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A METHOD FOR PROVI DI NG ALI GNMENT OF A PROBE The

present invention relates to a nethod for providing
wabkignaeatt of a probe relative to a supporti ngPCT/DK2005/000417

substrate. The present invention further relates to a

met hod for testing electrical properties of test

sanples. Still further, the present invention relates

to probes for testing electrical properties on a
ASMETHOD FORRAROVIDMNG ALdSNMENT @F ASPROBEcal |y t he

present invention further relates to test probes

including a cantilever part. Even further, the present

Th?ﬁ@éérﬂﬁn&&lt%ﬁ%lé@s E&?%&Hoé@&%@ﬂliﬁﬁ%af@ﬁmbﬁﬁéﬂ &#Probe relative

trical properties of test sanples. Reference is
toradapportingesybstrate. publ i cati ons US 6, 358, 762, US 5, 81
1,017, WO 03/096429, US 6,232,143, US 5,475,318, WO
03/ 046473, EP 0 886 758, EP 0 974 845, EP 1 095 282,

THe gﬁeé@?& imvEntiodSufth8dfol2@4 to aliethodér ?e%mgtﬁectncal properties of
04, US 6,343,369, US 5,929,438 and US

temeampm il furthenthe necsensinventian relatas ivaprekes for testing
ofbfficed Phosiiathf 4 S RSP BE 1 ckoiE SPo §REdly the prosent

iiehBeRs fsrtheaeRites fytdst protfdsriatiudiges tanti Iet/délemmt @&rﬁ further the
invention a probe for testing electric propért es
[

pEgsedit invention selaérs @ftegtlmggppg@ﬁlﬁe@ fog eiﬁh@g @@ncqu%ropertles of

[@é/ conprise: a supporting body defining
te(g%%gg} e first and second parts constituting a

flexible cantilever part being predom nantl y flexible

in one direct d b t

Redpience s masia b thematigubicais US hass 755, Ps4871.017, wo
}'5@@4@@ L@bés 239% s 5%'7@3@ Wbeos?o%@'m a0 086 758, EP 0 974
ase paft being atedfor eln fixated in a

8d6; EE’e‘r 895 282t Uﬁ ® A@ 918R5h UTe5, 540, ZQélaiiS 5% 7632 U4 i6v207,204, US

ook Sl & R0 R BB EBbeR sy B o e SfsSnebBfika patent

pABf&atRAL are eGSR M HSItBfediRrthe Préddht e@lﬁ@éﬁcbﬁ By téfesénce in
and second regi ons, the second region being in contact

theit @ntirety fonsd pympeses.he first region defining first
and

According to a first aspect of the present invention a probe for testing electric
properties on a specific location of a test sample is provided. The probe may
comprise: ‘

a supporting body defining opposite 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 conductive 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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second si de surfaces, each of the first and second

side surfaces defining a first angle with the outer
w@bk@aar43gur f ace, a first wi dth defined betweenP€T®K2005/000417

first and thesecond side surfaces, the second region

defining third and fourth sid2 surfaces, each of the

third and fourth side surface$§ defining a second angle

with the outer planar surface, a second wi dth defined
sceohdefie shreadds thke e&smbrtdﬂregimudeﬁmsg thirdsand foeth sidagurfaces,

cacharing e ooV S8 SeaRe HE BB henR] bidefge outer

plglj?élJ §Lﬁ‘fd%reoges'eceﬁ8‘ RsincarvBiean the HiRDARd Y fauirth side
by assenbling two or nore pieces. The probe

sumy:eé,uammer conprise a first transitional area between

e o el eIl Bl PSR At g e

cantil ever part opposite the base part thereby gi Vi ng
each of the conductive probe arnms flexible notio
Théosepmorting lbedymdatwteﬁs’thpremlée RIORE. Ay @?V&erfﬁfm% @ a single

he f d
U'B%@é,?’{ﬂ nc? N ta%;(etng néﬂ%/@ défemg J‘ﬁﬁ%@%éﬁl{u? gcébee?%g fulN&r comprise

a fiR® tePBRIBALI MeabstWecAtNG ardys defimng i fm@dndtseaoyd efidths.
the surfaces of the cantilever part. The term

predom nantly flexible in one direction is to be

Tl'}]? ggﬁﬁ@ﬁ(‘g%grpe}égé hdgrlnrg'erﬁ%)?'be Wﬁa{ga iy 8x 8f< ehB fgf\i%QPg%:aﬂﬂlgver part

opbdspetthebasepart tlmetew gitvimg emobb@‘ ths dondugume pmb@mﬁ!emble
with a test sanp whi | st beln

mptieri Hpwever., the ﬁawlﬂfmvé Ripbe ﬁE%ﬁE%" "@i“’%‘%’&%’@?d not
eggna‘ﬁgrﬁcﬁlﬁ ru'f]g ‘65 E{/&n@fﬁlﬂ dsBBPR&ReovAtidh édige bele cantilever

e a tthird area defining a
pérﬂ:l Tiek mbtddlkctna pnobe armbena;}ubﬁcmosltngedcaﬂyﬂnyméhq Bufgces of the
wi dth may, be equal to the first or second w dth.
Caﬂ'tﬂ%\ﬁfdﬁr@ely, the third width may be different from
both the first and second w dths. The cantil ever part
may include a part where the thickness of the distal
Thaderins ptetdarkleantl)h ﬁaxnbteherorpadlf@t@n is fbe amdler%%@l a5 the distal

robe
oB oo 50 TR AL B O A8 B ofifeRctons
sb WYAN ﬂh@rbrbbé i bfctight iflcetaenditls adest sample, whilst being tilted, the
flexibility in multiple directions enables a perfect or near perfect alignment of the

probe with the test sample.

The probe may include a third area defining a third width on or in the supporting
body. The third width may be equal to 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 include a

protruding or ridge part.

According to 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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surfaces may be substantially parallel and/or the

third and fourth side surfaces maybe substantially
w@a0alitelrt The first and second sides, and PCT/DK2005/000417

correspondingly third and fourth sides, nay al so

define an angl e between them ,thereby possibly giving

the cantil ever part a wedge fgrn1or a V-form The

first, second, third and fourth sides need not be
beﬂgjbsne@hamy ptehralleinﬂne frsiramd secostisidas, @@dtqwreﬁp@egmgfy third and

foé%ﬁts?d%BaSYQég%%%laﬁ FATUA DR AT bR RS oing the

cdrnl? Y"B'él't #BALE F&th oPa \Afstn, erﬂ%@@'é@bn@elhfrﬁ@nd fourth sides
anar "surtace According to the teachings of th

nqycbmartie defiret indhe temdird arast censjitwingaiersddepot tsneg@ntllever part.

Whshodeta prents S PG afARE PrEfibadfiaBRIALLERE Stching which
in béﬁhor"l’cﬁ‘%ﬁhéﬁ%n@@o@strﬂ)tg)%diﬁﬂrp%ﬁ%ct slaglr ssrfacén 89

egrees, such as 10 to degrees, such as 15 to 75
degrees, such as 20 to 70 degrees, such as 25 to 60

AOle {:iﬁlgib tﬁ% g%%@néo?%tﬂg%gggéggﬁ\%ntl Q fﬁ%t égg %?na%ﬁbe 60 to 90
?’Grégg?d/d;rggﬁ sggor%% af\glei’gag e@rafmﬂoxmatdalya&f) 200 deg®es,

pr@éeyabkysbel@w&ﬁ) dearsest hebrs) g@b(@g&\a@?&ﬂ t@Oé@QE"%eSg%uch as 5 to

8% ggp e%} sadit Es 3 tggsd G’e%r% gegfc%eés 15‘#8'75%@175% %R as 20 to 70

SucC egr ees pref erab
déegrees esuchr as455cu@60em;rees ékﬁlcﬁ a3 S0 degr% suqb@séélsto 55

deroas: SRt Ot SrAUTECS StsHESR 7 45 acied aph g 15 b 25
é@% e a£’95‘¥8f35:1g§§;r98é URA AR5 & 45 iegratd, 80ER as5 to 50

I ONn poss The angled sides is
degxrebenaucat asl50do G6ctagises, tswhcase%m 6wegrﬂesmsuph @s 65to 75

b
aBerzge. o aadoiig coraaataPIRY T fago MRRSERIRER 54.7
dé@re%%%‘gl@ de%]d}bes PRbaT Hedrekl, 6N8S BQfeIgré@@”of 83.5Ategrees.

j ect of e present invention is to provide a probe
where the first region further deflnes afirst top

urIFr % "gﬁ‘lf‘%’t E%Z‘E'S%ﬁbrog? {3 dské Ibhg@ngle The angle or

aﬁgl%griﬁayf' BE defhEapehaeen aﬁy@lﬁm&sslﬁr@cqsanédriy&hramon pobssible. The
ttom'surface, the base part def|n|n

asgnegem@es isrontsmplated fadedeana thmaves wg'ﬁfaoﬁaﬁ ‘Probe head and
Bl B AoRRC N dis fide B eaSiig SHihRioRhg i way the

pPoBsH Béad is brought into contact with the test sample.

An object of the present invention is to provide a probe where the first region further
defines a first top surface and an opposite, parallel 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 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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the second top surface, a first thickness defined

between the first top surface and the first bottom
waesaze7a second t hi ckness defi ned bet ween t hECEBERIWE/000417

top surface and the second bottom surface, the second

t hi ckness being smaller than gr equal to the first

t hi ckness. The first and the Second thickness are

preferably not equal, thereby defining a probe having

a part vheseorichihigknebs definad betwegrethe grrosidbiop stefagg and the

an area between a base part and the distal end of the
secantlinolieR) SWAREe, Surprisingly, the thinned or

at t enuatiad ALEAJ hikRSedsSeiRg QRMIRP tRAY8NE@ERA Y $he first thickness.
to pr o%

flexibility conpare es known in the art. The
probe according to the teachings of the present

T RS e oero I OReES R T Sa 5Phehd ! fffeB) B8ihfg a
prﬁf)te%\&ﬁ{geé’ phit e thu®rebe idvteshudited sissitdy being an area between
alternatively in any conbinations thereof. The rati

a bggeveartlartgetheidisttal andi of the eanitexerinark BvEREsingly. the tli??f!‘ed or
* 50,. : . he. :
oot a4 B & BB BRE gl o pove

krswritirdthe@rfl: 5, such as 1:1 ,05 to 1:2, such as 1:2 to

1: 3, such as 1:3 to 1:5, such as 1:5 to 1:10, such as
1:10 to 1: 20, such as 1:20 to 1:50. The snmaller or

ThepRAE g EfdnpRg R R EE e drBsormandertordeg ifflude an
att@nidteded thihhed phassincthk camtiledenarm. ©he chptilpresaim may be

invention will not, in.,the nathemati cal sense, o
atgpriatad 7068, i PbEeS dResoS FIRBVIRe ARy G uinpions
thepagext the substantially planar surfaces are to be

consftrued as perfectly planar. According to a specific

feature of the present invention the second thickness

may be defi h [ ) i
TS e TSR bR BiRBRSS A 47 88 P, cucn s
13 o W2gY Suthassies 84302 8LeR 2821523 t8i f:28r uth 4l Skipekd0, such
that the'first region may be restricted to a specifj
asrehta dheuch a_aﬁ: 086 terit ,r@cgraﬁaj:zmérz%,bgucgnas :3to 4% such as
1:?;1I ipﬁ‘ij'gﬁf %Ltéqhhgél g&g} ﬁ%e]?:ﬁgfélﬁéhca?[l B2 foM-50eTHE SRIMef 8P er area

is contemplated to increase or give an advantageous flexibility to the probe.

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 a specific feature of the present invention the second thickness may be
defined across the entire 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
first region may be restricted to a specific area rather than the entire area. Thereby
an embodiment having a specific area in the second region with either a smaller or
larger thickness than the first region may be produced. The area having a different

thickness is contemplated to provide flexibility to the probe.
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| arger thickness than the first region may be

produced. The area having a different thickness is
w@eonsemsrat ed to provide flexibility to the  PCTI/DK2005/000417

probe. According to a first feature of the present

invention the first top surfage and the second top

surface may be substantially Toplanar. According to a

second feature of the present invention the first top
Aczordiag ¢o arfifst ﬂeaturh iof the pressot frveation jhepfirss mESWPﬁWQaﬂW the

copl anar . Accord to.a @qi]tyrd feature of the present
SepﬁO@ﬁ@W sHTa¢R May, au*?%ﬁn PR the third top

surface being substantially coplanar. Accordi ng to a
fourth feature of the present invention none of
Addordihg ts ecsembndrfeatuire of theppresenbicwentigry theefirst top Surface and the

stantlal cor to afifth feature
th@l mguﬁe%gﬁy%%%%%ﬁl@%ﬁ@pﬁ%t and the second
bottom surfaces may be substantially coplanar. The

above-nentioned first, second, third, fourth and firffth h
Adaeadingdse anthirdfeature pf ﬁedpreﬁantﬂnueewrytf@rSerq?ng%)p surface and the

nbi nat.i on of the present
thl@\?%‘?]?%fﬂ% ﬁgln ﬁ%lé)%@ﬁaﬂg%@rgaﬁ%ﬁ nmay |ncIOude at | east
one aperture extending fromthe second top surface to
the second bottom surface. Probes havi n &n;s d
Aontyding 1o@uiondbl BAIEA! BesBieagnEENan e Dang CE AR fstsetqnd or
S a need for placin
‘@53‘8‘?? é{:g%g{na uc %H/%&%Qﬁg éb?énqéeach of the P )

conductive probe arns to a co- operatl ng testing
i ne. Al so

A S g e e SV BB R84l B pgopg botiom
' k di hi gh
s emé@%}'®%%‘$ﬁ?ﬁ' .Eobrﬁgaztllpe?t uPreO\(;:r eggr?urleg IS
contenplated to provide nore flexibility to the

cantil ever pro The hi . hani

The e ehnRunre a6e b SFTEURD 1 b e it
.nunﬁadgqur& ifang doRfdingtitthsaper ture and/ or thinned area

or are The probe may include a transitional area

bet ween the parts having different thickness. The

tran3|t|o al ar lude at
0547 Skl 68 Rt ROI el Waf e sogsnd revienepy e
IdaBt BAE aPertiRs exiehdipg feidmahe apemmcutop $mrfadmtostbecse@ond bottom

regi on noves or changes the point, where t \'ob é
stifface.\rehes having one aperture may be desirable w en % acing &onductive
probe arms in 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 aperiure 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.
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brought into contact with the test area of the test
sanple. The L-shaped structure nmay be formin two

W@ R@ed2487t h one or nore apertures defined i n bRCTOER005/000417

them In alternative embodi ments, the second region

may i nclude recesses instead Qf apertures whereby one

or nore basins or recesses ar% formed in the second

region. The basins are contenplated to inprove the
Sdrpesingly, forymning anfeshaped beveturepbr onedr mwets@iﬁs cpfrafb@@,erture in

conpared to the test b k
the GEPAEY eGIPRTRYES O HANSSES SRR gt i fhen
bréﬁgﬁﬁﬂté EGH BB WRY thd sy @?eélbf fheastt s4arplen ¢ﬁet|_a§hamd structure

depression, dent, recess, dinple or an
may e foerhiii o sidersawith oeammrﬁ@ne@ww Haﬂn%@ kelwera them.
t hi ckness. The i ndentation, cut, incision, notch,
ni ck, dinple or serration constltutes an area or

InVéHe'f'Hﬁl\féf erBBdPRéts, MBQJe%oﬁBﬁ*@@meb@irﬁ:leceesw gstead of
or have never been present The reduced fa

apartures athereby one empIeedasing P GPPALHBICIONTE .lB?hf% pgcond region.

The bbRs e cenfErboBi Rt M npabity/ o e cAANRILARA of the
te8PpfdbesonMpareiaol Itiﬁ@mﬁt@m!ﬁe’ﬁkﬁm/yn defherm’t an openi ng

havi ng a substantially circular geonetry, a
substantially oval geometry, a substantially square

It&%iﬁ@r&%’r acﬁll \’%ﬁ% %baﬁregel‘?tqh@&%&%g?fﬂeysecﬁbnd region may include

angul'ar geonetry, a truncated
atlebeineng Htrdegnmnmt nwtchadgpmslsmn daht,gecesst, §mple erny
conbi nati ons tEereo rgg to a f

cembingiens Hieren Sansing e Sesh {*ﬁéﬂ}‘e.gﬁgf b Hagntation.
cu%ﬂﬁ;’is&ﬁ‘ H’C’M@k | i ﬁe:oﬁ%%tﬁ)ﬁ Shstititbaem aad/arvolume of the

e secon ottom Su ce. Accordi ng to a second
pathjeesheraf materigh have heen nemovedrophaveasverdaendpresaet. Jhe

R S TR R SRR A ot e

chifiévdrtbpkhe second W|dth elther fromthe third or
ourth 'si des Furt her alternatlvely the groove may
extend fromeither the third or fourth sides in an

Ité§( nullirf la@y%'g@%e\% nbet séhplﬂve&%ﬂ Wt Shidlie oﬂé P Yife apertures

VEs are con [ated t
oPfHY indentBiods rh@xtéfineé &y openingehandmd alserbetarmatbjoelrcular geometry,
Furthernore at |east one of the grooves nma
arsopstandially oyal geaimelsy, a gubstantially'square geon%/etry, a su%s?antlally
oblong geometry, a substantially triangular geometry, a truncated triangular

geometry, any polygonal geometry or any combinations thereof.

According to a first object 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 a second object 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.
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square cross-section, a rectangular cross-section, a
triangul ar cross-section, a truncated triangul ar
w@e@saz243ecti on, any pol ygonal cross-section orPERPK2005/000417
conbi nation thereof. It is a specific advantage of the
present invention that the third and/or the fourth
side may include a trench ext gndl ng at |east partly
fromthe second top surface to the second bottom
Traigfoave arigrboves ateccardempthted e provide mare flexibilii to the cantilever
second top surface. Also the trench may define a
PreB8nded cross-section, a square crosssection, a
rectangul ar cross-section, a triangular cross-section,
a truncated triangul ar cross-section or any
Fwﬁrdrmme iableasheneof thergeoavesmoay define arreneée@p@ss-secﬂon a
scipe SR b0 ARt bihind et Bbss section,
trhdRED BldngRiar dresdistittort, R Pdliytshal bebsgrsertien orenyhanebination
varying dépths along the path of which the groove
theraafnds. Preferably the groove or trench has
substantially the same depth al ong the path of which
it extends. According to a specific feature of the

It I%f@%F@&lﬂb Rdeahiage dfftiee paerﬁe'rit iwention yhatettie thirdane/or the fourth side
met a

lic material, an al a se conduct?
ANiad 2 RGN /SHANG Nt (T3 RBFBGIE THRGEFPaT (oR suFage to the
seﬁgg)'ﬁta' @%ﬂn?%uﬁggé %gf‘rg[\rf frief ﬁ&fﬁhyootfdf‘ﬁ sANES o tRYsd®nd top

a SA device or
s@fdoe. mago thel tyemcH awpgrdefinsta reinded arosgpsestiany aasquane cross-
the nmenti oned nmateri ect 0

It i
oo ATCFRIGHEN SIoTooionad RIS SEEURY  Jpncated
tri%ﬁgﬁpc*r c?éﬁsnge&fo‘ﬁcérr érﬁ%orﬁ@nﬂﬁﬁ&ﬁ k8 of. THRAEEhSH oft fiénches are

conducti’'ve probe arnms on or in the probe.

cdr‘ntemmted tth pravide ovareiexihdity $o e/ catileyrl ATPbe t he base
part to the cantilever part of the probe. Still

further, the plurality of conductive probe arns may be

TH?%‘e‘hbﬁ Qﬁ‘i‘hé‘brdd% Qb BYativb g bYth $he franeh ahbiehegresve, may have
anar surfaCe may be any of the surfaces

vaﬂymgodelc:]tbs @lastg ‘th@epah 6 WhielT teearoeye ﬁ%&e"@bn!’@f@o%gy the groove or
t, t
R0 e BB B A58 Rl A6k LAY ! BBt Skenas.

part.Further alternatively the plurality of conduct ive
probe arnms may be positjoned/distributed at or, on

A@cormgat%a at@gmﬂ@@@g%@f thgrirasel inyenjipRen eﬂ?é‘“lﬁ)/ﬁﬁ@?ay made
frﬁﬁ'\ég&d{%ﬁ’ﬁpr HEP% HoJFhgTBYsenRBERd dt8FHAErid Oa BR)talline or

amorphous material, or any combination thereof. Preferably, the device may be
made from SiOs, SisN4, Si, is a SOI device or alternatively a layered structure

comprising any of the mentioned materials.

It is an object of the present invention 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.
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possible to place on the cantilever part. The nunber

of conductive probe arns nay be limted by the space
we@ewap2ed by the individual conductive probe arPer/RKEA005/000417

t he space avail able at the surface or edge of the

cantil ever part. As nentionedgbove, the conductive

probe arnms may be positioned | at one side or in any

di stribution anong the sides. Enbodi nents having 2 or
Fumthier gitcomeativedyrheaplaraliynoteqriductive poolir aeds arvabRous.

I n. bodi i ncl udi .th
pesHBIes R BUGRC 3t B b B PhE ey i 49085 b SHERFES af Bte.
4- poi nt neasurenents. There is not given any

preference to enbodi ments having even or odd nunber  of
Tie obmber 0f coBiutival probe @S cBaY fA1ga ire anastq ary number of probes

machi ne be, abl e r N
p‘?:%;ﬁgﬁé‘? ipi%ép(?'bm? %qrﬁé&sq?%rfzﬁeeoi uI lsii 1'9&1) gr eO?{(ej H g‘gY?/ Bhtéah&rms may
bd BiteA By hE page MeyupldrnsHednividuabesndictiveeprobe arm and the
conducti've probe arnms. According to_ a Si xthbégatur.e 0

f
spane prailable al the@wf.a@ﬁ,ortqqlgequ,tgcg cw@pﬁew. gentigned above,

800 mi cr. C VA ] ; iatribti
GO EF iR praiEAmAE MY S pdafiofhd B Bt of SRS iftaristribution
aRAgthé ERfes. EntodiacAts havii$Q orimorenprobechnssarecanteraplated to

m cron, such as 90 to 110 micron, such as 110 to 190
beriagvantade@e®h as 190 to 240 micron, such as 240 to 290

m cron, such as 290 to 340 m cron, such as 340 to 440

m cron, such as 440 to 550 m cron, such as 550 to 650
Inare eathodémeht iaslu@iy mordtamd pralre apnefanyaepmbinagon of 4 probe

Al BT S0 RO At midgUiea ofuS, Dhefko Rt BRRN any
pliéé%rlétngé f@%rﬁﬂbd@ﬁ@ntssh‘&hn@évéﬁ ot 8ddGUnIbeér siprobe @hmasGenerally,

m cr on, suph as 120 to 150, such as 40 to
tfR0covopermtingdestingmagbineomay beratde & addiass ene, mererqy all of the

16 l cron, such as 160 to, 2 ] t

cBS8 b8 e B8R TRuBSEE BAerE0 0 ne BB Dty adaress
aﬁ?%umﬁ‘errfb‘ﬁtlﬁééﬁdhdiﬂetmop@aﬂhg.ht feature of the

present invention, the first wwdth may be 0,1 cmto 6

cm such as 1 cmto 55 cm such as 1,5 cmto 5 cm
AGUSARgca S e e B A VO Rty be 0 o 200
nfleonC Buéivad 760 7Bacihicren,lsupi 4073 t&50mistarh sash Bs$Q o 350
mzicr%w, sﬁgﬁ gs aSSé t% z%r(r)w rtn(i)crgh,ssuch as 90 to 150 micron, such as 60 to 90
micron, such as 90 to 110 micron, such as 110 to 190 micron, such as 190 to 240
micron, such as 240 to 290 micron, such as 290 to 340 micron, such as 340 to 440
micron, such as 440 to 550 micron, such as 550 to 650 micron, such as 650 to 800

micron, preferably 100 micron.

According to a seventh feature 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.
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cm such as 2,5 cmto 3 cm such as 3 cmto 3,5 cm

such as 3,5 cmto 4 cm such as 4 cmto 4,5 cm such
W@g004/1543tb 5 cm such as 5 cmto 5,5 cm such BCHDERSH00417

6 cm Aso, the first wwdth may be greater that 6 cm

or smaller than 0,1 cm Accorgl ng to an ninth feature

of the present invention, the“second width nay be O, 1

cmto 6 cm such as 1 cmto 5,5 cm such as 1,5 cmt
Acfcoc%ihg goiah eaghtheamre of theSpmlent invRntien,2he fissh wigthima, ibe 0,1cm

such as 3 ¢

to 561D, Sathas 8 o kb A GBns 54T s 3 Birto Bbinp slieak Berfif6 2.5 om,
such =5 f@cn‘w&ﬁ A5, SichBd 9 ch ﬁ) g B\ cre usithegs 8,15cranb t0g5 8m, such as

cm such as cmto 3,5 cm such asBScmto4c
0,5 cohtoas cm, csmh@sérl emdm 1,5 ¢em sashass1.6402 o, SeltAs gscre to 2,5

S 5 S e R ST B BE 23PN o, such

ad™ BRPRE4 5roph SSTRAL £04 B0 S SinNguE!e ab ecrritg 55 amd sathibkb cm to 6
features of the present invention may be usef ul
crnelisbnthedirstwidtle maybe gerateethagd GIAOE ﬁmaé's&ﬁm@ﬁh
nunber of electrical conponents such as transistors.
tenth feature of the present invention relates to the

A(%?&i'npeté%fn miatH fehaweng tm@pr@mﬁt adgations thecsrawnd veitith imay be 0,1
distal end. This is conterrg @{ed t
e?Y

cro 40 6i Grevalichias Ao K2 SLBetidl anl; %ﬂﬁ’gﬁg G Rlghgs 2 omto 4.5
crﬁ,e%@ér{ 4L 8 288 '4C&ne%l?<9ji 5% 8%m E(S QP\?&r‘h' §§cﬁ‘b§ 0t P cheto 0,5 cm,

red""Accordi ng’to a second aspect resent
sudhva0jsoemdo tlesh) ﬂg:mzpmarwm trs1f50¢mt emh ag 145 tmgpm; such as 2 cm

propertles on ficlo at| te
ot iracact PR R g SR AR S BT saT 5 8.8 o 4 om,
418 1d 8B5EH] BSLIPAS 4B/ RPIEH, %qchié@ 3 emttoBBRhe;such 5,5 cm
electric properties testing means |nclud|nq
toeh ent. Allso, Jemseatmd wirkthmaay be gjeater thatfycra arssralier dap 0,1 cm.
and el ectric nmeasuring nmeans for detecting a measuring
signal;(c) a probe for testing electric properties on

A réB@%BFe%érﬁé@bb@&dﬂ‘fg ® thedigisteam sintte featuriesiofdhe present
upporting body defining opposite first and second
lnpanhcsn o@ysed usefuhwhan testinagleciigat propeiesfrwafers comprising a

num%er g} e%c{nc%l components such as transistors.

A tenth feature of the present invention relates to the cantilever part having rounded
edges or corners at the distal end. This is contemplated to enable the cantilever to
achieve a better alignment with the substrate on which electrical properties are o be

measured.

According to a second aspect of the present 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;
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being flexible in one direction and a base part

respectively, the cantilever part defining an outer
Web@saz4sgur f ace substantially perpendicul ar t oPCTDKR0WS/000417

direction, the base part being adapted for being

fixated in a co-operating test'ng machi ne, 2. at |east

one conductive probe armin t Q cantil ever part, each

of the at |east one conductive probe arm bei ng

posi ti onelaqpewbs fdrdestivg Blastricpmoperties aha spaatficilesation of a test

part defining opposite first and second regions, the
saﬂaﬂangmwagwaa being in contact with the base part, the

first region defiqi 8 §i 12274733 d
each of the fi rstpaé]ngué%cf:oﬁg%%yg%sﬁr %Fbe%&étggrrﬁl ng secon

first angle with pdrts constitutingnadexible cantilever part gfedommantly

wi dt h defi ned between th first

surfaces, the secfigd |ﬂ86 !)en'nq%'?ef ﬁ?%‘@“{}h?"? %es%agﬂ%spectlvely,
side surfaces, eagh ntitdver partrdbfinl éﬁ’lcbutérpaamsurface
surfaces defining a second angle with the outer &I an

sarface a secondSWSdarhilaﬂ&fﬂerﬁB@nfﬂj@W@é&twq dire '%ghe base
(he Totith S0 U SR TP BSRE R M e

reci procating rrea[é%uﬁglmamwmél,g t he probe reI ative the

test sanple so as to cause the conductiyv P Qb
to be contacted witatleast apeeenqdyct ‘I"%(Pé?*?%ﬁ rBf'”E'T‘PeC?%@?VGr part,

sampl e for perfor g?a&gﬂf e d198hdtUhPlorRlREVE! g‘Fobe arm being

properties thereor. e testing apparatus according to
the second aspect positibhed pppssite therheset party, basi cal |y

| ud
of “the pr asent | nacieGIEEE PR ASENG aopadie F3FARY gecond

o hpok: b PO (2 B oA base
i mpl enented in 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 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 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 the second aspect of the present invention
basically includes a point probe according to the first aspect of the present
invention, which probe, constituting a component of the point testing apparatus
according to second aspect of the present invention, may be implemented in
accordance with any of the above features of the probe according to the first aspect
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accordance with any of the above features of the probe
according to the first aspectof the present invention.
wo-eoshemore, in the testing apparatus accor di POI/DE2G0HA00417
second aspect of the present invention the electric
properties testing nmeans may a rther conprise neans
for electric properties probi E of the test sanple.
According to the teachings of the present invention
oftthe presaimesitiongF orhasnorey inf thettesting epparatus actartling to the
nmeans adapted for co-operatiyely receiving the. bas
sagan aspoche! BeESSTISUTRY DeleHic Diate IS5 heans may
i ' idd Srol estidmple.
et 5 OSRaYE BEBRiohopeAIcy BT Shpclpkctar,
| ocation of the holding neans relative to the test

AT 0s seraige o rBERase bR P BHEERLaRfd ndans may
fu%b?%r‘n?%? tRRIiRG Aedrd ddpté@sdr Gbagﬁiér@ti%w rétsigiithepase part

perpendicular to the test sanple. Further I
ofdtie pnobeedlastye tastingenparatos may furtheficrRyntise maaps ir positioning

G35 o8 SO SRl S of e noing
meBAs selbVe tdthedtegbsampleen further, the neans for

positioning may further conprise neans for angul ar
novenent of the hol di ng neans al ong an axis parall el

o surf " t ' i
T gt Y65 eBoinbolfa) aREieGeobily beihahBolfialiedh 4l spatial
diredtioner béing diletiens coplanai td thei tegt seyplevand ditectioms perpendicular
conpri se nmeans for angul ar novenent of the hol ding
toribgriest3aABlean axi s perpendicul ar to surface of the
test sanple, such as to provide angul ar positions for
the neans for the probe. According to a eleventh
Fiighéuadvaitagdmusy twemeans femasitioning mayafusthepgomprise means for

e R P
nf¥=PR8or ﬂ%sﬁroBQY?Oéﬁﬁﬁﬂié‘-‘r! el BaRs Erepcdiain Aty farthbecomprise

second aspect of the present inventi-on may turther
nianisideangylapmavemens of theekolding MeaBS alang an akisgaralel to surface

e first aspect, of .th [ 1
ohfPipe! Spiey Sup Bk BEWEE AL REGRENSTor ine e for the probe.
Sl WIRtHEU4AE Péales fof PBSibAING may Rvea gashéheimpisd mieassdor angular
certain anmount of alignnent error by means, of ti

| t
movemaniof dhe beldingmeaps@leng ah eXigRETBARTIRYIA fR Sutirphgl the test
sg;npﬁer]esu UL to/SloBRe Urdfuidt BoitlodsbY the means for the probe.

According to a eleventh feature 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 the second aspect of the present
invention may further include any of the features mentioned in relation to the first

aspect 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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of 1-2 is sufficient to conprom se the measuring
gquality. However, a substrate is necessary to support
W b@speebe in the neasuring head. Here, a sel fPEI/DERI0SH00417
substrate that is integrated in the neasuring head as
a sem -permanent part is to bg,described. In a
crystallic structure, a co-ordinate systemmay be
defined for describing the crystallic orientation of

rotehi%n'ﬁ?ﬂtﬁ@ prétse b&lorerantyduringehesausingfof the glU@r &rnrm‘t%‘lar uncertainty
stemof this sort is deHote

of oy v P giedh i GOIPFABISPRS "SGR HAWR L7 pybstate is
néﬁ@ég%aﬁﬂ*) s@p{pﬁﬁtth?rﬁobé‘ if e Jﬁggtgue hedd dHéRS ki @F-aligning

parall axis Is neans of square
subshaketimt i DBddratedd in thenedsusingi ahasemidgimaaenkpart is to be

with one and only one crystallographic axis are then
desshibedd <100>, i.e. using regul ar brackets denotes the

famly of symetrically equival ent directions whi ch

have the same relationship towards a set

Inca giystalliosiraghies acceordinatedystasm My be d@ﬁﬂe@ foredascyhing the

not dto,b
oSty Srertaiah bEing TnaEHles: Ehmyiey; et 8f & Bl Srhate system
ofthis®Srflsdetfled N4 Rr s. The atons of the
sem conductor materials when in solid state are

arranged in crystal structures. The crystal structures

A FoisfalBRe T Rirefthe ¥ielql#gy/se8 10 spediEpifsipiilrections in the

mR@sridA @lrrte)ttrm bafallehwithe Ira)as ||$deln<b1¢d dyvreeahs of sGuearerhrackets:
[q%gorretrl es illustrated by

1. Alkthgl diregdicpathatare qurglférl é‘ﬁ@a‘i’%a?ﬂ pr/g%%Pry§f?zlographrc axis
rréa@/-r%woaéno"f‘éd §ﬁ’66$f & dsﬁ%egefe‘@ia? brEBl?etg '&i‘ehofe@ theTamilpare

of a nunbe rires such as cubic or
syramettidally, eomrzhemtsdrtmmoag,ombrk:h haverbe isams tglationship towards a set

ohehepasabis STl Geehal IR RER BORS R il e
sHEShE4bed in the literature. Silicon is arranged in a

lanond crystal structure with 8 atons per unit cell.
O her physical properties include a nelting point of

S,leggg?ncd)pacgg?rls?ﬂrg%gsrgﬁ.r rﬁqf azﬁegﬁ%erfgi{rrﬁeg?%rrﬁrﬁvg%%rbémﬁeﬁ?hose of

rﬁtére'aend ihStiatdrs OXhe @forhSaf tray @erhlc@htjucrbemaeaars wifen in solid state
nost all anisotropic etchings. Silicon dio

areh erreﬂge@ |rbery§’aaé stryciyses T qys@l mgggtuw )%ea%ar}elxcterrsed by a

uhi ﬁe‘Fr?e \(/:reys Wu@ﬁrre is characterised by a 3-dimensional periodicity which

can be realised by several different geometries illustrated by a unit cell. The unit cell
is a small volume which is repeated throughout the material at specific intervals. The
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 geometry. The geometry of the unit cells is described in the literature.

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

physical properties include a melting point of 1415C° and a density of 2.3 g per cm®.

Silicon 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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material. A vast variety of different m cronmechani cal
structures nmay be obtai ned using conbi nati ons of
walpdobaeemt parameters such as mask desi gn, oriBCI/RKR@E/000417
of the mask with respect to different crystaliographic
directions, the orientation of the crystal of the
starting silicon wafer, the |e¥dl of doping using

boron inpurities, and conposition of concentration ckf
m#&l eleirsfors bk easiy uaed at ke almest pedactid NFXPERBME AYASKING

he di d cupi e of . s Li :
e P

IS i ~ guthasnadk dedigd, arestation of the
R il G S et el 0

. f..the
maski witlc eédpecTedidfecent drystalingrapids direcippasifiecrisntation of the
crystal strycture al st .l denti . i . .
ongiSha 5 e ARE! A CElphhgBanitbaoripuics. on

coﬁ?&itﬁﬂéﬁc@nc@hﬁéﬁémbﬁe’i@ﬁin‘é solMfiemant die timet beedsidritle gtching.
terial, several different types of solutions exist,

such as etching using EDP, KOH, NaCH and Li CH etching

sol.ut i ons. whe ' idapst &cribed powminterpenetrating
Thg ﬁmé){‘gh%'ﬁ? gti”% Jé'gﬁhgggﬁéhi- nga?g)t%;a for KOG with the
facdd-E6mred tyisésatisplazeddrdmeashaiher dang 1he K Ypanthé aes for 1/4 of

about 1 um per m nut t he. sol ution, isopropyl
they[atteh SPAREYI. be: @83@'&5@5&3‘?&‘9 gggi%tglﬁ'bn of isopropyl

al cohol is nmeant to decrease the edge rate. For

maski ng pur poses, generally any sl ow etchin ' :
Thieratamspiscalif &ae i amanged 26T% lrﬁawcsgefgmogg@%‘aﬁﬁé% Si. Also
3/%%5'#3.‘%%5&’%{&% el &G 4d &8RN ARE HisndBbas ievsarme anpsthl stgicture as

or’ anr'sotropic silicon etching such as
Sisilicon oxide, silicon nitrite, gold, chromum silver
or the like. The idea behind the self-aiignnent is to
exploit the nature of the { 1 11}-planes of silicon.,
WHRERGEcHiIRG tise Siivah heatefiall beveyabtiffeserd typespirolitions exal such as

h h ot her , . e Si | ' L
pd | onRY uSERBheht. etetgng mate f
e e i 5 . P G5
s l@‘gogg;fsgogqrggg irafic&fdv}\ﬁ?ay\bé L dhBd 'l &% BaeitibA offsapropyliconol is

recess.
meant to decréase the edge rate.

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

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 into 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 receptacle or recess.

RECTIFIED SHEET (RULE 91)
ISA/EP



10

15

20

25

30

RECTI FI ED SHEET (RULE 91) | SA/ EPAccording to a third
aspect of the present invention, a nmethod for

wee@siizisng al i gnnent of a probe relative to a PCI/DK2005/000417
supporting substrate is provided. The nethod may
conprise the steps of: providt g the supporting
substrate defining a planar s‘{face and an edge, the
substrate defining a first crystal plane, providing a
first mask at the surface of the supporting substrate,

A S TR SeSent B2 e SRR B A BB ol
antbﬁgr%?lfﬂbf adrEbé ?éagwe {5 sREpingIbRirate keRaeidedeThbimgthod may

he Tirst 'exposed area, the recess defining a first
cosmprssathe stepopposi ng second sidewal |, an end wal |

renote fromthe, edge, d l, I di

probe sU¥f! QYngtgethge%P,ﬁ}Oﬁ@Wgag%&géég @g ﬁﬁp & B%ﬁé* gb'gg%%ﬁﬂd an
ety Mabupte deslaitlgl & fifst caystdiglang st crystal pl ane,

sing the specific etch reagent_ so that th

?ﬁfi nes Wgn'g!?ngeafirﬁimna%ltéfsthﬁ&wi@@equﬂé% S%Pg‘éﬂ’f\i&glbs%&ﬁtfat& the first
e second Si i tjQni b
bR GRERO s PBUR e A58 B kB ghagauDst ot
Itogzl |to:r ggﬂgmé Is?ébifist.etdﬁl aﬁ;wmotheiregemmedtbef thaetch reagent
strate a
ctonbaUhBrat SXPOBRG A SEATOTIRRITITI Al FHA a7 opposing
sq'g‘f'gﬁ&%%&%ali‘%ﬁneéﬁ@wl SRR fbm el dRjee Bhdnbsttdalwall,

\ denttcal” crystal structure may be used. The
ori ent at prowidiig &ipeobe pabstratel defieinglaplangr suciice @gnkaas second

crggtaid 2] %giggﬁﬁéﬁ‘\f@ {h%sﬁ'léi Iegfgfajfp ucet, \lfd%ﬁ]g gpgsrﬂetﬁgﬁl E%Bﬁ‘f‘gagent SO
th%# Mee{n%'% @e{??u'e??o%?g@ﬁt%ﬁ%@@s tPtHRrsesMeall and the second

structure preferable to use a specific etch
sidewghnt in a specific direction to given materi al

s BB A DS S s o

p||éﬁggtair§?0%ﬁqoh@§idgm§bw_ structure, the recess and the
probe I'T have side walls that will enable the probe

to be positioned within the recess in an appropriate

T e%ﬂ%{)brti-lr-lgesu%sgrgtev\%é '?neofarobe substrate are in the presently preferred

embodiment of the present invention made from identical materials. However,
different materials having identical crystal structure may be used. The orientation of
the crystal planes during etching has an impact on the resulting structure. E.g. the
speed of the etching will be different when etching in different angles or direction to
the crystal structure. It is preferable to use a specific etch reagent in a specific

direction to given material having a specific crystal structure.

Provided the etching have been performed in identical direction in relation to 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
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the recess will define a first specific angle with the

top surface of the supporting substrate. The side
wowloss2471 t he probe will define a second speci PCTDERGEH00417

with the top surface of the probe. Provided the

supporting substrate and the obe substrate both

defi ne substantially planar strfaces, the first and

the second specific angle wllbe supplenentary angles.
beTéepsemhenedry angfest fbersidesallsaofithe tecassandthessidewalie of the

b e s i 12 bRy Al SR AP ortact
wt@%’?ngr}eV&%ﬂeﬂstr?@ew@& Bsthe rdbbds, bAl BArFHrbmRl. AApRE cabination of

nation of material having a specific crystal .
matariat havieganspedfingryatad struciure and alsinga geneifigisidsreagent gives

desire tructure of the.recess | t
i st Bl T sl i 5 B e BB probe, theroy
er?édfri%?%ét Pk dMices G Hise PetsERMdhelrobeBabsirate areeongruent or
congiruent or matching, so that the probe wll fit

mptohing; tsoythahthenerobe vl §t pemectpr BB 18ERFS-n rel ation to
the third aspect of the present invention may include
any of the features of the probe according to the
Tl*tﬁé btﬁdbeaémtn r@!attdhetonheglﬁm e i tiee preflemb jnviention may include
esting apparatus according to the second aspect of
am?@f tf!sueefga&trefp Al the: PreReAsFordeg @m&xefq’?g 6?%&@2 ?%%P[ﬁ%é‘t
Tof i ti _ .
et A6 g Bt ELamutERlc atr HATO TR, Socind Bepddtiotthe present
inveslidh Mdydatiutie aofy dfttike featarsst ofithe enobe andidnsuppedingi suibstrate

etch reagent may be provided at a specific
Ofc’fbﬁdbiﬁ‘i’%?%t@ft%ﬁ@r dMNMGWPMNon of the etch-reagent

may have an influence on the formation of the recess
and/or the probe. According to a thirteenth feature of
Atterdinetoen tweélfth deatuon of thespresent ipvenrtinre the gpecifie efgh @agent may

the etching is perforned r [

ob o0t o e LRORR N 1 R e B e ppgont ey
héﬁé’éhﬁﬁﬁi&?\c@%ﬁ hRveraBtiombf teNeeecss ahbrites prében of

the recess and/or the probe. Al so, a specific pressure

at which the etching is perfornmed may have an

i nfluence gn the,f [ g
Asrastio fein SR fin BaB o e brssit F GRS e tine Rinperature at
whittP@leadtbhifgas eForrh € nsaieise brovided: Skhe leregratiee at which the etch-
applied for "a specific period of tine._The per

redgent i¥ expagsdde thasupsiaiesdnay Bayp arINTENSEHN hf??fé’gfﬁ”'aﬁon of the
B IO b oGPy o oS B P @ gt oo
iy ks an irffuehie onethedsrmaatibiroof the recess and/or the probe. Further, the
specific etch reagent and/or the temperature and/or the specific pressure may be
applied 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, GaAs, any other semiconductor
material, combinations thereof, or any other single crystalline material with

anisotropic etching properties similar to those of semiconductor materials.
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t he probe. According to the teachings of the present
invention, the material used to formthe probe and/or
W b@sasporti ng substrate nmay be Si, GaAs, anyPOI/DER005/000417

sem conductor material, conbinations thereof, or any

ot her single crystalline nateﬁ%al wi th ani sotropic
etching properties simlar to those of sem conduct or

mat eri al s. According to a fourteenth feature of the

present invention, a second mask may be provi ded at

t he bott 1, .t K fi
o ke B8 PREL T F o A may be
proVideCR thY bBiteR Wall 8 see6AN thakvagWeined sedord dipbsed area, a
specific etch reagent. Also, a second specific etchin

pro&radiny aneayfotreed ipthsyetion surfece ditaichiagthe seepnd ﬁéposged area
toi ' | - 41di.ng:
uffeg T postic BlartiaabBal A, st e SHrE BRgbeinay be

e,ﬁg}@@gl rectangul ar, triangular, truncated pyram d,
pol ygonal , sem -circular, partly circular,

sem-elliptical, partly elliptical geonetry or any
nbi pat i . ' -
ARSI 055 BPsert R Tabe iy iy ko ot may
dame furddesedtiomiidving prsubstintigiasqliares tedarguendaoanguiar,
area in the first sidewall  and/ ora{gai d second si

. wal, |
trancated pyEa@ide REIYERNe!, semirgrcHigipallly chRUIEF ’r?&”%'a?'ﬁpe“ﬁ% partly
. [ is contenplated to
e@g{'](g%ﬁegﬁ%éﬁé(gﬁ?@gﬁngg]ﬁ?gﬁtgﬁ%?ﬁomthe p?gbes to a
nmeasuri ng machi ne or apparatus by establishing
el ectrical contact between copnductive :
AspoinGthedRaETDY &1 bif REsERt e baBe by Bl sk Bfs g aspect
: : : | \ el first sid I
R o B o T B B o >
andfod satd secandesidewalb andéor saithend wial i @ay cembinatiis ihereof.

feature relates to positioning the probe in alignnment
with the recess in accordance with the third aspect of

Th@%o%ﬁé% atd Rk sible FRicsidnipptdrnplated s e stablisimalgctrical contact
ave one or nore electrically conductive paths forned .
to/froor therprobes ¢@ afragasiyna Macling r
/froov therprohes o % Qr,a@p@r%\tHa%@( esig,tg)lsg,mg electrical
al he sj dewal. :
oBblee bobierb SRR S 35 BB o g ptn on e
sﬁb?@r’tiﬁgtéu‘bgtrﬁte dihigolabest theqabbe oTtie chayhe imaprdwed by further
e

st abl rshed by bondi nq wres di rec%_lg t o pads,on  the
providing extensions of the atleast one conducting area onio the planar surface.

A sixteenth feature relates to positioning the probe in alignment with the recess in

accordance with the third 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.
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surface of the probe it self.According to a fourth

aspect of the present invention, an apparatus for
w@e@sigi3ng al i gnnent of a probe relative to a PCT/DK2005/000417

supporting substrate is provided. The apparatus my

conprise: the supporting subst%ate defining a surface

and an edge, the supporting substrate defining a first

crystal plane, a recess forned by a specific etch o
Ad,‘dbg@iﬁgtto ianfoutth spethokthatpresentduvention, enappasaiostiongroviding

substrate, the recess defini a first sidewal
algppRasIL G ae bR ae Gt e reuPBRN Db kst B oY, A ppparatus

.a bottomwall, a probe fornmed froma probe

mgggg{nrpgt@g defining a surface and a second crystal .

pl ane i dibetsuppbrting suhstiate deficingst surfageaard agiasige; He supporting

pecific_etch reagent so that the probe defines
S@ﬁq@f‘%gﬁ?n'ggraf%éggwf’ﬁ?lpr?@efi rst sidewall and the

second sj devaslforrhb€ b?@@@ediﬁc orsi rbia?@ﬁldnithe tsbieface at the edge of

recess. According to the teachings, of the Present )
thersuppoiting subisérate.dbe reeess defining adisplsidewall 38 ApPgsing second

Lo the fourth aspe ' features
sigpweihear PH WAIIRBEEP g the R0y e B oBomt WEY R

present & pyesy fotmeddeararalprabet substraty defiriag ehsurézewared a second
of the present invention, the bottom

i A . [l may | nchl ude
crasial ptamadpﬁgthﬁirt@ thentirst ﬁ@/sﬁﬁl@&n%?ng\éﬁ@ éa@mﬁc etch reagent so that
th%rﬁﬁgra%ﬁ‘i@g SBhdriens F§H5&£§fo thbTRsPeigb il aRE thesbeo™Y sidewall,

square, rectangul ar,
tHer prabeus positibnedh datiedreggssri d, pol ygonal ,
sem -circular, partly circular, senm-elliptical,
partly elliptical cross-section or any conbi nations

AEE&Idﬁﬁ{ to theG8a&hiRgs Bﬁtr% SregBhERDERdIE Ak brols uséein the apparatus
prese i nvention; the protruding part may extend from
atdwrdingristthe ifolertiwabpedtomaydnelude may <if diae fegtures of the probe

Al ternatiyvely, the protruding.par extend fromthe
aEFOTGINGLIo RS fES as&’@?ﬂ@‘&ﬁﬁe |t|'f“"%’ﬂ}mer
alternatively, the protruding part may extend fromthe

second side wall to the end wall. Even further
Aatomingta @ ebyentegptivieatieof the prasgnh iveaies, hgypaitom wall may
.included in.the recess. rdi N .
wpﬁgiqﬁ Dbrofruding psfteasrbq:%ei ;ﬁ@é% tn?é&ﬂﬁ’\c{ eea% EB Bag)ﬁe??ﬁrﬁgd"groove. Further,
By PAY nidy défie & rabodetially squesrt, revtansguiat, tadregular,

al 1 gnnent” mark and the probe includes at R
truncated pyramid, polygonal, semi-circular, partly circular, semi-elliptical, partly

elliptical cross-section or any combinations thereof.

According to a eighteenth feature 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 walll, further alternatively, 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 a nineteenth feature 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 inspecting that the probe has been positioned correctly in the recess of
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| east one correspondi ng probe alignnent mark. The
al i gnment mark may be used for visually inspecting

WO bas/124321 pr obe has been positioned correctly PCI/DE2005/000417
recess ofthe supporting substrate. Al so, the alignnent
mar ks may be used by a maching,while positioning the
probe in the recess. Particuliﬁly, the substrate
alignment mark and/or the probe alignment nark may be

the uppbitingestibisrate) Adsa b aliphgvemt marke owysbanged by a machine

al i gnnent, pr.otrudi ny art. Accorgdi '
wigte Dbtianiad i Proksihaeears, BBl duf sthebetg i font mark
aﬁcﬁt?rt #hB%rBbE Hifhineht RRFK ABEbE BoAstBRM ty an letctadd aligrmhent recess

a test 'sanple”i's provided.” The testing apparatus may
arcdzimpallgmnemtqao’g'udlog pagtei vi ng and supporting the test

sanpl e; electric properties testing neans including

el ectric generator neans for generating a test signal

Aé’d?ﬂldﬁllg%td fifh BEFSMIOf Bige Fmt friventien es tdstingaappesstusifogtesting
signal; a probe for testing electric propertie a .
elspteiciproperties ani aApesifie lacadion O4 APt samglegs (5’:5%“5%82]- hetpsting

i n an apparatus. for providing alignnent of the probe
am&%?%@%&"ﬂ‘ﬁﬁs;aoru ng substrate, the apparat 55

conpri sheghs fdrireceivimgoand sgpportisg tiee tesiebmplelg a

i?;fs? gFelggtgiﬁg)?og e lgé éégtg\gfs %23@% ?&@J(ﬁﬁé ;ggqlgr’gn%: gefgf{a@g)r means for
gélﬁeﬁ’gﬁﬁé ta'et’Es‘{ ﬂgnaﬁﬁoa&%g@#ci %Bﬁsﬁﬁgfm%%nk hsr éét@llétl?rﬁé hfeasuring

recess ning aTtirst sidewa an

sigg@@si ngdsecgnd Si devvla: I d an end wall renote fromthe
edge, and a t i ni i ni hei .

the sur T 8@EDS [ardeBEbeleFEIaRIaPAIES o B AgRkTC el @8 test
S%E'ﬁ? i‘trglgpﬂbb%“rrefc@ﬁ%d% %naap?%?ﬁ?u‘% f6F peviding bﬁ@lﬁnent of the probe

SNt i to the first crystal plane using the
redpida toi & seppdrting agbsatrateo thehapparatuse@pRrgBgi nes

O i oo Ao S by TaE A el M subsrate
{ oot DL e e ne or mor e condugti ve.
nore conductive
preoba recess foosietibyre dpecific kéchoresigent 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,

e 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 fifth aspect of the present invention may comprise
any of the features produced by performing any of the steps according to the

second, third or fourth aspect of the present invention. Also, the testing apparatus



contacted with the specific |location of the test

sanpl e for performng the testing of electric
woee@parsres thereof. The apparatus according tRCT/DE2005/000417

fifth aspect of the present invention may conprise any

of the features produced by pﬁgform ng any of the

steps according to the second,”third or fourth aspect

of the present invention. Al so, the testing

ac@pﬁﬁhgt@ﬂ’&a:smmd’?ﬁﬂemt oﬁthesrm@sadt inypaiien gravtineluge ey f the
i nvent | nc e an t he f h
ferips AT RIROP I AL PP SreseBhIVERIGh f on. A

A §|>?EI?1 Qg Qe thEbrddet ﬁfv%ﬁﬁah rélﬁ‘t/éﬂbl @mdtﬁd)@fc&&esmgielectncal
or testing electrical properties. The nethod

propetiieiss ébe methpd@wmrﬁgs»a test sanple defining a first
f,?gf,f‘g,en@ Epvfl |pgtadtlegg§a P%b éffh?r}ébrfﬁét sctH'FaTc"éCSn a{réé defined on the

rising: a
f,rg‘&g{g@édety of probe arms each including at Ieast one
ectrode for contactin % a respectjve location on the
test saniplprovidinga firssie iRfgoR CORYHISNG est pr obe

conprising: at |eagi. one ﬁ%r?ﬁ@arﬁ%lé&hqﬁﬁlﬂﬁlrﬂgeétsléast one

one el ectrode for conta ocation on t

sanple, iv) provi éllengodeif@sctomaxptmgam vsspeantive diveagioa on the test
first and a second holder for receiving the first and
the second test pPYPBE.respectively, each of the

hol ders fﬁ \)Kﬁhg% é&%hhlt@ﬁ&gﬁg%\bmﬁ;ﬁgﬂ posi tioning

and/ or t1 ng each of ol ders in three
di nensi ons t he takleasppee ptake awn incleding @t lagst ppe electrode for

connected to each of l,ect,r od f
probe and to the ‘égnt?@g'gg edﬁéat[g%e@?s tgedtgtsggar{hﬁ sgeigf‘g

test prOR/ygrw@n?eaSiesﬁaﬁ SarRtuSinCIding & fiestand §ssgord holder for
sanpl e hof der recei ving and hol ding the test

rexaiging thenfirst ape the seccmd m prohes respaetiviedy. egchiaf the helders
o8t PR STER B0p BF SlloOT HOF pehlfy ey e ncers
in r&OBindéisidhd, thé Bsstapparatus being 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.
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vi) positioning the at |east one el ectrode of the at

| east one probe arm of the second test probe in
weonsaz7ni th the area at a | ocation renote frpcT/DE2005/000417

first test probe, vii) transmtting a test signal from

at | east one of the el ectrode§ of the first test

probe, or, in the alternative ?romthe at | east one

el ectrode of the second test probe, and detecting the
Additionallygtte metlos acewiing todhesenentheaspact mayridrthrecomprise

. second test probe. Addiitionally, the nmethod according
'n§ec5”\eﬁéat§é\?r"e9§ﬂ€%f$%8t\“)nay further conprise

i nter mdé%r%vgﬁrfﬁ’é n@égﬁrﬁiticﬁteﬂ-‘cﬂ) g¥hdfaten) fopbeMbiting @magnetic field,

magnetic field generator for generating a magnet ic. .
field, bb) pesiieniogthymagaetiafals genaraiar gogaakihe figld dges of the

t hat .t field i Of t PR A '

magRe ¢ Pl ieTits sty e RBSE ML fip 3 bf B B atipre
The nethod according to the sixth aspect of the
present invention may further conprise the steps of:

Tieg mashod actergling tortbei shghtaseest elihersgsenByentios may Jwrther
to t.he.ar or relocating or noving the second
C‘?@QE'S%FI%bgt%Pg?Jg{ive to the area, and d) repeating step
vii) andéprelddaingrsrenowiny dtefisst égst prypbarnelative ty) theTarea and/or
nmovenent of either one or both of the test tpro@e‘?] i S
cont enpl Ealecating enmevingdhe SRGRAY ept Probr relrtivg e arge:
propertigﬁ of a greater area of the test sanple, as

t here may %e | ocal i sed variations. Mving both of the
probes i d) tepeatiagstep vidaridior tednteirmiediate stepsea)sediar b).
t hereby nmintaining a specific distance and

orientation between the two, or nore, test probes, is

Tﬁ% Zﬁo@ﬁéﬁ%f%ith@h BnERABF BN eBBYrdbes S EbRteisiate tbeaallow for

test probes are noved, alternatively, the test
investigaticnseofretecidcalmiopedins of apgreataseren oF teatost sample; as there

m%ryebep E)rc];ﬁsrergagériations.

Moving both of the probes in the same direction and with the same speed, thereby
maintaining a specific distance and orientation 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.

The present invention relates in an seventh aspect 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, '
i) 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,
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The present invention relates in an seventh aspect to

a nethod for testing electrical properties, the nethod
w@orpnesses: i) providing a test sanple defini nECEDKRGI0S/000417

surface, an area defined on the first surface, ii)

providing a first test probe nprising: a first

plurality of probe arns each ? cluding at | east one

el ectrode for contacting a respective |ocation on the

test sanii) providipng i secoidrigstaprobe memprising:pr obe

conprising: at lea e armin
one el ectrode for@ ﬁ%ﬁ?g@?g q%??%QQI@%HQ@?%@EPbgae%dmde for
sanpl e, iv) provigdbi@cang Qﬂbcﬁﬁﬁﬁéﬁm@tdsﬂgb ig)g a
first and a second hol der for rece|V|ng the first
(3

and
the secoiv) preddingreotest apeaisées inghiding adiest asrd @ gecond holder for

rebaitg teoaband i s (o8 hEshe P e, 2R drte hBRiers
c&inpH §|§P%itldrmg Héﬁbes?lﬂﬂqjo%itldﬁm’@aﬁ@/oek@obaﬂntgaéda@h of the holders
connectfed to each of the electrodes of the first tes

inpthegre dianensions, e iastieppatatun feceRipFiigall FORMRCIEE & Reoh of the

o588 B OB BT AL DRI, B scond o

pEab®p tige test appaetis furthericentpisiragna lsaha:tle weldeo forreceivingt and

and the second test probe, V Qsiti

haking hedast sAmplecing: GO SSRIROOR IRV thedirspangihe second

tés[i.] p&?gact with the area, vi) positioning the at |east
n8 &8ctrode of the at |east one probe arm of the

second t g5posgitiohiagithe etertradeswif tihe prabeaarses af the first test probe in
atloH l[‘em)te fromthe first test probe, vii)

CBFT@@FWF @affeynetic field generator for generating a

magneti c i sﬁronqu ihk &Qééét'dﬂé' &l8cfrbe oRResl [east cﬂiedprobe arm of
generator “so that field lines of the magnetic

tHe s¢cbrikteshpobe is m@maqt witbrtherarag iab A losation iegnetedeora the first test
rL test sanple, and ix) detecting electrical signals
PERP&he first and/or the second test probes.

vii) providing a magnetic field generator for generating a magnetic field,

viii) positioning the magnetic field generator so that the field lines of the
magnetic field defines a specific orientation with the area of the test sample, and

ix) detecting electrical signals at the first and/or the second test probes.

Additionally, the method according to the seventh aspect 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 the seventh aspect may event further
comprise the steps of:
c) 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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Addi tionally, the nmethod according to the seventh
aspect may further conprise the steps of: a)

WO e@aspa3rti ng a test signal fromat |east one PET/DREe005/000417
el ectrodes of the first test probe, or, in the
alternative fromthe at |east,pone el ectrode of the
second test probe, and b) det%%ting the test signal
transm ssion between the first and the second test
probe. FRd hernore, the method according to the

sevent h aspect nmay event further, conpri the steps
of: c) r@l'@@ﬁ?‘i"?ﬂgg@lp '%@?W@rt%ﬁﬁwrg a{@&r blr}robe P
relative to the area and/or relocating or noving the

second test probe relative to the area,and d
Thieepaghketig fisidepaly be gandraiedthea pegpanant @ﬁgn@% ap)elegtirrmagnet, a

oS BB e SRS o BGEERRG! EBABRE . e

maLhstic AaMiRSy aRabsarbbIgessstani, va ga&ionthihatdrdhereof.
%ﬁe rragnetlgyfi el d may b% subst ant f@?% const ant,

varying or a conbination hereof. The magnetic field

source ar .generator pr j 1
T8 BT RS ALS oy eGP h IR QU RTaR 4B RRERRo e tha
détRR 418péaRe ofentakien et thearph elefifibe oortheriesttsanmpleayhe

be orthogonal, tilted or angled. The magnetic field
orietion raynkg oBkogena, tilisdeer aedi on or be placed in a

hol der including positioning devices or neans, such as
actuators or the like. The nentioned test sanple is
Tlg%gﬁr@ﬁg&em ge:m@namsrdﬁay be idevixed, losatidn asbaplagsddn agholder
) A, a SOC or any ot her device of which the,t
inglusiichResitioning KeviGes Prdpeas,iSYCh &5 Aflapre PEteTRea
properties are to be perfornmed. The first test probe
preferably has four probe arns each including at |east
The enaitienieddest sdmoplevis preferably esenpeondudiaydedoe e, as an ASIC,

two, three, five, six, eigh t v ur :
agHieh 3SHEorany mtli%reqe’wc[:%ﬂ{)@plcﬁﬁhsﬁ%%@%a paa&ﬁ"l&?ﬁ{eq BYection or
i QPRI Sl 86 cAN SbpEARSYar8 fto deqidifdrimeder type and ma
ave any ar%‘?trar@%geomet rical configuration. d
The first test probe preferably has four probe arms each including at least one
electrode, however, the test probe may have one, two, three, five, six, eight, twelve,
fourteen or any other positive integer, number of probe arms. The probe arms are

preferably of a cantilever type and may have any arbitrary geometrical configuration.

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,

controlling and monitoring the conditions under which the testing is performed, such
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The second test probe may include only one probe arm

or nore probe arns, such as four. The second test
w@e@ba24331 preferably simlar to the first testPQIDE205/000417

i.e. in all of the physical dinensions, geonetry etc.

The second test probe may co ise a plurality of

probe arnms each conprising at™1east one el ectrode. The

test apparatus may include a housing in which the .
agiprebsuren compopitivardf sirkteqgsiphetr) tempepaiHieyacyy or In vacuo

housi ng may addi ti onal rovide chanber in which
CW&'Q”@SWQ‘%UTGSOB%W 89'9@3‘.3%?% W& ber may provide the
possibility of, or means for, controlling and

nonitoring the conditions under which the Lestin? is ..
Theeholdersein, the destaapparalsisare ,m@(ﬁ%@é the ppsitgning-devices, which

ir/at h t ) i
rEtsrabl i cornua e PR PlstostiEcAfH I Rrs, o fffdtfer aguators
alldNis® Ednird! dfhiRe hefleraRpsuiimisron resohwied. by t he

positioni ng-devi ces, which preferably are constituted
by piezo-electrical actuators, or any other actuators

Trl‘?el(:3 Le%wg?c?%%?%{fgdstitgir}e% tht delehist Bne WP tHE bR arms of each of the

probes are positioned so that at
tekepibesnge 0 cohtachwithehatest sampaahableashiva lesatipnspesome

are in_contact wth the test, sanple at .at |east,t
distergei bhe digfarehmayieg @r{bsm“ﬁ%‘n&@?ﬁ d%sﬁﬁﬂjs%éh?ﬁ?ﬁtﬂ%"e may
bénppe( Dy range or | ess, al so, the distance may be

g

eater. Atest signal may be applied to at | east one
of the electrodes froma signal generator via

P L BESELASI PR ol oL, P BEP i g o oonrtr
vitg.réi‘é‘étrl?':épltc%%n"eﬁﬁéh‘é?!?n oF iri] ek hprobes piteaaively, thegtest signal is

i gna aths in or on the test-sanple. This is

generatethhad/odtraosmittesl direugitor frem theteplesarypiee g% via signal paths

.circujt tests and-other t ' I
et e s apPlin TR Gl hPiet iy bl UeiFagRopdfly tosts
ciPbuitRStCaP bl it@sist hereof . The test apparatus

preferably includes detection devices for detecting

the transm ssion of the test signal through the test
anple. T L Of r t g |
TR GRS BL o B 918 L0 S it oy
coebaidtied thefcef. THid st apparadis grafarabd) imctudesaletection devices for
properties of the test sanpl.e. cordi to the .
dBiaaBNG s TanSTIRS QS LR SFRVGHE BIPUSH (e ¥ HATEPIgy The detection
iy A5d FODFd@REP detected and then sent to signal processors for obtaining more

detailed information regarding the elecirical properties 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 specific electrode in contact with a second specific
electrode pad, bringing a third specific electrode in contact with a fourth specific
electrode 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

electrode, respectively.
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may be defined on the surface of the test sanple and
the nmethod nmay further conprise bringing a first

W@ p®si1243¢l el ectrode in contact with a second SpPerDKR@5/000417
el ectrode pad, bringing a third specific electrode in
contact with a fourth speC|f| el ectrode pad,
transmtting a test signal % the first or the third
specific electrode, and detectlng the test signa
transn1ssion between the third or the first el ectrode,

@ ect L ve F%, o@ﬂﬁ% mg.gb“a?%é %Ee&?rggg&%dlﬁﬁgy B)eﬁorm% by visual

QYd/HPM¥ Rtbving 83&stiprebe unilt éleckicattsststhow esdtcontact with
at contact wth an el ectrode pad has been

araelaoﬂwda patifwapbesreachig¥edf the first test probe are,
preferably, substantially parallel and the at | east
one probe arm of the second defines a | ongitudinal

ThEpEsHE arfhe oPiebirsBless piobel @eabtefertlg mlibbtamitaly bacyflel and the
formng a base part of the test probe,

atdessi@prabe arel at thersamend C{Qﬁ@eﬁaflgﬂgktlbdsﬁﬁ‘ﬂ?ﬂg% fbgiprobe arms
prreé?rtgﬂﬁ/o%tgﬁf %&Q‘b%ﬁ;/tfﬁﬁmng@béﬁbaﬁ@%té&?%bé‘ such as

ect € presen
disByssHd iarrelation wmﬂbrerfaeaitoa‘lfﬁnaspﬁct@lf theopretSIaet inveniiorsihe test

of the probes and/or ods acco f th
probestused In TP RHOBSHBANS SIXIR RSPRELTaRE Hav M iar tos Niake
m% %r y 81lc IP8EtheEatuiés betHe ;l%%%sanw rﬁéfh'o@@ agtcording to any
PrECEion oF enth arranging two or nore of these
of hetfirpt ol aﬂneat of thiet priesestingentiopossi bl e

configurations. Therefore, the nethod according to the
si xth and/or seventh aspect of the present invention,

AS8He %%5$§Fm§ BITBALIS Bf ti'@%%ﬂ*db@strﬁéy HEfisd aatéctibe or length,

seco test probes so that the probe arns of the first

atrangingrtoleor morsubistheae tegtipjoles mayaesylt imsevasabpossiist
be arm of the second probe arm or arranging

G fﬁfzgtﬁ?ﬁ% S-and the second test probes so that the probe

arms of the first test probe are in an orlentatlon

substantially orthogonal w th the a} | east
Therefore, the method according to the sixth and/or seventh aspect 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 arms 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:
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probe arm of the second probe arm Alternatively, any
ot her angl e between the probe arns of the test probes
woregpshei3obt ai ned, within the ranging fromO toPGBDK2005/000417

degrees. Specifically, at |east one additional test

probe conprising at |east one,probe armincluding at

| east one el ectrode for cont a%% ng a location on the

test sanple, may be provided, and the method may the
conpr i segspyieigiatigast oneadditional tealdért indhaltestapparatua for

the test apparatus for receiyir nd hol di ng the at
receiying ykhalding Yhﬁn%tlIe@%ﬁneﬁ%ﬁ&gﬁ%ﬁaﬂmggaﬁ one

probe arm of the at | east one additional test probe
may define a longitudinal Iength. The nethod according_
Th®at leassond prabedamn of theeatt Irastsper additionaldepk probatmay define a

Iob&iﬁcﬂé%@%a&%ﬁ%%%@ Edfa%&@{d@i&o ﬁ{je[ﬁ?i? L%%/B%@\Eérgﬁtgggect of the
pﬂeeeﬁt iﬂ(/él?ﬁlﬂ‘?ﬁ%ﬂ}tfuMHSt’é‘oﬁ] fs@robe arms of the first
Y define

r obe a“first angle with the at |east one probe
arm of treasgingide fiests therasisand and tha@t feasienaraddidanal fest probe

. the first ope define, a _seco j , .

iy S e R B EuR TR ERF e Behe g ancle win e

atB8st dicSprobathraf6PMé stt@hetestEprobe, antetid praibe ames oftthe first
angl es nay be 120 degrees, or the first_and

ecand o
prabg| defingya becafid arglemith theonapiabgAALebiNg; %@eft‘% qngeadditional
tSLXth and seventh aspect of the present invention may
eShR@or ate any of the features of any of the aspects

one to five or six of the present invention. According

to an eighth aspect of the present ipvention, a
The et andssacondrglengayibe denica. r-dPeAndlss Dgihe 128 degrees,

Oﬁf{égfﬂgfa%@d sBedid g,ég@r}ﬁag;\gé =endhol der for receiving a

a second”test’ probe, respectively, nounted
in the housing, each of the hol ders conprising
osi tioni ng deyices_ for. positioni and/.or. .r el ocat | .
Thasweibpds RecRL e PR SvRaeroRect o € pRegit fifvention
ey ShcdpBPse ERTRSH thé Réatures of any of the aspects one to five or six of the

present invention.

According to an eighth aspect of the present invention, an apparatus for testing
electrical properties comprises:

a housing,

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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a first plurality of probe arnms each including at
| east one electrode for contacting a respective
wo omati243m on the test sanple, the second test PCDDE2005/000417
conprising: at |east one probe armincluding at |east
one el ectrode for contacting | ocati on on the test
sanpl e, the test apparatus eleCtrically connected to
each of the electrodes of the first test probe and to
the at |testsomsparbesteledecally chrnestedtaieaes of theotlectrodes of the

firtﬁgi:,%si S%@qeﬁ‘qﬁ’rﬁ’@{é usﬂggéét%rea&gggéééig e:sqsc??rr'@l tgaggr!oglggthe test
apgirdorgg&afphﬁsr ESNBHSNE d 9%@?;% hola st forRecditing Seroisldingsd test

e test sanple ini nt% a first surface, an
sample idef spexifioorietation refativario hedirsbard Heaseqpiddest piobe, the

f t. . test . Si I I I - t

tesC ERBRGTETLRS BLUFCRTAGE: o AReaero Byt FEAREEE, | ©
via at | gaginaPaenefatdiier gbaetdtingestest signel Elecsicatlpsbnnected to a
probe in contact wwth the area,_ or,

tramsmithgadeviee for ﬁanmit@;g thealest §iﬂéain|@2’Ttﬁ£ﬁ?Fé oge afffae electrodes of
SR 0P RS bt I P16t e atastone

clebRP8E OB Hicosediideenpidhe ihicostacimdthtthe sveacamt t est
probe. Furthernore, the positjonj ng-%evi Cﬁi of t.he b
appar at ug deisction dayieg for deterting tb? selaligngl frafigmission between

t &Lr\gf%ﬁ& fhe gééoq{(p@st gJps by any other devices

ng s I'Cl ent spatial novenment resol ution.
Sufficient spatial novenent resolution is preferably

in the mcron or sub-mcron range ssibly, ev . .
Fyrihermaere; g]gg@gsl’.uqmgg iresHf e %ppgﬁaguqs maybg 85'53%}’@}9 by piezo-
efé@%hc%?aéﬂd% rénﬁl‘té\hbﬁvél?'bzgr@/' otABAdEViEe @ brdvidiag soffitient spatial

probe armof the second y “define a | ongitudr nal i
movegtdnt resmufion. Suficiant spatisd nmvemeanitregelotier isyipfeyably in the

arranged, so.that the pro ar ns_of first test
MIFrepe aﬁ”@'@%@?éﬂ?g%lqp S%&%Y?%?'g\ﬁ"%ﬁ%ﬂqggat | east one
probe arm of the second probe arm or the first and

the second test probes may be arranged so that the
Thegirebaenss of thevéirst tesi torelee mayrkmsubgtaniiallyparallel and the at least

o%ip%]lgg tairrrq r(‘)f?l%’eb gg@c%d malyydeq{nte@%%@ﬂhdff‘fid fénbﬂ? at

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 arm including at least one electrode for
contacting a location on the test sample,
and
at least one additional holder in the housing of the test apparatus for

receiving and holding the at least one additional test probe.
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| east one probe armof the second probe arm
Advant ageousl y, the apparatus may further conprise: at

wo e@sti2gne additi onal test probe conprising: apCT/BESG05/000417
one probe armincluding at | east one el ectrode for

contacting a |ocation on the kzst sanpl e, and at | east
one additional holder in the usi ng of the test

apparatus for receiving and holding the at |east one
addi tional test probe.Also, the at | east one probe arm

Ai)e‘,]c@)nta"phete @ }eﬁlgqegrpséﬁgﬁ% gl’?ﬁ !8]; %lg%%i&r}ﬁég&ﬁ?ﬁﬁggte&jogg rfiay define
o fi _ |
R iy gt ﬂﬁfiﬁﬁﬁﬁﬁ?fﬁm%ﬁﬁ‘geéﬁft where

t he probthedfinst tbé sehend andthe ebisastiene gediional tast arpfecarranged
.Wth the at,k|east,one probe a fe. t :

i 8BENISRETE HDoR UBLbaRRea BIS CHBErTYdroR P SoBRe & st angle with the
aﬁl‘é‘é@f‘@né‘?%tﬁa Hink bf tHessutmdiesbsrobemaall thdprade heasbf the first

one additional test probe. The apparatus accordi ng to, ..
ptatbe defister & sesprat angle wikfethe ereREObensan of e Adgast one additional

o nccr)rtgeorate any of the features of any of the aspects

et?ﬁ@? 'seven of the present invention. The above

mentioned objects, advantages and features, will be

evi dent, along wth nunerous ot her 8}% ect s, advant ages

Thadppagatus @scordingiia Hie elgbly asRechebiia pEssht beppipn may
Ol gy 5 IR RaREBE TR ahf ot ld'Acpetss 8o s8vén BPfe present
iehtioged view of a part of an alternative enbodi nent

of a probe according to the present.invention, Fig.

3a-3c are schematic views of cross-sections of probes

Tﬂ%%o%ﬁﬂeﬁﬁbﬁé@?tﬂgé%grﬁ?vérfﬂé@@é bAR fedtues, dill Bedvident, along with

schematic view o of a probe according to the
npeseus other ebjéals, advagtades andifesatiresatrom theldaiailed degeription

of a substrate,
beIow, where

Fig. 1 is a schematic illustration of a probe according to the present invention,

Fig. 2 is an enlarged view of a part of an alternative embodiment of a probe
according to the present invention,

Fig. 3a-3¢c are schematic views of cross-sections of probes according to the present
invention,

Fig. 4 is a schematic view of a part of a probe according to the present invention,
Fig. 5 is a schematic illustration of a substrate,

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

weemsa2ssect i onal view of a part of the substraP@r/DK2005/000417

illustrated in Fig. 5. Fig. 6 is a schematic view of

two supporting substrates, Fi 7 is a schematic view
of a wafer conprising a number "of supporting
substrates, Fig. 8 is a schematic illustratjon of a

Figr dBés arsthamstippiew iohg prabe meitrded it BiHe RN satdds |

el SRl SBLF ey RV EasiRg sBEaBes Fig. 10
F@‘F henghbieheriticGfievd of b sratnaed ai recesspatuding glectrical
et-up, Fig. 11 is a schematic view of a probe nounted

comdudtive pefsuri ng set-up of Fig. 10, Fig. 12 is a

B STl LU 309 15 BEPBRALA i on
FigseQfo 448 Whs sthematiodicw bba ¢sst doméibuditiog @mprising two multi-

protruding part, Figs. l4a to 14d are schematic view
point prabestinelydindgiip¥eMEAL.conpri sing two multi poi nt

F@# ngg gis’s{bﬂ(:agrﬂe;tﬁ%éw\b? BBkt cdifurdiion éorﬁﬁﬁﬁhﬁ Wbl AuliLFdtht probes,

flguration conprising two ti- poi nt
afi obes, ?nd Fig. 16 is a schematic view of a different
test .configuratiqn cqnpr.ising,two [ti .point probe .
Fignd 6rip geschemals \ipw ol SUNTRFAM (<t &naTgragBh somuttis)ad two mult-
g fERhbgqof probes. Fig. 1 is a schematic
plﬁgg(%rat’lon of a probe 10 for testing electric
Fisop @25 ae sohematfzedews of laiieenativa eshbedimests abpisibes.
The probe body conprises two parts, 12 and 14,
constituting a base part and a flexible cantil ever

FRAM isES@RMhatkSlIYstratith &f £idHe1 G foritebiinupeleptid prbperties on a
conprises two regions, a _distal region 16 and a
specifie fadatinn 10 i teat s@NPtendheqiiakbe bPEY cPEMIrsRs 1wo parts, 12 and 14,

h ' ' .
BRGNS 2555 B4 B St RS eBeThe s
claril\ﬂ@vclfar! 9t Hhae ot sristls thegegibntfaldisthhegicro i anses cannection region

plurality of conductive probe arms, not illyst
1Bol he @gmylﬁgtiqm@gion 18 conﬁects the canfilevgr pért 1 Swih?%heedbase part 12.

In the presently preferred embodiment of the present invention the distal region 16
further comprises a plurality of conductive probe arms, not illustrated, for 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 26, 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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el ectrical properties of a specific area on a test

sanple, also not illustrated. The conductive probe
wa@eovs/1p3ef er abl y extend fromthe top surface oOPCT/DE2005/000417

di stal region 16. Alternatively, the conductive probe

arms i s positioned at one or re of the side surfaces

20 and/or top 22 and/or bottont 24 surfaces of the

distal region 16. For establishing electrical contact )
conetituté @bl iong arpneresaperiurebehales e ingentationsiy. Thecaperéures 30 in

Figi bars liualrategoobORdPestr e havber PEar i Ehis el §onings of the
prB&L BSingéhtid e Bﬁéﬁ@@s rﬁ§¥ LW %h?%;édh@etﬂb@i_miﬁgafation, such as

connections 'to the conductive probe arns.
roandnequarenoblegg cellipticateyianguipr s any ReIEONRbEROAPEY O

wher e..so of the material used to formthe probe body
combipatieigs, ved. These areas may beconstituted by

one or nore apertures, holes or indentations 30. The

apertures 30 in FI%. 1 are illustrated as oblong,.
Theparaas 33 nend et be taroseh@aing heleshBut BaybegdcriRtioRs. notches,

resent inventj t v, i h f

auBSanr S BRyer Bo B, HifPIeE R s oriifations thereo
oblong, elliptical, triangular or any pol ygonal
geonetry or conbinations thereof. The areas 30

d .
Alsor thsecannestigh re@PRd SHarydnclude arras WheteRRME Af irtllgq]eg?atenal has
no , i ons...d o
oG v RS B Fe oo RiPUGS gpgESREES2 i i 1. ho
corvtiehiregioneld way Haveey comesparelizy exgiombertee sisleen@ifillustrated in
Fige 11 RBe regPBPoIls GRG0 dar 8 1 hap g sbstdlan i siiffgs that i
p%@?ah?ﬁu?asr tJ4¥e Eéyﬁaé’fig@fﬂl&%‘w&%ﬁﬂ_tﬁ@@bﬁlﬁbéﬂbnt fegic #® However,

ustrate The region 32 illustrated
tHerreBian 32 or hapest bereohsnaytefing pnfangle Kuretatian torihe susface of the

oBapden eroncy) et PR Bl 43 bRER. O 7

hereof, may define an angle in relation to the surface
of the connection region 18 different to 90 degyees,,.
Parid3b aktheSidegr beommfithe ggnagctianeregion: 18 maodeiig adifferent

: : _ € _ .
Wil ST RETEr s ST S Brafte b, BRI o St aSReql 42 This
tHifSer feh¥hables b cartiivends terachiexeabhigh ddgree of flexibility.

cantil ever 14 to achieve a high degree of flexibility.
The connection region 18 and the distal part 16 may be

ThAtSHRRAMSS F&floPY 847 tAB%istal 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 holder electrical 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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36, 38. The regions 36, 38 nay provide a better

stability of the cantilever probe, but may also be
wopiostiz@d’t The base part 12 is preferably for mePCHEDKa®S5/000417

to fit into a co-operating receiving recess in a

hol der device, or the Iike, | gy a testing machi ne. \Wen

the probe 10 is positioned in % hol der el ectri cal

connections may be established thereto via the pads
cotthection regﬁons1%Imﬂmmﬂbudmerﬁﬁlluﬁhraterbnn@gt Qcher@ngm 40 has an

RO BP BT, GDPEPaRE PR EESeHIdhs B liygrated in
Flgg 308 CRNE 9\AIofRRE blckdric phftfvafohe diflitiedl fRsHitRy Allistration.

renmoving~a part of the material” across
theconnectlon region 18. In the enbodinment illustrated

ingrogh 4% eftnagithiers Hustaiad dn B Gl HHCERbBYISAHINIALA Fig. 2 the
nurrbél%ir ﬁﬁ@rﬂerQ 30 418 thik; Bewelver, fth@ nubhidrlof @bettbees may be varied,
ectrical pathways are omtted fromthe illustration

from zewo fto eRaNayrBs Possible. iTheusrayedifipxibiiiyynay berchigwed by any of

nbodi
rJREAAS Aol ST Do e EBABHRELS O AR g ancior
oNébi ffbre fdpefuzsy.0 to as may as possible. The |n'proved

flexibility may be achi eved by any of the neans
descri bed above, i.e. one or nore attenuated or

e

a§ﬁé{ﬂmg dreangled lsusfacataed |a$hmappogteacomagramrsamglad@urface is
in the opposite corner an?pﬁ d, sur.fac
aBr

IipFaiops SREQTORTLadSEhEE6noR st S fobdngingn the
n%%%&ﬁ?e@?&eﬂ?ﬁéucﬂﬁ%%@ PEI1 98 theeskchivi é}{cptﬂiécétﬁﬁlnb%lutlon
probe, 1.e. the et hlng

. . and the etching sol ution.
Fi g. 3a a Cross- sectlon of a probe according to the

Irg%fgs 8% (Igg\ég 0 'glrgl)#%tﬁg;gtr%d' %ﬁﬁgﬁrggﬁ%@gvém%naig illustrated.

THE z)rbﬁ‘é‘%trﬁéy aﬂaﬁy sGHéc@Wé;}Uo@f@ﬂ]dmatﬁﬁﬂ@rt cutdveayt Srea. The
ar 40 illustrated in Fig. 2, or be included in_an
irnﬂfentat@rmrrcmmyoareacmme@pnsiﬂuteet@eoarqum ijlugtratgdyin &t Ey g. 2, or be

|tcﬂ4d£§{,lde Surfﬁ‘.ﬁ s@ﬁgc?%&%@ﬂ%@%qgéfgﬂ?@gr;?@ %f tr?é Sifle surfaces

of ‘:dplér‘idléfr B6tieh SUrkrebaxlsodn any Ic@nttﬂrtatmmuheremﬂent ation
in the surface 50, with a specific angle defined
betvveen the sidewalls 44, 46. The surface

Fig. 3a specifically illustrates an area having a discontinuous indentation 42 in the
surface 50, with a specific angle defined between the sidewalls 44, 46. The surface

48 opposite the surface 50 may also include an indentation.

'Fig. 3b illustrates 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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48 opposite the surface 50 may al so include an
indentation. Fig. 3b illustrates a surface 54 having a
w@emwsiiewios | ndentation 52. The indentation 52 PEl/DE2008/000417

a hyperbolic or a sem -circular cross-section. The

surface 56 opposite the surfaii 54 may al so include an
indentation. Fig. 3c illustrates a surface 58

including an indentation or trench 62 defined by two
truri cdeadtrlam getaroBravidk ditteosidewalismbi, 686are Tubstamially parallel, the

sidewal | s, 64, 68 define an angl g between the two
iy Wil OB G SPGB LRy B BIRBOL BRERCHIG be
substantially atruncated triangular. Provided the

sidewal | s 64,68 are substantially parallel, _the trench
Figi 4 lillustrbiesea araaskeaciionivhare te pposite sugaeemg0,72 both include

: - ti ig. il . - '

ndiSBE0RS 74y e bt 85500 £ E38p AN BOnded botiom.

AhJSERAGS hefSndiidame st mbey indehiativhs airentias dredtavay areas.
substantial'ly rounded bottom Any surface may include

one or nore indentations, trenches or cut-away areas.

A nethod f i NQ: i 0.4:Si '
AR R OR SRRl e B Tenton may
cSiRfisnaR Pllowirgpssquancy¥alfistigis:on and t hi ckness

adj ustnment of the wafer, b) Wet thermal wafer

oxi dation at 900-950 OC. c¢) Front side lithography of
i) [ e LA; e d Lfe etch

a)f’\é%l:iogagi{ap 8%102&‘#%2@{3 IQ\?QJL{J%H e{a?n tB CVEEFF%I E)) e) Front
b)sivie theriied gradphyxidhtian an@dD-860CE. pattern f) silicon

trench, et chin FDe? ..Rl E) %) L%{:\%st ress silicon
Chfrront asleddhR@epPy R E'IL'%Q/EB( 7)) PBER side 1ithography

. . - (51 > i de et ch

d’g‘g’ﬁ?é@tb ?@'& Ctb%:@%ﬁgjb?o;ﬂé et chg%ﬁ%%égdhmggl]((@i )e silicon
epKiathe side libogrsiphy ©f treech motckapgtten Front side silicon

O AR A S
gPL&kistre8848ikon nitride deposition (LPCVD)

h) Back side lithography (backside alignment)

i) Backside silicon nitride etch (anisotropic RIE)

j) HF etch through back side silicon oxide

k) Wet silicon etch (KOH)

) 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 SOI according to the present invention may

comprise the following sequence of steps:

a) Low stress silicon nitride deposition (LPCVD)
b) Front side lithography
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A attenuation or thinning of the cantilever or
connection area may be perforned between step mand n

WO pooa/1243ep reacti ve i onbeam etch, DRI E, procesBCT/BK2005/000417
met hod for producing probes as SO according to the
present invention may conpri the foll ow ng sequence
of steps: a) Low stress sili g%n nitride deposition
(LPCVD) b) Front side lithographyc) Front side silicon

c) Frartisige silicbn hitrids etahofzsinisaditopiy) etgh) Back si de

| i thograg y (Back si | i gnnent) e) Back d I
d) fRackiside @Erml@@pg(ﬂf? t} H%: et ch flhrguzlh eon

siddn9iiB3s Kitdd & etcH (dnftroprd REE)D) Vet silicon etch
%%g% % chﬁ}-‘: Ol@@ont side silicon nitride
HFOethﬁ glméegh ;fmmmrc and&le)CkJS)de\@lh@UaﬂKlﬁBever t hi nni ng
ctrode formation, e.g. netal
Q)SN %Wha(@@atterm ng. The methods of producing
h)téléz%rt&Pgﬂ-lFTay be nodified by persons skilled in the

, orientation of a {100} surface 80 wth
i) Fespeite $lh>CQﬂIyI§1dﬂ eishr(apisotroniedllEd2, 84, 86 is

ustr ted Et ch h K .
) WpraReble i et R oo hea by the ¢
k) Eiddrdipmatibh Us gl ietdl évapbration sed patlesiing.n det ai | .

The base plane of the inverted pyramd is defined by 4
line elements being parallel with two <

T&éﬁfﬁt@%cisﬁﬁgft br%ﬂﬁcm?jh[ﬁe @eéﬁta? P@nj}noHﬁ%G tf;P;BeﬁsBﬁs skilled in the art.

ng may ITrcon wafers. The digits
i n braces denote the orientation of the silicon

In?ftjgr |f5f:;1 gﬁeq\%&jg}] ro? S@E{%@b} rfgqﬁl géal lhﬁ% F}g&'t\? sec%g?a%f)gllc axes 82,
8 é@.s‘iﬁl?st 'étbﬁln%rt}ﬁﬁd@h A¥iask Hdle 'r_'éQJItSEm dp@:rdmfden shaped

hown 't og er Wt hree axes h,
grobives e8atgfined bytthel{1ak}-planes iitisirated i El.g %ﬁ@fd 5b in detail. The

ORHRBRE NG iErer PTG (g i€ elGhSiits fting paraliel with
twkd g4 dﬁ’@@?(ﬂi§at e system descri bes symmetry |ines

I'nside the nateri al
The base material used for the manufacturing may be silicon {100} wafers. The
digits in braces denote the orientation of the silicon surface with respect to
crystallographic axes. With silicon {100} the wafer surface normally is paralle! with
one specific crystal axis. In Fig. 5, a wafer is shown together with the three axes h, k
and 1. In this example, the I-axis is normal to the wafer surface. The axes are drawn
outside the wafer for convenience, but it is important to realise that this kind of co-

ordinate system describes symmetry lines inside the material.

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
symmetry, 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 symmetry, they are commonly denoted

{100}. The regular braces indicate a plane being a member of planes with the same
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Surface planes defined by the crystall ographic axes
bound the material. Thus the front surface shown is

W0 b@5(9031) - pl ane since it is normal to the thiPA/RKR®S5/000417
Due to symretry, the second axis or the first axis

m ght be chosen to point upma%g the front surface
woul d in those cases be deno either a (010)-pl ane

or a (100)-plane, respectively. The parentheses are
crystatisyrmednyatoethab e {100} plarest arei spesifisallp naresl toginyetal axis but

all these three nes,k have equi.\v t symetry, they
thﬁF@e&ﬁ“’\%‘rﬁeﬁuﬁgﬁgfﬁ&wﬂ%(ﬂxesﬁgrqga'spar br aces
i ndicate a plane being a nenber of planes with the

sanmecrystal symetry so that the {100}-pl anes are .
V s gamuSyam:bquwgﬂ compoLngs ganHlel siigen +1@ae of fhese compounds is

t
e L RS e R Bl K BB A Sl o
duFé&@ﬁs%@gm@éﬁdﬁhé £1009GHRCliehSdre eqsiedivacticns, wHerenser 111> are
does not etch equally well in all dire

egremelarslov&rlde'eetlml\b:rw edcethe H08} @Jﬁgﬁscﬁf}& 18&4,3“93 intercept

Al D nbh TR ELOATRY ShSPadhAset aShcondion surece
clePBE with1d Bremicatig résistant esaskliaydrolitoaome ies qultLePﬁ@H will only
If a silicon {100} surface is cover

be Rbie (At PRGN #6R N R H Fres O it heh ipe the hole
mﬁgé' #éc# %ﬁe@H@lgﬁe% Bo@h%ﬁé‘st §Ioh§%é“&0bafdu%fcﬁ@n it will be

I nes t frame the hole in the
confirted 558{1t1h@-p|m¢semahemem@avav\meds1 t0>oliges he the front surface. Such

an RIRheSHAIB S84p SPRUNIh 1R SASAL G 2o 0AP T RER outine of
t@“ﬁ@e?@ﬁgé@'&% ?%}/F‘arﬁ@al Sh&FE Rolewill hesuia e two griogse sketches

he front outline of the hole is
skovniraFigs, 5a angk Borllustratstihjse if thefeongioutlineds gather 1gtangular, the

sampd‘gfn? g1t1§ }%ée%h\{% o Srﬁtg%%f polg o h?\gg\r/%? Qae pair of oppositely

oﬁﬁﬁfe@ﬁ%ﬂ?—fplaﬁébewﬁlaé&ofnw bblbn@lfékulﬁh?ﬁea \Wshiapdad) obhbng groove. If
e etched hol e, however, one pair of oppos

the inawsk d0lg is1sufficieptyssraall GoMpased wih the VEHE" V@%@é{sﬁn@e KOH-etch

il SRR AEAD LS g B S Sl i 5 e o

hbleis KRy 1uidd, tisé KOB nsdyoptch rmleNaymeugm theowaier{
111}-pl anes T eft as shown in Fig. 5. If the front hole

is sufficiently large, the KOH may etch all way
0 AB8%Es,3hEir orientation with
Std%#e’i %ggﬁt‘]?caﬁ@’ﬁ%ﬁ 0 ém%r?t@? '&Sgamjphaem{rl ori ent a|t| on
rédpdut t@ﬂ@@@sﬁaﬂognfwhw amsaaﬂeom(}%hmejl definedafe{11100@ane makes an
wel | defi Ai ﬁJ pane atﬂ |
angle of 35. 2 W|th the [00T]}-direction an us 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 manufacturing
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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angle of 35.2 with the [001]-direction and thus with

the wafer normal. This angle is a geonetric fact,
w@raen243y1 t he nature of the crystal symetry. PEI/DK2005/000417

exanpl e of a multipoint probe has been described in

details previously. A nunber gi freely suspended probe

pins nmay be etched into silicon dioxide on top of a

silicon chip by neans of traditional MEMS processes.
Thehprquesb eequandeafor propry manbéaeisrd is: summari sed here

because gert,ai arts of 11_. LS | e ‘

the subj ‘EA dsp&{afﬁl(;e 88@%}%0&1%@ {S]r@l}reqfa?yé'fw\ég wellidefinld thickness
is £8VEred Wi BEfim Bhick BRicOn @iskidk RIyerOTHIS isdona bg wet thermal growth.

recess. The process sequence for probe nanufactg e

1. A doubl Bhasiraet gide iseepast, Qe farcydedicpr r %ﬁi\ttsém is
oS P e MR R T 7 CPRRACH bty Tt orn s aloned

togﬂé\th;?dire'E{ﬁt@né pesdisaly de withirchastions &ra dégrekr ont  si de

e pr i

| ayeP \(/)vi §.h El)'ﬁe p%%gch E;%%tir;}%?égrﬁ i‘s{)ﬁgr_\éfgﬂ'gd Bg?l{l%frhﬁf Igi%te silicon dioxide
- i r 1 i H . .

o SR 4TSt [2actb oG GRITPITRARIS I Mo rieistis

sttippssferred to the front side silicon dioxide by neans

o e LS oIS oo, e By LT oo
mlﬁahg'o‘i’ Idv@ﬁ?éss%ﬁe bR¥MRl 9880 ddpdition.tri de by means of

ow pressure chem cal vapour deposition. 5 On the
backsi de50Ontthe bagkside of e walas thecbarksidsr patieyn is transferred to a

transferred t hot p .r.esist, | i : .
plbBrrer o gt uinyt: APl Eb Yo ptbkclnd pattem 5 gayetuly
a|§r]d&r‘t%4h59rdrﬁ aide’ Patterfilisla raask aligndrnThe Masksidkipgttern defines the
e backside pattern defines the outline of the

outﬁ'gpsof thek progei ehiilps takdngiinto aﬁg@untﬁaatkia@w@c&@d@mtﬁ?@gﬁd the front
t f | i . i ndi Vi ' .
offite 57 i A A8 U R T b Lo 0RB e oM

eRhAAHESDdBBe2 38| fidled didewadlisswith tdspees frevertical, i. e. {111}

vertical, i. e. { 111 }- planes. 6. The backside
pleaesern is transferred to the silicon nitride |ayer by

e o 67 S0 B REPRR R a8 S it Wbk tayer by
means of an anisotropic reactive ion etching. The silicon dioxide layer immediately
below the holes in the silicon nitride layer is etched away in a buffered hydrofluoric
acid.

7. The wafer is etched in a warm, concentrated KOH-solution under
careful and constant stirring. The KOH etches entirely through the wafer, thus
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 front side is removed in a reactive ion
etch. Immediately afterwards, the front side silicon is under-etched a few pm in an
isotropic reactive ion etch. 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, typically e-beam

evaporation is chosen.
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bel ow the holes in the silicon nitride |layer is etched

away in a buffered hydrofluoric acid. 7. The wafer is
wer@hezi3th a warm concentrated KOH sol uti on uPCEDK2005/000417

careful and constant stirring. The KOH etches entirely

through the wafer, thus defining the individual probe

chips on the wafer. Due to tﬁ% hi ghly ani sotropic etch

rates in silicon, the chips get a characteristic "gold

Far";llkg shape. 8. The silicon nitride on the wafer

ront side is renmoved in a reactive iqn etch. . ,
ThepeaTaY Peca BLFam Faip v Fhoar Mradraly fdisnajng cantilevers

. _ g . i . .

S B A e e P Ty Probe may
besuskd foatrhaking onerot elltipdintresistanne measuregagnis limthe migroscopic

reaggéﬁl.nlogﬁxg@néas%cﬁg ﬂ?%ht deciﬁlna é%g%&loé(]{éjggléﬁﬁt g%s 986 mounted on
a Fa(?g%&gél%ﬁnaté YRt ¢Rks| o highkRRjTe & ba psonkhival smbiliaske Jilestrate fits

probe may be a silicon chip having one or nore freel .
meghamidalhgintaiite measuring head.avkick coptaing e 98‘&%@@69@%@0“”9 and

and wi.th spacings of a few nmso that the probe may be
Pf&g%ﬂ%ft&ﬁt'ﬁﬁﬁ"ﬁag@ne- or nul tipoint resistance d

measurenents in the mcroscopic reginme. In order to
handl e the probe in a practical sitﬁquati on, ,? toI
The idesuprhiad e self-aligamestisde explol hginalds th?gﬁ 1}-planes of

dear ni P b . i
58 50 L TESOATAFEL At e 03, SR e oo
ofhBE, these skivmalls @mné aohtengplated torfit-pemjelctly intata grave that has the

s&é%{gﬁiﬁ% @@EQ Cidaelse i(?g.iﬁg/d@te%%ﬁfo? Lg{gﬂjﬁ';‘g&ﬂg& B a:slichh(100}-wafer,
w\% %ﬁemgf@@ asg%rg%‘%ﬂhs?]rpf)uﬂﬁé tRAGRE e%éétglﬂpﬂﬁe\ﬁﬁidrin@' ef ineasbttom of a
C ot her, ewal |

to eac

respe 0 € these si s are
prabet Fhisl griaed with beirefemed tecad § probereceptasle t hat has
the same angling of its sidewalls, i.e. by neans of

KOHetching in a silicon{100}-wafer, we can nake a

Tg%%k‘ﬁ%é/%@écﬁ‘}én%%ﬂ Qfsifadd nfdrisagrsist y to the inprint

ottom of a probe. This grave will be refer

to as a P Asinglecigr polishedmiicas OO ywalelefch well dsf ihed thickness

SRR RaTRPHBO o e AURU LA Rl doo-t25
This is done by means of low-pressure chemical vapour deposition.

B. The front side of the wafer is covered with a positive photo resist. On
the front side the substrate pattern is transferred to the photo resist layer using 1:1
photolithography. The pattern is aligned to the <1 10>-directions precisely to within
fractions of a degree. The pattern layout is summarised in Fig. 6. The layout in Fig.
6 defines a double set of substrates 104, 106. Every layout element within the white
thin solid line 92 is repeated as a rectangular array throughout an area on the
photolithographic mask that corresponds to the available wafer 112 area. This is
illustrated in Fig. 7. The photo resist is illuminated in the black 94, 95, 100, 102, 108,
109, 110, 111 and chessboard-patterned rectangles 98. After development 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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is covered with a thin [ayer of |ow stress silicon

nitride layer, typically 100-125 nm This is done by
wore@ss24371 | ow pressure chem cal vapour deposi t PORDKBI05/000417

The front side of the wafer is covered with a positive

photo resist. On the front sig the substrate pattern

is transferred to the photo r éi st layer using 1:1

photol i t hography. The pattern is aligned to the <
cokidsporidinectol athihepareas 94| 951 t0Qy 107, i 0Br 49, bH 181 and rectangles

degree, The pattern layout is summarised in Fig. 6.
9rieFigiout in Fig. 6 defines a double set of

substrat B?TAQ%aJéﬁé-etéY@d ¥ 480U vRlrfiTRBhcehtrited KOH-solution
white thin soli Ine 92 Is repeated as a rectangul ar

urajefrablomdulgbtfgltbcmnsiantsﬂtbdn@n'rhm Ophwilbenly ietigek ghese paidk of the
ol Sigs G iesatp tntary Tos 263l SMbER niido AR protBss i
sttlall)géﬂ,‘l\)gﬁéﬁﬂwé ROHMBab basHed%htir8§, thidgh theZvaféPfh thbe8 pattern

1 and chessboard-patterned rectangles 98. After
elamesits et forma the peobshecepiestasst, all white regions

will b t LSt . ' .
pat tern FoNTEHariio BRa' dhynEh e wafsr nHecp BRRpRdSFIckire defined by
FiRj. BrHERIPENETERGS7 (rbcimgalirsptayagfithe detail invEigi 8 Now, the white
etching. Afterwards the photo resist Ls.stripped. At
aneis FePERSAIYS t%Wﬁléﬁrér% @Ldoer- J@erréeta@ﬂg%bgﬂn Fig Eiriesopds to a
. | | j . .
I R 3 R GHERS SRBRIRAPLR, belch T Rgio 00 cotes
tHe’bcﬁtcg‘? of ttl{éare'}?gﬁtamlése?f fweo edamhdeltaﬁhedrpr@l@@@hdratﬁs1o4 and 106.
concentrate
L s R e
{1"S 1ir1|‘?-.'btlan°'ééj|§ctijr8lfn dgV@r]r]f]\lﬁfsaF‘eL ndeNBIFigr &t wiIRaRS gﬂjoﬁr’ﬂ along vertical or

i'’con n rocess is stopPed, wh the K
hbrzoreabimes atrthe hettpm off @ gryovehwhaseas thes Henrgleg inee alvays

I h f .
ETTERRET N
1qi?fa'ré‘%g?@%éﬁgélgnn%r{t‘P'l@érﬂé.' AsangheRiditical récienyrisodd aot have side

array of etail in Fig. 6). Now, the white area
edges 4% lines).HEhisds becauserthese trctansles coptinwg el thg way through the

Fig. 6 correspon t reqj
ofh e SRECBIPS By rEASb et 5110 B iggnoes rom e
vERichN Reighpobahy eBIL TR suttigpictitasectingles will extend all the way
sem -det ached probe substratesl104 and 106. Th v¥h e ,
thfouglethe layest Ebe égmuaaied atrile W EeRaGHNACS! ShAldieriag the vertical
ends %I? H?e“fag/BQt.

F. The wafer is easily broken into substrate wands by breaking along
the through-going vertical grooves 94. 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 seen 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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{ 111}-planes adjoin. Wth reference to Fig. 6 they

wi Il always adjoin along vertical or horizontal |ines
wa@eooshai3bot t om of a groove, whereas the 45 angP@UDKRIW6500417

al ways represent side edges of the groove. The four

quadratic etch pits 108, 109, ,310 and 111 are used as

al i gnnment marks. Al so, the ve? i cal rectangles do not

have si de edges (45 lines). This is because these )
postiveaplibtesesishs iumiretéd t Fieessanegidnsouiysubsequenty be etched in

Ko hATer Kl Be biaddreds Sepresanty PELrGhasdpbllgting the eton
glgal%lk/leg- THESR ;5|t%ﬁé£ taHEﬂn WRIg 18l doteetirre| 9t AftdrIKGMiaas, the

the way rough the [fayout to be term nated at the
chegsboasppattémnedaectanglen28 repesaetstthe batiom eaiwaepipbegeceptacles.

the lLayout, F. The ri-s .easily. '

Thisgain tpgo%ﬁggsﬁﬁteﬁr@aak i1p§ lgﬁgﬂsgtnﬁéqg@ﬂgggt@&IsHlastrates by
bikirCAbng BN DA lin&farar diithathe thiderinor okerizantalgrooves 100,
i ndi vi dual' substrates by breaking carefully alo

ng the )
102 in thermisdigypbthedeyae Thraray ofilpzakingds sirefian to tmgw%'fm which

11 B0 T B 1 BB Y s,

regularly formed pieces. Alternatively, the wafer may
be subdi vi ded by techni ques connonl

) ( known as di q_u ng.
The gdgesiof ths fralisslbsiiatiets Jeliied MengAfs sOFoME Rk N4S: edges that
a%egﬁgrg%hamu[#ﬁ% fe%%ﬂtotﬁérq‘ﬁa% iaga\l:eﬁ?’@’féi{actlﬂ_ BB, P WhdrRas edges that

rn w the thin so ite lines 1s repeated
akepaiafiel With @adh btiiérzarstialfact tiuly paratiet. &lonsequeatly,dhe substrate can

limted by the fer siize as illustrated in. Fi.g. 7, .

Dol erRabiPAIC NS diso S8 oleee o el lgh lh¥ méasuring head.
represent the areas, where thepositive photo resist is

iIlum nated. These regions wll subsequently be etched
Fign TkéaHeniticatly KiDistratashthetpadtenn fayouk freas Figs Orrepeateg?4 fimes and

111}-pl anes boundi ng the .etgh ooves. These pl anes
d%ﬁ;‘l@tgd QI"‘dtﬁE atVﬁEgWS?%r‘éﬁ of g SW%I%F' After KOHetch, the
chessboard-patterned rectangle 98 represents the

bottom of two probe receptacles. This Bair of probe .
FiguBsis reaschematic, ppogpaciive iaveal aprebe Wd2iandi  Perba supporting

t by b [ ' t '
ST IO RGP 9 o0 fo. The recess
isl@irad By thebatk walfl16hihe taycside welle Mdyaraf 120 eard thg bottom 119.
is simlar to the way in which you woul d break a

groove-patterned plate of chocolate into regul ar

T@'ﬁ%ﬁi&%’ Wra;lél—gg 15%1%‘; ?@_é"ﬁ-"‘f%@tﬂgh% %@Bf\&é{j\l?‘i £6 A56e $BENTSHned by
etching with a specific etching reagent. The etching reagent may be KOH or another

etch reagent.

The probe 122 includes 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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are perpendi cular to each other make angl es of exactly

90. 0 whereas edges that are parallel wth each other
wae@siipwdfact truly parallel. Consequently, thePCT/DK2005/000417

substrate can be fit exactly parallel with the side

edges of a matching slot in tg measuring head. Fig. 7

schematically illustrates the gattern | ayout from Fig.

6 repeated 84 tines and distributed on the avail abl e
Attheserf 130 fEmoiaf feom the gndavals 126 ot thenpriobe, 137 058t MQke probe

a8 SRR EE aEe: Sr 32 pEAPERLAEA S B Sasproments
oﬁé&@%,gpg gt%rﬁﬁﬁode?ﬁ@@&ffe%ds@mptdse back wal | 116,

\ s 118 and 120, and the bottom 119.
The side walls 118 and 120, along with the end wall

116 hav een d by . [ it h i.fi
T Bty 7o R aE Eolpae Rien bl B pRER yefys 136 and 134, on
th@"’(@f) Rerfagt of tH@gﬂfb@t 122 Mhepaligrendid Inarsi mag assistim verifying that
wal |l s 124 and 128 and an end wall 126. The

i d [
thezprobed 2248 plrsgedreoreagly da thg fqpeﬁﬁecerrsﬁawqiﬁ'g alignmepgmarks 138

f Y
o LB o R G P SR g o Bl prne
stigoring bapstratt tie base 114 and simlar with the

bottom 119. As the angles are supplementary, the probe
will align with the substrate 114 when the probe is
F@%ﬁ%‘a%ﬁh%aﬁf&%hﬁ%%ﬁ% difh tihg Vi BdPn alBBfe BROWRIGIRR self-
y be placed nechanically, 1.e. by a precession
aligrrhémiesubstratey and heut torfittthe ppolze-downtinteghe seiceptaciee The right and

o sioer Db el B SAAL b B85k o 6 BERRS e o caon
othef a%yalé’c?s%‘rﬁgg gtaPalléﬂé ?fé‘br@%@%lfgﬂﬂ‘@‘ﬁe%eﬁgacﬁ,eﬂ‘td baeKside of the

and ot her, rties of test sanples. T probe 122

sulestrdteris mestly defined by@areedge that és siriciy perrensisylar teghe right and
nd, 134, on the top surface of the probe 122. The

' ‘?Qﬁﬁﬁent marks may assist in verifying that the probe
122 is placed correctly in the recess. Correspondi ng

al ignment marks 138 and 140 may be formed, or by other
ImEign$ the subsisate is Hlustated fforya piseeview Slightly QB%%/ thegurface. The

substr 4 ' i Coi i 0
SHRRIEA 334 Rl BRP o  Bfhe aringl o o5.2
WiHREE hatfah ite M, tduef totthé leeystailtie stauture df thet inaterial.

receptacle. The right and
The front end of the substrate has four triangular facets 145a, 145b, 145¢c, 145d.
These facets 145a, 145b, 145c¢, 145d appear due to breaking or dicing of the
substrate pair in Fig. 6 into two halves and consist of the silicon that will remain after
etching of the grooves. The facets 145a, 145b, 145¢, 145d may protrude a little, 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 top 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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the left sides of the substrate are bounded by edges
that are strictly parallel to each other and al so
w@reosae43yl paral l el to the probe-aligning recepP@DE2005/000417
The backsi de of the substrate is nostly defined by an
edge that is strictly perpend'% ular to the right and
left edges. In Fig. 8 the sub grate is illustrated
froma side view slightly above the surface. The
alohgl evaslisstiaté froh,8.e. BRMooA lindeasalles withttbe avall 1, may be

acé%%tae'd:%aﬁb%&%%@ag%iﬂs Ay e Plars B ptbinlpbiedy Vi g/eiftally meet

ﬁhb ide %\Fs {198k 1208f e ﬁé@@gwtp@tw@m prabe 122 further
I angu acets 145a, 145b 45c, 145d. These facets
dcmswm mnﬁmaneaa@y famsdt agpwavs inje dl@nme@émlthgthepuﬂme of the
rdlc of the substrate pair in Fig. 6 into two hal ves
eSﬁBaE sist of the silicon that will remain after

etching of the grooves. The facets 145a, 145b, 145c,

145d may protrude a little, but this is contenp
IntFigsal endl @ e gieatiealmashways eRdhGPERILSYIagHR" PORAIEY and only

subs rate el f-alignnment groove, being the probe
aé'glnéusttl%‘ieﬁ?l | ustrated. The two holes 138, 140 on
each side of the probe receptacle near the front end

Abetorewald | Baney bp Teiraed b bR o 13 TSR HRCoPge
d%%({ bﬂ%gﬁ" %&% ﬂﬁ@%n&%ét@ﬁalmebﬁe%sﬂ@w114 and the

%8 recep t-uncertainty in the
tlrﬂ@SJsdefor e@:air[gmetrbeem bslsrmeierablerthat theehottgna @fthe probe is not

inifaomeBatiaet weh e batBevalh 19 T anEemBEARTGRRY e rdghsd. the
b@t‘(&ﬂt\y&" Jf’#’9 H%?t é’HSné’flstbhf-‘ rﬁéé#‘ﬁ\zﬁgltlhét tﬂaé&e@ésslﬁ%p@‘n ihke

recepta the probe 1 further down w
dewnwbtdadmemisirylnfreiatlenlto t|3¢ getnay of Fig-&-al i gnnent WI t h
the outline of the receptacle. In Figs. 8 and 9 the
el ectrical pathways on the probe surface are omtted

F%@ lg e ébﬁeh?atl%ﬁgé Vi@ of tHa st @ﬂFlgASDGFhé (pm)mmZZh]aQ been
formed in the bottom of the reces

plaeed pbave dhel sgrassi of ghe subsicatent 1 Taeank WAk 128 & the,grobe 122 is

t

ngﬁ pefgg@L %a?ﬂgﬁl& g}éc, gg&l f\@l ! 1%5]o4f it éé':égBHg&ttehgtﬁe 4 Sf€rnative
eRPicRfiemls, tHeehdukoRell 126 el the b‘a@kmu twnmytbe/unfactaheontact The

bottomwal | 119, |n one embodi ment of the.recess
bottom of the probe 122 is not required to be In facial contact with the boettom wall
119 of the recess. lllustrated in Fig. 9 the “bottom” 119 is not present. In alternative
embodiment, the bottom 119 may be present depending on the thickness of the
substrate 114 and the time used for etching 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 substrate.

The alignment marks 134 and 136 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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bottomwal | 119 may be nonexi stent, nmeaning that the
recess is open in a dowward direction in relation to
wo b@sas37up of Fig. 8. Fig. 9 is a schematic tPEI/DKeWS/000417
of the set-up of Fig. 8. The probe 122 has been pl aced
above the recess of the substrate 114. The back wal
126 of the probe 122 is not i #% acial contact with the
back wall 116 of the substrate 114. In alternative
weslforhesnTise wichkehingKagitilated 2 Gepacdatidmeofithe kndigiduall dipporting
g/ be in facial contact. The bottom of the probe 122
sHBRStrRfeSr equired to be in facial contact with the
bottomwall 119 of the recess. Illustrated in Fig. 9
the "bottont 119 is not present. In alternative
Teetprdberdits inta the teceptadal a8d impositionped semectijcwih desppabdto the

.h hj ck f b
Ahgimert M 158 M Jr8 kit e n aidiraebmedtt 1 o is to
eﬁguﬁehlﬁaﬂ@@éﬁtact' ;Sadssofﬁhéfp%l?é’ be ik b@éltbhamﬂﬂmeoénbﬁequently fitted

the probe is not in facial contact with the bottom of
cohtacting socketrofithe maassringtheadTibeathgmigsues ahalignment, i.e.
and 13

oA gt BBl o bR Borel bl QB sl dEgiment. The

pidtse $22 frapesuddde RNsladd palilee withehe sabskateby swifhatg and the
The surfaces have forned a recess constituting a

PRk lengtiyass is Raraligt with the psERe YRMEEpEE: | ng
substratewas fornmed. The weakening facilitated a
separation of the individual supporting substrates.

Tﬁb&e.fdmbﬂ 9 Isttﬁeibmlttom bfathleqntrebe acteptacld. The mweirtdlemedetch pits
caorrect | respect to nrent mar ks

1@&014&ﬁ@r\@1¢sjp9%0 S raligheiy F@fi{l‘i% frRPRIEC e@ds st bg positioned
with £BSHAR cg?ﬁtrelﬁﬂ@elg (5‘“?&?90%@9%!8‘?&2!%0On&ggs@ethbrbrobe 122 also

positron wt bsequent | Itt
csntdnm tved paine ofrbansmntaldwl%mé'mte 1Bdhand I136UesFlgf9 these pairs of

i BaMERts 13+, ey PRen uspd T AGh A brote o the 4Bk FhGirection.
ﬁh'é%sﬁ%ﬂgl %ﬁ@eﬂtémﬂ) \ﬁﬁ!l? ttﬂ@"t@éHrﬁcﬁué"h{a@ By&s ﬁ#llfbﬁtésaiZ@ pilrlévlthout

surface, and probe length axis i's "parall

affaeting the mquwnhe@mtgacmg of thengrobedliZzgntothe m%asuﬂ@g head.
bottom of the probe receptacle. The two holes or etch
pits 138, 140 serve as positional alignnment marks. The

TeRNAGR/e PasiforBl Sligh®eRPR ndteneuivet sueciauit 4 Bpﬁ‘@’f es|nce the
relatively to the receptacle. For this purpose
digtamee from thieqeesitional alignment marks is defined from the Iayout of both the
probe and the substrate it is possible to shorten the length of the receptacle
(decrease the black area in Figs. 6 and 9), so that the back end 126 of the probe
122 will be bushed along the probe length axis. In this way the probe 122 will be
pushed into alignment in a passive manner in both planar directions when pushed
down into the receptacle. This passive alignment along the length axis is
contemplated to be a bit more uncertain 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
sufficiently narrow so that the probe will not be in facial contact with the bottom. In
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contains two pairs of horizontal |ine segnents 134 and

136. In Fig. 9, these pairs of line segnents 134, 136
whaws/1bsen used to align the probe in the vertPCHEDK2005/000417

direction. The positional uncertainty with this

techni que may by as nuch as 20 .,mm w t hout affecting

the subsequent contacting of the probe 122 to the

nmeasuri ng head. This active positional alignnent is
thisway, thegpiabed! 2%isueldin place eptireiy besau%esog the enrdaetrhatween the

VA3 R PR e . vt
nBPﬁéH@étﬁj plané ek hidy fidve 4 engabe ?cﬁugrh%sfs%&m\ﬂﬁétéaround 1 pym or

(decrease the black area in Figs. :
belew. Jaik haa @oisignificanaseonscothe F?LFQQG\I@ flt bb'é Itm%mmplwaor@éatwely low

g ol B G5 e 22 S DSy g s

pl anar directions when pushed domn into the
receptacle. This passive a

Nexmgttes hewranealhihg ifacs reaglalg@ﬁ% 0 ﬁa.ﬁ}:@(%@smﬁ?mﬁke out the
A ks i et
fllzedi usmgheshght pregsure dnoibie ftmt@ndeoow’lemmba 128\body. The mass of

de s, Thus, the passiv I an the
5 ot 17 & BhaPresery P e SRBaimg s ths Miestifone
[

a?écep acﬁgww%%&?%?‘aﬁﬁe é%'é'ff‘tg% Fiff’P%Wa“‘ﬂ"d 40 pN. In 2
nsedduripgesitubsionahe @ansiie velsaof ﬂ']beprpbeiaee forced muto deataat with the
facial contact with the bottom Inthls {’f
sapple P heimeasyred xilk afarce sHprypgapte with! %ﬁ'@e mé)eae 40 pN.
between the probe sidewalls 124, 128 and the

receptacle sidewal | s 118, 120. The sidewal I s are not

B?/egﬁrfaeghgy/ew anridstly onethe fimne sarface bﬂthe probght22swith a macroscopic
mewhat around, 1 nm or be| ov}/1 Thi s

taQlgaiarce st dee B ol feagibKe als! B qnsus%ﬁ 5% AL the,praes|32 e held in
p'iﬁéegtguél’%%gl @%’uitnh?"fﬁcﬂdh%ﬁﬁcé'b'e%&% thd p og)eosfldé\ﬁﬁlls and the

e nounting procedure
ramntaclermdewaihmhwhﬁw&spmbacléawmmmé@gddb hehglugd in any sense. On

o3tk dAnRe TPBE Tas wespis st g B i b #aipTix 138 prope 122
lr?‘f\?érlsl‘blyf l'nl‘c?%éll%cﬁgta%lé | Pr@BéntW S Hﬂ&NQBIetIiFﬁtsf 6TRis iedion

he “probe 12 The mass of the probe 122 is,
pressure has ot bgep re@rcdahsbadetntuidben@ea and proklemegarding the fixation

pﬁ%ﬁé&”&hﬁ%@ﬂ%cm nC%rrgCﬂ@ﬁtL %E%WIU@L%REHF%W% the

t&ﬁ’ﬂéél«l SVL hfac®ind &1 probe are forced into contact with
t he

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 its two parallel side edges fit exactly into the measuring
heads frame so that rotation of the substrate is impossible. In a true measuring
situation, the measuring 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 the flex print

necessary for contacting. To ensure proper, electrical connection between the flex
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sanple to be neasured with a force summing up to

within the range of 4-40 nmN. By pressing very nodestly
w@eooshai3fr ont surface of the probe 122 wi th a PCT/DK2005/000417

macroscopi c tool, a force of the order of nagnitude of

1 N ensures that the probe 12%{ be held in place due to

the resulting frictional force betvveen t he probe

sidewal I s and the receptacle sidewall. Thus, the probe
plgtcadthtt pasts arsbthe: respeciiieuprobercantgct fadsea noninaa amount of

fron surfac ress
e ANIcS! {667 (LS he SeBE thRBenny o) Ui Pk e pphe flex print
receptacle. Presently, the allowable Iimts of thls
fixation pressure has not been established, but th

ThedeckirgintachBnism fasdhe ieking aeidecast heabiginadby any §ommer<>la"y
a}/ri:u!gé)ll rg}ﬁttﬁc%é H}ﬁtgﬁlﬁ&tthg geﬁ@%érﬂéﬁ {tolthk Fordd e rl%\éloéﬁ’ {H&%ront side of

Of ‘a nmchi net

tHeupiobel it aff theataneatiok dilvevsopcdigoning af thes ﬂ@npenmarhact pads
t he above-nmenti oned considerations is illustrated jn

withi 20 pm. fdtedlocking peefirnise mystatcapiain Mmaghalirdartsont
side wall - confer Fig. 8. The aligning substrate is
nmounted into the relevant part of the neasuring head,
ImARey. d@0j tstallws tirapeddecd 22 mirintetl isa n¢asexiagthead intviewérk towards

tr&ﬁ%;ﬁt: I%{j]% o,h %%dﬁwfgfgs e} ;ﬂ%éetﬁéé ﬁ%@ﬂﬁﬁfhﬁl@ cantilevers 162, 164,
185 il 16 poihlifg AR e gres r8 e Vb irvatiid plobedfub Mshthe

rne own so that the probe could
récaptadietof thehakignisg shbs@eaterl?(hd'heanobesilaé id eo wide toebe able to be

i Bt RSB Bl R Mgl R R et

bRHSe A ;Slﬁﬁeraﬁ‘ﬁplﬁétbdﬂénﬁ)ﬁ??ﬂﬁ@ﬁbﬁ@m PEEfaysbaigibeIfArough 119
anount of nechani cal force nust be exerted by neans of

of Rigsi Bakidh® The sebsirate HE Offite expethhbetwriea the diarallp! frame jaws 173a

[ f h ide. '
SBEABTHE OhAF, LEE  RLB ol T A el Pt rove
1P2qs bEBVERBH DytePcomtactiny fiex prer 124 beingtdttachednpressitg géntly on top
the probe and at the sanme tine allows positioning of

of the probg W4.nt contact pads within 20 nm The | ocking
mechani sm nust not contain magnetic parts. In Fig. 10,
detail of the probe 122 nounted in a neasuring head is

¢ fandthaoheed astinaetirthat theisipstritd he0 fiselbis &2l inEhmeasuring

probe 122 itself hasf r.captil evers 162 4, 166 .
hgAg. Higweyer. the sybeifatect Q/'Sﬁ@ﬁ&%%c%ﬁ@%m@@%gﬁ f%*h’@ alignment
b t hg.4l
I%IJJ%S ﬁ%péd%ﬁ dFrFlé.L@a{\)S‘Figg 1"1‘PI|t E g%alxvsm gwﬁ thé Wld’:ﬁ of th? gubstrate
|§Jéefmed by the original CAD-layout of the photohthographlc mask for substrate

manufacture.

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-
etch 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 should 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 displaced to the left and to
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in facial contact with the bottom 172 of the

receptacle. Thereby a gap is defined in between the
w@e@be2end the bottom 172. The bottom 172 nay BPET/DK2005/000417

visible through 119 of Figs. 8 and 9. The substrate

170 fits exactly between the &%rallel frame jaws 173a

and 173b of the relevant part of the neasuring head.

The final fixation of the probe 122 is activated by a
therighicelatiyeftb dixe gireetiornL indFigeil gNaar thetue, enstseaisthadeft frame jaw

1388 arhe 19 Ine HBuT AR B HRimerBulifl nglp YA §iged springs.
nmeasuri ng head. However, the substrate 170 is still a

necessary part of the entire alignnment issue. By . )
Magpiegtaf ensuiistrateyis dong by turginaihej meagpying Read Hagiderdown (as in

wi dit Ml . i o

0., DS e il Tod B s TRt e, S R € 7ELis i genty on

therfla Glahe o€ thd mepsadhd bead! Ties keft awal T3 isaslowly released, whereby
uncertainty on the width of the final Ssiﬁgttr te a% .

thisHbstERta Wil RE fiatach 13 anrositesinn abihe sthstiale e the region of the

B8R GeriiRye 1M |nePBEAY R 1Ai0E HOUBhI0 1Bkt Sk pgtion

nemakbl toutheaubatratd ssface.t he al i gnnent to the silicon

crystal axes. Consequently, the substrate frame in the
measuring head should have a flexible width. The

AY rﬂ?hﬁéﬁed éBQ/&%w?V@%éa%ufb?ﬁQﬂ\ﬁhbfﬁrébé h eAsist@ite will tumn
to T1x one of the anme jaws, say the right one 173b.

upbige, davire withfrespestdo 18 arieatatibe inliFig| 14k dhetroeasuringsituation is
nd.tqthe.right relative to the direction in Fig. 10.

Sgﬁg’lheaﬂ'é%f%qends of the left frame jaw 173a itgi s

attached to the main part of the nmeasuring head by two

gui ded springs. Munting of a substrate is done b

Ftli%r‘rﬂ isgadsd'e?rr@térsaiden@ew@é@wmﬁ@a@@ria@ﬁHUQW-iTrheFrPr@. e 122 tums
' ef ftA] .
B i Wty eBReotdB 0 T ORI deTil angByitn e

sUiFfagy lof adebesplEns tysitally 307, Thaameaswimybnglegirovised space for
wher eby the substrate wil| be fixated, The o Posite )
the Hex orint hé4 apgdisragidng guide 11 Ff@ﬁ@ﬁedﬂe%ﬁ’ ng head with

AR Lok SRS 10t B pongapyir

xation nor strate
peupéredieulars and ftono aedertital\direction.i ng a measur ement the
probe in the substrate will turn upside down wth

respect to the orientation in Fig. 10. The neasuring
THe #&i4 P Bf te measuring head must anyway leave space for the fixation

mechanisms, contacting mechanisms and any optical recognition systems. The
probe is typically approached to a sample surface with an angle of 30° but smaller
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 smaller 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 pull 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 resulting from the cantilever

bending force should be included since this force attacks at a distance of about 1,5
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sketched in Fig. 11. Fig. 11 is a schematic side view

of the neasuring situation. The probe 122 turns upside
waelomy/1d3th respect to Fig. 10. The probe 122 dedT/NES008/000417

angle with the surface of a test sanple of typically

30, The neasuring angle provig s space for the flex

print 174 and its | ocking gui g 176. The entire

nmeasuri ng head with nounted probe 122 is designed to
mani from thevprebe dodylwenpreobleweantithe veasmpst et of%lex print contact

AL Rt Iob 2R ahpBIPPI R F aghee difbtod ot s

cérﬁén@ﬂlﬂ efi 't%é’ttthé @oﬁ@iﬁ@h@@ulﬁﬁ@ frop® fienebntact pat furoé siehamtobe body

any tical recognition systens. The probe is
refatps mme/camew ingtaageamsre aslesslie hiergprictang force

rfgr et eATeVeT bR “Case: [he desion of probe

as wel| as substrate may sinply be elongated to allow
for smal |l er approach angles. The front end Fff the
Thus.ancerthe sale isamorntesh e B1REgUTIBG MY P P§ a&meé dyith the angular

o) bl
Al 8iidne Bt Y SO ErlbtE Y Bl HarReE: Cuat .
_theF_grawltlati onalf fo:nile trél n\g/]mto puII out the probe
in Fig. j
ApY 15t TSP NeD RN el ) SN PR iagtontg: AR this stage, the
ik
plob! t)fﬁf Sélﬁ/ @trﬁﬁ? #é)ﬂ?:g r????nedvrgéal @)gﬁg'ﬁf vielf? Et)ér?ééiiﬂ%ntly,bthere should

resu ing force shoul
norrméallgma@l nelrraxeel fohclsarigmg theastbstkate athen changing theoprobe. To

rSTaaYe HHs5boBe: OB Wil BiEHeT e Beredaed paad BRI it it ng probe
TRy 8% WERISSANG FbléaéHTiHergdlﬂéd ABR Psint. Nl thetdrebe mﬁlptypﬁcauy fall out

'S CO npl ated that the torque resulting fromth

lfcthmtrmasupag hiearde twned hpsisteotiewn.odiye tegravidy. TfejSﬂShEue if the force
cant |

bendi
oS8 b 5 18 B RSB L Bl g Do goos ot
oﬁpw Rself] fptvéee %Clﬂeh&ﬁlm;{]ﬁ@@d iwithrthe piretse turhimgnegasandsremd then
be perforned with the angul ar alignnent of the

pps@ﬂ@anﬁywlmt@fﬁwaeé@&%%JmélarFf%ﬁiner Any kind of
SPM probe w Il wear and eventually stop functioning.
At this stage, the probe is typically intact froma

TREPuitiotal akgrirnéntoharliseon tr@oprmqm d)rythd belf-aligimoehtisubstrate
normal |y be no need for changl the s trate
ftgrmmgallﬁystth@ pﬁ@%g} bggositioned in the recepyac? in‘ exac y%Re same way,

it would be handled in a commercial bonding tool.

Fig. 12 is a schematic illustration of an alternative embodiment of a recess 148
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 electrically
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 substrate 150 after the
formation of the recess 148, e.g. by depositing electrically conductive material onto

the surface and the side walls constituting the recess 148.
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renove the probe, one wll release the neasuring head
and turn it wth the probe facing upwards and rel ease
wao b@sgeddded flex print. Now, the probe will typeTRKRG0S/000417
fall out if the measuring head is turned upside down,
due to gravity. This is true %% the force exerted by
the flex print has not been t hi gh. If however, the
probe does not fall out by itself, place the neasuring
Fige#® isa tsehéimatipilhiseration of adurtiperalternatice embodpuent ofta recess

1 BiTeglIa B bE nirs e, Tad IpPlES 2 & Rl figpart 158
fo@@le& o éﬁﬂqﬁé‘%o&Hﬁi ERbPtHoUEEBSS 154! PHS Pfcg/tﬁhcﬁlﬁ@ barti18 is here

positioned I n e receptacle in exac t he sane .

illvetyated thawing al troacateddtiangular erossraestion Aputbpawi indurtey alternative

Fig.. 12 . is,g schematjc illustratian j
o bRl PR bk Yoo adhd SERH Kroctangutr
cr§§§—sé€ﬁ@r§5a F43 gUfar 2pe8H-88Ctopr, ahg plygonal erogsaleetionsr any

escribed in connection the figures 6-1 1. The recess
cdmBinatioh tiiereof.our el ectrically conductive paths, al

desi gnated the reference nuneral 152, for establishing

el ectrical connections between the probe and a

Tﬁ@gﬁdtfddlﬁg PBRRATSY way bEferrabedn the bbitomaraitted by epphiitiga mask
152 may be established on the substrate 150

aftesrfoemingna partaiéhe ercess g1 h@.f@?%madéaéeidﬁ%ta%rﬁ 588 where the
| i~c.al | [ i .
b(?tﬁogﬁgirégglg m%%{)fyg&glgﬁg% :e}éﬁ?lg% S{%aad)f {AB IR HOAE 169 ﬁ§g ﬂfé?lséi&g)sed to an

e recess 148.Fig. :
ef@hgehgent, etching awhy anateriabdf thefsubstiate, Hiusleasinguweaterial
enbodl ment of a yecess 4 formed in a substrate 156.
coniiityiingthe Arolruding a18@s! 98- pr ot r udi ng part 158 for med
on or in the bottom 160 of the recess 154. The
protruding part 158 is here illustrated having a
Atgodoperatifg recessgnbgbedoosed srethe probedatbeniggeivied within the recess

1{’5‘/% Qgr%%qtegggg tg}e\sle gg'n%gq'tglé ri(t) irgcéggé%&%agli@ﬁ%ﬂgaﬂ]darpechanical
s&fbﬁ@?bﬁﬁfa breBe dhd SUlANGY aEs&hBys- section, any
pol ygona

cCross-section or any conbi nation thereof.
The protruding part 158 may be forned in the bottom

1 160 b Lyi. . .
TR b0 88K BT P bR Bl PR i dRtanuaty
pBRRIRidUIS tBGhe @iaelRElld 6 Bxnesess 154] Howepers ¢ae prateudifig part may
the bottom 160 is then exposed to an etch reagent

define any geametivai-er ingludsrtupnfeorsdaing anen-inras JFemGgsuch as
CLrIR/te%E Icf"r‘cl‘,ular, semi-circular, polygonal or any combinations thereof.

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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constituting the protruding area 158. A co-operating

recess may be fornmed in the probe to be received
wowrdsiizsthe recess 154. These recesses are CONPENPKad0s/@00417

to increase the alignnment and nechani cal stability of

the probe and substrate assen}f y. The protrudi ng area

158 is illustrated as being |IThear, i.e. extend

substantially perpendicular to the side walls of the
F|Q§C1a%t0154lb sthwmaﬁmallytlmestmteiarsmrcmg qmmprlsmtmmuﬁepomt probes

(georretry %% ns. or def ?
16k .mgaﬁa@asﬁmef robesdiO AL 170 BampEispS fpdprobe ams,
d%ﬁgﬁqﬁt&& f1%?f 464, P68 wa}bzoﬁwﬂwwm et fcapectigy.eof .

_ ér alternatiVv protruding parts may be formed
in one or nore of the side walls of a recess. Even

further alternativel t he abov es
AfeysoaniS s Brovitas Snd bRt ar irTar {08 REGPERITR AR bralfup jpto
cdd?&tﬁﬁﬁ?ﬁﬁﬂ%sﬂ@ﬁm?% Thet tesosditpledas ot |IMPs'é’rate’tlj in Flgs 14a to 14d.
protrudi art may be forned on the probe wh

il
TmteséSpmm @nnr%g@sﬁa@1%c¢miﬁ@r@d| s bw@gm@ﬁsm %he plane of the

recei,Vi n L t
pqqqruéﬁ}é - 8@%& %tghﬁ%rq ﬁ\%d r?la}lég t?ﬂ?{%ﬁﬁgmylé/ and/or the
At ﬁﬂF‘lgé7@4a g hd @hly ﬁ\@tl@h@hethelﬁg) isﬁmstmtpd;mever
four probe arms, designated 162, 164, 166,
movamen? & ahdiradimns @siigensipasy i-e.x aadfor é’z?r%’}%r %.ds S possible.
provided and one or nore of the probe arns are brought

into contact wwth the test sanple. The test sanple is
Thebrobdsis60 ahed 70rarEicgmtileléntype ;ird;besTHm ateatt typam@lf probes may

belp zlgle& Qlﬁ@ggnt}lgﬁ@! t&gég)?o C&”é#e‘y’&r gerggfy IGr Qrglsréqagﬂ& cgntllever
e@%fr{g&&%nfa%%éd@ﬁg MB Ef‘ne;c{tﬁogﬁ!gl%bﬁnltcéggél(:f?cén{pfégzﬂﬁél@@y (MEMS).

|IIustrated however, nnvenent |n all directions or
di nensi ons,

Chae=h288s et o8 1da FLIAD 0 publc BBR FlfpoTiferer o

tH i8bet MRET h%fllltﬁgt%%ﬁ ifBXake dARNemBt i® §Hb$tbﬁt\rary dnepdirection or
probes are preferably mcro-fabricated cantil ever

disheiondoververymeaadiemegntisequences involving movement in more

oSSR SE S P00 B RIS B R R sy be

8§|98ﬁec1§@£h's%lﬁﬁwcﬁdn pesaliien td paralielograrheohfiguratives by using
IlTustration indicates a novenent in substantiall
p@zaesdeq:taﬁ astuation, other sub-micron movement technology or tyecﬁnlques may

alternatively be used.

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

contemplated 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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di mensi on, however, neasurenent sequences involving

nmoverment in nore dimensions or directions nay be
weewsseoned and inpl enented. The probes nay bePCT/DK2005/000417

posi tioned with sub-m cron resolution to parall el ogram

configurations by using piezozelectric actuation,

ot her sub-m cron novenent technol ogy or technlques may

alternatively be used. In the test machine in Figs.
THeAmolembhd epableg Eachdractepisttien of theosleciicabpropentiessdf, an area of

and the probe arm 174 is used to neasure the received

th@ﬁgﬁ‘ape Ofﬂ"@ @Sbﬁ%'i“pZ% cont enpl ated to propagate
through the test sanple. Al so, nore than one probe arm
on the probe 170 may receive or detect the signal

AsifriespropeciBigiatroved inr @ aghtrolles way relgtivgptaethef ;gr.obﬁe‘wo the

variadons s Meaid araages et ang fleen 1hbeaysiémay be
pdridriRid 5} Ethdbtng W@stﬁﬁﬁéﬁﬂdébﬁ?@ domgutirtPdevibe agtagived to or in

propagatl ng in a test sanple may propagate via a path
catinettormithftheriest rvaekinght | i ne. The novenent enabl es a

characterisation of the electrical properties of an
area of the surface of the test sanple. As the probe

TH@QnéI?squ e8niemFlaf@torsrblige inRymeatibatréyarding amisojpompand
he variations in _the neasurenents are recorded
elapitorinAlapspert proreriag of HHesmatsrialer ge NF@r%f?fB?Ste. t her
the test machine or a conputing device attached to or
in connection with the test machine. The analysis is
TI§& Bp&&® baviith the[probe d€0i |$1hm\nmitneta‘uveetgahel|prrgbe 170 IS preferably

canatent, Bl ey RaNRTEd IS theueasiTe st Rtainafie Una Efes of
m%laga n*%& %)FB§ z)%{%ﬁbgg'a‘rfrg b g&\'i%aﬁlgﬁgelu%rrﬁga%@'gments are
pmwwwane theAptabrentB0 iserat, mavedarel@m/eotro theqwabeféht s

may be performed at specific |ocations, i.e.
measurenents are perfornmed while the probe 160 i s not

THQY&QS g%H@FHnIéS on% Eeﬁlﬁr@%@t&&vucg}ﬂay%‘étcﬁrd@lﬁrtégtl‘s[‘re@hductlwty

m conduct or evi ce e circult tests,
terstm demstance)ieﬁesir:anyrcﬁbese|&ﬁ%@a{ praperiis anghasegigrisation tests or

ctrical opert r
ogBREHRGs RO ENaT Blo0s et FERMRENER: SFimeBiich foig may be
aﬁﬁlléwtdr%fth@lsﬁnﬂrﬂé’ preferaiply i d)ﬂe@tlonrsubetanltlally perpendicular to
preferably in a direction substantia
tr@eplpeadie(ﬁluedrbyttbe surface of the test sample, with the magnehc field direction
being either away or towards the surface of the test probe. The application of a
magnetic field is contemplated to enable measurements or determination of

characteristic electrical properties using or utilising the Hall-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 to a respective multiplex
unit 186 and 188 for allowing electrical connection to one or more electrodes on one
or more probe arms at any given time. The multiplex units 186 and 188 allow
transmission of any type of signals, such as AC, DC or HF signals.
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the plane defined by the surface of the test sanple,
with the magnetic field direction being either away or

wao owanels7t he surface of the test probe. The appdT/DER0I06/000417
of a magnetic field is contenplated to enable
measurenents or determ nation gf characteristic
el ectrical properties using o? utilising the
Hal | -effect. Fig. 15 is a schematic view of a system
conEr|S|ng t wo nulti-point probes 182 and 184. The
robes

TG, ar ek dlvsiplacHB Fiag) S8 Ura oot [Rbi e M B e,
me84uRAte 84T lﬁf %éé%ﬁ%rﬁbﬁ&térbgﬁrfo‘x‘nﬁlﬂf}ﬁ@mﬁﬁlnF;Qth signals, i.e.

respective tiplex unit 18 188 for oW ng
caristituted byl AG onkXe cugantso aiemagvelydieHE isignals dee signakie applied

Sy GHG TGP Fng AP o s EPAd 2 v 1o

signals, such as AC, DC or HF signals. The set-up
illustrated in Fig. 15 is used for both resistive

Tb@pmai measteess me@rﬁlﬁdscolméed@la@ﬁe&?@dﬁé e Brocesseg % obtain
SRR B8 B ALBIRE By EpBRTB fyie), no curon

aid giloltayedrel medsmr@dmr&jeta*nhlaed,amer\eaﬁgr rtioe eeSIphaobe and/or
arns of one of the_test praqbes,

TR N1 —
elieEﬁ‘Bdé’é 8?%28%1&%(3% %8@ SprBSe dePsr §8p éﬁtfaﬁft r&tth@'?jesiréd

e case i gnal's are app I ed, the
configueatiorand t he vol tage are neasured or det er ni ned,
hereafter, the resistance and/or capacitance is
cal cul ated. The signal is recorded or detected at any

L ek klr kR itk

pf’éieraHFy dlggalals@nai prquessingssstiemssmandpgalgori ekhg pepcessing is

FFT,. or ot he refera
iioeddims il ReBeLnaRbesd BEpleiad SR aﬁ?%@&?%ﬁ'
pfo%e@gfnb%dlﬁﬂnbﬁt a digital signal processor,
alternatively in anal ogue signal processing eqU|pnent

I n anot her embodi ment, the test sanple includes a

Irglﬁ%ttbtglrj % ogﬁﬁéﬁgﬂ{qoge%gg %Fuo %S‘é Hu‘?tﬁu?% of Qﬁ‘actrode pads, the
pBBitien of thidprableectaogied nad$s ad;ndte?d\te ai@ntmtﬂ bael or more of the

interrel ated novenment or positionin p
electrode pads, and the controlled interrelated m vemen or positioning of the
probes is then contemplated to provide information regarding the performance of the
device under test, preferably being a semiconductor device including circuitry, such

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

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

spatial electrode configurations, thereby increasing the accuracy of material tests.
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probes is then contenplated to provide information

regardi ng the performance of the device under test,
w@e@baeabl y bei ng a sem conductor devi ce i ncl UPECTIDK2005/000417

circuitry, such as an ASIC, FPGA, SOC or other simlar

device. Further, multiplexing geV|ces may be enpl oyed

for the independent control ﬁ the electrica

connections to each of the el ectrodes of the test )
Ppovidiag a festsainplet With keownrpr'opelrtie&i sidchnap auesl sampplerhaving well-

f est t r,ol
PR R LY 2ee atir Er ik g e s 2k eliBfaionend
thﬁ@ﬁtbd;fqhelnwtlrﬁdnﬂl prbB&s, praferhblfiidig &nb of prdreal
ctrode configurations, thereby increasing the

accuracy of material tests.Providing a test sanple

g SEAVBLBGSER by aRBn 03 B BAMen o wo

pFsbdsi ﬂh’ér@béﬁﬁﬁmn@ﬁﬁ@é&ﬁeﬁ@m@eaﬁﬂo@raabbtdatlahj gnment  of
the mul ti - poi nt probes, preferably being two or nore.
Current and voltage are rmnltored as a function of the

Tﬂé}tré‘ﬁ' a eﬁ%ﬁg finf ca H?ﬁe%ﬁ%a ()I%g\gﬂ"ﬂig:aéectrical signals are

sur enen |on
transmitted frovincoreooit mote of ’lHe elbetrcbdaﬁ alsdmextmrdam leeeived or detected

el ectri cal nals agre transmtted f.rom one
VBT PLEOT® 2k e aIEer e C0es A 9 dUnGIoTdk Be (Bggldled position

oPﬂ%t ;Erg)bggr?h@f: i c?r ﬂ%r%lﬁﬂad%@%ﬁq@ﬂ?éf e t@sif ;s&%bs @Ren provides

PRt err el a position of the probes.
informatédr ebbutrthe afighmestiohihesstecirodss, tahlévme&d crahbmtsbn and

hen des infor ion about the alignment of the
FB{)ﬂy ep(;gl!l) nﬁhgglq%@%{fqrme nd alignment of the

probes may then be perforned. Fig. 16 is a schematic

view of an alternative test set-up where the probes

Figg 16 iarmisctematior dewl @ aliainatjve tash set-vl Whese thg prahesx182' and

40 4 20 L BRI ey g algnatve s

upfuRFatED IR poRSbilitgdeapply #itddisigreneo Ohelmmorefeled:tﬁ)des of either
est probes and/or electrodes. It is then pOSSI

onppiryneretfdhe degjpapbes,asd/gr elegiragest lds fiesHeo tﬁ% to 8H@|y a test
S@gﬁg Fgoiwe e Hee[?rtobgré?n%s onELHrF &8 of the! t8sP9® G EQ' eto

severa nmeasur enents a e sane
time using different or same probe armns by using
mul tiple or several (iggnal S ch bei ng substanti al |

Further. éﬁlstppsgbie Je=el:] l§g}4%r>a g/,qoqr ap > nieasfbgelglenks &t the same
t@%&é‘ﬁé '(cej‘Fflgér’rgﬁfgbtogarﬁQ pPOBERARS by RIsHTEP RIS br 8bvéraPSigh8ls 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 supporting base and the substrate may be formed from identical materials or

different materials.
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conprises a base part 202 and a cantil ever 204
extending fromthe base 202. The cantilever 204 is

wo ewsamgol ar and has substantially the sanme thPCRDES®S/000417
across the entire cantil ever 204. The probes
illustrated in the Figs. 17-2 onprises a supporting
base part and a single substr e formng the
cantil ever part and a part connected to the base part.
The supporting base and the substrate nmay be forned

i dent.i cal terials or diff nt materials. Fig.
Fig T s Seeines Busrediut ofA plipec?1 G 8ripsnans bsse pdt 212 and a
cﬁﬁ’m@(/éls 849 234b7RE cAAfi Ibv@ﬂﬁar@@%@o%affﬁmﬂﬁé’ %bdeﬁQ ahfincludes
The cantil ever part extends fromthe bod

aread au@,sz*e& and 2206The widthrof the@areaBé8 g armla"@lf thandghamédth of the

AT R P R

tﬁ@%semé and 2203s eastediflaadcdo ik te €aitevg|ire24 greater
ve the cantilever part 214 greater flexibility.

The

flw@tlﬁy ofhe wisita o e areasaii® and224 is illugkatestasibeing @@bﬁtgantlally
ﬁggtantl ally equal. Conparing the flexibility of the

é e 200 illustrated in Fig. 17 and provided the

overal | Iength of the cantilever parts 204 and 214

respectivel are substantially equa t he

Garenarings ther aadlilityrat dhe Braha %0%§|U§Ha’fe&amé:dg1 7@3 |pé0\11ded the
o-l\;épallle]elllgﬁh&f"i'ﬁetc%ﬁtll%gf QHQPOE‘%%W % verlvalgf are gybstantlally

I nal centre ax t he cant’i
eqhel e pesben10 bkm&demgmﬂatenﬂaxﬁtalltyla@uné&am ipFablech a
force of 5 or 10 mcro Newon, respectively, is

applied to one of the corners of the distal end of the

TR 1 IsR¥Rs the r?%grég of RVERRNt Bl d?ﬁleéu IonBﬂGHma?céﬁlPé"észhﬂ the

spring consta t he probes strated in th
cantilevesparts pbtheTpriobes asnﬂuﬂj@’qedm wflgtgesdﬁsz&when a force of 5 or

b @% Efgvggégr%sgégtllve@,qg %%%Pec? tosgng of &ezczdzrngrs 8f the distal end of

the cantilever parts of the test probes.

Table 2 shows the spring constants of the probes illustrated in the figures 17-25.

Table 2

Probename Spring constant / (N/m)
Probe200 0,81
Probe210 0,50
Probe222 0,40
Probe234 0,22
Probe252 0,17
Probe264 0,33
Probe280 0,28

Probe290 0,06
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15

Probe252 0,17 Probe264 0,33 Probe280 0, 28 Probe290
0, 06Tabl e 1 UpperZ/ um Lower Z/ um Angl e/ degree Force/ uN
wee@be20301 54, 58 53, 63 1, 360902694 5 Probe200 4BCHDK2005/000417

46, 71 2,478815092 10 Probe210 51,31 49,92 1,991429077

5 Probe210 42,40 39,75 3,7986%@703 10 Probe222 47,72
45,97 2,507490091 5 Probe222 ,03 32,78 4,660405799

10 Probe234 40,21 37,61 3,726848698 5 Probe234 27, 43
23,25 5,998312245 10 Probe252 34,79 31,47 4,761011744

5 Fr@bezsz 22,42 17,56 6,978577604 10 Probe264 47, 43

Bleg 2,966380202 5 Probe264 35,65 32,00 5, 235498446

10 Pr 0be20f ez 2 B3uBRAm3ARIRATEG0E PoebrAR) 32 62
28 59 5, 782320515 10 Probe290 19 -6,71 19, 14690626

tﬁé 290 7, Qﬁsé)_l 095§%355]6§ Fig. 1$is a
%? tic il I lﬁ%f%@tl on §f7 aéj% havi ngI base
4 and a¢ tlle& @ ecantl ever
part 226 conprlses three secti reas 228, 230
PeoRp2ty.  Conpatlid the‘lglf%aoe’I §§&$¥%d7t7ae probe 210
Probatl at ed | f24Q. 183%He 178862203 s shorlder and
narrower than the area 218 while the area 232 is

Prove22 i.e. l4Amier and5@Het, 500009 area 220. As

Ps6seRd2 om t abl3s,d3 t he 3rrdet,8@A4@E700 des a 1¢r eat er
flexibility than the probe 210.

Probe234 40,21 37,61 3,726848698 5
Probe234 27,43 23,25 5,998312245 10
Probe252 34,79 31,47 4,761011744 5
Probe252 22,42 17,56 6,978577604 10
Probe264 47,43 45,36 2,966380202 5
Probe264 35,65 32,00 5,235498446 10
Probe280 45,21 42,88 3,339366856 5
Probe280 32,62 28,59 5,782320515 10
Probe290 19,65 -6,71 19,14690626 5
Probe290 7,03 -21,09 20,55674872 10

Fig. 19 is a schematic illustration of a probe 222 having a base part 224 and a
cantilever part 226. The cantilever part 226 comprises three sections or areas 228,
230 and 232. Comparing the probe 222 to the probe 210 illustrated in Fig. 18, the
area 230 is shorter and narrower than the area 218 while the area 232 is larger, i.e.
longer and wider than the area 220. As seen from table 1, the probe 222 provides a

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 cantilever part comprises three areas or sections
240, 242 and 244. The middle section 242 comprises three apertures or openings
246, 248 and 250. The openings 246, 248, 250 are illustrated as rectangular
openings extending along the cantilever 230. The openings 246, 248 and 250 may
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Fig. 20 is a schematic illustration of a probe 234
conprising a supporting body 236 and a cantil ever part
WQ@3Bs5/1343e1 canti |l ever part conprises three ar eaBCDDK2005/000417
sections 240, 242 and 244. The m ddl e section 242
conprises three apertures or eni ngs 246, 248 and
250. The openings 246, 248, 2%% are illustrated as
rect angul ar openi ngs extendi ng al ong the cantil ever
eztféad tifeeightheisegtio? 282 a2 48anindthe Sitenegtive: @xiend ipadlygihrough the

seian 44 ihosb bateo SaRstisadidoraf By o

constituted by roofs or trenches. The section 242 is
further illustrated as having a smaller thickness
Tberseatien 243 is further diustrate aagazm a panallen tbmhnws copwares to the

54T A2 A LSS g s 20

2881 958 250 trie mgg@ sldeseire @dntephplatst! torredude théTWedglrﬂ@f the
flexibility of e cantilever 238. In the ﬁlﬁesent

canigsyer anhweliegdirevide dmpsavediiexibilitysf the saniigyeness.
percei ved as separate parts, however in the presently
preferred enbodi nent the entire cantilever is ‘

Ire tespricdehEFigh !, eihe aniddiegieetions tialiusiriataxbmaly bmperrcneaded as separate
The bars and apertures are prefe

pattenheiyeYardn iheiareseady frefenisr am O@Hf/ﬁnt ?*& @Pt'r&aqﬁt'@"ever s
Eh&ru&e& filofn 8 s’ﬁf@? .'ﬁﬂftéfé/. blla{:é’%? Friditb 4. ‘?ﬁ? %aﬁé 9RE a%@?(ures are
avi n t i 'm e

cons ion ar to that o pr obe
pséfembly forfriegl. by26tchingitreemiddiensectimnt dfdhe 2aatileyap pask&s
| arger apertures or narrower bars conpared to the
section 242 of Fig. 20. As seen in table 1, the probe

@%1%%&(’5’%%&1‘@%&%% Sﬁ)béfZ@Q‘EéNnﬁg d‘@b’rﬁﬁ!ﬁ‘ﬁiloh R Ailar to that
e probe probe 264 illustrated in Fig

ohtte probiedRBdeshimun irohig286. Howeves ithg segliomiaid cammlsgwbarger

TR O S SRR R B
1S ﬁ{é p@bei‘f@ Slovides @gﬁ&é@erz@é%{bb of abala? ifoverte R Bah dierprobe

L- shaped structurée with e two snaller bars 268
234d 272. The L-shaped structure have shown to cause
the probe to flex in a different point conpared to the
probes not having such as structure in the cantil ever

TR grobd I284dmlggraned i HRy. 2P Hesea middibsestion 268 aomprtwng two wide
said to have an L-shaped cross-sec |on ? L
bars 270 and 274 and two smaller bars 268 and 272 a ondj wit two ‘'side bars 276

and 278.

In the sides of the middle section 266 of the probe 264 the bars 276 and 278 form
en L-shaped structure with the two smaller bars 268 and 272. The L-shaped
structure have shown to cause the probe to flex 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 schematically illustrates a probe 280 with a middle section 282 having three
equally wide apertures 284, 286 and 288. The overall structure of the cantilever part
is similar to 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.
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Fig. 23 schematically illustrates a probe 280 with a

m ddl e section 282 having three equally w de apertures
wQ@h5/12861 and 288. The overall structure of theCT/DK2005/000417

cantilever part is simlar to that of the probe 264 of

Fig. 22. The probe 280 has an %-shaped structure like

that shown in the probe of Fia 22.Fig. 24 is a

schematic illustration of a probe 290 having a | ong

cantil ever part 292 extending froma supporting body
@ 475 e %B{?éu'ciléétm%eoeqf%“ﬁe R Topg CaRIBRL art 202

i Ger SWD iritfucstos hdad part 296

oBBRUREAYEn F sy oney onsTRE Gantds e ionelaenaas
beiagtwider thanrtbe. camn@vpapart@pnna@tlr@jtj@ cydilgyes e dag supporting body

235 a5 B 2 Ve B BT Y0020 g s
fRinD TRERYI @ﬁﬁ@@d@@ 298 plosideshalditisred emightito thé&anﬂle&er head
zoonmed view of a part of the probe 292 of Fig

It
and, amistaeairiodaliedodhe sideture eroyiddsea hrsg dcﬁgf%‘i? §f H}OVGme”t
art o r of the probe illustrated in the

C mBﬁFe tztﬂug oﬁ@ @Jo%g

y' be conbined with any of the
ot her probe configurations illustrated and descri bed

in the present speC| fication
Fig. 25| ia@i zaomerd ¥ew ofw paE F'&%E@%%E%I%Qtp gg in the

Figs. 17-24 and descrlbed above. The tabl e includes

results of applying a force of 5 or 10 m cro Newton

It 6o be dedefstoda thanthiel mrobe headtorafistahpanobtiee cantiever of the probe

llkry&g’gsrg’latdﬁgstﬁg\fvgmfzr %ng ;5dnay Sggqr&ngﬁ;]eém@thpr@géﬁth othér probe
cglllﬁgﬁﬁéﬁé“semuét?afeﬁearﬂ G @ibed in % Péé%nb@ﬁé’mﬂ@éﬂdrp ned

avi ng apertures, however, urther alternative
enbodi rrents the probes rray have only partially etched

. t. th
TR TRk i A P BB BB i, 1724
aWUtdésﬁhﬁé& BBBYe tTHé{ﬁEﬂ@ FRIUdRSS e efapplyied d fbrge we5 or 10 micro
probes, or at least the cantilever_part of t

N@vﬁbe@neaslnde apiheveantilevexingrt oftthe prebey TEf@s,'EGSHHé ﬁhﬁg' thgrangular
{ est
SRR RATE RS Phg Wil bBTndyor S mSRIPHEScn.

have had sufficient electrical and nmechani cal cont act
with the test sanple i s to exam ne marks and track

Thgduobes tllhlétratesitIngaﬁﬁ@rﬁﬁﬂ@rﬂpbéw REen e @gledﬁ%‘a%v'“g
ak@[‘tﬁge%r, h8eet BE flrivdr ARRiRe dhBdbiidigtle prdde® may have only

partially etched areas 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 electrical and mechanical
contact with the test sample is to examine marks and tracks made in the test sample
after pushing the test probe into or onto the test sample. Traditionally, the method
involves moving the test 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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i nvol ves noving the test probe into contact with the

test sanple and after the test probe have nmade cont act
wowaok/1243e1 t est sanpl e, the test probe i s novedP@F/DK2005/000417

pressedeven further into the test sanpl e thereby

creating marks or tracks in tg contact area of the

test sanple. A term sonetines gsed for this process is

overdrive. The marks and/or tracks are then inspected
even Rytenatte thé msj sahple thereby erasdtingt madksl ordoankadn the contact

bet t ete robe and_ the tes

R IE 1) PR e G SOMGHEIER S0 R IV @Logidys Sygiirive:
performed and the test probe have been noved avvay from

the test sanple, also, the evaluation is only

Tha markstahyllor'traé:kp rese dremingpeeied tawyaiupte a@%gualﬂmf the electrical

pp ?ﬁtﬁ%%pﬁge t%t'&'rs gpgrtgﬁtrt]%sql tagrwt\%te 'E%e? Fgglh?ﬂgnﬁgthen only

d@lﬁé’@ﬂeﬁﬂ% feBenawrsbes peHermad andlthe tewitprulee avbbdden moved away
I nvol ved having two probe heads in contact W|th t he

froesthedestsaraplecalsn, tkfe evaluglian isnindong indirgstly est
sanpl e thereby enabling a two-point neasurenent where
the electrical resistance between the two test probe

The @;ﬁ@b?SS%ﬁtti gt ei*ntiéchrﬁi’@eadGuéerim'mbheirﬁamOI mﬂyéjeeumlrsedafbr an alternative
contact between the test t
ERROGIGt VATV RBLING I RATEaI oM DERHeRN Hiey(Soh BraHseand the test
0
sﬁﬁﬁg pgute élt&ﬁ%@%&%ﬁd&ﬁnn@ﬁ@%&jm r%:ﬁ\bo Ehﬂﬂéqlleéds‘w%ntact with the

act wth the
test @pea ot mrmjﬂtlm@ tewt aneass f ity tersh sanmtheataby engh@ng atwo-point

th th t |
miRgeuamat Wi e Beretered Trsist e e e S dex Ripbf neads is a
dfsrlggtn%aﬁééur%hﬁéht of i §I|e%’€chral 6é‘rl\ta§t Bél%\}eefr‘iﬁhebéstapr@ge and the test

or an AC si gnal may be high or | ow
samptpiency, such as HF or RF The present invention my
i ncorporate any of the features of the follow ng
poi nts characterising the invention: 1. A probe for

Thedet@oniRh&SA bf men@@wﬁdeemag)m@u@@g@namg draemishtittingfan electrical
a test sanple, conprising: a supporting body definin

signpbtbugh phes thetest @&hﬁjh%(ﬂ& in Gtiaet With fiegtest area and sampling

flexi bI €
oh RSP AR A RUEL S8R o AL R o% ReBch aterpatie
ehwiddirdenisN hitge Aham tWwe tegtprolss headd avy lsalbsd:mﬂactalvitlythe test area.
_I_per pendi cular to the

he 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 incorporate any of the features of the following points

characterising the invention:

1. A probe for testing electric properties on a specific location of a test sample,
comprising:

a supporting body defining opposite first and second parts constituting a
flexible 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

machine,



10

15

20

25

30

one direction, the base part being adapted for being
fixated in a co-operating testing machi ne, at | east one
w@onnduzgrve probe armin the cantil ever part, BPEDKG05/000417

the at | east one conductive probe arm being positioned
opposite the base part, the cg tilever part defining
opposite first and second reg the second region

being in contact with the base part, the first region

def i ni ngaf least orsen dorsdmtivg pFoble asmrih deesantlacér pdrt tdeeh of the at

first and second side surfa def S i rst I
loabt o' AGNGIRLER 5P B SR RGBS Tned PePOsIile Bet Agh

bet gﬁgnr{eegal cdritigiler @%ﬁ diRIRESORSSiR St id 586G rddiens, the

rd and fourth side surfaces,
setid refjidrnieeingiim doaitam‘t withthé base pasty tieafiret region difiging 'first and

ST SIde FHEEED AR (PR DTSt A P enRa SIS Fitadhs §6ilNG a first
a éfvf]ﬁﬁ‘ﬁre ARer &I%ﬁaﬁ 8G9ASE, W Wshv\ﬁtﬂh RIBFiREH PetwOeRIEHE st and the

er than the first wdth. 2. The probe according
seamnnioslde surfabes, etha sebend regien gefiningdbiid asddeush ﬁfctﬁ:egfaces

o) BP0 Lk L A o 28B4 e sy over

plBR8r BUEREE, 3FSSUAHANGidtP defhed batwaserkthevthizd @ind thbdodiitt side
angle is between 60 to 90 degrees and/or the second

suﬁﬁﬁae EﬁdapprOX|nater 60 to 90 degrees and the first

angl e be t ;

2051 . "SHPSARRLER! obRgRig i 8RaT o 1 seseran,
mherein the first angle is between 60 to 90 degrees

preferably | ess than 90 degrees and/or the s

ahlg® erohke gﬁgrgﬂgﬁgtp@@t BWherigdhe @Sft@@g s&cgpg épgq §urfaces being
Sﬁ“ﬁ%ﬁ??@%%”%%&?‘?’f@?@ﬂﬁd Tﬁaﬁﬂ HURE SidNElrfades! B&ng substantlally

romthe second angl e.
paiailepr obe according to any of the points 1-3A or 1 3B,
wherein the first region further defines a first top
surface and an opposite, parallel first bottom

ﬁuﬁ'ﬁéﬁebé‘ﬁgc&jﬂ%é@c&lﬂt 1 88ROWNEHIH s fl%@fah RSisdetween 60 to 90

secon surface and an opposite, parallel second
degrtetesmruﬂorf thessecohd am@lsmnroxglmatﬁly@ t9 9hdegressand the first

a38ferico istiigeLbr e Raf R fedpitahtargie. @ 1P

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 opposite, parallel 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 constituted by the first top surface and/or

the second top surface,
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the outer planar surface being constituted by the
first top surface and/or the second top surface, a
WO poosti243hni ckness defined between the first topPGUDKaw@s/000417
and the first bottom surface, a second thickness
defi ned between the second tog surface and the second
bott om surface, the second t hP@kness bei ng smal | er
than or equal to the first thickness. 5. The probe
accor di ng fits thickindssidefiesy lpétveehehe dicstridp shifake@sd ths first
defined across all of the second regions area and/or a
beffrpistifacpart of the second region. 6. The probe

accor di ng sge?ﬁd" IEkb R dTineWHRIREEN ke sbedifd tdpPurface and the

surface an he 'second top surface being in
senopslt Bottomlsbiyfacepl anar and/ or the first top surface

and the third t surface bein ubst anti al | . .
copl anart W&ﬁ%ﬁg"@,%%ﬁﬁ'agt alEeﬁEﬁ%régr gﬂ'daltytﬂéh?Iﬁ'ﬁ’t&h'CkneSS'
top surface being substantially coplanar, and/or none
of the first, second or third top surfaces being
5cbip pratre adtording tpmoeb asdwreinthetsecpnd fhickness i§ defined across

ein the first andt se .
all B Ao rpblol diRa Aol e B BE R SeaEstidhy
of the preceding points, wherein the second region
i ncl udes at | east one aperture extendLg? fromthe

6sEreptpheopcenidingde Raintiher 8ewbereibbta Wit iap suiace and the second
tq}éﬂ% rc%b%{'@& irgggﬂﬁéékgnﬁéhyaé%éﬁ rh%gié&g ttﬂ%efﬁiét”t%p%‘ﬂ'rl%ké’and the third

regron’inc |'east " one

td ot helRg exbetaatialy t@sanamandidrahs seoond tdp stnfesesand the third
0. The probe according to any of the potj ts. 8[ or 9 .
taphuirEace being sybstaptialbeorlaRan sERQNNANERH thg dirst, Secorid or third top
[ l fine an openi ng having a substantially
S%'??%ﬁ@é'hg&éﬁe%ra&, a substantially oval geonetry, a
substantially square geonetry, a substantially obl ong

TSR m ekt RG B Mot b PSR B R ERAG sBang ot
S?ﬁa%yya%?éﬂ%ﬂaq@gﬂ%@m' 11. The probe according

e pre ng poi nts, whereinthe second
region includes at |east one groove in the second top

8. The probe according to any of the preceding points, wherein
the second region 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 least one indentation extending less than

the second thickness.

10. The probe according to any of the points 8 or 9, wherein at least 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 triangular 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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surface and/or in the second bottom surface. 12. The
probe according to point 11, wherein at |east one of
W0 b@sar43reast one groove extends fromthe thirBCEDEROSO00417
the fourth side. 13. The probe according to point 11,
wherein the at | east one groogg extends | ess that the
second width. 14. The probe atccording to any of the
points 11-13 wherein at | east one of the grooves
defi nes the sesuteldregiarsinckeesiab feast osgugroeve in the second top
Cross-s ctlon rect.angul ar cross-section, a
SYfaGERY/F "“b?‘@s%e@é‘gtt?cgﬁ’m SUHRCRcat ed triangul ar
cross-section, any polygonal cross-section or any
conbi nati on thereof 15. The probe according to any of
12 hEhe pEdmjaw@rfjmugrtosqoMﬂélr, avhereineattleastconenof/ibe atieast one groove
fourt ncl u tend| ng at |l east partly
eﬁﬂﬁaﬁ?ﬁﬁ’@“gl.fc 8’%’&%“& Etnsé %he second bottom
surface or fromthe second bottom surface to the
second top surface. 16. The probe according to poin
135Themeobg aceardingrterpstintgkh, iwhesein the @t drast one groove extends less
SS-sect a square cross-section, a rectangul ar
%Sg(‘é%'ﬁ Wﬂﬂha triangul ar cross-section, a truncated
trlangular crosssection or any conbi nati on thereof
17. The probe according to any of the precedin

1ol e @rotwm@rﬁ@rﬁlngﬁe ghyoHdhe ol diaht W erein R lgbst ppeof the
F@\/@Eld ‘flnggtaelrouﬂki F%?o@ SO0MoR9a ns{;ﬁfu%ﬁé‘bs rRducligh a rectangular

IREPia ITne or an’a mat eri al ,
cmys-se(mbhnatmmgmdnea:reeé-sepmm‘f ertwkmhgateﬂ drigmgnliar a:rss:mdetlon any

fromSiq : vice or
PQ\YQQPﬁ|aQrP§%'IS9CtéO'T‘ QpéP)éé}Og\bl‘r!PéPﬁﬁB F%ﬁprl sing any of
the nentioned nmaterials. 18. The probe according to
any of the preceding points, wherein the probe further
16nthe gesbe acchrdinigvie gyt dfdhé preeadting poitis.gheskelct ri cal

connect i ns to each of the pluraljty of conductive

pr obe ar %C@%ﬁ?f@“ﬁe b&edinﬁg’dxt/eo 6Mf efgendlng at least partly
fﬁﬁﬁ?ﬂ"@ Sodohe tSQ%QIH‘ébe X6 tHRab ESorRIb RS IsUPack [ floms thePgédond

to the cantilever part. 20. The probe according to any

boﬁomrﬁawdedha@epondlt@p swifdeeein the plurality of

16. The probe according to point 15, wherein
the trench defines a rounded cross-section, a square cross-section, a
rectangular cross-section, a triangular cross-section, a truncated triangular cross-

section or any combination thereof.

17. The probe according to any of the preceding points, wherein the probe is
substantially made from a metallic material, an alloying, a semiconductor material, a
crystalline or an amorphous material, or any combination thereof, preferably the
probe is made from SiO,, SizN4, Si, or is a SOl device or alternatively a layered

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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conductive probe arnms be positioned at the outer

pl anar surface. 2 1. The probe according to any of the
w@e@sazi3ng poi nts, wherein the first w dth bei PQI/BR206/000417

800 m cron, such as 75 to 750 micron, such as 75 to

500 micron, such as 80 to 350.gicron, such as 85 to

250 mcron, such as 90 to 1505 icron, such as 60 to 90

rﬁcron, such as 90 to 110 micron, such as 110 to 190
m cron, such as 190 to 240 micron, such as 240 to 290

1§ ot aobdng 19 o vieEC e BB gt g rom e

bégecg,gmomgc ,ﬂﬁe 4 800 micron, preferably 100
mc and/ or e second width being 40 to 300

m cron, such as 50 to 250, such as 75 to 200 m cron,

h
2 BB S 8 g DR A, i, AUy o
cér%Je@iQefﬁrGEé’arm§%@Pp®$tlo1@@ AtThd QUteYi slanay, siefede. as 200
m cron, such as 230 to 280 micron, such as 280

to 300 mcron. 22. The probe according to any of the

o R e e A

such as thecfinst ®idth Heing 56 te BOAsnigrdn, soch @s4 Xin 7&1mhcron such
as 3 cmto 3,5 ¢ such as 0,1 cmt

0,
2575 to 00 iorem sSSP 64 1o SR Tis on, Sughas ity 2 HigSpsuch as
o8 5 oI FEICFRiTons 88 088 10 rdcton as 110
tc?$9(4g ngmthsécﬁﬁs rO0sto 4 Oamictom, suchsasc240 1280 asic®ng such as 290
0 9,9 C su , 6 d d .wi

oo, sl 3o 545 T mesSe 2B Pl B BB Tt B as 50
tq16§0 ﬁm:rto?i A u %?@'}o@o%n?di‘bﬁ Opréfe'?aﬁm 1 (K}Jﬁllibréﬁ anfioﬁ m

uc cmto 3,5 cm such 0, cmto 0,5

cm suchtr&ss@ccmdcmcmm beingd0 1300 aycrone ﬁuch) ag 59 torg50, such as 75

as 1,5 to 2 2 to
380 shtron Sugihas SHB o Biitief S Fo0 1§ Fhosilich &4 1o 80
n{l&oﬁ Sth 8580 185120 GBroN, <idh &1126 us he@snidrdn, sach aeme0 to 200
such'as 5 cmto 5,5 cm such550mt060m23

The
niicrobe sactt 88 @0AJo 230amicron, sush s 232t A80 PYLTANs such &s 280 to 300
wherein the cantilever part have rounded edges at the

MYl end.

22. The probe according to any of the points 1-20, wherein:

the first width being 0,1 cm to 6 cm, such as 1 cm to 5,5 cm, such as
1,5 cm to 5 cm, such as 2 cm to 4,5 cm, such as 2,5 cm to 4 cm, such as 3 cm to
3,5 cm, such as 0,1 cm to 0,5 cm, such as 0,5 cm to 1 cm, such as 1 cm to 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
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 cm,
such as 5 cm to 5,5 cm, such 5,5 cm to 6 cm, and

the second width being 0,1 cm to 6 cm, such as 1 cm to 5,5 cm, such
as 1,5 cm to 5 cm, such as 2 cm to 4,5 cm, such as 2,5 cm to 4 cm, such as 3 cm to
3,5 cm, such as 0,1 cm to 0,5 cm, such as 0,5 cm to 1 cm, such as 1 cm to 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
to 3,5 cm, such as 3,5 om to 4 cm, such as 4 cm to 4,5 cm, such as 4,5 to 5 cm,

such as 5 cm to 5,5 cm, such 5,5 cm to 6 cm.
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24. A testing apparatus for testing electric
properties on a specific location of a test sanple,

w@owpnessirng: (a) means for receiving and suppoPC€T/DE2G06800417

test sanple; (b) electric properties testing neans

i ncluding electric generator ans for generating a
test signal and electric neasEEing nmeans for detecting
a measuring signal; (c) a probe for testing electric
properties on a specific location of a test sanple,

2BOTRY S e R R S b BORE e cantieer pan

%@}éu%e R attBbRsthl &xd bl e in one direction and a
ase part respectively, the cantilever part defining

an outer planar surface substantially perpendicular to

2%25458 e apEoh R Tor [p0aIEe PR oRgiPR R ESheLe Rpatign of a test
@ldohyprgn%:onductive probe arms in the cantilever

part each of the conductive probe arns freely
exe meang for teacivieg aadisupeeeingihettesiiaBplee t he base

o) gftolid BrehBRbestilf aRR bR P RORC U Rra PR for
af‘gérfsi‘émﬁ%ai’t@gi sigisal dndeslseteiomieastgingrmbans fori detectinigra measuring
wth th ase part, the first region defining first

arﬁig cond side surfaces, each of the first and second

@Eaﬁﬁééé ace a(j ? Ile:&g@%rjog Eﬁbﬁg %E‘tﬁ \/I\%(g%hoqﬁ%% test sample,

g|<¥thm1dgt he second side surfaces, the second regi on

efinin and fo tth side surfaces, each

thir aUPBQJ?f‘H oy lefipine-RROSHE IS} e ﬁe%%%“%ﬁa'i‘%“t“t'”g a
wtht

1 Sl SR S o eSSt it B o
second meisgedtivedy, ibe equbjbvebpaﬁdeﬁmngrml o@herplﬁmrtshlgace

(ot i ol PSR 8G3 R eC5R0 A ocTHL B Pt being
conduct 4§4hted Wﬂ)élﬁg?’ﬁxél@dhﬁ FeabpetRgwesiing Arichine,
specific location

2. a plurality of conductive probe arms in the cantilever part each of the
conductive probe arms freely extending 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 width 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 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.
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test sanple for performng the testing of electric
properties thereof.25. The testing apparatus according
W@ 2009024371 24, wherein the el ectric properties PEFDKA@S/000417
means further conprising neans for electric properties
probi ng of the test sanple. 2%. The testing apparatus
according to point 24-25, whe Qi n the reci procating
nmeans further conprises hol ding means adapted for
26 OF o esAing et parates eiccording bepbms 24 paherainh théeleptrsbproperties
27. The testing apparatus according to point 24-26
tesing RBPaRS RSHTEL LRGP MGTRERS JIT I BRIATGPETIES REPANAGY the test
S%%?Qé across the test sanple and recording of a
ocation of the holding neans relative to the test
sanpl e. 28. The testing apparatus according to point

26 o Ha RAG: ARryas Apprna i PRE P kTR rEtRRocating
n@dn%%bﬁ@lsc&rﬁﬁ}i%@hoﬁjmgt MBahs Sldapfiiiof colshetativeay ratdiving the

perpendi cular to the test sanple. 29. The testing
bage aadtafshapoalali ng to poi nt 24-28, wherein the neans
for positioning further conprising neans for angul ar
novenent of the hol di ng neans, such as to provide

22NYHE dstPRSAppatisiacotdigg e pomt £ar28, Hertieodempidéing fineans for
testing apparatus according to point 24-29, wherei

pesioningribeheldipg smeansmaigss the iest Sempia aRd ﬁ@cq@kﬂﬂsor}faolpcaﬁon of
I : ' | i
wRoAit PRERETRRURE R B8t BB E e s o

provi de angul ar positions for the neans for the probe.

3 1. The testing apparatus according t oi nt 24-30
Zﬁhgh@itﬁsttWP@éﬁ@szﬁcobéiﬁgﬁ? 89!"\%&41’&1 repyihgrmeRng for
PRSI Cor ARG InTREIAIG iy Bl Spfe RIRBUERS oidy Siéctions
ceplanaato the tesbsardplecaylitizectiprsi parpesditolar th thenteshsample.
the probe. 32. The testing apparatus according to

poi nt 24-31, wherein the neans for positioning further

OffRE 1S4 ' ach g hehverNthefebfs f
280TRE usL iy AptEIsIcHRAIAG 9 poftAachs, AReIBRIGTACRS for

papitianingfsirthet compriginganpansforangeiar mpesraent efitbe foltiag means,
S{:Jgﬁ:' H% <r)i)|_rcg\§l_dleJ %%auﬁarr“f)o%ftio%g of FAHESSs Br tﬁ@%r@ée.t he

30. The testing apparatus according to point 24-29, wherein the means for
positioning further comprising means for angular movement of the holding means
along an axis parallel to surface of the test sample, such as to provide angular

positions 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 holding means
along an axis perpendicular to 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 comprising means for sensing contact between the test sample

and the means for the probe.
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34. A nethod for providing alignnent of a probe

relative to a supporting substrate, conprising the
w@ee@pa243ft provi di ng the supporting substrate PEf/DRRIVG/000417

a planar surface and an edge, the substrate further

defining a first crystal plang providing a first mask

at the surface of the support Hg substrate, the first

mask defining a first exposed area on the surface at

the edge, providing a specific etch reagent, a recess

f d b h h hi fi
34 bae QS0 BRECRI ACPRIUNGD 10 POIS QTSI IS PR GEas fiper
m%ﬁﬁa%@da gfetr‘/?lféatu?éb §1%5hy\6f the' e_pgom the edge, and

a bottom wal I,

provi ding a probe substrate defining a
pl anar surface and a second crystal plane identical to

he first .crystal. plane osJ tioning,the nprobe .
34 K vetiot 1SRN RS NRBE St b B ¥ Jnarting substrate,
C@,Ingggﬁ, ahe shgsd &f: oned identically when formng the
pr obe 1gromthe probe substrate using the specific_etch
r eagent , ptavidipg dhe supportisg subaaigedefining aplaransyriage and an

first side | . and t.he .secof ' 35. The net hod

edaedngi s Sn%{epfbj?tﬁ\er gﬁﬁm\ﬁﬁear@gﬁ&iy%?@#en&fi c etch

reagent pfovidiayisdfedt alask o8 fes shiiface ohiherdupporting sullsstrate, the first
The nmet hod according to any of the points 34 or 35,

nfaskidesininghapirst Sxpgsed aleaipn dhasdiiacs Af 11 RF8%r at ure at

which th -chi i S.: r .

accordi ngr%&gh;%gs oéébt'#gé%girggge%t%ig;%%uﬁﬁgre%y the etch reagent
etuniny it firgt pxposedi argaattepecess definiagsaiirst aidewail @m oprosing

et chi n,% is perfor rreo,. 38. 'If'he thgd acccgr 21'998 to ﬁn
sgeondhaidgwiall: an gad yvall igmote 'f%[@’p@ g% nGe BLYak

and/or t : : b [

bl i cd ooV S FloBECUbRaR! défiing RIS Y RIRT AP g Boond
cactal plamy identiealytodhe first qpystaltglasa- 38, wherein the

supporting substrate and/ oy the probe substra i s Si

OO P e SR oS L BEE AL L o EoBrd oyt
pCIHﬂe'o %ﬁ?g?%%ﬁfdﬁ'eﬂgdéﬂio@ﬂy viHer! fofmiRy thieSpréBe 3dm thy plwe substrate
usinrgr]pthe spegcific etch reagent, the probe defines congruent surfaces to the first

sidewall and the second sidewall.

35. The method according to point 34, wherein the specific etch reagent is provided

at a specific concentration.

36. The method according to any of the points 34 or 35, further comprising providing

a specific temperature 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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providing a second mask at the bottomwall, the second
mask defining a second exposed area, a protruding area
w0 oooseelt3rh t he bottom surface by etching the SBCDDE2005/000417
exposed area using the specific etch reagent. 4 1. The
met hod according to point 40, é/nerei n the protruding
area defines a crosssection hg ing a substantially
square, rectangular, triangular, truncated pyram d,
3poThgarethod secording wudry of tharpdiyts34-38. wiherein the supporting

sQbrth e BHdhpie o pULYeRo 118l (Se A 06 P hgeT Boadyctor
nfgtertlé]e points 34-41, further conprising providing at

ast one conducting area in the first sidewall and/or
t he second Si devvall and/or the end wall. 43. The

di f.
A ran e recatngulehehefematic e P EeL seiBrnpe:
pl anar sy Fé\ﬁdiﬁ? #decohidemBsk BptheAsstesrdiwagl, thie sevoref mtabre defining
poi nts 34-43 urther conprising positionin

t he
aisecand gnpesed arash a protiudigsareagrmegh "hm?ab%tg B‘gce by etching

o ST R ReiTP A s el Ao hea@er D 7 g

substrate defining a surface and an edge t he

%gortlng substrate defining a first ?/sta é]?
4ﬂe ggnetbpqel(@@cggpl%g gpp@@m 4@, wWhenein gp@g@,@g uding @a efines a cross-

sébﬁérﬁﬁgvdﬁé t%s‘?ﬂ&@ly Rtk ?‘@&Pﬁbﬁl‘a?%éHQ&l%F %Ftﬁ'ncaié@pyramld

recess I'nin Si dewa second

pslydenal, berrmmrenldir Martly crwmitae s‘emimllliptze:aemtly aelfiptical geometry or
botto vvall be formed froma probe substrate

ag¥rPA Jﬁ?%{fg and a second crystal plane

I denti cal to the first crystal plane using the

specific etch reagent so thatthe probe defines

4Qo'|ﬁge meethod @ctarding tooanyef therprintsi 3eddl furthed comgrising providing at

SO M et RS 5N oA Sty B gror e

ch8NMIl. ses: a supporting body defining opposite first
and second parts constituting a flexible cantilever
part being flexible in one direction and a base part

45?%Rg%et}'1853éccording to point 42, further comprising extending the at least one

conducting area onto the planar surface.

44. The method according to any of the points 34-43, further comprising positioning
the probe in alignment with the recess.

45. An apparatus for providing alignment of a probe relative to a supporting
substrate, comprising:

the supporting substrate defining a surface and an edge, the supporting
substrate defining a first crystal plane,

a recess formed by a specific etch reagent in the surface at the edge 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 substrate defining a surface and a second

crystal plane identical to the first crystal plane using the specific etch reagent so that
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the cantilever part defining an outer planar surface

substantially perpendicular to the one direction, the
whawe/1part bei ng adapted for being received i nPCTBK2005/000417

recess, at |east one conductive probe armin the

cantil ever part, each of the | east one conductive

probe arm being positioned opptsite the base part, the

cantil ever part defining opposite first and second
tHqubbesieflhbe csagmmdnt sagaces toethedirstsidewathandwhe secord sidewall,

base, part rst region defining first and second
the; preb r??%i&%‘%'n {-ﬂi’crl‘?CS? Sthe first and second side

surfaces defining a first angle with the outer planar
surface, a first width defined between the first and
46 hEhes apparditys decardingdoqmintt4de Vﬁlﬁf@iﬁdhﬁﬁpbﬁ CaBTANSeAg

third and f th si f. vy
L o LB Pkl AT 550 SBSTha6 0l 3Ecbl P dnstiuting o
ﬂé’;HBI‘érca‘P\'tlﬁé%F paRIBAEE fleRibRERAUHE dﬂ'éﬁti@ndﬁd @b@sbqiaweieepectwely,
the third and the fourth side surfaces, and the

ond
thei cartilexsir pgricdgfining gn Mrd}lagwqr@cetmq;tqq{@ Iy,gegﬁaendlcular to the

o Pt 5 SPRRLR AR P RS FPUBE T o

protrudi agleRst bn@ﬁdnﬁthkﬁlv@rmbbelanm mdhs cantileveppardj eargh of the at
groove. 48. The aBpar at us accordin

int 47,
legist pae SonAUCtegRIPRE afE being pgsttioned Q.P%Qgﬁé%{)?%? pgrt,
squar e, Fr?ecéé}ﬂﬁé\/&rparf g%ﬂﬂﬂgbﬁf)osﬁé Hise ?g? decRYh@Tedlons, the

pol ygonal',” Ssem "circ y clrcu
séeond ’idiopbeinalin cpatddt withl themaseajart; thos st eegipodefining first and

sggorgﬁglgg:cs a@'ggg;@%{‘rﬁéfe tgeg;rsd't?pqu-rhe & parél %ﬁ%ﬁ?%% agﬁnlﬁg a first
aﬂgl(r? flfé‘g%te\" Eﬁﬁdéﬁa? Rerfhté S4 fisst Qﬁ‘dﬂ‘ﬁiéﬂnba Hé%@eéﬁ‘ QI@é‘ ﬂrst and the

appar at US accordi n to an%/)
spoomd sidé Busfacds, thersecend regienslediningd rrg 1] uatiat%cﬂﬁjgurfaces

f f h
cBPQ0F I o LR il i< el #eoonfely phfighe outer
pHE\%r%UH’aE@' 4 seSork witig defiRad dktifedit B Wirdaridotherfsush side
ol nts 45-50, wherein the supporting substrate

sﬂtfa@éﬁerclndncl udes at |east one substrate alignnent mark
and the probe in . :
orobe ol onner R beflo AR Lo ARG/ AAARRDR B frst widtn.
point 5 1, wherein the substrate alignnent rrark

47. The apparatus according to any of the points 45 or 46, wherein the bottom wall

includes a protruding part and the probe includes a co-operating groove.

48. The apparatus according to point 47, wherein the protruding part defines a
substantially square, rectangular, triangular, truncated 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 protruding

part extends from the first side wall to the second side wall.
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and/ or the probe alignment mark is formed as an etched
al i gnnent recess and/or alignnent protruding part. 53.

wabh@sapgar at us according to any of the points BGFBR2005/000417

wherein the supporting substrate conprises at |east
two recesses and/or at | east probes 54. A testing
apparatus for testing electri propertl es on a
specific location of a test sanple, conprising: (b)
50Ehnes abparatm: acmrdmgaﬂnobrmxpfﬁbetpm@stﬁeort‘b%mlwam the protruding

paftefaris (e dha b SHAHE! RO M ERAPal: A0 M Bglng part

e%ﬂdglﬁ%% Enéswluammrtﬁefe% wal.ecting a measuring
signal; a probe for testing electric properties on a

speci i c location of a test sanple, the probe received

aratusf rowd . 0 .
5t o7t PoBB Saem B orREoti8e P B8 B0 Jndrefy e bporting
sGOSRAtE FUEer ihbBiadey RiP Wdst bele Substratt @gﬂmﬁen’clmarkaand the probe
surface and an edge, the substrate defining a first

inclugdasaat Ipastrane @prrwglﬁq;w@@@ ignmeshaedrki ¢ et ch
reagent in the surface at the edge of the supporting
substrate, the recess defining a first sidewall an

5QD1Dﬁ§ iappasfee adcsidifeytal pointdi anckeneir ther stbstratd abgnrmbaet mark
and a bottomwal |l definin n n]hel from
ap rgre@ Pike, SR HIDEI IAHEEY H8 AnE BROb SIGUBETY taceSe andior
and a second crystal | ane
AfiGuhBhtShotBig B4E. e asin

rst crystal plane using the
speC|f|c etch reagent so that theprobe defines

5ol B FPBrERRPLoORIS 5 beot B A LAEheBUL D syRporting
sUS%é’t@Qﬁb"f‘ﬁM%s’ﬁ%‘éstft% rBBYs S dritfoiPA0BEsT QlAbiokes! he

test sanple so as to cause one or nore conductive
probe arnms positioned on the probe to be contacted

st A e SRR 0 Bt DB 7 el Rpegon o st

SYFTRnREg0, 20par s Lo Rreord 10 Lo poimt st

(b) means for receiving and sgpp(?rtmg ths test sample;

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

a probe for testing electric 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 substrate
defining a first crystal plane,

a recess formed by a specific etch 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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testing neans further conprising neans for electric

properties probing of the test sanple. 56. The testing
wa@ppanageos according to point 54 or 55, furthePCT/DK2005/000417

conpri sing nmeans for positioning the holding neans

across the test sanple and reg rding of a |location of

the hol ding neans relative to ghe test sanple. 57. The

testing apparatus according to any of the points
probefefinebenegrudrisurfeesstd the firessidewnll agddbesecsndgidewall, the

manoeuvrability in all spatial directions, being
prapedeceiyad 'Q:H'tﬁ B8PSt 0 the test sanple and directions

(dZ‘?éBﬁflﬁ'aﬁHé%eér% f?n%\f?r?%orﬁa??@b% reRRE e TBRTBMME so as to cause

ngul ar ement o means, such as to
plooei atenaregedratuchies iprolmarrhis posﬂhenaé anghe grolbeto be spatacted with

Sghcﬁzs-gg@ c E)pla[cllaﬂ @E 51 qsﬁ%a?pi)i%ﬁod' %?fo%r%éqag? %%eﬁgngf of electric

fgﬁé Péics @mtebei ng means for angular movenent of the
ding neans along an axis parallel to surface of the
test sanple, such as to provide angul ar positions for

S4B Al e So RN 0P SEhe PRl roperies

tSBAG dds RPBik Lo Pﬁglnbtrhééﬁé farapctiis iphgparties préhing of the test
angul ar novenent of the hol di ng neans al ong an axis

S@@P@ndl cular to surface of the test sanple, such as

to provide angul ar positions for the neans for the

probe. 60. The testing apparatus according to any of

56 Iehe aigtihg dppab@us slceordimng tdpoint 54 or 5ot fmﬂmrtaomprrsgwg means for

further conpri sing neans for sensin on
pesitonipgthe ARl BIRANSIRCTARS fsqlﬂgf%pqq)cg 06(? ﬁﬁejocatlon of
ny of the points
tr@%@gwggﬁ ﬁél%’ﬁvé‘ﬁf@%&b?@sﬁgﬁpl@ i ncl udes any of the
features of any of the poi nts 35-53. 62. A nethod for
testing electrical propgrties co i Si.n
54 fla@ze%@eap@aa%w%ﬁa@ 16 SV 81 ieSant.d-kpCiRercth i means
fdilgfdsﬂ cérhﬁp&h@?ﬁaﬁé&tf\ﬁéﬁhty' ih )allFHp@ﬁhﬂdlfébti@nfsl b&ihg directions
robe conhpriSin first plurality of probe arns
ceplahar tu:ﬂhedeatgsamplle@u disgwtions perpendicular to the test sample, and/or
means for angular movement of the holding means, such as to provide angular

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 paralle! to surface of the test sample, such as to provide

angular positions for the means for the probe.

59. The testing apparatus according to 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 to provide

angular positions for the means for the probe.
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el ectrode for contacting a respective |location on the
test sanple, iii) providing a second test probe
w@owpnessirng: at | east one probe arm i ncl udi ng BCT/DE2AE/000417
one el ectrode for contacting a | ocation on the test
sanple, iv) providing a test %Bparatus i ncluding a
first and a second hol der for -receiving the first and
the second test probes respectively, each of the
6hoT loke tesstingrappiasatog auesidingto agy déthecpaintsob4-pOswhergin e means
and/ or relocati each of the_holders in thr

t
fodi PR HionEIE: U e CORDY S TAP A S LTI Iy L Per; Relpvegn the test
nggl;éegmﬂqé ﬁl,e%ﬁgho,olfhegﬂgbg_l ectrodes of the first test
probe an as

to the at | t one electrode of the second
test probe, the test apparatus further conprising a

I ol der f I Vi d | di ,
63T EotRoERsE o0l PR aTOR s RO §0F Albefip dye probe
fUMHEriMQuees anyY of Bl feBfLBS of ¥hy BPfid pEiRtd85B3e
el ectrodes of  the probe arnms of the first test probe

in contact with the area, vi) positioning the at | east

3ok sfepudBr fefha S tal PR PO RoRRERREL "y o
| ocat i onjyrsBvitfd 4 esBtisaeié Hefiningsd first shdace,idn area defined on the

transmtting a test signal fromat |east one of the
fiegt sutfee@les of the first test probe, or, in the

al t ernat iii ?rgﬁﬁﬁ%g}g% VIS% ﬁg@%e@g@?'%iﬁ&tmde of the

second test pro ing the test signal
transm ssi on bet weefirst plardlity of prahe adrves sadoindiudieg at least one
probe. 63. The nethod accor

met hod further coffstGdedor g‘%’g%ﬁ{%'g@ g?rlsgé?‘gé@ Itgg@?tg}n o dhe test

step vi): a) pr ovisgh@g?,_a magnetic field generator for

generating a nagneti ield, b) positioning the

magnet i ciif)ipebvdipgreesecand test proite carepfisisgd | i nes of

: Eg glraggeg:c Ct Lleelt %;?eea},gﬁég?oé %(r:rinfili’lc u fnigeaqtleaésit%%e\'\c'ialggtrode 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 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
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64. The nethod according to any of the points 62 or
63, the nethod further conprising the steps of: c)

WO edosaa37ng or nmoving the first test probe rel BET/DE2G06/000417

the area and/or relocating or noving the second test
probe relative to the area, agz d) repeating step vii)
and/or the internediate steps~a) and/or b). 65. A

nmet hod for testing electrical properties conprising:

i) provi diipdetecting the tegb signdefransmipsior betsteesuthediret and the
an area defined on the first surface, ii) providing a
s@Gqnek teERIONSy obe conprising: a first plurality of

probe arms each including at | east one el ectrode for
contacting a respective |location on the test sanple, )
68i The praihodiangoraingstooprint €2 tthe maetbod duhers¢argprising intermediate
| east, one obe armincluding at | east one el ectrode
stegp aé@ﬁtrt}é%g{erﬁ’gv'h | ocation on the test sanple, iv)

provi di ng? Brovidihg ANPagAbisTiell generaer forfdgretatiritfia amagnetic field,
second hol der for receiving the first and the second
test probgpositiepiagtthe anggnalisdieldgepp@teriqithad the field lines of the

QR e 4 500 S FBEAGREn I, RESLEE B B0 e

the test apparatus being electrically connected to

each of the electrodes of the first test grobe aa% to
6¢ hEheimethad aceprsling taoanwabtherpainis Gt thedpethpgdurther

1 est s further conprising a sanple hol der
Cé%ﬁ”%@?éb%%ﬁ%iﬁ@hol ding the test sanple in a specific
or i ent at cpreloedtatg orembeingtthe fiirstdestaprabe relative dm the: asta and/or

probe, v) positioning the el ectrodes of the.probe arns
bt *Che 1 FolBeatngser modisg i Secand esarore rrgtily BhepiFR.
posi tionigpg the at |east one el ectrode of the at |east

one probe arm of the second test probe in contact with
t he ar eadjrepedtingastep niiy amb/oetife ptarmesistersieps asand/or b).

65. A method for testing electrical properties comprising:
i) providing a test sample defining a first surface, an area defined on the
first surface,
i) 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, u

iii) 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 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
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probe, vii) providing a magnetic field generator for
generating a magnetic field, viii) positioning the
wore@aae43cl fi el d generator so that the field |iPesEDER005/000417
the magnetic field defines a specific orientation with
the area of the test sanple, ggd I X) detecting
el ectrical signals at the fir and/ or the second test
probes. 66. The nethod according to point 64, the
hoteingottieftast $enplednar spsdify orfentati@peelative tor thedirst andtheasecond
test signal fromat |east one of the el ectrodes of the
tesf PEAb® est probe, or, in the alternative fromthe at

| east ong ﬁﬁﬁéﬁiﬁg%é’ﬁlécﬂ%d%%ﬂ% bRstle Arhedef thafistbst probe in
det ecting e test signal transm ssion between the
contast witiméhe Beessecond test probe. 67. The net hod

according,.to _any. of . th ol nt 6

f urt her g% H’B??’Q%W@ q"ﬁea%é‘%esﬁg n%@ﬁé%t?&iiee&ot@gﬁe[ r!gg%[:b%% probe arm of
tHEPYE hdt B8t friobstin BRtack Withehe elréd by 8 bcatidnereaiate from the first test

and/or relocating or noving the second test probe

pradleati ve to the area, and d) repeating step ix) and/or

t he steps.. o ' i~
any of -t U HrefRfHe s sHonctf el BeREi-AGH 1oR BEABIIRG o Magetic fild,
conpr i segijippositioaingttiie efiagreatiodictd geneatdr swihat itiee figlddines of the
| east one el ectrode. 69. The nethod accordin &ﬁo anx]
meanekie fight definesa EB?CIWIeflénwtlpﬂwl%@ﬁ@rsﬁioﬁé'g% st sample, and
are cons by - I : I ]
met hod af: gtglrégétglgr}] Bt%&gﬁéglﬁbﬁé alrg gl?én{"g? %E‘aificg ’tﬁev\%gcr:%rﬁ_chn%g tprobes
mul titude of electrode pads are defined on the surface

of _the test sanple, the d further .comprisi.n .
68 The HRIna0 AR ELpenE o Berpeod i Eeh Parpbring ing steps:
second SBZ‘f}bﬁélﬁ‘\itgh&%ttéQﬂﬁ?ﬁéﬁrorﬁrdt TEHRDn@ dffthé @lectrodes of the
specific ectrode”in contact with a fourth specific
fiest éestpodiee,pardin theaaltemativenfora the ot legsy oake dledradenef the second
first or tdhe third specific electrode, and
test probe, an
b) detecting the test signal transmission between the first and the

second test probe.

67. The method according to any of the points 65 or 66, the method further
comprising 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,
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.

69. The method according to any of the points 67-68, wherein the positioning-

devices are constituted by piezo-electrical actuators.
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detecting the test signal transm ssion between the
third or the first electrode, respectively. 7 1. The

woredohoghdaccordi ng to any of the points 62-70, REEDERIVS/000417

the probe arns of the first test probe are
substantially parallel and th% at | east one probe arm
of the second defines a |longit 8dina| l ength. 72. The
nmet hod according to point 7 1, further conprising
7ar The giaibod hecdrdirgy toamw oﬂqté\emmmﬁa-@%twmr@bee rgaltitusiet of
|rst tes

SeioBa 2P el B iR B A8l e s frer

cth pFlQi‘ﬁg%ﬁFr@'Hb RfiphepREic, e?@ctrﬁtelnf@irh@éi AE£a'sécbad specific
pol nt further conpri ) arrangi the first and
[créec

ehenaroéecp@dd bringing s biydsspes troe ior endacirwith afouria specific

[? rst test probe are in an orientation substantially
|c 388 I’ with the at | east one probe armof the

second perahemifing atést sigealteirnabe ficst o dher thitdos pauifioélectrode,
the points 62-73, further conprising: providing at

andast one addltl onal test probe conprising: at | east

one pr obaefaer % Pégr'% %%nr%ﬁ E%ﬁ?@iﬁs?cg}gbéivﬁéﬁ ﬂ’%echfra or the first

contacti ng a

eleictrodd] mspat:tnlrayist one addi ti onal hoI der in the test
apparatus for receiving and holding the at | east one
addi tional test probe.75. The nethod according to

7"?01'9% métho E&‘ﬂdrih ar} of ﬁ%ﬁ;&oéﬁ%%ﬂ?@hﬁhéféﬂ e En*b%eaérms of the

l'east one a |t|o test pr ef1ne’ a [ongitudinal
fitst tegtiprolbd areremlbsidniﬁaltyt pm'alle;lcamlrhhel aideastranergyohg arteof the

he second and, the at | east one additional test
Sﬁ?‘?ﬂﬁtd?ﬁq%?’ %ﬁ?’lﬁ%gm@ﬂ re the probe arns of the
first probe defines a first angle with the at |east

one probe arm of the second test probe, and the probe
72r Tige odethna accorstingicopeintié j fuehear Q@m@ﬁalnﬂngl e with the

8 ? g b 2 r ob %rr%hg]m%fthte bﬂ?staetmd %%Séec%'ﬂ'a tggtdﬁrb'bgg %o tﬁgrc'lthe probe arms of

the first test probe are substantially parallel with the at least one probe arm of the

second probe arm.

73. The method according to point 71, further comprising:
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.

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 contacting a
location on the test sample,

and

providing at least one additional holder in the test apparatus for

receiving and holding the at least one additional test probe.
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76. An apparatus for testing electrical properties
conprising: a housing, a first and a second hol der for

wo emeizd3ng a first and a second test probe, PCT/DK2005/000417
respectively, nmounted in the housing, each of the
hol ders conpri si ng positionin9 devi ces for positioning
and/ or relocating each of the Bol ders in three
di mensions, the first test probe conprising: a first

79| THerethodhcdurding tarpuinte; whiareinutierad ledstlopestrobaarm of the at

el ectrode for contactipg a respective |ogation
lepgisene aggitienak taat woberelines '08558@'”@&‘?89&5 itlIH% meifiod Rither
C#rﬁéﬁéingne probe armincluding at | east one el ectrode

of Co

tacting a location on the test sanple, the test
appar at usrrghging ithe &itdtytheeveat enndt theest deémsifoneradditional test probe

inghaITengRTRBaer Hedrobe st dehe Brtobd eiedh irétHitbie witn
thaPRIEALt hef %igb%gmf@ﬁﬁéis%bﬁﬁd eStHFObE, Aied #RY proE arms of the first

receiving a ding a test sanple in a specific .
probieatefimel daecaichangle with theeorfa probezatm ehibesaldeast anesadditional

thOb the test sanple defining a first surface, an

€8t BP%Fefi ned on the first surface, a signal generator
for generating a test signal electrically connected to
a transmtter device for transmtting the test signal

76.i An appheaivs fariestsig elestrispbprapeiies eAMPHENG] r st t est

probe in n t with the area, or, in the
al t er nat ?&Z’,uts@\%a the at | east one el ectrode of the

second t ggirstrirebg seoomdhbldiet fovi rebeiving afiest andradsecond test probe,
detection device for detectin tE test signal . . T
raspertvelEaTEHNISE: den hoHBINg; pach ahiha hRldesrchaPHiag positioning
r. 7 . 1 i i 78, . .
SBERS o oI ARIRL 085, 00l s enebshichions
pi ezo- el g fiist st podheatemprisin: The appar at us

oo Mg {0 a0 St PR B s LAC P B ey castone
g:'fr ?lnlegl aalngn;ih?u IIerﬁﬂz’gll*lé)ﬂlégcr)]Fg’{,‘(ﬁr,\’@[:\?i’ﬂi’gj?a<’ﬂ?fé§fﬁ>é1‘f’civteh6cé?cﬂﬁ'}0<|51@|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,

the test apparatus electrically connected to each of the electrodes of the
first test probe and to the at lease one electrode of the second test probe, the test
apparatus further comprising a sample holder for receiving and holding a test
sample in a specific orientation relative to the first and the second test 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 to 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
electrode 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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the first and the second test probes arranged so that
the probe arns of the first test probe are
wGastairi al ly parallel with the at | east one PCDDE2@S/00417
of the second probe arm or the first and the second
test probes arranged so that e probe arns of the
first test probe are in an orientation substantially
orthogonal with the at | east one probe arm of the
73cChadppardies acmrd?rﬁg toTpenbfpariaeredn tecposiiioning-desiops are

t he ints further conprising: at |east one
Cﬁ'&ﬂlt\f"ﬁe@ﬁéﬁf plﬁggte ?ﬁf%aé H‘?BPT%l ng: at |east one probe
armincluding at |east one electrode for contacting a

| ocation on the test sanple, and at | east one
78dThe iapparathebdeording tohenyholibermpints 70n&7 + whereip e probs arms of

ol T 0 Sy LN D o e B b0 B o e
sé@&{cﬁdéﬂﬁé?a%ndltﬁaﬁhl wiRytpr obe arm of the at |east one
addi tional test probe define a |ongitudinal |en

t he appaihe fiest ﬁuﬁtth%ﬁe@@'ﬂﬁbiﬁ% PrRPes HEanged; g0 thq{ghe probe arms of

se 1o | ot

R R s B B e o IR B8 e B m of the
séc@ﬁd ptobebgngledri ne a first angle with the at |east one
probe arm of the second test probe, and tCy\P roﬁ
of the fihefirshapgddhasererd E%@E@Pﬁf ahgnee ?tht @e&q@e arms of

In

381 e a0irin DEENAERSBREIEADBI oGS Ial Ml atleast one
pealydame of heasamont pradbeedrhod f or provi di ng al i gnnent of

a probe relative to a supporting substrate, conprising
the steps of: providing said supporting substrate

geﬁ'hﬁ edlﬁ%g??t% %@%ro‘?ﬁq {P&asy 8hthedid lﬁé% 78 3fufthgH @@Mpﬁ’bﬁ‘lg

urt Ini.ng a first cry stal pl ane, prOV| ding a
first masklesst saecaddmdrawsépr@@ﬂ gorsppipivgt i ng
substrate, said
at least one probe arm including at least one electrode for
contacting a location on the test sample,
and
at least one additional holder in the housing of the test apparatus for

receiving and holding the at least one additional test probe.

80. The apparatus according to point 79, wherein the at least one probe arm of the
at least one additional test probe define a longitudinal length, the apparatus further
comprising:

the first, the second and the at least one additional test probe arranged
in a arrangement where the probe arms of the first probe define a first angle with the
at least one probe arm of the second test probe, and the probe arms of the first
probe define a second angle with the one probe arm of the at least one additional

test probe.

Any of the features mentioned in the points may be combined.
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first mask defining a first exposed area on said
surface at said edge, providing a specific etch

w0 e@genm37l a recess formed by said etch reagent PEI/DRR61§/000417

said first exposed area, said recess defining a first
sidewal | an opposing second sidewal |, an end wal

renote fromsaid edge, and a tomwall, providing a

probe substrate defining a planar surface and a second
Olainsg¢ al plane identical to said first crystal plane,

positioning said probe substrate so that said first

and said second crystal planes are positioned .

i o’ fboY pPiVRdnG lijghR@nt Bf § pRoI FelbfiRMoSAsdpp6iaRg substrate,
1équ%g§?ébuglng ggidggpegi?fcpgtch reagent, SQP% p?obe
cdefprisigy therajepenf: surfaces to said first sidewall and
said second .sidewall. 2. .The hod, according to claim

12 e eProading " srpicrtig SHBELAGHATIE Bl dyfigReina an
e%@@%éiu%uﬁ_@ﬁét@mﬁﬁbr B88finiRg affitet EFERPGIaARGOr ding to any
of the clainms 1 or 2, further conprising providing a )
speci fi c previgiagaa firsé maskvaiisalf suifacaetsald gupporting substrate, said

perf or 4 t rdi ot

R Gennify g PR FER e shfin b Sl

pressur e ppdvidihigespedific stobiveagehts apecéss fartheddy Jdid etch reagent
met hod according to any of the clains 1-4, where said

eighuieg paid Testexnasegeareaasrif spcass defining arfietridewalABopPosing
sBBLAY SRRMANI fnRnASRA forndiedfthh!sel é&gﬁe,aaﬁoos%bgbg} wall,

PEFI O accordrng to an
cl ai ms  1phovidimgraeprobeasubstrapp defining aspibaar siifacnanda second
sai d probe, substrate is . Si, As, or any ot her

caystalgdane idestticabiosaid firs ¢ Ri®®od according to any

of the claj - . iSi , R
Second miERErHErdHibREuEarRE'S gl sl hiipad second
odestalplage sasepositioredbiseaticallyaahen fpmning sdidirohedtom said probe

B 0B R 258 Ot b B e 55 0Bfurtces o
sﬁﬁﬂﬂ%gsﬁfé%ﬂcﬁdwséi@ seétandsifewsfier ei n said protruding

area defines a crosssection having a substantially
square, rectangular, triangular, truncated pyram d,

S50y RS IF Ko, Wb PG5 gy rossont s provisc

at a specific concentration.

3. The method according to any of the claims 1 or 2, further comprising providing a

specific temperature at which said etching is performed.

4. The method according to any of the claims 1-3, further comprising providing a

specific pressure at which said etching is performed.

5. The method according to any of the claims 1-4, where said specific etch reagent
and/or said temperature and/or said specific pressure is applied for a specific period

of time.

6. 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 semiconductor material.



10

15

20

25

30

any conbi nations thereof. 9. The nmethod according to
any of the clains 1-8, further conprising providing at
wo e@sti2zne conducting area in said first sidewatT/DK2005/000417

and/ or said second sidewall and/or said end wall. 10.

The nmet hod according to claingg, further conprising
extending said at | east one cohducting area onto said

pl anar surface. 11. The nethod according to any of the
clainms 1-10, further conprising positioning said probe

T e

suppor ti Eﬁb\ﬁc?ﬁ%_tar@éc%nd%ﬁﬂf b &416 ot wal POsI IsedBnd mask
substrate defining a surface and an edge, said

defipipgrat sewprsidxposat @rdaf a pratgiding preg fosmpstinisajsl beéomzgurface by
f d b i f i ' '
el s gecon Fxelatl prra ufnd saRLSRAMC ctileBBift,

said recess defining a first sidewall an opposing

second sidewall, an end wall renote from said edge
8amte matbod @ecariing taxclgia e Wherein$aid prataiding geea defines a cross-

subst , ef j.ni.ng. c . .
SBHEL A ALy SHOER SpBoes A 7 ) e pypamic
p&gBhAI, eefiiirculeagsrtly sbctlbatsesaitalliticaheatiyf eliptical geometry or

congruent surfaces to said first sidewall and said
agy conbiratipngdherecdai d probe received in said

recess. 13. The apparatus according to claim12,

wherei n said probe conprises: a supporting body
odghemethodeesidieg to ary ottt cainus d-& durtiserozomsypriisiog ipneyviding at

I§hst 851 DR ARG BRI S5 1St Sl 7 o 28 oSS sidewall andlor
s§ énj\dﬁ)éﬁ.r part defining an outer planar surface

substantially perpendicular to said one direction,
sai d base part being adapted for being received in

ald recess, at |.east one conductive pr rmi [
DK e Bpa aePord Gk oBin S AT ol Tty xRyt toast one
cBhAL&IR] Aickdrite sﬁﬂﬁﬂglbhﬁﬂﬁlﬁirfﬁm%i te said base part,

said cantilever part defining opposite first and

second regions, said second region being in contact
1ﬁﬂnaﬂesrﬁétﬂoa%sc%opa%é to SAY Ot e Ghit 9L rdRldrUdiToriding bositioning

said probe in alignment with said recess.

12. An apparatus for providing alignment of a probe relative to a supporting
substrate, comprising:

said supporting substrate defining a surface and an edge, said
supporting substrate defining a first crystal plane,

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 bottom 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 reagent 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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second si de surfaces, each of said first and second

side surfaces defining a first angle with said outer
w@bk@aar43gur face, a first wi dth defined bet weenPGEDE2005/000417

first and said second side surfaces, said second

region defining third and fou&%h si de surfaces, each

of said third and fourth side 'Surfaces defining a
second angle with said outer planar surface, a second

18i Thé agpéaratesl abedrdtrentosaaich 1 Bj wherainl saisl probeiwantprisese
o R e R0 e bR B SR 22 onsttng
flagib Ry CHritlee? pRRYb&hg FIBRIbEE M ofe dife@ionland WikRNsel garbRispectively,

ottomwal | includes a protruding part and said probe
saidotanditeyes pad-dsfising anguigrqderar suslaceribstaitiedly perpendicular to

according.to claim 14 erei n,sai r.ot. ' s
Ao drbtomy Soi ass hor BEE DR B PO RR AT said recess,

triangul ag ledst BAE @bAduSiVeioBbe 1A naeidcantievér part, each of said at

circular, partly circular, sem-elliptical, partly
lagist ppeiceaductivesprobecmbheips pasiticnednnpesite $aid hasepart,

16. The ' : j .

15, wher ST T BER Shitha BpBBietisl i SE8ME refo, saia
sbedisd regjioie bakigl ig_td@nmit dvitkﬂﬁajdfj @aﬁé Cﬂﬂlrtwaiaid. firdTregidredefining first and

apparatus according to any of the clai 14 or 15, . .
SRPRNGFIHESHIN@CcEP o8d ?frfgaiﬁilﬁt 2k SARQ0drSIdm P UReeS S@fmmg a first

i .t i , . h i . . .

SR bBSARELA R UL o RHUA AeRTRANGh Mg st and sai
secdhd dide shinkacaeppsaidtsesoad cegidn wgfinimgahird @ndtfherthIskdersurfaces,

12-17, wherein said supportin bstrate further . .

ok ohaald i AP SK Butacbetet g, AsgeonARdlenyith said outer
p&.fa\ia(# SOFaBE, 4 BELMERIdth defif8d bRAReSPEERIARE &A% Rifth side

al rgnment mark. 19. The apparatus according to claim
stfacehemsi n sai d substrate alignment mark and/or said

probe alignpent mark. is fornmed,as_an, etch | i gnnen: .
recess aﬁg@ec&ng\ﬁmﬁemg&q% ?918”?/8( F.ﬁ‘a@%r ﬁﬁﬁ{‘gsaqg st width.
apparatus according to any of the clains 12-19,

wherein sai d supporting substrate conprises at |east
Téwdhe @pparaiys asapisingto aryet tha/ﬁialm%gg@r 13, whepgin said bottom wall

GRS FRRRIY RO I S BB

sanp CONpri

15. The apparatus according to claim 14, wherein said protruding part defines a
substantially square, rectangular, triangular, truncated pyramid, polygonal, semi-
circular, partly circular, semi-elliptical, partly elliptical cross-section or any

combinations thereof.

16. The apparatus according to any of the claims 14 or 15, wherein said protruding
part extends from said first side wall to said second side wall.

17. The apparatus according to 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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(d) means for receiving and supporting said test
sanple; (e) electric properties testing neans

WO pbaghi3ng el ectric generator means for gener abCTHKa005/000417
test signal and electric measuring neans for detecting
a measuring signal; a probe f?$ testing electric
properties on a specific locatron of a test sanple,
said probe received in an apparatus for providing

18 THnappdraels sedoidipyab@anyaifahé chaime 12- $Zl,pplmert9|mgald supporting
substrate, said apparatus co ri SI n Saln(ij

suhghate Ayrthey é‘T“P'H@‘P@ab'e@Etr PR v '886’@ 2 ddid probe
m?lgl?i%é @‘ﬂ«fasq %Bb%a?%s@oé? @ﬁtp@w %ﬁl?ll'n mehfRfarkd recess

_ by a ‘speci reagent in sald surface at
sai d edge of said supporting substrate, said recess

140 RNAPRBIELUS AN E AT 1B Mg b0 OB I et mark
a%ﬁtgé@%@bg‘ﬁpﬁ%bﬁiaﬁiﬁﬁs forPiedsd &h stihedCignsiird recess and/or

probe om a probe substrate defining a surface
algmmentgpotindingrpast.al pl ane i dentical to said first
crystal plane using said specific etch reagent so that
sai d probe defines congruent surfaces to said first

20 Hs¥abbardits é&&dm@qe%mfdamldlmssm d9 pvhdin egiei stegborting

In said recess, 1 reci procating nmeans for noving
sigesitrate cobwrises &t lasst Hup &Q%@S%ﬁ&r@ts!%aﬁﬁwf’d)r@%%e

one or nore conductive probe arns positioned on said

probe to becontacted with said specific |ocation of

2$aindickBag appardtes fortestard eleatrivgproperieseast a sgeoific location of a test
electric properties thereof. 22. The testing apparatus
SADOI FOMPIISHI%L| aim 2 1, wherein said electric

ogrrﬂgsﬁé *oer%&9§ |e é)@ﬂgﬁﬁlgﬁ E?ﬁrtegpéﬁ?ﬁ gk ng neans for

I'ectric proper sal d te t sanple. 23.
(ENhetedteis Proyertipy testingsmeans mtiuting electrid gerreratarmeans for

eI B Sa i SO B R g B measurin
I%qngr?élon of said holding neans relative to said test
e

24. The testing apparatus according to any of
t heepribei fios teting3leathie peopertias anreespecific 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 etch 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
minimum height from said surface,

said probe formed from a probe substrate defining a surface and a second
crystal plane identical to said first crystal plane 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,
(e) reciprocating means for moving said probe relative said test sample so as to

cause one or more conductive probe arms positioned on said probe to be
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for positioning conprising manoeuvrability in all
spatial directions, being directions coplanar to said

wo eas/138npl e and directions perpendi cul ar to SPCTIDKe®is/000417

sanpl e, and/or neans for angul ar novenent of said

hol di ng nmeans, such as to prov} de angul ar positions

for said neans for said probe. ©5. The testi ng

apparatus according to any of the clains 21-24,
whearetacteslawith saidrspekciiic lpcstidn ofrgaid tési isbivgle dormperfarining said
means for angul ar novenment of said hol di ng nmeans al ong
antegling ohg W'%Prqpéﬁﬁﬁrﬁﬁ@éﬁof said test sanple, such

as to provide angul ar positions for said neans for

said probe. 26. The testing apparatus according to any

26f Thadesting appaatiBbacosndingito ckdind? heetmerefrosaid electric properties

sitionin urther conprising means, for angul ar, . .
e roRanS L ORG T dob BRG c R IES Brobing of said test
sBRfgkendi cular to surface of said test sanple, such as

to provide angul ar positions for said neans for said
probe. 27. The testing apparatus according to any of

2Parrpe Tnaon ey e3P PN 2nBBR KfPbafo means for
poRitidnirRpsaid HBRliRg Avhrsadcfos® 84idl thoI saiaplé daiddR@ordiRg of a location

The testing apparatus according to any of the clains
op saipiholdingrrapans eslative isoeaid destis@mplecl udes any of the

features of any of the clainms 2-20.
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, such as to provide angular

positions for said means for said probe.

25. The testing apparatus according to any of the claims 21-24, wherein said means
for positioning further comprising means for angular movement of said holding
means along an axis parallel to surface of said test sample, such as to provide

angular positions for said means for said probe.

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 to

provide angular positions for said means for said probe.

27. The testing apparatus according to 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 to any of the claims 21-27, wherein said probe

further includes any of the features of any of the claims 2-20.



