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process in order to control a stress in the manufactured semiconductor structure.

According to illustrative embodiments, a semiconductor structure comprises a stress sensitive element,
a property of which is representative of a stress condition in the semiconductor structure. Additionally, the

40  semiconductor structure can comprise an electrical element. The stress sensitive element and the electrical
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field effect transistor,

105

In such embodiments, the layer 102 and the layer 105 may comprise silicon. The layer 104 can be
adapted to create a compressive or tensile stress in the layer 105, and may comprise, e.g., an alloy of silicon and
germanium, or an alloy of silicon and carbon. A channel region of the field effect transistor may be formed in

10  the layer 105. The substrate 101 may comprise an insulator material such as silicon dioxide. Thus, the field
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The present invention is not restricted to semiconductor structures comprising a single stress sensitive
element. A semiconductor structure according to the present invention may comprise a plurality of stress
sensitive elements. The stress sensitive elements can be substantially identical and arranged in different
portions of the semiconductor structure. Thus, stresses in different portions of the semiconductor structures can

40  be determined.
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vaBlegroperties of the stress sensitive elements in the first semiconductor structures. Thus, a dependence of the

property of an electrical element on a stress in a semiconductor structure can be established. Advantageously,
establishing a dependence between the property of the electrical element and the stress in the semiconductor
structure allows one to attribute desirable or undesirable properties of the electrical element to an influence of
stress.



25 of the one or nore paraneters at which the fitted mathematical function
assunes the predeterm ned stress value nmay be determined. This can be done
by neans of solving algorithms known to the skilled person. The second
senmi conducVOr20&Y e Gf ure can conprise an integrated circubQT/CsgR1847Mg a
plurality of electrical elements and need not conprise a stress sensitive
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present 1NV GRTeEHPR S Hﬂ??ﬁﬁsﬁF&WH%ﬁ§P¥@§§d@%nS|tlve el ement in the
first sem conductor structure nmay conprise formng a plurality of periodic
features simlar to known overlay structures used to test a precision of
alignnent in photolithography. A property of the plurality of periodic
features, e.g., spacing between the periodic features and/or an index of
refraction of the periodic features and/or 5 a di nension of the periodic
features, are determ ned by neans of diffractometry. The stress in the

sem con- ductor structure can be calculated fromthe determ ned property of
the periodic features. The particul ar enbodi ments di scl osed above are
illustrative only, as the invention may be nodified and practiced in

di fferent but equival ent manners apparent to those skilled in the art
havi ng the benefit of the teachings herein. For exanple, the process steps
set forth above nmay be perfornmed in a different order. 10 Furthernore, no
limtations are intended to the details of construction or design herein
shown, other than as described in the clains below It is therefore
evident that the particular enbodi nents di scl osed above nay be altered or
nodi fied and all such variations are considered within the scope and spirit
of the invention. Accordingly, the protection sought herein is as set
forth in the clains below WO 2005/119775 PCT/ US2005/ 010474 CLAIMS WHAT
IS CLAIMED: 1. A sem conductor structure, conprising: a stress sensitive

el enent, a property of said stress sensitive elenment being representative
of a stress 5 condition in said sem conductor structure (100); and an
electrical element (110), wherein said stress sensitive elenment and said

el ectrical elenent (110) conprise portions of a common |ayer structure
(107). 2. The sem conductor structure of claiml, wherein said stress
sensitive elenent conprises a line 10 (103) of a transparent material.



3. The sem conductor structure of claim1l, wherein said stress sensitive

el ement conprises an elastic el enent (509) (709). 4. The sem conductor
structure of claim3, further conprising at |east one mount (511), (512)
conf i gur edwipoops/ovy@e a spaci ng between said el astic el esEnivs20828)474(709)
and a bottom surface. 15 5. The sem conductor structure of claim1l, wherein
said |ayer structure (107) conprises-gipheast two layers of different
materials. 6. A systemfor neasuri ng—a'%ess in a sem conductor structure,
conpr i siWgAT IHCkA j sensitive elenment formed in said seniconductor
structure (100) me@ic@ﬁﬁ&dr@t&kmﬁj@mmg(llo) for med in said seni conduct or

structure, ein sald stress s ment and sai d el ectrical

el ement conpri seesS BEPE Siseng pmpe’%’rﬁ#ﬁ?‘}é PESe Fnsgltv? %‘é‘?eﬂ? léem@ﬁ?’f)“maavef ??ﬂre“

anal yzer adapted tendifiet iasaid nwicondprigpercty (90); sdi d stress sensitive el enent,
sai d propert ¥, 88iRY eleh&RF1€ ent ative of a stress condition in said

sem conduct or _ struc désure i and a second anal yzer adapted to determ ne a

property of ShFTED SLTESF £ “’eé emaprs Ard sgif elydjeal clpmentid Okspwprisppasiont pigicrgon
wherein sai d streggerstensict(iofe el enent conprises a line (103) of a 25
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sensi.tive el erent rrgrl ses an e astic he syst em
of dPai H]O%)Ofmfpéieﬁ fi?dl | ayer structure conprises at |east two |ayers of

different materi @heSsemiBéhdddddr sthidRreSof Skdim, &herih 3didtBss sbadhivh@EmAOTRLHRE A9 at

| east o (512) configured to provide a spacing between said
el asti cg% garre %‘“%@21)3"” (709) and a bottom surface. 11. A systemfor

measuring a %t r esthejspmigondestor soneigei olpimsy, furbersomprising pipledsising grount £518), (B2)s

senSI t l&ﬁﬁ@k@mﬂsmfe@@gm@lg ueﬂveaadai@l eﬁ@x@kl&?&ﬁdﬁ@) *?09%5 us&ddﬁl%mfa@éfaag gzg: yzg:
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i sing ag sour c 20 a li ctor
Fﬁg adapt ed to §°“Bé‘¥‘§‘1’°§?‘f fractye BE‘B ‘%“”E’ﬁn S%’S aéierﬁ”f"é’é @%ﬁ"é‘ipﬂfeéé‘ "eaFterrent,
sal d priopdaytryofidicrsgt magprlesent at i ve of a stress condition in said _
sem conduct . st rklgstgr;l?or(rljzgg‘)ng a dtfess l;l-ggem%%ﬁ% &g%?&cu?el éH wherein said

stress sensitive el .enent conprises a I ne hsparent material ;
and wherein asngsaseaﬂ‘a"leﬁlf‘é‘fm@B’l‘Fﬁﬁf}S§’€§em1%?ﬁd‘1°mﬁ9't‘°“€?)ﬂﬁq)er adapt ed to couple
light emtted degtrisdlictmbit ghito) $@miedCR shid Qdhiconafiotor SRuicthrd, iwhereih 303 ktr@df sendbve
parent nater 775. PCT/ US2005/ 0104 n put
coun o cont 'gur B PR o T e e R o
mat eri al . Ir ﬁ?é)tZPrdéapr‘érfO éftﬂqna@@ P RgPeELy 9B pRiff Wess genisitiy ghnontessl prr@prtsabemg

sem COﬂdUCt or st rrk{ﬁéséhﬁaﬁv&@ﬁﬁfehs&bﬂﬁmn infs@8 ﬂn%ncﬁctgﬂsfr&%uré:@m Gepduct or
structure ( 10Se m{)aylal B ga (a # Ee rreanuf act (ga? @fq?cess 1 rmng a stress
censi tive el SRONITHHOEIRAdH Rt RAReRgR Ao o & 100); 5
det er m ni ng 7a pr dpestspmoft ckin 6 Wteregssidseess istnbithe ddrentewtprisai tneploPerf by
bei g rnglgbggﬂeﬁgta;al ve of a stress condition in said first sem conductor
structure (100); .nodif sai d _manufacturing process based on said
det er i ned Pr oper §5f%6"ns? rEEEIn et ST SpRTive Pleme comirieRe f lgstis elmend
sem col@ax(76%). structure by neans of said nodified manufacturing process;
and 9. The system of claim 6, wherein said layer structure comprises at least two layers of different
materials,
30 10. The system of claim 8, further comprising at least one mount (511), (512) configured to
provide a spacing between said elastic element (509), (709) and a bottom surface.
11. A system for measuring a stress in a semiconductor structure, comprising:
a stress sensitive element formed in said semiconductor structure; and
an analyzer comprising a light source (201) and a light detector (209), said analyzer being adapted to
35 determine a property of said stress sensitive element, said property being representative of a
stress condition in said semiconductor structure (100),
12. The system of claim 11, wherein said stress sensitive element comprises a line (103) of a
transparent material; and wherein said analyzer comprises:
an input coupler adapted to couple light emitted by said light source (201) into said line (103) of

40 transparent material; and



10 formng an electrical element (110) in said second sem conductor
structure. 14. The nethod of claim 13, wherein formng said stress
sensitive elenment conprises formng a line (103) of a transparent nateri al
in said fiwerosamsodnduct or structure. 15. The nethod ofpai/esansldpsherein
determ ning said property of said stress sensitive elenent conprises

det er mi ni ng,a,,) \p@y&[“ﬁg}g&hgl@d b L3k 1 h%l@%dt @&E? fhnd (ﬁb3ﬁ]&‘fgns£a\%dﬁlﬁnéte]rgﬁ) of

transparent mate The od o erei n determning
sai d propertd of As%@md§°f%délg@gwagqf%cw@P@ﬁéﬁ@se%wbﬁtp@@sc%@@aw%g an

al teration eimig b 8RGEdciucRnst@irk C1ab) bp @lelhs oNth&itdnaladnirngprobd®3) of transparent
~material claim. 13, wherein fo n)gsald stress sensitive
| I

el enment Comz)rnlmg% trfesssenmgvgee{ementlenlsald stsemcon uct?rstzng 709). 18. The nethod

of &l ai m 17detsphiningjaprafety of saidniray ssramde ii?rnﬁpteﬁm%/prmrbslair@ reptosatativesd ASiresi ve
~element 20 corrpgdng,@&llgﬁ;d%memldagdu@m%{l&@gm@n of said elastic el enent
(509), (709%l %}g‘ A net od .Of mveg atl ncg an | fluence_ of, stress.on an

el ectrical BPEHRRaI fag E’é’%‘ﬁ’l’gc[’fﬁ%?ﬁsc g ons i, g P i %?Pﬁ‘ﬁ'r PlsTaligSre PTG a
stress sensitiveeleh@tyent in said sem conduct or structure (100); formng an

el ectrt cal RhARENed SRS ST EARNIGIAR PLLUGIHERbA B0y BRedehar m ni ng

prob)erty of said stress sensitive efenent, said property
repYesent athV’éln%)aFl‘a&Ctg‘EaP%@@m(bl@h’HF%“?WPPH?PF%@P‘B‘CLS@ Cé’é‘)‘fnductor structure
(100); deter4m ni nmmmmﬁw QJheﬁﬁlmeﬁngﬁB ktieSsaibnsBikedIRREE complbed Bivslhd Ng sai d

Pr Operlﬁ%éﬁé)lo%ghgr{s eggt%atexixﬁmsal : sts rm uI:tor Clilg property of said stress

sensitiv wherein formng said stress
sensitive elSenmenthedesthod piodaim ﬂ@)rwhemg @temﬁmng saﬁ@r%JW@)f saget stegsstseraitispelpramt

rrat erigh Ihgas @@hﬁnﬁ@iﬂv@v@&%ﬂ!%?ﬁ’éht RH4cHE tnlkhi8 1ined103) msmmaer@f claim 19,
%Snt ( 5 ng %I ethcus fec?aun ?? nierteljn\{igtegrlﬁmrgesgld propgg of sald'S stress sensmge glemenel astic

comprises measunng an altera’aon of a length of an optical path in said line (103) of transparent material.

17. The method of claim 13, wherein forming said stress sensitive element comprises forming an
elastic element (509), (709).
18. The method of claim 17, wherein determining said property of said stress sensitive element

20  comprises determining a deflection of said elastic element (509), (709).
19. A method of investigating an influence of stress on an electrical element in a semiconductor
structure, comprising:
forming a stress sensitive element in said semiconductor structure (100);
forming an electrical element in said semiconductor structure (100);
25 determining a property of said stress sensitive element, said property being representative of a stress
condition in said semiconductor structure (100);
determining a property of said electrical element; and
relating said property of said electrical element with said property of said stress sensitive element,
20. The method of claim 19, wherein forming said stress sensitive element comprises forming a
30 line (103) of a transparent material in said semiconductor structure.
21, The method of claim 19, wherein forming said stress sensitive element comprises forming an
elastic element (509), (709).



