSgan 55 FESHPH. T egi on defi ni ng f d

second si de surfaces, _
Embodiments of the present invention relate to the cantilever part having rounded
edges or comers at the distal end. This is contemplated to enable the cantilever to
achieve a better alignment with the substrate on which electrical properties are to be
measured.

According fo embodiments of the preseht invention a testing apparatus for testing
electric properties on a specific location of a test sample is provided. The testing
apparatus may comprise:

(a) means for receiving and supporting the test sample;

(b) electric properties testing means including electric generator means
for generating a test signal and electric measuring means for detecting a measuring

signal;



each of the first and second side surfaces defining a
first angle with the outer planar surface, a first

wi dt h defined between the first and the second side
surfaces, the second region defining third and
fourth side surfaces, each of the third and fourth
side surfaces defining a second angle with the outer
pl anar surface, a second wi #h defined between the
third and the fourth side surfaces, 4. the second

wi dt h e anprobeifer testingeiiotic siopeties dn@spédific lobhfish of a test
w dth, (d), reciprocating neans for noving the probe .
samRIEaEPMETIEING: t est sanple so as to cause the

conductive probg é%@p&r@in@%oﬂ?@eﬁﬁhﬁ?pﬂo‘éﬁeﬁ%ﬁ and.second parts

specific location of "the test sanp or performng
the testing of edprsituting pfexkletdantlevaepadpredtiminantly being

testing appar at : rdi [ t he.

present | nvent 1 erBEat ElibRretfofAiEH P8 Brfleshraivety. the
accordi ng to ot bantilevdrquirheefiring Bntdutenplasargurface substantially
i nvention, which prabe oq tituting,a c’<1) onent of .

the point testi HﬁfP%BEEPAEF&Q Q%E’B?_(ﬂii'rﬁgt"?'bt %ﬁﬁﬁ%ipﬁﬁtrh%"g

of thg pr ese_n: haﬂaﬁéﬁlfﬁeﬂﬁ@ﬁgﬁl@d'ilﬁﬂcﬁﬁ@&t raﬂ?g tBahsting machine,
accordance w any o e above features o e

pr obe ?cpor di tngz-t a !Eﬁt@'ﬁwl}éﬁ‘.{ﬁ)ﬁﬁoﬁﬁrﬁ@ i the gantilaver part,
present inventi Heg ; .

Bppar at us. accor a0t e BB ond Forldl ik £k being

i nvention the epesitioned ppppsid ihesbasesparhg means may

probing of the felE Rtlster BafBebhioRpPRSfe fEY and second
t eachi ngs 011: thﬁagﬁmmﬁﬁﬁé _séwlﬁﬂtégwn b@iﬁgﬁﬂ@bgtfa@tlﬁrg[h][lﬁe base
means nma urther conprise ho) din ans, adapted for
co- oper a%/i vely P%’Eléﬁ@% r?ﬂ'@“dﬁgﬂ'ng;\% ar@fsqc!q d sidshgirfaces,
Al so the testinga@pPBpelist MY séabid fde SOFRELS BefRAY S first
for positioning the holding neans across the test

sanpl e and recoRU@IRYitrthg ql&%@dﬂﬁlﬁfs@ﬁaﬁﬁeﬂ fiest wiidity defined
means relative pontde $he%hs he-setBAd %W%flié?{eﬁ, the second

positioning may advantageously be manoéuvra
spatial direct ey défiing thldid aad founth sidpbarfacest eathef the

test sanple and,directd r tcylar. to the test .
sanpl e. Furt herthﬁgéﬁtﬁggﬁﬁ 3&%3;?&%39?7@3@”? gysecond afgle with the
posi ti oni nfg nﬁyonggmrarsoﬁpbé,S@smm defii d@:ﬂbéﬁmeen the
novenent of the, hal di ans, .so as to provide
angul ar positi oMFWMwuﬂﬁ side sur?aces,
4. the second width being equal to and/or smaller than the
first width,
~ (d) reciprocating means for moving the probe relative the test sample so
as to cause the conductive probe arms to be contacted with the specific location of
the test sample for performing the testing of electric properties thereof.

The testing apparatus according to embodiments of the present invention basically
includes a point probe according fo other embodiments of the present invention,
which probe, constituting a component of the point testing apparatus according to
embodiments of the present invention, may be implemented in accordance with

any of the above features of the probe according fo said other embodiments



means for the probe. Even further, the nmeans for
positioning nmay further conprise neans for angul ar
novenent of the hol di ng neans al ong an axis parall el
to surface of the test sanple, such as to provide
angul ar positions for the ngans for the probe. Still
further the neans for positloning may even further

i Se. t of .the hol di
of i HeseRl Big ah- GltoSHTECRAPE BIRG PhP St S EeraFngg
emb&SitnentAeTRh& presBAtindsntiod tRE RCHR ROBAIIES tREAY MM may
for the neans for the_ probe. According to enbodi nents

furter qanepisecBe#s i%@@qm‘d@mpﬁréleﬁ@mng gt thedestisapiilag
further conprising neans for sensi.ng contact between
the test sanple and the neans for the probe. Mst

Accarding taitiedeachingshef hegvesarnt gvealiontheoesivsessiting meanst may

e rtFl be g,%s%%h‘g H% %Oaln%nrbdr lf05J £b I?Jg){ara{tl I};Hgﬁ%lglﬁ?ﬁ n@‘% Pégg part

ures nmen |on t
of thé ptdbe. plsethatesting appamtus ﬁﬁaadiurtheo sampyise s Sorpasitioning

d onto an al um ni al um ni.um agxide, . ,
the Bkl Si2ats Borods iR, Bet FArmple ciriareing o 5pSition gt holding
mefhs flEBER theqbssarhylemeans of tilt and VWO

2005/ 124371 PCT/ DK2005/ 000417 12 rotation of the

probe before and during the curing of the glue. An

Th@ﬁ\%‘éh@rfor;ﬁb%ﬁbﬁﬁ\ﬁe a¥¥1 aﬂflarﬁéiec%l{%tlyf‘/l#g ﬁi}a\?\lggg\?r?f)% in all spatial

~conprom t he suring qua R
direstions, heing dizectionscesplanar to thesteppearople laad shirebtionisrparpendicular

head. Here, a self-aligning substrate that
to tﬁg%éﬁtsggr?pa{?ed in the neasuring head as a

semi - per nanent part is to be 5 described. In a

| | t r.di nat
Fufieh Pt Bamegr St Bl R ag? (6 BoR R BB ki LRbE bRt megns for
andur rﬁ@@ﬁ&t&ﬁ thROTRIY Mearhd) SoSi té p%w@e ﬁﬁ%maﬂpéaﬁcﬁqs for the

system of this sort-is denoted I,
mean%:trém pepbgphRyYen finthettthe meaaﬁéowg%thymmaa ffiiaey gopnprise
§
. megﬁé}/ g:1r| epulglf {Tﬁ)%h‘%ﬂggfl t@elﬂsﬁ Qgﬁ’bﬁh‘s %|on ﬁg&%?&r‘aﬂé‘l to surface
of the test samiple, pod1ds toyprovidecangulas @DSltimS fohthe means for the probe.

stffRe Br iy S00oBEuR sy Ea iR BbipHEe Bite 3l Srouiar
modemenisf thé hoﬁ:lmg' rfngané aﬂ:ﬁlgsannm penpahblly:uleqtn yafaet of the test
di rections, whi.c ave the _sane rel ation t owar ds

sargplgeguchs f@rRFQY'Q?IaBgP'QIBHP%'“%&%@rHl?cmﬁﬂ@? rt PERbEyal

direction does not need to be

According to embodiments of the present invention the means for positioning
further comprising means for sensing contact between the test sample and the
means for the probe.

Most advantageously the probe according to embodiments of the present invention
may further include any of the features mentioned in relation to other embodiments
of the present invention.

Traditionally, probes are glued onto an aluminium, or aluminium oxide, substrate, a
process that contains a certain amount of alignment error by means of tilt and
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age then dgnated 510G e5USig §8GH

- ddmObe ematised byisevarni differest georakicatiista
is a small volume which is repeated throughout the material at specific intervals. The

speci fied. Sem conductors are a group of material s
havi ng conductivities between those of 20 netals and
i nsul ators. The atons of the sem conductor materials
wihissybiy;p0l id state are arranged in crystal
structures. The crystal structures may be
characterised by a wunit cell. The crystal structure
is characterised by a 3-di nedgi onal periodicity which
can be realised by several different geonetries
b, béolNhid 88ig thEhRirnBick tkedilie. A apgEARUAcertainty
r@%{lc%ﬁ%ﬁ%?}@%@s ?epeat_ed tqwr oughpgt tr%:é mat er i g? at X
ofs e’ i isufficient ovzarapromThise e MARSUIEG quakiy Heweyen fsubstrate is
a.unbe | tPhSadHdHeNs setRhgnin
nEoEianile SpPR AT bdbBin HE MeBSuihPhead e e Shbiigning
stibstedté that is intogrgiedah the ineaburfrepinedd as a sagni-permanent part is to be
geoqg%ry. The geonetry of the unit cells is described
depciNeE- I iterature. Silicon is arranged in a di anond
crystal structure with 8 atons per unit cell. O her
30 physical properties include a nelti,n i nt, of.. .
ina mt@%s@c&@ﬁsaw-%fimﬂ?%ss@?% MBS de@?éﬁ) Bbespigthe
cb{;égzgl;i&eé’ﬁér?ﬁ%ﬁgnsﬁqh@}nc%&ﬂei eRenBhN! Bl HidbMWcdBFdinate system

obust oxides that are highly resistant to
ofthimsort il deratedohredwils et chings. Silicon di oxi de WO
20051124371 PCT/ DK2005/ 000417 13 may therefore be
easily used as an al nost perfect and i nexpensive

PCT/DK2005/000417

- Thesttysgliograies diabctiohs \aas Blsoarsestty specity fiiysicahdirections in the

m cronechanj.cal struciures may .be ohtai ne i .
BRSSO S G Pl e e rackor:
[O@R] AN theldifeRAbAg tHak afd palafie! witiséneatd onlgsmeatrydtallographic axis
di fferent crystall ographic Cil rectjans,

t he .
| aiprapks deapier i B n
s%&ﬁétric%@%&*uﬁ?é%nt%ﬁre@ﬁﬁﬂs{‘ QhiH KHEeRE QBrrieRIdtibRSHS fowards a set
nd ~ conpos

tion of concentration of etching solution
cindystaliegtaphic axssdt ahers actetakdirectiamdoes BATIREddbieC

- str@cture of the silicon may be descri bed as two
SPREEFS

enetrating faced-centred cubes displaced from
each other along the X, Y and Z axes for 1/4 of 10

the latter spacing, i,.e. . the length . ' I
SeTBloaROHAOT TS Gl dTHLR S v‘ét%ﬁ?sah@‘a@é P%'Q‘{.FCW?%%J Bhtwesfithose of
RLEHCIAH Rs@kifs I THeOSBisClIthd 8elicondlictor matdrials when in solid state
sem conductors, such as GaAs or Zinc bl ende haP1

the .
L @ra@gggirapwgt@} seyGivresg the S{y_stai SUYRHUFESINER PR ¢ gﬁaé;?ensed by a
Lzrlclj %@?Eﬂ%ﬁ Xfést t@lru_gtﬁﬁi%@'ar%t%@ﬁdgd% a ?ﬁﬂﬁ%ggéne& 8ﬁj‘l0dlClty wfuch
tgeg.lpy, & upifeelhgde unit cell

unit cell may have any of a number of geometries such as cubic or non-cubic, such
as tetragonal, orthorhombic, monoclinic, triclinic, hexagonal, rhombohedral or any
other geomeitry. The gecmetry of the unit cells is described in the literature.

Silicon is arranged in a diamond crystal structure with 8 atomns per unit cell. Other

physical properties include a melting point of 141 5C° and a density of 2.3 g per cm®.

Siticon may be readily oxidised at high temperature forming very stable, robust

oxides that are highly resistant to almost all anisotropic etchings. Silicon dioxide
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popul ar and conmonly used etchant. A typical etching

rate for KOHwth the silicon crystal planes far

away from {111} plane are about | um per mnute- To
whhushSH-£0 sol ution, isopropyl alcohol may Qe aR86sk 000417

as an addition of |sopropyl al cohol is neant to

decrease the edge rate. For nmasking purposes,

general ly any.slow etching matigrial in a specified

etching solution hay be applied as a mask. Both

%)éﬂéﬁ"%?é 68 caBfl, fRPhSamalmeet peefeaisarzbinappdising masking
tertals for anisotropic silicon. e chlcgﬁ Eﬂ'l%ﬁ?gobtamed
maieriat érvast veeety off Hiftesnt micres; 8“&6‘ WULHES
usirg ‘}/g‘éP?‘SHﬁ?‘J diltSrend Bsrahtifdrshgichn@ rhik desu;n onenta’tzon of the

I's to exploit the nature of
méé!&\lz}th méajmmocﬁtffemnrt ane'tahO@’aW@él @xr@ﬁgneéuﬁpnen’f@m Rethe

crgsttﬁleqf tg r?gos/%r %Y"g 'tﬂg(ﬁe\%’s‘-ﬂibpd ?g%@ﬁwgtﬁbrﬁﬁﬁﬁpurﬁ%s and

ccﬁﬁ@eﬁldﬁéﬂcdménﬁét&)mmmm@ ls@lugo@fanﬁ the ‘Sméeﬁﬁﬁ ifor thg efching.
means of KOHetching in a silicon {100}-wafer, a
grave with an outline that fits exactly to t he

TR BEHRIndBubid@r Retieamtied sitcar oy eedessebed atlbee dhierpenetrating

Th [l b f
fagec-pecleed cubRETRPPEES! BPEESAATRIDE: S0 TGy Kan g ot Br 1/4 of
thé?&%r@g%gpgozé‘tﬁé'ﬁéfgﬂ@@%@turﬁtfcéllhe present invention,

a

providing alignment of a probe relative
to a supporting substrate is provided, the nethod
Tﬁé)gﬁgﬁesin% dlﬁl@e %tﬁ'% effin amr@tamtﬂgtﬁrb%irauﬁpmmﬂcagto St. Also

ef 1 ni ng pI anar fa e and an ed
S/ isseivendsciati HAMPLORAS ehps g s 36?%%9’8?%’1% clure as
S{I rst mask at the surface of the supporting
Substrate, the first mask defining a first exposed
area on the surface at the edge, providing an etch

V\{iﬁzg%?@ﬁing fnd SHESP Mz B & cb¥ral Bﬁ&éﬁ@f@ﬁ@f@ﬂﬂu’t@he leidaty such as

t exposed area, the recess

i
etshitewssitig EFFo p@jg,, N i O GEnRgSORRNS & % Lo the most

%é&ee thldr kate ORI with the silicon
p%‘?g%e su%st rat g efl ntf:ﬁég}qaﬁ anar sur acz and a KOH
crystbpinesyst away fomnd 1 {XRiARe 8B abeit knmer ﬂ'“‘é‘PyI? the

_ s@ljﬁtﬂ?e :scﬁﬁ’é{)ir]i'a?&ﬂ&@ H{g}?%eoéd?fé@i ééiﬁﬁ bAdkien sPisbpalpyl dlechal is

€ second’crystal planes are positioned
medehtd dairbgsatheredasy®eg said probe fromsaid probe’

For masking purposes, generally any stow etching material in a specified etching
solution may be applied as a mask. Both dielectrics and metals may serve as
masking materials for anisotropic siticon etching such as silicon oxide, silicon nitrte,

gold, chromium, silver or the like.

The idea behind the self-alignment is to exploit the nature of the {111}-planes of
silicon. Since the sidewalls of the probe are 100% well defined with respect to each
other, these sidewalls will fit perfectly inio a grave that has the same angling of its
sidewall. By means of KOH-etching in a silicon {100}-wafer, a grave with an outline

that fits exactly to the imprint of the bottom of a probe may be produced. This grave

-will be referred to as a probe receptacie or recess.

RECTIFIED SHEET (RULE 81}
ISA/EP



substrate using said etch reagent, said probe defines
surfaces congruent to said first side wall and said
second side wall. The supporting substrate and the
probe substrate are in the presently preferred

enbodi nent of the present invention nade from
identical materials. However, different materials
having identical crystal st ucture may be used. The
orientation of the crystal planes during etching has
an inpact on the resulting structure. E. g. the speed

of. the _etchin i1l be different etchi.ng .in
Acociiing B SRER e G PreRR LY RN (e GnEg G allhment of
probé Hiatve W & suppdrtingSsuBStRitS IsHbdedD tHeSRetfod B&Rbfibing etlhé Rteps

reagent in a spécific direction to given materia
of: having a specific crystal structure. Provided the

oL i P RSSRpOE PSR B E50 e

rel atiton structur e recess a
the substrpteodefining la firabverysialiplansl, | s that will enable the

probe to .he ositioned w thin e r [
Dot oPuitiao ARRR Ak Fife SR HESEBOERE s B, et
mas?ﬁéﬁrmg @ﬁfsitt éﬁﬁos@ﬁ%ﬁéiaf br?tr@rtgi;lﬁfac@@gthebhg?,ltop ?UIL ace of
e su orting supstrate. e Sl de (0] )
pr obe RPYHING B el 18ageRb GHRoSIB e b Rg e PRgET Rishing the
first éﬁﬁsédlélfeé%e%céee%eﬁﬁiﬁ@s-ﬁrst Brewamss o%&é@%m sBwall, an

substrate and the probe substrate bo
end wabtemgie framithe edgegad adwitomowdl, the first and the

. VR et
St obroHAES ofoRl i Strlle!defitilg itk BMAEHH docond prystal
plan@ﬁgnﬁmlltlorlln?fri]rettmwtdalp:megar'_al I ]?l _tvvlo andttvv;), i\'/vli' t{we
ewa . tha ar e 0 “1n C con , n e
o1 obo PastiogRityihs Syfradisg B8t fie iy ME b seottEdvin)
planeBefé poskienbd iddntRallp ivherEbaning sdidpratse Rompesd brebe

crystal structure and usin specific etch reagent .
subgjrafg 4ising eaid edch EQPGaNE A PERS Aetines, SiGengHient to said

firstt%tg%?ﬂ%l;]aﬁ%%déé&rﬂ@dé hepr obe, thereby ensuring

e surfaces of the recess and the probe
substrate are congruent or matching, so that the

e gl e e RALEbl A B AR ety B
-embodimnent ¢fdine pregerit mventibe made/framh idehiical matenale Hofeveh different

. [ t nmhodi f t
et i enica) Sy S FRCEEL TR st TR o B cane e
plané?&?ﬂigr?ﬁihtsg Rés & Fnﬁ@éﬁ mebrbammq startura)E.gi the kpetel aithe

0 e features of | obe and/ or supportin
etchig uilbeifteront whaa Sinng in SRR AN Of HECHTE dhe Clvstalstructure.
It is prefepitid R use X §cicecH Bager fth BB&dR: difedtiBR t gREANhaterial

I nvention, the sg_em fic etch reagent nay be “provided

having asspguiftd ¢iystat sWyelre.at i on. The concentration of the
et ch-reagent may

Provided the etching have been performed in identical direction in relation fo the crystal
structure, the recess and the probe will have side walls that will enable the probe to be
positioned within the recess in an appropriate manner. The side walls of the recess will
define a first specific angle with the top surface of the supporting substrate. The side
walls of the probe will define a second specific angle with the top surface of the probe.
Provided the supporting substrate and the probe substrate both define substantially

planar surfaces, the first and the second specific angle will



have an influence on the formation of the recess

and/ or the probe. According to enbodi nents of the
present invention, a specific tenperature at which
the etching is perforned may be provided. The
tenperature at which the quh- reagent i s exposed to
the substrates may have an 1 nfluence on the fornation
of the recess and/or the probe. Al so, spec

be ghnplarmeriant angles H herridewallsiai e ecpes pbe mSldﬁa@"%at/@e
pro@é‘mﬁlllrﬁé p5aM8 108 ahbewb Al 8id Qlﬂe\ﬂﬂfullst st 42a8%e iAMEA" Icontact,

probe. Further, the specific etch reagent an
wharht@etmnsaeweechwdh@ reqese, ww@@l narailqd;rl&ssmlel qmybub@lon of

o ARG 5 AU oo ot e

the deeire&:b@nm(retoaﬁ thdwecem@ethe sup[bm‘t subgtreteaing ﬂweamﬂberthereby
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the material used to formthe probe and/or the

supporting substrate nay be Si, GaAs, any other
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speci fic etch reagent Al so, a second specific
etch| ng r ent npl oyed. . -Enbodi_nents of the

B Y RSN OF e prescry ITREGH 319 BRRGHE ice 2eagea may be
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conbi nati ons t her eof . According to the teachings of
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app‘i[g& for a specific period of time. The period of time, for which the probe and

supporting substrates are exposed to the reagent, the temperature and/or the

pressure, respectively, may have an influence on the formation of the recess and/or

the probe.

According to the teachings of the present invention, the material used to form the
probe and/or the supporting substrate may be Si, GéAs, any other semiconductor
material, combinations thereof, or any other single crystalline material with
anisotropic etching properties similar to those of semiconductor materials.



supporting substrate or holder of the probe. This may
be inproved by further providing extensions of the
at | east one conducting area onto the planar surface.
Enbodi ments of the present invention also relate to
positioning the probe in alignnent with the recess
in accordance with the first aspect of the present

i nvention. The supporting substrate may have one or
nore electrically conductive paths formed in or on
the surface of the substrate and/or any or all of the

Acc§if 4 emdBdinints b%eﬁﬁgsé}'ﬂ'lﬁvenh&ﬁ ﬁﬁ@@ﬁ'rﬁﬁél@&ay be
l'ectrical connection to the probe. Aternatively;
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em@ %ment of a probe relative to a supporting
rate is provided, the apparatus conprising: the
supporting substrate defi ning a surface and an edge,
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plane identical to the first crystal plane using the
coBB o PGB8 L e el B AR B R3Rt aspect may
furtiegrcontprise @wmdidllh% at :eldm;[ one tbgr;d(l:lﬁ:itlﬁg?r%a} m{thd fi rsrn :tgmail and/or said
sechit SRenahendhe shee waber s s RpRnsfEeRt accor di ng

to the second aspect, may include any of the features

of the probe according to enbodinments of the present
The; Q‘i\'ﬂé’HPﬁ"&\areﬂciéQﬁ ar ﬁlgc’&r@d%mi%wﬁ?ddp esfbligh elestrical contact
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providing @Ixmns:cmemftm i Iphstame, copautting arehiopte thad planar surface.
cross-section or any conbi nations thereof.
‘Embodiments of the present invention also relate to positioning the probe in
alignmeht with the recess in accordance with the first aspect of the present

invention.

The supporting substrate may have one or more electrically conductive paths
formed in or on the surface of the substrate and/or any or all of the sidewalls and/or
the end wall, for establishing electrical connection to the probe. Alternatively, the
electrical connection may be established by bonding wires directly to pads on the
surface of the probe it self. '



According to enbodi ments of the present invention,
the protruding part may extend fromthe first side

wal | to the second side wall. Alternatively, the
protruding part may extend fromthe first side wall
to the end wall, further alternatively, the
protruding part may exteng,fromthe second side wall
to the end wall. Even further alternatively, two or

nore protruding parts may be included in the recess.
Accordingrigiagpoood @spedi ofdine prasent inverpiions anappakatus foo providing
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k. Th [ i b d f i I )
T e e SyPpand Ehbstite fefiita Asul3cs atd n sfigh. the stipporting

sub$ifite &efihing A fitsherystsigian®f 18 the supporting
substrate.” Al so, the alignnment marks may be used by a
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the ﬁoﬁétté&?@sﬂ%ﬁwiﬁ iiRsSrdcagsi ng means including electric
_ generator means for generating a test signal and

el ectric neasuring neans for detecting a neasuring
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|n substrate, the
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Accbrding to embodiments of the present invention, the protruding part may extend
from the first side wall to the second side wall. Alternatively, the protruding part may
extend from the first side wall to the end wall, further altematively, the protruding part
may extend from the second side wall to the end wall. Even further alternatively, two
or more protruding parts may be included in the recess.

According to embodiments of the present invention, the supporting substrate may
further include at least one substrate alignment mark and the probe includes at least
One corresponding probe alignment mark. The alignment mark may be used for
visually insp'ecting that the probe has been positioned correctly in the recess of



crystal plane identical to the first crystal plane
using the specific etch reagent so that the probe
defi nes congruent surfaces to the first sidewall and
the second sidewall, the probe received in the
recess, reciprocating neans for noving the probe
relative the test sanple s&® as to cause one or nore
conductive probe arnms positioned on the probe to be
the suppbaingetibsirife. Ao, feealighirent ataks naydfe ddeel Byes achine

: .sample for performng the testing of electric
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andlblhﬂhbg)r@%’ﬁ nrEnttrREkRRAPBE Eohdtitfal b9 AnEhe&PAhh et recess
any of the Teatures produced by perform ng any of the

and/et afignraesbp@iginopadnbodi nents of the present
invention. Also, the testing apparatus 19 according
to enbodi ments of the present invention may include
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CONPrdising grcibef'ﬁésstbslmg%hébhé cRIdiny S8&rid GERer@fdstmeans for
including at | east one electrode for contacting a |
generatinga testeignat and efechic Maasurig megasfar deteqting a measuring
si gr.ovi ding a second test probe conprising: at |east
gn . . |
: one probe armincluding at | east one el ectrode for
cont aa protee far testing ietectronproperties oin & spaglife;, location of a test

sarBleHiiprife edciiess AP Bl RSV e 4 Bree
relathvestb asipRstingesulRtiate) ehey appratusfontgiisiree| der s

conpri sing positioning devices for positioning and/or
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R0 tahe e o
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Por o sytTale RS by Bl A ogfhgR e Rond
a sigewallizh ed eall adrmote frerh dité vdge, aridreebdttors walinkdfihing a
second )

minimum height from the surface,

+ the probe formed from a probe substrate defining a surface and a second
crystal plane identical to the first crystal plane using the specific etch reagent
so that the probe defines congruent surfaces to the first sidewall and the
second sidewall, the probe received in the recess,

reciprocating means for moving the probe relative the test sample so
as to cause one or more conductive probe arms positioned on the probe to be
contacted with the specific location of the test sample for performing the testing of

electric properties thereof.

The apparatus according to the third aspect of the present invention may comprise
any of the features produced by performing any of the steps according to
embodiments of the present invention. Also, the testing apparatus



test probe, v) positioning the el ectrodes of the
probe arns of the first test probe in contact wth
the area, vi) positioning the at | east one el ectrode
of the at |east one probe arm of the second test
probe in contact- wwth the area at a |ocation renote
fromthe first test probe, vii) transmtting a test
signal fromat |east one ofgthe el ectrodes of the
first test probe, or, in the alternative fromthe at

acoasifa e Aerinects 8 fehinea i ERAGH ey B wh AEer fRdeatures
of theisegbn@add thirl sgretcof theptesenbipeentth. Addi tional Iy,
- the nmethod according to enbodi nents of the present
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osi tioning the netic fjie erator so a
Piel d ¥ PrATRS aret Samandeiring pdiel SylpPn e aregsisiney on the
" firstQUHgREation with the area of the test sanple. The

met hod according to the enbodi ments of the present

i nvent ianovidipgfaiirsHest prebesempsisinge steps of : ¢)

rel ocating or j 738 Al |

the area and/ o?“#@?g{@&% @ébéﬁ%\%ﬁ%@ﬁi@@%@%ﬁ&é&? one
probe rel ati ve dlecttdde far eantagtiog adiespegivet iongtiant op the test
vii) and/or the intler nmedi ate steps a) and/or b). The
novenent of ei tHerPBne or both of the test probes is

clont enfi) pafowil inga abtand tef%bproba\oemﬁrigmg't onsf of )

el ectrical properties o greater area, of the test ‘
Sampl ¢, as 't neAeam g erebsaT BokFi 4 IS ES SlguPrg o
both of the probggadtihg!HRCHABR o th8%édtange Wi th the
sanme speed, thereby maintaining a specific distance

and or Vpptavidingatiestapparatie inchisinga firss ped asepend holder for
ecs 5015 Pl 1 43 S T ESASUGBIEALS S R
comprisiag masitioaing, devives fargtosfiicomgsarala refoeatingeeathtdfdine holders
in thsréeo Bﬁzr?gns?c%s? he 1R5F: asﬁj;{a?%gtbseing electrically connected to each of the
electrodes of the first test probe and to the at least one electrode of the second test
probe, the test apparatus further comprising a sample holder for receiving and
holding the test sample in a specific orientation relative to the first and the second
test probe, '

v) positioning the electrodes of the probe arms of the first test probe in
contact with the area,

vi) positioning the at least one electrode of the at least one probe arm
of the second test probe in contact with the area at a location remote from the first
- test probe,

vii) transmitting a test signal from at least one of the electrodes of
the first test probe, or, in the alternative from the at least one electrode of the
second test probe, and

detecting the test signal transmission between the first and the second

test probe.



are perfornmed. Enbodi ments of the present invention
also relate to a nethod for testing electrica
properties, the nethod conprises: i) providing a test
sanple defining a first surface, an area defined on
the first surface, ii) providing a first test probe
conprising: a first pIuraJ?Qy of probe arns each
including at | east one electrode for contacting a
Additiesalist thewaethodaicconliranto énisodimehtssufiipd pres2at invention

rovi ding a second test pro C rising: at |east
- may Wgheff : @Pﬁ?ﬁeﬂgﬁaﬁ%ﬁtéﬁs q%;.?ggw. el ectrode for
cont acd)i gigvidingQs AagRBiOfeld jenbrfdr BRGBNEating/a magrietic field,
providing a test apparatus 1ncluding a first

second)Hasifiningdhe magnatio figlg geﬁ@ratp? 59 ﬂwahthetﬁe@in@r@ficqfaﬁe
magh&fid fidll MGRes SIPEEHE iﬂﬁéﬁétatigﬁmh Uhe LRSS HhE Rt sample
evices for posit [ or

conpri sing positioning ioning a
rel ocati ng each of the holders in three dinensions,
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maittdfiy §$68Lif¢ BiEIHck YhdBHentation between the two, or more, test

probes, is also possible.

The measurements may be performed while the test probes are moved,
alternatively, the test probes are moved and then stopped before measurements

are performed.

Embodiments of the present invention also relate to a method for testing electrical
properties, the method comprises:
i) providing a test sample defining a first surface, an area defined on
the first surface,
iy providing a first test probe comprising:
a first plurality of probe arms each including at least
- one electrode for contacting a respective location on
the test sample,



further conprise the steps of: a) transmtting a test
signal fromat |east one of the electrodes of the
first test probe, or, in the alternative fromthe at
| east one el ectrode of the second test probe, and b)
detecting the test signal E ansm ssi on between the

. first and the second test Lrobe. Furt hernore, the
nmet hod according to enbodi nents of the present

i nvent jiip providing ewentdnd test pebecomprssy: t he st eps of:
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neans,
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ar s avi) Ppsitaning teymagnefi gensraior g9 it St %ynes of the
magietic déﬁr@sté %&cnmﬁtio@ rPﬁPi@feré‘ bffHeQBst sa-ﬁ'?kﬂe and
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probe is preferably simlar to the first test probe,
i.e.-in all of
Additionally, the method according to embodiments of the present invention may

further comprise the steps of:

a) transmitting a test signal from at least one of the electrodes of the
first test probe, or, in the alternative from the at least one electrode of the second
test probe, and

b) detecting the test signal transmission between the first and the

second test probe.

Furthermore, the method according to embodiments of the present invention may
event further comprise the steps of: '
¢) relocating or moving the first test probe relative to the area and/or

relocating or moving the second test probe relative to the area,
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t he physical dinensions, geonetry etc. The second
test probe nmay conprise a plurality of probe arns
each conprising at |east one electrode. The test
woRpRi3fsss may include a housing in which thgermiaoesooodr?
di fferent conponents are 30 placed or nmounted. Th
housi ng may additionally provide a chanber in which
the testing is perforned. TRé chanber may provide
the possibility of, or means for, controlling and
noni torig@ t he conditions under which the testing is
perfornmed, such WO 2005/ 124371 PCT/ 0,5/000 41 7
23 as prOJeprRINGHRP |at“|]:]é295%6? S?P?ngﬁﬁgﬁﬁ re,
tenperature, vacuumor in vacuo conditions, noisture
or any conbi nations thereof. The holders in the test
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probes are positioned so that at | east one of the

probe arms of each of the test probes are in contact
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connections on or in the test probe. Alternatively, .
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second speci ectrode pad, bringing a third
specific electrode in contact with a fourth specific

The second test probe may include only one probe arm or more probe arms, such
as four. The second test probe is preferably similar to the first test probe, i.e. in all of
the physical dimensions, geometry etc. The second test probe may comprise a
plurality of probe arms each comprising at least one electrode.

The test apparatus may include a housing in which the different components are
placed or mounted. The housing may additionally provide a chamber in which the
testing is performed. The chamber may provide the possibility of, or means for,
controliing and monitoring the conditions under which the testing is performed, such
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el ectrode pad, 30 transmtting a test signal fromthe
first or the third specific electrode, and detecting
the test signal transm ssion between the third or the

wol208)12404 ectrode, respectively. 24 The det eifidbbsRdosr7
of the location of the el ectrode pads may be

perfornmed by vi sual inspect'tlzgn and/ or by noving a

test probe until electrical sts show that contact

with an electrode pad has been achieved. The probe
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TReabstpromes atefjositioacd ispdnat atfieast oheoftie, probe mangiohgach of the
two aor nore of these test probes pay result in.

tash Purtis 643 Pect RN FIgaPLT one 2 sherargpdotdtiops at some
dIRAMRd TAS GRitaHdROMmbEP ben &l ARiGS rarfgetdrdesy, ebenthe distance may

I nvention, may further conprise: arranging the first
bgrareateb second test probes so that the probe arns of

the first test probe is substantially parallel with

the at | east one probe armof the second probe arm
fotestsigaaighagbe Bpplidd toratderst ohe of deoplgciredss THme Besiona) generator

that th robe. ar . ' AN .

i Sbr R SRS ERT dhinithe fost i, AR SinaRp inB st fal i
dﬁ?ﬁdte@?ﬁdlof)tr@h@nﬁeﬂltk:fough @ iﬁem)th? tpstef.i?'nm,m.g. via signal paths
Alternatjvely, any other an we e, nr

ipPr pR& gt sghele Ny Sheiidiar ﬁ%a?ae??? B Boo Y Rests,
dirdli9tdits ég’,@mh@g@,@ﬁo degr ees. Spgm fically, at |east

one additional test probe conprising at |east one

probe arm including at | east one el ectrode for :

FRIYeRCLiGN riay 9C 8bAstHuiRA by ACSignafHDE sigh, RF signal or any
combination thereof. The tesi apparatus preferably includes detection devices for
detecting the fransmission of the test signal through the test sample. The detection
may be recorded or detected and then sent to signal processors for obtaining more
detailed information regarding the electrical proherties of the test sample.

According to the teachings of the present invention, a multitude of electrode pads
may be defined on the surface of the test sample and the method may further
comprise bringing a first specffic electrode in contact with a second specific
electrode pad, bringing a third specific electrode in contact with a fourth specific
glectrode pad,

transmitting a test signal from the first or the third specific electrode,
and

detecting the test signal transmission between the third or the first
eiectrode, respc—icﬁvely.



provi ded, and the nethod may the conprise: 25

provi ding at |east one additional holder in the test
apparatus for receiving and holding the at |east one
addi tional test probe. The at |east one probe arm of
the at | east one additional test probe may define a
| ongi tudi nal |length. The nethod according to

enbodi ments of the present 24 nventi on may further
conprise: arranging the first, the second and the at
| east one additional test probe in a arrangement

! % be def
e ShR o e 52 Chid Sabte bRl u A ey v
|nspé@dbi’|né’hdl§r5$ RIRRy a &R phdiR @r‘itFP @%c@h’cﬁﬁte@fs $HRy fhat 8bntact with

define a second angle with-the one probe arm of
an eﬂQﬁi"Qﬂe pachbas bpenaghievednal  test probe The first
and second angles nay be identical, i.e. the angles

may be 120 degrees, ~ or the first and second angle
The pegbebamat of tbe dirst teﬁtrpeobﬁeamo pecfarably; dubgjantally parallel and the

RN L G

prefér’ablylfé)@érﬁmtromra/ body forming’e baselpag of meeteﬂqﬁoherﬁmh ;3
resent 1 nvent.l ar at us or tes
disoagect i oo Mah b aEuheRm e %Eeeeressnwareﬁwa & st probes

use@ﬁﬂe%t%ﬁ%ﬂﬁerhﬁb&#ﬁfenﬁ@éf the ppésentshvention, ﬁaﬁﬂ@orﬁorate any or
second test respectively, mounted in t

all ohtbles‘eaigres&fdﬁé afoheﬁeand&rmtmd%ﬁe@qr@maéo pBY Pt PlBAT ng
emb%gméﬂg o? ﬂ{et ﬁ%%bh{ AbRBoNd/ or rel ocating each of the

rs’in reée dinmensions, the first test probe
~conprising: a first pIuraIrty of probe arnms each

s Bt qiths oreR R Dot RoBER LR el iR bRty
arrahgidy tRO AP encrefthieSertgst mobbeasly rengt iprseberapossible
ncl ydi ng at | east one electrode for contacting a

COMIYPHFIPRH on the test sanple, WO 2005/ 124371
PCT/ DK2005/ 000417 26 : . '

Therefore, the method according to embodiments of the present invention, may
further comprise: '
| arranging the first and the second test probes so that the probe arms of
the first test probe is substantially parallel with the at least one probe arm of the
second probe arm, or

arranging the first and the second test probes so that the probe arms of
the first test probe are in an orientation substantially orthogonal with the at least one
probe arm of the second probe arm.

Alternatively, any other angle between the probe ams of the test probes may be
obtained, within the ranging from 0 to 360 degrees.

Specifically, at least one additional test probe comprising at least one probe arm
including at least one electrode for contacting a location on the test sample, may be
provided, and the method may the comprise:



the test apparatus electrically connected to each of
the el ectrodes of the first test probe and to the at
| east one el ectrode of the second test probe, the
test apparatus further conprising a sanple hol der
for receiving and holding a test sanple in a
specific orientation relative to the first and the
second test probe, the 5 test Zanple defining a first
surface, an area defined on the first surface, a

si gnalpr@fding at Riast Sic S&Mes holien i Bdtiest %ﬂ’p@katus for
electrically connected to a, transmtter device for

receiving g halding thenat leasfongiggelifiona| teskiprobgast one of the
el ectrodes of the first test probe in contact with
the area, or, in the alternative, via the at |east

The afrleasteineqirobel armofof thecatdezss waetagislitiopalisst probe draadefine a

oot B8 o 2 AR S SR BRABHE S gpen prencon

may fiiintisdr comcbridee second test probe. Furthernore, the

Const AGRBHEUS SREIE Sepalk SC i 5 IRaghpe Sditional test probe
in a @d4riRfeRfint Whkye e ;obe 8irAS bf Be\first ot @fird Afirst angle with the

sufficient spatial 15 novenent resolution. Sufficient
at leags ghe probpeenehithersesend tesb probe. gpdfike ambge armsgfdhe first

prob@d%ﬁﬁ’é‘a%%ﬁéﬁ@éﬁ%lérvﬂfﬁ thé ‘é'pﬁ@@?éfrﬁ'tﬂtr%vﬁr?eééi%le%'ddiﬁgnal
ranges. e probe arns of the first test probe may be
test piobst antial |y parallel and the at |east one probe
arm of the second may define a | ongitudinal |ength,
20 the first and the second test probes nmay be
The first %mge@bcm atbrigws rmbg Ffﬂdﬂl&icalflterﬁhebnglbe nhay ls¢ 12@degrees,
probe are substanti a allel with the at |east
Orthsﬁﬁstﬁ%%%emaf}é?em%%%%f%e% obe arm or the first
and the second test probes nay be arranged so that

the probe arns of the first test probe are in_an
The giethadsacesiding toarabedimentagnithe swsant ilvemion aayincorporate

any {’Aﬁﬁé fedtites R ?@f of tﬂb%mbﬂ&in%?ﬁé’ﬂﬁh? E’?t Seritliflention.

vant ageous e apparatus nay er conpri se:
at | east one additional test probe conprising: at

[ I I - de . -
pecy 55 BABHARs ALY LT o ooipaBEs Rhaphinece
elecfrical papertmsecadpligasonal hol der in the housing of the

t est aagﬁar atus for receiving and holding the at

| east DNRYSBYi ti onal test probe. 27
a first and a second holder for receiving a first and a second test probe,

respectively, mounted in the housing, each of the holders comprising positioning
devices for positioning and/or relocating each of the holders in three dimensions,
the first test probe comprising:
a first plurality of probe arms each including at least one
electrode for contacting a respective location on the test
sample,
the second test probe comprising:
at least one probe arm including at least one electrode for
- contacting a location on the test sample,
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Al so, the at |east one probe armof the at |east one
addi tional test probe nmay define a |ongitudinal
| ength, the apparatus nmay further conprise: the

wbizh@hz4sbhe second and the at | east one addi tdcqiatrons/000417

test probe arranged in a arrangenent where the probe

arns of the first probe defln% a first angle with the

at | east one probe arm of t hé%second t est probe, and

the probe arns of the first probe define a second

angl e withke téﬁteamuaﬁatps eleztrinalty cbnitdvtedito dariisaf tha electrodes of the

BRI b TRt AL OMF SISRIBAT PhIT R OR ST et dhe test
a?ﬁaraﬁfs fuRRef &fhphdsg afsapible ﬂ&!d@t' he Fecaiang kAB MbRIiIG] a test

e present _invention. The above nentjoned objects,

sﬁW@W@%@Gﬁr@rﬁé‘é@W@Ea’cw e thedirst angeihe sespat PShptabe. the
SY CERRIS SR o B4 Al oo AV ARLAAAADH ek Siacd, O

escription below, where ég is a
sc h enatia srgrﬂahgfemaatcm forgereraingtretest signali glecttieallymennected to a

RS LSO P8 56 7 e 2L A € s o
tiRCHIRE tishprabe ih kenfceeiththe arantr, mnthelfa!t@m:ﬁwesciaam at least one
schematic views of cro S- sect%ﬁ otg probes accor di ng

efestioAg abiesssrend; tﬁ%/téﬁ? DI SH e tic view

of a par} qefectioR'dRVRF6CQEELTNTY the i igHaeaAsmission between
invention, Fig. 5is a schematic illustration of a

theifisst pad ghe seqpnddast pobe.schemat i ¢, zoomed view of a

part of the substrate of Fig. 5, Fig. 5bis a

schematic, zooned, cross-sectional view of a part of
Runtaeambre; thet posilidringtievices ol the Ripgaratus may begednstigted by piezo-

e | f_two

TN el Graat B P B} SRR aBER bRRing Sirfert patia
rRO\NEPOStireghlsHRtrs iSLm(ﬁa';t sphtig).m@venserd resdiativnt is preferably in the
illustration of r obe ndasu orting substrate
MIREAN RS S~ ‘B'C“P"é » PRSP ygv?g sgipaﬂ%rhr@ﬁlg%.c top view
illustrating the probe and supporting substrate of

Fig. 8, WD 2005/124371 PCT/ DK2005/000417 28 Fig
The probe Renaof theviistiest prebgramebesyhatartially palralr’@b@fe# F"ﬁ'gat least

otelprdBe amn of the second may define a longitudinal length,

the first and the second test probes may be arranged so that the probe
arms of the first test probe are substantially parallel with the at least one probe arm
of the second probe arm, or

the first and the second test probes may be arranged so that the probe
arms of the first test probe are in an orientation substantially -orthogonal with the at
least one probe arm of the second probe arm. |

Advantageously, the apparatus may further comprise:
at least one additional test probe comprising:
at least one probe amm including at least one electrode for
contacting a location on the test sampie,
and
at least one additional holder in the housing of the test apparaius for
receiving and holding the at least one additional fest probe.



Fig. 11 is a schematic view of a probe nmounted in the
nmeasuring set-up of Fig. 10, Fig. 12 is a schematic
view of a substrate and a recess including electrica
conductive paths, 5 Fig. 13 is a schematic view of a
substrate and a recess including a protruding part,
Figs. 14a to 14d are sche ic view of a test
configuration conprising tWwo nmulti- point probes
i ncludi ng novenent, Fig. 15 is a schematic view of a
test configuration conprising two nulti-point probes,
Als M heBlibneliiobd afntf t}?é@ﬂégstwnsvadefmﬁan%étfp?w@ﬁqay define
con ura on conprisin
a lopgibhdisal IengtthfgsapparaBE By fsﬁh@rmmnnaa ews of

2chermied FRSRER0T 3h0 47 afRdTRe defiopdy b8 e aranged

ina @r@ﬁgémnmhw thé @Sobmamslﬁf thp éicst prabel defing iadinstaingle with the

be
at egiiionS pIOREAEY PHlE FRGORE b arapR, Endfi Brohe B Phthe Trst
- prots@AERreBY SEcdiy éndl@ﬁﬂﬁ‘?tlﬁé BRE YrobEdmd btk Bk Rast one additional

cantil ever part 14 conprises two regions, a distal
teSter@b@n 16 and a connect| on region 18. The connection
regi on 18 connects the cantilever part 14 with the
base part 12. -20 In the presently preferred
Thesayipedatue ecolingte qmmlm;:émentsmfém pesentisvelitonahay imgogporate

1 f h t b
any3 e S5 o STPUARES Bt 50 BRBRKBLeARE) °°°
properti es of a specific area on a test sanpl e, aI SO
i R D oo e o b2 oL el wit
nunﬁéi‘éh@ Bthe}%b s, aEPaNthYes ¥nd véa%u;@@%mtthé/aeﬁn@@ BeSdriphion
posi ti oned at one or nore of the side 25 surfaces

belg@, whelfeor top 22 and/or bottom 24 surfaces of the
distal region 16. For establishing electrical contact
to a testing apparatus, the probe base 12 may

Fig.i hisl awmeasmamnllusd:ralnon ohaembe)acqmdisg tpthefpsesent invention,

Fia & b} o/RaHoeR it ofp e ER B ARAER iRt dr dprobe

acc@ﬁﬁr@ldthbﬁestdfﬂﬁrﬁbﬂﬁﬁm cal connect i ons 30 to the
con uctlv be arns. The cqnnec reio.lEi rﬁa}/
Fig C5impF FESIREAF VIROLATess SO OLBipbes ACegding to e present
" invém@bgrial used to formthe probe body have been
renoved. These areas may be WO 2005/124371
Fig.pos/ ascheosatizodeny of aparicfisspiobarsaonipagdadhepraggnkinvention,

an.fén’ffc.rééEkFé?natlEQihEﬁra%n'o'F‘Q%ﬂbél‘rét%PS 30. The apertures 30

Fig. 5a is a schematic, zoomed view of a part of the substrate of Fig. 5,

Fig. 5b is a schematic, zoomed_, cross-sectional view of a part of the substrate
illustrated in Fig. 5.

Fig. 6 is a schematic view of two supporting substrates,

Fig. 7 is a schematic view of a wafer comprising a number of supporting substrates,
| Fig. 8 is a schematic illustration of a probe and a supporting substrate including a
recess, ' | ' ,
Fig. 9 is a schematic top view illustrating the probe and supporting substrate of Fig.
8

?
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Fig. 1 are illustrated as obl ong apertures, however
according to the teachings of the present invention,
the apertures may have any geonetrical configuration,
woUslka&7i round, square, oblong, elliptical, permizeosoooirs
triangular or any polygonal geonetry or 5
conbi nations thereof. The areas 30 need not be
t hrough goi ng hol es, but may 26e i ndentati ons,
not ches, depressions, dents, grooves, recesses,
Fig. ol ie s sehemalic vmmtmprmsn?mwm a rﬂ@v\sﬁﬁag set-tip,
connectiopn region 18 may .i ncl ude argas ere so
Rt iR ee S S PRI R B B BE Bt T D L 9. 10,
g 118 ol REbRRLE SRivEsPd 8Gbstdite Bnffadecdss ihbleding electrical
connection region 18 may have a corresponding region
condygivedais.,not illustrated in Fig. 1. The region 32
il
it 8 Y Epefi Mk ofs <SR aPl 830 RESS Bbhling hjruding part
Fﬁd;sat’i 4ato fiad ar@scnmeawmmaf adestresgfiguratien chmpesivg fwa suli-
% eb%[s u%z vl r#t hereof, may define an angle
p,ollp PEY EB‘H ng% ace of the connection regi on
M@ 13 ik aaschamatio vl 0bg text sonfinurhiicrscothpiiioy s mulipdint probes,
35 of the side or bottom of-the connection region 18
y define a different wdth than other parts of the
%n’fﬁe%td QhehREE Wbw 8f a HiftheIedthOnfig@raasn 38mﬁf|"§ih§ twd Snulti-
i nner area enables the cantilever 14 to achieve a
peinftprefeag; @8dof flexibility. The connection region 18
t t
A0 g eeiPonlf i SRl Bl ISRANERIS phdbes
better stability of the cantil ever probe, but my

S mtted 5.The.b |
Tor hieck s ysTRtR s SR o Mooty GliEpRYloHies on a
dpReHis Sodafion oheltwrsadqﬂe CEhe probt hedy lchm,pnsm twct pants ng and 14,
machi ne. \When the g ’ﬁ‘éo i S 05|t oned glh?lf%x e
neainG albass RAEATR BeXEl GBteYPLEnT S ible
dpicRBLSart 48 copfprisbd twd rddior, éQﬁéﬁBﬁeﬁlo@W Epénd ﬁ%onnectlon region
connection region 18 and the distal region 16 of

H. fleerrenhedicansgignnheonnestsihe santigverzat 1awithibe B@%@jpaﬂ 12.
flexibility of the cantilever part 14 of the probe

10 is achieved by renoving a part of the material

ladhe preskhty WBf@eed cabodimerrol ttkavesitiogtipn thg distal region 16

ffjﬁﬂ%ﬁ%ﬁ%@@{s ,%éi@{]ﬁn%yo?ﬁco&ghﬁ@s ;5;%%89 H%Q,t nét !lldé%{e%t, ?cg testing the
electrical properties of a specific area on a test sample, also not illustrated. The
conductive probe arms preferably extend from the top surface of the distal region
16. Alternatively, the conductive probe arms is positioned at one or more of the side
‘surfaces 20 and/or top 22 and/or bottom 24 surfaces of the distal region 16.

For establishing electrical contact to a testing apparatus, the probe base 12 may
include electrical connection pads 286, for establishing the electrical connections to
the electrical conductive paths 28, that further establishes the electrical connections

to the conductive probe arms.

The connection region 18 may comprise one or more areas where some of the

material used to form the probe body have been removed. These areas may be
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truncated-triangul ar cross-section. Qher possible

cross-sections are illustrated in Figs. 3a-3c. In

Fig. 2 all of the electrical pathways are omtted
wbhheiybiye; i | lustration. 5 In both the enbodi RYHpKk2005/000417

illustrated in Fig. 1 and the enbodinent illustrate

Fig. 2 the nunber of apertures 30 are three,

however, the nunber of apert@?es may be varied, from

zero to as may as possible. The inproved erX|b|Iity
cﬁ?étzttﬂ@d aghinevetnde apeytuads, hblee ortafentatiensB30b e apertares 30 in

Flohd 265 INGTBICHAS APRb AP TE 7he M DIEE FOGRTNGHD e eachings of the

pFe%@ht ho¥ 8o Jpﬁﬁé aodrirBe iy ke dofhengal eBhfigiralisie Buch as
['ustrate avi ng an angled surface and 1n the
rmmpiosqmrec@weng,aemﬂmabﬁ@r@éi%@F a5y Polygonal gapsretat &y,

r non-presence of an angled surface
C@5§5%3§&§ﬂ%$ﬁ§' nmet hod used for producing the probe,
i.e. the etching and the etching solution. 15 In Fig.

ThR ekt 59 g orute 1oy G50 TR BLRAY pbddegiong, motches

dabre88ins! Lt!érﬂ@ ?rb@&‘ésu foedshd) ARnpbiksicpang rcomiinatioay thereof.
area. The ntation or cut-away area may
constitute the area 40 illustrated in Fig. 2, or be

sgac kﬁ@é&nde%eﬁ{eﬁ tl@‘?nai“h&lﬁ@é%r@és RERARIThBF tlh@%ét@r:ai has

. any o e side surfaces 20 or. top and
beet rempeed frawdbe agtside, isHoh @y the Fﬁﬂi%ﬂ%%‘a’fﬁﬁ é?é'&F'Q 1. The

g BRETLT Ak PPRSAEI Rty b0 8, s

Fig. Sipabifregioarsd itusietehindipet, awn a mgmta&wm %Ji'mte that is

qi%@q% gft%gmsjgmﬁggsgt%rt Ig}e Ehje% {:@ﬁ%ﬁ?%{t 2%@‘10:?'1§°H0wever
tifa! gefgittﬁ?:t’é br prelmr@ofc A2y de\ﬁﬂs anrut@m i riertiof 2o tHEhsurface of the
i ndent ati on ave

G@éﬁﬁwflﬂnrl’@gloﬁrw:q“ﬁ@’?“%&w gﬁg e?ﬁes%r%sa&d%eﬁﬁpom te
the surface 54 may al so include an indent at| on 30
Fig. 3c illustrates a surface 58 including

- Ranti@moiheaideer botiane bf te cpaneakan @qun,\ﬂﬁ rr@ydj@ﬂge different
i d e T bk i 8 LA s oo

tginAsEaiey afabidsdhé rantibversld heamm@tahnghajegyeeaommbmty
2005/ 124371 PCT/ DK2005/ 000417 31 truncated
triangul ar. Provided the sidewalls 64,68 are

. Fehsdnmekiich Fagidtat @hhelthe 8B part 16 may be interconnected by regions

36, 38. The regions 36, 38 may provide a better stability of the cantilever probe, but

may also be omitted.

The base part 12 is preferably formed so as to fit into a co-operating receiving
recess in a holder device, or the like, in a testing machine. When the probe 10 is
positioned in a hoider elecfrical connections may be established thereto via the pads
26.

Fig. 2 is a zoomed view of the connection region 18 and the distal region 16 of an
alternative embodiment the probe 10. Here an improved flexibility of the cantilever

part 14 of the probe 10 is achieved by removing a part of the material across the
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trench will define a substantially square or obl ong

cross-section. Fig. 4 illustrates a cross-section

where to opposite surfaces 70,72 both include 5
wbhslRRbAL] ons 74 and 76, here illustrated as gpaXiB3sosoosir

substantially rounded bottom Any surface may

i nclude one or nore indentations, trenches or

cut-away areas. A method foBOproducing probes in

Si 02 according to the present invention nay conprise

chhechieh reyibA g 8SRaHe Rethoaimshitnstraléd m)Fiyad, thacubouidithas an
t hi ckness adj ustnment of the wafe Wet  t her

tw@edﬁﬁmar&ﬁo@rsemen9@619@90‘é§i[3¥er%g%8-§$9§@n5 21 Mustrated in
.t r.aphy: Lk i il - fiomn,

e R orh o o LB U e B o i
Front side |Iithography of trench notch pattern f)

Ebb R R RAER R0, 50 o B0 P i 2 e

nlirbap of apdriurédac less theea hoyveventthe inumiBec kS aperises mayrbe varied,
nitride etch (anisotrop.c R E [.)..HE_etch _throu
TBiATS i s o SRS Be 15 MLV PrHBYarEhBq e By any o
tHel PiebnS bdScreki fRR:Nid. nderehel dirnuseararphian&l B)easnd/or
Front side silicon etch (isotropic RIE) n) Metal
08¢ HHMALIAPRMIESheam static node) 25 A attenuation
or thinning of the cantilever or connection area nay

be performed between step mand n in a deep reactive
Therdisianeret ofthe DANtieverietieeishe proha e inenemoseridiasy illustrated

B0 2B BB Ao e S35 e AR e
iIRistraRel. Thé ipeasenob lor nde-pliegersstaf @n dnigh@\@)rfacs)depeods on the
S b GO 20050 2450 BT RE 90 ion.

et ch) :

in Fig. 3a a cross-section of a probe according to the present invention is illustrated.
The probe 10 may at any surface include a indentation or cui-away area. The
indentation or cui-away area may constitute the area 40 iliustrated in Fig. 2, or be
included in any of the surfaces of connection region 18, i.e. any of the side surfaces
or top and/or bottom surfaces, also in any combinations thereof.

Fig. 3a specifically illustrates an area having a discontinuous indentation 42 in the
surface 50, with a specific angle defined befween the sidewalls 44, 46. The surface
48 opposite the surface 50 may also include an indentation.

,Fig. 3b llustrates a surface 54 having a continuos indentation 52. The indentation
52 may have a hyperbolic or a semi-circular cross-section. The surface 56 opposite
the surface 54 may also include an indentation.

Fig. 3c illustrates a surface 58 including an indentation or trench 62 defined by two
sidewalls 64,68 and a bottom wall 66. The two sidewalls 64, 68 define an angle
between the two walls, The overall geometry of the trench may be substantially a
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d) Back side lithography (Back side alignnent) e)

Back side silicon nitride etch (anisotropic RIE) f)

HF etch through front and back side silicon oxide 5
wi)200dbys5f 1 1 con etch (KOH) h) Si02 etch (bHF)PdT o047

side silicon nitride etch (anisotropic R E)

Monocanti |l ever thinning (Deep RIE) k) El ect rode

formation, e.g. netal evaporé@flion and patterning. 10

The nethods of producing the probes may be nodified

trovcAted Fryuids Plovsliddthe RRiewrHls 64188 die@ubbiantially parallel, the
orientation of a {100} surface 80 with respect to

trepgiswill d@@ﬁ@pwt@tw&y gauaregy obing; GO$%-peEI0Rat ed.
Et ching through a mask hole results in pyrawida
shaped 15 grooves 88 defined by the {111} anes
Fid. Mukustratesda crosEisgstion whareitosiphositgl §uﬁa¢es 7[1)6162 bpisiaclude

B0 0 ST PR  e5 Ead 08c v

Ahheukase mmtincluad ons ediove indeeiationef aeraies wg cubgwae areas.
silicon {100} wafers. The 20 digits in braces denote
the orientation of the silicon surface with respect

A rﬁe’cﬁé@fé:t Blokasing Fﬁitbl?esﬁi?ﬁ &0, VbEdtdRigltb cien pleb8Rf invdvition may
wafer surface nornally is parallel with one specific
cempsisa thesfellewingrpeapgnCesof geR@f er i s shown toget her

with the three axes h, k and I. In this exanple, the
l-axis is normal to the wafer surface. The axes are

ajl Valigatiomuarsl thickbess agifeimend of berwelfel.ence, but it is

ant .to real et t ind of co 25 ordinate
b@ﬁ%&ﬁ?‘ﬂ&&ﬁ%@" "’{%f?oégf???(. nsi de the material.
Eﬁrémeﬁienltmmﬁpht%f siibrioyxiddhpattemst al | ogr aphi ¢ axes

ound the materi al shown i s

dy Rlicop ®K erﬁt%éa@???@é"cf ?‘e?%"’ﬁdP%ﬁ"af{‘?é [{@aﬁh rd axis.

e?F‘?oﬁt%deSMﬁB@"a My of RenGIER6toH pattem or the first axis
m ght |e ch oseE¥ poi nt upvvaprads the 30 front

frsilicanceenabigtahing ('Pﬁ%%gi%)ases be denoted either a
%me)ﬁtf?si‘%ﬁlc% nﬂnéégg%oﬁﬁcﬁp pcygspectively. The

arent heses are us 0 den te specific orientations
h)quuk aidesithog@apioe (beicksith@dgnnin@e pl anes have

tr @Trmnl y denoted {1
?Cks’lcl? Iltlcé) ngﬁebe?fg‘b@?%t@%%aitﬁe a plane being a
Jmm@cﬂn wfoudtanesk sMi¢ bilitdreosidee WO 2005/ 124371
PCT/ DK2005/CC;)h08<45EZl) 33

K) Wet silicon et

) Front side silicon nitride etch (anisopropic RIE)
m) Front side silicon etch (isotropic RIE)

n) Metal evaporation (e-beam; static mode)

A attenuation or thinning of the cantilever or connection area may be performed
between step m and n in a deep reactive ionbeam etch, DRIE, process.

A method for producing probes as SOl according to the present invention may
comprise the following sequence of steps:

a) Low siress silicon nifride deposition (LPCVD)
b) Front side lithography
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crystal symretry so that the {100}-pl anes are :
specifically normal to crystal axis but that the
actual sequence of crystal axes is arbitrary. Various

wPsePMes-and i quid conpounds can etch sili 0@%&%059{00417
these conpounds is 5 concentrated, aqueous .
However, KOH does not etch equally well in all
directions of silicon. The <390>-directions are easy
directions, whereas <111> are extrenely slow

cm@ﬁﬁélu@@a.mﬁlﬁw.déeme{ambetrme@}cml anes and
1)-planes intercept.  alon 10>-1ines this has

diﬁ%d%@ﬁ?@W%@Wﬁ@@%@H@@“gm €8Ysilicon {100} surface

t ant k|
etmé?%lgg’iﬁg%ﬁi% %h@déﬁe@h?%@éﬂr&bﬁc F@%}nfyago ggsabl nyg
faF atck througb feantandbask side lsHiGRASHIdBY the <110>-1i nes

fra in the mask. As the KOH etches

9%‘%&\%’?‘8 téﬁ%gﬁéj@he <100>-direction it will be
hpgmjgae{d(thyi:){lll} pI anes that enmerge at the
<110>-lings on,t nt. surfa Such an etched
oPR ide PUCYHY Qﬁcﬁﬁ@ﬁﬁfoﬁ %EE)H gs. 5, 5a and 5b.
'!\ﬁoﬁ&%nﬁi&@@ﬁth%ﬁﬂ%{%sﬁmﬂ)he hol e Is quadratic, a

ram dal shaped hole will regult %tvvogroove
kgé@ﬁb’h‘@% fqﬁ‘aéi%»vﬁrgl mefsl ggapcygtl%rh ang Ba? $M%rate this.
If the front outline is rather rectangular, the sane
four {111}-planes will bound the etched hole
Thewmetbods ohprogacing dife pispes imay e rr@firf@ﬁtm’opq@qrﬁ skilled in the art.
-planes will becone oblong resulting in a V-shaped

oblong groove. If the nask hole is sufficiently
| 3, ceienraion &f wi{tl 00} MamafSéJrWItmrastoee‘se cryshaliogaphia axes 82,

EI IR e e
g?:ﬂcg\fe'scﬁsedéﬂnléd'b@rtﬁé{ﬂ i ﬂﬁmtraméctm Rig$. Sseand Bib oudgtail. The

e wafer. Since the {111}- ane efine
heng platie & fra PHSt UM AR IS rd RS 6l iR beiny parallel with
gique;_dt“%c?é}%icr ystal | ographi c axes are 100% wel |

ef 1'ned | ane makes an angle of 35.2 with
the [001] - dlrectlon and thus with the wafer nornal.

T}'z?t Qﬁsgn'ﬁ?fepﬁiusgr%ﬁgﬁn%qﬁgﬁm&%{ﬁ rihg i{ﬁlay ol ¥|ﬁ<]5brP§ Pbgﬁrafers The
digitstih pehdes dh"r@tﬁﬁm:dnﬁrmndﬂ$m sibiesh sm*famet\wth wespect fo

Bigilersntinetes WP Eho L 0D5 RIS BT SIS g bt it
c%h:-l éﬁé@ﬁcfcws@ai%mnﬁg af aiwahsh it ishowh t&@&mmmsam axes h, K

manuf acturing 30 process i ed here
amida félS&é‘ﬁTw[ﬁ thatexisgs npfm?}ﬂw@? E{ag‘% %‘%Sr?fe drawn

ﬁge ﬁ‘r&vgf‘e? o #‘)%ﬁleﬁé‘é Gk Rid PRbor2RiR] béah;&ethat this kind of co-

nnment o e pro € upon mount | ng in a

m‘emamsyswm 2essitssiymmeyimieipeise tve meferiatg

Surface planes defined by the crystallographic axes bound the material. Thus the
front surface shown is the (001)-plane since it is normal to the third axis. Due to
symmetlry, the second axis or the first axis might be chosen to point upwards, the
front surface would in those cases be denoted either a (010})-plane or a (100)-plane,
respectively. The parentheses are used to denote specific orientations of planes.
Since all these three planes have equivalent symmeiry, they are commonly denoted

{100}. The regular braces indicate a plane being a member of planes with the same
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The process sequence for probe manufacture is: 1. A
doubl e side polished silicon {100} wafer of a
wel | -defined thickness is covered with a 1mthi ck
wbizhisaefy7fi oxi de layer. This is done by wet
growh. 2. The front side is chosen, On the {ﬂg%bosmomn
side the probe pattern is 5 transferred to a photo
resist layer with 1:1 photol 3§hography. The pattern
is aligned to the <110>-directions precisely to
cHstah bynfric9isoanat Bk {a00legares a® spEoificphonarmai o stystal axis but
pattern is transfe red o the front side silicon
that §ig adual kﬁ?qﬁﬁﬁ%o{ﬁwﬁtﬁ %\’Fﬁss%taf%%?'y reactive ion
etching. Afterwards the photo resist is tripped 10
4. The wafer is covered with a thin_ |ayer
Viagous gazsous indi liguid enmppounsisisan %baﬁ@CQﬁ wapth@%a?f@%mnds s
e, SRS RQEP AR, KoH ek ot B8 et Ao i
dphcttcmlsroésmsdm I Teheer 1 &G>t~mrdgtimnp e easyt ditaptiaphywherags <111> are

SFesma bR Fihe. Rebi SR el BRERES e 4 1P AR ptercet

Qﬁlfgl HEg-tifes s Gk |tﬁ1élﬁallﬁfmrtgi‘iﬁ>meqb@1%h IfEssitiada §1§0} siréace is
account that the backside ouytline . nd thﬁp rant I oni
cavered Wathat chareicRiTeFIsiRRl MatkBEd Wil s I KPS Lwill only

41Rab- I
bgga%gé‘&)eatf&; gfa?ﬁﬁ%%?ééf@od@éd tﬁhﬁe 1he liﬁé@@@t%me the hole

s with respéect to vertic

lrethe{rmas_k s tpe M et@%ﬂ%\fﬂb\éﬂf@%al@eg g £aP%r- rigection it will be
G 611 O PRpEE 08 il LR M AR fagRace. Sucn
ahi atmeﬁehdvlaysens showecl nraihel wafebisl [ogs.tth Salaside®. ilithe Ant outline of

de |la tc
S GRE GOAES LR 3 SR YR, BB 5l grcnes
sheiaan Figat 84 aKﬂKlﬁbSmJeixtat@ thisirfige frcmabaiﬂlue r:]smetrl]iheaﬂrrlasits\r:\guuEar the
stirrin the

OH h
S@m?sfo%{q'ldéhplﬁnﬁ@ Vf‘ﬁtégﬁl'?\‘im?ﬁn‘%lﬁéﬁ’eé %‘P‘ eﬁ@%p@lﬁ@f dppositely
| Co{n Wfﬁﬁéhéshﬁll BbSAnY ANy EQBhE ineé thhefp%iiftﬁ)lcbd@ groove, If

S et a characteristic %
thamackitile emﬁ@er@y Smell orares Win(the wales hlﬁh@@ﬁﬁaﬁ@r KOH-etch

. vyl[lr%@rﬁﬁ g%%%y tﬁ%vé?‘g dnfly ﬂ 1 ﬁ??&hbg Rl é’snshcfi&r? i Fxg 5. If the front

Perwar ont side silicon Ts
Hanelisrsudfiotdiig iargéeﬂveﬁﬁ@Hnnay]etdwalitwa)pﬁhmuwde|W&fei‘ l.on
etch. This provides a certain isolation of the front
side pattern 30 fromthe silicon base. 9. A gold

S:ﬁé!@ﬂ'le‘{ﬁ 18b PnebQfe RIdTIhad B pASIHiedraphid dxesf trartorizintition with
respect to the crystallographic axes are 100% well defined. A {111}-plane makes an
angle of 35.2° with the [001]-direction and thus with the wafer normal. This angle is
a geometric fact, given by the nature of the crystal symmetry.

An example of a multipoint probe has been described in details previously. A
number of freely suspended probe pins may be etched into silicon dioxide on top of
a silicon chip by means of traditional MEMS processes. The probe manufaciuring
process is summarised here because certain parts of it plays a decisive role in the
subject of this description, namely the self-alignment of the probe upon mounting in

a recess.
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waf er by means of a physical vapour deposition

techni que, typically e-beam evaporation is chosen.

WD 2005/ 124371 PCT/ DK2005/ 000417 35 The probe may be
wo 28¢s/&9p chip having one or nore freely extRudiNdoso00417

cantilevers that are electrically conducting an

W th spacings of a few pmso_that the probe nmay be

used for naking one- or rrult?’fﬂoi nt resistance

measurenents in the mcroscopic 5 reginme. In order to
The pbsest keqpersdesior prabepmastfaciabe Bt t uation, it has to

degr ee of AdevaiRind Saiengs Bieo e Wil BfaiPihed thickness
isffm?em Gt bY i Erfick SiRcoTR@isKtE Mych Rt isvdtirehbyewat @ishaal growth.

t he necessary contacting and E)re- anplification )
ci r cui t r3. ThEOraHSidelis£hpenn.fan thesfrrd sidedihe grake pattam is

tréﬁfflgﬁ‘% % éi %gj ﬁ%ﬁs’t‘ =T g(:vitH‘lg’! %%&t&ﬂ‘z@b%ﬁ? Phe pattem is aligned

con. e sidewa t he probe are 100%
tonilel < tib+dirtiiong pracissheiotwithin Factionsgif Redegretese
si dewal | e conte t. ' ' : P
or oot i TG RBRL TR G sHLAEB R Al o cioice
by nfeardyofmmanfssfopikOaetihiongithing Aftdrivacis{ihe hotwefesist is
we can nmake a grave with an outline that fits exactly
siiPPERe i nprint of the bottom of a 15 probe. This

grave Wkl riewhRlres ESkré@wWaR AR Iasr dTesweRtrags eilicorT hitride by
process sequence for substrate manufacture is: A A

nwtangl of iew geessurd ehrseical YaPouRdeRionwal er of a wel |
def ined Nof keBSodids GAHE HettridbhatsRbhaBYLE Rinsftered to

| ow stress silicon nitr ayer, typically- 100
photo re2Bt [Hyeswits 1dbpleotbiithograpky of his backsidssalierm is carefully

hem cal r. d ition. B.. S e ,
7886 R0 D S, Bl aFof tmes o
c:;ﬁ.lﬂri‘le{;:ﬁ‘@'rﬁk%1 p?ﬁb@&:kﬁ;i!ﬁta&}mbsnﬂbacﬁopmmalrthe backsida stitine edd the front
to the photo resis

. O ayer.using 1:1 . —
opHlivearthenBgbiR) Prones VBLEITEY i Sie hepayse.Piithe prpsecutive KOH-
egéh'lﬁ%t fiddeetd 953 BhERusRiy/ whlls With Ridbecf agkriicns. of{1a1 -

egree. The patternlayout is summarised in Fig. 6.
prnest ayout in Fig. 25 6 defines a double set of

substr a: ﬁSTi]ﬂQ '615?%?9(% Rgﬁ%@fs tanSHire§ 'tc?fﬁ%rgiigdﬂintﬂ?ﬂriﬁe i&\Rer by

white in so I's repeated as a _ )
mearisaofgsl anisatrapiy redetioz ipncziching. Hrecsllieon dipgde layer immediately

ot al i t hographi ¢. mask .t.hat r 0 .
15 Pl oS BD eSSkl e AERAPIHRY g bl rvcrotuor
doid@. 7. The photo resist is illumnated in the black"

94, 95, 100, 102, 108, 109, 110, 111 and .
chessboar'd] paiedsiie &tcfr@@t'% AgYE: %?Cﬁft'ﬁa&d 5‘%?%’&5?@?19“‘19"
dé?eﬁ.:h@nﬁ%or&@ﬂﬁ%ﬁﬁﬁ@. Fhe KeOH etdHcbentifRg) iRsudH the Wgfer, thus
covered by photo résist. _ ] .
defining the individual probe chips on the wafer. Due to the highly anisotropic etch
rates in silicon, the chips get a characteristic "gold bar'-like shape.

8. The silicon nitride on the wafer froni side is removed in a reactive ion
etch. Immediately afterwards, the front side silicon is under-efched a few pm in an
isotropic reactive ion efch. This provides a certain isolation of the front side pattern
from the silicon base.

9. A gold layer of about 100 nm is deposited on the front side of the
wafer by means of a physical vapour deposition technique, fypically e-beam

evaporation is chosen.
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C. The photo resist pattern is transferred to the

front side silicon nitride by neans of an

ani sotropic reactive ion etching. Afterwards the
wB9dsp249i st is stripped. At this stage, wg 005/000417

acquired rectangular holes in the silicon nitri

| ayer WO 2005/ 124371 PCT/ DK2005/ 000417 36

corresponding to all the ared8 94, 95, 100, 102, 108,

109, 110, 111 and rectangles 98 in Fig 6. D. The

wafer is etched in an 80C warm concentrated

KOH sol ution under thorough and con§ tirri

Tive @rokeHmaw be aoﬁlugprh@ftfaéﬁvw S8 PamYe fige engjng clevers

tr?dt QF‘e QifecﬁriEﬁ[iw\@érﬁfuch Bn@WRhPhackhay oF sdewmnh s8 Itﬂxa*tcm@ probe may
rocess I s stopped, when the KOH has

betuehé toremaking onet o mutiioink Eosi@Rge Mﬁawr@ghen&%mtfbe gicroscopic

TP ISP PSRRI, Bl ot

As 2 Grooved Structure
ad@binegbdate fFiag hab a(rdgh dedrpean m@hgmczl ¢mbitityaifhalsabstrate fits

array. of the detail in Fi

rchaticaly blheanerringitant whieh SRt M RssSadgpgtacting and
%amhﬁdg,gn@gr@gwesponds to a region, where the KOH
has etched entirely through the wafer. This region 98
defines the bottom of the receptacles of two

T&Er@eéjﬁelﬂﬁ@% %IPQ Rk i @%I&%e%r&%me @ }-planes of

e dotte |nes represent he |ine segnents

- siliven eSmowthees:@m@mmge p{opmqredloé)ﬁ(ewe&apﬁm Pwilp fespect to each

f I
o B8 Sl B YN o E B PSR st
sgfr@@k@;hngbé ite agletvalis 450 banugard df |N€ﬁ§ eathwm a silicon{100}-wafer,
eseRt si de e oave,

& agreve Hithenaaineat s BB e P qaagootom of 2

p?éb@"ﬂh%@f%ﬂé WIBb $efertbd o at Beryies tdoeptadeact angl es do
not have side edges (45 lines). This is because

t hese rectangl es continue all the way through the

'ﬁ'l%l :h'o%%ééoééﬁn &?&'sﬁb@@é{tetrﬁ%fé\&tu’e isel t together”

rectangles fromthe 20 vertically

nel ghbouhi ﬁ.gsimwe sidle prilished silicen YO0y wefercfla w@t@%{'ﬂ@déglckness
il S P 9 M bl 0125 .
THieis\inkl b;raheawd’siowﬁprehmre ahentcal Fapd’dreiapaﬁiéionj S
S ﬁ:l lt %r 2&0{%5 #OH S\glgﬁﬁ‘tea a f%@‘g@f%ﬁ“’% qﬁgﬂg h§?c9resist On
th@ RBNPEIAK Bk edﬂsﬁawﬁaﬁ’erﬁ Uranstorred hﬁ&reagimm bysist layer using 1:1
br eaki ng car ef ul the horizontal gr.oov

pishotiashy. THE naemETaRgS i1 Tor S0P TIrariosy Racienttg within
FBoNRYF & BedfdeC nY¥ QitsRHbHo S 8EmmapE 8@ ¥EFig. 6. The layout in Fig.
6 defines a double set of substrates 104, 106. Every layouf element within the white
thin solid line 92 is repeated as a rectangular array throughout an area on the
photolithographic mask that corresponds fo the available wafer 112 area. This is
illustrated in Fig. 7. The photo resist is illuminated in the black 64, 95, 100, 102, 108,
109, 110, 111 and chessboard-patterned rectangies 98. After deveiopment of the
photo resist, all white regions will be covered by photo resist.

C. The photo resist pattern is transferred to the front side silicon nitride
by means of an anisotropic reactive ion etching. Afterwards the photo resist is

stripped. At this stage, we have acquired rectangular holes in the silicon nitride layer
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patterned plate of chocolate into regularly forned
pi eces. Alternatively, the wafer my be subdi vi ded
by techni ques comonly known as dicing. 30 Fig. 6

wolbasebizaf es a detail of the pattern | ayout FeTARE005/000417
fromthe front side of the wafer. The entire pattern .

wthin the thin solid white lines is repeated
vertically and horizont aIIy3i6n a rectangul ar array
limted by the wafer size as illustrated in Fig. 7.

cohesfiraitly RNl BBesskoad BFAD0LT0Rd 08etdHRNMII0e 11 and rectangles
represent the areas, where the WD 2005/ 124371
9BETFI@005/ 000417 37 positive photo resist is

1T um ”abeﬁhemﬁéﬁ lRHSANS aW'ddDC%H?ﬁﬁ@Qﬁ@édtbéi&?KOH-soiutron |
etched in KOH After KOH etch he bl ack areas

under thesmgh{antigonstar sdrringu hbe ,I{é)hj Wil @iy Altagh bieve §arts of the

TRREBS D ORI 698 o S, i gt
starpedswhtss tkObbbapeichéd Emku'emtbbmghébe maaen ia4ho® pattem

hIS ir..of probe,substrates 104, 106 is turned into
e? tﬁ%‘%ﬁ%& SEFBQ?F%?%@ ‘B? breaki ng al ong a

hori zont gl AftbngndlAg ahd etkym@ tthe Wasrthas a‘@mmad structure defined by
hori zont al grooves 10 02 i

Fig foigietail Aad sy TOke@aeawPharr%ssofsf§1ﬁqqe§aﬂ ip ge ig. ?ﬁé bl;a‘gf thg white
\Pﬁ%%reé’% WRUSreP "fr%ﬁ{‘s@e gTiQ:Pi‘é%td?@lé 8% REFighb abRedonds to a

ate 1nto regular pieces. 10 The edges _of

t he
réglnal whaibshe KC e SRy ekl Gesvgies gty fPgion 98 defines

i
e REtorf 5 e {tehiadisomER RS b btk SihelioR&104 and 106.
W\ahiteediotwfci ihneszﬂﬁwre@rémnt tiredinersefgoants wbbpa e meiglathouring
S ent bst ratfe-ca
ERISAAER e, i EREPESEEECE tlbfud Aw A ot afopo vertical or
Hc{r‘ilﬁoﬁ@!im&sl aﬂﬂrﬁé‘ eaflomds d r@ove? vﬁ}éﬁmﬁe@olangied lines always
illustrates the pattern oyt from t
feweﬁﬁﬁ%‘éd%ﬁége‘ﬂPEWﬁ APV ﬁf?weq%*}iéff*fﬁcg%fﬂé Pis f‘)%a 110 and
151 1 é{i@fd%é? §§'amﬁg§.én§ rareS DR W Everl@l $0QEhHI4S th'rE)WhQ\f/e side

r obe robe supporting substrate 114. In
etdges 4B binesh s isi ba;:aga@ asatrectangles cpaiinussall the way through the

Cfﬁ éﬁ? c{q‘ﬁéx%\?‘% Rﬂ%} ﬁg};ﬁ‘ﬁ‘?*%&%@ r%?‘ig@%/ tl{aeﬁmﬁﬁﬁ%cl’ﬁéﬂes from the

veicallf heighbderivgbélis. The resudtirig? Gertical ma@angleh wilhextend all the way
LR oS RS B e FRE DRI e veric

SHRldI®e 129bGH reagent. 25 The probe 122 i ncl udes side

wal | s 124 and 128 and an end wa 26. The si d
124 and fzé“haéfﬁfﬁéfsaﬁ?g!i)éEF%ﬁf'H“tf’ﬁééﬁr%iﬁéh‘a‘\déé’ygﬁ%ﬁ%3[0”9

5 thBERBRG Vettedl fdov@s®4. The wands are then broken into individual
substrates by breaking carefully along the horizontal grooves 100 and/or 102. The
overall way of breaking is similar to the way in which you would break a groove-
patterned plate of chocolate into regularly formed pieces. Alternatively, the wafer
may be subdivided by techniques commonly known as dicing.

Fig. 6 illustrates a detail of the pattern layout as ssen from the front side of the
wafer. The entire pattern within the thin solid white lines is repeated vertically and
horizontally in a rectangular array limited by the wafer size as illustrated in Fig. 7.

The black and chessboard-patterned rectangles represent the areas, where the
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suppl enentary with the angles that the side walls 118
and 120 define with the top surface of the base 114

and simlar with the bottom 119. As the angles are 30
wouReemeatary, the probe will align W th thecrpkaoessoes7
substrate 114 when the probe is inserted or

positioned in the recess. Thg@probe 122 may be pl aced
mechanically, i.e. by a precdssion machine, or by an
automati c pl acenent nethod. WO 2005/ 124371
p%@iﬁ(r@lﬁ?u@@ﬁ/e@@t)élﬁ’um@ﬁte@. Thbee esioridil sabstqudntiybetdtehed in

d val | 126 be 1 b
@%K%%%%Wt%%ttaﬁ bidtkimsas S lertprartt s ralg Msebnging the eton
SoRR' TRER Biﬁﬁéé‘é&j&ﬁﬂél%ng gle gbigst iceds. ArBEKOHEIch, the

properties test” sanpleés. 5 The probe 122 may
ommb@rd-@aﬁ@rmeée*e@tﬁ@gi@r%@péesm%tﬁﬁmﬁomwomeb%rﬁpeptacies

‘I:jl'ﬁ’sI 8%'%];1 ?t%ﬁg sEB&rﬁt@g f?@ﬁe‘i(?é istieR; @%&ﬁwgﬂﬁ substrates by

ssist I'n veri
Heeaieg é‘z@ﬁgiashqﬂzanéﬂ iioe peediel yith thetm@ mmeé@r;zonta! grooves 100,

O TR DeiePi R thd WaY 31 bk YR sher BBt ey in which
younfeLee befakid\groovepieferiddgaiswishocsiaclinb. re@;GIan@ceﬁ

is a schematic illustration of a side view from above
showi ng the self- alignnment substrate and how to fit

'Itlﬁzee(fﬁe%k?ﬁ ORI Isubgtrétaearé AEBRBPEY Batutd'e gbb@Blry amhs sdges tha

sides of the substrate are bounded by edg
arh perrengicdarite sroh ptheainmake angleselpxasihnae. Oameaff%edges that

2fhpafliehutiEas) Slnek ot PERRL ARG pRIIET CORarGRaRY P ustate can

enfiteckgetiyt barblielvibt ﬁhem;dieyeqi@smfrajmwhmg slot inHae me@bunng head.
and left edges. In Fig. 8 the substrate is
illustrated froma side view slightly above the

gl sgemditally Bugeaetlite bé@em]el;&;ut i3t Bify. 6 hepeated 84 times and
substrate are not vert but _define an angl e of

iC

digfributedenipe Rvaiirblg areg %fgﬁ‘sd‘f*’?f@&tl on, due to the
crystalline structure of the materi aI The front end

of the substrate has four triangular facets 145a,
Rig5his a achematios persperbanview s eProds 22 and g proke supporting

é}%ﬂ? 'in g eprbB&%ﬁSE%r’t:Hﬁ sﬁﬁ?tpété 4 ‘?9 a9bcbdiSis formed. The recess

palr hal ves and consi
lsﬁeflhmi by thecmacktvreait 1 Vﬁ Ithe tveoraide vediis 6 8 2hidet2hand tinﬁ bottom 119.
t he grooves. The facets 145a, 145b, 145c, 145d may
protrude a little, but this is contenplated to have

TV SiHeWAlls aagemd 120, hlegriitidthe epll wale! Tl isdem fothied by
sel f-al i gnnment_ gr oove, bei nth he Rr obe
etching with 2 specific etching reagent.” The etching reagent may be KOH or another

eich reagent.

The probe 122 inciudes side walls 124 and 128 and an end wall 126. The side walls
124 and 128 define angles with the planar top surface of the probe 122 that are
supplementary with the angles that the side walls 118 and 120 define with the top
surface of the base 114 and similar with the bottom 119. As the angles are
supplementary, the probe will align with the substrate 114 when the probe is
inserted or positioned in the recess. The probe 122 may be placed mechanically, i.e.
by a precession machine, or by an automatic placement method.
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receptacle, is illustrated. The two holes 138, 140 on
each side of the probe 30 receptacle near the front
end of the substrate serve as positional alignment

weBb#sPizaz7i N the top part of Fig. 8 the probe gbddhySesm0417

shown. The arrows indicate the novenent of the probe
122 down into the receptacle. A slight uncertainty in
the positioning WO 2005/ 124378 PCT/ DK2005/ 000417 ~ 39
along the substrate front, i.e. along a line parallel
Apktidiehd e30edrhoteFom ey et walid@6pf ¢k probe sl 2Psohe ormmes probe

gve g arh)onest. ThoroBe e Sdasepr Loadlp Rerforgymgpsurements

o&BﬁcfrﬁﬁE%lhaQJﬂ?er, 5’#6;@@?1& deestiRbgfifesl 22 further  down

si mul t aneous orce it sideways into alignnent

with the outline of the 5 receptacle. In Figs. 8 and

t | 134
“HeiBeg 2R SRINBES S o SRR s 166 134, on
tivo tatposurisek lof 1HOpnobg 188. The atighmentrharks snasoassist in Merifying that

recess receptacle . depend] 0 I

RER 3 R corarty B8 fedbeCpbE gt ittt maric 138
andet 4ot rhé? by S@thddobr By oltierenddrs providss,. in e top surface of the.
preferable that the bottomof the probe is not in

staRPEng sYREERE Wit h the bottomwall 119. In one

enbodi ment of the recess, the bottomwall 119 may be
nonexi stent, neaning that the recess is open in a 15

Fig Vbhiscer @phﬂzimﬁ'@tﬂk@traﬁﬁn pbR sideofiew drophabave shawing the geif-

i . ; . ¢ ) p _
Sy oSl FaE RIS HEoRiot Bl I8 T i
the tafissded of the sshiisdie are bbGddedhe etdgakinabtte sddiyoparalisd to each

B0 et Ph 3 BBl bR T3 of

KR Moty thfndbbk anakbe R4 i sidictin peipaolicul o thkGight and
may be in facial contact. The bottom of the probe
lgfh2dges.not required to be in facial contact with the
bottomwall 119 of the recess. Illustrated in Fig. 9

the "bottont 119 is not present. In alternative

Ieftigd imersupsirate i» Bustated Tomm sidsvipyalahtly 2hqyeriae syrface. The
[ f i 0
sﬁf:g}ee\}éélgoﬁé' %ﬁ,ﬁ% b QEbstFé{Q%gén ngYeHéal %ﬂ?ﬂ%m%érﬁ BBgle of 35.2

étc he recess, SO on t
witiihentariidal dinecifont Hee & theaotystalline sugivef efrthb Ineatetialt
the bottom of the probe is not in facial contact
wth the bottomof the recess in the substrate. The
‘Bid SOnRING draR&k subsihtands 136 tedryutoshtdtongla, m5h, 145¢, 145d.
ignment with the alignnent marks 138

?rlpe@eggqaeptgg@%;f 145he 1496, sk455iappeap due to brea%g 0:1L'Afi(i)cir?gn of the

substrate pair in Fig. 6 info two halves and consist of the silicon that will remain after
etching of the grooves. The facets 145a, 145b, 145¢, 145d may protrude a liftle, but

" this is contemplated to have no significance.

In the middle of the substrate, the self-alignment groove, being the probe
receptacle, is illustrated. The two holes 138, 140 on each side of the probe

receptacle near the front end of the substrate serve as positional alignment marks.

In the fop part of Fig. 8 the probe 122 is shown. The arrows indicate the movement

of the probe 122 down into the receptacle. A slight uncertainty in the positioning
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30 The surfaces 144 and 146 have been forned by
etching. The surfaces have fornmed a recess
constituting a weakening of the wafer from where the

w@qmg,qgty,pg substrate WO 2005/ 124371 PCT/ DK2QR&/HS9¢bbo417
40 was fornmed. The weakening facilitated a separation

of the individual supporting_ substrates. The probe

fits into the receptacle and3?s positioned correctly

with respect to the 5 alignnent marks 138, 140. The
alohg ¥hé efibdieite frbat, ati gdong atimecmdxallel @4th thet@rail § 16pmay be

that th t
agREPIA. G PR S eI DBR BT PR D SHESTERHE St pyentually meet
oﬁ? 6Kl é?cﬁevﬁré]% TRASUII0NG the psbeplditie RUMBINg B8 YWrsbo 22 further

gnment, 1.e. mnimumtilt _and m ni numrotat |?
dewe wztammui’@ae@usw foree itsislevrrys depralignmgriie therpl né of the

22 front surface is plane parallel with the
r%ﬁggat%e;te 114 surface, and the 10 probe |ength axis
is parallel with the substrate symretry axis. The
region 1 S the.bot felyy of e I
o SRS O PERh o PSR ERk A e s ooy

i paHyERatilEEks. The cont act pads mnust be positi oned
with a certain care relatively to the receptacle. For
this purpose, the probe 122 also 15 contains two

Aﬁ?dtfoﬁ'é Rt hq Q'rﬁé’tﬂbé‘terl'deﬁ% HROPEHSH of &k t%&dss’l&ﬁrecbﬁtacle

hese pairs of I|ine segnents 134, 136 hav
dbaemmugeﬁ th@’ctat:ttr@ss @ﬁﬂtﬁﬁt@tﬁ@gmat@ﬁél ierthe @Hbsfra’fe 114, and the

fi ?r'ggﬁs??d' q)‘8P etchﬂbethg ?ééés'soﬁ A gﬂé@%ﬁﬁﬁeath&tt tﬁe ‘MottBn'F <5t' tﬁe probe is not

pm w thout affecting
il faeies ubmathmm tneommm wad) 1d0. tihengpembedirE!t pbthertecess, the

vegoropelh L fEY e Penesie B e ir e Mresd it BT
d@mwalréét@ﬁlhfﬂé‘aﬂmtdther@lt -uplgf@igrént marks is
defined fromthe |ayout of both the probe and the

substrate it is possible to shorten the length of the

t
Ffége ,Cseﬁ aaé‘l%]t%me(tﬁ%%%éﬁ@oﬁthé shi. aﬁ lof BT 8. Trl‘ﬁ% gtcﬂﬁe 18 abeen

piecediatinye the oenpse 198 ther feyﬁ@tr]a@f@‘{zh TE)@ Back walk ‘rlaﬁsof\,tg§ probe 122 is
nggg'g%?%p Sn%%téétrwqtﬂntl’gbﬁ&%yﬁwgf thBsapatdis W"[ﬂnin éltérﬁ‘atlve '

anar directions pus ed
ahabatiiinehis, tHaaebarometh 028 and tﬁa tmqkas@i VL3 mlay@erm facial contact. The

RPE ehBE S hit et GLER G fbeb et fud i botom wel
ﬁlgctﬁf\tﬁé lrece@,fs nbsraeo herFigag Kh@t‘bbtﬁm?St 1804 ndepresentaln alternative
le with vertical, K but Laer an angbéq hc:Ikose £ th
Qr@b@lmﬂwﬂt%bﬂﬁ%{"ﬂéﬁ/ @%Pe@éﬁseﬁ gPendig fuckness of the
kRN 4 PR the ub&h i Riching the recess, and also on the

concentration of the etchant. It is preferable that the bottom of the probe is not in

facial contact with the bottom of the recess in the subsirate.

The alignment marks 134 and 138 are positioned in alignment with the alignment
marks 138 and 140 on the surface of the substrate 114.

The surfaces 144 and 146 have been formed by etching. The surfaces have formed

a recess constituting a weakening of the wafer from where the supporting substrate
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30 axis mght require a change in the |layout of the
probe contact pads. Now, the probe 122 is fit into

the receptacle. The width of the receptacle is
woubdsigisent | y narrow so that the probe Wil 1Rt dfi8obdhooars
facial contact with the bottom In W 2005/124371

PCT/ DK2005/ 000417 41 this ‘¥ the probe 122 is held
in place entirely because of the contact between the
probe sidewalls 124, 128 and the receptacle sidewalls
vidSBforhea. Tﬁ'élWeak&ﬂM@chﬂltﬂéﬂ a sularaiiinf gfahd yhapliduns sbpboriing
Egg)ﬁ/ have a surface roughness somewhat around 1 pm or

B&eSThi s has no si gni fi cance once the probe is

fit, but it my inply arelatively low5 limt to the
allomable tilt of the probe 122 during the probe
Thuprobaditpinbrbeuresptaple angtis @pSIh@WCéﬂ%TEPC’EWW@ﬂs!@Sﬂa@{éO the

AR 0o oL O 0 o

dnsutethap trebeorita2 pmldlslof e maselbe infosiédn mﬁhrtge aubi;aeqymtly fitted

SR SRt FRBb b ol TR RS A0 O ant
rﬁrn@ﬁ@mftmcbrﬁimﬁﬂhnﬁi%talbnt be: taRye Bhie0sT dLRIBITEX E8MbRdment. The

CIPBAG2 SonANITAGR 1 P AREATRIel i e BuBFBL 14 suFece, and the

pﬁﬁﬁé 'ielng‘t'l?éﬁs@g p%ﬂ&ﬁel%;%e@u%sfr%%mwaﬁgnt act with

e measured with a‘force sutming up to
vvlthln the range of 4-40 uN. 15 By pressing very

RSB RMBE Ao 3 DREE BhopRGE TP o Ficbt By i
188, 1408l seneuaiepodifiatal ah@memtbnaﬂﬂ?_’l‘ tectrbd: pats mplstde positionad

due to the res ing, frictio bet ween t he

HiEs oBebicmss Tty to o Foisiitie R BisdmiBese. tid Giobe 122 also

édh%iﬁé 8l paR2 ofthdrizoned! line edgrnentzel 3l areritia I@F}g SetiRe pairs of
the other hand, front surface ress%re nmus

158 995 9% Sl e OaaLHE gD Ihebrobe it veripg) direction.
T}?E ??1 ol BRSPARH Svith IhRSBRAhiYue H¥ Y AONRBh %s'ZO"ﬂrﬁ Svithout

I xat1 on “pressure has not "béen establish
digcting &ne etd@eahanmtﬁzcémdga aiohg 1Rdo the Bsiasuring head
pressure is simlar to the craft of correctly fitting
a revolving live centre into the tailstock of a
Tieis brinve pasifional Bliguhéntds eat a feiequimkim:suefbutlaa gptioheSinoe the

FEERES B Pl R, SR SRR o Bk AL RS both the
probdl &ht ahe dubdirne the pdssisik to sSheteeik! lengtﬁ@ﬂ&eé refceftacle
8. The ali gnl ng supstrate i s_nounted

(derepanthpRipek grea ottt Ph §°ﬁ@dhé %ﬁ%‘ﬁ enqi 126 ofiihe probe
P2 @'l pissha Rciiptheldrbb@eEt dab ITh i iy WA PHOBA 922 wil be

s frane so rotati on of the substrat
gpugblegsmtma@gnmntatma passiveamanneign both planar d!rectlons when pushed

down into the receptacle. This passive alignment aiong the length axis is
contemplated to be a bit more unceriain than the active alignment since the sidewall
of the probe back end does not define a 35.2° angle with vertical but rather an angle
close to 0° to within a few degrees. Thus, the passive alignment along the length
axis might require a change in the layout of the probe contact pads.

Now, the probe 122 is fit into the receptacle. The width of the receptacle is

suﬁiciéntly narrow so that the probe will not be in facial contact with the botiom. In
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30 situation, the neasuring head with substrate and

probe will be turned upside down so that the probe

could fall out. This is, however, not an issue due to
wbhgosfih&y print  necessary for contact i ng. Tq,cqﬂﬁ&{,&mom.,
proper, electrical connection between the flex WO

2005/ 124371 PCT/ DK2005/ 000417, 42 print contact pads

and the respective probe contdkt pads, a m ni mum

amount of nechanical force nust be exerted by neans

this wane theoplobed 23U treldoifh pldre drtealy pecatse offihe cboikt befween the

h ' f t I ' id ta | by,
SRE SRR 950 DL a8 e 48! Bodfle et are
r‘cﬁ%@ﬁé@ﬂﬁﬁléﬁe bot a9 HaOk eas etk redhimR st Rembwdat amiuée 1 um or
robe and at the sanme tine allows positioning

Qﬁ‘lo\tf h@“‘ﬁ P’@&‘( NBISIGHfcEhRe QP H’&bl%mbﬁ/l % H’% ﬁuwnﬁwmpiyea re!atlvely low
[ t

(e g B R R T b 2 B ERAAR, R froobdhure.

nmeasuring head is vi evved towards 10 the front side

e e B SFoiine alffSof lionee oL 53 ] HiRnS et maep out he

didveaiid ot tiine padhectAlesind Neaepepibele 122 fitiet prolve t22 will be easily

1459 (Rin Sidht Pyttt o BoR iR ofhR mrds 172 Boff 42 mass o
the pfolid 2Rt rpﬁf‘gﬂe%%nﬂf( pidiSTé € epbaphent of HRY igbdNtBRYAP
n

is defined I etween t he probe and the bottom 172.
anrsodeeiaint TR oiving deraMtsiiena pulh iigpraheohgrognd BigeN. In a

r%egélﬂ'n I 'si Tgﬁor? lﬁ% Eéﬁt?ﬁ%\éérg Q)f { 55( @’9?% %%f- l‘c%fﬁéﬂa gﬂ\i/hat%%ﬁmith the

ganple ¢b be Inmamaéwwimg fbmctunTahmgfupmlw;fhux&ta range bf 4@ uN.
probe 122 is activated by a contacting flex print
174 being attached, pressing gently on top of the

J%%sﬂa lee nggsfly%n tHd frémSuPRes ofHRWIBHs ﬂE?Wﬂwrhemacrosmplc

stra T itself is fixed in a neasuring

mh@\f@wce que oigles of ata@nrtméﬁ pk1 Bkensurep ﬁh@t:@gsmpbe 682 pe held in
bog fe R Esing RIERBhal bRE totweth tROABEL sRBWRs Ehd the

mubistaclamdew&l dats, rtéel pluyba 'Ih%Z will rgrit meed @ADe Ighueslin aof sense. On

Sl et e TS R Rt s B0 68T i fix the probe 122

itrao&sibh) mmmet:@@tamd Pfegéhtijr HtRe falldi\ﬁébté Uitk fof thds figation

wel | as on the wdth of bhere ta nd on the
pestHre Niegiet bepn esiaoligrda oykinerde F%Q%fdinﬁ the fixation
;srags@élslgmﬁzhf RFiNeQREft bP cHPd ct§ ffd & rew\mm mdcé@%aﬁ@%e

he small uncertainties in the allgnrrent to
t@li$’t0@i©ﬂf@ﬂ}9@hmetaﬂles Consequently, the

Sufficient fixation of the probe in accordance with the above-mentioned
considerations is illustrated in Fig. 10. Here, the probe is illustrated from the front
side wall - confer Fig. 8. The aligning substrate is mounted into the relevant part of
the measuring head, where iis two paralie!l side edges fit exactly into the measuring
heads frame so that rotation of the substrate is impossible. In a frue measuring
situation, the measuring head with subsirate and probe will be turned upside down
so that the probe could fall out. This is, however, not an issue due fo the flex print
necessary for contacting. To ensure proper, elecirical connection between the flex
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30 substrate frame in the nmeasuring head shoul d have

a flexible width. The sinplest, and best, way to

handl e this in practice is to fix one of the frame
wbhaW124352Y the right one 173b. Then, the | efuerhiA¥os/000417

173a can be displaced to the left and to WO

2005/ 124371 PCT/ DK2005/ 000417, 43 the right relative

to the direction in Fig. 10. %ear the two ends of the

left frame jaw 173a it is attached to the main part

it tdreiactmrisranaghb easbel@yrvé pobgutchbatt ppds,minimum amount of
Mb of as stra sdone tur t
R BDIR e e Aot DS PiiS b b ez s ot th 1BPRE SyioB g e flex print.

pulling the left Jaw 173a to the left. The substrate

170 is laid entm% the flat plane of the
Thededking gﬁeﬁaaals é’fhee'f?fik'j‘&@u’ﬁ%“@nr ke abigifed byétrafa{r@@aﬂemaﬁy

é@ﬂgﬁtﬁ@%‘netﬁ W RS %&r%@ﬂ.ulrrbn‘réﬁtg 1R ?étce jéﬁ@rté%f’@r‘?%ﬁé font side of

St rate € region
@ petbeaarel atﬁpesam tinee ahews eoetmang of ﬂwesﬂelxanf@é centsoigrads

i 3R TR ARE iGN Ay BH A Eon i KGnS AL 2

t he probe in the substrate will turn upside down

wi_f h respect ord.entation in Fig.. 10. The.

IResich 108 AR of ik poe o2 TRaditet b Mraeniind Read ievipwed towards
thd frobt §d& @)hﬂﬁ%rbée gbdeTng Frbb@f’lZﬁ%el’f&‘%%%ur’f@ntllevers 162, 164,
si tuation. probe 122 turns

e85 16% @ou:tu@ d'[%ﬁt'y‘tﬁ‘éfaiﬂsdbé ObzevaerThﬁégola% Téa§isdn the
t%’géeﬁtaéiﬁ%f UL RRR Qlbstralte $70. S3PBD f122¥§tﬁ%%{j¥ t5Be able to be

asuring “angl e provi des space
ipfacial contachmithitha bbbarkiiTg of theleecepBmcleTHbetabyia gap is defined in

RS WhraRE St ehe Rl 2ET b BRGaCa Tl 58 VAARE thBugn 119

A igRe BCHreLd. aiTHeySLmsd'afer 10 ﬂs\e&attiycbéméenelme pamalle!ﬁmne jaws 173a

_ des{m&;héh e sur.i Hg head nustp%r}{% s ?'I:g?he probe

Bi20s JHvABE by al corsdig Ifrekcya[nem 88Mg atiahed fp@@e%mgsgentiy on top
typi cally approached to a sanple surface with

Qg prabe B2. but snal l er 25 angl es might be needed in
certain applications; in the latter case, the design

of probe as well as substrate nmay sinply be

20 tangiabasibeen asswed that ireasubstrabp prbiel is fined isa meiasuring

S0 o eE ot O 1 RS 485a8, o905 Bl afonmen

ivdUd. BysSngssioh of Fiyp Gizeal Figeteit bpp@arsymetaﬂm width #ghe substrate
rggig%rlgﬁ? ed prc?r\@ﬁ%é%% !atqu])%tzgét \elptjt% oli noagragh?tr: ?neas rfgr SL%strate

manufaciure.

In practice, there is a certain uncertainty on the width of the final substrate as well
as on the width of the receptacle and on the probe width. This is because the KOH-
efch rate in the <111>-directions is not exactly zero, and because of the small
uncertainties in the alignment to the silicon crystal axes. Consequently, the
substrate frame in the measuring head shouid have a flexible width.

The simplest, and best, way to handle this in practice is to fix one of the frame jaws,
say the right one 173b. Then, the left jaws 173a can be dispiaced to the left and fo
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is a few pN, and, when approaching the probe to the
sanple, the slight bending of the cantilevers suns
to a simlar amount. The torque resulting fromthe

werdhdheer bending force should be incl Udeci*g%{/ﬂ%&%ﬂsmmn

this force attacks at a distance of about 1,

2005/ 124371 PCT/ DK2005/ 000417 _ 44 nmm from the probe

body centre. However, the redf3 most set of flex print
contact pads are displaced approximately 0,5 mmin
thbeighp pestiviectodhe ditddtiom, in $43.i10. Near thentvergridsta dhd éitframe jaw

e torque resulting fro e contact pad,force o .
116 bRAEcHEaI temdinate S BR oW oB8Y bydhG anglee springs.
torque nore or less like the contact pad force 5
relates to the cantil ever bending force. Thus, once

Mreniinmplea substialmiscipne: eluring e mgaskiipaieasbynsifadewn (as in
it Bt ol i s

15 Yol i AL e KA TS8y Vi GRETHE iy 470 o i gonty o

{BENap plaine ofithd maeaurirgnieas, dhedeil fay $TIpistalewlyirdaiseyl, whereby

t this_sta he, LS.t MR LY. Rtaet . fr ,
flectinraBABBp tBe. ThERPrkdi a8 Shie)s oL B Fpion of the
gﬁrsmké Np;hﬁit@@o ttgﬂtécépfacteh Mg'rgeagehrtdu@hsg ledibwat a'nm?ileﬁixation
changi ng t robe. To renove the probe, one w
?@F@g%gﬁ%’ E 458 head and turn it with the probe
faci ng upwards and rel ease the guided flex print.

Now, the probe will typically fall out 15 if the i
fre mantipned AbaxE. iduring @rieeasyamest iewmiobelincthe sugplatewill tum

. A e . X | . "
(g iowh W roopdcl s 1Y R8T Mo 0, THE i nBh fdction i
skeitthedontFigylii.t sel f, place the neasuring head with
the probe turning upwards and then push it gently
with set of tweezers or a simlar tool. 20 The
Pigs it § isoaathahaiinsids viewaokibe omedsueing sttbationn Theproe122 tums

B pUT M sRA e b A0 T B PEHEr A GRS TSl ih he

¥@¥ace dila t48amBIe MAMILRY 30P, Phe MBRRMPANIN PEtvities space for
tool. F 2 is a schematic illustration of an

1
e RIE § 84 8t daIoRkiG Bide 17 8¢ Baa entis measurigg ead with

t ol :
oBHRREIAB0E 14215 adeindcPl Rt S BicW oG RIE, (v botn
pergendisulary and Tiven aeedisl dingtioncl udes f our

el ectrically conductive paths, all designated the

reference nuneral 152, for establishing electrical

Thé Aesih o thadbebueaing feadanobiearamchyde aeaspacierfgr the fixation
apparatus. The el ectricall % $onduc%,i \{e%&at s 152 mag/
BeCaanEme; SHELCIDY THeNABLE RaY 8N 581%H o9 E"ﬁs"em . The
bRbEES el abPRdcRES %5 a bdfplsiHadR\videa® ahlentd 30° but smaller
electricall'y conductive material onto )

angles might be needed in certain applications; in the latter case, the design of
probe as well as substrate may simply be elongated to allow for smalier approach
angles. The front end of the measuring head has a "sharpened" shape in order for

the probe to be visible for the various possible optical detection systems.

As mentioned previously, the gravitational force trying to puil out the probe in Fig. 11
is a few pN, and, when approaching the probe to the sample, the slight bending of
the cantilevers sums to a similar amount. The torque resuliing from the cantilever

bending force should be included since this force attacks at a distance of about 1,5
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the surface and the side walls constituting the
recess 148. WO 2005/ 124371 PCT/ DK2005/ 000417 45 Fi g.
13 is a schematic illustration of a further

wolb@FRaL ve enbodi nent of a recess 154 f or R4, Be@noe417
substrate 156. The recess 154 includes a protrudi ng

part 158 forned on or in the bottom 160 of the

recess 154. The protrudi ng péﬂ“{ 158 is here

illustrated having a truncated triangul ar

e GoBn $1eGIrbbe boby tetiey, Howefery theesaranbelrsed bf fiex Hrint contact

oSTE3: hlebin oL REedeh RIS AR g 9"

chhfcPHIMbAIhA RS Ror§68 Féémﬁmgawn P Yeaas péﬂf@ﬁ@'&ﬁﬂfel ;srabe body
or any conbination thereof. The protrudj ng part

refaiesiie theranitpven beﬁeme SORCAIARHE O 18 Iikp thp ﬁpgmaﬁbp%e force
ré@%lé tojrtge ?’%ﬁtﬁé\fgf Scha” of the recess 154. The

area where the bottom 160
IS exposed Thi s exposed area of the bottom 160 is

ThitbrTal ap oo sdimerdrine TR ng B R with the angular

aﬁ@xﬁmbhﬂdﬂth@grdﬂaﬁnmf@inteldplmcamoﬂéﬁmaﬂzﬁeﬂ
co-operating recess may be formed in the probe to be
received within the recess 154. These recesses are

B! SbRIdobBe WIFHBASENd eee;@thamfsmurmdmﬁgmgniscﬁége the

st ab| Tty of the probe and substrate assenbl
pieks isuwiglvdniast frem a mechapisalgiripf é(?"‘b&%eﬂ‘#?f@é(r there should

a3 R YePIRLARoRl y SRS A Bipe, 7
rembtfe treey prodef omewilimplegsetee mgasurieg heat audirn ifrwith the probe
f%q:lp% gs\gprdes%qd e e%%%dﬁ%ﬁ%d%g%é}ﬁ‘é l\i‘cﬁm éﬁ%/l wo%% 'will typically fall out
e PhaRLNag hehb &f BPhed bpsitddowal tes tragravie). )Z“,h:s is true if the force
ckpried Byshalier priginas naiees gk pusr, Be brobe dodS not fa
c%Jt b9 ffte ¥ 'afﬁd@/thntrn@asmﬁg Bt ﬁhb'ﬁ?&aé‘ﬁb‘mhg ubﬂf@r’:ﬁseéhd then

protruding parts nmay be recesses and the
ntebefméiymshsﬁop‘)merzeﬁﬁ a2 snitas 1o8)i z. a protruding .
part may be formed on the probe while a correspondi ng
recess may be formed in 30 the recess receiving the
'Iﬂmqinssitidf@l alaptrnartasatks PCThOKRIRSHaDo e seffalighgent substrate

fy&,aer Ipws %}i;aaf:éb%g’{o%eeéee!it?osgeﬁa}% %healres’c\éS{a%@ i %Qgéﬂlﬂhg%ame way,

it would be handied in a commercial bonding tool.

Fig. 12 is a schematic illustration of an alternative embodiment of a recess 143
formed in a substrate 150. The recess 148 is adapted for receiving a probe, as
described in connection the figures 6-11. The recess 148 includes four elecirically
conductive paths, all designated the reference numeral 152, for establishing
electrical connections between the probe and a measuring apparatus. The
electrically conductive paths 152 may be established on the subsirate 150 after the
formation of the recess 148, e.g. by depositing elecirically conductive material onto
the surface and the side walls constituiing the recess 148.
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160 and 170. Each of the probes 160 and 170 conpri ses

four probe arnms, designated 162, 164, 166, 168, 172,

174, 176 and 178, respectively. 5 A test sanple is
wBhesided, and one or nore of the probe arns DK2005/000417

brought into contact wwth the test sanple. The test

sanple is not illustrated in Figs. 14a to 14d. The

test sample is in Figs. 14a #8 14d considered as

being placed in the plane of the paper. A x-y

FFgO‘l gl kRah8mals tll@@”ératﬁmdﬁf 4 fieter alt@hibine éabbdimenest a recess
anpl e, and/or the ap In Qfg %1%14at01 onl% 8

156 faroed ing wbétrﬁteyﬁﬁp e TPeesy 135 PFkdes a mipfediag patds

fdm%ﬁ'@%r ih@%?bbttéjrh B0 AN redle s MBR MBhOBDirubi Ope?ﬁ 158 is here

, IS possible. The probes 1
slimgmatadmarmgta treneated fjaagplesistsss- mtomwémyy gfb%lr@ﬁr alternative

BBy e REFT Sesa Rl Slaf e B Rlaf rectanguier

chiskaystitmdeirianyiiaMoss-sebiot, raoy ebiuan aberbs@ye:btm or any
technol o % M5). 15 In the sequence illustrated in
cpqr@g‘:at@ﬂggqr o the probe 160 is noved parallel to
the probe 170. The illustration indicates a novenent

I n substanti al :5)é one direction or dinensio

Thewsvtendingrpas 158 fazit ba Emadde dne Rebm vy 1 aRRlving a mask
aﬁEF ]%e ﬂ‘\%@@ﬁh%ﬂ&e"ﬂe id @E4 IMRSMABY rRR§ (REY hefiRNad a%éﬁmhere the

e probes may be 20 poSitioned with
bettbmﬂﬁﬁ isrexpesa. (hisoexposeg area belhedodiamc i asgnerafzxms@d to an

usin iezo-el ect 0 r
el SRRt eBRTorBa) Pl BLER G LS Baue WS S et
cbAsiiamey therprbtradihg stear®dhi ne in Fi gs. 14a to 14d a
signal 1s applied to one probe arm 162, and 25 the
probe arm 174 is used to neasure the received signal.

ATBSoBbRL rbcessTRA} BERIrAIcRN tife prodRead @b&ebé]ﬂéwgtthhfthe recess
test sanple. Also,” nore than gone probe arm on

o bbessy BOREFICHE] G@@t%'ﬁpia@dei@tm?rﬁ@s%ﬂ'@rﬁé@“a’\eﬂéﬁnd mechanical
I t npl e, further, probe

sgértﬁrlsﬂ?%ﬁﬁiegﬁobg agH%?g%ﬂFﬁe a%%%mu ed to detect the test

signal . 30 The propagating test signal is illustrated

THE Aol BZ NS 10588 as PAMTILORR. e, BUARAHEL By

Harpendicuiar Bitad sidei witlls oMhe BfiBk4 288 THowever, the protruding part may |
PCT/ DK2005/ 000417

chdh
defiap 26V GRPTR o Ho-dRO REP% B it 2 BPBﬁB?? GOy, such as
cft‘ﬁ'\?éﬁ Srculbh %eﬁ'i%frétﬂﬁr %Etyfgbﬁaﬁ@fény&@mﬁlmtxoﬁ% théreofr obe

I's nmovéd in a controlled way relative to the
probe 170, the

Further alternatively, protruding parts may be formed in one or more of the side

walls of a recess.

Even further alternatively, the above description may be negated, i.e. the protruding
parts may be recesses and the recesses may be protruding parts, viz. a protruding
part may be formed on the probe while a corresponding recess may be formed in
the recess receiving the probe.
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5 variations in the neasurenents are recorded and
anal ysed. The analysis may be perforned by either
the test machine or a conputing device attached to or

wbBoosgef3prection with the test machine. The angpisib8eshodosry
contenpl ated to provide information regarding

ani sotropy and 10 electronic _transport properties of
the material or device under4fest. The speed at which
the probe 160 is noved relative to the probe 170, is

FReei#s abiab s@mﬁét&jauy i!lbsﬁat@%/smmmﬁm‘lsdighmgnuthe)omt probes

SRR bl s TSR

t r Krgd 14:] SbRefo0 is
e

perfor med on a sem conductor device nay be circuit

Ot?%téﬁsahﬁg%dﬁr%“ 'dtéﬁd 6@6%0!&&# ’tﬁé 567 SreWro tmto

|ca pr operties or acterisation t
comtaciowifiptheaibsDsmmpladTios teshsampledianiot Riestaitd in Figs. 14a to 14d.

ng rt%% esr@%ri%e % |r[]-'égs gﬂgguléclgg |c§|n€iﬁrerraéﬂ 0%, %&8@ g%%leh ?rgth%vﬁéne of the

papEs hap 'c@ldrdifnﬂﬁ ﬂ%tféih f@h@’fne{dﬂ‘eid’i:ﬁl? ﬁ@ttl*ﬁrmsdﬁmpﬂepbmyor the
surface o e test sa e

bRper. in BioPetts Eﬂq‘l%enlﬁgn@lqnggfﬁ %mély Aane k8 ech fowever,

nvehRre ik I eﬁtfo% bor Bl'n‘i’é’r%}on-%h €e a)@ﬁhdil@ﬁf/ R8/RE, B possible.

magnet 1 c I's contenplated to enable nmeasur ement s
or determ nation of  characteristic electrical

éf?o etssl f§0 éﬁe‘% 32% %gets Héﬁthé@r%et Q%bggl B Sk tp é)robes may

tem conp RS
tewsetUThe castileterjypbpobei &k ar&ierab%mlcfmtmcat@eis:ansbver

n 84 are novable.jn three dj nensi . L ndi -
oiptofls ariws reopl Mt Dy 40 o TP ed gl Tevs).
and 184 are each electrically connected to a
respective nmultiplex __unit 18 nd 188 f al | ow
ok sadeEe AbiiaRd D145 150 dparBe Srere 69 Biadveshiaraliel o
the ﬁrob%“[?’ﬁ"‘l’ﬂeﬁlﬁfélﬂ%tléﬁ ﬁﬁi:c%‘te@@)’ncﬁ}e\"fﬁfht'id SEhstditRlly one direction or
I'plex units 186 and 188 allow transm ssion of

dimgnsigmehawever gnassyremeshseauences ivobing4noveyaR] is mare

! bes may b
PG R pldradariria Hdden Ay RIBERRIAPR The protes may be
rﬁb@mneﬁ Wit subeaiasre rasoptution T earaﬂabgrmnﬁgmamns by using
msd b test si i
digrorgegic aelilPRenthel s FierhfdsTee ol dcthifbes may
aliBfhativeRde kigedappl ied 5 to one, alternatively nore,
probe arms of one of the test probes, i.e. probe 184.
In the test machine in Figs. 14a to 14d a signal is applied to one probe arm 162, and
the probe arm 174 is used to measure the received signal. The signal is
contempiated to propagate through the test sample. Also, more than one probe arm
on the probe 170 may receive or detect the signal after propagation through the test
sample, further, probe arms on the probe 160 may be used to detect the test signal.

The propagating test signal is illustrated by the punctuated line 180. The signal
propagating in a test sample may propagate via a path different from a straight line.
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The -signal neasured, recorded, collected or received
is then processed to obtain the desired information.
In the case where AC or DC signals.are applied, the
wolhésPRts7; and the voltage are measured or detgr :ﬂ%@mmmu7
hereafter, the resistance and/or 10 capaC|tance
cal cul ated. The signal is recorded or detected at any
of the remmining electrodes46f any of the remaining
probe arns, dependant on the desired configuration.
TRE SndEnRind BALBIcR IR ARESERRN S tReistwBal propeties of Af area of
such as FFT or other, 15 preferably digital, signa
tmﬂﬁﬁﬁﬁﬁﬁﬁgﬁsﬁﬁéW@@Pﬁhd/or al gorithms. The processing
is performed in a digital signal processor, or
al ternatively in anal ogue signal processing
Asdé propet 160 is ramaichiera emtiolicdrisay, reletiee toeibe sebell €0, the

| udes,a nmultitude,of P h
VBBRIoNE o 1y AR ST <P 20 704 4 EhsatiuLpe Aheiysis may be
palbigied\by Bitiranetestoiashirfe drecombeliy delécoatischedrid or in

the controlled interrelated novenent or positioning
cenaqiian Withdhe destdmaHWit-cont enpl ated to provi de
information regardi ng the performance of the device
under test, preferably being a sem conductor device
Thaenalysisgs cpriemnlaied ta pravidaistarmation cegarding anioiopy and

= [

FelChidt bl el ofPp o' dRce R

of the electrical connections to each of the

o SRSy D 5o B e B BB 7P prtraty

: c@hétahfn 8dt @ugbedatdafuringehe h@@sumt Al’(érnst[vely, a series of

mul ti pl exi ng devi ce | ont e to .enab
ARSI TTRSGEe PRITOINA £ (SEPERE 1o at o aAsU s eRg are

¥ nbHbeas F18® thE priRCcY7mf
p%uﬁ?@%@%'éegﬁprﬁe%gs/nl24371 BCT/ DK2005) 000417 49

Providing a test sanple with known properties, such

D\ é:%l%‘r%%ﬁhpﬁ'ﬁggbﬂ e{?e/mﬁanegﬁéfém en‘gﬁﬁgbé%& i(as?s!“%ﬁ&uctmty

i"Cal” 'pad “confi gurations s call rat I'on
tests, rea:lstaynaémts of aniethenleldcinnei propertissay charasterisabipy fests or

bei.n rrent
RBIRSPES =B YRR aHels Pt P, 28 Tl fefd ey be
dopfied BVaRIo M@Qaﬂﬁgref prafeaplyre aaﬂa'eeft@m tabstatialy perpendicuiar to
cali bration. The I%bes are, br oug@f Iﬁg conta W!dd 4
HnBIane STRAMBY dha Rt dns 1o SPDley ilindng Aipghatic feld direction
r?‘éigqe? Taﬁ%g&fr%&@% Q6 siiPa@ &fthé hsst praisd. medeppdddion of a
recor ceived or detected
magnetic field is contemplated to enable measurements or determination of

characteristic electrical properties using or utilising the Hatl-effect.

Fig. 15 is a schematic view of a system comprising two multi-point probes, 182 and
184. The probes 182 and 184 are movable in three dimensions, as indicated by the

two co-ordinate systems.

The probes 182 and 184 are each electrically connected fo a respective muliiplex
unit 186 and 188 for allowing electrical connection to one or more electrodes on one
or more probe arms at any given time. The mulfiplex units 186 and 188 allow
transmission of any type of signals, such as AC, DC or HF signals.
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10 via one or nore of the remaining el ectrodes as a
function of the interrelated position of the probes.
The controlled interrel ated novenent of the test

Wyzg&ﬁ%st,pen provi des information about theﬁf)}ﬁ@ﬂ%ﬂfomn

of the electrodes, automated calibration an
al i gnnment of the probes may then be perforned. 15
Fig. 16 is a schenmatic view 4B an alternative test
set-up where the probes 182" and 184" are
electrically connected via nultiplex units 186 and

8. The alternat|ve set - lustrates t
Thest-upillielales Ayl HoLEes 1 Bk Cq UV qadsoRpiiue
ané(}?rrérﬁegﬁé Bie ﬁ]'etagﬁxreméiﬁ§ a{%f éfﬂfrﬁregfbﬁélﬁ)iﬁiﬁies@ %@}ﬁé% Le.

or el ectrodes. en pOSSI 'e to a[%_p
coestitutediyrsT ot acectg'rentaoa@matwaiyﬁw&rsié signgts, aﬁesmal is applied

L e e MO T R

same tinme using different or sane probe arns by
sing nultiple or s nals ea bei .
TR et faat St (Re et BEIFEFan T M Misacsegdo obiain
'tﬁé Hesifed rh?n%]aﬁ@rhqﬁﬁfgé @%%@o@nﬁ'ﬁm@m ?Ct sighaik iave applied, the current
odi nent of a probe e probe ris
a@ééae yaltagexre raagﬁtae% ghieteavined Qb@re@%regrg) S%“zﬁ% qrsiéor
c%géata%% is f-%léula%glnﬁ'hb% al %Qécérﬁe& %Fhéfé@:técﬁét AYHIRS remaining

stantia same thickness across the entire
emmmeewéanmoﬂthesewmng) pesthesrms| depensiaation the desired

ﬁ . &7 25 conprises a supporting base part and a

%Ll'g Ubstrate forni ng the cantilever part and a
part connected to the base part The supportl ng base
T&ﬁdlé\&he s bstrate rraé rgm i dent 34 rother

Sigrélsgie Ripgasse HF'%‘%}% Bf%ce ngf%%ﬁf 5371

p?QErWQ@ﬁépQ@ﬂéVproE@ss?m@scﬁa?nesSar&i/érCaigmithms The processing is
|IIustrat|on fa probe 210 conpri Si ng a base art

perforaRd ina digiat $lge@lenr09eaﬁspr 2L AlteREvRIR in An-IoEY 5@%“

% q.g; éz%ggpn e body 212 and includes areas 216,

an . The width of the area 218 is smaller

than the width of the 5 area 216 and 220,
re e
 HBRL BBty BEBA e sl L il o, e
risitiontdi ehe:pzm:be*s d@erarpat84 i2 bdjugteshibealign f\rrmmrta o mgre of the
MENE LIRS T RER TS
6rb§éé B'thér‘(ij Mcar%érripl’éie@ @ pRvROniorinEBdH Algafdihg thd Berfdnhance of the
dewcepiin%\gr teest preferably being a semiconductor device inciuding circuifry, such

as an ASIC, FPGA, SOC or other similar device.

Further, muitiplexing devices may be employed for the independent control of the
elecirical connections to each of the elecirodes of the test probes, L.e. in the set-up
inciuding a plurality of test probes confrol is obtained over each of the electrodes.
This multiplexing device is contemplated fo enable electrical tests with different

spatial electrode configurations, thereby increasing the accuracy of material tests.
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overall length of the cantilever parts 204 and 214,
respectively, are substantially equal, the probe 210
provi des greater flexibility as indicated in table 1.

‘whablsfizdzzehows the degree of novenment al ong acrmr2005/000417

| ongi tudi nal centre axis of the 15 cantilever parts

of the probes as iIIustratedl%)n the figures 17-25

when a force of 5 or 10 mc Newt on, respectively,

is applied to one of the corners of the distal end of
Rrbeidimard tesesamplearitrskrefwrt bmmékis sudibasa tdsishmpks having well-

PSP B 550 R3b b8 SR8 b
BAFLANGT thé Wul- Bolﬁlt eRE0 p & &rhblyFieiite BdkDoOmbf.
Probe222 0, 40 robe234 O 22 Probe252 0,17 Probe264

0,33 Probe280 0,28 Probe290 0,06 WO 2005/124371

Y/ I
e P

p:rolmowneﬁgarf@”mm mooamaﬁmzﬁnd@rmhtzawss15092 10

Probe210 51, 31 49,92 1,991429077 5 Probe210 42, 40

39,75 3,798622703 10 Probe222 47,72 45, 97
ﬂleﬁﬁﬁﬁé@@@&1br5uglﬁirmime@ﬂatﬂﬁviﬁ&hékét&amw@wn% é%’cﬂtﬁ! signals are
Probe 34 40, 21 37,61 % 72684 88 5 Probe?2 03
zéagnsgg mﬂgnqrgo @p%g 9 ?ﬁl % eocfr recelve or detected

via Zﬁé@ﬂ&%ﬂéoﬁthe remaining electrodes as a function of the interrelated position
of the probes. The controlied interrelated movement of the test probes then provides
information about the alignment of the elecirodes, automated calibration and
alignment of the probes may then be performed.

Fig. 16 is a schematic view of an alternative test set-up where the probes 182" and
184" are electrically connected via multiplex units 186’ ana 188'. The alternative set-
up illustrates the possibility to apply a test signal to one or more electrodes of either
one or more of the test probes and/or elecirodes. It is then possible fo apply a fest
signal to e.g. two of the probe arms, one on each of the test probes.

Further, it is possibie to conduct several, two or more, measurements at the same
time using different or same probe arms by using multipl'e or several signhals each
being substantially limited to its own frequency band.

Fig. 17 is a schematic view of an alternative embodiment of a probe 200. The probe
comprises a base part 202 and a cantilever 204 extending from the base 202. The
cantilever 204 is rectangular and has substantially the same thickness across the
entire cantilever 204.

The probes illustrated in the Figs. 17-25 comprises a supporting base part and a
single substrate forming the cantilever part and a part connected to the base part.
The supporiing base and the substrate may be formed from identical materials or

different materials.
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Probe252 22,42 17,56 6,978577604 10 Pr obe264 47,43
45, 36 2,966380202 5 Probe264 35,65 32,00 5, 235498446
10 Probe280 45,21 42,88 3,339366856 5 Probe280

w820B2288: 59 5, 782320515 10 Probe290 19, 55 wouAka00s000417

19, 14690626 5 Probe290 7,03 -21,09 20,55674872 10 5
Fig. 19 is a schematic illustration of a probe 222
havi ng a base part 224 and a SQantil ever part 226.
The cantil ever part 226 conprises three sections or

,areas 228, 230 and 232. Con'pari ng the probe 222 to

he, probe 210 j | trate .. 18, the rea 230

116 LR SeHeamri ISHIaR Of Ao A FORPHAIB A% Reb212 and a
@nBiRvésgatt 21k are Eantlisvr pah@%ds&ﬂﬁn \t’héj%cj}i PERahddhcludes
area 22 As seen fromtable 1, the probe

aspay RUBs2 18 and240.ddeawidth exdhpiares 18 waﬂ% tba@tﬁ@ width of the
f

%%%21 E'a%rdl Zg?}h g%ﬁgﬁ\é%hg Pﬁéﬂ%@éﬁ%ﬁ%&%&@m giﬂtgg gxr@a Bi®BSmpared to

tbarat‘e&%ﬁﬁ apa 220 B nidhplatahiol dies e gEntioveo pprti2d é greater

h ti 4 he
BB e R 71 AP 20 T PUEAE  htlwany
X 248 and 250. The openi ngs 246, 248, 250 are
illustrated as rectangul ar openi ngs extendi ng al ong
the cantil ever 230. The openi ngs 246, 248 and 250 nay
Mg Qﬂﬁig &%i%’e&ibu% 20064 008 4kibirald IRHIG T Ay @r‘é;giaed the

the sectiion or may in the alternative extend

Prall !@ngmram@ﬁ cah’@eV%'é@rﬁs&%zami 214 sewnpplively naye substantially
t 4
SR Y 10 Sl RstEy RgBaRlinned. |
conpares to the 5 areas 240 and 244. Additionally,

40 d 244 254 256
Talfle 1UsER0s38 Bl SRR o P lghUiRY Eite sl the
ééhﬁlié‘@l" QBES of I}‘Eh;lﬁ‘o?@@ﬁé I[IUﬁWﬁégﬁ? _tfl\?éurl’@% %g@&}/\m?xha forceof 5 or
ro exi DIl ) | . .
Nt rospaetvElve i 4PRied i Bhe Of e ¢4 tare. ] thsidiatey end of

tlﬁ@ o%ﬁfll‘é%i"ﬁéi'tsa&tﬁ@@@ét%@oeslo parts, however in the
presently preferred embodi ment the entire cantilever

is constructed froma single unitary.piece of

f%lg P dﬁL )\/Ns-eli % ﬁpﬂﬁgé {:ﬁl‘fﬁmﬁggnlrfrtﬁgs gl'?:)tb?% ﬁlugﬁé%fd% #Rd Hgures 17-25.

cantilever parts. Fig. 21 is a schematic illustration
._Pg;bigzprobe 252 having a construction simlar to that

Probename Spring constant / (N/m)

Probe200 0,81
Probe210 ' 0,50
Probe222 0,40
Probe234 0,22
Probe252 0,17
Probe264 0,33
Probe280 0,26

Probe290 0,06



15 of the probe 234 shown in Fig. 20. However, the
section 254 conprises larger apertures or narrower
bars conpared to the section 242 of Fig. 20. As seen
wbodsable; 1, the probe 252 provides a great g
of angul ar novenent than the probe 234. 20 e pro
264 illustrated in Fig. 22 has a mddle section 266
conprising two wide bars 27@%tand 274 and two snal | er
bars 268 and 272 along with two side bars 276 and
278. In the sides of the mddle section 266 of the
_&wbe 264 the bars 276 and 278 form 25 en L-shaped
Q@éture with the two smaller bars 268 and 272. The
L- shaped L&bék&%ﬂi&)ﬁ&%rﬁ%@:\ﬂ@&é@r@étﬁ&céhuﬂ probe to
flex in a different point conpared to the probes not
Midih such aggg uct U En1t3@§0@égg4j | ever gart. The
Kifieogy S de ab rigld) ey Sogkiapcan Deqgaid to

vé an L- shapeﬁ cross sectron or profi 0 Fig. 23

E icallyd str &£8p2 vvlth m ddl e
eé% 282 h thr%f7 5 |jde ape gures 284,
288. e over a gt c?f t he ntil ever
art SS|mIrtot h e 264 of. Fig. 22.
HQ ?obe 280 an L x%‘(ﬁ%gg 1ture | i Re that
2n the of ?&% 6045 2505/ 124391
PCT/ DK2005/ 000417 53 Fi 24 is a schematic
Robedi4 ati on é0.2 probd/. 89034?358 9 | ong cantil ever
Frabe2302 ext &dihg frowed 8898914348k body1894. The
cantilever 292 includes a head part 296 being w der
Ribbe2Fhe cant idefber padt.déoh76d0ihttd he canbil ever to
Rrbbe23bporti n@2ptly 5 PDA6 @978Hé7a&Hge 29816f t he
head 296 renote fromthe body 294 a pul trudi ng part
Pobef®r med. Thg 4mrt o45,85e204688Q88R provi dés
Rdgeeeonal weisgts t o t BB o0aBpRiBbegs4chead 30d, as is
seen in table 1, the structure provides a |arge
- BrpeEesy of ”DV%M coppared 380366850t her ppobes. 10

ﬂfosezé’é% is a zp0ned Vi sylsof 5a5pgses R the ppobe 292
Flg 24. It s to be ‘understood, that the probe

di st aly t of of the probe
Mn?ﬁﬁgg ated in % E?g? ggggé , may bqgconbl ned

00417

of the her con I gurations
i1l ust rat ed and descri bed | n the present
specification. 15 Table | includes siml ati on dat a

5 I'Ezgr; O{B IIshaes e%’a%tsc i ustra%gﬁ rolf g%?obe 251 ﬁavmg a base pzart 224 and a

cantilever part 226, The cantilever part 226 comprises three sections or areas 228,
230 and 232. Comparing the probe 222 {o the probe 210 illustrated in Fig. 18, the
area 230 is shorter and narrower than the area 218 while the area 232 is larger, L.e.
longer and wider than the area 220. As seen from table 1, the probe 222 provides a
10 greater flexibility than the probe 210.

Fig. 20 is a schematic illustration of a probe 234 comprising a supporting body 236
and a cantilever part 238. The canfilever part comprises three areas or sections
240, 242 and 244. The middle section 242 comprises three apertures or openings
15 246, 248 and 250. The openings 246, 248, 250 are illustrated as rectangular
openings extending aiong the cantilever 230. The openings 246, 248 and 250 may
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and descri bed above. The table includes results of

applying a force of 5 or 10 micro Newton one side of

the cantilever part of the probe. The results show
wbbfusangy] ar  novenent of the probes al ong WigddydiBGosmaoar

novenment in said direction. 20 The probes illustrate

in the Figures 17-24 have been nentioned as having

apertures, however, in furthé? alternative

enbodi nents the probes may have only partially

estaratraigBaie seclidri242 bemal dolire siteptative ex@id sty through the
defines nultiple areas w tJ]PY]di fferent thicknesses.

SeRUEIL244 dhareRy Dring $ansiitied by rQafm BEERCESe

contenplated to 25 give the probes, or at least the
cantilever part of the probes, an inproved
Thieeseickiom 243 is furiheniliuskated@stiavingrosmakiarithighness compares to the

aﬁ%%q%%d 8?% 2R); ORE5H zér?aﬁ! O{hetzﬁ'?%s 5%2%13% Obeﬁ%ﬁ%&'aﬁg%l sides 254,

r deteéern ni ave
256 £ER,i 280t Tek anyid sidés amjocrm@haiaita:ﬁo redmfﬁ thetwsightof the

h . d K d
cefifens % 88T Ba Ao doa SnipPey el i eleRt polbe
into or onto the test sanple. Tradltlonally, t he

met hod involves noving the tes robe in cont.ac
infhapregent kige-, %ﬁm@i%ﬁ%ctw&s aeéismay ?&%CEH as separate

AR, gy b ol

conetudtad fioor a singte unitary @ﬁceﬁmt@na!hﬁa%bgrs@*@awaﬁ@res are
el Fore B etk ot i G Shotic i gbatdiBucr e
overdrive. The marks and/or tracks are then inspected

.0 eval uate t [ it f the trical 5 cgntact. .
98 h 6 Savemade Tsiiattt aha rviee FRZEaGn BicpnSieigion S to tht
STVRd PRibleQIB4l showiein FQ?' 30. Hiwsehfthe ée&thm 2%&0&;&’1’&5 larger

been perforned and the test robe have been nov

BRRENITES PIOMANTaYEETRAES CRmRBIaS toah%aecfme?"@m Rigt3(% r?\sl sesn in fable
gi%% Pf!%%?dz’f}?rbﬁi%& 'aygrezﬂa;e dsgx%% aRpiaF BilveFREDtHR: the probe

herein may be utiTised tor an alternative
Z3. met hod of verifying the electrical contact between
the test probe and the test sanple. The alternative
nmet hod i nvol ved having two probe heads in contact
Thd ﬂrobb@&ti[&mtralﬂcbm Figr 22haha ofiddib sctist 2688 eamprising two wide

b 20 g 7 e Bl B pednd 2 B Bl o g pars 276

421w test probe heads is a direct neasurenent of
the electrical contact between the test probe and the
test 15 sanple. The determ nation of the resistance

Fe SRES 4 theSRRRIO e QlontJaRN Thd bidbe 3 b 8&ld bP@hnd 278 form
en L-shaped structure with the two smalier bars 268 and 272. The L-shaped
structure have shown to cause the probe fo fiex in a different point compared to the
probes not having such as structure in the cantilever part. The edge or side of the

middle section can be said to have an L-shaped cross-section or profile.

Fig. 23 schematicaliy illustrates a probe 280 with a middle section 282 having three
equally wide apertures 284, 286 and 288. The overali structure of the cantilever part
is similar fo that of the probe 264 of Fig. 22. The probe 280 has an L-shaped
structure like that shown in the probe of Fig. 22.



10

15

20

25

30

signal trough one of the test probe heads in contact

wWth the test area and sanpling or neasuring the

resultant signal on the other test probe head. In
walb@hRat{ ve 20 enbodi nents, nore than two t?ﬁ#ﬁﬂ&&%%an

heads may be in contact with the test area. e

el ectrical signal may be a DC signal or an AC signha

and may be high or |ow freq@@ncy, such as HF or RF

The present invention may incorporate any of the

features of the follomﬁng points 25 characterising

the i.nvention: rob for te

ting electric .
R P 8 S@Qe@s\@ﬂ&a l“é'ﬁtfe 191 61 3 Beehei 4 g ¢ ativer part 292

‘ r 0 fHamgt
eRITRIH ﬂ&g g&g@ BddyRd20ee %ﬁtn@t@mmﬁe@ué@a Helagtpart 296

and s nstrtuting a 30 flexible
beingt wnkiewﬁlanﬁb@ can@evry ;fartes@r@ieetmgwth@rf@natewet:tq oA sappording body

Zgﬁ.s @ﬂ&@% Edég SBEGE el daq 2§Eg1§etngcg£? tfﬂo}'rﬁh%[)bg?)‘grig Id%él,xl'ﬂ]uﬂg}g part is

anar “surface su
fcbmnetch &he cpaet afithe etigo 898 phevidesadditona! veighd tatheptaadiiever head

8 85 S B RSB AT i 585 e T e

c@myéy@dtowﬁemr@e)rgmég in the cantil ever part, each of
the at [|east one conductive probe arm being

posi ti oned opposite the base part, the cantil ever

A5 ig%fiowﬁnt&j ﬁ@ﬂ‘b?'atg?arfbfftﬁé pRéKk SBLONEgr 24 ons, the
second reglion being i'n contact with the base part,
the first region defining first and 5 second side

G B8 e, g e 008, . St pacy o oo

ilazsftnated invhel fitrurete {34 redi Iﬁ‘strmehe ¢dmebifed with angd df tte other probe
second. side s rf ce dre
RRfourattes Testan ena desamabi e rESh T catbR?, o

and fourth side surfaces defining a second angl e wth
t he outer planar surface, a second w dth

d
Trblad diclydes simplagon data emthe Pf%%u%éﬂefe“%%ﬁ? Fh@e}'gs 17-24
ﬁxdd ﬁbécfse&% "‘I"hgttﬁbig%él@dc%ﬂééhlté 8 Sl a?fa'etelo@rs or 10 micro

Irst w r;gr obe accor & OI nt
Hlewmemersldm@‘ the centilgver partoffbe pirehe. Jlbﬁﬁ’ﬁ%lé Sitﬂvh@'ie angular

R BB RS o

The probe according to point or 2, wherein the

'Fhier Srtobgg lugtretsed ?r? %t%e’eﬁigupe% ’} 7022 gave been mentioned as having
apertures, however, in further alternative embodiments the probes may have only
partially etched areae so that the middle area or sections defines multiple areas with
different thicknesses. These areas with different thicknesses are contemplated to

give the probes, or at least the cantilever part of the probes, an improved flexibility.

In a test machine for testing electrical properties of test samples a traditional method
for determining if the test probe have had sufficient elecirical and mechanical
contact with the test semple is fo examine marks and tracks made in the fest sample
after pushing the fest probe into or onto the test sample. Traditionaliy, the method
involves moving the fest probe into contact with the test sample and after the test

probe have made contact with the test sample, the test probe is moved or pressed
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degrees and/or the second angle is approximately 60
to 90 degrees and the first angle being identical to
or different fromthe second angle. 20 3B. The probe

waeh@giRg to point | or 2, wherein the first &Hﬁhgﬂslm%m”
between 60 to 90 degrees, preferably Iess than

degrees and/or the second ang_)l e 1S approxi rmtely 60
to 90 degrees preferably les 4 han 90 degrees, and
the first angle being identical to or different from

elvBR frenphsio aﬂi@t&t s&hple th§imaymr@d§ﬂhganamedjr ok inthy cohtact
t he Eomts -3A or 1-3B, rein e f.irst

on .
o4 PHBP WSS oA FToTO et e i PERoeBD RTarrve.
paral l el first bottomsurface, and the second region
further defines a second top surface and an opposit

Tﬁ‘@rraa;ﬂ@andgggém&s B theminsneciraio evaluaiathe guality of the electnca[
BRIl thve nttﬁé 'Ee%jﬁapog) é’rﬁ {?1% gb@rﬁgié e e{)ﬂ%t%@x is then only

econ Surt el ng substant
ctmaeazlfﬂeethe tehichauat tmermafmmes!mrfdébe i ipnapecioanst !D&eJt l@avmd away

refp Inkces! SRelBoRrd dna FTRE BRI PRROTERECRE T 11 st

t hi ckness defined between the first top surface and
the first bottom surface second thlcg defl ed

ThetRieRes pR sk Ewedi W%@UP‘P%E‘%F% mayhs ut tive
msthb %?ve'?%ﬁna &hsS Befal mﬁba%%&wéah ﬂfé ©8BproBE ahaame st

equa first thickness. . probe accordin

seopiei The atervatbesnatined en\gé@ma\ﬂmﬁ m@@eﬁ"@adém grnfact with the
t%%tr ag%% oraéach%ff tlﬁéq\t%ﬁtsgr%ggdo 8't8§1§aﬁ’fpi&8ﬂ%?éﬂﬂh&%hﬂg a two-point

e secbn
measurehnegt wnexpdheteis@trmal Eeszsthmeeb&tv\rebe e fvet tesbprobe heads is a

ittt T amant o6 R Aot appiat hEbfeRdhs st Prohe apeihe test

jphe third top surface being substantially
copl anar, and/or the second top surface and the third
top surface being substantially coplanar, and/or none

i op(flé@n‘ﬁlhéﬁc%n oﬁtﬁ@?@Qs@hcé 'ﬂhéﬁn&l@@e séﬂiﬁg%ﬁﬁaﬁﬁhﬁﬂw%an electrical

anar probe according to point
sigreal &ongh e fof ihet teahnrot)ﬁéle@dé dheomaetwit the test area and sampiing :

or measuring the resultant signal on the other test probe head. In alternative
embodiments, more than two test probe heads may be in contact with the test area.
The electrical signal may be a DC signal or an AC signal and may be high or low
frequency, such as HF or RF.

The present invention may incorporaie any of the features of the following points
characterising the invention:

1. A probe for testing electric properties on a specific [ocation of a test sample,
comprising:

a supporting body defining opposite first and second parts constituting a
fiexible cantilever part being flexible in one direction and a base part respectively,
the cantilever part defining an outer planar surface substantially perpendicular to the
one direction, the base part being adapted for being fixated in a co-operating testing

machins,
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surfaces are substantially coplanar. 8. The probe
according to any of the preceding points, wherein 20
the second region includes at | east one aperture
21di fromthe second top surface tot Tﬁ&&
W%é?‘?%?nhggrface. 9. The probe according to aﬁ 0 t@ﬂ;g.omu
precedi ng points, wherein the second region includes
at | east one indentation ext®&ding |ess than 25 the

- second thickness. 10. The probe according to any of

t he poi ngfle8siUincdgontineirl frodk drdh th@Bantéver part, each of the at
apertures or the indentations _define an openin

lapeb Phg candumive anebeaaIny beingdgsiioneq @@ﬁ%@itey‘eheévasg part,
b i.al ! . Y i
subst ant @aé%.%t Egﬁagﬁﬁ[pgypgggt@%@éﬁd 8bdohdSBYRRS, the

geonetry antl a ong geonetry, a
sectrst sgiorabeing i centgeti viith Hedasernart, tha firahegiaaddefining first and

tri I try, i | 06 '
SEGH M3P CUHeCT eret P PR RS ng BRI Rte ey o
a@ ie}\gﬁwz ggeﬁgc%,gg% p}%g@oiu;mﬁ st wiaéth\@fi_ﬁé@ﬁféﬂf&]@&gtﬂxe first and the
P , | t he second. regi on i,nc es at
speeRd SBREUGAGY AT ASTINE TSEEBRF DY L ARd ke Suffaces,
BB of BCOMm RPLeMS Ytk atffacdPde ey Blsebendas@E Hithdhé Quter
point 11, wherein at |east one of the at |east_one

pianso verface, éxsanend Widibrdanad beiwepnsihgdhird apg e tourth side

' The probe according to point 11, wherein
S@ﬁgg%sf’]ﬁ%gast one groove extends less that the second

wi dt h. 1€heldecofidevigihdiméngegieal db mydios smajlethan filee first width.
points 11-13 wherein at | east one of the grooves
defines a rounded cross-section, a square -

X THEDroles bE@iding 16 @ointnguiaarein the diss endeebomd side surfaces being

trianqul ar cross-sectign,, a uncat ed tri angul ar .
SupBstabOraraliel ke o PG oty eideciracth Bgindiaypstantially
gzPARi nation thereof. 15 15. The probe according to

any of the preceding points, wherein the third and/or
the fourth side include a trench extendi ng at | east

@@We?’ﬁrogé gﬂb&ﬂﬁgﬁgﬁﬂﬂﬁ 1L, S-SR S Brst Qﬁgl@‘?f B&&veen 60 to 90
ottom surface o om the Second bottom3urface to
ddyecesseandidr thesesond aogle i2 @ppexinTatelyiloiocdCadrgrees and the first

Bebeng aRey e P kel hd

3B. The probe according to point 1 or 2, wherein the first angle is between 60 to 90
degrees, preferably less than 90 degrees and/or the second angle is approximately
60 to 90 degrees preferably less than 90 degrees, and the first angle being identical

to or different from the second angle.

4. The probe according to any of the points 1-3A or 1-3B, wherein the first region
further defines a first top surface and an oppesite, paralie! first bottom surface, and
the second region further defines a second top surface and an opposite, parallel
second bottom surface, the base part defining a third top surface, the first, the
second and the third top surface being substantially parallel,

the outer planar surface being constituied by the first top surface and/for

the second top surface,
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rectangul ar cross-section, a triangular 7
cross-section, a truncated triangular cross- section
or any conbination thereof. 25 17. The probe
waehRfeishg to any of the preceding points, WieaRigkedsBoar7
probe is substantially made froma netallic
material, an alloying, a sem conductor material, a
crystalline or an anorphous #8terial, or any
conbi nation thereof, preferably the probe is made
from Si Q firsBitRbihesSidefifgd batwieeBiGhe diestitep saface and the first
alternatively a | ayered structure conprising any of
bpemfeiferened materials. 30 18. The probe according
to any of sta&ﬁno%m%@leﬁ}fédﬁétwe@ﬁ%esébdrmopvsghsce and the
further udes conductive paths for establishing
set@et bottosh sudaemct i ons to each of the plurality of

Py Do BsB e Epss R kLo el o e st tickness.

point 17, wherein the conductlve pat hs extend from

t he r the cantil art

o B erchecararsins fo P o B SEEaN TgGRRe & Geined across
Wﬁ%‘ sbdoRe rebiBhabidad/amlior & epsiilic pae opthelcantdsedion.
positioned at the outer planar surface. 21. The probe
according to any of the preceding points, wherein the

o Tﬁé%ré{ﬁéjéé%o%hg@o Eggﬁ 2 ofxs@zomﬁbféﬁﬁ’ the ﬁ‘rél?i!&p%%rfgée bﬁd fﬁaosecond

m cron, such as 80
@5 Surfdcer leeing Susibstantieby c@piaaar aﬁc&@rdhe figsidep a@rfa@oaﬂd:the third

R o S50 250 P A4 e 53OS0 B el

6P seddanbaing substanifaiigcopkidat, @n2fl) nonerdihe St Fseasnd@O0third top
to 340 micron, such as 340 to 440 m cron, such as 440
spuFasepbeing coRlan@ich as 550 to 650 nicron, such as
650 to 800 micron, preferably 100 m cron, and/or 15
t he second w dth be| ng 40 to 300 m cron, uch as 3%?
7t d hesuobesaesprdeg 18 pois 426, mher%wh%ff@ha thegepcogd petjom
0, such as 40 to 80 micron,
suc gg]ares%ﬂgté}_&ﬁ?g%rgno@?%%ﬁ such as 120 to 160 m cron,
such as 160 to 200 mcron, such as 200 to 230

i Bons §E0sthe T tn) G AR ELEIRRpoHE B fo0 Lo 200

poi nts liRDsectmerregion includes at least one aperture extending from the
second top surface to the second bottom surface.

9. The probe according to any of the preceding points, wherein
the second region includes at ieast one indentation extending less than
the second thickness.

10. The probe according fo any of the poinis 8 or 8, wherein at lsast one of the
apertures or the indentations define an opening having a substantially circular
geometry, a substantially oval geometry, a substantially square geometry, a
substantially oblong geometry, a substantially triangutar geometry, a truncated
triangular geometry, any polygonal geometry or any combinations thereof.

11. The probe according to any of the preceding points, wherein
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the first wwdth being 0,1 cmto 6 cm such as 1 cmto
5,5 cm such as 1,5 cmto 5 cm such as 2 cmto 4,5
cm such as 2,5 cmto 4 cm such as 3 cmto 3,5 cm

wobY46d3dss0, 1 cmto 0,5 cm such as 0,5 Cmtop%rﬁiﬁzaosgomn

such as 1 cmto 1,5 cm 25 such as 1,5to 2 cm s

as 2 cmto 2,5 cm such as 2,5 cmto 3 cm such as 3

cm to 3.5 cm such as 3,5 cdfto 4 cm such as 4 cm
to 4,5 cm such as 4,5to 5 cm such as 5 cmto 5,5

c m suchttl, SecoRtitregitn GmaludsRthtiidest 986 gasbw idtthe Betdarg top
, 1. cmto 6 cm such as 1 cmto 5,5 cm such as 1,5

sgﬁg@%agd ehin g Eecard bollemsyinace cm such as 2,5 cmto

4 cm such as 3 cmto 30 3,5 cm such as 0,1 cmto

0,5 cm such as 0,5 cmto 1 cm such as 1 cmto 1,5

1enT he pedbesaccording &o poiohil 1 sukgrelsatleaghong o I ehipasgiurie groove

e%feg%g?rﬁﬂ Enita Sl AL 6l 4t0 3,5 cm such as

cny “suc 5 cm such as 4,5
to5cm such as 5 cmto 5,5 cm such550mt06

005/ 124371 PCI/ 005/ 0004
B GBE PESEGREPRYNG &0 BRY O PHAoPH a8 culerst Bos HEahe extends less
iMdiehekBediewgant i | ever part have rounded edges at
the distal end. 5 24. A testing apparatus for testing

electric properties on a specific location of a test

1227RE ?){?tfeoéﬁéro'r@ihg% ah@bf fﬂé%b?n%% ALHRENTS :@Q& ane of the

suppo ng the t sanpl e el ectric properties
aresvsisiigfinesagoundddioiosg serat ai sugeneas secitiaRgetiangular

HERLBN%, oGl AL A0 LSS RO LAARRISN, any

;io@@bnagzrek@séaftlm qmam:ecrcnmtmsatmm thempci fic | ocation of
a test sanple, conprising: 1. a supporting body
defining opposite first and second parts constituting

1®. Thb oot sccondhblt6waY op it pré€édisg pbigd, Wi‘%l‘élﬁ one
direction and a base part 15 r?@&ectlve

canti | evéie Eidta”ﬂ’é?ﬁth? FrRprtnside dﬁlaaiﬁ%‘i‘dk%ﬁff’%ég at least partly
f@i’n‘l?ﬁ{eaégdoﬁg kdp Qﬁﬁ&%‘ﬁ'ﬂ tﬁlélsgﬁoﬁd)bét&ﬁn ?ﬂﬁa@,’é bEGShARe sé&ﬁ‘nd
ase apt ed

art bern or being fixated 1n a
hoﬁecpwmﬁgtméesew@ topshifees. 2. a plurality of
conductive probe arnms in the cantilever part each of
the conductive probe arns freely extending fromthe
1GaThe pevtey agrardingie esint ¢5, wherein

the french defines a rounded cross-section, a square cross-section, a
rectangular cross-section, a friangular cross-section, a truncated triangular cross-
section or any combination thereof.

17. The probe a.cc:ording to any of the preceding points, wherein the probe is
substantially made from a metallfic material, an alloying, a semiconductor material, a
crystalline or an amorphous material, or any combination therecof, preferably the
probe is made from Si0;, SizNg, Si, or is a SOI device or alternatively a layerad
structure comprising any of the mentioned materials.

18. The probe according to any of the preceding points, wherein the probe further
includes conductive paths for establishing electrical connections to each of the
plurality of conductive probe arms.
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20 the base part giving each of the conductive probe

arns flexible notion, 3. the cantilever part defining

opposite first and second regions, the second region

contact with the base part, the fir

Wg,gj]‘“f%z#glfl rst and second side surfaces, P:(;r orfzg{ysﬂﬂom

first and second side surfaces defining a first

angle with the outer planar ¥ face, a first width

defined between 25 the first and the second side

surfaces, the second region defining third and

fourth S|de surfaces, each of the third and fourt

de prrbeaerding e ReWg 14 \gfé%rsworhaﬁ@n%uwferpatl‘ﬂfee%a?%ﬁom the
b%%@?%&téyggﬁé,ﬁ e\%@%ﬁond wi dth defined between the
and the

our side surfaces, 4. the second
wi dt h bei ng equal to and/or snaller than the first

o8}, 38 orlie o palif O PRE B L AhsPERRy Gy W e pluratiy of
wabgste prebe rahe bapsitbned et terduiert mahar tunfathe

specific location of the test sanple for performng
the testing of electric properties thereof. WO

Z0GRE best, dedBedingd Qﬂﬁbﬂﬁﬂﬁﬂr@cecﬁﬁb Sints] Mhetsist i ng

apparatus accordin 0|nt erein the electric
pr oper ti & firsbwidimge tofaﬂgt rﬁ@Ff’rb SHPR BSi7RJO fed feicron, such

aLsof c?orp DRR @to@s@k}hﬁﬂ)rp%u&th 858655 25@%@110% such as

est i ng apparatus according to point - 25,
%br‘é@rm[cm sech ps 8040i9gnicrrrisych as Phde 1damﬁmesush as 110

haql.di
g0 kel Sih 8578 fe 24 kniBn B Y 1o SRERIGKOA Such as 200
{8 /38 maitie®, 8GCoasiBAQ td ﬂ40mmb_n,29_hc£ﬁas MM‘@O micron, such as 550
SR RN Tmene oLt 800 RN o B 1 ) St Acior
| ocat i onyef seddh@ vaglb&l8g 1836 S00 %l@thﬁJdl'paé B@td 850, such as 75
anple. 28. The testi nggap par at us accord

tgz‘?ﬁ@mcm Fu¢thas ABO fe 448 Migion, pédias B ng ﬁ?éﬁﬁa to 80
A WHERBL '89&&! 126 rRictors RatH a4 19h k8 e60 m?iﬁonpﬁiﬁ%s 160 to 200
cop an

rections 'anar 'to the test sanple

rdicraag tsiicinas ﬁéﬂm@ﬁat) euibenn, siacht &223@tn 28hmigren, SLeh aphB0 o 300
testing apparatus according to point 24-28, wherein
e eans for positioning further conprising neans
for angul ar novenment of the hol ding nmeans, such as
oy @rg?p\%!gjf aggo flngrto %%?(Ic)"f Ithoengonﬁtng é(p whné?'glj?ls for the

the first width being 0,1 cm to 6 cm, such as 1 em to 5,5 em, such as
1,5 cm to 5 om, such as 2 cm fo 4,5 cm, such as 2,5 cm 10 4 cm, such as 3 cm {o
3,5cm,suchas 0,1cmto 0,5cm, suchas0,5¢cmio 1 com, suchas 1 cmio 1,5 cm,
such as 1,5 to 2 cm, such as 2 cm to 2,5 om, such as 2,5 cm to 3 cm, such as 3 cm
to 3,5 cm, such as 3,5 cm to 4 cm, such as 4 cm to 4,5 cm, such as 4,5 to 5 om,
such as 5 cm to 5,5 cm, such 5,5 cm to 6 cm, and

the second width being 0,1 cm o 6 cm, such as 1 cm o 5,5 ¢m, such
as 1,5 cmto 5 om, such as 2 cm fo 4,5 cm, such as 2,5 cm to 4 cm, suchas 3 cm o
3,5cm, suchas 0,1 cmto 0,5cm, such as 0,5cmto1cem,suchas1omto 1,5 cm,
such as 1,5 to 2 cm, such as 2 cm to 2,5 cm, such as 2,5 cm to 3 cm, such as 3 cm
{0 3,5 cm, such as 3,5 cm io 4 cm, such as 4 cmto 4,5 cm, such as 4,5 o 5 cm,

such as 5 cm to 5,5 cm, such 5,5 cm to 6 cm.
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30. The testing apparatus according to point 24-29,
wherein the neans for positioning further conprising
nmeans for angul ar novenent of the hol di ng neans

wol0g8; axis parallel to surface of the tesicAtRASH0117
such as to provide angular positions for the nmeans

for the probe. 25 31. The testing apparatus according
to point 24-30, wherein the mfhns for positioning

further conprising neans for angul ar novenent of the
hol di ng nmeans al ong an axis perpendicular to surface

of _the test sanple, such, as to%g_rovi de ane%u,l ar .
Fodineinsale peROTdiRgG ERNOT s PreRRIIpe RIS, yihesein thy gantilever part

ﬁf/%trbﬂﬂdéw AldnPaRM @nag to point 24-31, wherein
the means for positioning further conprising nmeans

for sensing contact between the test sanple and the

- . / ! 7
T M 5ol abrtiefle 10 tesily CPiRle Ao G TS T ERbh b a tost
24n@8, contyisiign t he probe further includes any of the
features of any.of the points 2-23.. 5 34. A nethod
t o) PERTSPr FEi e oM Fses Hikieve 1o a
SUM@ddtidpoibaictab&ing Beans insiudithd iectit epaerfior means for
provi di ng the supporti n%@substrate defi mg}g a pl.anar .
suBengrating g tesi sidnghand efestric/pepsUing MerRhEY dgiscting ggneasuring
a fjghat crystal plane, providing a first mask at the
surfgacé of the supporting substrate, the first 10
maé® adwbbe ferdesting elecirie ppepsstespe g spacifipéocaiion ot e teat sample,

th providing a specific etch reagent, a recess
fo?ﬂ@gﬂﬁg}gt he etch reagent etching the first exposed
ar ea,1.t heupsurtisg bdef defining appositet firsi atelwddondparts constituting a

T2l S3a e AP e A8 A G ol 8 par
subst r afegpeefviell), B eantiiavaabafWdiiamg aansuter pleaanstirfake
crystal plane identical to the first crystal plang,

posi ti offifiAtiady ppEIse iR e Mong,difection: e tra%ﬁs:taﬂabﬁing

when {ofeahict 1 Sena BLARER, 08 PR hg anes Y

usi n.t aplwpily of conauctive prageamms inflee panfiievat aiteach of the

congr ue%ndﬂ&{i\;@&%%eté?n‘fshf?eé‘ﬂr é)%ttending from the cantilever part opposite
the base part giving each of the conductive probe arms flexible motion,

3. the cantilever part defining opposite first and second regions, the second
region being in contact with the base part, the first region defining first and
second side surfaces, each of the first and second side surfaces defining
a first angle with the outer planar surface, a first widih defined between
the first and the second side surfaces, the second region defining third
and fourth side surfaces, each of the third and fourth side surfaces
defining a second angle with the outer planar surface, a second width
defined between the third and the fourth side surfaces,

4. the second width being equal io and/or smalier than the first width,

(d) reciprocating means for moving the probe relative the test sample so as to

cause the conduciive probe arms to be contacted with the specific location of the

test samiple for performing the testing of electric properties thereof.



10

15

20

25

30 -

sidewal | and the second sidewall. 20 35. The net hod
according to point 34, wherein the specific etch
reagent is provided at a specific concentration. 36.

woBoiBipd according to any of the points 34&QinSaes/000417
further conprising providing 25 a specific

tenperature at which the etching is perforned. 37.
The met hod according to any di0 the points 34- 36,
further conprising providing a specific pressure at

2BNTEB 1bdtmgeippataids becdtbingabpeiht 280wh8reid e él’@&th@ @roperties

according to any of the poi nts 34-37, where th

tepfing mpeneiugiver PRABEFHDI ARANGTOL ﬁ'@cﬁném%%ﬁ EFOJPHHJ Qrthe test
ispecific pressure is applied for a specific

period of tinme. WD 2005/124371 PCT/ DK20 05/0 0 041 7

62 39. The nethod according to any of the points

%?3@%’%%@[%2@5&.@ %g;{érb%éqt%bﬁ e R Y RloifrBEating

raemcintec tanprisest Imkﬁiag méa%(}adaﬁtmi fire thagesdivelydeogving the
to an of the points 34-39, further conprising:
s8R Hidha PR ond mask at the bottomwal |, the
second mask defining a second exposed area, a
rotruding area fornmed in the bottom surface by

t diverigstingrrppacatbn gcexpingds Raind 2425, fﬁt@’thwom@rrﬂ rgeans for
%ﬁi& m;@%gs%f indPrfehns gﬁogg%@@&tgs@gredéﬁwrécer&ﬁg Bt a location of

nt € protruding area nes a Cross-
the dtblding maens elalivuiodhatestsempisquar e, rectangul ar,
triangular, truncated pyram d, polygonal,
sem -circular, partly circular, senm-elliptical,
IR MhieVtesiirlg fipacatiis geocondimgytoqrointddy2 G aviizrsiatthe neans for

thereof. 15 42. The neth accaqr di 0 Aan f.th .
SR RS 7, PP OCBRU B Al PaRaT AP g Pongdiieptions
QIpfRarfeR 6!t f tbagsaﬁtﬁﬁé dnd difeetibhd pérps.n@iemaf {o thadéstisahiife.
second sidewall and/or the end wall. 43. The nethod

according to point 42, further conpr|3|ng ext endi ng

t (=
AR stk s SR AR B0 Gy Bhe Rt
ppnantmgsmrmer cdropiisieg mmpﬁﬁrsan@igdemwarmntrm@tha beyding means,
?l 5s fo prg\lnbg EH&'}I&' E%éiﬁor]iﬁ%r ke hddns for the probe.

30. The testing apparatus according to point 24-28, wherein the means for
positioning further comprising means for angular movement of the holding means
along an axis parallel o surface of the test sample, such as to provide angular

pasitions for the means for the probe.

31. The testing apparatus according to point 24-30, wherein the means for
positioning further comprising means for angular movement of the hoiding means
along an axis perpendicular fo surface of the test sample, such as to provide
angular positions for the means for the probe.

32. The testing apparatus according to point 24-31, wherein the means for
positioning further comptising means for sensing contact between the test sample
and the means for the probe.



10

15

20

25

30

25 45. An apparatus for providing alignnment of a

probe relative to a supporting substrate,

conprising: the supporting substrate defining a
wolbdsAees7and an edge, the supporting substr g8 pka0esn00417

defining a first crystal plane, a recess forned by a

specific etch reagent in the surface at the edge in

30 the supporting substrate, &he recess defining a

first sidewall an opposing second sidewall, an end

wal | renote fromthe edge, and a bottomwall, a probe

formed froma probe sug,st rate, d?{“igtye a ,surfac% zs}ag
% JOe Serfngcanparalis grerTeingdepeit £ geipithe probe further
ISENSELANPLORE faSLIRG df%%g%@% bhifisel-ob. reagent so that
WO 2005/7124371 PCT/ DK2005/ 000417 63 the probe
defi nes congruent surfaces to the first sidewall and

h . i . i i .
48RRI stor e BE DR BRI bbfring subsrate,
ooherizing thbetgrsolfe conprises: 5 a supporting body
defining o site first,.and secon arts constitutin
2 e, BroRas e st Sues ARy S Pl 8P el AR an
dligeCeid Absan farthase=pid a fiRs peStdiviine, the

cantil ever part defining an outer nar surface _
subst ant PRV arreiiapek didhe SyrigRe g‘L @‘ﬁ@"&PP@'@SiSHP,StFate’ the first

rhésk @Qﬁ%g{’é?i&t%ﬁb&&cﬁé’r@@%@hé%ﬁ@@é BotheasRkved in the
recess, at |east one conductive probe arm’in the
cant i | everoyiding a specliicsfcit iragant, arecesseformen by the etoh reagent
G060 i ¥S: BigRREARITh. 15k P el B 8P Gk Ao Bosing
deicoad siietvaticamand med iremsie frbre ths edgadadeg boitorbevallg i n

tact with .the b . t., the first [ def i, ni
Lo b 5808 i et of Bl o
@gaaﬁﬁsﬁ@weﬁ'ﬁgm@mém@myﬁ@t paheg a first angle with

the outer planar surface, a first width d

efi ned
between PRETPTINGRA PO RHDEatCRe gt HafiSkand e sgcond crysal
@%ﬁ%&abﬁaﬁ @dbrﬁﬁgney\wn@n tdtirish MRDrbB& b Hk$fobe substrate

aces, each of the third and fourth side surfaces
uiiig nerapesiiicaidnuaganl, thaprobetdedines cengrupniawiaces to the first
_ ' defi ned between the third and
ﬁﬁ&@g@q@e}%ﬁﬂﬁg}gp aci:]'es, and the second w dth being
equal to and/or smaller than the first width. 20 47.

%%ﬁ%ﬁﬁ%ﬁh %?:ﬁ@%ﬁl%[tgé%gﬂ\}é% %%é’lﬁ tl%ehs?pe%%cnetztcszh ?'esag%rnt is provided

~ at a specific concentration.

36. The method according to any of the points 34 or 35, further comprising providing
a specific femperature at which the etching is performed.

37. The method according to any of the points 34-36, further comprising providing a
specific pressure at which the etching is performed,

38. The method according to any of the points 34-37, where the specific etch

. reagent and/or the temperature and/or the specific pressure is applied for a specific

period of time.
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i ncludes a protruding part and the probe includes a
co-operating groove. 48. The apparatus according to
poi nt 47, wherein the protruding part defines a 25

wouhshanti al |y square, rectangul ar, triangul ormpkooesmsoedt?
truncated pyram d, polygonal, sem - circular, partly
circular, sem-elliptical, partly elliptica
Cross-section or any conbi n&4 ons thereof. 49. The
apparatus according to any of the points 47 or 48,

3N The nfethd® apeartiingdb rgy o thappoihisedd-38\dshdreipnth Bapporting

first si wall to the second side wall. WO ,
sobbieaie AndPr RepIaRe RIS . CBhSet ErvithessmigeRsuctor
maepLdi ng to any of the points 47 or 48, wherein the
protruding part extends fromthe first side wall to
the end wall, and/or the protruding part extends
f ' I : cain1€
4, 3 TGS B0RGHRIGES A o dedpdife S50 Milther corisind:
wher ei n pheiding paecond mask @ theabetidno i ethei secbod emsktdetining
| east ,one substrate alignment rk,and t r oh .
4 Sl exbarey Sinar eararedhy B ARG FhfRsuataR §fass oy etoning
A8 BEcorhlexpbiad 2ppa usihy Shaseariiih ¢toh reagemint 51,
wherein the substrate alignment mark 10 and/or the
probe alignment mark is fornmed as an etched ali gnnent
A1CFRE IR BEcordirigIB PRt 407 Whbthh B ;i_%frbdingeareér Bfines a cross-
apggrat us according to any of the points 45-52, N
sseuerehaving @ susismtielingauaserecieaguias.dhprgulas truncated yramid,

. . t .
oo 86 SERESPANC Yo B sPBIEAE ban bilicalboometry or
smyspehifatonsdbetsobn of a test sanple, conprising:
(b) means for receiving and supporting the test
sanple; (c) electric properties testing neans
AN Thethélioe keedidiryy oergyraities poinaB4-# o fuRfRegeompriingigroviding at
a test si gnal, and el ectric neas

. ring neans for.,
gt e RFIHCHAAGRITR e @rﬁbﬂa@{v&'ﬁaéﬁﬂgb@eﬁﬁ%ﬂ@wew&“ andfor the

. Slerbiic properties on a specific location of a test

sanpl e, the probe received in an apparatus for
providing alignment of the probe relative to a

EY TR ARG SIS B e A PLUTERSP B €3 o feastone
hgactirighareadrdd theet manar surface.

44, The method according to any of the points 34-43, further comprising positioning
the probe in alignment with the recess.

45. An apﬁparatus for providing alignment of a probe relative {o a supporting
substrate, comprisihg: _

the supporting substraie defining a surface and an edge, the supporting
substrate defining a first crystal plane,

a recess formed by a specific efch reagent in the surface at the edgs in
the supporting substrate, the recess defining a first sidewall an opposing second
sidewall, an end wall remote from the edge, and a bottom wall, '

a probe formed from a probe subsirate defining a surface and a second

crystal plane identical to the first crystal plane using the specific eich reagent so that
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defining a first crystal plane, a recess forned by a
specific etch reagent in the surface at the edge of
the supporting substrate, the recess defining a first

wo Heakd7; an opposi ng second sidewal I, an engWaldosmooa17
renote fromthe edge, and a bottomwall defining a

m ni mum 30 height fromthe surface, the probe forned
froma probe substrate defini®®y a surface and a
second crystal plane identical to the first crystal

thé gftﬁ»e@éﬂﬁ@s tchAgRRAE bilrfacttic he Repsidtwab ahd die $dv@nd@idewall,
5/124371 PCT] DK2005/ 000417 65 probe defines

tb%ﬁg?h%ﬁ?e'gﬁﬁjfrh@’@sreﬁ%sﬁ he first sidewall and the
second sidewal |, the probe received in the recess,
(d) reciprocating means for noving the probe relative
4thdhe epparsduphecesdingdo poing 4bsehersifethsiprage eomprises:

duct _—
cont act cd SppRrtng YR ARk PRBH st 3 BEERL S onstiuting &
fmm&t &aﬁtﬁﬂvaﬂ@ﬁﬁdfa&im@ﬁzﬁe it es# dingctivh azldex base part respectively,
i BBRUPYAS et GO 80 SUiGh EBPR SO eI B el perpendicuiar to the

dHeORRSctibE She bBSE AR HERaNaddpisd Tt heligvetkivEd (h ﬂ‘%&@&ess
for electric properties prohing of the test

sanpl e. Sbleashang 6@@(4%&\@9%%!“&8@ 8@@?“%56&&%8?% of the at
ugﬁst ne%gmda&we bb& SR Hei g:%sné’ﬂ% sy

ng neans across t test s e and
r ecor di n¢ghetantilévss peratefiping Qﬂ@@sﬁ%fl?ﬁ aod seeeng regions, the

S50 e B e R e, g st e
seeene isitlet uefacearesachfafthe st and eamtg]cimaiqs suﬁam@ defining a first
Bl Grrovish Blans Furta At Giied Banesh R st and the

SHOHRE bidesurRRESaREiseHbid rdgiort fefirfimSthire 2imgl feurtia Qﬁé@ﬁrfaces
means for angul ar novenent of the hol di ng neans,

eachiqf the Wdo@"dafﬁyﬂh slepIriaess cetinag PEECPRE aﬁ‘é‘&ﬁ@“?%’? outer
@gﬁ?ﬂmee rﬁ? §e%oye§wfdﬁ§ \Aﬁéﬁ}%dw&éﬁ e @AR8 %@Im@ fdLRihBdMYe

erein the nmeans
sp.miaces,mndwg further conprising neans for angul ar

nmovenent ~ ' -

o sur f adi ST Poing TP Ao Boa B i Bty S
angul ar positions for the means for t he probe.

47. The apparatus according fo any of the points 45 or 46, wherein the bottom wall
includes a protruding part and the probe inciudes a co-operating groove.

48. The apparatus according to point 47, wherein the protruding part defines a
substantially square, rectangular, friangular, fruncated pyramid, polygonal, semi-
circular, partly circular, semi-elliptical, partly elliptical cross-section or any
combinations thereof.

49. The apparatus according to any of the points 47 or 48, wherein the profruding
part extends from the first side wall fo the second side wall.
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59. The testing apparatus according to any of the
poi nts 54-58, wherein the neans for positioning
further conprising neans for angul ar novenent of the

Wh?b‘gﬁ%“ means al ong an axi s perpendi cul ar t Tﬁﬁfzﬁ%ﬁﬁmﬁﬂ

e test sanple, such as to provide 30 angula
positions for the neans for the probe. WO 2005/ 124371
PCT/ DK2005/ 000417 66 60. Th&4 esting appar at us
according to any of the points 54-59, wherein the

JETRE apbﬁfat@@%ddr@iﬁg 'ﬂ@ aﬁyl bf ﬂa@fpcﬁ@t@’ﬁf? | §Hi43g wtﬁéaéiﬁ tﬁieoprotrudmg
sensi ng cont act sanple a

nd
ReEmdendsy e dng fi 69@ éldeawéllto t'T% en@ el ﬁ@df’ab%mﬁgdmg part
&Yé}@rs‘i“}df?ﬂtﬁ s@¥hdlad {81 ROINBGhA#aiB0. wherein the

robe urt I ncludes any of the features of any of
the poi nts 35 53. 62. A nethod for testing electrical

B SRR TR BB R 8057 Seg L S

s‘ulbw&tes‘umﬁmﬂcluﬁes) apleast aherwbstr&’ter aignirestt nErk Bed the probe
.C r|S|n a first pluralit rrBeach
i ‘ﬁg‘iﬁ) tOWeé%EQSBQ%#“%P&%%@@R?%& 1 acting a

respectlve location on the test sanple, 15 iii)
%now ding a second test probe conprisin at | east

& hp PFperaivhRrwEringita gort Sl wlereshided siratgcaliongient mark

gé :QP&eaailgﬂﬁ?édt RihrR s ohRed %% nseﬁgl’ﬁ’é(fahdn\‘ﬂent recess and/or

provi t apparatus including a first
%enmthm’nddmgf;zaﬁ receiving the first and the second
test probes respectively, each of the holders 20
conpri sing positioning devices for positioning and/ or
5% h‘heaﬁpemtwabcmﬁmghe ahplflthespoints 45-52 evidiralarthée sopporting

t he test ar at ng el ectricall ected to
e Broarmios b east A rasps s And et e g HseE s
to the at | east one el ectrode of the second t est

robe, the test anar atus further conprising a san;a
IﬂéﬁStm@rappé@S%/ andesiing elerdlieiprapetis anea epedfiplosation of a test

?Jn';@.is(ﬂ{édsentatlon relative to the first and the

t probe, v) positioning the el ectrodes

' (tbf ntelaes ferobeeisingsangfsupportingrtbe tastsampiodbe in  cont act

(‘(’:\5 ef?ac nc prgper% &s testing means including electric generator means for
generating a test signal and electric measuring means for detecting a measuring
signal;

a probe for testing eleciric properties on a specific location of a test sample,

the probe received in an apparatus for providing alignment of the probe relative to a

supporting substrate, the apparatus comprising: '

the supporting substrate defining a surface and an edge, the subsirate
defining a first crystal plane,

a recess formed by a specific eich reagent in the surface at the edge of
the supporting substrate, the recess defining a first sidewall an opposing second
sidewall, an end wall remote from the edge, and a bottom wall defining a minimum
height from the surface,

the probe formed from a probe substrate defining a surface and a second crystal
plane identical to the first crystal plane using the specific etch reagent so that the
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vi) positioning the at |east one el ectrode of the at
| east one probe armof the second test probe in
contact with the area at a location renote fromthe
t 30 probe, vii) transmtting a t j
{)z!éor%nhg{s‘? east one of the el ectrodes of the %?it[rsi 95]5%{;417
test probe, or, in the alternative fromthe at | east
one el ectrode of the second 6best probe, and WO
2005/ 124371 PCT/ DK2005/ 000417 67 viii) detecting the
chfb%td inga %n%(u%@?@ﬂu’?aﬁe%o et nee Bigbhall Bhd He sednk@dewall, the
secon t est . The nethod according to point
pgibe renelva@irhing regessher conprising internmediate 5
t f k. Y/ [
PP Fefo s oty nd ittt PR Sq 5s to cause
pasiet d:fanb:raagcdmiecmegmbecanfnsqjamt@eaé Dattm peapetthdte dadndacted with

f||d|| netl field defines.a,s
Fepatic lcationof e Trae e fee et rgg St B G pipcio

Tf@om;gg%@:@@fordl ng to any of the points 62 or 63,

the nmethod further conprising the steps of: c¢)

rel ocating or noving the first test probe relative to
fsh? Sienanfoarad sﬁ &hl R pBint B“@V\h/ﬁ&'drhﬁe%&rr@pﬁo%‘éhtes
proere e area, and d) repeating step
tasting mmafurtha@campwm@ Hieane e Eép@n@prcmﬁamaﬁr prefping ﬁshe test
SA thod for testing electrical properties

g\ﬁﬁr'i sing: i) providing a test sanple defining a

first surface, an area defined on the first surface,

O_ji rovi di n aflrttest ng: .a
oF b D PPetpten ameods MR A ERCIAIPRGoBPre g gqoans for
peBBionPgasé h@ﬁmg‘ .@.@aﬁ@ atraet ingtedt ﬁ@ﬁpl@o&*ﬂd\a@cbmﬁ} bfaniocation of
on the'test sa iii) providing a second test

i B@@Ir@dﬁﬁﬁn%ﬁl@weés thg tgsbgamPehe probe arm i nct udi ng

at | east one electrode for contacting a |ocation on

the test sanple,

57. The festing apparatus according to any of the poinis 54-56, wherein the means

_for positioning compns:ng manoeuvrability in all spatial directions, being directions
~ coplanar to the test sample and directions perpendicuiar fo the test sample, and/or

means for angular movement of the holding means, such as to provide anguiar
positions for the means for the probe.

‘58. The testing apparatus according to any of the points 54-57, wherein the means

for positioning further comprising means for angular movement of the holding
means along an axis parallei to surface of the test sample, such as fo provide
angular positions for the means for the probe.

59. The testing apparatus according fo any of the points 54-58, wherein the means
for positioning further comprising means for angular movement of the holding
means along an axis perpendicular to surface of the test sample, such as o provide
angular positions for the means for the probe.
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iv) providing a test apparatus including a first and
a second holder for receiving the first and the
second test probes respectively, each of the holders

wWoSHRIHb &9 positioning devices for positi onlﬂ&qjﬁ&gés%mn

rel ocating each of the holders 30 in three

di nensi ons, the test apparatus being electrically
connected to each of the el &$trodes of the first
test probe and to the at | east one el ectrode of the

6eTa8 Cﬂeétﬁ@tapp@['étlg@ actd@ingas nf P eiebsiatsf 38-50 8 herein the means
conpr|5|ng sanpl e holder far receivin and WO

ORI urbeT FORPUSRS 0TS For TESHS) 6 tthff:@w@‘sthe test
?fﬂ}?é tation relative to the

S%I rst g%ﬁ?%ﬁ%@%i{gﬁggegﬁe@ probe, v) positioning the

el ectrodes of the probe arns of the first test probe

g t.act_ wi : Vi 0 t

o408 Wenianbitatub dSaRifR o 3nY ol sy B0 lafigpe prove
fihiserdedonst hepdf pedbstuios afany at thapoihist 3R52r ea at a

| ocation renote fromthe first test probe, vii)

providing a magnetic field generator for generating a

Gia&ﬂﬁétt{édffbﬁtegtmgty élebtrbap@@pém@@bamﬁrmgrmgnet ic fl el d
generator so field lLines of the 10 mag

field defli m@wdwgsqo@@t wapl@rdeélﬁm@ta st sdare pa aa%aefeﬂed on the

f[‘.%} uit?% % sanple, and ix) detecting electrical signals
at t irst and/or the second test probes. 66.. The

‘met hod adfpratiding & dirgi¢esiprens, Oﬂmeﬂ'm hod further

oo b [ abt ome S0t eol) BEBAHL AR, S SRl B Lastone
test probe, or, leiet:taadafdre:onwtctmgafremcmhe icdatibe astthe test

one el ectrode of the second test probe, and b)
detecting the tesf@ @Péh transmi ssi on between the

first ang; tﬂ%ndlﬁg%oié?;ohﬁﬁsﬂbi‘&@mrﬁgnsﬁﬁ The net hod

accordi ng to any of the points 65 or 66 t he net hod
further conprisi Aheasions pke m Ie§iu¢l@9@é£ﬁashgn%electrode for

mouing the first EoShoBORBeaRLT0h i It Lo 2

and/or relocating or e secon tes obe
rel ati ve it)qprovidingreetest ammrams inpludieg edtrsirandsa e@comi)holder for

r%gc—%(n'% tlt'nela1 firs? tagg %hee%e(%n%/tggt ;mnbes respectively, each of the holders
comprising positioning devices for positioning and/for relocating each of the holders

in three dimensions, the test apparatus being electrically connected o each of the

electrodes of the first test probe and fo the at least one elecirode of the second fest
probe, the test apparatus further comprising a sample holder for recaiving and
holding the test sample in a specific orientation relative to the first and the second
test probe, o | | '

v} positioning the electrodes of the probe amms of the first test probe in
contact with the area,

vi) positioning the at least one electrode of the at least one probe arm of
the second test probe in contact with the area at a location remote from the first {est
probe,

vii) fransmitting a test signal from at least one of the electrodes of the
first test probe, or, in the alternative from the at least one electrode of the second

fest probe, and
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68. The nethod according to any of the points 62-67,
wherein the second test probe conprises a plurality
of probe arns each conprising at | east one el ectrode.

W%%O%glus\me nmet hod according to any of the pcijd}tnﬁ(zoosmomn

erein the positioning- devices are
constituted by piezo-electrical actuators. WO
2005/ 124371 PCT/ DK2005/ 0004167 69 70. The net hod
according to any of the points 62-69, wherein a
mul ti t udgiiipletestifg iHeO@s: NS taihemitidmestweantthefirst and the
surface of the test sanple, the nethod further
se6amd fest REPYSF i nging a first specific electrode in
contact with a second specific electrode pad,
bringing a third specific electrode in contact with a
g3 The mathed aEtarding tolpeittBadthepadihod famken compiiping intesmediate
zi%nz% fré)g,get h@,fi rst or the third specific
LFRCTTEAE SBRn¥ det ecting the test signal
t ransm sgj provivitigvaenagretictiisld geraratohiorfgenstating a magnetic field,
el ectrod respectively. 10 ., _Ihe netho C | [
FoCany o) PREDSEIGEE ponghe (el eansratme i abEedib T of the
rhighethiflefd ddfth PERRFASRNIRIAH ihal drita BRI feel sasle.
the at | east one probe armof the second defines a
| ongi tudinal length. 15 72. The nmethod according to

@g&% n?éthgé UEL gwlgg@rﬁ?ﬁfio?iﬂfbﬂ goiﬁfsr@i‘&i & thé) ﬁwéth%cfﬁj@gg

€ secona tes SEIY0) t the probe arns

- dommpsisingetbe spepsbaf: are substantially parallel with the

75, The. FLrtier ORI 1 i BECE08- PEBfe. ' b o andror
conpri si pgbcAiirgenonogng e seoomid tastdbrobe releibhenid theatea,

probes so that the probe arns of the first test
probe ar@&n an orientation substantially orthogonal

Wi th t he gated2@Blh SEIPvii) RINGRS tié Midnddifte SR HARD).

arm 25 74. 'The nethod according to any of the points
62-73, further conprising: providing at |east one

88 bRl ESlp PSRl e Prove,
| ocat i on i)gprovidingt @ tetst sampleedefining a first surface, an area defined on the
first surface, '

iiy providing a first test probe comprising:

‘a first plurality of probe arms each including at least one
electrode for contaéti_h_g a fespective location on the test
- Sémpié, L | _ _ ,

iif) 'providing' a second test probe comprising:

' at least one probe arm including at least one electrode for

contacting a location on the test sample,

iv) providing a test apparatus including a first and a second holder for
receiving the first and the second test probes respectively, each of the holders
comprising positioning devices for positioning and/or relocating each of the holders
in three dimensions, the test apparatus being electrically connected fo each of the
electrodes of the first test probe and to the at least one electrode of the second test

probe, the test apparatus further comprising a sample holder for receiving and
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- for gener

and 30 providing at |east one additional holder in

the test apparatus for receiving and hol ding the at

| east one additional test probe. WO 2005/124371

5/000417 70 75. The nethod accordigfg

W??Fé]%ﬂp wherein the at | east one probe arm 01(151?2}(1)0:;000417
at |east one additional test probe define a

| ongi tudi nal |ength, the nmetH&d further conprising:
arranging the first, the second and the at | east one
HtfhG Rkt $pRbie R @%ecﬁcloﬁeﬁtaﬁéﬁ asigpnEntthefiedt antBe second
probe arnms of the first probe defines a first angle
testtobe.he at | east one probe arm of the second test

pr obe, t ;
B cecond LRaTEofing R AEEEal il b a8 fith ki probe in
amnmcmwhtth@aada, test probe. 10 76. An apparatus for

. | : .
(221119 Sh3Sh bR 38 SRR 55 FEIREAF N o kP Lod o o
the Secsrtdtctesiobp v bentact wisip 6t areelay 2 lomaibhedmbte friva the first test

housi ng, each of the hol ders conprising positioning
RIgv®ces for positioning and/or relocating each of the

hol ders i ;srB{nafhgdé W%@%bﬁ@ﬁeidb’énbhﬁoiffof générﬁﬁﬁg Brn@élﬁ'netlc field,
conpri si ng: first plurality of ar s

i ncl udi ngl“hPOﬂB‘é@ﬂg Siremaenatq i &eﬂaﬁat%%ﬂ that 'ihﬁgfegi fines of the
rf\gér?ﬁfctf leYEadirald 9% é tét?a?ltw:tf?‘%%rga o“E% ©E8Cble, and

She conpri si ng | east one pro arm
i ncl udl ngy()aietecémgteimiméélsmtalscﬁéhet first andior thst $angnd test probes.
| ocation on the test sanple, the test apparatus
el ectrically connected to each of the el ectrodes of
st Thefrhéidibd eesérdingoioeaimtd 4, thd ietrad fudasrecopmerising the steps:

el ectrode of the_sec tes ro he t
appar at u) F@P?WEP“Q:BR%&' frgrrgéﬁ%ql °RBI2 gg‘fe glgptrodes of the

fir8CRLVbrBBe AR diiBehative BB Hle £38aY: enk RIetn®BE & tHeCsecond
orientation relative to the first and the second test

teploebeta test sanple defining a fi rst surface, an
area def 'Hg%@ e%ﬂné%‘?e{ésf §|8n§HF§ hissiéh 1]%3%['1 tHE Rl ahQ'the

ting a’tes nal ectrica connecte
gegond test probe

67. The method according to any of the pomts 65 or 66, the method further
compnsmg the steps of:
_6) relocating or moving the first test probe relative 1o the area andfor
relocating or moving the second test probe relative to the area,
and
d) repeating step ix) and/or the steps a) and/or b).

68. The method according to any of the points 62-67, wherein the second test probe
comprises a plurality of probe arms each comprising at least one electrode.

89. The method according o any of the points 67-68, wherein the positioning-
devices are constituted by piezo-elecirical actuators.
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transmtter device for transmtting the test signal

via at |east one of the electrodes of the first test

probe in contact with the area, or, in the
wolbgpaive, via the at least one 30 el ectrfdg.ofocunoar7

the second test probe in contact with the area, anu5 a

detection device for detecting the test signal

transm ssi on between the fir and the second test

probe. WD 2005/ 124371 PCT/ DK200S/ 000417 71 77. The

7P TAE3hsthof aeesrdingdo Py RO pdifis 6169 avifereivea multitude of
posi ti oni ng-devices are lg__?nst ituted b

Srdmsiediaskire daTnet on P ETECPE! N EshSHEPIR he method further
%msﬂimﬁgmﬁgrs?%gé@ﬁc BR:RbEe Hcohfact Wi £58cdi¥specific

Irst test probe are
alediscgrnada blriggipaedhird spegiic elestrage inecpntaei véthpa yethapeciic
cond defines a longitudinal |ength, the

e?%(:rtéq%%aonagft he second test probes arranged so that the
probe ar franemittitd e tést signat et the dibe cathe Hhirdspentic eldcrode,

rallel with the at | east one probe arm of the

cond probe arm or 10 the first and the second test
probes adeagfg tedrebhaigniltfnehif8ombeRveeh thé erd s first
test probe are in an orientation substantially
clpgt FRAPeGEMEN -t he at | east one probe arm of the
second probe arm 79. The apparatus according to any
of the points 76-78, further conprising: 15 at ‘| east
Toin & hadaethpd aatordingt topany s thppintsstago. witereisdbe popke arms of the

rm.i i 0 I f
RSO, oD LAY ghAIBLoTL L 6k 898 o g ot o
decant] defivesal tirigitadiakl lbodiitter i n t he housi ng of the
test apparatus for 20 receiving and hol ding the at
| east one additional test probe. 80. The apparatus
2L qoeGhaioll @cBsidiHg t6DointTar Rirthet B6matisihgast one probe
armof the at |east one additional test probe define
a | ongi t @Fapaing|tes frsh angd ke speanddeskprebes fe fhat the probe amms of

the ‘ﬁpgtg%t%bez et %sférﬁi%tl)y phiBReSRaCRd A Mhd BRe %Foﬂeeﬁf?ﬁ of the

one a tronal test pr e arranged Fn a arrangenen

- sgiond préfee pmbbe arnms of the first probe define a

first angle with the at |east one probe arm of the
second test probe, and the probe arns of the first.
73. The method according fo point 71, further comprising:

arranging the first and the second test probes so that the probé arms of
the first test probe are in an orientation substantially orthogonal with the at least one

probe arm of the second probe arm.

74. The method according to any of the points 62-73, further comprising: providing
at least one additional test probe comprising:

at least one probe arm including at least one electrode for contaéting a
location on the test sample,

and

providing at least one additional holder in the test apparatus for
receiving and holding the af least one additional test probe.
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probe define a second angle with the one probe arm of
the at | east one additional test probe. 30 Any of
the features nentioned in the points may be conbi ned.

wé30esfthah® 1. A nethod for providing alignmeptbo@e0srr
probe rel ative to a supporting substrate, conprising

the steps of: providing said supporting substrate
defining a planar surface andfan edge, said
substrate further defining a first crystal plane,

78/ BYd MleftbPaddofdihg IR BKInAY4 SdteBithE a8 Rt of&@bkbbe arm of the at
supporting substrate, sai d first mask definin

a
lefeist eie esigibioral tetevolmdsiineda knoftadiaakienglyi thegn %‘,Od further
c@'ﬁ@ﬁéiﬂéﬂg an etch reagent, a recess forned by said
t réagent etching said first exposed area, said
recess datamgimytte first, $he seatevicdrid tha ab fnest Dng addifiooaidest probe

. Si dewal | nd Il .renote i.d e .
hd e BW%P%W%?Y&;H% ipﬁcbbeaarmso%fgtEg %ﬁ %{(%eeg%gﬁs%?‘%ngie with
i ANasstpMel 368 and odtressd testysbibd, apldahe protentinesabf the first
to said first crystal_![i)lane, 0si tioni sajd probe, ...
PEhs=AaTEd SRPOPAANI 11 She BiRPeaOate Bhlpast iR pagitional
tégtggﬁ%f are positioned identically when form ng said
pr obe

rom said probe substrate using said etch
reagent, said probe defines surfaces congruent to

aj j [ I ' i 1. 2. The
Rer nPalslls B KRy A PO BRI BRT,

reagent ahopsiogj ded at a specific concentration. 3.

The net hod _accqgrdi ng t of the. claj I

further Eg'f?g ﬂngi%%e%pg&oﬁ]%éorarecggg\gi 3 fi%{s?é%%é:’re §?'?f’r fest probe,
rédpatliv ), moiiste8 e HHeghusingh eabnbirtd holderShempeisingbositioning
according to any of the clains 1- furt her . .
dewieps foinngitioning andiey rgio@ﬁr&@@%%ﬂ@ Ifegs it thigs; digpensions,
sai d et chj ' IBRfbristhg: The nmethod according to
any of tﬂ-lgnlg?gi%rsrg&?j% \_/\hgrs;mgsai d etch reagent and/ or

sai d tenperat ur e afitt oluraiify @f pipbeiarms grcbdReivding gt least one

B T o ol B E3Fcelng el SRR ot
supparting sample, ' -

the second test probe comprising:

at least one probe arm includiﬁg at least one electrode for
contacting a location on the test sampie,

the %est apparatus electrically connected to each of the slectrodes of the
first test probe and to the at lease one elecirode of the second test probe, the tést
apparatus further comprising a sampie hoider for receiving and holding a test
sample in a specific orientation relative to the first and the second tesi probe, the
test sample defining a first surface, an area defined on the first surface,

a signal generator for generating a test signal electrically connected fo a
transmitter device for transmitting the test signal via at least one of the electrodes of
the first test probe in contact with the area, or, in the alternative, via the at least one
slectrode of the second test probe in contact with the area, and

a detection device for detecting the test signal transmission between

the first and the second test probe.
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substrate and/ or said probe substrate is Si, GaAs, or
any other sem conductor material. 73 7. The nethod
according to any of the clainms 1-6, conprising:

wo)d Gy a second mask at said bottomwall,l,d?i%ﬁ'm,mm417
second mask defining a second exposed area,
protruding area forned in said botton1surface by
et ching sai d second exposed afea using said etch
reagent. 8. The nethod according to claim7, wherein

BRITheRIpPharatds BEcating tdbint¢6, Wherdisthe MRHIdNNY-Bevitatgare
a substantially square, rect angul ar, triangular,

qongiteiadely B'?F—‘é‘rﬁ'eéﬁmc%éf:%&ﬁ%cl sem-circular, partly
circular, sem-elliptical, partly el liptical geonetry

or any conbi nations thereof. 9. The method accor di ng

& Theyapphrathe acteiding (@-a8y of the printsd®pf.ivéiargin the probe arms of

Spues e o= O R R AP LRl A8 bibtl ARl e

ssohd définesTh donyiitibioa! iaogibxcdi ng to claim9, further

oo ont AN kSR RSt prORE bR fo! e Brobe arms of

A6 GRst bt prosse é&éysﬁstédiﬁliﬁ bavailsl \i;"cﬁl@ne étti'ééelﬁ ehe probe arm of the
conprising positioning said probe in alignment wth

saFoRd PERRSSAM . An apparatus for providing alignment
of a probge iRk agmﬁe L QedhdSHRRRbLE Srrafitiedd fefthe probe arms of

conprising: sald supporting substrate defining a
i@arﬁmdeetanob@areemm origgitationsyybstantiaigongonahwih the at least one

Lnin plane a recess forned by a
é%ia(mé%fgf%%éﬁoi‘gégéﬁ?él n'said surface at said edge
in sai d supportlng substrate, said recess defining a

t side 0pposi ng . ..secan ' I an_end
(e, SHRpERIGE PRI ATy &f GO at £ 6y ey Sohnsribing:

probe forgipshst 6ﬁ@aadmbﬁme§ttﬁrabé ab@peshyni ng a _
surface and a second crysta pl ane identical to said

first crystal pladtlegst oRe eabg %@BPPﬁ@gﬁ&?StPQQQWUde for
ongruent surfaces to said
rs@ﬁgi%@m%cﬁ{gﬁgqed%gﬁe%ond sidewal |, said probe

" recei ved @ sai d recess. WO 2005/ 124371

PCT/ DKZOO? SH84< adéiffional holder in the housing of the test apparatus for

receiving and holding the at least one additional test probe.

80. The apparatus according fo point 79, wherein the at least one probe arm of the
at least one additional test probe define a longitudinal iength, the apparatus further
comprising: .

the first, the second and the at least one additional test probe amranged
in a arrangement where the probe arms of the first probe define a first angle with the
af least one probe arm of the second iest probe, and the probe arms of the first
probe define a second angle with the one probe arm of the at least one additional

est probe.

Any of the features mentioned in the poinis may be combined.



13. The apparatus according to claim 12, wherein said

probe conprises: a supportigg body defining opposite-

first and second parts constituting a flexible

cantil ever part being flexible in one direction and a

base part respectively, said cantilever part

deflgH g an outer planar surface substantially

per fPcular to 5 said one direction, said base part

bei ng adapted for being received in said recess, at

Ieaﬁt one eggductjve robe arm-i ald canti| ever
Adngtio

par r rgvigingalionragidor g ps° dﬁ h‘tet‘iox?esuaP%Bg ayhetrate,
bei sgnpisinid theBRps@pposi t e said base part, said

cantil ever part, def osite first and seco

Co0l one. < s aPRCBEaH P PEyTBE SihatE der ba BSarRr Sfae and an
sai ddgmsad;sabetratesmrtderfdaﬁamg edgitarysteplane,ng first and

10 second SI r e

second si dePS %Pdféce "S‘%??kn?%%'das fé (?és Sgk[ﬁsuép%ﬂ hsWsfgte. said
out @nst phsindafinmg raf fastexpascki arsa onviait! burdkeki aheaid ledgmyeen

said first Sk ) [

Second rogi DRVSER b SO RERCTL et loh e By A8 b reagent

sur ezbipg saiddisst lexpdsedairek, shidrrdcansdiefiniog & firg sdewall an opposing

Sur Lachs s?i?ﬁvhﬁ“aﬂ%né v@aﬂ?%ﬂ%eﬁﬁ% gag%%%diﬁé ? p9HbE al

pl anar surtaceé, a secon ween sald
third and saratidingua piobs sdesirate dafining eadanansdfareiand a second

I th d
Fir epeal bR SRl Sy BB pBe SR L D L Oy o
the clains mQSImnlrmsaimx@beisnbeiwtelscbtbﬁt%md Vst 4nd said second
i nc, F Qné%ra‘?é EHQﬁ&w@gg@é’n%ucQQ%%ﬁ'f&wﬁﬁaf% b:%BJe Hgﬁmssaﬂi probe

Co-0 ove appar us accor

to éu@trﬁielusmm@pwe@aa@t ﬁl@pméudﬁ@%awa@@fqone@eat to said
subsgispghbahl é(noswééoonﬁ%ﬁemgu' ar, triangular,

truncated pyramd, polygonal, senmi- circular, partly
circular, sem-elliptical, partly el liptical

Cr 039S TRE Rk REord o e naxtdran %a.beedhaeéger@ Y ﬁé\uded ata

- The apparatus according to any of the clains
15, S&?Feficeqqfﬂcg'ﬁfa(?%rotrudl ng part extends fromsaid
first side wall to said second side wall. 17. The

apparat us according to any of the clains 14 or
whereil e 9gthedFeetreifig it gny ‘@cdh?)‘é!?’tmse&?re% d4ther éfﬂ’ﬂ%fﬁm pfOVldlng a

fir spedfictBmpRiaturt @t &Bicd saiRicki¥ahd is J@ﬁglln%’d sai d

protruding part extends from sai econd side wall
-to said end wall. 75 18. The apparatus according to

any 40fhi ReetitdPadEBrdiigr tb any SNBeidims Al 3] fUFHHBPEShpriXthg providing a
specific pressure at which said etching'is performed.

5. The method according to any of the claims 1-4, where said etch reageht and/or
said temperature and/or said specific pressure is applied for a specific period of
time, '

8. The method according to any of the claims 1-5, wherein said supporting
substrate and/or said probe substrate is Si, GaAs, or any other semiconducior

material.



substrate further includes at |east one substrate
alignment mark and said probg includes at |east one
correspondi ng probe alignnent mark. 19. The apparatus
according to claim 18, wherein said substrate

al i %errent mark and/or said probe alignnment mark is

f or rfed hgdnathpbacoREiNGic agy REiRe clriee LS, earaprising:

al i gnment  prpsvididy BSebiHdtmaskGt sdil Boffh VaftddRi second mask
according to any of the clains 12-19, wherein said

sup ;5’8?'1"5‘91@ Se%”ﬂsqxijﬁﬁ%d HeFFRreEuding arpe fosmed osaidlationesyrface
and/pgetdhingl RBdecbW® eRIRBE SreadibingAaki®3dH radgaHppar at us :
for testing electric properties on a specific

|l ocation of a test sanple, conprising: nmeans for

r ec @l Viihagnalist SdtoRmig iortmﬁ ai ﬁhé@&tsam@mgeéréﬁ H&fr@s a cross-
propert [ S lestl i ncl U electric ener at or

e aneeea v A HEPRTAY SPUE g o B Begied pytamia
neagolygoga! neansirfuar, darthgcitdutag eanmamsttml partly slligtival geometry or

pr o%ﬁ’%ﬁf{’%@&i gg?rgofectrl C properties on a specific

| oc sanpl e, said probe received in an
apparatus for provi d| ng al i gnnent of said probe

rel gti S

Corr%r IT\éIE rll.é]&h&j cg:B P/%Pﬂ@%[)aﬂ'{lfg th%bt ?racgﬂﬁrngihélﬁrowdmg at
sur ﬂ@@bomndnctmyéea madi ﬁr@@w&a@d/daaldﬂ@gn@snﬁwmand/or
cryshalerghfe: a recess formed by a specific etch

reagent in said surface at said edge of said

supporting substrate, said recess defining a first

Si dqm%e%ﬂmb%g t%%ﬁa@ﬂ@ T%Hﬁ’@’&%Hpnsﬁ@eﬁ@er M&did at least
renote from. sai : a bottomwal | " defining a

i niORE FPRRUC 'Pﬁa@?&??%%ﬁ'%m%’ﬁﬁrfs%%ce sai d pr obe fornmed

froma probe substrate defini ng a surface and a

, Sleg (r)?gd Tof Hé&@ %CP BJ&H tPI%E,th ﬁ CP&%@ ﬁ{;%%lwerrtscﬁ@grr%rié %cl)smonmg

pr olzeidgedbeia aligomenituethtsaiiredemses to said first
sidewal | and said second sidewall, said probe
received in said recess, reciprocating neans for
nmovilRgAs apphrpius ber previding signsentbftegstbesraiaivetososupportihg

cau conductive probe arns positioned on
%ﬁpr%g%%%mgggiﬁgf contacted with said specific -

I ocat i on of sahid uppertisgayistatecielieg A oumdcegndanddge, said
test 'uB;gortn@ s&gﬁ%rdeﬁm% QRRS: EyESI hiligy eof -

a recess formed by a specific etch reagent in said surface at said
edge in said supporting substrate, said recess defining a first sidewall an opposing
second sidewall, an end wall remote from said edge, and a bot_tbm wall,

a probe formed from a probe substrate defining a surface and a
second crystal plane identical to said first crystal plane using said specific etch
réagent so that said probe defines congruent surfaces to said first sidewall and
said second sidewall, said probe received in said recess.
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22. The testing apparatus according to claim?21,
wherein said electric properties testing neans
further conprising neans for electric properties

werRknes7ef said test sanple. 23. The testi M T/DK2005/000417

apparatus according to claim?21 or 22, further
conprising neans for positioning sald hol di ng neans
across said test sanple and r&ording of a |ocation
of said holding neans relative to said test sanple.

P4 Theheppaesis BEcHBipgie iciEmal; emdrelg shid [role ebmiphises:
clains 21-23, wherei d means f.or sition
conpri si @gsq@ﬁamh%ﬁ' g NG apogsite @a&eﬁ |Sea@¢<b9@'9%ﬁ%ns’ﬂfufmg a

ﬂ?&'iﬂ?@ cax‘i*ﬁlé\?é%t %lf@ﬁéﬂﬂ@ﬁn ble %i%é‘tldneéﬁd 8§ @E’Qé Eaﬁ'?gspecﬁve}y,
di rections Pendl cular to said test sanple, and

saichaantfieyer efiningoveaiat pk&n%em@m@ﬂ&g\ﬁﬁﬁaﬁ@pendtcuiar to
%@Bn@ﬁ é‘e(gt}ogfgg&}‘]%%e % QS%}S}&EH O hd e%@f\gdgﬁgﬁﬁl recess,

sai ar at accor
to any ofat tdmsst ohabmdtﬁ:iwe@robmmlweescacmtllmmmrh‘ each of said at

ReR e aRoL brO8h 6 By < e e SRRSEE part

paral | el shei caHifeveepaft defhilglegpbsieammet snd §et§dhda‘é loPs, said
provi de angul ar, posjtiopns for said neans for sa

%ﬁq%é regign bepng i septashwiip saldhass part saliTiRt rearoarﬂef‘ ping first and
éé?;%ne |sRid@uriated achhs Sl rrethsh séﬁ%ﬁ‘ﬂ%iéé)éurpé&btdeﬁﬁinﬂ% first

further conpr|S| ng neans for angular novenent of sal

anglelwil saisboigenplang suifasri 8 figdmiethdlefined betwsan adidfest and said
é’écoﬁ s%etsq,?'f R8N f e Y, g%n éé%nt"tKL&’%né‘@&Hﬁtﬁ&de surfaces,
pos robe. . e

i"ons T or sai d means sai d
ea:htcnfmglchmparamﬁlfsumsnded;urfgces)dai[ryng)& sebmd:aagiarwth said outer

f ti
A st s S TR ReE ce B e Saig i side
diffdcesodi € and said neans for said probe. 28. The
testing apparatus according to any of the cla

21-27,  wieikperongiwidth FP%'B%eﬁ&!ﬁ'ttﬁ@Fdﬁoﬁ(?F@H‘éfsthaﬁ;ﬁalﬁ#f“'St width..
t he features of any of the clains 12-20.

14. The apparatus according to any of the claims 12 or 13, wherein said bottom wall

includes a protruding part and said probe includes a co-operating groove.

15. The apparatus according to claim 14, wherein said protruding part defines a

substantially square, rectangular, triangular, fruncated pyramid, polygonal, semi-

. circutar, partly circular, semi-elliptical, parily elliptical cross-section or any

combinations thereof.

16. The apparatus according o any of the claims 14 or 15, wherein said protruding
part extends from said first side wall to said second side wal.

17. The apparatus according fo any of the claims 14 or 15, wherein said protruding
part extends from said first side wall to said end wall, and/or said protruding part
extends from said second side wall to said end wall.
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18. The apparatus according to any 6f the claims 12-17, wherein said supporting
substrate further includes at least one substrate alignment mark and said probe
inciudes at ieast one corresponding probe alignment mark.

18. The apparatus according to claim 18, wherein said substrate alignment mark
and/or said probe alignment mark is formed as an etched alignment recess and/or
alignment protruding part.

20. The apparatus according to any of the claims 12-19, wherein said supporting

substrate comprises at least two recesses and/or at least two probes.

S 21.A tesﬁng apparatus for testing electric properties on a specific location of a test
sample, comprising: :

means for receiving and supporting said test sample;

eleciric properties testing means including electric generator means for
generating a test signal and electric measuring means for detecting a measuring
signal; o

a probe for testing electric properties on a specific location of a test
sample, said probe received in an apparatus for providing alignment of said probe
relative to a supporting substrate, said apparatus comprising: '

said supporting substrate defining a surface and an edge, said

substrate defining a first crystal plane,

a recess formed by a specific efch reagent in said surface at said
edge of said supporting substrate, said recess defining a first sidewall an opposing
second sidewall, an end wall remote from said edge, and a bottom wall defining a
mfnimum height from said surface,

~ said probe formed from a probe substrate defining a surface and a second
crystal pléne identical to said first crystal piane using said specific etch reagent so
that said probe defines congruent surfaces to said first sidewall and said second
sidewall, said probe received in said recess,
reciprocating means for moving said probe relative said test sample so as

to cause one or more conductive probe arms positioned on said probe fo be
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contacted with said specific location of said test sample for performing said testing
of electric properties thereof.

- 22. The testing apparatus according to claim 21, wherein said electric properties
testing means further comprising means for electric properties probing of said test
sample. '

23. The testing apparatus according te claim 21 or 22, further comprising means
for positioning said holding means across said test sample and recording of a

location of said holding means relative to said test sample.

24. The testing apparatus according to any of the claims 21-23, wherein said

means for positioning comprising manoeuvrability in all spatial directions, being
directions coplanar to said test sample and directions perpendicular to said test
sample, and/or means for angular movement of said holding means, s-uch_ as fo

provide anguiér positions for said means for said probe.

- 25. The'testihg apparatus according to any of the claims 21-24, wherein said
means for positioning further comprising means for angular movement of said
hold_ing means along an axis paraliel to surface of said test éample, such as fo
" provide angular positions for said means for said prbbe. '

26. The testing apparatus according to any of the claims 21-25, wherein said
means for positioning further comprising means for angular movement of said
- holding means along an axis perpendicular to surface of said test sample, such as

1o provide angular pbsition's for said means for said probe.

27. The testing apparatus according o any of the claims 21-26, wherein said
means for positioning further comprising means for sensing contact between said
test sample and said means for said probe.

28. The testing apparatus according o any of the claims 21;27, wherein said
" probe further includes any of the features of any of the claims 12-20.



