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SEM CONDUCTOR STRUCTURE COWPRI SI NG A STRESS SENSI Tl VE

ELEMENT AND METHOD OF MEASURI NG A STRESS IN A
WERMSGONDEICTOR STRUCTURE TECHNI CAL Fl ELD The pPesaIs005/010474

invention relates to the field of manufacturing of

sﬁﬁﬂbéﬁﬁﬁé%ﬁ%ﬂ%@ﬁ% COMPRISTY & sﬁ’ﬂﬁés S ITIVE el E N EAND

neasur enent of stress i1 n sem conductor structures.
BACRERIDRS TARFAPHRIEGT AP ERES INAMENICYMH LR STRGGHRE
nurrber of individual TECHNICAIeFENBNtS such as, e g.,
eS%Ilt01¥1§ehtl ar@ﬁt%é tooﬁ? £ Q)f f%?b{'uplﬁ% T %l' gl?c%gdu or e és and, more
are onnected intern V|a ctrically con
particujajly, gosthe IéeaF%W%PFf?FSéRseéWCPWFWI@W as menory deV| ces
I ogi ¢ devices, and N BAORGROESPAREL An inprovement in
the PerfanARIGs, of , |1 SAral S GLACHLIS LEAMLT €8 8 vansinon,
capamtprn aphesigpree dhest clspentait omnetisd ntt@'nqﬂe d@c@@trealgrmnductwe lines to form
compleﬂr&l‘&ﬁﬁ ahdnoqy &énf@;s devic8d Ué‘g&ddefvﬁ@t hi{demﬁfoﬁl%ﬁes@l'sl O}h 2?{Hprovement in the
e in.th ments jn
pertoma g e G GBS R PG THeY MCMAIPLY i g e osedof
operatigrdguz ric educse sigrbrrdergdtion timesy wwdiced Bgure aiaescdiop i Serease in the number of
ﬁmctlof'laﬁ Ak MeWiI@indrdl 8 b ltpmﬁctIMIQr TJ)cﬁ? Sdvafid bedtfooRdubr structures
of structural elenents such as circuit el enents and
can corgprise-feptiresdayipe 979ttt MY & ¢sh-nes decreases, the effects
OfAs Gk kieS & shanhpireleentsuad ciftf elemdBONA élEUincalE) @ﬁduf:tiv’é‘ &ihds lecreases,

the effecg og LGI_C ess b\éc%ml Imr?) es’an§l mgretu}{;f) ]{tgn%l £1¥ctrlcnIJ(P ec%g(ﬁlctlve llnes are typically embedded in

an mterlthrefhplg:}u@r I§|st§qs%@chtr§ & the W@rlwgﬁgpﬁu@ame e@glmlethgrmectlon between the
elecmobw OBRBLVe MBes@hEGE ftefdlct diel&:ﬁfd dhk%rlsh‘&nﬁdl eleﬁen@snﬁéytamonnected to, such

as otheé relg&r&c&ﬁky%o&iuchvee lglce:st éllgg‘«ﬁglé S eg%%St [ v&a?e[n% 'ﬁ{;erpugysadversegf affect the
stability, ofituistegrated dincwicand depdito@h menggsed ceht@qtreqqlstgnce bq‘meeb the electrically conductive

lines. "i\feqk&&?eq contadt §51H§1¥e %ﬁt\iﬁfﬁ a)ﬁve@sfefy%@ﬂect ﬁl@@un%ﬁcﬁpllg |of thy 1ngagrated circuit,
|nte%ate erc it.,and lead to an in¢reased

wnd may e G PSR SR Py B et P lad
to a detathnest.of thh eledtrivaiye@s@idtive dind faat a sregirglitelomed it is ¢ontieatedito, Wiegh can result

in a faifdfhV @ﬁ@gl%a@g@&gg the functioning of the integrated
circurt, 'and may lead to a quick deterioration of th

e
c S thy juerfayer aﬂ‘FIeéSEIE by é’a‘f‘lﬁ‘flﬁlé(t {igfvapipeepiisgif thegpierdygy dielectric
comprifi Yowell Baerlal &t droenploglet taddarema tignaf prodagatied &y due aJI paisitic capacitances.

Since tgecog% %gtgrﬁaIIGS::IfS}/Joc%oﬂlﬁﬁ{it{v%g\v%akso%ﬁdﬂ%% l{ll;easltresg qu?igg\{lu rléét& to tﬁet %)rmatlon of cracks

can re
and/or fortheaigipehing @f dgcrisdlly ondmitiveligs fom tbwetelilwrékellea%r
dcedve@etly ls&esm)ayhe ifatibhaQyl hiflizbd/ todexmaﬁly mt@gaﬁlul&elo& k&R elements.
el ectric,c

Tensﬂe olr com Ire?‘s 1ve strass t11%_)a acénécoréductgrmaterlﬁﬁflay rFsug én {nog ﬁed dlé(i% é&/ (ﬂ' g[i%trons and
holes. tcoeawrtasﬂet jtress dngpvases themokty Ole@@s,tWtee;@, drperding g the ragnitude of the

tensile Qtf%ggoﬁlr @ctréayeQJyXI YRk, nba?'ﬂghcﬂg$ed vt'lhﬁ 1§Eﬁ1§§§ec{@ﬁ’anﬁ¥t§rhlt$ ?émrespondmg
or. nat (Lgon of .cr ag S an hqe%det achi

e bt PPOSIG. SO LU (TGS o OISO SHEGPE By p s tocnbance
the per€irrednecdfN-type {Bodefeectgmhsjstorstyrissamsingtite tmebility o citaige naidry/in the channel
region. ﬁt)lll hle &ﬁg h!nﬁ &% NS st{‘elgﬁn Bk lﬁaﬂﬁemgl&? oiOafP &ber ﬁ‘e&H Jf‘fect transistor increases

ments. Jensile or conpressive stress in a

the mobilitoTholee (tbfeh Payrby v t%?“h*i‘?ﬁ%/‘herli%f%‘ﬁncfa At the R ed

mabértdrtty cebte edngietdr @Oidprassict Swodseis .the@hexatl giot 6MS krhiBistor, it has been

C t

propos trc)%gyldl!rl]clgg {c))ﬁ @)?aﬁl le, pgll&?/g%}géng% Qi%er%lr ginﬁsll{c &Eb?%ggr%tg or below the
channe] 5ggipTa 2By elpjFtress inX /ehﬁw resion ek PesyeRed biAtpentingjaniraing ppacer layer
and etclling M€ bttalhed §padiBlagd RScrdatd kAced elei@EnEs@SAMY Yekisikdor icB\Efr&aSesirksd adjacent the
conductivity. The stress-induced increase in the
ity of electrons may be used to enhance the
performance of N-type field effect transistors by
increasing the nobility of charge carriers in the
channel region. On the other hand, conpressive stress
in the channel region of a P-type field effect
transi stor increases the nmobility of holes, which may
be used to enhance t he perfornance of the tranS|stor

o . o o o o
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and etching the strained spacer |ayer to create spacer

el ements having tensile or conpressive stress adjacent
woheosgaesesel ect rode. Thus, stress in an integraPedusS2005/010474

circuit may significantly affect the performance of

t ITﬁls CsltrEsQ HH dn- 1ntt§§gdemrc1ﬁt IH%as%lﬂﬁ"c:ﬂﬁsP Iaffegtfthesﬁeﬁgﬁﬁnée 3¢ %e 01rqu1t Hence, a

measursem conduct or structure may I mportant 1 n t he c?
BRenaef st Bgrogried ey e regRay & wpriet b ﬂmdesegneﬁerhwegrate cireuit or a
structutaheddnemftheredf. et hod for neasuring a stress in a

S g%eﬁl%{i' ﬁﬁj %gi%ﬁrglgta tgeg%: 1#| @enﬁ&%@fc{g} s@ngh?rg acc%lﬁmgc' {oa%ltme sta e of {'he arff will now
be desgibed, pypieally ghg Qurvpiizesqf 2 sHbsHals ﬁgnegtsmﬁfl @mg{ goprofiler (proﬁlometer), which is an

mstrun(eﬁtraﬂﬁcpteh Q)rﬁailarsﬁrfacm lt&huﬂsﬁatﬁ:l’j' heiislof :Uﬁiﬂlm Sﬁlﬂ@ﬂ&@lﬁl al1&yerSe? @ thaterial is

deposrcgd Su{he suco t{ e. I% H1e d;p}?sﬁcion (%I tl?e lﬁ% { gﬁn%?rlapgeng%tﬁso%ﬁeis t&e Sli,?strate is bent.
Hence,ttftveursaﬁlbs @frﬂaetsebstrat«f is plfpeed d & fia diedprositiafof hiaydr.dlyesurvafire of the substrate is

measur@@&n%é' ég@in Q’ﬁ‘dﬂ%@&ﬁ& 1§th'é @’§§ 1s chifBatiUREL thdduBratufes Qﬁﬂﬁt‘ed before and after
t he curvat t he substr at altere

the del’ﬂﬁ'“f% Pf‘{“hléy HRIBEIYS S‘heq%i?“"? PREvea gy ians phhe t@“lﬁff—‘/\f’zﬁf:lﬁﬁlgtyof
t Pee paliat with ¢hei convemmgal m@asuemers ofigfebnin aTsamitondhdte sgbaes & that the
thlcknekﬁofttﬁeesugskrgtg]aﬂt§rs ﬁlﬁ)’ thd! La@hﬁ%nf JrY strgkg Wtﬂﬁﬁeﬁj 'ﬁﬁ%ulﬂﬁeﬁec‘ Ltll{eesglaller the

bef ore and after the depogsition of l'ayer by neans

alteratlgﬂ: of g}e C%laﬁlgf }'ea,ﬁtmé é‘ﬂr‘\f‘é’aﬂlb‘i}af ﬁiéeéq,fgxd leus,tt]zFelests ﬁe@&ﬁl‘gﬁ the measurement. Thin
substrate$, @8 thie ©ihtryhandDmre ey df@medbyt dhavity) evhich mwedléol adix@dely affect the precision of
mcnmgﬁgﬁgienent of stress in a sem conductor structure is

that the thickness of the substrate enters into the

c Anethsr ateblemn obthe copuendiprabmeasurqrprat eftfiresk &y a feRicondypar sunghee is that the
curvatulrd F 1S Bibktta@must 1@ nidhstuRd avef zOang@ br dph@se(idﬂaﬂ VatilErers, 5@s at ihkbhogeneities
of the SP??%E andBIatBt cliiTécl)'ls%téadr laﬁlﬁe} nlr‘leglslea% g)te}'rbt%eous resﬁl’cst’u{1 e rlneeatgi}sr; T e Zlngl ve

avet ae«ﬁlsqr plybleiePﬁhmvebgonglnmﬂuteywntwmﬂeﬁ nrmgﬂmeﬂoectyctor structure is that to

measur@ghle@d'b%&lebh aafufsteﬁécerfmfh?% E)E&Gﬂdﬁha@{ﬁalozf sultmlete meﬁwgeﬂeﬁkt of the materials is
e conv I onal neasure
prov1de§{~I ?Fhlg ay g ﬁ lcgrgm u&cbeﬁ%ml&et °8fts %fte Eedaeawegiepté)rctcwé,tm Pzﬁtécuglr if materials that

are expensivy artd(or diffigflt tb hedk atestvestitatednust be neasured over a

r @’thtﬁotﬁe; pxjdlﬁeng &r t§eec\6§\re§tkon§1 %Eshﬂgﬁ&@ biSstres? H%Qelhlbﬁlhuctor structure is that the
i nhonogenei ties, of ubstirate and/or the dep05|ted

measurpragnbganiph e PEReryeq i s ’@’r"\‘h&}ﬁéﬁ HRIPRAEIPTSEUciure if ping processed.
nmBagenw eﬂ‘tbmﬁhove\ﬁectnnafed)bfmlblh’:mp fa Oloddeaxisio ffortahsgstend mtbrnéthddl’aﬂbwmg precise
measurgﬁ%?&rsﬁmg segficoﬁéu'étglssﬁ’ué a sem conductor structure is

fo nmeasure stress between a first material and a
second material, PIBGHEAPYRE OFIRKENEONLg of one of the
rrmmeetblioadufg pheSen( b Givtip iifd surinhirySo R Ynveiitigifinfo deR0 blloyldé A6akie Adierstanding

of some a%pec(Es gft tl?e lshen{ione "Irﬁes %rlrjlrrnae nltlot Qﬁ %%gusts ive. verw@ % h;e:Lilrllv%{tlonf It is not
are expen Ve an
intendef} émléfrnéfYéEﬂeorucmfebqlﬁmgaﬁ@ eﬁhc wtlcar%torﬂelﬁneﬁ? ﬂ}bFCePﬁ S thetittygntion. Its sole
purpos€ R RY Rkt QA cohRBS Wl LHMPfie@ford by £5r8ludeNo tre HROM ERANCHMeEAption that is
dwmwmikycture is that the nmeasurenment cannot be perforned
itu while the sem conductor structure is being
pAcORIEg éxan lllluatramwewmﬂuntm ef thbesent freettiono n ednipndistoesiweturg comprises

a stressIGRAvENdnR S Af Qd‘per%' ot e Et?e@ s@xﬁ%v@@én%%s @%rles@l‘%tﬂfg o sﬁgsk Sdndition in the
g asur enment stress in a seniconductor structur

semico; u§EfLS Adg1 ip Wlsmcerlﬂléstor W%cwrﬁes au &lﬁcliréca]aelement The stress
sensitivg ielaypénit fnidetat ebetrivabelyment cotprize pamicansfiacommen lgeddnctire
pkgc\ﬂdg@ tfan 1lﬁlsﬁ'ﬁﬂgeeernﬁ>¥)8ﬂgﬁ Qﬂheﬂfreséﬁ? enftor & ém%r n‘iegs%nng a stress

, i nventon. g@%ls summary 1s_not an_exhaust |%§ overvi ew
in a sergipongycior strpgtargcPTRTises|astrgsg segiifve ielqmenth fpaped;ipy the sRaitopdugtogsgiycture and an
electricelleletent farmal in b emidahductof stridile. | Thy &ieEsiseniitiGs eldn@ntthed the@&tral element
comprlge %rtfgr?soo?g cc%mgnrl%ell J&M&l‘ﬂ‘g I P Jteﬁr? o%? s ﬁ{ tpagagzef' gdapted to determine a
esent sonme corcepts In a %lmﬁl

prelude to the nore detail ed descrlptlon that is

di scussed later. According to an illustrative

enbodi nent of the present invention, a sem conduct or

structure conprises a stress sensitive elenment. A

property of the stress sensitive elenment is

representatlve of a stress condltlon |n the

L . R
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in a sem conductor structure conprises a stress
sensitive elenent forned in the seni conduct or

wetoosater’e and an el ectrical el ement forned i nPCDAIS2005/010474
sem conduct or structure. The stress sensitive el enent

proper@rbg tﬂeh;ﬁes? lsé:r‘lg'lﬂ‘;e' ecfeﬂ'lente he %@_&ny%@ﬂé’ Féglségenﬁmet df %rhﬁ-esg c?n%mm% in the semi-

conmon a er struct ure onpr
conducify, yugtie, ansa sFEd anabaer aeapise ey dﬁté“né}}ﬁra(ﬁtﬁ’é?rtwa @? elf‘ﬁ@alﬁe}ﬂe@s
S en®rd1ng\,te yelagontiustiatie emibafiednt yf theprisgnt E/DtRE, RNk Y2 measuring a

stress 19 sé}nlg‘(ﬁlalﬁ:?b% J&Qtﬂlglcgﬂngﬂes a:}trgsg1 ?eélﬁf?@ el %QIR %n%'e&) 1rn tlicétsgéajlgoéuki?csdr structure

a secon anal yzer a etermne a
and anoﬁﬂalt/% Eho el 7o AERE reieh! SonSe SHR Hegt deeojost Thpetalyesr is adapted to
determink b piSpeita bf st B civER Rine fthdﬂ?@eﬂ@f R&e bereéeﬁfd@%‘bf Hdress Bondition in the

Semlcog%qj%les%gfhge measuring a stress in a sem conductor
ucture conprises a stress sensitive elenent forned

i Acqofingde et @ptietn dlugativetembedimene ofthel prasqntamntmeer metfducfor adjusting a
manufa@ﬂﬁh@’?r@d‘esscﬁﬂp rsén%&)‘ﬁdlﬁtol' htﬂlhﬁlrescﬁhlﬁﬁsgs RARfinAa Iksd Mmiconductor structure by

The ana ed to eterm ne a
meens KSR Pl P ot £0 Lo B PTG el BrigAine «oHEs Brupeplgent i
first seb)eqonrglctplemuefsre ntfapiopesty off tlze wress eewitigo plekndnt Gndetermibdiie The property is

represeﬁt@tme %pﬁgﬂéﬁtc&{dlt§ﬁ U s @eml&‘ﬁ@lﬂ{ofjétxﬂ&urg OT%%%M%Q% J[Brocess is modified
trative enbodi nent of the present inventio

based %%%%Hﬂ%eﬂ PERFTIY fH giress R SETGH- Ageepisemisandscsy Sgpotue i formed
by mesgmnafcibednodified nsbufacaking @rocennatd ae lebtaicamicRGed & ifoBded in the second
semicos@BLCRNARgt or structure by neans of the manufacturing
process. In addition, the nmethod conprises formng a
s PpeeEiine suyskmpthes dlugitasyrembodiment pfdherrrqsent inkcapgng pmefhestobinvestigating an
influen&d df WdstI6rean ofecPicd) RMEY ir0f sehliBndbtbreHEchEe Etﬁrlph!se‘s’ @orﬁ{ng ARMdss sensitive

elemen{ i% tgeeste%{cgﬂ g(g?r Stl'l-llgt]l,lge Pntd e[ tg%nlelgéctrlcapgleen? ep 1& e seg}{cprhigitﬁrsgucture A

ss con TS ege Con
PmpertSeréhfhsﬂ PR Pt grelepgnt Hldefeles@dl Eherpryutéreyi ibudpresag@ive ofn strése condition in the

semicoftRtiG Qe ArpReit of & el@ch@al%ﬁ&n@&ﬁs %ﬁhed Vhe %Lcﬁ%mf thelSlectrical
r structure is fornmed by neans of

elemenflﬁre%%gEﬁgmeam?‘?gtﬁc#t%@frfﬁ RS FEEELs and an el ectri cal
el enent i s foBREEF PESCNETHYE ORdHEDRAWMNIC or

Sﬁ“ﬁel«lﬁ\teh’t[oﬁ maﬁg&ﬁ}fdg‘bt&ﬂ thy QerdiEiloe AN flaﬁd'wn{gl deé&ﬁ%tfoﬁlga‘ky fin conjunction with
di nent of I nventi an, I#

the acc % hgr eﬁent 1

?I?R%Yértg. ek g R B QB RS A SR P Bk a

eFigure mtshawn azscleanticcdevdoitd @miceliductat stti@ure armiing @Sanf MbOdiIRAEht of the
presentdvalibgSS sensitive element in the sem conductor

structure and formng an electrical elenent in the

SHRAIE o rikfe taéi’he@ftf"d&t%‘r‘é 2 systent (9p easyringfa sirpfe insg pegmicgnductor structure
accordisgein sn érﬂwamaiteirmemresérﬁmd@h@f m ned. The pr opert y is

r t s _condi.t
ﬁ r% gglgbuct At h%m?fr ucfftal (l)’feaslﬂser ailApBaratu% 8r fOf‘ml{l%% stéelss %ef)sﬁtfv(g g}ement na
SemICOI@P@WéH%CW%aC@%ﬁW@BOdIHmeOfﬁW@p’eqnt lyveeﬁont he el ectri cal
etlgn?emtshdv»e arsﬁieﬁﬁtﬁ@kéfdhtc;ﬂ atsh@enDfoP REdstnthe Afstrdsh & §§e¥n@c§§ductor structure

nsitiv nt . DESCRI PTI ON OF THE DRAW NGS
accordmﬁioan%}’gs?lf%ﬁ RS e goé’rst ood by reference to the

f Bgro islregy's @,esl@matptwmnoftaaskemondnctmcsmlm toc@dingviot dn dnfbediment of the
presentap,&ﬁ&panyi ng dr avvi ngs, in which like reference

nly1 vé”lgem Jike eI§Fments and in which: Figure
S 05 TERCHER 12 R BOPUGFIEES int CORERICIERT SSichiFcfgPree to an
embodlawefrthhmgentmvanonenbodl ment of the present |nvent| on;

FFIM 2 sh%w§ ngﬁmﬁlcﬁ&nﬁmt éefﬁlcalﬁ%t(grltrl?cftureaaééﬁﬁﬁ%e Enbodlment of the

asuring a stress in a semconductor structure

presentﬁ‘(‘f?f‘B?‘Hl ng to an enbodi nent of the present invention;

Fiigyoas 8-18 sihvakesches of gisen®for Measitiag £4reQfin @seha&ﬁﬁctﬁ@@&fuﬁiau&rdmg to
embodifs of B BBt ifeibhGip sensitive el ement in a

sem conduct or structure according to an enbodi nent of

the present invention; Figure 4 shows a schematic

sketch of a systemfor measuring a stress in a

sem conduct or structure according to an enbodi nent of

the present invention; Figure 5 shows a schematic view

of a sem conductor structure according to an

enbodl rrent of the present |nvent| on; Fi gures 6a 6¢C

. Y T o L .
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Figure 7 shows a schematic view of a sem conduct or
structure according to an enbodi nent of the present
wonventi9on; Figures 8-10 show sketches of syst eas/uSens5/010474
msasuri ng a stress in a sem conductor structure
%Ql%éj h 1311k th&l‘éé et %aﬁlffactuﬁﬁ‘g Bf ?%ﬁﬂ&onh@%? AdoRRy accordmg to an
ures 1la-1 1c show stages in t manuf act uri
emb(’dﬁ‘femé’fg‘éﬁ’ief%ﬂ’b"ﬁ’&ttoﬁr structure according to an

e Midielihermdntiof is hh@pt[ble&&%busln{bﬂﬁﬁﬂhbﬁﬁnd MBrindtBre Totfs, specific embodiments
thereofl I{QV %Eﬂ s@xgwﬂ ﬁ'y 1% ocf%pagﬂﬁgln? %hg (araw%r | 0 are er%}nf I s%rallgel Oni éajn(ijt should be

ternative s
undersfgeds RoveeHesyat E}V dWﬁS,*PUGlP %%?Fﬁl)@ﬂc ﬁmbqvlenems aﬁ\/uowgsncm th layitgthe invention

to the Jakictirforfle 81€dlds&§35{1t blgthg@)h@drﬂ' the |u1ten§$]ﬂ§uo@o@?alﬂﬁ@ﬁfﬁtfoﬁ’so%mvalents and
he descr

t ecC
alternal!1 V%V\Eiglg%rglﬂ}m t%‘e S§)1r1t al%d scoH% g r']d% éla/%%]aé)n cﬁ#‘nled g%tge ? ! Ff{ cﬁaems to
the parti CUIWDE@}FQR GABBNVEY@ OUTHIHE RDNYENTEOX ONt rar y,

t hﬁsﬂaﬁe@ﬁ%b&ﬂents%f #he mGéﬁMﬁ{ ar@deécrl%ma;ﬂlblf)\!v Cﬁttﬂe%é'est of clarlty, not all features
Ve allln

ot an GRS en 58 G B BG4 THE fffacibsgpricped that it
developmpspieefcdey sush avtmt emmﬁ(ltS)lunﬁ@RS OARRNhthiEn GRdEifid decisions must be made to
achieve th\LVcEl}HApQN %&cﬁﬂé%%eﬁ@gdcﬂ?s c@ﬂﬁ%ewgﬁteﬁfrel%tgﬁinh QIYSglnsts-recsze{d constraints,

Scri el ow, e I nterest ty,
which 15y S Gp Pl bl | W Bt o porsisd dukset dlopment
effort rhight tbhicemslgxean ftime-atriswniing, btit wduldl ne@drth€1@bbS € rdd@ine undertaking for those of
ordmarfflmﬁflﬁﬁie% ﬁgm‘g%tbedeﬁt otf{ﬂ% dﬁagsﬁieOpmsnt of any suc h actual

mbodi ment, rumerous I nplenent ation-specific decisions
szt be rrade to achi eve the devel opers' specific
gOi@] pResen i Cdnti@Swill 6WPbd dBfdeiced With l‘bfe‘ﬁ%&t 18 EHe ﬁ@dcl@ﬁ @igduran d’arlous structures

system&ﬂ& Pé’\]/%g's ard s%l&e%tat‘lec ({%ﬁg’t%c%m ntd%gm\égyor é)ﬂlrpO?ef ofﬁqﬁerng fgﬂ)l?ly and so as to not

Obscur%lﬁb?)?ré%?vta@‘@aﬂop I’Yﬁ'lh dSt@‘@Hhaé arg exell Ikopnein tthosd fkiled imthgylrt. Nevertheless, the
attached Qrﬁii)ing‘)(ara B:duddd e d&ebs Uhd B@lamhﬂﬁstr?ﬁ@é‘ IeﬂlmB@é/ 6f thd Ee%ﬁﬁm\l%ﬁtlon The

words 1nﬁ é)grlgge usﬁag \lflllfr;rﬁm séoﬁgl bgg“ﬂi tci,ogi gri\ds gﬁﬁ%gete rt% i;}e}rl'grgdl}eénullgﬂ?gslstent with the
understgnding efthosp wvrémnd olrrasgd Yyl thoseoskillbdindesdeviaised. Wb pacial défmitien 6/ term or
phrase, .0, & h&‘mﬁfoﬁ %hﬁdilffekegyfrﬁx? the \é?drlﬂaglua%d %L&%&tﬁlﬁ% ay ﬁiltdgr%od by those

devj ce are mat i cal i ct draw n
sited {8 a3 S RS GO e o s P i e hen
term orgbmresuis énténkel tpmeeeimpeqmmnﬁngptb Vel thdanifl@ bifdr| tan ttibA linddis@od by skilled

artlsansV\ﬁl:}l Q@QMeﬁn@ﬂoB %??e e?&bxle S g%g fl)lﬁl gfa% ?Jch‘faat{\ﬁ Y 5e|ilm1k1(alalsmanner that

eattac ed ravmns ar Inclu escri
dmcﬂyaaép@aquﬁo?aiw preYifes e %m@ﬁg‘mo& fr e topmer Dhrages ent
| The @rebdnOinventidhOenwidds dite xmasﬂmegiaﬁta;s ﬁf&churﬁ&ﬂ stfé%ﬁf? b RenSiRM cBr BRicture to
1.0 ave negani n . .
determulrmg %{fﬁ‘lgngggn a%lrégﬁtl‘l{;Lqun%ntgﬁg n dl % an e Ect{nﬁg%%)naﬁ?v& gm%ﬂ i field effect

consi st ent e under st
transistqand foeadjupip mapefaciirigy progegscfor the iem@ondeﬂwamna r'Ehe stides sensitive element

may beSﬁi@I‘etnaﬂtedd&ferltﬁel RiferObved niaﬁffz{&uﬁﬁ PREBS By nlearS - of p?ocess steps used in
t S dlfferen m t he or |nary nd

ha
senicoff Ml Shebe T Sl P e B‘iif%BVd s 1 gmitiguring of ti
semicongpéor girycturq tg mjopitaz @ deittiup ende airdiphiion df by scon i thd @miconds@g Structure
and/or c&f betpbﬁorfn&f dieiQhe dafﬁﬁl@tﬁﬁ of\g¢ s%inf&ondl—&orts@ﬁm?ex tTﬁ@;grfsExH %fved?ion can be used

. ?{E ? is intended to have a special neanin
o monifof gfeSs Bropfgisch A SPItOREIoE SRRTTE Ao B ¢EobHayoBRTERe or more
integrateglr dircwan®, sirg uc b-line Slpéng i aa | inddefidl prddiadion piobdss i@ 16 X{dEIBSHE Yroduction
process Biokdef t@%nla"oll arltréspﬁ ﬂr%%ﬁdf;c e%tséngamhlﬁtop uI‘H&EJe ni tional

mann I rect uneqU|voca y provides the

Y5EX ”éﬁ to &@F‘Faﬂﬁ ﬁ“k?i’filliﬂ%‘?s % Riconapeier Siruchi cQEarisesThress sausitivstelement,
a propeitynaferitidhan reprabib®s of h etraseaaditi@Ne e s&fuccfﬁﬂﬁ‘dﬁﬁl@ﬂnféﬂll‘e SAddfisally, the
semlconht[}.to@ ﬂ@ﬁ@%c%ﬂ Q%{;:ETJ,?.]I aeni(%l{C#g% llé[egl &é?reTﬁ%e tst{eerﬁsns]tens itive eiment énd the electrical

an electrlcally conductive line or a fleld ef f ect

transi stor, and to adjust a manufacturing process for

the sem conductor structure. The stress sensitive

el enent may be inplenented during the wafer |evel

manuf acturing process by means of process steps used

in sen1conductor nanufacturlng The neasurenent can be

Y - o a1

Y e
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process in order to control a stress in the
manuf act ured sem conductor structure. According to
woRkbosgtivasi ve enbodi nents, a sem conductor str BCTAIS2005/010474
conprises a stress sensitive element, a property of
elemenyCBmprSse p&HREE SIoRIbY ByePirudurs! E}e&fbnﬁﬁﬂ?{hg blg&rtjy Bt thd Wress sensitive

senm conductor structure. Additional
element, Qns tay mepsIte 3 Strest o dhesepigondugior THHyF piéss ng theeejegigipal plemgnt. A property of
the ele@ﬂl@k@ﬂkﬂt cdihie detemesed asieisted tb the pﬁb@mbﬂﬂhe ansh stlifive element to investigate
the infl :&@&&E&&?&%&@EJ}&%&E‘X R UBLP Gy L1 ONS of a conmon

ayer struct y/ e ermning the property of the
st g8 wbpdimentsy f B dmsoit nventien, riagireproseatiive dementr issformied in a first

semicofiduetorsetingOind 4 o értySof the Q&ebbrsensfﬁfréc @&ﬁehﬂﬁht tsh@r@én?aﬁ{'é' dr@ &tkess condition
enment

Lt f t h tr
in the tgét @%&Lduc@r Rrruggr% c%%e dn : O%% el aerrcl:anuflac(%u fn§ pr&;ess{ lﬁ%d tg {nralgxgagture the first

erm ned and e Proper
semicodupfer fijugtare df @Wé‘ﬁt’d tiaking nigte peqoprities sttves ¢onditione ric ¢heofirst semiconductor

structmB tifif@Fed R thh @rd@&fyf & tﬁﬁiﬁféﬁ @Ifsnffvé" elelﬁén@ CtAl kel s@rh@&ﬁﬁgtcr structure is

ot her & nts .o I nyen
fabncate(?by meatis. oe e Id\ll ied m anufac m% pgoq?s&r an flﬁ:trga]fe-ﬁefngilt is formed in the second

semlcog@mr@@m@tﬁqus,ﬁterel;etvw elereentin ¢he pecopleemigomfictdr igucsite @s Be exposed to
well-deBifdd Sirdsd %ﬁdl@dngnent that is representative of a stress
cgnditiﬁn in the first sem conductor structure is
det B RelSFHeA ST RBTEFEORr B SeeomPigediresy sensitive clement
formedrim A yéreictnducer ststufe ang tan awilyizg daidgl edapted st detblrhié the ipfoperty of the stress
sensitiv R ént € palttlethérnlﬂls aﬁ]atl}ger%S} QY @(;nﬁ% & t§lﬁ t&itihe qogoggrtyo'ﬂ/sopjucal means.

the first, sem conductor StructUre |n erre
Additiogl§ . e FiabTfe SIS T4 PRV Ghreh clectrca glswr formed i e
semicoigiecrorGouvtirataytbe siovidat ure i s fabricated by neans of the
gﬁgjxrrge h %go %grhg}rlgeatt teugﬁpar s%&%%nd ctoresm %uoreg gc%grdmg to one illustrative
embodigery @Etha P@Senfrmrsmont Hebe aqmieondicientruetiie filhgoriprises husestold. A layer

structurs €OV iComcy 626@ the S\IbEti:hf‘etlU I.€THe &fler BeucRYNOB BifhptiQs ¥R dr 160tk ﬁfsgmaterlal
ss.sondition suring astre in

viover SRR AR BTy e USPLE R SRR L e asill plieane

form Ofslélngloﬁ iof/Eangrlawsptanterifloxtensithg ithmough the layer dPdn e ssmighdugot Yrueure 100 in

a longitadihl @RctRRA! YKeQEyebﬁ'ﬂS rd&inp?ﬁ'éagﬁ Qéitrtc&l le%Erﬁ [)1%}/1@&1 ik }4€ form of an electrically
ive el enen

e tress S In
conductgvgﬁl% {él g’ﬁe elicmcil é;ﬂrgluV%/% ne é/ls B@)a@tﬁﬁfrplﬁ Gthergpogtigns of the layer 105 by
insulatinpepowsionsi i@ t he property by optical neans. Additionally,
aTHS Y RAPHerR 3t A BF th@ﬁ?eofog Qo c%mgl%g 9 ﬁ‘ssng Fnayr%r d?(?eFaEIXc Qlterial or any

| ectrical element fornmed In

other mgt‘frfaﬁﬁ%vﬁllg é h}%B;?a‘H@ISBPlBWHé‘aht Berghe g‘e 1e“§ ﬁ](ﬁg%’ igtode Hedertopdto include

the visible ewavetehgtl repion ac oLl BE tnérireds dnd Litttavibiet 11gAf) "BlfeC&faﬂlhd'hﬁatérﬁl &HQomprlse

aluminum Jx < mplise o ERkterta M NG O i silicon
1 u'n“ H‘?k&l?uct he ggq% ﬁﬁ% p%) H}S dgf Sr atert p%%sn%a?’a? 1p ie(’.)ig ili

sem con tructur ISes a Su
dioxide \Thedlgyay 108 may; equipyige e8P §eipcgie TIoh . 4 It kgl sech o5 hydrogenated

silicon dlx@&arbld_EMSICbHy €The ﬂinﬁlm&febiﬁl@aaé‘- %pﬁ@fﬂlﬁétﬁ €%.,20 dﬂp@zy &h otﬂtQ%mQJdlments of
a. SecC

the presQnt Eﬂvgn% é Ky S_S‘[ Iar? 'chef secon? ﬁﬁater aa}s Ay e?rpgﬂse asy g?n‘tlgigrssame «?ielectrlc material,

eg., ﬂh§@ﬁ@ﬂﬁ?ve element is provided in the formof a line
]Iﬁ)alrtﬂér dnb8iEER SFiike FIBLR ﬁdvéﬂtloxﬁ XleQBHicfud B QLgRk fda%ay comprise an

t t 100
el G5 A S SR e e S ey s

ﬁddeﬁé#@mmﬂmcal el ement provided in the formof an
Qh @&B %ﬂn&@hﬂe}{ts CtQJ]QHa? L} @)Zve%d ltle ri%ellll)g ma;r Q&nrﬁ fﬁﬁﬁcroﬁ C?llle ¥ oL 104 can be

ducti ve IS separated fromot
adapted 6‘1‘ °“°taﬁé °?‘5%¥?F‘V"1‘6 5‘“’8&9 SRS FhﬁfaP/"ﬁ §0p &1y fempriss & gmealloy ofsilicon and
germanitim,aom gip@lioe pit silivert @ icatbonofA dhimael Irdgiva ofl (A3 fi€l EFfeciartpdistds hafbe formed in
S l..Qr & t her
e e R TE ey A B s R, i, e s
Hereby, the term™"light" is to be understood to
i nclude the visible wavel ength region as well as
infrared and ultraviolet light. The ceram c materi al
can conprise al um num oxi de (Al 203). The layer 102 can
conprise a first dielectric material that may
conprlse e.g., S|I|con d|0X|de The | ayer 103 may
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field effect transistor. In such enbodi nents, the
| ayer 102 and the |ayer 105 may conprise silicon. The
woOaysr11404 can be adapted to create a conpr essPUE/US2005/010474
tensile stress in the layer 105, and may conpri se,
effect tBnSktor isHBnRl hQ%i1iedn oﬁ'ﬂsﬁlgtglr}:oﬁ%gra&ﬁr Kﬁ&hdﬁ%ly, e sﬂﬂmﬁ% fO(I?ﬁ-ay comprise

of silicon and_carbon. A channel region ©
asmm%ﬁ*%@tm¥?%h%$é¥HW1nay be formed in the layer 105. The
Sabpropeaty eof ¥kl sthBy sasitfer elasenanod kStshratefrbtiveBired isttdss Set@lion in the
smnm&ﬁh: (gggugroxrde Thus, the fieldeffect transistor
ornmed 1n a silicon on insulator configuration.

AIT’t“‘elrr?P&’ttX Pal ¥, 2 leneh ofiab opticaltnath p Kishtagssiesotisrghstbe ine 103 of transparent
materidh SR RCHIGED n tHEREBIEIndhctor Sr@mre 160, the GRIN03 6f tRADRE: InMter® is deformed.

ST T A
comprefygd mﬁhé’dp@'ﬁ@%}ﬂﬁhﬁ{ﬁcm Xasuhleiﬂ@taheneth ofithe byt 108 décrqases, Wlephding on whether
the laydr |stﬁiafureﬂ@’5§ kubedddo %‘ﬂgi@ o; Rfipledsie str@3 of transparent

resent in the sem conduct
S0 B (01 o i S Feifte o GRS PRTTE: BIPEAL Bropiel pe of
passingithrpeph tedine T0eof [tramyparchPBateriehinkreassstor édcccheey rdspectively.  Hence, the length of
the optkc@l%tht dqugﬁteﬂassglg rtﬁGtIghQiQe Hre 183 thratngﬁ;e Jhé:f'ﬂg gﬂt’ %}hgf tlhe line 103

103 i ncreases, or. conpresse
represeﬂff‘tr“’é @t sBfFs %“d@%HmFﬁe&tmad“P@hﬁ?‘ﬁmbtoot he line 103
decotieaseindingap entle pgsconinveiidnnhe piob@ty|o&}ttﬁ Nin& 1 G3UEHt tkdhsParent material
represel:l‘tgtzve o?’a stid cherEtﬁ‘)E n tF gef:ﬁn:%% rﬁor%ﬁ'ucgpmb ?ssa \lv &glens Y;hr o?%ght reﬁ%cted in the
th en t (e} Ine 1 I NCreases oOr I’g
line 103 %@”ﬁ‘é%‘?“&’é‘l‘t‘;ﬂal a length of an optical path of Iight
pas Hisnehd] e Gikg o3t &xe compiBe hQsBatiad retgfoﬁl Wﬁlﬁ@iﬁ&iﬁt mdéﬁ-to@ rdfidbtion exhibits

per10d1+apgar1?t%§se ﬁ t}g %Ff‘u%fnglad%rle&lbn CHi fgralttu%rﬁ%lyn comgnsrgs ZOP?,? rwgtﬁrérﬁ the refractive

index of fhe trmsm@nq%ﬂelf is tlgfern@mrl ethtr pergipnsiof G lines! 0% Ere@fmr pfjhigher refractive

mmmhbhepbmm@nﬁgﬁm&ﬁ@resentat|ve of a stress condition in
r structu

t he ot he
P RGP R BHEV A U Bl o5 BT nd Hghghmin o
waveleggfh narsmslpwhehﬁt lingA@3eefittasparapmetsrhinatpropegatifn diregion edsantially parallel

to the ﬁ)ﬁ)@ﬂﬂlﬁdl QHech&l ;(haepﬁt%ﬁ] dt Qﬁbdllté@ri Qrsca?tglg&lﬁlt y%&k\%&@ dirétlgh opposite to the
refl ected in the Iine 103

pr °pagat“1°‘é§§’ﬁt5’g ‘%r?ﬁthé ?‘?nﬁ‘l of highpr ©eiRelVedpliE t he i ne 103 can
clhe rwagadength gf @t lighg) inrtEgprapsparedt @faeiial isonbstaniibdix eajlfal to twice the spacing of
the zonEsle rh%ﬁér'r%ct% Iﬂtdg! Eh% p%f)ﬂs%gt %Eht Y&l‘éét&tajt %%oﬂep 01I 1{} er refractlve index

g@ udi nal diréction Xx. %sa I ng region co
mterfer%ern ctyREr S eltﬁ#éth?@flrr&ectch of e gt efreﬂserred tYrtbfh@fﬁag mrtwn and the
transmiBEbilRY df &He linsS10B oDth@sparchiafatetid) fop the @ght Rt i ons of the Iine

19%\/@%,@? if Qg&leg%h !;P tl%l'llg{ﬁumr tﬁ{ tga%%p%rler\l/tr?nea {,wg g)%fers mgmﬁ%tgt)l?/ from twice the
Spacmg\ﬁérthf‘atorl?fntﬁ hlahPrglntracmse igdest the pertiond 9€ the dighthisfl@ied gty the zones of higher
refractlﬁf ih®€ tntertbrk dbstr@dtively) 2WHub) Ghedighvay &) AGKdA aP@é @@ﬁlgtr@i&r%g@ is transmitted
ﬂumlh \ ramnelgnos of transparent material in a propagation

gah#%é §'5%"%ubstantially parallel to the |ongitudina
dif Kight hdvine a xontipuumor watengilis padses theilight03iof traxstenematatial, mpation of the

light habﬁg K%{e@n&h ioid frﬁlﬁba@gﬂﬁa?érﬁalesugs%nﬁalﬂ? e@faﬂ@ gl {hQ Epacing of the zones of
n.at_e er refractiv

vigher SRAERE R I iy BT O P HEHD FFPSTRES rough e lne 103 of
transparertamaqpiak e Mherefert.eq isgektruns ofs the stikntbd dikHt ycompyisad a tpeakt M L €haracteristic
wavelertghlereﬁ'gsgﬁétﬂlg o@fthet J(B%néod}etﬁt QJneJ'] thllﬂ er ge%fagti@ﬁtn{dg)? I’I"Hé:l g%:ctrum of the

porti1ons of reflec e zones

transmlttﬁdé‘ﬁlér”“i‘pé‘ﬁers 4 By ?tﬁtiégﬂqcﬁtl%‘F Wé‘fe@n%}bnst ructively. This

elfi stevks| iS predadttin the betniq@adubtosthdne 100§ thé e 103 gtanspSrent material is stretched
or com}{r?%gaeﬁg?hﬁegegi/ e, {)'{Eﬁg g{tx%eh hg lzrg‘}lg!e (;f T%Eer ?e?rg%tlivg 1r1]1gex 1ncreaies or decreases. This

material for the light is |ow Cbnversely, if the

wavel ength of the light in the transparent materi al

differs significantly fromtw ce the spacing of the

zones of higher refractive index, the portions of the

light reflected at the zones of higher refractive

|ndex |nterfere destructlvely Thus the light is not

L T

T | o, "
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hi gher refractive index is reflected. The rest of the
light is substantially transmtted through the line

waQeosafiorrs ansparent material. Therefore, a speeCTwS2@®E/010474
the reflected Iight conprises a peak at a

entails ‘ﬁﬁ@fh@%ﬁﬁ&leﬁ&k inaw@éﬁgtlh%@%ehme QQ;{ SRRt Al Y&efls. gﬁﬁce lﬁ characteristic
S aC|ng of the zones O er refractive In %

wavelsSPI0E § POpeT TP AT TS CRRPT B HE SCORBIMAOEE VMY mum
afThd live 10 edhagtel thistghc swbsatiad patién ofltte sﬁmfc&ﬂﬁctdr%ﬁﬁlﬁémt In some
embodilm@ntg gﬁh ﬁa%gén?ﬁ%qﬁl&lt tﬂ{ se&&c%ﬁhﬁ&t&r Elﬁ: deol 00 E(!}ngmses a Wa erdpomprlsmg a plurality

trans ent mat eria {retc
of chips e @B‘gﬂhtywﬁ ghins Seranrisgy eb@tflwé@ﬂn@ﬁ encklélﬁ@@e e&cmalgq@wnt described above.

The liné €f3rcachd fuignel ﬁhd@émgd’(ﬁdi‘lﬁ@ﬁ&@ b@tﬁve&*&ﬁ‘ercﬁi§§ﬁ'8v1de-<ﬂ%r%@cmgqhé wafer after the
acler|

manufa% ﬁqﬁe s%%scg?‘rd‘éan 3 eousyésﬂ%s Iffelgrﬁ’gesé pr(?’ﬁlém c(ﬁab a&’feésr F%‘flf“ée clement in the
Semlcomvgl SHGR sybetangialyr wighent quitiap addiemil atafey ereof Ipothd embliments of the
present G Bilioh, iR AvafeNcokpBse S £183t &ﬁl@ﬂfé%&%m%ﬁlﬁ@l@y FsQorth@P - The line

103 N tend t hr.ou bst ant i on of the

o Ui B ST sttt £ BB PO L bR Y iR mofere. Thus,
averagg esspn dpesamicondyatartsirentire 109ecas deringerndd c fropthe tembioditoenes dEQRE present
anCIltI&IO{Flp %ﬂaﬁ%&eg@onvé@zﬁﬁfsescdq{mfoh ot BsefhidBhddbig! s'trEéfurQ fOOQ)Hiyp She él;t&fﬁg region

ity of ch onprises el ectrical
can b an%fa ferrghanre &1 R EboRP iR e afésﬁ*;tr”i“‘ﬁ@kﬁl‘n é‘éﬁ:ﬁ&*’é‘ng rpgign can have

a lengtﬂ 1633 €had OB p@rﬁﬂ lebﬁhaan[)dﬁﬁd AivaStRR6IsH IBis (IFSk b BRcifit A&Sdrement of stress in

ed for cutting the wafer after
asmautwﬁgnf’rﬁgeu ac nﬁ‘rmt(gg 186sj Advant ageously, this

ehmﬂ@senphocljmprsq anheafresm’q @VSIIUDIBSIS e dfithedine [l @nefntansparent material

represehtitfe €1 GOH Qb‘tﬁﬁtﬁﬁ iP ﬁlre Lk%fé&ﬁuédi' hehamn '1@ IsYa Meﬁ‘rﬁgé’ﬁge of hght in the
uirin onal wafer area. In other enb

transpara?tquwﬁeélalp 3% &4 lem oﬁwﬂtf Itlb%tranipﬁréntmfeélﬁl c&xbﬁgﬁlppgeéasglﬁs ta@g{-ymer or any
other tr@tsrracmtmﬂt@lalwhlelmmgrstretshadﬁcemlere&ﬁgencesmémtmsonér dhitledyin &eiaing
rﬁgﬂrégp 1s%£en? GImE Ee%ﬁcoﬁdlétupic{u@c@trell@(l) tl%ol'i—nttaI 185 oPIranE;Q% ﬂlﬁe%al is also

03 of transparent nater| , an ave
suiec e H-CHTTA GBS R PRSP L BROTSA B e sk Beengonan indes
of refraotidnef tl&r‘lha(&(ﬂila]rmpinﬂs af the haalﬂﬁﬁﬁeﬂ’éctleVEH@t Qa@smgt tAugh the line 103 of
transpalgﬂt%alct:eg% %?;{9%?“&1?\?%&{31?@% i%léé% fh R Tﬁ1eus garpé) alrlﬁaélonr séate ofr%lght passing
throughgtheding fijsangbejaligitgi h | ess than 400 nm I n ot her
erTiRdls SRt sdﬁficoﬁ&ﬂt@toﬁxﬁ&t&@ EccbrﬂMQﬂ)tdn&ﬁhr el RnhEE] |t1{<]:Q)resent invention.

The senfg)ghu%{(])r S%K(r}u gQ(O com rlse ubs{r?,ﬁee 2051 o lwg\r%g gye§ g%\n&tlu)iel h ?ormed. The layer

structurgrgQysagmpiipesg layst SQS,’{ qf @fgst material, srteslet S04 @f i exgordfmatehiel, and a layer 505 of a
third m§t§ﬁl %@ﬂﬁi‘«'@)tﬂﬁnay@ﬁ skrbdlr & {0 nil-ﬁgsemlicencfule‘twst}&rtur@fm Qe ARE [y 8n t(%erence to

rsre | 1 Bl RYPRL L, N BLREELY SL DG L1 105, Ui
conductiye tiek 310 exparpted fcdneotlsepnnmn@fmketlmr 5@5 byiiodularigz pbBOnd 596.aAlternatively, the
electrlcil)lly E&Idﬁc'tlmﬁfeﬂ n{%& bé }Srgxhcied hﬂhéf&% Jrh 80 &?e%t%ﬁslls%?t erial. In

such transparent nmaterial can

M]Io‘laélé t]ée s&pnagnguct% s%ruyansgp conégnseéﬁg, elagtip elpment 5095 Ja¢ elptic element
509 conpeited b baam 5@X dphrmin i Iacﬁgss 8 trén€ls 513 |amm¢mg tixdaits edevhiRgen G e dfﬂ@wshch 513.
The sids 11?§1r1591'3~°ar 3‘}%&1%10 Sldﬂ% pedcﬁg 58 ee{l ht rb?asmS SjOfagr %?t%m surface of the

e seimn con tr ur e
trench 5@% e BoameA? comRtisey 3 ReFtion of thy lavsr 50 gpdasionian pfghe liver Vb1 ess .

Tine bSdnt 6XSnded dd\tﬁﬁﬁprﬁe wd efdrd Bigﬁﬁ’cé‘rﬁlsoﬁntohﬁr brhsdasRAS 8 the present
refractl on of

I n_hi
invention, ﬁeenre agZO c Ifl]prléesronﬁasm elgfeﬁbfamaferlﬁ ef %rﬁnoaci ?yggt i on of

er I a al I Z
|If g}inprepsa\@ﬁr%gls mr?ﬁe@au’g het Lppist #tnumre $073 the oeamnr A Spmbjertd to forces acting

from théBAdRENs 11, AS tdwgrldg@ t:éntek e ({f Qahtegﬁaf@ %&N}ﬁ’c}ﬁ'nlxaggésild :E]cna bdf€ction of the
e e Nl N T

sem conduct or structure accordi ng to anot her

enbodi nent of the present invention. The sem conduct or
structure 500 conprises a substrate 501 on which a

| ayer structure 507 is fornmed. The |ayer structure 507
conprises a |layer 502 of a first material, a | ayer 504
of a second naterlal and a Iayer 505 of a thlrd

o A PN~ " '

. N a
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The sidewal I s 511, 512 are nounts providing a spacing
h between the beam 520 and a bottom surface of the
wonresah’5i3. The beam 520 conprises a portion 8ETHISE005/010474
| ayer 504 and a portion of the |ayer 505. The beam 520
theory Glee@agtlc&?hm% %]15&5&% kiR uk Ay &l Se t‘ﬁg fo%g &d AnﬁL S[hebljeg}n %Qﬁ! straight. Once

enbodi hrents of the pr esent i nventi on,
the forgeg FFET R iGH Sengihsihn e bpokirer T e AicepPortgn o rthet‘ﬁ%nee raised by a
bucklingrheipio e Thesyieklifg ofltHe bea 20 eRiShebacking leiSt d 4e iPfres@dlive dMBiress condition
ur. 1B e
in the stelgs:gxkecgé@g{: sttr?{t]t[ééj ?d()o r’%ﬁet; %%575 in @en??bﬁ%%%gmﬁrﬁ %?{P daft %E ga(iicu aPed from the
bucklingdpighd - portion of the bean1520 whi ch may | ead to a

dehd teerh 520N 6 fentiddgiubeasudads00 I&berdhag hﬁud 9éser® fnvénfi6h REAIB be buckled
upWard5 gs shg\pnd% 0gtugeeS I].lnlf lhlélreen g(%llﬁg tstOQ?he res mven ¥ %e bvnk?%&ﬁﬂl be buckled

T o4
downwﬁré S\Efé rﬂ@bﬁhe Ce@kfil IP‘PY@@S Pﬁhft lyem é?Ot hqu f Sntdhfe height elwye the bottom surface of the
trench $1¥8hahn thelpb@ioQaMeh@RRIdRSalIS 112k gh &orres%riaﬁlgttdqz?ne%ﬁﬁ@ Fadue of the buckling
he t$xceed a critical strength, t he beam buckl es. Then,
cigh he center portion of the beamis raised by a buckllng
h¥itgisie stain Thyestnt dikthe segricofidutthrestipesarers B2 (e &erth & lebjected to forces acting

towardPHE glhévﬁgs g'ﬁ' ght Tges@fo?ceg £ ©S8A4hahd 1Gm 350, SAsr tﬁ§§eam 520 is stretched, a
tion in . the sem CondUCt or structure

sifnes D10 s, 20 V) B 6 0rIRCFUSE o6 e P850 0P U 8Tness ofthe bean
520 is gproeety af teelbdain G20 tepreseiativk bl axgreds @dngttibn il the Kbgicdneeuor SEGuter500. The
stress iftthe @Jﬁll&gﬂgtldp&lg&ur@ %60%% cglﬁ‘ﬁggi fAHEARL fffﬂ&s qu etljgﬁn ?foev?aetﬂe theory of
~invention need not be buckled upwar as s

elasticifj gure 5. In other enbodinents of the present

i Rig@Bat7i GBws b emibaairdd 29ucﬁ1&ﬂ7dfweacbdidiké e%@mvmw%&wco‘ﬁ the present
mventlgn atl"lmet Qe?rh&’)gglu%tto? L\tBlgt\g/rret ’{OE é:%%g Es%sga:.]n es%b%cr? eg]éogzg f}lﬁ alayer tH.lcture 707
comprlsqu lﬁwaWZtOﬁeﬁrptom(fqn@lnelasaa? 04 oEntecand matsiialangi Jaer smf a @mmaterlal is

formedC OTHeeﬁfHa Rehoge ver aan %ﬁ@ﬁsle \ag eVe@t'nb@ eﬂ:fneﬁthﬁatbﬁb@kclohﬁ@se an electrically

conducfe 8 T e 0 ey 206Gt e Rk et a7 grom o
portionf @frthﬁelyea@m hgptheosmmbedimentsé the presnidhvestios.lifle eldsttigal efines may comprise a
ﬁddﬁﬁgmgﬁﬁk§end to stretch the bean1520 As the beam 520
stretched, a stiffness t he beam 520 with respect
t S EIREE SRR R “THECBAAR R EPBALAD: THE RS CER: compriss o
cantilewt bdafuri2g provided dver Heamh BB0anil deivg fived pea sigevaf] 70 hef theasmch 713. The
s1dewal5 39 i gprfo@rﬁ %%Eﬁ&k;‘é%pa@&g i b%&lstﬁeh&%g/lelt 130 7b(pantﬁ I'z]ieoottom surface of the

Sem conductor structure tress In
trench FldmTeobran comrrissppiiets of Be buw 7ehndges. cAprer Aotk F e Brery e 705 are
stresseds b Wéffettids Sf thd cahtilevel@an7H20mpristhg ta iBGhdInQ ©Dthy cadfilever beam 720 occurs. Due

to the bglb(%% é %ﬂ (gfghe cgﬁt?el&gr%ea% ‘{?a%\/\ﬁl n% bg%rpencd{%g ‘ﬁ?i&tt r Tf?e:. brellljcgmrﬁ%elght b may be

ano
positivg qﬁmmeocwpendln@%%hwm%&emf beppy 7130 isppris uppOO! o é?YpWﬁ@es a
S W84t bedwelld the Btfbsdi ihe ﬁyéis 10ayRb alltheichdileheifhl b m F be derived by means

o GOIPLLRLDR, Bl ULl Rl S0t hafERL Bl g e vom o
and thevpanding h¢ighit & 4re) pyepatties PH @ele@yt@r elgnen“xpprgqegatiﬁ@bf @ahress condition in the
semicofREBY skksBiredoel ectrical el enent that may conprise an

el ectrically conductive line 710 and insul ati ng

portions 706 separating the electrically conductive

| Theepregdnd infentien io hidi esstripted t isoumieondifctot fractiray@mprldiy.a single stress sensitive
elemenpt R%Eml@gﬂ@&%r ERtuse &Eonﬁ]ﬂ]getogﬁeeﬁgﬁﬁt 1h\ré}{t%ﬁgﬁa9n:?mf>£§ a plurality of stress

ctrical elenent ma nprise
sensitivp FEH@‘F%t dhe stppfeseRuF %ﬁaﬁ%faﬁ roestbstaptially ddentisal ang rgpeekdp different
portiongf tiesl sesitanduoslr grvetate. 7S, strekkee inadiffsdnt ortvhedfeiR sentieuiifctos @Gictures can
be detefnife@nt i | ever beam 720 provi ded over a trench 713 and
elng fixed to a sidewall 711 of the trench 713. The

sidewal | 711 is a nmount providing a spacing h' between

the cantil ever beam 720 and a bottom surface of the

trench 713. The beam conprises portions of the |ayer

704 and 705. If one or both of the layers 704, 705 are

stressed, a deflection of the cantil ever beam 720

conpr|3|ng a bendlng of the cantllever bean1720

o a4 Y 4 a1 . o
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and the bending height b are properties of the elastic

el ement representative of a stress condition in the
weenisgeydsct or structure 700. The present i nveRCTMIS2008/010474

not restricted to sem conductor structures conprising

ahxsdtl’fbg Erfbodtnl RS Sf tﬁ@ﬁ@s’eﬁt'nﬁ/@ntﬁlll RO hicorfucik %ﬁ&%ﬁ%&gs different stress

CHUQ? aCCO& % ? J Eéesent i nventi on nma

sensiie SIHIFITS o o5 CFEPatT (PR BUGTS BRSSO a8 oo Pems Fidr to th
beam 0 fneths segmosdut:tolvmehre Nendescrib@rbde veth bettradet itoamglye 5. The beams in the
array Iﬁa§i %E%'dﬁﬁ}enﬂ%hgrof FIGE dAé f-s],lysg liqflo%%gwhe Ql?ﬁed pg s<a1 &fz g!;itg:%ltstress for the

sem conduct or structure. tresses

buddm}% SF 1 beamdenspdsiopn ghe sudth @draegh Pfﬁ‘le Wd@’!&ﬂné Bar@ﬂl’ﬁ’e@@ have a lower critical
stress tblat shorfrmieshrrb® bednie I ThasylieskmifRiyt Br dch LN & pRFASEHtbeams having different

dlmenSlOHSV\?‘EIhETQE]E beLrH & bﬁc%}gd gl?owg Hl? trr%t og’ orbléI %lt)t %O ?ouggg%{l%h ofttl}?étram even

erent Stress sensitive el enents.
if the b%‘rﬂgé@%ﬁ‘lfﬁl&rbe%ftsra{f@meésuﬁﬁy corrprl se an array of beams

S Ingtill Frthe0erhid@imd@a 61 e @rebeﬁt ﬁlbbﬁtl&leme%%igéh@ﬁc% S%CW&H cBmprise a
pluralitg sttrgsg §e%r' 'ﬁeee‘ijemaeg I dltxflélrgn rree?agrﬁ)éef,]?n Ipig.%gttng stﬁfs sensltlve elements

may COWP@PF heﬁmSASntiles'el\hems akfhbwf]OftU@nSph@t Skteridl. eThup) elresoeys intthvesemiconductor

structur Ikt b€ Meastiel B8 S HiRbli) RE ddtdel! & Wals. ozidv@nt%@(ﬁl% dgRendss Hdre precise
measursny dth and |l ength of the beam |ong and narrow
%‘éa‘rﬁhlﬁa "8 a lower critical stress than short and

nEiguro dvshiveva rssysteih 209, fodetaaring misthgs fnor seﬁ&ﬁlhluﬁtﬁr sBucture accordlng to one
111ustratPJL: Uﬁl@ddin{eﬂt &ﬁhg%?eﬁéﬁ@gb@ﬂé g‘hgéyfst%lﬁ 5gdqéomgh£§ Q? ?c%ﬁ% f or sw gu:e 100 as

OWB I'n
desrivSgB ihis S EAEHe b AYTSY o1 FreAB fomprisetscioh e Rkiehat may
be, e.g. fdasgh The light sbire: 20& &gapad ® chith light Baibi0Tl . A Filst Bih &ﬂhtter 203 is adapted to

split thg tht Qe%rn cﬁf‘%‘&% REDE t Qefam plax%ozp Ed%sa%d a secor\llde Ilgﬁ‘iljc l?egxl‘n pf)l{/thIbF04 An input

sem conduct or structure
coupler 214 i SEPIELISPipiee T e 9 ROTioBPUSetp v find] R @B ranfgrent mateial in the

semlcoﬂl((ﬂd’fp{n&turd toe. phel inhti cbyple@ b 105k iyeRMmpSR r&&ir&'f&ﬁsu?gl (ﬁ)ﬂ@d‘i‘gl&nent that can
comprlsréI%Xen(s" oH‘%w% § t? efrl:lrs ﬁugfg%?tlca?glfer%egp @p %gogat?drﬁt # %ést end of the line 103 of

ransparen
transpa@e ma@% dae pwut squr)kqn:itlllj iseadapter] tdomupieths firstelghi bearm 245] aur efitietliyie 103 of

transpar@ft nfdicfifl € BRAhr WAY SnpuAYAR L 8D 80 U&bﬁf cou:;_zﬁf $112h] @ “@I‘IM s&tond focusing
nmeasur enegt of .t he titress ure

opical BGEELEF 30% ST bRk 47 G PN TS Rl b ot Bt lossted at
second meqweoh&@wmngnmmabne illustrative enbodi nent of
t}h ﬁrsﬂﬁﬁ@@(}ﬁ il aﬁ%?e@tté 3ffect t-lll-@ﬁrstsﬁéﬁttb@m 809@061% (VLlrﬁ?f’ seé})niiI beam splitter

208, AS (fondu torﬁstructure as descri
S&“r"% BRCE2P0dS piapfet fiﬂ“tA‘aetﬁe?Wa Heftt pgpm Roffien §9‘kl°éf’rlﬁisz@®second beam
sphtterZOanrl ses a light source 201 that may be e. g a

Iﬂﬁl@ 'éecor;l-irl)%arlll %}ﬁmér 2§ W Gt g%@lg'lfeta ngi-%rgﬁog is uni 1e§ w1t thf (s)elcci)n%rl]itght beam

beam 2 I rst eams saatd
portion %% tPtf°rF‘r?eu“I‘ffe§ Hight pean? 1?02 P fifshlight pgamaportjop @ﬁ‘i arldebgecond light beam

portion Peidtérere Araciithen HeS eadirst b tsplSAIMB A0S £kt 047, #ARecond mirror
206, andgﬂé’slééonggegg ﬁ]&?%ég)toﬁe?her {iwp qer}eo couple the first |ight

q? 5% of transpar ent
rfekigh fefgictor 209 tisndapiedriv wensdeian IUFUSEI ofiflest wnified O beatfit2d6.i Apintensity of
the unifle® Uit @ean? 2 (b ﬂ@%d@ m% |Ie$1§th ?f EHe lopficaf 9&@“& 158t Ha%lﬂgctﬁilo?gh line 103 of

TN N e il
beam pagfont2he aﬂdl thfeseSL@Q helft beanaprstipa 2ehts aha¢derThad, an Areratiolt @ihe length of the
optical Iﬁﬂilépﬂlg@lf in ame lide 03 o%%ﬁg lrtagrlzgl QH?LeedeteHﬁanlﬁroﬁltan Llllte?;tu)n (g}%%tensny

transpar ent

of

of the “"3??% liggtrbe% {%eaF%e&LW thedigh decio 18- Henge, é‘tﬂlﬁﬁffﬂr@tﬁwp [therlight source
201 and2ifellightadetect@rR0P ifeme adirs ecityn adaped ®i degmemt th€ Rhgttebfalgptical path of the
hghtmtBJlﬁlE 165B¥ rfafRSHRd rRdterd, | €NS. A focus of the second

focusing optical elenment can be | ocated at a second

end of the line 103 of transparent material. A first

mrror 207 is adapted to reflect the first |ight beam

portion 205 towards a second beamsplitter 208. A

second mrror 206 is adapted to reflect the second

i ght beam portion 204 towards the second beam

splitter 208 In the second beam splltter 208 the

o ~NA—- "
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A light detector 209 is adapted to neasure an

intensity of the unified |ight beam 216. An intensity
wofhodshaeoani fied |1 ght beam 216 depends on the PengiSkosfH10474

the optical path of light passing through |ine 103 of

t A&ﬁ&fﬁﬁfyeﬂ@ syE'E@tﬁ Q@d @h comphsSy se&ﬁ@&@@iepgmo A &R Gyide Q@%H a 8cond wire

[ phase, di fference between the
213 Prfrwdﬁwfe %agﬁ‘f“{f’ﬁt?‘fefv%?ﬁ“ S SESAHTEHST ST HeooEh P the semtconducor
structup@d® i on 204 is altered. Thus, an alteration of the

| ﬁlnzﬁtegleJunénpgf Ho Fljes%fi\l 1n\%9t¥og \QII reknI t‘flé1 Ele alt eh e?nelltl c%renpr:l'sessan E]:lectrlcally

transparent nmate term ne
conductiyedigy (40 Gpetsnd el ARSI cmprtser 2 ROPHEY SOVFFS 4née|n MW adyplethto measure
an ampérhfe maaa&im@ﬁd]ob/mgttheuéhlt@ﬁlecdﬁﬁl@%ﬁkfuct&@gme eN&A, a Hﬁ%eter adapted to

determlgtpg %Bltager 8%%@ fbg rt pow I‘I s%ur%e Sﬂlil]r 28&18 d % r?sbstancge of the electrically

I rst ana
conductiist [ip rHl G evhich @nay ey tllP?luéf cqnﬁ@ufepm p%aponﬁﬁalt lhsmafncet begwien dfiet electrically
conduciivé 1ihd 180 lahd W@otldd Srudfurat dléiﬁ:ﬁiﬂlafh@ E&moﬁﬁﬁl&&j sﬁﬁotLﬂdﬂ)btJalQMedeﬁﬂlined
S PR e SR At M i s
effect teansistor.rthecsgtond enplyaer 214 eeyvedditionalie camrisnadseeand pywe sowgecind i éhird wire
prov1du@é Sehitdl ‘é@hltacﬁde a'terblet:tpcﬁe SEHd ﬁ‘éiﬁ"é?fé&&x@ﬁsw%y EMQﬁeLE[éc%ncij% er source.

i nvent| on, wherein

dlﬂEﬂt 0 en
me ol SRS Bl 15, SRRt ncnir o WC T KN
source garAgarctegiveof theeld et trdngstgceppdiven ahywokage Atb4lidedaty the second power
source 19811}3 Lea?o kﬁmgﬁ@@{an&pﬁélgfof%@qieﬁréff&??%glﬁ& nﬁg gﬂéle%glc%wg/ c%nductlve state.

re an anperage of a current
The angiegg i VOIS 8 IO P\ARUIPS THEY DEPdR) determg|theplacgpal resitance of the
channelaefgpto the field ehdkiatrandisie fram\ihich &g oIl of cherde Eiyrieks 1 thp OhABMe] region can
becdmﬁ Wrce. Thus, using Ohm's law, a resistance of the
ectrically conductive line 110, which may al so
| W@rharcrélb@blmnfswstbf prgiat inyentisndhsriecand anplezst i andibe Wiets @ik AL3 may be

omittedt BEBsuelag Gﬁﬂﬁddﬁ‘xﬁhtl Me &ﬁi&dﬂlﬁ&br\éﬁuctuﬁ'ﬂﬁo AckOnat B&npaiﬁl,{htn RRétrical element,
sﬁr tur uct or struct

her egle?dlmenps n?t?}g prif:sent 1nvent1 n% gﬂg ggrp%{oms\?r 1{1 Présg gqjilfajf ggers instead
of the ﬂrﬁ @@#ﬂeﬁtomh beamepliiers 20h éo%@mﬂ@d“m et seqond mmm&@ﬁ €207.08 first split optical

fiber is Edﬂff&feli 2R @htfsblﬁée@o ﬁMd%@the& fo@ﬁlﬁ 2 it beatn 2 ﬁ%qgerﬁist hght beam portion

[ se a second
205 an St b B e B eaé%fw“ﬁéwg Bl g b e st lgh
beam pdyadn8Eis cennertetl @ the fisttendoafehe difie 10Ref tfan&phlelnt @fafesalfe.g., by gluing the first end
of the ﬁEsE @ﬂﬁdpﬁ&apﬁbeﬁt@ qmetsaﬁcoﬁﬁfégpgru%\é\@fo %ﬁﬁértﬁ dt-gn(? fftﬂerfﬁ‘gt cpﬂf]gtlcal fiber

second wire are conf It(fzjure rOVI ec ri
forms s, SRy 1P ST SO |BOVEN 8 BLIME e RO R SBURIe APt cansparet
materiald rAafirst efidegfiaGevod splithoptichi fibkids ﬁ)ﬁuﬁeﬁﬂéd totﬂl’eaé‘tﬁhcsén@ bf the line 103 of transparent

materlaf Elﬁﬁ%ﬁd%ﬁ L)\%put @éuélglj atﬂ%&g tcPJog M I%%{jou (yf the fe U3C %‘e sec.% cy\ei%?ls of the first

source on O
and thesegRPPAFS Bt o ceET YR eP“ﬁtOBIGTa rthes, é@tseqoecbsrp?yoptwal fiber is adapted to

unify the GROIEET Heaepdticat285 and iR sazﬂlmﬁigﬁﬂbearﬁ Ihﬁlo\ti 0b4 108drM fihe uAfed tgh€heam 216.

use etermne the electrica
The secgn%vs\,?l{t {)ﬁcﬁceld ﬁger];s C{)%egedﬁof% EI é)etGeé r2§5 of the field effect

tTrigurest showra Swt@MWprohpatuneg aniriods|in 2 semigbndotienrsgectir@aceirdingsto another

embodikéht Bihﬁe ﬁbb@lﬂr'hﬁzlsntfoﬁ g‘l‘lﬂlﬂ;yﬁ@rﬂld@%oﬁﬁisfslfg s'éinﬁgnduét& sgﬁcjﬂﬁé‘ 100 as described
nti on, he sec

above Wéﬁbeg Igicrepce. to %l%lﬂ'e g %‘P"ftl’?gal% t eesgst{oéti%)% C%}gmﬁﬁ glﬁ é°u6°ﬁ14?]t aée’ a h$h|t1 detector
409. A ﬁ@t@tlaihﬁ@nﬁédpm the lighesowea0¢ wilidlthe seoricosdurtonctrugtee 10OQ@nd is adapted
to providé ﬁéﬂt Bt CRY hg(ﬁ? scRe 8186 il 191@'103e$ﬁﬂ§59£rent hddtefiH it BE Semiconductor

odi nmen present invention
structurg {55 S&‘%“B‘if&’f @ﬁ ﬁl?‘Fé4l6c°8‘?P§?t? BSeBiFPREPT Sf‘?%’éer L00;vifa the dight dptector 409
and protifiee liglit tratsmitaditheeghothdlited ahvfIphspirére mated) B, the (bt @dtdtot 408. The light
first and second mrrors 206, 207. A first split
optical fiber is connected to the |light source 201 and
adapted to split the |light beam 202 into the first
i ght beam portion 205 and the second |ight beam
portion 204. A first end of the first split optica
fiber conprising the first |ight beam portion 205 is
connected to the first end of the line 103 of
transparent. naterlal e.g., by gIU|ng t he flrst end of

LLLLLL . r " N a o L .
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The second split optical fiber is connected to the

light detector 209. Figure 4 shows a system 400 for
woResundTy a stress in a sem conductor struct uPET/US2005/010474

according to another enbodinent of the present

source 4O 29 ﬁlg}@ BetectbP §09538 2 B4 tHe QEFBAd opfical ﬁ\)eﬁg’ﬁ.@ ngééﬁlglqﬁﬂn an analyzer
ure 100 as descri b ﬁ ahove with reférence t

adapte?_. 0 d'é?rglmf an %1&1 Pro% Pﬁ tg}e mg %3 g@’ls@ltﬁn%“élo npri ses a
| ﬁgﬁnor@buthc eysé# Uo@amely @miprigghitsecdst aralypr 414Q8aptedtd defeﬁiime a property of
an elec@mﬁl' e‘ieﬁtentflﬁ E’i@ Eenﬁéoﬂdugt(o’ps@%&ﬁé léJB%nlhat 21:16 s%?éﬂg G y%eg %thm the system 200

d (51 sem conduct or structure
eseribgd Bif el PreghfiseR2t Tgiseppd ta‘P?éVZtr 4@1‘1 fan§>6 G?félectealeqth? @legtigal element by
means bf wies 4103416f transparent material in the sem conductor

S tTflé’l fféhy ﬁe@ectlop 909 én %&gp(?i@eda %ti‘oﬁl%!elhf ’Fﬁg rt?e4él'ngl%/zce9 %na %qte% to r&etermme a

sem conduct or truct det
Spectrug t%?rtwhtptfaawtsréghrwga Ftte htn? ARstitpseatent hlpteu@ hAtlight defester comprising a
spectrodididr i® bartidubaris ﬁlﬁﬁrﬁd@ﬁouﬂﬂ'&lﬁ Ninélh O3tdﬂ trhr3Sardni Igzh&laljlﬁ HRGEREondr structure

100 copifict4 SR LS e Bt b OSSRyl g Bl 40 con e
configirsktoreraiplighhkavipg e plurglifa pt welf«rtgth@l ehneertitutre teerlighizbireead01 can be adapted to
emit light RPRE & YonHfuotsbendlof Wﬁlelll%a'ls o thd Vi@ RARME Hara B LES WRblength of the grating

| ona st.em 400 conprise a secon
region glgl}:\el NYEF iﬁf%’h E&g Ontd'b"tod étfué?‘%ﬁﬁ% a property of an
e Tkecippqtrga | of gle enwmttted tight hemsiseyi acoiniiwet 0 theharapekisticevai@éhgth of the
gratmg%ég‘f@nl @ﬁlcht 19reEn}3§nt§t§/€ ofdle aRaliy &g Eengcjoﬁddct'ar J'ﬂll]&ué Yok %g]ls,zglg stress in the

scribed w reference to Figure 2. he secon
Semwoa%thﬁmah% Cﬂ’é’ﬁ degemidgs e P e of H@ ey s gpecinn,

e Ineotieen temixydinteia g the forepdnt @Senddn? the4dsem Zt'dme:ohlb@ﬁi a 8RAMEL Gpftical fiber
mstead%@l%e gﬁlgal ﬁ@emlk & 4% %@rﬁﬁ {om t‘iecal ﬁbglhllfﬁ’the g?‘]l-nt‘félgl (Z)apltiga% glger %ssc’onnected

etermne a spec
to the e éﬁ’s?ﬁttat%eent PRAERIRG lpeemicpdecrgmIcFe Y0P 5t erchaf the branched optical
fiber islEBiin@diddad the Agﬂt s@l% 4@11et1:e§et<mﬂ elcmtﬁrelbsaha@d 6pt18dl> ﬁsetr lisQidmIe&¥d to the light

detecmf §1Ogoaki‘ar ent granc}{ 1fallpltf%gt u}é . con&luc]fggt So8teF %It {fy e line 103 of
transparee'onatqsﬁtpa{nri giides élglg rrﬁtetttﬂgm rﬂegin@ h03 tp thediglesliletegtor i oBhivevsinet analyzer is
adaptecho det'éﬁnlﬁ)ﬁr @S&E&uﬂi ﬁVl%Btt teﬁ&tedtuh ﬁlellin.m)fi Mﬁﬁreﬂ%’c&ﬁﬁ B spectrum
& av a pluralit
compn?Né a é)rs aé%Ha arf‘CEenﬁ}ng{’ﬁ"%fﬂgQrO tlteh%ating éwon% Hmre Cllée A@ﬁ "Elgnstress in the
semlcomblctadapmwlw oaebr caledlatglftomtbarosiionaf the pdak inulespectvand of
\Aﬁv(ﬁlelegtwoh‘lﬁleﬁtﬁofttﬁcq;rééén@ in%ntlyn Qlfe hg}n @ou%tg%b Afs ta@a‘i)teé to' e?r?t polarized light

ratln ion in e absence
having § B Go ot et BHUAS L B D PHE G 6 et Bt npolarized gt and
a first pqhepic4tionl it faddpled td transsimilipht deing peldrizedcin fuetqsﬂaazatrbmtiﬁmmh may be
prov1deﬁtbet£vge% ! \A%L@s%&r 4!O§ tcu{they\ﬁ'yt% t?cglgﬁlﬁr APfS Lpe?weg{ ﬁ‘e Iﬁﬂgclgptlfeh fiber 415 and

gl on, I'S representative Stress
thesemiGgRAUEEH LRI 1005 TP lared Aeohavine agredgiqrained nolagzptipriregtien is coupled
into thediRérl 03 @NEkIEIak1t niitefialct ure 100 can be determ ned fromthe

p?{%‘ I hto e{%& 462?1% {;ﬂg cll {m cmect an tl cnqt it DF 18%511[ tratnﬁmlltergl tﬁf@t%damconductor

I men
structure 4¢fin dadnez smoacimﬁeaauerpdlreetam " i eni st lihclietsfion ey comprisea ligt

sensor ﬂﬁﬁtécﬁt@'detédt bags ln%llﬁty @HQldelﬁrth aSéeEGnli @51a1§z@tlotn Hfer0 QIlﬂel(ﬁﬁlvel the second

polarlzatlﬂn F );ter ﬁaélqj‘f é)gpw%?cp? 5?& %Fegﬁ oncﬁ)ﬁ% es}ru Iépseinﬁ %grgeec%nd optlcal fiber 416.
Thus, theearilyasnid adapisd tosteteet pplamizetich(operfiesf df e tligridnsofittet! f@ough the line 103 of
Hmmm@haﬁ&hﬁd optical fiber is connected to the |ight

s ur ce (% &ﬁ econ end of the branched optlca

TaNrrE AR P et‘tch%) TPt PrORSTHST BFUAYY adyppgeout ﬁ@e Propefty of the

line 103mf aacprelt ogidrialdaing feplo@ntatiyd iofkasstreds difthe emivondiidi@ stric@bt 100 comprises a
blrefrmgéﬂw&ﬁghflgjchethgnsb'ﬂ&t 111141125}%1 103 of transparent material and

guides Iight reflected in the line 103 to the |ight

detector 409. Thus, the analyzer is adapted to

determ ne a spectrun1of light reflected in the |ine

103 of transparent material. The spectrum conprises a

peak at the characteristic wavel ength of the grating

region in the line 103. The stress in the

sentconductor structure 100 nay be calculated frontthe

e . Y a1 .
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The light detector 409 is adapted to detect an
intensity of light transmtted through the

weenisgeydsct or structure 100 and havi ng a secoRdT/US2005/010474
pol ari zation direction. To this end, the Iight

det &etQra BN inSeHEEPdr ' léﬁ ift t}le'dlﬁg o @lnﬁaq é)at%ﬁ{at{?a&&?l {hg f9§ tal?cp Ete second

a light intensity provid cond arizati
Pdarlzrﬁ"r‘tdgfcmwatlé?ne REPINGISYy to pagh oeec aﬁ étleﬁbﬁle%ﬁe jof Birqfigngerfop fnt te? transparent

medium,aie se@nppadarizaionl ﬁb@tsumamaHMcm GgH euiGhiBed BRolidhQinbl (6. If, however,

the tra&sﬁg‘frﬁmwhh Gs 1%%‘91? Q?gﬂogaﬁ atlo Pr%r ﬂ'eg' gf thT trgnséfngtretg E%llt fre é'tgered and a

zer 1s a arization
fractiogypf ﬂtﬁﬁ@ﬂ%ﬂtl@ﬁlﬁlﬂlgm rpa% iHreugk the ﬁqqm@wghrlitah@ filiern Chd BBnsiff of the light passing
through tha REPRT BRE MEBERd bythe 1A daBd YZRpreRBRNRL S tht QISR semiconductor
Smmmgqbfrlzatlon properties is particularly advantageous
he property of the line 103 of transparent
rrﬁt@liﬂteatmbseimngs of ds pesssatinventiongheplstenh400sommses an impitt @rpler comprising
a first ﬁ&ﬁin@ Glgﬂéh@ Erﬁ’lrbeﬁé bdagibdio %o@@%gﬁtcémﬁfeh %f the "ﬁg}Q Isduede r4bf‘ﬁ§)rtf? line 103 of

tra sparent mat er | et ec
“anspabet“r ‘él?t?‘ a“d b POURIF COTAINg R §ePnd ?%e%ngoﬁrlﬂteﬁfang (P5ipg fenfigured to

couple figitt ettt|0§the lmehlé3 f tragparam chatetid irseaioni theppiicalr fibza# i 9 M16. The fist focusing

elemenfjdnﬁ 81c bdcOHl 6@ MRrRAIREAD SHARE o o, €ach other. In the
senge of birefringence in the transparent nedi um

t HBYE & UG 2581t L Ath TB53sUFing ¢ fesssip Hgtsgpieqnapetoy sthicytekegeording to et
anotheragmpodimeytn tof the @resam tedtiont hrhe ugkerm $00 &oﬂﬁﬁes d femichiM@MQEructure 500 as

descrlbgmmtrgfagﬁzp f’brffr‘ét&e Srn?&td@lflbrl@hyé P]% S)Qte{n%t)(g éom%f iei 4 légthF Sl%lérﬁ? 80(%1 ra%ap’ced to emit

é)ﬁﬂ arl zation g)
a tisht bepin 302 o g SaFF 865 ppieg o Stph@het hgﬁt@m 802citto eifigphlighpleess @ertion 805

and a sdcbiddigfbedntyrion gend polarlzatlon filter. The intensity
e q second filte

n hr ou
rré af%% ?oélam%u e 8&%?6 Wﬁtdt‘ eogrtpor €18 B’i"e‘geélrﬁe’évte?r\/tge fgpm splitter 803
and they sgrgicendpqsey §t“i°ﬂ1f€t 18- %ﬁlrerdrgattm portien §95tpasses teO@st fausing element and
impingds\oh tHe @EmicdHBQEbE Eﬁh@ﬁlﬁ 500. A BRodaresngny elén{éﬂmi Jviikn ntap @omprlse a lens, is

es an inp ut cou [ cQnprisin
oo S RREBE R P b ks AP SRR o o v
The sedopdylight eeatn portich §9¢ prdses theisepotd Howing elem@ aridripingehién thé Rerence surface
g806. 103 of transparent material and an out put coupl er

C nq;i i.ng a second focusing el enent and bei ng

o BiRFS Tl desoperton 0% = Ptiied T o Fomyquduppr s S9¢ A first reflcted
light 812 reflegplafragnd sunfadeef thabeainri20 eachs 0k fitsh ok @bt 8120048 e beam splitter
803 to“ﬁ;d@ a héﬁl:- @etec-trcp @05 'S%Lllat 9 %Ssk&gd fi h?mtpoﬁphd&hl? f_ﬁec ec(l) E’org the reference

focusi ng el ement can

surface &40 fssecpnd ?gf%hgféél% rél?ec%g%ﬂlP FF&T%_WW@Q 806, lfhrefleh‘@d towards the light
detectorSEOMIC the Beb@t Glittes 80 Clh UlicEheR @Iﬂittéh 908, thOMEtNRROTLLR12 and the second

reﬂectec?@%?éiﬂ %Qt’ere({hfllthtegc% er ea%? H)rm I N er&thé beagbg% a,@_X‘St eg]ﬁmosglétter 803, the

onpr i or §truct
first fownfgﬁ]elqr@pté{flg,ntb@sep@d @cm@le@emﬁdﬁ and tbm@fereyce sutfge §9@tpgther form an
mterfer(ﬁ&&r CTNSTEHt 8&&to§18d9|1%£ptea QW Hh&afird3R Inr@Gia Rk g uﬁl@ed% ttbeaﬁ'n 816.

"f'h? Itltst It) fe,'uas‘lrlpg erﬁetnt @8 5@%@3{%{0'@%{&% ?Slgrg’egi 881|1 %aﬁie %@tgﬁiﬁuch that the beam
520 andﬁl@rrpfprgm:e mceéﬁ@ar aimgged omthe lighg fdtectorddn Plos,taisgrrp8Oidbn ofen image of the
beam 52‘0I ah$4n 1fn@§el<b$th@ bR PRt 80810 LGHR: 1%%0&‘?&1& ﬁlkl‘g get%tok‘ 84S The light

detect @hg ovi ded between the beam splitter
stector g B SR b oL PGP GOITET R 5P Lo PYRgIES 9B o mages of e
beam 5%9@;14 thomfe80d ppras¥es Intpaticdldr esodfreats 6f thgprabre MRditior e detector 809 can

comprlsé Mal%‘ @cﬁpl@@deklﬂa@or%gmt&‘g%mﬂyﬁ or St ructure 500. A se C O nd
focu5|n conprise a | ens,

ohhe wrEs lehibepr Al & &preﬁnetwesm RhpRg deffereeqeéae@aq@ethe first
reﬂectecSllghf 8312 encﬁﬁ):ﬁsecoiﬂl eflécef dpie8e ThelpHagQffelne: iCRfreRRativt Melght profile
e p SSEes
o the b R A E Py ORAMAL bl R o B2 ER I BREE P ghove
806. The first Ilght bean1port|on 805 is reflected
fromthe sem conductor structure 500. A first
reflected light 812 reflected froma surface of the
beam 520 passes the first focusing elenent 812 and the
beam splitter 803 towards a |ight detector 809.
S|n1larly, the second Ilght bean1port|on 804 is

o NN S e Y |

o, r Y R - s
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interferoneter. The |ight detector 809 is adapted to
nmeasure an intensity of the unified |ight beam 816.

wohesiiiyws focusi ng el enent 810 and t he secondpCoassi08410474
el enent 811 can be adapted such that the beam 520 and

centrall foRioh BhEHE G8eHS Qfeﬁtﬁctﬁanstp ﬁeléﬁ ef béﬁrﬁﬁkﬂﬂj p%odsrb? llel 135k 520 adjacent the

srdewa& gl? nglg oA grﬁlaht dl-gdreﬂgg 6%tw851n tl{eﬁ: %%?fao'gr%g ﬁrtdéhe?ﬂr;gﬁgg&%gropgs substantially
equal tp @p bishllingtheiglid béingatropery @ithebbre 32D gintesetletieof s suBB% thdReMiconductor
structubels@f)t det ector 809 can conprise a two-di nensi onal
s sog conf i ured to record the superposition of the
o P i e EiErAdEoe Syt 90 ndr e P preangipds of (b intensity
ofthe Lpa‘reri lightibean 8&drha@sliradtby ths dadctol B®. pr esent i nvention, the
d ﬁ‘I &ﬂ\etr %b(ﬁgl%ntg @f‘thg BIQRH lﬁ\%nt?on Cttdélg}gt?m %ﬁb’ Qo ﬁmgi]seg %\élerﬁlgoaglictor structure

raphic f
700, aSkf%S&H‘?e fepve gith @E?Fee@,eéﬁflarrr %énsé?f‘d & tfwasleondwcfr &lrugtyse00. The first beam

portionlBO5 \mednged dnethd semsdonduetbd sﬁﬁdtr&d 7doi @Hl the 8‘1182 refiBdedt 138 68 ¢A8kkcted from a
surface oﬁhL gaﬁi.trlg\gr lLealg %0 %‘%11?’5 W?d}"ile o%]the 1Fe¥er Feﬁagr ’)B@%hg]ﬁ@a bepcilmg of the

% resentative of a’
Canme‘teh %é%%wete@%ﬂg@@mé@ aﬂ@tbﬁé ofthg @ht intgrsitf ¢fitle uoified tvem 816 measured

bythe&&&ﬂﬂ@ﬁo obtai ns a curved shape, acentral portion
eri pheral

o sh%wlge \%Em 9% pater than a hei g E
Ig‘fI of ® e B e AP EEERE © ‘éon ePE HRyFipre aggordipg to another
embodrglyg of Phe M@Feghmvemldnf dhefystem 1964 eoeprises heend@nduc@t stipartirk iSGNas described
above WithdeftiBRe Q)Q?rlgui:-hhj53 rﬂdltl%ﬁ% W @y%ternscoﬁwﬁgst ae“glf s?dxl;e%;%? gdﬁgtled %%8145 a light

e buckl

in a proper
beam {7, ot BE8 ﬁlrhﬁ‘r‘r%\‘}gre@%tstaﬁ%m%ft 0aguls g oam 2 pvspdichgeampponducior sirctre
500. Tt poreru?0s pahe. a fMtufoqusitd elersdnt @Sprovidet! Berwesn MheCtRa WHITHEY 903 and the
1§i1£ et 0 f nal %si_ s of .
e BRASCLUSE, S0 180 808 Al COR S X3y 0 e
905 ‘mB‘?gets 18 ﬂ?:FeF%‘EP‘%ﬂ““@OS@“"“Fﬁ SO #dris gatedied seeeptspagiully hyethe semiconductor

structurp 5@ entthid embeditbrd Rf the hesestyiftetivh, &Q@be@ﬁﬁpﬁbhéﬁ @&réeﬁtransparenc such that a
£ b re [ s descr i above wt
s SR AL Sl oGRS v 1
s{* fieeilaced Bgnd IZTEITéﬂGFW fqm @ealrfﬁqs of th¢ bpam §205ani pavien the Howimg element

910 and lhebeﬁrﬁ I?(plEt@foﬁvBl ChAQEcofid etizicdiight 91305 @ﬂ&teﬁ lﬁ%mfﬂierb%ftom surface of the trench

513 and:;_p% ses eVceuF,m e%mrﬁn%ﬁ | rbgdm e?%eé? étfreqveétecglfgh{ EH% and the second
reflected light 91P dyringe bealighY®Gctarf®9.hence a bendl ng of the
Cﬂfdtfd)duﬁr\gedlenﬁﬁtad% zggdaﬁt&ﬂsughethg %Ie%&ﬂl @ﬁ)danti l:d‘@rﬁleﬁdﬂg %are imaged on the

is of t intensity of the unif
detectorgd%g ﬁg& fﬁ Pléage Bf;}het Sﬁlglcalglwéoe tstslrctu§é90 is It_-'qngeﬂ,c@ tlge cg}egg\rs%% Similar to the
light detsstert8ehinIBGmbalimevedesuibidgith zefgtncetd Figuie SpthSkpit RRRGILIOD h comprise a
two- dln§ﬁﬁdﬂﬁtséﬁ§(§ c@lﬁ‘%ﬁgdjtb H:gord fﬁe ﬁ:ﬁgé d} &e 5%{89)98“0{5? d’t]d.lctgrg 5 60h €

ent i nvention. %S em rses

FEL %ltzra{rl:tbwen t58ecied g6 S TERS Yo o Fus, the beam
splitter 9(éf@d thadeuding ddngntrogo ﬁxgetM thirth laf Iih%rﬁely)met&heﬁ fys tn%?ﬁlty recorded by the

light defe&wob %erépr@serLdtrgQ I)f as Cd%fe%gésbggva&l tﬁ {ust re& <§ 1@1&% %zﬁlg the second

eam s p
reﬂectefblfght Ha WHiGhp %ﬁﬁ?@e@t'«rﬂm@a B TleioB s besncsa bimetremresentative of a strss

conditio8 tin theCsbridicéndbdddd strubta sp@r t i on 905 passes a first focusi ng

t rOV|de he ter 903 and
LR B RO s WP bt g o e e
mtensﬂyeme@ﬂﬁdtby Qlﬂ)glﬁﬂsm@o?ﬁ@r ise a lens. Subsequently, the

[0 bihérQihb&fiRents R HAGRSen? ﬂxvdntiﬁl e @}sﬁem QBL‘Q%‘ISCQS': o dWflcbHafctor structure

700 s 23R Bt Rl b bRt S Rasl B HERED of ¢ he
pihe pertion PAvaithe light beatmedB darell&R0 theesdssterentidoadiSIPRStRRGY 700 and

impinge$ EMe tdARdonduciP |

P 520 is transm {uﬁlgﬂd@gﬂfr o%éf??%ge%éggfrgnﬂ% g% r%ﬂft%‘?ggrpgmace of the

reflected light 912 is reflected fromthe surface of
the beam 520 and passes the focusing el enent 910 and
the beamsplitter 903. A second reflected light 913 is
reflected fromthe bottom surface of the trench 513
and passes the focusing el enent 910 and the beam
splltter 903 The flrst reflected Ilght 912 and t he

o NA PN I T
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The first reflected |ight 912 and the second reflected

l[ight 913 interfere with each other. Thus, the beam
wepbistiigr7s 903 and t he focusing el enent 910 t ogeChaIS2005/010474

forman interferoneter. Alight intensity recorded by

cantlle\teh&aﬂn rghtThel@tea ﬁ‘éﬂ%ct&lQ%hﬂ 0%$3 # RPERI el b\‘@onp{t]l{fé’cs ?ﬂﬂeslfench 713. The
and

first reﬁiI ed %étggbﬁ]g abde %\F/\E%{)]réigre qcﬁﬁ{hg@ ixrgeergelwitf%tgﬁgcl{ ;’lt r,uquﬁh thlatsa light intensity
recorded b} the diglt idefecioy 80%i6 regreppniativie|oéthe heighhprofiie anthS@@tilber begm 720. Thus, the
bending W&@%ﬁﬂk@é'b‘éﬁn 830 &haShd feadind R4 kb @D bd BerdrBed from the recorded light
lntenSIsem conduct or structure 500. us, the stress In the
%eni conduct or structure 500 can be determ ned from an
ahaheysgitansdir nteharihg agintss it semBoridyctarmastateatschyed tabe, | theGkdperty of the
stress s%ﬁ@@&@ﬁemﬁ%eseﬂtﬁv@&fhﬁgstrgsgp&quug?ﬁtﬂ’?e sglfilccgnlagctd? rst?u%t%re is determmed ina

[ nvenc{el on, the system9 rises a semc
non-coRef ey G iears: [HBSE FRERSERCEBA0HEvY PPt pEthsEes oensitve cloment
can be feteguinegl by varlosd cemett dbthddee sem conduct or structure 500.

TR el ) t am 902 is refl

TRe 00 S WISk SOt o
An atmaﬁ forRemickoRioR eyt t ersanp delledrie e @O, coipdses p g torovided at the end of a

cantileviee fTf lﬁeﬁ;ﬁd blohghtito A1 sd Boxirifyl 26 Ea%%lef 4 1OR Betwddh fnd Qa(:r‘np‘féfand the tip leads
cond reflected |i 913

a ever
o dedc QR AL LG r DB PN oPv B S oo Bk Pl 5 mploped
to adjusy 1’3 dls@h’é betivges the tip phdetbe euiplk sugh thaGidfomen @ stventeBcangant as the surface

of the sin‘iiflé @EE:Erﬁlgd \blﬂﬂm tipl meecgeﬁl?aﬂgmé’(\!he{nﬂm%? bonﬂJnEEearplez&lijéeglc glglﬁént Qiapted to

t t ht det'ect or
ot a i S RO e o B P DTt B e cEhsPPvet
bBerysRR0an cpmpese atséngcdnéurthr shgctak 50ths desarived hbeveewithhefasicd B0Figure 5.
The he@lﬁ%r&f h:%f %rll)gelnp 920“:@1'1 geh&:ar*ﬂec?@i‘th t}Hﬁ atglﬁ&: ?Jrgg rglgrgscolgeo nf'hg Iae%ectlon of the

Intensity or nea

vean 51§ g Bihns Sl 4 ks efrbingd eSS A Bl B pisecindlsoveisonducior
structurt 508 cpr e paodaed dfomtikaeight pRSR amwetbuekmgealﬂgmnt
' Qﬁo% b@&ulngn(? Oiqfl J)geg&t ﬁl(’gnﬁén th? %ntgrln tcomcoi)lglsels Q semlcondu8t8r s(trgcgere 700 as

sem conauctor str ture n a non
describgggheve Byl t5fpranecdp Figwa s The hﬁlgbftprfé‘tte of fio oetiileesn berm 1RO pmbe pcanned with

the atorhié)forde p@tdpy, and thé ﬂSbﬁdlﬁg lfe%ﬁﬁ) &ﬁﬂ@detehﬁ&d@oﬁ%g ffﬁke The stress in
n valrl Ct me m.tor
the semggndgcrtor stru%gre chi be calcu?alfleﬁi frél)mS o I 181(1} IR or gte Ibf%llné ﬁ“éghé Bm
CIB ﬁﬁ»ﬁt@@éorahasmm5@68$ mra@@mmnéuctpsmume cofyprigibgrmiamicdpreemicroscope,
the atorflt fofd@ &ﬁ@@&)pe keﬁl%\é\@dabt@d @%gpci@@ force Kd dnleBilicl eﬂam%rheT@{hﬁs'end a piezoelectric
r.ses at the en a canti| eve

elementlc?nn%) EE {1V, te%to r%cfuger gar\{}{;e%eﬁapgt tge gz}sg%%enﬁpt&}zii ﬂxpflg,, VHIFI'GIQ the distance can
be smallynilip] the distancopsed inglet semping bhibe slastipblemean dTHisBaytléad td £ adfiSction of the
elastic elefer, @l?efd%ﬁ’e@&a& gﬂtlpélelﬁen@ex% r'cltféree%y @E ca[t(lt{@\le? tl{m%n}?ceforce microscope. A

% known neans. ani sm i
Strengthé’ﬁ‘ﬁi? e g r‘?p SREFA af%@“&lf’@[‘%‘i‘é@ cls@etkeen the tip " and

tihen samdirentsf die pli'd'sait irtvén@iorf, ﬁfe&@stdnﬁccﬁi;bb&ﬁ al’ﬂémlainhljétor structure 500 as
describell %%E %}.ﬁ re@e?‘entéqﬁ FE’%J; CiCﬁle% og%cr]fgrﬁ]g %nposcoge is ag'cg)faeg to appiI)\IAa tje]rce to the
beam 52;91 té%éepé’eaéiﬁrrttdéo Rt stiffgerpefaly bean 0 Jbe:ss represgitastva piFestress condition
in the sebh@bidneror strivird 50p. and the sanpl e Thus, a he| ght profile

% hhreen‘?b%%lerﬁs GF {llte &)res me En%g I:tE]onn ) seguchaiéé{c %ra :}p(b & comprise a

n‘p |1 se sem con or ‘struc
membra]éﬂ)‘ewd o ﬂ@qbe?n@ﬁ?é)r drdditiergio fie gidevenll61 LTHR, thegiaythtanpeaobé fixed to a third
sidewallQrovida@ atResaid ob 2 beAN5IE THGR B §hniVnlifdtof B&ictRd: 303 Ganfcgﬁtﬁrﬁes a cavity
0

v SRR = 550 B B b B e

layers 59‘? [ 4N éf a Wrestl\reeﬂgsss iinpeset is diwi coivolotOT stredurel 500, e hébrane is
deflected; 84meBrdhad if b d dfr |
bucke:gl%ng hei g‘%)?@d fcgma%‘#c%f%%rﬂhg %Sggl{e?@n iFe %ﬂ%&{mt‘;ﬁmm in the
present invention, the system conprises a
sem conductor structure 700 as described above with
reference to Figure 7. The height profile of the
cantil ever beam 720 can be scanned with the atom c
force mcroscope, and the bendi ng height b can be
determ ned fromthe he| ght proflle The stress |n the

L oy o o o o o T |
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elastic elenent. The deflected el astic el enent exerts

a force to the cantilever of the atomc force
waizersaseope. A strength of the force is represearaszons/010474

of a stiffness of the elastic elenent. In an

semicofdHRSLBRE 509f 2 sttlhﬁespcff%%tnbfaﬁbvlﬁaéake@ Nk RR arch R 6fhe rgemé)rane and the

i ses a sem conductor structure 500 as descri
siffnes 0 g RPN Y BIPBTRES Of (e FGFES BENETRESSSAY £l § Sieticrondicion in the
semiconductioseadpestos adapted to apply a force to the beam

Sﬁgmre tl(m’ﬁ%\g?%éygtgn m%r%geastu réjaesttrgsrs '{ﬂ tﬂ$ seﬁlic%x%dugtgrnsg’&c%re according to yet

beam el ng represe atirve o
anotherd{sative gppofliment gEthepaesent dventien: obe &isientd PQPrcamBBes. a spmicendiptar structure

1001. Eiekadicinaintds staiktuie 60 oAFEES a laydy BI0L bf First kdd@rial formed on a substrate 1001,
On the %aﬁgp 1%65‘] glsl ets%o {e]:nsﬁtvg %llgl%qgng 800§?Oforcr:nggl ?t% erSf Segilﬁvg nggb&éagq%l cgmprises an
elastic é&l&ent Ha‘zdedtuhfée foembh agieting 4905 having aqdetalitpofdrendhpsy 1§06-1010. Between the
trencheS ll(ﬁ)GW&iOl 1ifRE 001606 atd prévided. dde Q[ﬁtuigh@OShﬁﬁmefigng} Jﬂé&n tréddfes have a

S TEDAH B 1 UEH5, 00 SR SRTBOLSES, GV i o
embodlb@amehzaoareserh aventior tha mrenctmrio%wp@ extead fioquph beagratdig 1006 Additionally,
the stregs@é‘lﬁﬁlse oMbnt 198 omprisesh &&Hﬂ@@@&hﬂ’g@re@ to R Rle b %a%ﬁ&meeﬁ fle grating
1005 elseq onductor structure 500, the nenbrane

%%Tﬂ@@?@ “ nanely arched in an upmard dlrectlon anay

f ol gritieg SQﬂjst subjegeb0 b, strbsh havitgen®imipenesitii @ ptiné 6f the Sa@I3t1005 and
substanhﬂl%%%éﬁﬂl&qumt% o§{t|1 5%{1%05 Q(QIO (ﬁ%&kf‘mé o%logémtl-lk%re 10), the

rane I NCreases e arch
tengts Lgfchg, Hefing i Herpaeor JForestid SARTREIG 6 MapLET Bl 6t isi tengileor compressive.
Pursuart Foethdaiterbtion mﬂhblemgﬂg theph@panbibdnie teiché 1846 ®3®is also altered Thus, the
length lcag&]ﬁilh %ﬂaayg sj a?@ér&%ﬂfése(g:'(gl%%?gy ge rrsgtgg Eltrem%ngi(gg ge r5e39e91fat1ve og% ﬁtress condition
in the seppipAndysioptiRetee L 90 uct ure according to yet another

I Jnl dd&iiﬁ(fnatb itheSseidbrackiaraiicndd 1 fohanpsyass r1()00' Jdiﬁﬁﬂkd Qalffra-gthﬁeter The

diffracty e er q‘é@r%]ég%g{g%%t rtI sg’ ec?eu@fl(i an g] ilé}g%u%c& léglflx SﬁVéef 10![0 is adapted
to emit iﬁmb@fn 181 ifinpiggingrpm titergragihg 005 edirectivn af tbeull‘l@tbrean 01168 %n angle o, to a
dlrectlo%erﬁéﬂﬁcdlﬂ}(oei' su&&ggﬁtheagréﬂlé €503, ﬁe%a(%f Jf tn¥ Gﬁneg 8% %’Ltm% Q% el I%rl%t portion

The stress sensitive enent i ses
frmth"el‘gé‘%‘felme 1841 dseateredr ovi ded in the formof a grating 1005

hensi dagctar Pl Isadmbtgyd aifch tHaehgh aﬁueléa%—alcm&wn Boluieem L3R B with a

dlrectlo% E)E?r?e%crlllce %a:[ é}OOG eg:c'l:go 1 %1dq ?(% riaglil'eG &%g ’H){ E(ﬁ? P }gev Igtdg?{g{)/]ér}sgadapted to
measurfs@ammq of the Tight soaiteeqd@hméhegod) 6008 @)I@rdethm detegtpel042.dept h
st lgﬂﬂ' pdi’chﬁ@ scﬁttetr&l' £ Rems 0161168 Beall Man 128%thel. N Ifoatnh&:'fxcal path

t the t
ateren SRR eI S0 O ot P gaal o5

wavelen&thahif the bgha Inlthe lighttheanst0l b gw igefasnde iiswensehogineand thd G€)Bintensity received by

the detéegfrgél\?\gsgﬁlg@ mﬁgﬁg% ﬂt%oiﬂtf%‘éggs}l éa %tj!{et&ﬂgk éa_lg{e l?é/ 11%1? irf’i)en ?largdh{\]lgi by the

detectorgl0 1% 15 oy~ TbrOmwtis pﬁék%ffeéf‘éfe&spepéf og thpgles & hangilisgpasing s between adjacent
lmesofﬁfalgm)rmamt in a plane of the grating 1005 and

b t d t

g A TR I R A S—
the surf@c@))f the pretinigd At the lighbintehdire mgasared bygthé detectac10daB8 @ makimum at a value of
the angl‘ii %C}Eﬁé&@ﬁve &ﬁ&%ﬂ&éh@g b%ee\ﬁnfet llﬁ@sr 10t1 ?025t bERE bg?negﬁﬁpmsgl tLe angle [ at

or conpressive. Pursuant to the alteration
which thesqaterqd Jight infeasity haseq pgxingun, e fRaging ¢ pra be ﬁ@ﬁ'@ﬁ‘é‘é Hhye the 1iiffrgptometer
1012 is hdaptad Baletadntirriedpacihb ¥ feprebditite@n (it biredsaoasbiition & B9 REHddfHuSor structure
1100, @re properties of the stress sensitive el enent 1003

representative of a stress condition in the

sem conductor structure 1100. In addition to the

sem conduct or structure 1100, the system 1000

conprises a diffractoneter. The diffractoneter 1200

conprises a light source 1040 and a |ight detector

1012. The light source 1040 is adapted to emt a |ight

beam 1011 i npinging on the grating 1005. A direction

of the Ilght bean1101 1 has an angle ato a di rection

a o s r Y " A NN A 2

to an mteger multiple of a
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The light portions scattered at the |ines 1016-1020
interfere with each other. If an optical path

wdibdsanerise bet ween |ight portions scattered fPOWMUS2005/010474
adj acent lines is substantially equal to an integer

g Sthé?leﬁlb&fun&tsvﬁ\ﬂﬁl Qg thvaiod, e slyét&mwdorl‘,aﬁ po(?nplrlbegyﬁlﬁroscope The

F the interference is constructive
fength P@W‘E cRtEcifg} 3V SheeParing shyvereyBinghes 4P0611010pcan de iegphred from a
micros€@piedmage she driniag 1006 eTHe@ri@osedpe b colRyFise am%bﬂlddﬁmaﬂﬁpﬂehﬁ‘owmg an optical
v 0l D g VS S 5,05 UdR gl
scanning, slgctioR SIERSSRPE.(REAISEEY e ricweior ent | i nes of t he gri d
lﬂﬂaﬁldltlﬁofo tlﬁ?e Wstsbx@iitﬂ/@élenﬁﬁigiom aheba@ﬁﬂé@ﬁﬁbt&hﬁucgﬁer ﬁ@@ Qﬁﬂcomprlse an

electrlc ele gx% Il'h trlcaq fg]m%ngg'a:rli cgnglgxs%aglee!fgtbr }C/: {;qlﬁl ucti ? aiﬁg simi ar to the electrically

e s u ac e o0
conducrlvﬂlmﬁshlﬁ 2P 1ovg i thegmbgdindnis ofide presewrinveBiv® ddsarbedawirtbrkfierentato Figures

1,5 andl. & ofieth biEboRfmehith 6F tﬁé"ﬁés@nt vERB, @R 80hidntibfor gﬁuct‘inlgq 100 can comprise an

o) i nes 1016-1020. Hence,
dmﬁwﬁe%@ﬁ?gﬁnr?h%mgﬁgﬁ%“ﬁmgthhlch the scattered Ilght
i itadditintty thy digfragtonretsei 1890nthe tylstem $ PACRM@mErise amandlzer adapted to measure a
propm’cﬂzI Gtttﬁéremctﬁ@ﬁ elertdMH SIf thi Q&trféél el Edﬁ{ﬁﬁgeggn &Q&gallg?onggc%tl&e the analyzer

ermne t aci n% S. representative

can be PP Els B i T B BotR 67y Biey b sl clement
compriskd 0 @¢l{ pffest trasistentbodialyents befaddptee tRh@sed mbbilite bt dh&Pe carriers in the

chmmdygﬁmgygggga;&&%&dﬁ%gmconpr|se a mcroscope. The |ength
rating 1005 and/or the spacing s between the

tM& é‘g ‘%m 2 HAGREIRINE BEOCIHR B ¢ pemriconduetpy S&qur@m)d§@rommgatmg the
influenderll @eesObn inheecgicateicment 10O Semicbhdictol &@66 QRBrdmARH SOMYoHIREnt of the

present%en?gﬁév‘ﬁ%L de!ﬂr%&?ﬁﬁ%?o%owl | owi ng an opti cal

I nvesti gatron %ertles of the stress
st rfgffttSFIV’éonéPféﬁéﬂ’t‘Ct‘E@@Sfm@ﬁ by| meny ofha firt mosWWopeng prcess. The first

sem1corpla¢'t6rlsﬁd&u9d' caﬁbe%b@zﬁfddnﬁ@:t@ LtﬁﬁﬁﬁeQBO md%cﬂ&g Ao witd rel@z@nce to Figure 1. In
om.c force .n ad nto the str

the manutfacturu%gi ]Q/rcéceses1 grrsrte tﬁ 88 109 RSoPray C’)[‘ﬁg)u g{ed?ye%{qzdg tt}l?rfgSt material is
depositefi pg the ﬁ'ﬁyﬁi’é@ﬂbr Thisecamipe d@ileély torepns af deBtbSelnEtchmqﬂ'd'S @&nown to persons skilled in

the art, QlcB &4 Ifhlyﬁéil a? rIFIkioS ﬁ[émfcgllm%dr %&)oﬁﬁbneén%lt lfsﬁ)"é'l l ed chemlcal vapor
d tconductlve ine simlar to the electrically conduct I ve
PPt nes 110, 510, 710 in the embodi nents of the present

| The ding 103 of daagrerentngatbrivliid fornted firethefircisethiOonkhiofi stRStuk, 108 P Wis end, a

trench if forrl‘lai 19tﬂQ:QEyef3 E@O%GP&L $e ggnetbp qne%s%? ﬁ‘g(}tohlﬂ{clg a&t I e%ﬂﬂlques and etching

sem conductor structure an co
techmqtgf Ko te. Rersons shillefdn the, Aor [['gqnng laé{erqu @|tgnspgrens gaterial is deposited on the

semicorkltcam Sing:tuey 100 A mtldhink ipeidest @ pElhI(QmEH ﬂ‘ofpnaaﬁtz@ﬂiets@ﬁmo%a@{%r structure 100
and to e eo € er1a R Zeer a t C b2
dt Mﬂﬁv 3%&!01%“3&9 193( ?%Ptr%m?;ﬂ%htj R 0 ? 161% Esh]lnﬁ grocess may

ri cw
Cmm“m%¢€@ﬁﬂmﬁﬁﬁn@¢éﬁ§MWgconprlses an electrlcally conduci ve

| Th Beene efnh@iuﬁkﬁl&|oy&€ﬁres@ﬁm1vaﬁloﬁq%ﬁ€u%qeé1&1 i§1B kv ifthAtthe 103 of transparent
|y conductive

materlal éls%ﬂl E)? ?es%rlll? R thsrteé encg éci It"lé ﬁeﬁl e@%%%%%e%lonf Gap pyuprise splitting a
laser be@# ?@@tmtteﬁl bng faser 1, intp fp dirspliet eare porgenn3 0l endeeckahé tght Beam portion 305.

This carﬂﬁ @Sﬂér’b? mRanid 8P4 hehrh thﬁér 3@5‘ 3 fiser Blafni 385 San 'cghﬂrﬁeeudﬁggﬂp@ht The first
eCt tr ansi stor.

light bea“a wog .3%“ 5!%%?%%%45 (iR SO REtET Srigiure Y R iUBRIA0E- oFhe second
light beagyt pottivh 395ds @fiektefl torw alldmheﬁltﬂ sgmt:omi@tdr ktecturafl bOJlﬂyrh&Bsoﬁlf mirror 307. At the

semicon&iclof Stfic@R 196 tl%I fﬁ&thﬁﬂt %% ﬁhﬁ)ﬂ%&f andl?heasec%ﬁc{q %9&%%?01%0,% 305 interfere

cture cording to_an
with ea"ﬁ ﬂ{‘??-f ntYiPoRe ah%fﬁllen"ﬁ Betwg & fighh éldhq fﬁst fighe beag) nowian . andsa Jight ig the second
light beageguition EiLredching spartivaibrzme in the fier10B6F tayspat@@aMGteraf de@enfdé énSthe location
conduct o
o e R T e T Bl A 13y e st e
descri bed above with reference to Figure 1. In the
manuf acturing process, first the substrate 100 is
provi ded. Then, the layer 102 of the first material is
deposited on the substrate 101. This can be done by
nmeans of deposition techni ques known to persons
skllled |n the art, such ‘as phyS|caI vapor. dep03|t|on

I L
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sem conductor structure 100. A polishing process is
perfornmed to planarize the sem conductor structure 100

wanastieor7enove portions of the |ayer of transpRCemIS2005/010474
mat eri al outside the trench. The polishing process nay

secondqgm&lﬁfor&ﬁ?ﬁﬂe@@la cSTRARAR GA] zoRQlal v%lmhntﬂe ﬁrLtr&né &(%gld héht beam portions

nts of resent 1 nvention,
mterfeﬁesde%“r‘&ga Sljppie |e?°ﬁ &Mt Fopss of soarimise i CioaRe Eehe  ighgntnsiy of
light. Yui thdse ippesibs dndesbedefinition of té edneparat thaerk i kRasdd, whidh Hihme explained
with thte %?ealgﬁga&fl cH%n %a? %nﬁ{mqglenﬁag%%@r[tn a) erlacll%l Ie}letr%eglep%hol sa E@&lﬁh zonemhavmg a

aser
higher f:?é‘?"t"if E?Fra%lemar%?fewe& Sereppfdedrpggivie m!s@qmc@mewe only 8B intdifsitsof light. In

these zais) tHe ehdehooTeeflaytioNBRRSrafdparent BEEHA SR hind ﬁlﬁﬁan’g’ﬂl una]:llzé]'@d | aser
I rs

n e ultrav
e ] o BIPRIBS s S ety Pt B gyt anc e
layer lg%?ifl ﬂé?dh%’@i‘t?ﬂ'al ?i’PW@I étRiguee boventhé jayes t102yi Thisomay38 GloneTHyeneans of known
depositfo@ €0lbeubs. ght beam portion 305 is reflected towards the

fi,rst sem. conductor structure 100 by a second mrror

50 SR SEERRCR b haieut e Yol spietmaathy Gtenn bor i e ombodinent o
the pregenigintentipaathe plogttidabelensoucan n@jnﬁrlbfeanmmlnﬂlyhb@hétlvb @@ 10, which may be
formed®9 Erfeén@ Bf aXfARadcite ?e'élﬁ:f?d’u@ a%ﬁlh)e @é%e@ﬁllﬁ%rfollo@ ﬁg‘fgrg the depos1tlon of the

laver @% nce betm% lig first

e por P %Q%t‘%{ﬁdl 9 é‘ﬁ‘i"ecﬁ ﬂ"ef ﬁ‘? ’%eé dad | Thg*fh pay ba rﬂone by means of
photolithegraphiotach8igfes kema e pegsoms skidledtih telhrarin Ztﬁeﬁ@mbcﬂiuﬁéﬁ@ of ﬂm@;ﬁes@t@ Svention,
the 1ns1@aft1n§ 5%9 Nﬁ'&ﬁ be!%{m?eg:nﬁ%g Qge?rqglg 1?Q’ll“oggls &J&e?grt?(ﬁlg 5 tge layei b(%l outside the
msulat%}a?étlon%} 08&@ ‘qnplﬁ: Vll‘% may ke, dene Ry meaas pﬁrfélotpilth(gapm'frgchmques and etching

techniqtds @@ ongbrdonsgkilledoia Hapn Ol[‘KeI ieBiall 165 ertfleﬂﬁ}%r m%sr BUﬁEénYr% dccount in

h rs
wovno LR RES R PPl o bl Bl TPEBR Ry ol et ot
100. A&Fﬂéﬁ“‘“%’dﬁ@@ laypr 106 pkthe thicd myerial, ppeishie meres iy edeimedtoaemove excess

third mhctrg]'frdnﬂhelﬁﬁllaht){g goftioh I @hbhd to lpﬁnafrlg@cﬁéesm?f&@ @ﬁhe s(zlgféoﬂdm& )§trugfure 100.
V\ﬁfo acti.on otSOt}} t ransparent ter ial is increased

hﬁr embodlgl aPrﬁsg vexttlﬁn,tthe Hﬂrsgaﬁ?quct%fsmgﬂléerﬁ eépmlconductor
Structurbéﬁ‘?dsdqsqiilbf%éow Mhzﬂﬁ%ﬁneqw Figet &r Figre Gayshav éreg@iiconductor structure 500 in

a first sﬁﬁKHf QféSnanﬁﬁ]:Hﬁmg 1;1@&%3 DAY St q:lﬂﬁgss g i lagtt.r 502 is deposited on the
Zones o# destructi

substrath { ?ptloq are created.
b e PRSP Sras e Sy 0 FOwrrR FERER & eofid lagoos quihe eyer
502. Tltlﬁha@ée danegng khdven deprdligizn afl patteding etlinapesof t he
tﬁlﬁlpesﬁas,'flmt thé'@l:nﬁr)ﬁdﬂétorrsﬁmyﬁ)o %rﬁp ﬁl{eﬁ E}%‘gp %k h¥ %achrm% Ii)roc§ss The

The manufacturing process i ses’
manufagiyring progesy f‘“i‘t?m%?“feﬁ éepg%@é% lfwat 59¢ pmthe samdcondyetor say@rre 15 Since 2

thickness bf 4 foetion lof thellapaer deﬁdsnéﬁhﬁ‘vﬂd’é sdtcﬂﬁﬁ'zll %Eﬁoi arﬂ\éQlilcktna@ of eﬁ%ﬁfon of the
layer 501- g%om{ﬁ‘br?‘th@ﬁ%r 9(532 age Gl?’stagty ly ard a su{facg g ill\%lgyef gq,4rfgrapr 1sg5 atbﬁtgp above

ques. trica
the Sacr}ﬁF‘F's‘ﬁyeé% é\d}?éfﬂi‘é‘ﬂ@f“@f: lyish mﬂéel@hﬁmlqahnwh@lwelrmwmmess may be

performﬂftotehﬁve[lhdaﬁlﬁlﬁhndtﬂvlﬂmdtlﬁiharstnl'ﬂ&e@fiﬂﬁecﬁ ipal element can

C/erﬁ)ebtlrll?a? elgmen?prgwéerdlmctﬁ %o& Cfgﬁ]eae!(:t | a(\glg ﬁ(lglldvlrl]cg&q]{ljﬁlig a {p\ggrll gegfonned in the
semlconmpcpqr stiyetug 8¢ rT(b@d eidn inpiieting prirtions 0 gre fBefedoretht ager 504, Similar to the

formatidd @p ﬂhS lidsh1@Ag @brtidrd @04 AR meR deskribad! vt | %’erzgegengeQB gl e b}qge insulating

portlons canebe o%ﬁgnggh(gv & rtin% H%ﬁ?ré% Er{,m%ﬁgm,fpﬁ%lzlsonl{c 1c91@uc§grs§15ﬁ1§e 500 and
pattemugmlq emel o, rlt¢riwsivay, tby thimming tpbréions @frihe dhyerei0t sthafthdn iR insulating portions
506. present invention, the insulating portions 106 can be
forned n the layer 104. To this end, portions of the
IFRE 0° o9 B eTiEnadictos Siis 49 InfglatBiotaEs Bifbe me@fagtpming process. The
manufactunipgprecss comprisks depositibethel ise StoyofMRANKIA] mYterial on the semiconductor structure
phot ol i t hography techni ques and et chi ng techni ques
known to persons skilled in the art. The material |oss
in the |ayer 104 may be taken into account in advance
by correspondi ngly increasing the thickness of the
| ayer 104 deposited on the sem conductor structure
100. After deposition of the |ayer 105 of the third
material, a polishing process is perfornmed to renove
excess thlrd naterlal fron1the i nsul ating portlon 106

Y o " L .

o, o s
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manuf acturing process further conprises depositing the

| ayer 504 on the sem conductor structure 500. Since a
wohbwskingws of a portion of the |ayer 504 deposPCeaSW5/010474

the sacrificial layer 508 and a thickness of a portion

500 an® Elaﬁa{lﬁn%t !ﬁer ﬁﬁ‘%o Sjrﬁa?lpasﬂl&ng f”g C egig{ge Iﬁ%y ﬁ)rls VP tP rqgwxe portions of the layer

a sur

505“@%%%%?@@§Pﬂﬁﬁﬁﬁﬁ5above the sacrificial |ayer 508. A

pohtis&diéntlg thy %G oﬂMﬁH ﬁlfésscsaﬁltlbﬁelélndﬁhﬁ Rbrfithed 5 Cf{ﬂﬁﬁﬂg%hch portions
enopve e

sptsQ%ga%ﬂJq%% rg%gax anar g aggnogFgﬁgsféygpagﬁﬁe“ﬂﬁkgﬂ“wrﬂm
are patgemnad by llema\tmgemémﬂf therlaygis d%l 5¢5rand Hee sfcrfigial deyert 408 which can be done by

means Gf lﬁﬁtvﬁ le)ﬂJhthgrSﬁB? dMCdidnibg téchxf‘(ﬁless 10v6RR spl@acg thﬂgngprPJn%%s 514, 516

comprin€ % 8 %ﬂ %&#@ To thlslen I NSu
P EJSPF“F ﬁe R G‘“BP?C‘F%SW“%I%P SSA9HPrisss PRrfioRs of the layers 504,
505 ovtrheesfdoy afttte isarificad] laydrd04. nsul ati ng portions 106 in the

”?Bé‘&@s@du@ &5d éag%ﬁ:lay\faﬁp 56 8ei£ F'eﬁqg{;bg e T%Q %aﬁ b Yo %?/ %‘)Zp%sgmé[ tl?eesemiconductor

| ati ng portions can fornme t%/ e oS
Stfucwieé%tf’ b a@aﬂ%ioafl?cﬂtgelww R EFIh O b P BRI preas the fis,
secondsdnt tidrkl umaeeri@ OO tha nayerd aoz, 60MinA G041 4ne t}fea:lm,rlalmf the insulating portions 506 are

substan@!llhq{op e'ctgc?{) the Q%haﬁl Rﬂhg gesﬁ?er gf tﬁ)e s%gg' élalt lﬁ/er 5€8y 1% réemsoc\)/g'd the trench

an the insulating port!|
portiong F]UV\émtaf?éO@’éﬁfdc‘UF‘i‘cPa@t Qfer @tf?@éhweémﬁ@@) afldrfhfabepraﬁ’éi} speinig @cross the

trench £IB (deb\Eigui®5) ik fardied frbm the Pérfdhe 6She 133‘31@ 56@505&@&5& Bain r}igacursor structure 515.

P ) 5' c?cfe Iats L ()
e P AT SR RO o s BlopBBRLITE ST greent n e
Semwozﬂuﬁi&rafwww% fhréeSIaetwe ithe®Hen 120. Hlstrens san be prsamtane te vaskivat gresses in the

layers 5o, 30 @rehtaty® rtheaﬁﬁ)sﬁ&(jofttﬁ)e RS B hd 9:5\§t ffrohaha% u!{ld@%&dtublhty of the
S eqguen

e 0037 e R T E20) G o A e et e o s
from digfenantitirerneat] cds{ficfents nf exgansiprenfithe poertals e Sibdratesh6 ttadjyas 60M, 504 and
505. If%eb&%@x@’h@ ﬁﬁv@éﬂt@@%ﬁ Elevsdteﬁ %Ip%tﬁre Qﬂénate}-gls Innlllesi g@l@ gve)létteﬁheto shrink differently

i | aye the sacrificial ¥
o the iRl IO LB AaUTNG LR g S F B e e g et of
expansigmthart the lagacF04f $05) d lahay s, HO8yill b?d’]ctoﬁiﬁreﬁhaﬂwfl}ﬁ tEkOB@peiure is reduced

after thg%%ﬁtl&f oflfﬁ]eolMBspgbgt QJSI tIp gﬂlﬁptoynpgﬂs%e %Iresp is ptesent in the sem1conductor

t echni gques tom Sur ace renC porti
structurg 308, thehegm otfpaitseubstantielly raigls. Hyhopper, Fhay@ppr%\ze s eceeds a rical
stress, thefantespr@cdhSattics ktfetgh biideheDddm mrﬁﬂubl&@lsas Rethilel @hbFe. OF 1ehdl€ stress in

the sem}c@lydﬁgtag%%ﬁue,ljﬁg é/illqvaﬁlg a?i 1nr0fee§slte<gsl{?ﬁless otI tl*e%gs & r ificial

e resi € sacri 1ayer 508 is
rlér?B\F@(yOdmﬁ’i‘F gf glarprege@t @@ﬂ@mbyheg@upﬁlgsprglcqnﬁlg:tor structure 500 comprises a

membrdae MteQ Bﬂtﬂ&ﬁe@x’ﬁ 534, the ﬁl%ﬂdl;&e%%etf&m%nﬁtaﬁa%tforfﬁiglﬁﬂtolﬁt‘ﬂe $Qm 520. The
CritTlCla

layers SEAg é&c % ost CdrOfeﬂ%rg\S/%%flg X ayeé‘ éle‘@ﬂ‘do tfh%lﬁglftc]qﬁ?)@r h8t &b I%Nega% 505 and
the sacrifigial l[a}ay e gatt@@@ to @} aanqnbh5@ﬁoraa‘dﬁ0dnhemmalb ip@bur@f sttubyere comprising
portlonsl daf %ié'la%ﬂ 508 sPDEVe apﬁbﬁloﬁ gﬁth@{agnf&ﬁpl%leﬁ r’sﬁbéhde)(ﬂﬂﬂla m@lglFrgrfétl@gmpleted

etg ha e resi due of e sacri

bye“h?%?%vﬁﬁegﬂwg>ﬁ%ﬁﬁ@%ﬁﬂhvﬁe trench portions 514, 516 are
clo pthecdmbddimertshofalzciresatt ireventibn theOfirin séticontiicen §fuchbks @ B3&hiconductor
structur& I?‘(ﬁ) Q %@4&1@3 gbcﬁlp %ﬁ] 'ré?%en@g {ootﬁ ret 111 e Tl!ler ﬁ&ﬁg?tél 2 o& %he %rst semlconductor

ure ) formed fromt portions o
Stfu“m‘%d ano B gD Bfeﬁ‘msﬁ?sééﬁﬂsﬁﬂb? clgmeny JP9 can 915»erfonm;b Simila to the

manufacttlhmg et ABNEnEbictGistrutGird1500 abde iﬂﬁm&i&ﬁ)\ﬂﬂthé Rirefd @AMtRe Slement 509.
The forln§t109 th g%ﬁgs sénfsm@e é% I e§q3 mBr];sgsS% Q?nch HorP(ﬁlé sxgglgrn,ﬁo the trench

sem conductor struc or ces
portionss3iéh, 510 adjgcpns @ cangileyer fhear preayisprt streiefise sityilar des fhel beakn réquBersBoture 515,

Additionafly, ta figrd @R b&“u&ﬂﬂterse'i@r@ thd @aflEet tedin ﬁrE\:@rsgresQ%iré is QImeS. A residue of
a sacrlﬁ&m%gleras%?e{abto ?10 tszicrl aﬁer €8 sré}gat%agﬁs p(g{xl%& 8{t€ﬁT@/egf7 04{ ﬁ%s fQ’@stﬁlayer 702.

naterlal Wi th the crystal structure of the third
material. Stress may also result fromdifferent
thermal coefficients of expansion of the materials in
the substrate and the | ayers 502, 504 and 505. If the
| ayers are deposited at el evated tenperature, the
naterlals |n the | ayers mnll tend to shrink
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In an enbodi ment of the present invention wherein the

sem conduct or structure 500 conprises a nenbrane
wonstsaagr7sf t he beam 520, the nenbrane can be POTMS2005/010474

simlar to the formati on of the beam 520. The | ayers

The seﬁgﬂndug’cgﬁsuﬂ&ﬁ'e @&Pg%ﬁo‘é‘é& 1‘3\41ﬁr cf'ilcmlS Qo%ét%cf {oci?_ﬁétw{-:lg)(gnove génzfterlal of the

simlar to the sacrificial ayer
sacrifioigh Byer nphersgp materiafsi of |°@Fraaort1°&vef heaemicondnates stestire E)Ofam s¥pstgntially not
affected byethedichpor Thug) hedtjtiR e béamy20Ridiicanich DI ReomRE, Structure

B ) T T
Strucm‘i‘?éh@?ra&ﬁﬁécﬂbsd@@Wltéfeéﬁdenwo’élg@ﬁﬂ%g away the portion of
the sacrificial layer. In other enbodi nents of the

i lglt%g’rgg}ea rﬁh%vx(l)sn{]t Ifcl)lgdndt%CIPO? Ej%)tc e 11@)01{3n glgsp %a&g Et};%%%{; gt%r\l‘;x{geprocess The
layer 1Q(2tisdepasitadion the eubstoteHi0gi Fernilng tHysgresyeamsifi@ctcmernit 1QP5@bmytrise forming the
mount deﬁ Sﬁ th& B8 SO0 Ak Qay & cfoH@ﬁy%e@ns %@on@ﬁ] ﬂlogohﬁogr%}mawgﬂﬂes of

essn3|t|ve el ement b erforme
S?‘?)WSt %Sewwgﬁrtsm‘it%ﬁl 18? mtehléterf stage f)f the manufacturing process. A
sacrlﬁcsﬂemec 03 isctepsited ton the bami@ndOOr sencturt hi®0 f meﬂmchmcammedhhtﬁcal polishing
processsﬁ ]ge%l%é %%5’1&1‘ ol §suﬁlacﬁc‘ %th sag’r%lal 11}'%?1 J39 11689\{6% OIttll(;ll?of ﬂ}%e sacrificial
stress sensitive el ement nzgilse orm né’
layer friy fe o 14 pilpug t?Pcf‘“rtf"r‘?%°ftﬂ?‘eé]H’(‘:‘W 1pWrit xBeied- 514, 5 16
atlptacativt stage 08thd hin@faaiiring @RGRsPSIRIGUEBIOIndFtof ktﬁ&ttilre @ 10®iid8hbwd in Figure

llc. Tﬁe%rgtlgf 1 dé? @ gc?o%%e%gcglﬁé" %l la &gr IH%Oeang (:I)'r{5 tHe e/%gcglec{ tolf L 6}'Iace X%the Ipﬁ)unt 1004,

tren C ver
To this gdet 1Y o %%t%mtenabls ri@oweci orete sawﬁplelslww@mﬁnd the exposed top surface of

the moSRCI0S.i Th@ llayéradfQiratisiy Eﬂa{eﬁzﬂ it @heh @@neﬁﬁﬁ bl %:Gﬂs?{f ﬂn@%ﬁﬁ E)h(@&i%mgraphy
epara v.ear orm e
e N

to an etchant adapted to selectively renove a materi al

Ofubbdj@ensa @hre |sefnh&)h§ucto} S%M&ﬁre 140 @sreﬁ?ﬁedrf@%eéwhﬂt §da9c£d tgtsae%{lvely remove
m.conductor structure

s marer B BERETR| By OB P LA Ph 6 mopn 00 and
layer 1092 pe pubstortiplyetafie IRy dredtchdne trench 713 are forned. In
f’ﬂ{u‘é hﬁer seﬁM%t&%Mcﬁn@ﬁO& Qseshpd;rﬁﬁq{gure 1@4?5&41 8 Int lﬂg deposition of the

St sem ¢onductor structure 1s a sem conduct
oy o b G P GG S Rs S BNBY S EE H ST Sy el .
from anFnayupaibilify. of Forgtal erudile ostheyyatink hatesa Bﬂdﬁ&ﬂ@ﬂdﬁh’@cﬁure of the materlal of the
sacrificit IE}%P fa4b. eStﬂerQPth'e ﬂ?fé ](_)g%'gﬁn% nﬁ%ﬁaq Gha % d’h Gt R% tl%ft; coefﬁments

process. epos e Su
of expamwf testeriing I%YPFelO%Q g dhe 1§’éh‘§|gfﬁt%néfr@helﬁthe logmf gratmg materil s
depositICH i blS@kd fcdﬂfpéfhtﬂn@ thehﬁydmaﬂgl‘ﬁtmé QdferifiNind Me sdcAN@d la]jQOIQBO will tend to

shrink %ﬁér nhl?l q?ﬁ*le k%en?._plera e 1s }{edgceg aﬁer Qhe egosmglh]glg)g%so | %%%?goweeer the layer of

ues Shows t
grating gipteripd Pllﬂrthe SMEG?GIall 1We’aar¢ fixed o eathaqyleer, dife shiiiningraroedsge vfithd Imgrs constrain

each otHRf. Olfhﬁ§§tresslqs &@%Hinfﬂo@ﬂle@'tzrsl ayer 1030 i s deposited on the

n& con foéhucture %’é (g a chem cal

SR lgia laycﬁr ST Prb wwaémsp the dp ek epagnegnatglrpsplng from
the layen bejngr fixgd to the satriiwiaklayer 1G30 ceasd tolegiyt@nd the 36tirard0s wayr fesap velax. If the
grating 8008 @/ skrésQua, é)Jhaﬂe I’(l?‘chc;S St Ffl bd5 'v@ﬁ bé eﬁWl@({ in tﬂl@l‘g‘i}%g& qpy'c@&cular if the stress

1004. Tf}1 surface he nount
hes & RS, o i o5 S BRBHE 10056 o i TR 4 dgetion ofthe enche
1006-1039,aCpsngaf betviven the nbrehes d 0@t 010 mtthwghtimg a0ds1difPerd Hor 1 \Wredetermined

spacing o thE'n?ﬁéB& 1b669101(3|— B@v@erd% h@ atéglgx? ok the laggrr{)? Tal ?rgéﬁlageﬁrira# a’l&hg deviation

sacrificral |ayer expose
betwesngfe pRAStBHPEAO AN FoSrerfis & A@roPeY TgRyepniase of ayrassicpgition in the

layer of igeutigy thatdriall is thel @mixsndueael saieni-hgogacri fi ci al | ayer 1030
and the exposed top surface of the nount 1004. The
| ayer of grating material is then patterned by neans
of known photolithography techniques. Thereby, the
trenches 1006-1010 are forned. The trenches have a
known predeterm ned spaci ng. Subsequently, the
sem conductor structure 1100 is exposed to an etchant
adapted to selectively renove a material of the
sacrl fici aI Iayer 1030 vvhereas the gratl ng rraterl al
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deposited at an el evated tenperature, the |ayer of
grating material and the sacrificial layer 1030 w ||
woend/tigr7shri nk differently as the tenperatur ePC$/US2005/010474
reduced after the deposition process. Since, however,
t Rerbaebe tﬁé stﬂeEsasteﬁsBQe BRh&E %eﬁileseﬁ‘tgtﬂre olﬁg s§é§§ Ednbiti&l #!the semiconductor
ayer are fixed to each other, the shrinking processes

Stmcmr(?f‘ defgniedyer s constrai n each other. Thus, stress is

c nea embbdinnenbxd tha plesepein@ntioAsihéréie ths At Selfnic&idﬁdtoﬂsta;bﬁfe isls3ficonductor
tmuctule 08 SR G ed B, G t iyl it
structure sn&}l : ee SUP‘%I ‘ﬁg '}?{tarel?cle %ﬁlgtﬁ'g 1, &%B%ﬁ%{h]g ?rog%{ytotf tlie%tress sensitive

mat eri a romt e%
elementcomprifes dategnining p @iopery 36the bnedd pfdrapsearent matenlt Fee regpariy of ghe line 103

of transhB¥Hh nitkeyialfchre®d lekige &)hn optfcaltpam of ligt bﬂgng]-MgH the 11ne 103 of transparent

matena? t’l':hg ?}eﬁ%ﬁj of tﬁe )%P %appat ﬁ)hgetegriulg%:du Y gnea:ll'n(s) a slyi,]em %({8? x élgaeré%g aétress ina
Semw%dé?‘r'wﬁé%ltre psrflegcred gbeyn e/ltb fefergnes tg Fatuie ﬁgmtlz 00&h ghedemippnductor structure
100 is BbeFteL t ADAlteRBINOE M 161 BF thE QptRal Phth @& beQdteRfindd RBmLS rﬁé’dﬁp&%nt of the

ng s between the trenches 1006- 1010
mtens}t?'opg%eqéglé h%eag?g%S differs fromthe predeterm ned

sbl@@ehgnb@ﬂnnpmaeofﬁhem@eisvemmahmmnp pirhd lihe 03 of trbyparent material can

bea waQ@l&n%ﬁroﬁhgﬁgreﬁ’éccteH fend 18Y €73 o@ﬁanﬂfa@ﬁt'nﬁ%nﬂat erial. The
d)gw at i on jterm ned spaci ng and the

S PR 2 DY TEP 0 B 14 e (T i Tng Vg prsgaueor srcture
100 into @nsybtemn @A0 ifon rhcharihgy eﬂresnfn g seatidondpctomit@tival compristng@ spectrometer as

descrlbxgtfsmogeo'ﬁﬁpFe?e?é'nces&)rl*fé"t&é"! e Tﬂé‘gg/eﬁlé&r Qfﬁg E%ﬁf?%lsﬁgm{s caﬁt Ieed%t%rmlned by

sensitive elenent representative con

analyzingp PEATUE Qhive Bty et hrough ihersemipendepir gpusiured@0 andfer avpectrum of the
light refaetad thi tisserhic@itiudidh @ryotegent i nvention wherein the first

i@gﬁr&gﬂ%&gg&rﬁ 1g otf Y gxteééﬁtqm)mﬁlﬁr? theg)rolpe Q)gﬁllc 1ne IO§ ttr trlélucl:stgaren?materlal can

cribed a
be a bigg&ingins pff liggt ramemiiedoprenghyiing fl0% hléet@tmgetée be@ﬁgpmﬁ vy be performed by

msertlng tne ﬁ@lﬁ&on@lﬁﬁp;{tﬂu&&‘é 10behi8 b lesf&inmgo ﬁr RERRAE b Y] m'%i Igé?ml:o‘nﬁh%tor structure

103 t e t,
comprlsir@ﬁn gl%alytzegrgn g{%g ?oedﬂ ttect ﬁgiu a/,rﬁ. on Proeeéthes Bpt[me tp ! éﬁdﬁxglgfs eﬁcrllbed above with

referenggde Figatie 4p bl bmfrllllgelgh 1of bkt &i thyliteHi0d lqghansm@nﬂ hategiall @B befletected by
measurfnf @O MI@ of llgwa%hg @Jroughﬂh@sel:(ﬁ@ gglathzé%fon kfxg optical path
2@ Het etr tﬁ i%stem 200 for
38 Eﬁll?o lénelé F %rgsgn erglo%g}P.ﬁreéIb & SE}PlC(glF‘fCE?& ftﬁlftére és§1 semiconductor
structure] 6@ #si dedibed [rbave wiith tréferemmé or Kgvees, tdetexﬁmgngrtbe Bropertn bDthektresdsensitive
elemenltcgr?coﬁﬁFHe(agtMg%rdeﬁ ﬁdﬁ%&” #E Qasglﬁgenlleﬁt 'Tﬂé %z{ e q?{le’%‘p detebrmmmg whether

teratjon of tical p
the beary a2G:i5 pioled) AdritipRay; FPEQ%“HP"@%‘%*F dgm bFH’éaSPrﬁﬁ ensity of the
Ulniafi éretebdiniegjfof thb pradamt Zikvention, ﬁet&ﬁlhﬁfg tiephpetyroe ﬁreﬁsfseﬁsiﬁee element 509
comprdg{ ﬁ?e%% tﬁe”s\éﬁ%ﬁd{l&m Frli‘c%r? g@pﬁ te?xr fotr %%%slﬁrlm%?a 193 ;9 h? A semiconductor

rent nmateri a
Structur? e%qeee'eeédbquﬁ with gefarqnerdo Figge & A ﬁeaqﬁlgcb@p\@nthe ﬁeékeexon off the beam 520 can

be dete&m{tl@raﬁdliﬁnlg @hetHohtWeoried of ﬂ@lbthnpﬁo tchr el beedeteRiinddi f@Rlan ABMysis of the
tur

mtensn){ c% um d fsgthfc’beegrtaggg?hlc% c%néprlses i p%gyncotf errfgrgrqclél gﬁwegn the %rst reflected light

asu
812 reﬂs@?ﬁ f@@ﬁbﬁﬁ@tfw okthe bee (20ang @Prpnw@lrﬁgctai lizhefd 8 beimest referemcs beam. The

bucklmQEe?gEfdfl@(ﬁ@eﬁbﬂﬁ eanvmssbecree&eﬁee%ﬁ tﬂe@elgﬁt 91%@ 4. The

refl ected e_det erni ned
£ PilbpligRi ol o st St (et Suipt peedh 1o dnined by
insertmg the semmndtmwd sforciore 560 imurcdysteng fot @Rasaridy/ 0stred i p @@dicoudnciof structure as
descrlbetdl'iﬁovtz 'wglhltefefeﬁée t@ﬁ&lﬁgb '1{3 d'étlé]xﬁed §l€o% ﬁlg'ﬂgé{ﬁ E)Igﬁle St tﬁé"‘&!lﬁil gﬁ) and thus, also

further nbodi nents of the resent nvent
the Pfeseﬁé %‘iﬂ&‘ﬂl@% faf ﬂaﬁbuflﬂlag heighd opp ge ﬁ'ﬁerw e P&ht PRispgy rnaffsured by the

light deeetor 902 whiclosoempfises 0yt of inferféréngdibetvieemins fist e fedied igho 01QReflected from
the surfz;cle Qﬁhelt;gﬁn 5%&%& éegchd ¥e|ﬁ§cte§ lhglﬁteﬁle&eq%ﬁﬁhe%%fﬁ grfpcg tf X trengx 513.
by 1 nserting the sem conductor structure
system 400 for neasuring a stress in a sen1conductor
structure conprising an anal yzer adapted to detect
pol ari zation properties of the transmtted |ight as
descri bed above with reference to Figure 4. The
birefringence of light in the line 103 of transparent
naterial can be detected by neasurlng t he |nten3|ty of
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In an enbodi nent of the present invention, determ ning
the property of the stress sensitive el enent 509

woanprilises i nserting the sem conductor struct uPeTA82005/M10474
a system for measuring a stress in a sem conductor

ngnﬁﬁltl}“ Er?anaéanﬁﬁm{t PB4 tp%pegy ﬁ}«e 1Jnhvl{e%£ne¥le ui%te Se%lg.}gl}# %(z-c)sg'uculre isa

det ai | bove, ection o

semicoglOp gt Bt e aRP 1 GRS HOTigNe Tpiesfiios 8F bery of e
stress doaive Safknt cah b@ﬁprﬁ@d’étebﬁnﬁ@i &ﬂéﬁtl&Eﬁ tifer c@ﬁ’ﬂle’%} k@zﬂ@'ﬁ()s ITHe Séildmg of the

cantlle$e|13 gea{nr'}’g(?%glﬁ ltl}e)hen%gné ‘ilgght # %eml'ﬁ PIo; mesg)lg he stbeéi W&]ﬁ/e %ngn* ?OI9 §%presentat1ve

I Ses e rence
ofa StrPSéfnl ﬂé?é?’é’@oqdp‘?@q‘i Ftr‘@tl.l@ 7ﬁ%mﬁséz§tdetwnme‘é>w abbraving prifeseofdfterfelvece between

light rdBlEdA fRRAChAdEd BE the 8GaRGt: b&k 86 hgﬁi relﬂéc%&tfroﬁlja?’bo*&&h ngfage of the trench

713 or R, R e P b T PHE Bl R T B pegemppuctor siucture
700 in gisystsm &B0rifie dicararitess ofss tithesepicesigetor Sil’uwlee“msl deseribddhBove with reference to
Figure §@f 4 §/6ttrh @ nQhsulif}e HEAM 2 &Hhidomiud& HhD %qieRylbéfdQl?&'% Wil % ference to

Fieure he sem conductor structure 500 in a system
£ asuri ng a stress in a sem conductor structure as
dbswi einlydiheatvdthe presehttinvefoe wadidethé Hrsthskegidénducor stASture is a semiconductor
structur@ Q‘i(ﬁ)l Js %@cr‘%@@gﬁwe %Hﬁre@%n% F 0]]:11 | a%te%m&l%g grp) I’(])? %e stress sensitive

also t presenc
demenf K’P‘inli’ﬂje ﬁafrglﬁ%ngdhfc SHciRfes BEVeR Hierftsachey BREAMS, Whighmay be done by
analyzingt cﬁfﬁmtﬁn}/ pama$ﬂli@ddlfﬁ)ﬁctécfﬁi)lﬂ th@iﬁ%ss d@ﬁlﬁﬁte‘lﬁneﬁo %anQB}nprlse inserting

the sem&‘cema&b&g%n% ﬁg(g Itng) fghfg; LaLen d&r ehnce eguge %n the first

[ ect 'ect & FOm: face of the
b@&hﬁ%@@“@ﬁd’ thi aresatdovsetion.dlid gt @ d Keptdined. (Teé mgtemeidvahédjm moving
the detécﬁﬁl(h@t 1RG4 @@h&taﬁ%@@mttﬁe%@&oééh%ar% i hé’%é’c o?{l 101? B Iﬁl&sured asa

t.of the present invention wherein
tncrio AR BT TGP SePHSRE PET<8 14 "Swins DNl eis et b evalue of the

angle B Zﬂﬁucﬂishedﬁ‘éﬁfeﬂ Il sicyessEmaMntubh, WEEHEBERCRNS B nEB W £ caloulation known to

r. g the property of the stress sensitive
personsqﬁfle%%palggn conprise determining a deflection of the

claathpr eapedimdnis th Pr@sentTinventiom rickiangje fs képh €ixagiawiiile lti\ifdle o is varied by
moving IRANPHY Brc@ddot I"Tﬁe B%Hgt'y I’&g 11@1? Ecgé?erredqn el %0 1{ %ngrds ?etector 1012 is

the stress sensitive el enent represen
measur%’tﬂ? adwetion of the aegdaric m@%ﬁ bswqadhmtreectwe U’Oﬁﬁgllobedetermmed from a

value ofl @it @figld 8 Qe whiyh @ S@hked GnidhsiBAtlal & nihxHuml Whigk Eﬁlr&%ﬁ‘e by means of a
calculatlonfa}cmwe ersgrg {lﬁ%f | ct ed fromthe surface of
P& &4 zfrfght reflected froma bottom
slaydt atbe embodinvatsbf eywbent IS ertion, otk @ MipRRCAd e @fFle fHREept fixed. The
light so@?et 108 i acﬁﬁted tgteﬁft ‘LQR ffeﬂlﬁlg gf’a{}m? ggxga%telgr{ nﬁl parp, %gﬁ‘relg%t smgrce 1040

he sem conductor stru S stem
can be aﬂaé’&é i emifg light dpvingggontiquoys spegBonduct or st ructure as
diens epetthentof al’mmgm sedttedad ﬁt&ﬁeeg’rﬁﬂgl @OOYS & dele@MAR. GoWMis éld SHSHiaMetector
1012 caﬁ QJ é)%%sﬁggc{r%xgete? gg (i Eaﬁ %"re’:ﬂh aie g(%%%g%ﬁ’gt(”@e%tﬂ; ig t::lpror%or?ssfeﬂected
from theé%&i%@ﬁ? degendg ?@hﬁp‘lf%slermth of thy evpitered tighwhBlreesifane, tifpartifilar Salues of the
angles & %@ Spacikat & theS Ecﬁ&égehl'i foft doﬁl{)@essg saNefolatoliloy Q{lv'%ﬁ%%ﬂy &t t%% Graximum is

S descr.i ve W reference to

o R LoDy et B RATE, PsoayeGet b om e emies
from thecssmtrwmofplm seatterdd light meaniretthy nlaahs Sﬁ&ﬁdet’é@oﬁwm&hﬂ/&@ Bpatils is determined

from thet\iaecﬁ&lgtﬁ of tﬂplgg(uﬂxgﬁllgﬂm \g% ?Qcaﬁ@l\étéfg‘]%? eas%:lgs splﬁed%/ 11;] gln grt a

3 fraction pattern
R fEhe embpdiments,f thq @ﬁsé‘i‘ftmvefftwp,sth?: élaht é@m?rioé‘é cinneadpritedgfo emit a

pluralitytoll @a 8 RigE O AddiGdnally, &ie loEHEE AHeRs &-mgvdn&f 153/ Iﬁ’ovgﬂg fohd @?}E%gﬁgﬁﬁce 1040

and the i'i%@ Qete%fér ?(ﬂ?/en%)otgnll;h glﬁ(rgt cg}l?gf)r 1022 foglplg%abg g}%ﬁegei;(ogrétero THuws, a plurality of
spectra (é?ﬁglb(éat differsntwalnésedithh yngtes wi figin béreccidti. e’C}teracﬂn@ 3 Zhay G Rtermined from
the plulty & [ c ectiQn t ds
P opaks oo (35by G ARUBLE Cehfholed Sl 56 kil GBI OF e an

angle b. Then, the spacing s between the trenches

1006- 1010 is determ' ned froma value of the angle b at

whi ch the neasured intensity has a maxi nrum which can

be done by neans of a cal culation known to persons

skllled |n t he art hi other enbodl ments of the

o, r - L T
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light source 1040 is adapted to emt |ight having a
plurality of wavelengths. In particular, the |ight

weawsa7’940 can be adapted to enmit a |ight haPCmmS2005/010474
conti nuous spectrum The spectrum of the |ight

Advantﬁge%si})e [h‘r;‘sdallé’\xzs Jrg&e eéﬁe' c@gmilnglgén 6f§hecsgffc§1% r;na&f“e% ada- gontamegénnmatlon of

I ght detector 1012 can c ng
ﬁmhe@f?@@fl%c?ﬁ@e rtingald0y egar Mot of %\Fénchfsﬂé %W&% andir i i wfraction of
the gratiet 0N t he |i ght portlons reflected fromthe Ilnes
1% %U%SQ%%&V?GEB%C:}%% ang'rgt V‘@naﬁ gnr%qgea crg'f maf I]ayef ;@3 gﬁn T{Eneélq)e calculated
from aadlg%emh etegsa dher E}?ﬁS‘ﬁFd ﬁm@ngst andt &y @@dqteingmd eclzi n: pfs@s trgnches in the

pauemmgxfm@erﬁgmﬁgahm@ﬁ h of the maximumis representative
ches 1006-1010. The

0 S ween the tren e

RSB HOE B BPR 8" FRoaT D AT S S i LR b Higs conditon in th
semicondyeion strugture fantbh perfouredtalierdie chmplétion pthesmmefictnngperess Détermining the
propertgf Remd %e@scﬁﬁéﬁtlvé- Qlligen@th th tﬂ@rfo?ﬂé@lcduﬂl% the bp%ra%t(ﬁ H‘el@&i@caf 9t in the

£$ velen & the maxi num b
sescopdigot SEAF G IR0 DA SorLTEn SHITTEur DHRe speeion f the clectria
elemenf gprdt fewiting Ao dromea tismat etpaeiop o€ pa@tidns iof whe ritmioshdudidd Btructure due to a

currentlnllcﬂ&h f&x%foﬁ@fhl&%& bg%nlg?edadapt ed to emt a plurali ty
wavel engt hs. Additionally, one of the angles a,

o 9l PEEPIBRPIRGT R gress mFtienh dhe | progerty ofdhr e s et can b
monitotelh & sitd ghit-lidt@itrtgtiemaitfPiriag pzbﬁishm p%@la} li it fir 6l ©dnBEoh @ictor structure is
a SleC;l)IQd:llgtOI% e! ﬁ)@%s sc%i&%%ﬁ# ?%ﬁ I%{efen té'lksd%ure?]f p| ural it y of

gectra tai ne erent val ue the angl es a,
¢ W5 opd theaserpippdiptor YistuEs A0 cqndpe dnseried infirea eytem 209, eQifor measuring a

stress nf ! ﬁﬁlcbﬂ'ﬂiﬁct@stﬂﬁcﬂd‘d, ihy sy@tﬁm S@@Cﬁrdivﬂle&lﬁalaﬂ Q)p@l@mlilﬁllﬁfd t(()j perform phys1ca1 vapor
on te | I.n

deposmon g\lal\(/:%l n\{a or e 1t1 %or Sp? asmin gaggcgg 2 %cag Ve eeoos1t10n or any other

dePOSlt@@ﬁ’@F?ﬁ W@a B‘frsotl hbll@pa@lewg Shusn the dormattbd iof stessaih the semiconductor

structur@ Qb(ﬁdhﬁh@ﬁtﬂ: U@)BSRQ)B of htrlgagted'ne thﬁpﬁieﬁ'sl 03, l‘éfj "R LAkl gygdetermmmg the
é%% & orie % . te trenches 006- 1010 an

provred AR AE AT PRy O SO HES Gt PG LD PGS gl e

properth of theélne 103 eof | tragsparend fnatgrizl trépragenmatitecefi thd stassctonditon in the semiconductor

structur§ QW éafl Ibe 'd@érmin@&/ﬁ{er &‘1@ %Q}Oﬁ@tﬂ Jf Eh%ﬁay@ﬁl 0% QL(P(H'lﬂ?Bt (ﬁegosft]hx? 0? Be layer 105.

ference between the neasure acing s an
Thus, aﬁ Fléeaaél?lé? ﬁ]ilensg‘a;s glﬁgecqeﬁﬁo@pct?rﬁgucfufeewg e qltﬁ'vztl K|gEthe manufacturing process
where ipadepm@itin 1 gerdfrmédhen bayBérvaf wijehadlonga nBdiLfingddf.relaxation processes in the

layer I(Qecthﬁgrqﬂerf ry@lgl 05 fégdlr%rtg Pl%&ttcéf(%nc& SUIEQ ?n tﬁé defiiton gﬁcﬁg}ssﬁ&ctureel OP~I

el enent epresen ess con
sBiirRBHg J’(?P’(S’Perg’tof fa%ihmséenélavﬁ %ﬁ@eﬁ@w elporhsgrerfmesdurikgeprocessing steps

other theDqep @ttio®6F niuferiblN & }ﬂﬁlﬁ&lir?&feﬂﬁmﬂ@th@ﬁr%ﬁﬁ&‘ thel386:€ §liithle BBment can be

of t he stress sensitive el enent can be
performteglgl.?‘ﬁ%grgggrg 1'malant“?%‘lmgopper ation of an electrical

e‘lneth%ﬁ?l 4nheatmge theeseinésomsiieient metre rivi expased . to Fhedevated temperature for a
predete@rﬁlﬁattﬂn@ n DQIrmg A @drleg, Qfres§ hﬁ}e ScScraftd WeEQ dﬁ%reﬁhﬁermal coefficients of

oGP R DR S s FO het RO e
relaxatl@evﬁ sy diutht svmishdugiot srueturdygnct thealegaied temnperdtuiel inci@gbes the mobility of
atoms Jn@/fn”ﬁt)lle&lﬁs Qﬁchhﬁﬁten&géﬂceﬁ’@ uHBWerQ:r}ﬁg‘r stllegl ﬁh%ﬁlents of the 8?mcles can

di nent's of the present invention, the property
ma“”?%@w§PF€§@m§8ﬂ§WF?V@SeIenent can be nDnltored insitu
OPetdrmining the pehpertyng tHeh&esmelﬁmﬁeufentn@ru@rm&&Sl anhdahng process may be

perfom@@w kngéﬂélr@rthe éetmc{)llﬂﬁctgﬂ gﬁ*ﬁéturg %ﬂ%xt 8%5%}11%%05&%'5% % | rs]emlconductor

uctor structure escr bove
Stmcfur? %‘Pe‘f"@ﬁ‘@% 200 10 qgpiEionglly w@pilwgs hegiy adaptedsfog inpreasing @ trmpeypture of the
semicor@ltidtdi etudtu ad@toRrfininp e propeety bEHe dtrds GensitiTe)eTehnRiN G2, theP&ation of the
for nmeasuring a stress in a sem conductor structure,
the system being provided in an apparatus adapted to
per form physi cal vapor deposition, chem cal vapor
deposi tion and/or plasma enhanced chem cal vapor
deposition, or any other deposition process known to a
person skilled in the art. Thus, the formation of
stress in the sem conductor structure 100 during the
dep03|t|on of at Ieast one of the | ayers 104, 105 ~can

e o a1

heater.
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| ayer 104 and/or the layer 105 |eading to a reduction
of stress in the sem conductor structure 100.
wOoeb@rm1Isng the property of the stress sensit PCE&/US2005/010474

el ement may al so be performed during processing steps
Otrheharu AR PARRO Sinlte %d@i@d PRddEni Y detelnﬂne[aﬁng ErB)“Uf @erstress sensitive
determ ning the property of the stress sensitive

elemen| eent can be perforned during or after a thermal
anneal i ng process. In t hermal annealing, the

S @H@ rﬁéﬂﬁgy&rﬁr ro‘(s,ésg M dif ed Wg’ﬁt? an & rr%&e p%rar%\ét?lg] gpthe rinanufacturmg

te erature OI‘ a etermne
Pr°°essan"ﬁltfanaraﬁ’§ter5§er é%@“??a%/ te@eerttrre &t @Hclua@law&acamg etpremperfonned eg, a

temperitire atrvlich@aedriniogd EteSayert nﬁmﬁﬁzbtﬂﬁct@fstrﬁcﬁﬁb d?@iﬁ)ﬁr{eﬁ alrge JaRmeter may

also co ?lse eépesglgF glug gn(l)p {mn ogt :‘Jlrg °5a§’<ta$§ (l)nna g?pom orn epg%ceﬁgh I’Ii?% é)arameters can
comprlseérﬁoemﬂtleuf@rsu@trrtmmd@r eoomppsifion of ¢ ofthedenositel! layers The parameters can

comprite@ gdBnEbLIS RN kIBGES &S&%eﬁlﬂ&ldﬁ@b |stt'dcfub€ 109, e%t Q ﬂﬁckﬁ’égsdéf(%ﬁe or more of the
suc energeti cal oraple hi

nol e nf av
eyers 3 6 iRm0 60 S g R € et B BBl fpi e e andor
width of py igsulstineepoftigvor abl e arrangenents. Deternining the

pfnoéaﬁré tedb&imdnR @ He PRSSt LGS b, 'tﬁéem&i!ifﬁgfﬁﬂ bof gl'é rntaﬂlg?acﬂlrmg process can
er f ornme

ermal anneal i ocess nma
compri SR NG SANP B AL et o U1 T e o s vention,
the modifieesionr piye mamtfacwmgng prcess @e ROOWIS voltdyg tist fotnatiot € 2B, A second

semtcoﬁ'tﬂgcor s% ap Qe fofl&@gy m@a.gsddf'tﬂe %ak‘ecﬁlmeﬁm;rﬁlg hﬂ&&ssa heat er

ad apte for 1ncreasi ng a te erature

s & potiRd crartagiring Greskss cah GOTEFé’tS% £orping 198 clepiEicab elspentiy the second
semicomfuctbiis@uctire, @§.S arseisasitdlly vend@dkied Tre bimilatitd Mg clbdiRalBRefdtive ne 110, 510,
710 mq{w hltf]tesegx?c%ﬁrﬁgtb TQI%C QH(D(?}C'[ Helcll @gecfp tran%%t%rs %@Q ]tobff‘rﬁ modification of the

base e determ ne

manufasttlrrf@sﬂsocs% #seretertv@ dimeshigi the sepmd Sfrmm@lat@t smurtrrg cgp beewbiseyed to different

stress cbfﬂ)tloﬁlﬁhdi{ﬁﬁiélédtr&&i ebh‘lerﬂlmttﬁirﬁrﬂ Genﬁcfbﬁdu@for sl'tfﬁcftlﬁ‘e paraneters Of

t nes manu %Ct U{
ome embqdiments o
) at enperature a
semworpﬁert@rcﬁtrme Vénog can gompeiprpre linet of rerapsparait ingkvrid rsgniler tonthe Eneol03 in the
semicoidd&orl sBYRIS 1doNa BJB@ sﬁrﬁl@? o %d}%ﬁ 0 itk YWaliddhGicRF &mgtﬁ% W a cantilever
rrse a reSSlJre or

r
beam Sleglrrptgﬁr rrHBfrV%Peﬂg'y 7B bR 1 Rir58 Sietnetnior o peng 1005
in the s&neongigton sreittered 1@a Mhaclommationsd tha steessaiBiive ¢lenentif tha second semiconductor
structur§ %? e %rﬁmﬁerdqwly%ealﬁ of Qtﬁptgrﬁi'aﬁ}] iy sagie pPdss Qb pst %edtﬁxg‘?%n O%Qhe stress

| ayers The parameters can conprise a di mension
Sm““WEF%m%%Pﬂﬁ#”*ﬁ%“@@ﬂ?@@ﬁﬂﬂ%%or structure 100, e.g., a.
th Ipﬁipﬁ'@&ﬁ tief stress @enditivenaiirentdh the B&ohdyetiicBnddEtorastrhdidr€ fe@lesentative of a

stress c dﬁﬁﬁ‘ﬁf tﬁp Jnd @enﬁé Flah%{o}]!n% turg lm%%@ e‘ten‘ﬁihgi' $i \{\4 ! Ic'lleteorrfninaat%n of the
nd and Wwdth o

rc a uctive
property ?\féltﬂ SHESH W@S“ﬁ’é Plﬁm@hm thefirsg ﬁfﬁ?‘”@ﬁﬁ@f(ﬁﬂt‘?&ﬁ‘t s of t he pr esent
| The@RdpbrBNof thehi@esiBifliifive GRInkR M M sdobid serREUAtREE Sucil@ may be compared

with thF £§o§?6r§rsooffctﬂ% strnelsas?PerrtsInR? [e en 1 gheotrrlrsé nssmlagn:i%ﬁ(tr Ssglgﬁltutre gg’gus, information

ICS?_I]'I? IIlVGIl I?Pu f’l g%?sg ??rl!l% veS eg%l?‘tnlg %0 nPJ n tl?e second

thEr
concernlgygégeeinﬂuepw\,(é e repqlification ofﬁhgj imfaufagtuiiogprodesst daghe stress in a semiconductor

muamgaﬂmgagﬁﬂﬁing process can conprise omtting the
nduct or structure

formati
Ry e sy AL PSP L WO P GH “HAIERT GHFHG o o
Each Ofphao‘bessmcom@tonﬁdmtﬁneed fomaguiy astns rof m gapfacioegprasess that differs from the

manufa&@rﬂi@ h)%&seg 9§eﬁk&ﬂn@ﬁre 6 h@%%rﬁi’c&ﬁtlcto@ lsﬁm%ms |1"1'&: hdd mc?hﬁ‘ﬁ)g rﬂg)cesses may
em conduct or st an el ectrica

ructu s
differ i ‘“c°6‘ﬁ OFURYS O dheypRrAEeters &Ffatl%firabtvé‘ ?‘Pté“"él‘fé‘i‘:‘trtnﬁ parersys IE%‘&& differ i whether
or not ah pdul@iodal Byer 6l:0pateridlGs formetlhe first sem conduct or
structure and/or a field effect transistor. Due to the
nodi fication of the manufacturing process, the
electrical element in the second sem conduct or
structure can be subjected to different stress
conditions than an electrical elenment in the first
sem conduct or structure. |In some enbodi nents of the
present invention, a stress sensitive elenment is
forned |n the second sentconductor structure whi ch

o o e o, . L
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structure may be perfornmed by neans of substantially

the sane process steps as the formation of the stress
weensiti9ve el ement in the first sem conductor PCT/US2005/010474

structure. A property of the stress sensitive el enent

| 'Ih $aB Lo SRCANDerSiEHIERR Mﬁlfgg a%ﬁ-ersyge}lsgt{v% efe%pnrt Is m{edl t tacﬁ of the stress

a stress condition in the second sem CO
enst el oo i GRS 08 GesSOR i g epehiv semconductor sucure,
The prdtte rofiitieadties nsemsdtive Remgtt G edch \of @fe fHAglitS bf 6&6 se?rﬂd%ﬁdut:tbﬁ/ Sructures is
determfib MR Of- StEUCt Ure.

etermpr oper t yfno{ntl Jﬁﬁ%fsdsn&?% ﬁg]étgegslngl%\%geh (gl ﬂzerr{én SeF’f’fonH%or HESHg may be
obtainedenj conduct or structure may be conpared with the

P TR&Ess Yh dath dfiR fift §eﬁl&‘éncﬁ&&%trﬁdtu\/d@ @ RIBALA th PneloP Biore lof GE parameters
t1on con ernln

of the r? ﬁ{ei@ac%g ng u&)fg:]egsre us?ﬂE to ?(ﬁt Hle Te a]?ef;tlvg f sgﬁucgrfdg?at?{étrm% 25 Mlqpﬂq&ence ofa

stress irapeearieondypior faictyteraasthe Py @ MEFTPTYMRGUT taor besdstablishedr eEseiblivhing the

dependglﬁe @m&&u@%dm tlle"bn@ Qﬁﬁor@m%m%or%nse Ren d££ fistiMatical function to data
u

o % i on, pl uralltx%ﬁ em con ctor
¢ mp“?’i‘gr gt s mf’r§ PGP 2 ‘i‘:ﬁ“eésr ‘“t th% I} $eEYICORIURHPI HHEFUHE tiprmed by the
manufagiiringgragese Baving tegmamedethy nmeans of a manuf acturing

pﬁ‘ﬂé%@c%% {eR@bnddbid S%Cﬁn’g dafP bl ftnlljn%d gy@%@&ta%odi%gd B&Q&&%ﬁé process, the

o formthe other sem con tor structures
oS 4 PR R RS RCEs B bty oning $iablished decadepge befpas thgfstress and the
first serhibendyrar simetuerasd tledna ot mde gaRrs offthemimfattindg ttbcdsf 9
Pm&%ﬁé% @Xfa&dri%g ]plcdl:efsj Iget[y COH%FMQ gdteb 1nm§erapr?ved vaﬁueﬁ of t]he one or more

addi t'i onal
paramefe g gnihe ishmeibrmeRied BRcten. TEmaY é%donebyanam opsignirgiionimethods.

einesl’ﬁhl tembﬁduﬁdﬁfs nggdhe fraseht iBkntloheths b BE&HSE ?tsﬂhe Im‘éﬁlfacturmg process is
ropert resentative a st
RIS 8 ST 6 Bl 45
detennﬂrw&y FHEBENE g steeps qah@atsct byengans 9bntiet mgtheradtieaiBmetion,rwhizh cdn be done by
means (ﬂ'ﬁpﬂnh@mm dl'g'oﬂ{}ﬂnﬁ Kno@fl tdf defssils siGIRAIGRNGICT Or structures is
rmin i nformation concerning fhe stress in

eac GBFmE‘glgnefi & thespé?‘?f“é SHater ghe edifietion Wstherignyfsturing process is

adaptedgh tbehg@e siressTih @hesipqoe@ semiqanduetortstrodture bleseftd b ptedetermined target stress value.
Values SEH &1@ REMEE QhrarididriiGh b Shtaine @by Ihﬁmﬁﬁdgaat s‘aﬁjard & aUitferefle b%%e% a stress

% ar meters of the manufacturing process used
el R P QU PR G GBS SR B30 5 by Asmatvely, vaes
of the ofidhersyorepacienptens devhiod tieffitted Bdtifemsitcall filncAonSasiine ki€l @fmined stress value
I r
may be gg&gﬁdzdj S’lﬁuesgﬂl deIdSne%P ﬁg oml}lﬁ%ﬁ él grg r@ éo tg%] skk?ﬁd per on. . oss
ofetFiend Aenitondusisr @T%@ﬁaﬁ%ﬁ@?@lsm méeeﬁf?# jcsquitf qompmsmg ggplurality of
electrlcﬂalbﬁielmhd 284 nolt toptibeQRtrdsOsebtvacl &A1 Si N gt h e one or

d th '
gmep G HFJM%’ g’f t n r sent ?nvsn Ene %u? elﬁctrlcta{l zemr?ath G & eﬂercfrﬁadly conductive

con ure formd
line or %ﬁ%@%@ tpfiiFionig fqrfh@eeeqelaﬁ’félmww of Titsesemisoringor structures. A property of
each of §8 Ble&MUATHIG 0% ca‘iltbl% H&driin6y. GARe QoA elREht BOMPER QI?‘eIQ:trlcﬁly conductive

o, ) SRR OE bl PROESESyod R0 2L H R L v
mobilityeaf clzpkge |C@1’1@dmdelgﬁewdi@algreof leeh wiEkaTiddrsfed trangisiers amcbe Hi@mined.

fine %Fop&ﬁ&‘ oF ARG 41 eﬁltn&ffbcdl e Crir@ et HBucRs? %tr&gue?ta be te ted to the
anU aCturlng g@ocess

propertl%aﬁaﬁesérfﬁ rSFIH]éW?JIF]%eég én H’Jﬁ)ﬁrS& SRR O SRUEpIRS- n",l“}ﬁl@ a dependence of the
property qfpn elvaribalddmeatonefstréshimd aGrgicanducb steicii@rcanizt cethigistea s ﬁﬁivaﬁkﬁgeously,

estabhs}tu@ea deben'fdélqe B@&J&ﬁ mgtpbga'ly off %§¥ekt9{51 elIern? arqun% %gss {llle se conductor

timzation
structurg ﬂ‘@wi)?‘@é‘é btf {Jesfrgbiecss “n‘ie%réblwali’eﬁle& aﬁt%ﬂecewalteh@ent to an mﬂuence of
stress. manuf acturing process is adapted to reduce a stress in
the second sem conductor structure. Values of the one
or nore paraneters may be determ ned by mnimzing a
stress cal cul ated by neans of a fitted mat hemati ca
function, which can be done by neans of optim zation
al gorithns known to persons skilled in the art. In
ot her enbodi nents of the present invention, the
nodi fication of the manufacturing process is adapted
to brlng a stress |n the second sen1conductor

I o

e
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may be determ ned. This can be done by neans of

solving algorithnms known to the skilled person. The
weeesndIwenm conduct or structure can conpri se aRCT/US2005/010474

integrated circuit conprising a plurality of

el ke ﬁl@hlﬁ&hm@ ) Ipl%EEﬁt NERENNAE fRRIEBS bﬁ? Qihs%ts&ﬁﬁ&e element in the

sensjtive el enent n sone enbodi nent
first sefnitf\c}%ftprosﬁucugﬁméy @E‘%Pflfecfallmnkgl aelwgﬂ{ty Ofé)e@Odlc fggiures 51m11ar to known overlay
structueh eed kd @ lal pyeciion dflGlfghnidnt knl phetokithogeapliyi. €A @ropérfyesE the plurahty of periodic
featureg L %n acchﬁ etvs}eg’n %Qée%ﬂc feghugsaa%g}or%ﬁ mtdgzeof pel,ﬂ#ctlon o{]t){e eri CL fga%ures and/or
uctor structures Ol% ?
a dmeéﬁl(@af Fhedoatllodtsl featiseit 4o Gefpmined ‘lYeftleéPSrﬁf ﬁé@actqnfetrx highe stress in the semicon-
ductor uttie kin®a loal @il BTG HEASBinSErofRfty @ﬂtl%qieﬁdd%}%duh‘es

G P b 15 B LRE et og Pl i 4 Bl iy be motied
practicgd; ig| diffeesnt gt tequivalenisinaness apparenidd itojet killed incthe puy davirr the banefit of the

teachmgﬁh@enﬁhﬁ&n&bmﬁl@ gheoﬁo&gs £R€ Bt @thht Jﬁ&efthé%‘rl wl [tﬁfff)ﬁﬁ& fm a d1fferent order.
rrres o

WO R ey T S
described m@@tc@p@@eba{n Itgethereforgterident mattthe)a{mmdpembwcmszntsfdmtllmd above may be

altered St 03 ied GRS hif kM8 VEiBIBUS cdnBiadrRewitli] He s%&Jq' £& @ﬂ“tc Bfollhe invention.
tures. Thus, a dependence of the property of

ACCOTdE‘?&CLFQrRr@%ﬂUODeﬂO e“blﬁaséet§‘lr5hé‘§t§e §laimsbelogni conduct or
structure can be established. Advantageously,
establishing a dependence between the property of the
electrical element and the stress in the sem conductor
structure allows one to attribute desirable or
undesirabl e properties of the electrical elenent to an
i nfluence of stress.In further nodifications of the
present invention, the formation of the stress
sensitive elenent in the first sem conductor structure
may conprise formng a plurality of periodic features
simlar to known overlay structures used to test a
preci sion of alignnent in photolithography. A property
of the plurality of periodic features, e.g., spacing
bet ween the periodic features and/or an index of
refraction of the periodic features and/or a di nension
of the periodic features, are determ ned by neans of
diffractonetry. The stress in the sem con ductor
structure can be cal culated fromthe determ ned
property of the periodic features. The particul ar
enbodi nents di scl osed above are illustrative only, as
the invention nmay be nodified and practiced in
di fferent but equival ent manners apparent to those
skilled in the art having the benefit of the teachings
herein. For exanple, the process steps set forth above
may be perforned in a different order. 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 may be
altered or nodified and all such variations are
considered within the scope and spirit of the
i nvention. Accordingly, the protection sought herein
is as set forth in the clains bel ow CLAIMS WHAT | S
CLAI MED: 1. A seniconductor structure, conprising: a
stress sensitive elenment, a property of said stress
sensitive elenment being representative of a stress
condition in said sem conductor structure (100); and
an electrical element (110), wherein said stress
sensitive elenent and said electrical elenent (110)
conprise portions of a common |ayer structure (107).

2. The sem conductor structure of claiml1, wherein
said stress sensitive elenment conprises a line (103)
of a transparent material. 3. The sem conductor
structure of cIa|n11 wherein said stress senS|t|ve

I o o - I L I I N\ [ =~ N\
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configured to provide a spacing between said elastic
el emrent (509), (709) and a bottom surface. 5. The
weeamisaaeymdsict or structure of claim 1, wherein sacd/uSapen10474
structure (107) conprises at |east two |ayers of
different materials. 6. Acgygyem for neasuring a
WHA,IZH in a sem conductor” structure, conprising: a
Asitive element formed in said seniconductor
stir uct wrsemitd@@)or stewatue] @opuisingal el enent (110) formed in
S @lshss QRO BEMGH Qarprﬁjelrt}u&tshliﬁ %tresé’@ﬁsrltﬁ/'e @leﬁ?'lt Heit Iregrgs%ntatwe of a stress

senS|t|ve el ement and said el ectri cal ement conprise

por t i oGP B SELHREAPEger gt iare ( 107); a first
anadlgeries] cadep(led), t o deternine a property of said

S %&giﬁ‘ sa‘fﬁesﬂg'sjs génygve%leﬁl% gﬁd said %1eglacq{ 889!%5{ (¥102§0md%se portions of a common
representative a stress con

sem cot?éi?fé‘f"d?“eétwmt ure (100); and a second anal yzer

adapt edhd semideidadtsrstiRuie JpEIREl derd saidirdds Rh@ck Ellelﬁﬁllt comprises a line

7. The systemof claim®6, wherein said
(103)0?%§y§sﬂﬂe§t(e%a§e?%l ve el ement conprises a |ine (103) of a

t F-ans pahetsnicpipgersarcturgof chie 1 syhetedmsaidfstress sangiii®, element comprises an
elastic WBE(50D) SJofl Stress sensitive el ement conprises an

eI asti ¢, el enen 509 709 The s a

6 e TS SRR 2y, O A e B e S Qe ompin g 612
conﬁgttr@y@prsw@fa sprcing betwast saireefagtio efehnsnt (300), (7TTHendsaistiegmsuwthcec| ai m

85 fur tﬂfh%’émﬁ&ﬂ@dtdr%ﬂrﬁglrea&f ciaﬁﬁf’ LnQbe semjlléﬁat t&l@ﬂnje)(lmg é)lng))tses at least

%fﬁur ed to provide a spacing between said el

t""01“3'81158 e ‘Bﬁ@)ﬁs (709) and a bottom surface. 11. A

syste mfsmemfmamamqma sress i aassiBiconducgor St&lnmepmﬁhmstﬂgr

st Etfégstséhrsﬁve &t hrmbd'd sa d@serﬂc&ﬁiﬁ&or%&ﬂﬁ&e (Mf) el :Hent

formed 1 n sald sem conductor structur 1 -
affaplyrisrl demept (149nfgrmed | gd seamigopdustor zteltt)lreawaeran [s4iy pigess sensitive
det ect élEme(an&g)sa,ld Geiridal aﬂa&ny&ﬁfprlh@'bﬂﬁ&lsaﬂzﬂ@tnﬂ_ﬂn ta@er structure (107);
Sg IE‘ Ql% Et%cg{?)ecfe{e%}n% ar égoeg% a (S @Zétsreoss seeglls‘,ci{weleYerenerﬁl S%H%Qgpbrty being
condi t Teeﬁﬁseptﬁlvg af aptrese mné@mm esidyemigenduatqr girustufeX O); and] 2.
ThgcsM laBBer edapd @ld&brﬁ:ﬂne a%ﬁér@'of‘saﬁl@lea‘rl&t 4 &%t ($ﬁ)§‘5| tive
rerléfgflmf}ite sy%ﬁn& P S5 1rrne6 r\{vhgrgmgalg ﬁ%ﬁsil %eg?,mve‘ oei:eﬁ\pﬁ% cggtprlsgsna line (103) of a
transparentpmerleloupl er adapt ed to couple light emtted by said
| g.ght Py 628h 6, WhQeit Aidlstebs"Bnskil O 3m G C&Iﬁﬁ%% LB element
509), &&éer i al ; andan out put coupl er configured to couple
( ht out of said line (103) of transparent nmaterial .
13. A Hietspoah ¢fohinadjvskinngd aydramnefuecbupriseat pasd 6@l8yefsQF different
materia. S€M conductor structure conprising: formng a first
sem conduct or structure (100) by neans of the
ntthuf alteuvitsy ohrlgitek sﬂlrﬂlrsro?oa%sgngaat deept 08 mowh €51t} \(312) configured to
prov1de&1| spatip betwdan Sidd ethstid eleRient$509), (709)GhCd Wktors fuffat ur e ( 100) ;
ter sensitive
Fle me %stggllf% n%las%ﬂrgats}éesgfn a%ém?og%%cé)ﬁ%rﬁl{mal‘rte c\c;mprls%ng
st t*‘@%ﬁenéléﬁcﬁleﬂl@ﬁ rﬁoﬁn?fl i3 aﬁldﬁemict@tﬁ% eficeshadct or structure

( Mﬁlyzemdﬂpﬁsﬁigrhglgﬁt&bﬂcmﬂym li-ghtl dddcth (O®F S&id B{ﬁ%@&l b8k adapted to
said d er m ned opert stress sen

el enen ete me a_pro epcg ﬁ' &S seg?ﬁlve e}%&anurg,ts @ pgolpFrgle[eHg éepliﬁ;ntatlve ofa
means %ﬁrﬁssgmdtﬂwmdtl‘ﬂ $e@@omﬁmsmmnalm process; and

f IU M NeheaPstél BCIHdih ARl wiRleBNBAstréss IhOhivel deniad Qm&%‘é@@ gne (103) of a
0 du r struc%}yre 14. The nethod of claim1l

tranSpa%té'}a PRy AN & PR ESs ensi ti ve el enent
conippuit swlelf shprrdhg caudld lght émit@Dy sofd lightt somnas (2a1)emb said line (103) of
mat er i @nsgafdntSBtefaifdnfi St Ssem conductor structure.
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15. The nethod of claim 14, wherein determning said

property of said stress sensitive elenent conprises
wde@rmm1isng a wavel ength of |ight refl ected i RCTAISA05/010474

l'ine (103) of transparent material. 16. The nethod of

%% 8\%&3‘% ]belerm%f:glﬁje&o g&ltpﬁrl ?ﬂt Bht%gsaﬁl%g( 18 gp@aﬁgp)éreﬁfma§§él

trve el enen nmpri ses neasurlng
Bt er A eivd &7 a@usrwwfawgﬁ PIGRFS fr Sepisqreugtay St PG
(f&r%k a @fst Jemamwretmcturam; byaheans? the iﬁbﬁfdﬁﬁinli'gqﬁoc@sfs claim

erein f.or errent
Wtunp RELE! PraliOf A AL M QRAREISL S/ B8 PTECT
Petermingrtelaqdopetty @ﬂsaid iress7sensjifye element, geid @WH‘F‘E&I |bﬂlgg éealie%fntat“’e °f a stress
pr Opefcsdam@ﬁ inSAd ﬂrstsstszﬁle&ﬁu&cﬁﬁt&b&lte\(ﬁmﬁl ement conpri ses
?niot m | 8‘83nufa%gmg%9%§st? %Ssgzl 0?1’ as?un \ﬁieetg a%x}ed S}roﬁgggcﬁnsgid stress sensitive
i nfl uehment,of stress on an el ectrical eI enment in a

$&Ming @ BbHAs Qfic R ek tbire b§1§l€ﬂﬁ§ malmodlfﬁea hfhR uBinShrb @S Sand
sensitive ele tor structure

iy = S Gk CADIR B e BN FRoBi
dem cahdmeth@irof shinuts, wheeif oDl saitiestress mdnsitivegeleaeptreoppristsyforming a
line (103? b S i eS%aré&t &Ral §1Q:.Qi§ k'l;s{ MBicHlaEaR @&uctm%w d property being

ntative tress condition in said
d é i cdneitehest 0f§talﬂu é"t Bﬁh@el(‘ fegpiningseid Prepey 9§ Saf et esitiye element
comprls@fdet&ﬂiuﬂlgelvﬁ(zdlernigtﬁ af lighd refieetad in sAdhe BB pdf irmgpasaai whtgpiabper t y

sai I t
s%r essﬂ% g‘nsn (ff \?gﬁne £ w%g?ﬂ? d?@nﬂ%%gﬁgroﬁerr%%? atui/ sl‘ﬂggs s&%ge element
compriseapyepsaing af elﬁem‘tlwgofgéﬁnsrh gt gptiselgath & seifl e (403 pisgpsparent material.
qenpr |'I$€§letf1&1f dﬂ:l@lﬁl B, Wheidh forhid) sai@fstrads defisivs plath@n tomprises forming an

) terd al sai d sem conductor structure. 21. The
elasﬂceﬁ@f‘ﬁ@a% (f7b8I aim 19, wherein formng said stress

dénsi tThy eebddefeshin £ rbereis deferngning; spig) Pepperie| of 1 gress|sengitifg clement
comprlsés%gtgamnn(gaqgﬁectmn 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);

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
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).



