A TEST METHOD ON THE SUPPORT SUBSTRATE OF A SUBSTRATE OF THE " SEM CONDUCTOR
ON | NSULATOR" TYPE. The invention is located in the field of manufacturing
of el ect rwoi2010080832nents, in particular a substrate knowoTwrdenw/ osdaes acr onym
of "Sed ", fromthe expression "Sem conductor On Insulator” . The present
invention nore particularly relates to a test nmethod which conprises the
fact of nmaking an electric connection contact on the support substrate of a
substrate of the Sed type. In the followi ng of the description and of the
clainms, by substrate of the "SeO " type, is nmeant a substrate which
successively conprises a support substrate in a sem conducting material,
entirely covered with an insulator |ayer, notably of oxide or nitride, and

anot her | aygrrgdT SATTAOS N | T@EE QEP?UI@T SU@;S%Q(&?E'(S’F'A SeBSYRABYEr", in or
on which electronic conponents are or p{%ortl on of this

i nsul ator |ayer iQF{HE" §@M%OH&%E9RSQMWLQEQ 4nd one of the

faces of the support substrate, a so-called a "front face . Such a
substrate 1 is illustrated in the enclosed Fig. 1 .1t conprises a support
substrate 2 in a sem conducting material entirely covered with an insul ator
| ayer 3 and an active |ayer 4 of sem conducting material. The portion of
the insulator layer 3 |l ocated facing one of the faces of the support
substrate 2 , a so-called "front face 21", is referenced as 31. As this my
be seen in the figure, part of the portion 31 of

The invention 1is located in the field of
manufacturing of electronic components, in particular a
substrate known under the acronym of "SeOI", from the
expression "Semiconductor On Insulator".

5 The present invention more particularly
relates to a test method which comprises the fact of
making an electric connection contact on the support
substrate of a substrate of the Se0I type.

In the following of the description and of

10 the claims, by substrate of the "SeOI" type, 1s meant a
substrate which successively comprises a  support
substrate 1in a semiconducting material, entirely
covered with an insulator layer, notably of oxide or
nitride, and another layer of semiconducting material,

15 a so-called "active layer"™, in or on which electronic
components are or will be formed. A portion of this
insulator layer 1s thus buried between said active
layer and one of the faces of the support substrate, a
so-called a "front face".

20 Such a substrate 1 1s 1illustrated in the

enclosed Fig. 1.



the insulator layer 3 is buried between the active layer 4 and the front
face 2 1 of the support substrate 2 . The opposite face of the support
subst r at ewd 2p1008h85ed "rear face", bears reference 22. TireTmrrdioos40§ the
insulator layer 3 |located facing the eear face 22 bears the nunerical
reference 32, while the one |ocated at the periphery of the support
substrate 2 is referenced as 33. The insulator 3 may for exanple be forned
with an oxide, nitride or oxynitride. In the case when the sen conducting
material formng the support substrate 2 and/or the active layer 4 is

silicon, the insulatorI@dvaahﬁggggglyaiss§§#5§@n oxheer {80 ) orysidicon
nitride (Si 3N4). Informatively, it will be noted that all the SeO
substrates d& OW§W€t&ﬁ9in§H¥%T¥h@lla$8F16§éW t HP NI stiFrfice BF the
support substimatg.atbi s batabl y Toneerdns dhhi dd'tiSeQ s laiyee. Sed s or

which it is %%§EE%%_t%tq%yen%t%%h%hjvely thick buried insulator thickness
(from1 micr 6 to Ca ew mgcrorreters)'. For this type of SeO substrates, it

is customery to form afihengulration (fortexampselyooxidaeirod) lyotaiash the
"support” substriale and op the %Q%@%gzﬁﬁqgﬁir@&ﬁp@?ﬁOEﬁbEP?hEea§§eF?{ng by

bondi ng, so that after thinning the donor substrate, e support o

Sed is enticéFaddver €d twinth fass rddl-atier refirenanse ast Jubdts dthé s
isdirected te;powes 3pphi cat iwans, riQirexappke tre diy nBbEonoAf 3¢0monent s
whi ch process i gh, poyer st gnals, - jThe_Tnyention applies to Sedl
substrates, tHe Y
10 layer 4 and the front face 21 of the support substrate
2.
The opposite face of the support substrate 2,
called "rear face", bears reference 22. The portion of
the insulator layer 3 located facing the rear face 22
15 bears the numerical reference 32, while the one located
at the periphery of the support substrate 2 1is
referenced as 33.
The insulator 3 may for example be formed
with an oxide, nitride or oxynitride. In the case when
20 the semiconducting material forming the support
substrate 2 and/or the active layer 4 is silicon, the
insulator advantageously 1is silicon oxide (Si0;) or
silicon nitride (Si3Ng).
Informatively, it will be noted that all the
25 SeOI substrates do not have an insulating layer over
the whole surface of the support substrate. This
notably concerns “thick” Se0Is, i.e. SeOIs for which it
is desired to have a relatively thick buried insulator
thickness (from 1 micron to a few micrometers). For
30 this type of Se0OI substrates, it 1is customary to form
an insulator (for example by oxidation) both on the
"support" substrate and on the "donor" substrate before
their assembling by bonding, so that after thinning the
donor substrate, the support of the S5e0I is entirely

35 covered with an insulator. This type of substrate 1is



support substrate of which is entirely covered with an insulator |ayer.
During the processes for manufacturing el ectronic conponents, it is

sonet i neswoefolsigse have access to the rear face 22 of trhe/rEPe@PO5E408
substrate 2 , for exanple in order to3carry out electric tests of the
conponents el aborated on the front face 21; these tests may notably require
application of electric voltage at the rear face 22. To do this, it is then
necessary to renove the insulator |ayer 32 present on the rear face of the
support substrate. Now, the applicant has seen that when the insul ator

layer 32 on thedeal face i golerovedyitihe tSeds, substr at exdeboens @npd
assunes a slhgﬁtly,canbered g&gﬁe . This deformation or "canber"” is known

under the nar®IgFULw&r p o or et antl i tRi nBreases witHht n@ s ease in
t he thi cknessiefmatike buried insulator 31. In other words, the forces or

stresses in presence, side the.Sed_ sybstrate, e no l.aonger. c ensat ed
when the insulator 32 ggetﬁngga%Opaggpﬁ§eFe%ﬁVeégﬁTﬁﬁﬁéﬁffgfﬁh ?%? 2

il lustrates tshersutistydats wftFigt Whadh et srenbviragyvacpuetiedn weftht e
insulator |ayer; Ay wwet 1Chem cal etching, this substrate exhibiting the
"war page" phenonmenon. The stresses exerted by the insulator layer 3 1 are
no | onger conpensated BYIiRE prEiencePBPCehecs ayero32 v tiee tse@ng

substrate 1 tards A® idef@smpdyebecom g iGONL@E imes useful to have
access to the rear face 22 of the support substrate 2,

10 for example in order to carry out electric tests of the
components elaborated on the front face 21; these tests
may notably require application of electric voltage at
the rear face 22. To do this, it is then necessary to
remove the insulator layer 32 present on the rear face

15 of the support substrate.

Now, the applicant has seen that when the
insulator layer 32 on the rear face 1is removed, the
Se0I substrate deforms and assumes a slightly cambered
shape.

20 This deformation or "camber™ is known under
the name of "warp" or "warpage" and it increases with
the increase in the thickness of the buried insulator
31.

In other words, the forces or stresses in

25 presence, 1inside the Se0I substrate, are no longer
compensated when the insulator 32 of the rear face is
removed.

The enclosed Fig. 2 illustrates the substrate
of Fig. 1 after removing a portion of the insulator

30 layer Dby wet chemical etching, this substrate
exhibiting the ‘"warpage" phenomenon. The stresses
exerted Dby the insulator layer 31 are no longer
compensated by the presence of the layer 32 and the
Se0I substrate 1 tends to deform by becoming concave

35 with concavity oriented towards the rear face 22 of the



Wi th concavity oriented towards the rear face 22 of thesupport substrate 2
, hotably in the case of a BSO structure (support and active layer in
silicon amo20rwgughssbor in silicon oxide) . The "warpage" pcy/EPe@ss@ds at t he
concave portion of the support 2 . lt4corresponds to the distance a between
a plane P passing through the edges of the concavity, i.e. the edges of the
support substrate 2 and the deepest point of the concavity, generally

| ocated in the centre of the support substrate 2 . "Warpage" a is neasured
by different techniques well known to one skilled in the art, i.e. optical

or nechanlca@u@@Qhwlog@ﬁgyrgfecapaChbtgslyhngkn%%s mg@&yr%@eng tegghni ques.
As an exanpl e, nention nay be made of capacitive nmeasurengnts using a piece
of eqU|pnentSﬁﬁ@ﬁﬁ“&ﬁﬂeﬁsPHBOﬁénea%ﬁ "RAF SIS gRY'ST r ofn t et hetiuf &ctlr er  ADE
(henceforth dcalshaedtklzA iferdar)oahiosdidal)l.ow nmeasurenment of the thickness and
def ormati on of a subst&%te "Tge var page na%e§é§£% e neas%{ed é an optlca
nmeasur enent, for exanple mﬁtw p?ece of equi pnen Khown ' Bs

produced By e tsame mmeEnuftact urSeer,pCth cl¥ .al llows adreesyrdrae  ofo t I‘tehesupport
substrate 10 e seanned pds,ath Cxapplee PELELENtE MAYEHTIR (Didks

substrate known to the person sk| In the art "under the acronym of
"BSO ", whi ckimedhs "B@W@@W%ﬁﬂrlcdnGth Ithsul &6 and désisgnae® gt

substrate of et Sidd con e | dsdl AR dtypgo 0Bt aigrede by R NG thywyo

silicon substrates at |east one of mh'ch t he support as an
nerally locate £ Qn t%e (centrepp % ) E support
10 substrate 2.
"Warpage" a is measured by different

techniques well known to one skilled in the art, i.e.
optical or mechanical ©profilometry or <capacitive
thickness measurement techniques.

15 As an example, mention may be made of
capacitive measurements using a piece of equipment
known  under the name of "Wafersight" from the
manufacturer ADE (henceforth called KLA Tencor) which
allow measurement of the thickness and deformation of a

20 substrate. The warpage may also be measured by an
optical measurement, for example with a piece of
egquipment known as FLEXUS, produced by the same
manufacturer, which allows the surface of the support
substrate to be scanned.

25 As an example, reference may be made to a
substrate known to the person skilled in the art under
the acronym of "BSOI", which means "Bonded Silicon On
Insulator"” and designates a substrate of the "Silicon
on insulator" type obtained by bonding two silicon

30 substrates, at least one of which (the support) has an
oxidized surface, and then by thinning one of the two
substrates in order to form the active layer. It was
possible to measure that such a substrate, for example
comprising buried oxide 31 with a thickness of the

35 2.5 pm, may attain a warpage of the order of 150 pm



oxi di zed surface, and then by thinning one of the two substrates in order
to formthe active layer. It was possible to neasure that such a substrate,
for exanpwe 20mmsisssi ng buried oxide 31 with a thicknesspof/EPb@ods@osm , may
attain a warpage of the order of 150 smwhen the oxide 32 of the rear face
is renoved, while it has a warpage a of less than 30 mmin the case when
this oxide remains in place. Now, significant warpage induces problens for
gripping the substrates with robots, as well as problens for positioning

t he substrates on retaining nenbers or planar supports, during their

subsequent us@en TS MaIRAGS QGC WHLNGE phrenemenon-dns,wescrirad iin
docunent US 5, 780,311, in the case of an SO e substrate after

Lyp
di sappear ancé'35f  h826RPEE |Gayet pFéSert®h fheFear fidte 6FSEh&Sipport
substrate. Hawevenxitdee rnegeamendedisaleuti on only consists of protecting

this oxide |ayer by depogiting.a pralectiye aver mde inpalxeryatalline
or anorphous silicon, innitricfde or in photosensitive resin. W, is

sol uti on canmutidpe rgppltifed isulestesteset hothwhirchohas eﬁ&ctMﬁlﬂhéegoaltﬁ
form ng i nsulaten-ffeesgleciydi¢ ;connect L Ao %Rﬁ%%%%§%£aén The pbiegf of the

invention istherefore to provide a test nethoc which an el ectric
connection c@F&RET SmagTbeP o UEPCSEd, sabsipdt efhahll &V REAEI
vol tage nmay heecapplied to the support substrate, while limting to a

maxi num t he war page ph%gonenon of this substrate. Pre&FrabI , the .object of
the i nventi on i s to 1s warpage occurrence pnenomenon 1S

10 described in document US 5,780,311, in the case of an
SOI type substrate after disappearance of the oxide
layer present on the rear face of the support
substrate. However, the recommended solution only
consists of protecting this oxide layer by depositing a

15 protective layer made in polycrystalline or amorphous
silicon, in nitride or in photosensitive resin.

Now, this solution cannot be applied in a
test method which has exactly the goal of forming
insulator-free electric connection contact areas.

20 The object of the invention 1is therefore to
provide a test method with which an electric connection
contact may be made on an Se0OI substrate, and an
electric voltage may be applied to the support
substrate, while limiting to a maximum the warpage

25 phenomenon of this substrate.

Preferably, the object of the invention is to
limit the phenomenon of warpage to a value of less than
100 pm, still preferably less than 50 um.

This object 1is achieved by a test method

30 comprising an electrical connection contact on the
support substrate of a substrate of the "semiconductor
on insulator™ type.

According to the invention, this method

comprises the steps of:



limt the phenonenon of warpage to a value of |ess than 100 mm, stil
preferably less than 50 mm . This object is achieved by a test nethod
conpri si ngoanoalsesskri cal connecti on contact on the suppect/EPeosis@be of a
substrate of the "sem conductor on insulator” type. According to the
invention, this nethod conprises the steps of:- a ) taking a substrate of
the "sem conductor on insulator"” type conprising a support substrate in a
sem conducting material entirely covered with an insulator layer and a
so-called "active" |ayer of sem conducting material, positioned on said

support substrate so that)atRefition Qhupsaird dens atQr “ayercdrid-ed
between said active |ayer and one of the faces, a so-called "fraont" face,
of the suppoPf sUFStHE" b-YPS erofB TS B Poft FORPEF ts§HESIFR&Fatdr 4 ayer
whi ch ext endseati doneluperinpheryaoérihe f eantrtage afostde=-supporh substrate

and/ or mhichi%é%_%%%ronlgt% soécgllgd ;5§9r£ ong$£é§afgpeq_sgaas(}
delinmt at |éast 6ne’i nsalator ifree®arda of %%e suppon substrate,”a
so-cal | ed 3' aceessidnldecaried’ , mafielre arlet apnsngiancflieast owel pordurgpgf t he
i nsulator | ayer,qn fihe sear, face, o5.-€1dnapp! ¥hag anseheetii g velitage to
said one or to salg'at | east some of said accessible areas, so as to nake
sai d el ect ri ®UdomiectdofeContact 1R Sappbr 8ndubser &fe tor thwees,

"sem conduct @r s@n dansaatarronsubstarat, e o fAeser diRgpdra Qe radwant ageous and
noni i ting characteristigs of the invention, taken alone or 25 4,
conbi nati on
10 layer which extends at the periphery of the front face
of the support substrate and/or which extends on its
so-called "rear" opposite face, so as to delimit at
least one insulator-free area of the support substrate,
a so-called "accessible area", while retaining at least
15 one portion of the insulator layer on the rear face,

- ¢) applying an electric voltage to said one
or to sald at least some of said accessible areas, so
as to make said electric connection contact on the
support substrate of the "semiconductor on insulator"

20 substrate.

According to other advantageous and non-
limiting characteristics of the invention, taken alone
or as a combination:

- the portion of the insulator layer which is

25 removed in step b) 1s taken at the annular insulator
area extending at the periphery of the rear face of the
support, and/or at the annular insulator layer which
extends at the periphery of the front face of the
support around the active layer;

30 - at least 50% of the surface area of the
insulator layer of the rear face is retained, during
application of step b);

- step b) consists of carrying out routing of
the annular region of said insulator layer extending at

35 the periphery of the front face of the support



- the portion of the insulator layer which is renoved in step b ) is taken
at the annul ar insul ator area extending at the periphery of the rear face
of the suppantoosessd/ or at the annul ar insulator |ayer wectEpPexbepuss at t he

peri phery of the front face of the support around the active |layer; - at
| east 50% of the surface area of the insulator |layer of the rear face is
retained, during application of step b ) ; - step b ) consists of carrying

out routing of the annular region of said insulator |ayer extending at the
peri phery of the front face of the supportsubstrate, this routing being

carried out QV@staawedt hiicionmprd.sethdetaeen 05 My ande5 orar-and/orytof
carrying out routing of the annular region of said jnsulator |ayer

ext endi ng at PR PESEPHe? Yo t He °r BEr Fte o™t FE*Hippoft Yat%, this
routi ng bei nguwear roetdingt ocdvetha winditdlconpegsed ket weendO.imgubaayad 15 mm

- renoval of ;the insul at(g)lrmigsa%a_rtri ed out b%/m?ri @ditn and/ or fggl ishing; -
[

renoval of thléayieﬁsu?)é%%r% I's”carri élc? o%?rb%h h8grap y and/ or “Chem cal

et ching; -5 reammevaurdotthesihsolater itdisarrdwdrout bedimg ngatrlve eparmuftact uri ng
of el ectroni ¢ ,cQMONENLS, %H@)r}qlsgrd ib%t%%ie% actd vg, Ia@ﬁerlg -mmr,.ermval of the

insulator is carried out after manufacturing the sem conductor-on-insul ator
substrate and before mandfaEVari g dliect ¥onit2cvfiponeAtsréfdand/oPY n said

active |ayer grindhesemyenduetiarstanci;nsul at or substrate is obtained by
bonding the support SUQSEE%E%aiO%%%%iéMEggulator is carried out by
10 lithography and/or chemical etching;

- removal of the insulator 1is carried out
during the manufacturing of electronic components on
and/or in said active layer;

- removal of the insulator 1is carried out

15 after manufacturing the semiconductor-on-insulator
substrate and before manufacturing electronic
components on and/or in said active layer;

- the semiconductor-on-insulator substrate is
obtained by bonding the support substrate covered with

20 the insulator layer and a source substrate from which
stems said active layer and in that the removal of the
insulator is carried out during the manufacturing of
said semiconductor-on-insulator substrate, after heat
treatment for stabilizing the bond of both substrates;

25 - the insulator 1s an oxide, nitride or
oxynitride.

The invention also relates to a test
substrate of the "semiconductor on insulator" type
comprising a support substrate 1in a semiconducting

30 material covered with an insulator layer and a so-
called T"active" layer of semiconducting material,
positioned on said support substrate so that a portion
of said insulator layer is buried between said active
layer and one of the faces, a so-called "front" face,

35 of the support substrate.



the insulator |layer and a source substrate from which stens said active

| ayer and in that the renpoval of the insulator is carried out during the
manuf act wongieisisai d seni conduct or - on-i nsul at or subst r aCe/EpPadhes04beat
treatment for stabilizing the bond ofsboth substrates; - the insulator is
an oxide, nitride or oxynitride . The invention also relates to a test
substrate of the "sem conductor on insulator" type conprising a support
substrate in a sem conducting material covered with an insulator |ayer and
a socalled "active" layer of sem conducting material, positioned on said

support substrate so thatoaqpagt icon ke salv@nitnewl, atorpdaven icx huried
bet ween said active |layer and one of the faces, a so-called "front" face,

of the supportPEREt rites Weo? ditig H6S het i nPERLPEAT £%Dortdbonisdf Said
support substgxatosdds fateele@dst nsukabor-tsont hat tdHe | segxposed, odt dreast one
portion of t@g rear fgﬁgsgf Eheligggort subsQ{atetRein '&OYE¥§¥i£@ th said

i nsul at or |ay€Pp§ﬁ& S ubstra s(ﬁﬁTﬁgbe Wé) of °fess "or equalfto 50

mm . Furt Her laavantagesasldy: substheniasbkat orateaer whd chofextenads an t he
rear face of thesyppart substrate extends over at |east 50%of the surface
area of this rear face, - the buried insulator |ayer of this test substrate
has a thickness greatefUfhafTor 26§aalrag6c0s2yim , still preferably greater

than or equal to 1 mm - Qier igBanaeberistijcs andcadwantages of the
I nvention legeagecgggeaeggr%%% féSS&éPg qglqgg égéN1extends over at
10 least 50% of the surface area of this rear face,

- the buried insulator layer of this test
substrate has a thickness greater than or equal to
0.2 um, still preferably greater than or equal to 1 pum.

Other characteristics and advantages of the

15 invention will become apparent from the description
which will now be made of 1it, with reference to the
appended drawings, which illustrate as an indication
but not as a limitation, several possible embodiments
thereof.

20 In these drawings:

- the aforementioned Fig. 1 is a diagram
illustrating an Se0OI type substrate, in a sectional
view,

- the aforementioned Fig. 2 is a diagram

25 illustrating the warpage phenomenon observed on the
substrate of Fig. 1, after removing a portion of the
insulator layer by wet chemical etching,

- Figs. 3-5 are diagrams illustrating SeOI
type substrates in sectional views, after formation of

30 areas providing an electric connection contact on the
support substrate, according to three different
embodiments of the method according to the invention,

- Fig. 6 is a top view of the S5Se0OI substrate

of Fig. 3, at a smaller scale,



which will now be made of it, with reference to the appended draw ngs,
which illustrate as an indication but not as a limtation, several possible
enbodi menve 20tvaisessk . | n these drawi ngs: - the af or enentcomedoibiogos0d i s a
diagramillustrating an SeO type substrate, in a sectional view, - the
aforenentioned Fig. 2 is a diagramillustrating the warpage phenonenon
observed on the substrate of Fig. 1 , after renoving a portion of the

i nsul ator |layer by wet chem cal etching, - Figs. 3-5 are di agrans
illustrating SeO type substrates in sectional views, after formation of

areas providing an el ect frijg connecti @ t¢oRt aGlkwomn 1t %é@ﬂ%ttrasdéb%ﬂ ate,
according to three di fferent enbodi nents of the nethod according to the

i nvention, - fFidy. 8 it & 585 WiwSsP e 3860 substrate of Fig. 3, at a
smal | er scal e,- Fig. 7-i 91@ bet t o wi emvofothe isubstf ateer 0febiig.tips at a
smal l er scal e, ,and |s a bottom i ew type substrate
illustrating élr?sqrtaé:renalgll\}lg 1‘atl'—mg§fI 7 2 The %&P]gné%fgoﬁedp/fl gures are
schemati c Jand t he di neﬁ@eow@caﬂrwetrmms@sgmesa herdi sfeeant ilcayerds are

not illustrated %Hnﬁé}?s! or?sCté‘r?é tel athyesyal H@Sthgh%lltf%%&e%%t hed,accor ding

to the invention may be applied to any type of Sed substrate, whether the
latter has béd® obttaiided By aiesl aftordiRent Foried BIGL atype Matlhed -or by

anot her method, for exanpl econe akthbe NBtbodsi koowrd upder ithedtam of
SMART CUT OrmJJw%é applied to any type of SeOI substrate, whether
10 the latter has been obtained by the aforementioned BSOI
type method or by another method, for example one of
the methods known under the name of SMART CUT or SIMOX,
provided that the support substrate is actually
surrounded by an insulator layer initially.
15 The test method according to the invention
comprises the following steps:
- a) taking a substrate 1 of type S5e0I,
- b) removing at least one portion of the
annular region of the insulator layer 3 located at the
20 periphery of the front face 21 or removing only a
portion of the insulator layer 3 extending on the rear
face 22 of the support substrate 2, in order to avoid
occurrence of the warpage phenomenon,
- ¢) applying an electric voltage to said
25 area of the support substrate cleared during step b)
(or to at least at some of them if there are several of
them), so as to make an electric connection contact on
the support substrate 2 of the Se0I substrate 1.
A first embodiment of step b) of the method
30 according to the invention will now be described with
reference to Figs. 1, 3 and 6.
In Fig. 1, the active layer 4 is of a
diameter slightly smaller than that of the support 2,
typically of less than 2-5 mm. This is due to the use

35 of chamfered wafer for making an SeQOI substrate, which



provi ded that the support substrate is actually surrounded by an insul ator
| ayer initially. The test nethod according to the invention conprises the

fol | owi ngwetzepmisissza ) taking a substrate 1 of type SeOpcTAEPROID/OS®@OPVI NG at
rtion of the annular regiwn of the insulator |layer 3 |ocated at
t he periphery of the front face 2 1 or renoving only a portion of the

i nsul ator |ayer 3 extending on the rear face 22 of the support substrate 2

| east one po

, in order t

o avoid occurrence of the warpage phenonmenon, - c¢ ) appl

yi ng an

el ectric voltage to said area of the support substrate cleared during step

b ) (or to atyd east ati1semBoabihhems fodier enpressexgpatrofethem) o so as
to make an el ectric connection _contact on the support substrate 2 of the

Sed subst r at®®*®1 SXA T s G oodi mentCadf ot e"r?xt?l)usdfont"h@rﬁ@t'h&&)
t he i nventi o khenofrbet descad bed hairtdt aref erease hotFigsclidde 3rand 6 .

In Fig. 1,
of the suppo

the .actiye layer, 4 is. .of .a di anet sl.i ght|
A el b Rulo a8 Tt ornr ety

ding to

| Ler .than that
hi §°F's “due® otthhee use of

chanf er ed Swafserrfoart rakigig ere SeA s sabserateyinhi ehdd nsotl adldrow damdi ng of

both initial
area, |ocate

| ayer. Accor dilfgl¥hicthehds oad Fagelzr Ffalche Subporindlpst SAEES2 1S

SURSE rates, up k%@y&tf'& @ﬁerf%@e%g%ef t%éoaeelhbsd 1:6%¢! usi

d on the front facte, therefore does not Include any acti

Onll
ve

covered with aFddasuat ors l;ayer whi ch ext ends beyond the edges of the

active | ayer

referenced as 310.

10

15

20

25

30

4 , and which s an annul ar shape. This annul ar shape
Step q% conglsts o% J%mov1ng at ieast J%e

portion of the annular region 310 of said insulator
layer, so as to delimit at least one area of the
support substrate 2 which is found free of insulator.
This so-called "accessible" area bears the numerical
reference 210.

Of course, this removal is not possible if
the diameter of the active layer 4 is identical with
that of the support substrate 2 covered with the
insulator layer.

The surface area of said accessible area
should be sufficiently large so as to allow an electric
connection contact for example of at least a few square
millimeters.

This routing operation allows either removal
of the totality of the annular insulator area 310, as
illustrated in Fig. 6, or only of a portion, according
to an alternative not shown in the figures. In the
latter case, at least one accessible area 210, possibly
several of them, are obtained on the periphery of the
substrate. Fig. 8 illustrates a similar result obtained
on the peripheral annular region of the rear face
insulator 32.

As illustrated in Fig. 3, it 1s possible
depending on the technique used for removing the

annular insulator layer 310, that a small thickness of

is



Step b ) consists of renobving at | east one portion of the annular region
310 of said insulator layer, so as to delimt at |east one area of the
support swbbreasess2 whi ch is found free of insulator. Tircs/EpPoeioabisesi
"accessi bl e" area bears the nunericaliireference 210. O course, this
renoval is not possible if the dianmeter of the active layer 4 is identical
with that of the support substrate 2 covered with the insulator |ayer. The
surface area of said accessible area should be sufficiently large so as to
allow an el ectric connection contact for exanple of at |east a few square

mllimeters tpEhighdutd ngoperatd on abkawsgeihhenikeanyvaheafot heytotal ity
of the annular insulator area 310, as illustrated in Fig. 6 , or only of a

portion, accGrdingt &S 9a1 ten&iVe et Sohdiin SSRE fi gures. In the
| atter case, at |east ohe agaessibbl eragean 2190 pasisd 1H yalseyereaalt afdd hem

are obtained on ! he periphary. of, the substjate., Big,B8d | justrates
simlar result obtai ne& on't he ;?eri Shera annuldr” regi on of tthe rear face
i nsul at or 332 frofs tild wsigeatodd tibe Biugpst3ate tl.i s possi bl e dependi ng on the

techni que used for remgyi ng, the apny arcjpsulatam | ayer; 31Q,cthaty @ smal |
t hi ckness ofthe support substrate 2 l'ocated i medi ately bel'ow t hi s "annul ar

regi on 310 skoURd i&esh Brtwestivedanthed dhinl d@ieretfi ohoB16 priefsdrablsy
extends over ,atw dtzh ld comprised et weene S riand % )yMMmSitardddyg faem t he

edge of the %ggﬁkkgfell ‘and 4 millimeters for an 8 inch (about
10 20 centimeters) substrate.

The depth of the removed area el is at least
of the thickness of the insulator 310 i.e. of the order
of a few micrometers, for example 2 um, and may attain
15 uym if a portion of the support substrate 2 is also

15 removed, or even a few tens of micrometers.

A first technique for removing the insulator
consists of carrying out grinding and/or polishing of
the latter.

This grinding or polishing may be mechanical

20 and/or chemical. In the case of mechanical grinding,
the substrate 1 may for example be held on a support
driven into rotation and an also rotating tool is
brought in contact with the annular region in order to
grind the latter. In the case of polishing, it 1is

25 possible to wuse a polishing shoe combined with a
suitable chemical solution.

The grinding technique generally results in
the removal of the insulator layer and of a portion of
the support substrate 2, while with polishing, it is

30 possible to more specifically only remove the insulator
layer.

A second technique consists of using
lithographic steps followed by dry or wet chemical
etching steps. This more selective technigue enables

35 removal of only the annular insulated layer 310,



As an exanple, this width LI is generally conprised between 1 and 3
mllimeters for a substrate with a 6 inch (about 15 centineters) dianeter
and bet wewo 20102088854 nillineters for an 8 inch (about 2 @crmpRéwBEENS)
substrate. The depth of the renpved anea el is at |east of the thickness of
the insulator 310 i.e. of the order of a few mcroneters, for exanple 2 mm
, and may attain 15 mmif a portion of the support substrate 2 is also
renoved, or even a few tens of mcronmeters. A first technique for renoving
the insulator consists of carrying out grinding and/or polishing of the

latter. This grindditn@ 1 iRR i1l NG MBYoDes Freehaniscaboand/Rbsehemecal . In
the case of nechanical grinding, the substrate 1 may for exanple be held on

a support dr (W& Gt 0 WSt &5 -and an al so rotat | ng tool is brought in
contact with the annul aingegiyon iith wirlderbé ongtéadthhe lakt emsdatddre case

of polishing, it is.paossible to,use a.palishin hoe conhi ned w,t.h.a
Ui £abl o ChamFea™ S 0t G ErREXs A g HERLA s G ity r e in the
renoval ofS5 t kerdinsul Hteorvwh ayeye apdeobmanpor pirore lgfe t he suppearttiosubstrate 2

’ while with bl Oliissrlie'ﬂgweidt iisc Fl%_ssﬁjemo%e'ﬂo_a@meg(p%%qch!efd Gh%!rje%f(%%lry. remove the
i nsul ator layer . A second techni que consists of using |ithographic steps

fol lowed by dry or wet AcHefRddl ereRfrgesteps. THER Ror &'kl eBprvée
t echni que enajles irREOVAlHOfregRire e ranmulaar, isnswlatred |ayer 310, wi t hout

etching the portion OfI%h%ﬁTgnggéengﬁgga%F gonsists of removing a

10 portion of the insulator layer 32 of the rear face of

the support substrate 2, while retaining at least one

portion of this insulator layer on the rear face.

Preferably, the retained portion corresponds to at

least 50% of the total surface area of the insulator

15 layer 32 covering the rear face 22 of the support
substrate 2.

Preferentially, step b) consists of removing
the totality (see Fig. 7) or a portion (see Fig. 8) of
an annular region of the insulator layer 32, this

20 annular region extending at the periphery of the rear
face of the support 2.

This annular region, visible Dbefore its
removal on Fig. 1, bears numerical reference 320. This
removal of the annular insulator layer 320 has the

25 effect of clearing an accessible area 220 extending on
the rear face of the support substrate 2.

This removal is applied by retaining at least
the central portion of the insulator layer on the rear
face. This central portion bears numerical reference

30 321.

The L2 of the removed annular region 1is
preferably comprised between 0.5 mm and 15 mm starting
from the edge of the substrate 1.

As an example, L2 is comprised between 2 and

35 10 mm for a substrate with a diameter of 6 inches



| ocated just below. Finally, it wll be noted that the insulator |ayer 32
is preferably retained on the rear face, which avoids the warpage
phenormenomoanioalssss2i f a portion of it is renoved, it iSPCePPY@U/O8EI08
expl ai ned hereafter. A second enbodi nent of step b ) will now be described
with reference to Figs. 4 and 7 . In this case, step b ) consists of
renmoving a portion of the insulator |ayer 32 of the rear face of the
support substrate 2 , while retaining at |east one portion of this

i nsul ator layer on the rear face. Preferably, the retained portion

corresponds tQrafud egstcd0% .0 bheytehab sWd ace @ egoof ot he ignsulat or
| ayer 32 covering the rear face 22 of the support substrate 2 .

Preferential | §P%er b Ve SHESHE S removing the totality (see Fig. 7 ) or
a portion (see Fig. 8 Jyhef atharindas re@ onodf the | nsahated | ayera 32,

thi's annular region extendi ng ar the periphery, of e rear face of the
support 2 . i's amTular Tegion; Visibfe before’its removal on Figo 1
bears nuneri ¢éle refderende a3Z@w Thics omermeval, dlont leeaapdwl & vimsul at or | ayer

320 has the effect of @h@qr%nqr@&g%yg%ggtgﬁe%qgg& 20. extepding @n fhe rear
face of the support substrate 2 . This renoval 1s applied by retaining at

| east the cemrdioporti dhcofr etie fawsulat @ ItdyfersUeiP Ate St FdEe .2/ Thi s
central portilonrhear sifawrerdrealanefierenes ¥32koThe 12 of e irenmved

annul ar regl%%nb%ed. In this case, the thickness e3 may attain

10 15 pm.

The techniques used for removing a portion of
the annular insulator area 320 and possibly of the
support substrate 2, are the same as those described
earlier for the first embodiment.

15 In the embodiment illustrated in Fig. 8, only
a portion of the annular region 320 of the insulator
located on the rear face of the support substrate 2 has
been removed. Two point-1like accessible areas
referenced as 221 are delimited.

20 The number of these cleared areas depends on
subsequent tests to be conducted, it 1is for example
related to the constraints of the egquipment used or to
the connection contact configurations.

The shape of the cleared areas is arbitrary

25 and may be round, square or of another shape.

The point-like accessible areas 221 are
preferably obtained by chemical etching through a mask
comprising apertures which correspond to the shape of
the areas 221 to be obtained.

30 A fourth embodiment not shown in the figures
may consist of <clearing the edges of the support
substrate at the periphery, (area 33).

In all the embodiments which have Jjust been

described, the step for removing at least one portion



preferably conprised between 0.5 mmand 15 mm starting fromthe edge of the
substrate 1 . As an exanple, L2 is conprised between 2 and 10 nmfor a
subst r at ewoi2oty/@igsbamet er of 6 i nches(about 15 cm) and Ilpetrmeeonodsengl 15 nm
for a an 8 inch (about 2 0 cm substrate. The thickness e2 of the renoved

area corresponds to that of the insulator layer 32, i.e. of the order of a
few mcroneters, for exanple 2 mMm . Fig. 5 illustrates an alternative in
which a portion of the rear face 22 of the support substrate 2 , |ocated

under the annul ar insulator portion 320 is also renoved. In this case, the

thi ckness e3 grayrat tainh1ks MHsu1Ehe 1t echniggues jused o ol WG @ Portion
of the annular insulator area 320 and possibly of the support substrate 2,

are the sane %< CRGse"FESHE Ded Sdrificdrors Re St i9fstt FenBGdivent . In t he

enbodi ment il lustratedThoski ¢chi® , renbyaa part ien ofirthedannul arfdeagi on 320

of the insul ator located on the rear fgce of the.suggort sub tratq:2 has
maFu ac urqu the sem1c8p uctor-on-ans atar S Crate
been renoved. Two point-17 ke accessrbl e areas referenced as 1 are

del i mited.5 THe nowmbeesfortchesencfeatrediageas cddpemds onospbsequentort ests to

be conducted,,j{/d,s if0n rexanplig s alated 0 the constraints of the equi pment
used or to the connection contact configurations. The shape of the cleared

areas is arbitrary andThay BEMmBAId, M3Huareécorf Canhbt Bér O8kapkir ITite

poi nt - |i ke aceessibheR1eAS nd2b rarg yeferiablosngirimed By Lhemcaln et ching

t hrough a mask .

the active layer 4.

10 Finally, this removal may also be carried out
during the manufacturing of the semiconductor-on-
insulator substrate 1, after the support substrate 2
covered with the insulator layer 3 has been bonded on a
source substrate and after heat Lreatment for

15 stabilizing the bonding of both of these substrates,
but before thinning the source substrate by which the
active layer 4 may be obtained. It is also possible to
contemplate preparation of the support substrate 2 in
order to form the exposed areas before its bonding on

20 the source substrate.

The last step of the method consists of
applying an electric voltage to said accessible area
and to at least some of said accessible areas, for
example by means of an electrode, as illustrated in

25 Fig. 8, and this, with the purpose of making an
electric connection contact.

The main advantages of the method according
to the invention are:

- that access to contact areas 210, 220 made

30 on the support substrate 2 may be facilitated, while
avoiding the warpage phenomenon on the Se0OI substrate,
the Se0OI substrates obtained according to the method of
the invention actually have warpage a of less than or

equal to 50 pm;



conprising apertures which correspond to the shape of the areas 221 to be
obt ai ned. A fourth enbodi nent not shown in the figures nmay consi st of

cl eari ng wbeosdges20f the support substrate at the peri poeEmpoi1paseas 33)
In all the enbodi nents which have justs been descri bed, the step for
removi ng at | east one portionof the annular insulator region 310, 320 may
be carried out and inserted in different stages of the nethod. Thus, this
removal may be carried out after manufacturing the

sem conductor-on-insul ator substrate 1 , but before manufacturing

el ectroni c components an angf oraddl dikg aski v | awer t4 onalhi sc&eml may

al so be carried qut during the nanufacturlng of el ectroni c conponents on
and/ or in théCdetinge IW&S% Lep 741937, % r érdlalt ey AL et ri ed
out during the omauf actadriiiyg nef tde ssemcondutifictoniingul airarcesidest rate 1
after the Suppor, Hlsub rggeale red W%th th@khpsggaﬁ ac{g er 31593 been
bonded on a SoUrce substraté and Fter Stréat nent for s a%?I|Z|ng t he
bondi ng of5 b@E@IoEU&hEs@tSUbBIrqu&a flout fefcdrentile meimpg niee ssour ce
substrate by which the active layer 4 nay be obtained. It is also possible
to contenpl ate preparation of the support substrate 2 in order to formthe
exposed areas before its bonding on the source substrate. The | ast step of

t he net hod consists of applying an electric voltage to said accessible area
and to at | east sonme of said accessible areas, for exanple by nmeans of an
el ectrode, as illustrated in



Fig. 8, and this, with the purpose of making an el ectric connection
contact. The nmai n advantages of the nethod according to the invention are:
- that aowesinisissent act areas 210, 220 nmde on the suppomriepleiossisas e 2 nay
be facilitated, while avoi ding the warpage phenonenon on the SeO
substrate, the Sed substrates obtained according to the nethod of the

i nvention actually have warpage a of |ess than or equal to 50 mm ;- that
addition of an additional step for form ng accessible areas 210, 220 is
acconpl i shed wi thout nodifying existing manufacturing processes, whether

t hese are the nmethods for manufactuonagMshe SeO substrate or those for

el ectronic conponents. CLAIMS 1 . A test nethod conprising an el ectri cal
connection contact on the support substrate (2) of a substrate of the
"sem conductor on insulator” type (1), characterized in that it conprises

the steps of: - a) tpkihng a subsLratg (&mgifieé?%g" SEf cONAULE oL, N

insulator" type conprising a support substr in a sem conducti ng
materi al enteret§teoveredtaicth @h FRsulsarmodtayeidgB)atend () serfcad| ed

"active" |ayers{AltoOfcsemeonsdust tngndi&F i &h, 1 Posidioned: ghe sai ¢, support
substrate so that a portion (31% of said jnsulator Igger é is buried

bet ween sai PacrFVert&@yert1 4y aind onet Bt s f HeesS ¥, °%° so-cal | ed
“front" face, of the support substgate (2pubbtratenoving aogorttiea of said

insulator layer. (3, .31, 32) which.extends at the periphery of the front
face (20) of The Qlbfore” substrabasesy anarey consliafiFd Sloblfe

substrate (2) in a semiconducting material entirely
covered with an insulator layer (3) and a so-called
"active" layer (4) of semiconducting material,
10 positioned on said support substrate so that a portion
(31) of said insulator layer (3) is buried between said
active layer (4) and one of the faces (21), a so-called
"front"™ face, of the support substrate (2),
- b) removing a portion of said insulator
15 1layer (3, 31, 32) which extends at the periphery of the
front face (21) of the support substrate (2) and/or
which extends on its opposite face (22), a so-called
"rear" face, so as to delimit at least one insulator-
free area (210, 220) of the support substrate (2), a
20 so-called "accessible area"™, while retaining at least
one portion (321) of the insulator layer (3) on the
rear face,
- ¢) applying an electrical voltage to said
one or at least some of said accessible areas (210,
25 220), so as to make said electrical connection contact
on the support substrate (2) of the "semiconductor on

insulator" substrate (1).

2. The method according to claim 1,
30 characterized 1in that the portion of the insulator
layer (3, 31, 32) which is removed in step b) is taken

at the annular insulator area (320) extending at the



whi ch extends on its opposite face (22), a so-called "rear"” face, so as to
delimt at |east one insulatorfree area (210, 220) of the support substrate
(2), a sowvoableadis$saccessi bl e area”, while retaining at lpeasiP2@0®s5@o08tion
(321) of the insulator layer (3) on ttte rear face, - ¢ ) applying an

el ectrical voltage to said one or at |east sone of said accessible areas
(210, 220), so as to nmake said electrical connection contact on the support
substrate (2) of the "sem conductor on insulator"” substrate (1). 2 . The
met hod according to claim1l , characterized in that the portion of the

insul ator | ayRriGher3l, o 82)nwhi i s rheaoveth j nost ephd Yubgot-akem)at the
annul ar insulator area (320) extending at theperiphery of the rear face
(22) of the SGSPGT (), &/ P Atthe TIPS nSiSst or (Hi%da (FEGR whi ch
extends at thatperdsphear yerof pdeigiong dacené2iyoont theesuppor tof( 2hear ound
the active |l a er(£gp 2 3 rdﬂh%_ thodt%%%oH%in%‘H% claiml or 2,
characterized h that ﬁt Sast b 6f the sarface ﬁrea of the insulator

| ayer (32)5 of the rear face is retained during application of step b ) . 4

The nethod accordingat oy Qfihie preceding chai mg; ¢haracterized in
that step b ) consists of carrying out routing of the annul ar r'egi on (310)
of said i nsulc&rer AtayerSB) Textiendi g at2¢he>per Phhéby SRIHES rigit® f ace
(_23) hoz th;le salipp%teds%kagmaﬁ;@é( 2) aythi 3(1%991“4%1 bgh@g J?@dfl egh@ut iqver a
wi dt conpri.sed between 0.5 nmm an and/ or of carrying out
fout tng of t REtamE ar i egto B0y cgen of Seed E)°

10

4. The method according to any of the

preceding claims, characterized in that step b)
consists of carrying out routing of the annular region
(310) of said insulator layer (3) extending at the

15 periphery of +the front face (21) of +the support
substrate (2), this routing being carried out over a
width (L1) comprised between 0.5 mm and 5 mm, and/or of
carrying out routing of the annular region (320) of
said insulator layer (3) extending at the periphery of

20 the rear face (22) of the support substrate (2), this
routing being carried out over a width (L2) comprised

between 0.5 mm and 15 mm.

5. The method according to any of the

25 preceding claims, characterized in that the removal of

the insulator (310, 320) is carried out by grinding
and/or polishing.

6. The method according to any of claims 1 to

30 4, characterized in that the removal of the insulator

(310, 320) 1is carried by lithography and/or chemical
etching.

7. The method according to any of the

35 preceding claims, characterized in that the removal of



said insulator layer (3) extending at the periphery of the rear face (22)
of the support substrate (2), this routing being carried out over a width
(L2) conmpwozeny/dsessaeen 0.5 mmand 15 mm 5 . The net hod par@mpeaiong4d® any of
t he preceding clains, characterized i that the renoval of the insulator
(310, 320) is carried out by grinding and/or polishing. 6 . The nethod
according to any of clains 1 to 4 , characterized in that the renoval of
the insulator (310, 320) is carried by |ithography and/or chem cal etching.
7 . The nethod according to any of the preceding clains, characterized in

that the rempval ofhtheastpsul gdog, (310, 329)(dékﬂﬁéil@ﬂtOU&uQQﬁ@ngjkhe
manuf acturing of electronic co;gonents on and/or in said actlze | ayer (4)

8 . The met hgFTAECGHTE MG 0°any=BIC I e FXB B S EhaPRct @r¢2el i1 t hat

t he renoval ofaitdhedtisw dtgfer( 340,. 320) is carried out after manufacturing
t he sem conductor-on-insul ator substrate (1) and before manufacturing

el ectroni c conponents on and/or in said active layer (4) . 9 . The nethod
according Xo any of cl &.n8hd metisod sharadiegi zedany PthHatclehes 1 to

sem conduct ofg, Ofls st @l of, sibsh  abiel bt aliiadt byobonding the support

substrate (2) ‘covered with the insulator layer (3) and a source substrate
from whi ch stlerd saifdlact e Fayéieds)oahd Fhtehatmatel 3@ bidld ofthe

i nsul at or ( 3EQmi32Nuick oGardn-ach souts t@ur | Rgiddtearrnuf @t urddag  ofe rsaid
sem conduct or - onflnsulator substrate, after heat
manufacturing electroni¢ components on and/or in said

10 active layer (4).

9. The method according to any of claims 1 to

6, characterized in that the semiconductor-on-insulator
substrate is obtained by bonding the support substrate

15 (2) covered with the insulator layer (3) and a source
substrate from which stems said active layer (4) and in
that the removal of the insulator (310, 320) is carried
out during the manufacturing of said
semiconductor-on-insulator substrate, after heat

20 treatment for stabilizing the bonding of Dboth

substrates.
10. The method according to any of the
preceding claims, characterized in that the insulator
25 (3) is an oxide, nitride or oxynitride.
11. A test substrate (1) of the

"semiconductor on insulator" type comprising a support
substrate (2) in a semiconducting material covered with
30 an insulator layer (3) and a so-called "active" layer
(4) of semiconducting material positioned on gsaid
support substrate so that a portion (31) of said
insulator layer (3) is buried between said active layer
(4) and one of the faces (21), a sgo-called "front"

35 face, of the support substrate (2), characterized in



treatnment for stabilizing the bonding of both substrates . 10. The net hod
according to any of the preceding clains, characterized in that the

i nsul at orwb3p10/m1sEd oxi de, nitride or oxynitride. 11. AprtCestr2ewhsismate (1)
of the "sem conductor on insulator” type conprising a support substrate (2)
in a sem conducting material covered with an insulator layer (3) and a
so-called "active" layer (4) of sem conducting material positioned on said
support substrate so that a portion (31) of said insulator layer (3) is
buri ed between said active |ayer (4) and one of the faces (21), a so-called
“front” facereft the sdppordn Sé@sééﬁée_sﬁg%orﬁh@ﬁ@_@ﬁ:%'téeq2')nti%atfrféE _
portion of said support substrate (2), is free of insulator.so that it is
exposed, at [dast’GHe2pOFti on of'the Ylear St aB8PPESY of 2t hel Stppord™e
substrate (2pdieiing cxverted médh sacd i(PSYl aforhkayerpand isudd@atatsal d
substrate has warpage (a) of Jless.than or. equal. to. 50 mm_. 12. The
substrate acc(gr)dib%gl%[go(céj?vz%rn%dlﬂls%]hasraalc elrnlszu(Laida oyr tlhaé/ efracatndtlhlari tt%aé:

i nsul at or 3 ayeri d 32 twhiteh hexet erdyaore tire rodarl dfsace 222 )owfedurd suppor t
substrate (2)exyends over at least 50% of the surface area of this rear
face (22) . 13. The test substrate (1) according to claim1l or 12,
characterized in that the buried insulator layer (3) has a thickness |arger

than or equal to 0,2 mue. The substrate according to claim 11,
characterized by the fact that the insulator layer

10 (321) which extends on the rear face (22) of the

support substrate (2) extends over at least 50% of the

surface area of this rear face (22).

13. The test substrate (1) according to
15 c¢laim 11 or 12, <characterized in that the buried
insulator layer (3) has a thickness larger than or

equal to 0,2 um.



