WO 2005/088716 PCT/1B2005/000832 1 TREATMENT METHOD AND
DEVICE OF THE working LAYER OF A MULTILAYER STRUCTURE

w( Fhigogsvention relates in general to the 5 characterisation oPSTaBMNSS¢0832
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made from semiconductor materials for applications in microelectronics,
optics and optoelectronics. The structures relating to the invention are
multilayer structures including a so-called "working" 10 electrically
conductive layer and an electrically insulating layer. The working layer is
often a %@%y ﬂi ture,, t e@%ﬁwlmuamﬁf
layer is gu’ﬁé’ nt ﬁ‘e %lc %Eggsi(\)” éﬁsﬁtrl?(ggreﬁﬁ S‘,uchaéﬁfluc%1 s Ear for
example be SOls (Silicod GRIAIUIAIOER. IATRIEEASEthe working layer is
the superficial thin layer of silicon and the insulating layer is the buried
insulating. layer (oxide, for example). However this SOI example is not
restrictivie: 20 More’ precisely, thesiheéstion reélates eagetiod for  the
frgating 8 working. ¢l CtB‘Ea”é’tCPQQﬁJSS%V%'a%%%f & t"%%‘?&ﬁ%%&?&{{étm:
made from semiconductor materials, tha structure inc uding under said
watkitig dagerfarrelectritalheinsatating tayet, csaick treatpyent 25sheingpt ics
sian gg; anstitute.in the said working layer at least one island
%ﬁrrour% edgy the ma?erléal of the electrically insulating layer, the method

includififa steprofavetchemicallstehing of tise wbiléng layegntion are
multilayer structures including a so-called “working”
electrically conductive layer and an electrically
insulating layer.

The working laver is often a superficial layer of
the structure, and the electrically insulating layer is
buried in the thickness of the structﬁre.

Such structures can for esxample be SCIs (Silicon

he

t

Cn Insulater). In this case, the working layer is
superficial thin layer of silicon and the insulating
layer is the buried insulating. layer (oxide, for
example). However this $S0I example 1s not restrictive.

More precisely, the invention relates to a method
for treating a working electrically conductive layesr of
a multilayer structure made from  semiconductoer
materials, the structure including under said working
layer an electrically insulating layer, said treatment
baing designed tc constitute in the said working layer
at least one island surrounded by the material of the
electrically insulating layer, the method including a
step of wet chemical etching of the working laysr.

The invention also relates to the application_of

such method to the characterisation of the electrical



The invention also relates to the application of 30 such method to the
characterisation of the electrical WO 2005/088716 PCT/1B2005/000832 2

wo REepartiag of a multilayer structure made from semiconduct%rﬁ {li’glj 30832
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And the invention also relates to a deyice that- can be implemented within
the framework of such method. 5 Methods of the type mentioned above
are already known. Such methods make it possible to constitute in the
working layer of a structure such as for example an SOI islands of
electrically conductive material_(silicon in 10 the case of an SOI). It is

FHdgee HecaEsanyto constittite 'suchisidhds MiGTdek i fealideaéeitaint T om

operations-opthe struciures relating to the invention. These operations
comprise in particular the 15 characterisation of the electrical properties
of the BHtctirfe® SHE BRiracteridatish carin baftictifar Be peHorfedbyt
implementing adlrast one,pseute-component of Jbe stucture referred to
as pseudo-MOSFET. 20 The pseudo-MOSFET is a macroscopic device
similarfo 2 G ansistor, mitich Whch B§tifeiorfts Mmafifacidre adiergacy
Jiited number of technological steps. Such a device can in particular be
constituted in 25 a structure such as that mentioned above. _
Such methods make 1t possible to constitute in the

working layer of a structure such as for example an 30T

~lslands of electrically conductive material (silicon in

the case of an SCI).

It is indesd necessary to constitute such isiaﬁds
in order to realise certain operations on the
structures relating to the invention. |

These operations comprise in particular the
characterisation of the electrical properties of the
structure. '

Such characterisation can in particular be
performed by implementing at least one pseudo-component
of the structure, referred to as pseudo-MOSFET.

The pseudo-MOSFET is a macrescopic device similar

to a fransistor, much  which requires for its

manufacture a very limited number of technological
steps.

Such a device can in particular be constituted in
a structure such as that mentioned above.

This device <further presents the advantage of
providing results that are characteristic of the
material of the working laysr in which it is
manufactured, without reguiring modifications that are
inherent to the CMOS manufacturing methed (channel

layout, etc.}.



This device further presents the advantage of providing results that are
characteristic of the material of the working layer in which it is

Wom%%@%lgred, without requiring modifications that are 30 inherent to Lhe(z
CMOE ma
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nufacturing method (channel layout, etc.). WO 2005/088716°0832
PCT/1B2005/000832 3itis therefore%imple to constitute in a structure
(SCI or other) such a device, in order to characterise the electrical
properties of this structure and in particular of its working layer. 5 A
pseudo-MOSFET incorporated into an SCI uses the intrinsic MOS
structurgtof thes SCt;ioyngsing the uriudl exide as adielettriciyate, the 2

SL%b rate ggin e, %q:d two_contacts | thgw rki %L@yen%s s§y£%%ando
ra%.l t“h"ias“the orm of a I\ﬁé@%ﬁ , but%l'?\lverse .éf%ui{s 10 bgsed ona - .
simple MGSEEE using:eontaeisofthe Sthottky rypersuesa of  this

do-MOSFET.is; sh shematically in figure Lwhichiillustrates the
o BT ASOT10 Compng & T woring yer o ilCoh 1.5 15
insulatifg faserd2-afieFdslbstrate Tayer dB2A psebido-MOSFETuggs the

%_c}pts]t:ls.uji%d &:n %SS @Eﬂ&g?@r@@e{%{ggwﬂf tB? '%%%J hjfne buried
pseudo-MCSFET comprises two contacts S and D “in the working layer
I foethe sodrcaland erainicf 2ethe delice respetiivalyeSutsstratedayet

]a‘%éer\ﬁ%asﬁrgﬁ%{%r itcgﬁontt"fll%tvxg’orking layer as source and

drain. It has the form of a MOSFET, but inversed. It is
based on a simple MOSFET using contacts of the Schottky
Type.

Such a pseudo-MOSFET is shown schematically in
figure 1 which illustrates the case of an 30I 10
comprising a thin working layer of silicon 11, an
insulating laver 12 and a substrate layer 13.

A pseudo-MOSFET was constituted in the S0I, in =z
determined region of the latter.

This pseudo-MCOSFET comprises two contacts 8 and D
in the working layer 11, for the source and drain of
the device respsctively. Substrate layer 13 serves as a
gate for it (contact Vg).

The pseudo-MOSFET thus constitutes an advantageous
device for the characterisation of semiconductor
structures. It is manufactured by spatially defining a
given pattern in the upper layer of this type of
structure. This pattern is thus electrically isclated
from the substrate layer 13 of the structure, thanks to
the insulating layer 12.

It. can be implemented according to the so-called

"PoMOS Test" method of characterisation.



The pseudo-MOSFET thus constitutes an advantageous device for the
characterisation of semiconductor structures. It is manufactured by

wo Shadigdhy flefining a 25 given pattern in the upper layer of thisg,ype-9f < noos32
structure.. This pattern is thus electrically isolated from the substrate layer

13 of the structure, thanks to the insulating layer 12. It can be
implemented according to the so-called 30 "[err]-MOS Test" method of
characterisation. WO 2005/088716 PCT/1B2005/000832 4 The "t-MOS
Test" method makes it possible to realise on the front side of the structure
(i.e. thelsitle thit Hesrs theswlrkimgeiayerof threkstructine) thos edithets to

via pressuire,of two tungsten carbide points, éeTh§§$\£Vc¥§§P%ta?£S. _eV.Vhi?crE]}e
correspond to contacts S and D m%gure 1 -"are applied to the centre o
thed patteratdefinesinthe uppeklayer oBtherstittureeThé stracture thuswo

constify racterisation (the terms ‘structure” and “sample”
e T e Py P et Y e T Ine e S
5 of the Stfuetre Fests oprda cohductorplattorcwhickeis @pplidd voltageact s

Ehién‘&o"éaqf@”f@@{%r gide of fhe %%%ﬁgfﬁcggrg?@ﬂ@d%é%@% gale rhe

contact. 15 Within the framework of est” method, severa
iBelated islaris arectealiséd:ongrfter thea pehier dn thestrectarectoiye -

qum”m@héu%kﬁ%éﬁgygigﬂgym%%nstitutes a characterisation
sample (the terms "structure" and "sample" shall be

10 usaed indifferently in the remainder of this text).

The rear side of the structure rests on a
conducteor plate on which 1s applied voltage. This
contac% on the rear side of the structure corresponds
to the gate contact.

15 Within the framework of the "¥-MOS Tést" method,
several isoclated islands are vrealised one after the
other in the structure to be qualified, such as shown
in figure 2.

Fach one of these islands 15 is separated from the

20 other islands by trenches along which the material of
the working superficial laver has been removed, in such
a way that the insulating layer 1s fiush in thess
Trenches.

And  the characterisation of the structure

according to this method is in general accomplished by

[
w

characterising the various islands 15 of the structure,
by applying the discreet contacts mentioned above.

It is thus possible to realise a meapping of the
electrical properties of the structure, in  its

30 different islands.



Each one of these islands 15 is separated from the 20 other islands by
trenches along which the material of the working superficial layer has

wo doeemsgergoved, in such a way that the insulating layer is flushinghgs&voss2
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trenches. And the characterisation othe structure 25 according to this
method is in general accomplished by characterising the various islands
15 of the structure, by applying the discreet contacts mentioned above. It
is thus possible to realise a mapping of the electrical properties of the
structyre, in its. 3 dLf_fegenggsland%]ggoség05e/98§§L6 1 paramete
PCT/1B2005/000 32“%‘Noteatﬁ3'f: the characterised é%gt?lcapﬁé"r%%eeT‘ér%s
zare typicallyahé foltawind:Jeirjer {electrare mobiligt phn(hoté: iability), Dity

interface state density), Vih (threshold.voltage), VEB (flat ban;? volta
%ggxe 5(C %?g“el g 31@ ing'm:atin lf}ag/gﬁff‘?ﬁi% mgefhaoheof é‘aﬁgr%jc r?s’atig%)'h
this erakesdt possiblede)perféifitin d Synoptibmanneralmapping Qbox
g%sléqct%ri%@g different islands of a,same. structure, which is

vah%geous. i order fo ma%ujfaéfure islands such as those shown

in figuig:2 sa lithegraphy methot issmmplementadi cThisttype of maethed it
m%léez%iﬁ gozg'ible to canstitute several island%,.even on_structures of small

kSize (with'a iameter of 3 f%chlé?s, for eigrr%]%[fe 15 Bt such a %ro{%@.ﬁéz}g
cumizerseme o igplemehgrent islands of a same structure,
which is advantageous.

In order to manufacture i1slands such as those
shown in figure .2, a lithography method is implemented.

This type of method makes it possible to
constitute several islands, even on structures of small
size (with a diameter of 3 inches, for example).

But such a procedure is cumbersome to implement,
and costly.

Furthermore, this type of method does not in
general make it possible to constitute islands over the
entire surface of a structure of significant size (e.g.
case with diameters of 8 inches, or even mors).

In z wariant of the manufacture of islands by
lithography, it i1s pessible to manufacture on a sample
structure an island of characterisation by estching the
structure selectively through a "hard" masking.

In this wvariant, a selective attack of the
structure by wet etching is generally implemented, 1n
order to constitute the island.

Figure 3 thus shows a sample structure 100 related

to the invention.



and costly. Furthermore, this type of method does not in general make it
possible to constitute islands over the entire surface of a structure of
w0 significant size (e.g. 20 case with diameters of 8 inches, orgvefgeEaNnNz:
a variant of the manufacture of =islapds by lithography, it is possible to
manufacture on a sample structure an island of characterisation by
etching the structure selectively through a "hard" masking. 25 In this
variant, a selective attack of the structure by wet etching is generally
implergenteg%jg.order to_constjtute the island. ﬁigurgﬂ3 thus shows a ¢ a
sampl "Qructare 100 refatéd 6 the invéntion. W & 2005/08871 - "°
RGTAB2005/000832 & Two:0Tihgs Z&12 Hrareceachqiressed agaiast af
Trespective glass plate 20a, 20b and one of the sides of the sample
%Cﬁﬁ%?%l%s%%éﬂéls%i—r&seprovided by means 22. 5 The two O-rings thus

defineTacressfremsthe 4w ssideswof thelsamptesstructire . 100 two regions
101a,,101b of the sample whjch are isolated in_a sealed manner. Sample

> 100 with fts isOfate regions is then f%’ exposed to an Setc}t:?”n%msoﬁuzﬂf%n =
<apable of setectivelyretching theworkirg 1ayer oftthe samplesfos 101a,
example KOH  in the case of g silicon working layer, sample, By, -
L ectf\)/gI(y"te &inacfﬁlg?/v%rk‘i%gllﬁa%/er%e PBYEeET I s sealed
manneil.

Sample 100 with its isclated regions 1s then
10 expeosed to an etching solution capable of selectively
etchin§ the working layer of the sample—Tfor example KOH

in the case of a silicon working layer sample.

By “selectively” etching the working layer 1is
meant that only the working layer is etched, and that

15  the adiacent lavers ars not etched.

This results in wet etching of the working layer,
except across from regions 10la and 101b in which the
layers of the original structure are preserved.

These regions correspond to an island at the level

20 of which the sample shall be able to be characterised
in the same manner as disclosed above concerning the
"WoMOS Test" method.

In this way, a sample 1s manufactured having a

single island.

[~)
n

And the manufacturing method Zfor this island,
which implements wet etching, 1is not exposed to the
incenveniences mentioned above concerning the method of
constituting islands by lithography.

This type of method by wet etching is therefore

30 advantageous.



meant that only the working layer is etched, and that 15 the adjacent
layers are not etched. This results in wet etching of the working layer,
except across from regions 101a and 101b in which the layers of the
original structure are preserved. These regions correspond to an island at
the level 20 of which the sample shalf be able to be characterised in the
same manner as disclosed above concerning the "W-MOS Test" method.
In this way, a sample is manufactured having a single island. 25 And the
manufacturing method for this island, which implements wet etching, is

notexpesed te fhe ipcomeenienceswaeationed abauesoncerningdhgle +o
. method of copstituting islands b Iithography. This type of method by wet
O ISt rTINE SO A AnEBeOUS SBH- TS by o Fethad harore
doeoni-makesdt possihle $a reenstitute ersingledsiand-er-a:sample strueturesn

It therefore d(%es not make it possible to constitute several islands on the

the sitads 6Fthe striefire in OrabF to redlis8 & Mappig” SGCH 28 thaft@PPing
suchmeatiohed abave Embodinents .of the invention seek to make it possible

to gonstiute severaljsiands on a same structyre Witlout_exposure (o fhe.

inconveniences mentioried above %oncérnlngemef‘r?od%EV|§ Iith%gpéypelﬁfl?
to accerdanceawithavinst aspect ofithe present dsnventien rthererds provided.a:

' [ [ everal regions of an electricall )
expo %Ytl € f%%SI%%ganegf?CS%Vrggiéllrl] eSS men£1%nea Eleleks congernlng

conductive
methods via lithography.
In accordance with & Zirst aspect of the present
invention, there is provided a device for simultanecusly
masking several regions of an electrically conductive
working layer made Zfrom semiconductor materials, said
working layer belonging to a multilayer structure which
further includes an electrically insulating layer under
sald working layer, in order to constitute in said working
layer one several Islands surrounded by material of the
electrically insulating layer, characterised in that it
includes several elementary masks able to mask in a sealed
manner the respective regilons of said working laver in view

£

of realising a wet etching of said structure once the said
regions are masked, in that each elementary mask comprises
a cavity and in that the device comprises means for
establishing a depression or a controlled wvacuum inside
each cavity, once contact between each elementary mask and
the structure is established, in order to sealingly apply
cach mask against the working laver.

Embodiments of the invention provide & method for
treating a working electrically conductive layer of a

multilayer structure made from semiconductor materials, the



working layer made from semiconductor materials, said working layer
belonging to a multilayer structure which further includes an electrically
insulating layer under said working layer, in order to constitute in said
working layer one several islands surrounded by material of the
electrically insulating layer, charactgyised in that it includes several
elementary masks able to mask in a sealed manner the respective
regions of said working layer in view of realising a wet etching of said
strstticture oncethensaidriegions-are maskeddn thaleach.glementary ca11y
.__mask comprises a cavity and in that the device comprises means for
sl RbTehing EeduprEadion o CBRTIGTvERUUTR ThIBE edth CAVSE bhEe:
in cortacthetweenieach elementary masksand-ithe stueiwe is.established by
) in order to sea ing apgly each ma&; against the Woering layer.
he dR6SdinTentS of te inventibh provide a iethdd foF treafing a workitg tod
inceledtrically cenductive layertof anmultiayer steucturegmade from  working
1a sgmiq{g& ugéorcrga;ea[éaés,rthe 7a strug%urg including under said working .
YTayer an elactrically Jnsufating layer, said trédtment being designedts 9
steponstitutes it the=said workimgddyessatdeast onedsland surronaded byrthieg
. ... material of the.electrically insulating layer, the method including a step of
~SY et ch%miéglqéléﬁ%% &ﬂhe%c?%fn%’?aye??%%%ﬁ%& E%arséecYeerlrsagd inthat' &
in prigstothe wigtetching rste acselective anaskigikeftseVeral regionsof king
aid working _layer is realised in_order to constitute several islands in this
%\forf(:i%gﬂgﬁgr?%é%ﬁ%eéi%namagksepcia ﬁéﬁhvt%ejﬁﬁrﬁfﬁg' layer corresponding
to Arespective island. not restrictive, embodiments of this

lay

treatment method are the following:
¢ the wet etching step 1s realilsed simultaneously for the
entire structure, said masked regions being protected from

etching.



Preferred, but not restrictive, embodiments of this treatment method are
the following: the wet etching step is realised simultaneously for the
entire structure, said masked regions being protected from etching. 8

the method implements the following steps: - sealed masking of each
region of the structure corresponding %o an island, by respective
elementary masks. - wet etching with an etching solution selectively
attacking said working Ia% but not the _electrically insulating layer or the

elementdly MEskaS- HARITTSREriRy 6P tHe BirligufesiRaid sealed
masking is-obtaineddy tightening oba device hayjng the general formofia; re
___Clampand e uipgegl with elementary masks on the structure, the
COT Riaking Of Each regfor s Tedfised By AppTGan eldstiiRasKing of frie s -
suction cup-type warsaidegion; the masking of:gach regian isyealisedby: i on
applying on said region a rigid mask associated with means of depression
Sd%%ﬁé?&??iéid Ak S 3rtljlg\/orl%ﬁlg yel'iSThade of sifiésn, thesaid stitcture e
eleds ancSOL Fmbedimentsyof the: inventidnealsosprovide-anapplication of
such method. to the charactgrisation of the electrical properties of a
multilayer strictite Hade fromsemiconductor matertals. Such an
applicatienccas inclade theshapping of thetelectticakpropersesatthe <f =

d@vg%QOQE§¥¥ggmgggC%%gﬂggal form of a clamp and equipped with
eiementary masks on the structure,

* the masking of each region is realised by applying an
elastic masking of the suction cup type on said region.

* the masking of each region is realised by applving
on sald region a rigid mask associated with means of depression

of

said rigid mask,

¢  said working laver i1s made of silicon,

¢ the said structure is an SCI.

Embodiments of the invention also provide an application
of such method to the characterisation of the electrical
properties of a multilayer structure made from semiconductor
materials.

Such an  application can include the mapping of the
electrical properties of the regions determined covering
practically the entire surface of the working layer of the
structure.

Embodiments of the invention further provide a system
for treating a working electrically conductive layer of a
multilayver structure made from semiconductor materials, the

structure



practically the entire surface of the working layer of the structure.
Embodiments of the invention further provide a system for treating a
working electrically conductive layer of a multilayer structure made from
semiconductor materials, the structure 9 including under said working
layer an electrically insulating layer, said treatment being designed to
constitute in the said working layer at least one island surrounded by the
! material of the electrically insulating layer, characterised in that the
inclydvice inelddes saverarelementanamasksin ordectorimasklin asealed-ing
1ayeMannerdhe respactive regions af the yarking layerso a5 (o realise wet . ;
etching of said structure once said regions have been masked. Preferred,
workpiifnot3EStiictife, eRTiddirents ot sieh devicearethe falloWing Mtheerial
of telementary masks include rigid masks .associajed. with.means.of -,y ¢
depression, the elementary masks'include elastic masks of the suction
the gy hfise, ke dEGieSAtRItES & PatEpéarngBaftiasks; e device'has aln
= segeneral gonfiguration.ipdhe form-of.aclamp with two.jaws of which.a fist
jaw bears said masks, in such a way that when the clamp tighténs on the
28 Lerhbtire Sthe'fiaske akea Seard Cortact with the SStRfctire l thersstonds
nhavejaveeithe device bears spurs in order to ensure that the rear side of the
ogposed structure is o
Preferred, but not restrictive, embodiments of such
device are the fcllowing:
. the elementary masks include rigid nmasks
associated with means of depression,
. the elementary masks include elastic masks of the
suction cup type,
. the device includes a pad bearing said masks,

. the device has a general configuration in the form

13

of a clamp with two jaws of which a first Jjaw bears said
masks, in such a way that when the clamp tightens on the
structure, the masks make & sesaled contact with the
structure,

. the second jaw c¢f the device bears spurs in order
to ensure that the rear side of the opposed structure is
maintained against the side of the structurs bearing the
working layer, when the clamp is tightened on the structure.

Cther aspects, purposes and advantages of the invention
ghall appear <c¢learer as the following description of this
invention is read, referring fo the appended drawings in which,
further to figures 1 and 3 for which comments have already been

macle above:
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maintained against the side of the structure bearing the working layer,
when the clamp is tightened on the structure. Other aspects, purposes

wo 3Rk Advantages of the invention shall appear clearer as the}{?l}%%gs 1000832

description of this invention is read, referring to the appende

drawings in

which, further to figures 1 and 3 for which comments have already been
made above: WO 2005/088716 PCT/182005/000832 10 - Figures 4a and
4b are respectively a side view and a front view of a device according to a
first embodiment of the invention, - Figure 4c is a schematic .
representatiof o ah % @lementdly mask implarieitet i thedevicesin visw
figres 4a and.db, - Figures 5a and;5h are.respectively-fsideview and-a
front view of a device according to a second embodiment of the invention,
BOOPUFESE 4 sehematicsepredentation of an elementary mask
implemented in,the device in figutes.pa, and-Sb. i reference e figures 4an
and 4b, is, shown a device for treating a multilayer structure comprised of
5 geapéedsial BREiCAy COMauERk workin1aJ8r L &fd Sburiedires <a
eajggri%lly insulating layer. This structure can be an SOI, for example.
Such a structure can be treated by a device according to a first

embodimeRt et hesnventisR 2@ ko EEpoHaREOHglRed 4a afd 3®) oW

by.a deyice -t view of a device according to a second

embodiment of the invention,

- Figure 5c¢ is a schematic representation of an

elementary mask implemented in the device in figures 5a

and 3b.

In

reference to figures 4a and 4b, 1s shown

u

device for treating a muliilayer structure comprised of

-
a3

superficial electrically conductive working layer,

and = buried electrically insulating layer.

This structure can be an 30I, for example.

Suc

h

a structure can be treated by a device

according to a first embodiment of the invention

(corresponding to figures 4a and 4c) or by a device

ccording to a second embodiment of the invention

(corresponding to figures 5a and 5c}.

The structure is not shown in these figures, for

reasons of clarity (the area destined to receive this

structure 1s nevertheless shown wvia a dotted line in

figure 4b).

Device 30 in figures 4a and 4b has a general

configuration in the form of a clamp with two jaws.

]

aw

Figure 4a thus shows a first Jaw 310, and a second

320.

The two Jaws are articulated around axis 330,



according to a second embodiment of the invention (corresponding to
figures 5a and 5c). The structure is not shown in these figures, for

wo F6aseasef clarity (the area destined to receive this 25 strugiigris ins/000832

20

30

nevertheless shown via a dotted linejin figure 4b). Device 30 in figures 4a
and 4b has a general configuration in the form of a clamp with two jaws.
Figure 4a thus shows a first jaw 310, and a second 30 jaw 320. The two
jaws are articulated around axis 330, WO/2005/088716 PCT/IB
2005/00083 2 11 and can be closed and apened b pivotin%aroun this,
3. 1F e Pt &ﬁﬁé %‘gviég OppESEL o tﬁ% za&ijs'%ét)jlno%vic'gcﬁ'ﬁ1 asa
handle 311, 321 in association with 5 each respective jaw 310, 320.
Device 30 % n thus be ope e%or closed b¥3 hand, %y an Qcpelrgtor. Not

howeverthat'ft i ﬁgstsiﬁé a vgreigﬁﬁg pr%el%%ae[ at“t(ﬁesg“ ope?é%o%s‘ e’
realised bysa maebine 10actibg of e twdandles 3+%:321= A closimg th
lock 340 of the device is %[sg) pHoviglf _atthe level of these two handles.
PRI To&ICSEVES 10 maiftiin the’ device in closed position, when the
structurezhasdeed placed insidestheotd devicer Thé tockB40/carfar, by
g)lglangglgrigglggg a tightening screw 341 for the two handles.

Note however that it 1s possible as a variant to
provide that these operations be realised by a machine
acting on the two handles 311, 321.

" A closing lock 340 of the device is also provided
at the level of these two handles.

This lock serves to maintain the device in closed
position, when the structure has been placed inside the
device. |

The lock 340 can for example include a tightening
screw 341 for the two handles.

Note on the sides across from jaws 310 and 320, at
the level of the part of the device that iz to receive
The structure, lining pads 312, 322 that are
respectively associated with the two sides acress from
these Jaws.

- Each one of these pads 1s attached by any means
known per se to its associated jaw side (for example by
forced insertion, gluing or any other means, etc.).

The pads have a generally circular shape, in order
to receive a region corresponding to the shape of the
structures that shall be treated by the device.

Note that this device can include focl-proof
devices or guide marks 1in order to ensure correct

positioning of a structure placed in the device.



wo dlfdspectively associated with the two sides across from tjr;
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Note on the sides across from jaws 310 and 320, at the level of the part
of the device that is to receive 20 the structure, lining pads 312, 322 that
se jaws.
Each one of these pads is attached by any means known per §d§alyho0ssz
associated jaw side (for example by 25 forced insertion, gluing or any

other means, etc.). The pads have a generally circular shape, in order co

receive a region corresponding to the shape of the structures that shall be

“treated by the device. Note that this device can include fool-proof 30

deviced br g@itie rarksIn order to:gnsiireicorrketpositishing of arovidad

sfuuctyre plaged in the deyice. WQ 2005/088716 F’§ST / 5%%%%5499&838%%

In particular, a snug (not shown) can be provided destined to work with a
AdtchtWhichPisigenerally fotihd tatehegiariphienrebthe sthadtires rélating he
to.the, invgntion. 5 It is also possible to provide various guide marks in
order to position structures of different sizes (for example disks of various
diametéfs) L Fhésesguite tiarks ccarvinbpartiedlar be piovidedion dhemarks

anpige the-other ol the. b pads. 10 The pad 315 sa/lies sevaraL glasig o,
suction cups 3120, of the same material as the rest of the pad. As a
Farat it istalS& possiblE a6 peoidelitiztethese suctioreaipsdhel dtachedis
ina,removable manNerone provided on one and/or the other
of the two pads.

The pad 312 carries several elastic suction cups
3120, of the same material as the rest of the pad.

As a variant, it 1s also possible to provide that
these suction cups be attached in a removable manner on
ﬁhe pad in predetermined places. Cne can for example
provide to constitute in the pad means for receiving
such removable suction cups (for example in the form of
threading designed to receive the screw of a suction
cupt .

Each suction cup 1s -designed to form a sealed
contact with the surface of the structure, when tThe
latter has been positioned in the device and the device
has bsen closed around it.

In this respect, note that ths structure is placed
in the device in such a way that the working layer of
this structure is across from the suction cups.

It is possible accerding to a varlant to provide
that the second pad 322 be eguipped with protruding
spurs in order to malntain the wafer and the structure
when the latter is in position in the closed device.

Figure 4a thus shows a series of protruding spurs



wO

the pad in predetermined places. One can for example 15 provide to
constitute in the pad means for receiving such removable suction cups
gggsgynpbinthefonncﬁ ﬂweamngdes@nedtorecdvetq%j8&&&@%ﬁm32
suction cup) Each suction cup is -designed to form a sealed contact
with the surface of the structure,. whénr the latter has been positioned in
the device and the device has been closed around it. In this respect, note
that the structure is placed in the device in such a way that the working
layer of 25 this structure is across from the suction cups. it is possible
accordings 2evafiantib Prévide ahatzheSsedond pad 322 be efiippedach
with pretruding spurs in order to maintain the wafer and the structure

when the latter is in position in the closed device. 30 Figure 4a thus shows
a series bf protriding $pirsP3220.°W0 2005/088716'PCTME2005/08088%
13 Figureda.shaws thataspur ixagross fromyeachs suction cup.ILis 1 5
however possible in this variant to adapt the number and layout of the
EpOrSSin afyFcadsey S FREmMBeR Ahd1aydift Pfust Makeit PoBsblefrugh
apply enpugh pressute op.thisstructyrephen, thedevice isiclosed, onsthe,
structure to be treated in order to guarantee that the contact is sealed

b&fvehTHE WOTRInG SidePofthe 28tRGttdre &MarsUction cipgsanpbee that

~the contact is sealed between the working side of the

15

20

30

structure and suction cups 3120.

This pressure must alsc remain distributed and
limited enough in order to aveid damage to the
structure. ' _

Naturally, even distribution of the spurs and
suction cups on the surface of the respective pads 312,
322 is preferred.

Figure 4c shows in a schematic manner. a suction
cup 3120, in contact with the structure 100 to be
treated.

Device 30 can also include several suction cups
3120, in which each one masks in a sealed manner the

the

iy

respective regions of the working layer o
structure 100.

It 1s therefore possible to realise wet etching of
the structure, once said regions have been masked,
without the etching solution attacking said rsgions.

In practise, device 30 containing a structure is
plunged intec an etching solution, or the structure
placed in the device 1s socaked by any manner known per
se with this solution.

Tn the case of a structure whose working layer is

of silicon, the etching sclution can be KOE. In any



10 This pressure must also remain distributed and limited enough in order
to avoid damage to the structure. Naturally, even distribution of the spurs

WO ﬂmqﬂ;%ﬁt‘i’on cups on the surface of the respective pads 312p CJF%‘B‘?’@@%J 0083
A ( 20,1n
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preferred. Figure 4c shows in a schematic manner a suction cup

contact with the structure 100 to be *feated. Device 30 can also include
several suction cups 20 3120, in which each one masks in a sealed
manner the respective regions of the working layer of the structure 100. it
is therefore possible to realise wet etching of the structure, once said
Pégiens hdve befmaskedo 25 without thesétéliRg $8lutien attacking saidh
segionsia praclise; device 30 conjaining.asyyguie is plunged into an
etching solution, or the structure placed in'the device is soaked by any
mannef khoWwhtFet: 3é with thisesolator 30 IR e tddeiona straétupevice

whoge working layer is. 9f silicon, {he etching solutign cap he,FQRyIn any,
WO 2005/088716 PCT/1B2005/000832 14 case, the etching solution is
Selleictbs@as 6 efh only the material of the working layer. The material

of the various.constituents pfdevice 30 must be adapted in osdersto-nof 4
be attacked by the 5 etching solution.

theilr suctlon cups and spurs are made of rubber that is
not attacked by the etching solution,

The invention makes it possible to constitute in
this way islands that correspond tc the regions of the
working laver of the structure that have been preserved
from etching by the masking of the suction cups.

The islands have typically a zround shape for
aveiding edge effects (this being illustrated in
particular in figure 4hb}.

And these islands have typically a diameter of at
least 1 cm.

A round shape and such a diameter are indeed well
adapted for the application to a ¥-MOS Test.

And in the case of the invention, one benefits
from +the advantages of a lithographic methoed (in
particular the possibility o¢f constituting several
island simuitaneocusly) without being subject to its
cumberscmeness, and furthermcre a reduced cost price.

Implementation of the invention thus implies:

— The realisation of selective masking of several
regions of the working layer of tﬁe structure to be
treated, in order to constitute Iin this working laver
several islands, each region masked from the working

layer corresponding to a respective island,



One can for example provide that pads 312, 322 and their suction cups
and spurs are made of rubber that is not attacked by the etching solution.

WO zmﬁ(,'&\‘;‘?{,‘t'on makes it possible to constitute in 10 this wayislapds }9%0832_
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correspond to the regions of the working layer of the structure that have
been preserved from etching by thelr'tr‘lasking of the suction cups. The
islands have typically a round shape for avoiding edge effects (this being
illustrated in 15 particular in figure 4b). And these islands have typically a
diameter of at least 1 cm. A round shape and such a diameter are indeed
well adaptedforihe/applieation t@a ferePMOS TEsE20 And inthe tase b

the invention, one benefits from the advantages of a lithographic method
aid %S¢Fﬁq$. - oo . .
In~particular the possibility of constituting several island simultaneously)

withoutbeing stibject tth@f:cuml@ér@bﬁr@gss,%’?\@Qurtheirﬁnore & peducedd
costorics, 2ximnieregnalinn of the iveption fusimplies: - The

realisation of selective masking of several regions of the working layer of
the strécturstodse trdatad rin ordéntdidonstitule M thisWorkiipRayef the
severaliglands, each region masked from theworking 3Qlaygeng)  are
ggﬁgs;l)[(ﬁf ing to a respectivé island, WO 2005/088716 ¢
PETY182008/000832 15 - Then a wet etching step in order to constitute

SaMigéggied'masking of the resgions of the working layer
of the structure is thus obtained by tightening a
device in the general form of a clamp equipped with
elementary masks on said structure.

We have seen that this device can be of the type
shown in figures 4a and 4b.

It can according to another embodiment of the
invention be as device 40 in figures 5a and 5b.

"In this embodiment of the invention, the device
for treating the structure is comprised of a single jaw
410. |

And the elementary masks that were realised in the
form of elastic suction cups 3120 (figures 4a and 4c)
are here realised by rigid means 4120 associated with
means of depression.

Means 4120 define amongst themselves a network of
cavities 4121, and these cavities communicated with a
source of depreséion (assimilated to a vacuum).

These means 4120 constitute elementary masks Lox
the realisation of islands {each cavity 4121 allowing a
respective island to be defined on the structure).

Means 4120 can in particular be realised in the

form of seals.



And the wet etching step is realised simultaneously for the entire
structure. 5 After wet etching, rinsing and drying steps of the structure (for

WO 2%%'% yia nitrogen blowing) are carried out. Sealed mas
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e
regions of the working layer of the structure is thus obtaineg%%%éw{%ﬁ%an
a 10 device in the general form of alﬁamp equipped with elementary
masks on said structure. We have seen that this device can be of the type
shown in figures 4a and 4b. It can according to another embodiment of the
15 invention be as device 40 in figures 5a and 5b. In this embodiment of
the inventiensthe devicdefardeeatingithe Sirgotiees isiecornprsedof asitighs

jaw 410. And th&e&!ementa@_/L 5nasks that were realised in the 20 form of
efatit-slicti cips 3120 (figures 4a and 4c) are here realised by rigid
meansr4120 assaciated With meand bf depressiont Means4120 define 2

amongst themselves a network.of_cawvities. 4121, and these cavifies,
%%ﬁWﬁEIﬁ‘iCa?é%ewiﬁia‘ 55 §osurc:éro“f%d%e\% ession asgfgnnilateglto a vacuum).
These means 4120:constitute elementiryaaasks fors thé realisatiopcof the

islands (each cavity 4121 allowing.a r clive island to b fin L
e Et?@dturej)pMe%g 4120 Tl'can"1'{|]r1?Spart%E%%r"bééfée%IisgélIl in glkgg?)ogfg%{z? 7

sealst W@ 2005/088716 PCT/1B2005/000832

And except for specific elements relating to a
second Jaw, as well as elementary masks realised in the
form of suction cups, ail of the comments made above
concerning device 30 also apply to device 40.

One can thus provide for fool-proof devices and/or
guide marks of the structure (incliuding for structures
of different sizes).

and the general method for implementing device 40
is the same as for device 30 (except for the forming of
the sealed contact of the regicns of the structure on
which islénds are to be constituted with the
corresponding positions of the treatment device).

Means 4120 can be constituted by a single part 41Z,
itself borne by Jaw 410.

 This part 412 can be a rigid part, or have =
certain degree of elasticity (in particular at the
level 'of means 4120, in order to guarantee a sealed
contact with the structure).

Part 412 can be attached to jaw 410 by any manner
known per se.

The schematic structure of elementary mask 4120 is
shown in figure 5cC.

Each elementary mask defines a cavity 4121 when 1t

is placed into contact with the structure 100, and
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16 Contrary to device 30 in figures 4a and 4b, device 40 only has one jaw
410. This single jaw is linked to the vacuum via a network. The plate is

WO di(r}ec(ttl% I(aced on means 4120. 5 It is maintained on these means th{;_lfrg)l{(){sm2
t8'H vituum, in view of its immersion in the etching solutién. RAl"™

except for specific elements relatinglté a second jaw, as well as
elementary masks realised in the 10 form of suction cups, all of the
comments made above concerning device 30 also apply to device 40.
One can thus provide for fool-proof devices and/or guide marks of the

srustuge (insludingdenstiuetures: of differeat sizes)as Andithevgengralhe
method for implementing device 40 is t*‘heﬁ?m as for device 30 (except
JoFthe T8Ity of the Seatedaontatt 6fthe 9 cfena g

Egions ot the strticture on
which isfandssare:toe constituteshwithshe corspondigziositiinsraf the

treatment device). 20 Means 4120 cgn be cprﬁ%{itut%dﬂ 5% a sigglee part 412,
HEBIF BOME By jAw 4F0. THISPA 412 car e A Tigid part, or have acertain

gegree ofelasticity {inpartieuaeatthe nlevel lofmeeensr41 267 irkorger ta- he
guarantee a sealed 25 O'n%tﬁCt with the structure). Part 412 can be

SHAchedicjan 4 £6 b§ahy Thanner known per as. The schematic
structure ef elementary mask 4120dSude a general depression

circuit 4125, that can be connected with a depression
source via conpector 41250.

Valve 41251 thus makes it possible to selectively
establish a depression in this circuit 4125.

And it is also possible to provide in association
with sach elementary mask an individual valve, as shown
in figure 5c {(valve 412Z).

The invention thus makes it possible to realise
several islands in the working layer of a same
structure to be characterised, via a wet etching method
that 1s simple and advantageous.

It is furthermore possible to treat in this way
different structurs sizes.

Further note that the implementation of the
invention is further simplified due to the fact that
pads 312, 322 as well as part 422 can be attached in a
removable manner to their respective clamp Jjaws, for
removal and cleaning after wet chemical etching.

The invention can be implemented advantagecusly in
order to realise a mapping of the electrical properties
of determined regions of the working layer of a

structure relating to the invention.



shown in figure 5c. 30 Each elementary mask defines a cavity 4121 when
it is placed into contact with the structure 100, and WO 2095/0887,16

woRGL/AB2Q05/000832 17 maintained in contact with. the strug%ég”g%&%n
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the application of a depression at th bevel of the cavity. Itis

provided means for establishing a de?) ession or a controlled vacuum
inside the cavity 54121, once contact between the elementary mask and
the structure is established. These means can include a general
depression_ circuit 4125, that can be connected with a depression source

via confiéGor 3% 2502 10V ilve LB thusHkes Apossiblefisefeatvely s
estaklish a depression ip this £ircuit4125. And-it is-also.possible 19,15 14

provide in association with each elementary mask an individual valve, as ~

SHOWAT irP figifeSsE Walie 4182): A SPrhe v EATGIR s Aakes it possible

to realise: sgveral iskandgdr the weeking-layer; of.a samer, Stuciyre Lo be, .,
characterised, via a wet etching method that is simple and advantageous.

IERAGRN ERAGREFOSTOIE S Foat I thiRay 70 Gifferdnt Struefura sizkaast
Rurgher soie that the implementation, of theyinvention isfugther, simplified 1,
due to the fact that pads 312, 322 as well as part 422 can be attached i[l

& efhovaBRPRanNel T théif fespecive clahfis jdwsifgs  are briefly

exposed and discussed below.

One known technicue is disclosed in U3 € 159 829,

In this document, the top S8i layer of a structure
is etched through a mask by a mixing of HNO3, CE3COO0H
and HF.Such etching (with i1ts HF} shall etch not only
the top laver of the structure, but also the layer
underneath.

In the case of the invention, on the contrary,
only the top layer (the working layer) is etched - in
particular because the etching is carried out with an
etching solution which etches only the working laver
(KOH for a working layer in Si)

It shall tfurtchermore be noted that in the case of
US 6 1359 828, the masking must be made from resin -
which shall stick to the surface of the structure. In
the case of the invention, the masking is obtained by
replaceable and reusable means, which makes the
invention particularly simple and efficient.

AN

Finally, the article “a review of the pseudo-MOS

transistor in S80I wafers : operation, parameters

extraction, and applications” (IEEE transactions on
aQ

electron devices, wvol. 47, n 5, may 2000) e&also

provides indications on some type of etching.



25 removal and cleaning after wet chemical etching. The invention can be -
implemented advantageously in order to realise a mapping of the
wo Blgiigalproperties of determined regions of the working layef g s /000832
structure relating to the invention. RHO 2005/088776
PCT/1B2005/000832 18 And as we Have seen, these determined regions
cover practically the entire surface of the working layer of the structure to
be characterised. It shall be noted that the invention differs from 5 known
techniques which include the creation of at least one island at the surface
of a nuitilayeristruettre. dh sthisrespett twdpAOTEAHE teBRiRUES afdbriel§
exposed.and discussed below, One known techpique.is disclosedin U
L¥56 879" 10T his %%un?er%ithe top Si layer of a structure is etched
nthreugina hraskcby amixing of HNOSCCHBETOMR and HF.Such etching
(With it HE) shil etafuiat ool J1ie 00 layer abihe sictire; Butaiso e
layer ‘underneath. 15'in the case of the invention, on the contrary, only |
tthedbp tayerr(the wordng fayer)ss ei6id - in pafticditar bechuse the “7 18
_etching is carried out with an etching soldtion which.etchegoahethe the
c\7&‘/(§5l’kcljnggel ye‘r”]i%t) ?g a working !igg/%r in Si) 20 It shall furthermore be
Moted thatin the easerofe US 6169t828,; thecmasking-#ast bésaaderfromd s

resin - which shall stick to the surface of the structure. In
several islands.



the case of the invention, the masking is obtained by replaceable and
reusable means, which makes the 25 invention particularly simple and
efficient. Finally, the article "a review of the pseudo-MOS transistor in SOI
wafers operation, parameters extraction, and applications” (IEEE
transactions on electron devices, vak®#7, n 5, may 2000) also 30

provides indications on some type of etching. WO 2005/188716
PCT/1B2005/000832 19 But this iithclz goes not provide details on the
type of technique used - in partic S not mention any manner a
selective etching. it shall furthermore be noted that this article 5 teaches
only (as illustrated in figuge 1 of this_article) creating a single Si island
hareds the. SpgtEAtion S the IVGHGO (14 [ MO Teq Rbedg e reral
severahislands. 20 CLAMS 1 cBévige forsinaitaneousty masking seweral:
Ienions of an eleghically gonductive working laver made oMo 12yc.
Semiconductor materia S, sai Wor%ngﬁayer Eélonglng oa muftﬁl%er
bedicture. whichtfarther imohideislary electricatty irsutatingdayertrunden said »
working layer, n order {o constiufe in saic werking Iayer.one several . ; 4
islands surrounded y materia of the elec rlcéﬁifg?nsu eﬁlng Iayer,ezrl ©
working layer, in order to constitute in said working

layer cone several islands surrounded by material of

the electrically insulating laver,



characterised in that it includes several elementary masks able to mask in
a sealed manner the respective regions of said working layer in view of
realising a wet etching of said structure once the said regions are
masked, in that each elementary mask comprises a cavity and in that the
device comprises means for establishihg a depression or a controlled
vacuum inside each cavity, once contact between each elementary mask

andhe. stuelurg is estaplished.in order fg sealingly.apply eachmask . .,
against the working Tayer. 2. Device according to claim 1, characterised 'in
that ke elerentary maskKs include rigidemasksmassociatedwithraganstafve

depression. 3. Device according.to claim 1, characterised in. that the
By e e L B0 e cion ce e 2 et
Bevitenaccorfing 0. dlaimtl, charaeterisedsn that theaevicetglydes aare

ad bearing said elementar asks..5. Device according to anyane of th

£ g,5aig ary £ : y

Brecedif Gl characterised i (At thé device has o gereral © =~
sonffiguratiorein théformeofiaclampwithiws jawsios which afirstjawshing
Deays sald masks,ip Sgc*&gn}’n\!@%Eg%d"v@%%ﬁ‘u%c'%‘&'aet'gEE? donthe,
structure, the masks form a sealed contact with the structure. 6. Dévice
acesrdingptotelaitn Soeltaraeterisedcin thafl treesesond jawaot the devicethe

REQS-SRUIS In; QrdeL 1o pnsure that the rear side of the opposed ,srugiyre,
Is maintained against the side of the
each mask against the working layer.

2. Device according tec claim 1, characterised
in that the elementary masks include rigid masks
associated with means of depression.

3. Device according to claim 1, characterised in
that the elementary masks include elastic masks of the
suction cup type.

4. Device according to claim 1, characterised in
that the device includes a pad bearing said elementary
masks.

5. Pevice according to anyone of the preceding
claims characterised in that the device has a general
configuration in the form of a clamp with two jaws of
which a first Jaw bears said masks, in such a way that
when the clamp is tightened on the structure, the masks
form a sealed contact with the structure.

6. Device accerding to claim 5, characterised
in that the second jaw of the device bears spurs in
order to ensure that the rear side of the opposed
structure 1is maintained against the side of the
structure bearing the working laver, when the clamp is

tightened on the structure.



structure bearing the working layer, when the clamp is tightened on the
structure. 22 7. Treatment method of a working electrically conductive
layer of a multilayer structure made from semiconductor materials, the
structure including under said working layer an electrically insulating
layer, said treatment being destined to constitute in said working layer
several islands surrounded by material of the electrically insulating layer,

- method incluging.a et cheymicaleiching sten,of the workingayers .11y
method characterised in that prior to the wet etching step a selective an
: C_sdmdltaﬁ“ebmg miaskiny oﬁée\ieraIUﬂegidr%}tﬁ @ai_@’wwkihglf@yemm‘éal@é@ﬂ
dng;sealed, manner by using the deyice accgrding 1o anyons ofihe nge -
preceding claims, in order to constitute several islands in this working
Jayiet, mh_ké@i@n hrasked ﬁmwmérkﬁ@%lé%r i;@ﬁf@éﬁdh'tjmg.té aver,
despective.island,,8 Method according tosclaim 7, characterised jnthat,; 4
the wet etching step is realiSed simultaneously for the entire structure,
waitkfgglons:inasked Heirry. pictéatedsromietching cg Methtea aesardinge £

19 claims 2,01 8, .6haractgrisad insthat the method, implements the 4 1, 4
following steps: wet etching with an etching solution selectively attacking
wsafd workimg-lagér, bat abtithe eleékieallpihsulalifg lajer ok tie laver,

Llementarymasks, ¢ i sed in that pricr to the wet etching
step a selective and simultaneous masking of several
regions of said working layer is realised in a sealed
manner by using the device according to anyone of the
preceding c¢laims, in order to constitute several
islands in this working layer, each regicn masked
from the working laver corresponding to a
respective island.

8. Method according to claim 7, characterised
in that the wet etching step is realised simultanecusly
for the entire structure, said regions masked being
protected from etching.

9. Method according to clalms 7 or 8,
characterised 1in that the method 1implements the
following steps:

- wet etching with an etching solution
selectively attacking said working layer, but not the
alectrically insulating layer or the selementary masks,

- rinsing and drying of the structure.



rinsing and drying of the structure. 23 10. Method according to claims 7 or
8, characterised in that said working layer is made of silicon. 11. Method
according to claim 10, characterised in that said structure is an SOI. 12.
Application of the method according to anyone of the previous claims 7 to
11 to the characterisation of the ele¢trical properties of a multilayer
structure made from semiconductor materials. 13. Application according to

cIaim_Ji% to tﬁgeg?ﬁpcaing QE@gr%@%t&jcal properti aq]ilggtermjned Orggior%s’
covering practically the entire surface of the working layer of the
stractareterised in that said working layer is made of
silicon.

11. Method according to claim 10, characterised

in that said structure is an SOI.

1Z. Application of the method according to anvone
of the previocus claims 7 to 11 to the
characterisation o¢f the electrical properties of a
multilayer structure made from semiconductor materials.

13. Application accerding to claim 12 to the
mapeing of the electrical properties of determined
regions covering practically the entire surface of the

working layer of the structure.



