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A new net hod of photo-reflectance characterization of
strain and active dopant in sem conductor structures
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(mrl\UmENﬂIeEAIoAPMTmﬂm&HEDstER {THE @STENTIt® OBRRIS Ol TRIGATY (PCT)
principle of the strain a e gtive dopant
19) Wolld Ta6llefiil Padpe@N OF @ fikition LS ’P\"x 0
" oot anarsfibecsanne ‘Si gnal fﬂu) WG o
interband transitions in &gz »\. m conduct or
(Baduematimal Rubliation Ddé ch ar pchpghl y SEhbiterpationy] GublicptigniNumber
andMay 2467 (30528PANnt t hr oug he effeW(bfZ()(NE/OSOSﬂ) A2
1) 1] orretergfgsc%?gﬂ_gﬂl?)?ace c[|1_ar g;etrl ergs 'nquceq%gcéggn%vmlaz CA CILON,
ace. To a a|n
O e Peones 1y e R oy v v s 11
(21) IngesrivranibpicatoNuinhetoUS Wave probe jpagetc, Reary, Kﬁa@@ulszedA LC, LK, LR, LS,
coi nci dent on a sERTESHEEIBY st ructuneLy, FASMPBAPMK, MN, MW, MX, MY,
0 > . 15 MY OptNG Nl No.OEePM, PG, PH, PL, PT, RO, RS,
22 1 R N DG S GRR S TRURIY) 52 anil ok ARG BHSK S CRL BY SY. 11 T, T
(25) Filingdiapgyede: gener at or oper athingligh i n t TT%&@% US, Uz VC, VR, 24, IM, ZW.
(26) PJbQQJﬁJﬁlZLaﬁ&M*Z The probe %Qﬂﬂ | @A BetkaliyessSoHaWse indicated, for every

operat| ng 1n the VI S— UV and |s ge’wépﬁtgil ale@teqmavedu ARIPO (BW, GH,

9 7 005) KG KZ MD RU T, TM)
é?@ éOI’]dUC% (ﬂc 7L{1)I(7) %006)-11’1%S pun‘[%uropean (Ei élél\é% CY CZ, DE, DK, EE, ES, FI,
11/ C 0551 JAG Bkt(z5t1 266)M eNLER M, NL, PL, PT,
sanp e Pr obe specu ar ref I ect [ onﬁ) EE 8l mir;h)&mPe(@FandF CG, CL, CM, GA,

(71) Apitiga vvavel eng | S I enmwedQUSY, M. R8I ¥ TD, TG).
7 ;E;?a e ustln 787 I%g h[IUHHS]p%le)Od\&WI I gul?)fjsheds directed onto_a
‘a 8de” BAd ‘Converted to an el GRLY ieakioSh Q0B epod D8 o be republished
(74) A@mobenm giilgnalw.L hen NeaRtidiaRs PUNPod AGHGESL: Qj;banges in
AtshIeTgé%TPt(Uﬁvduct or materi al opt | cal res ons .
or iw letterc san hera vzatl ns refer to the "Guid-
(81) D§s%m§éd SltaYeg( s erwzsrel%z%;cated orp every an{e&é son Co hgreva ons appearmg at the begin-
KAy B PMbra o Elsza, by SAENG! Atl, 8001 ¥oh OB LotV Guclere PCT Garette
refl ectance signal. Thus phot o- ref I ect ance | nf or mat i on

(54) Thi@ }ﬁﬁ@f) A8 Sy 8l MK LEPR QA cﬁﬁ?ﬁlmﬁﬂ&tﬁD ACTIVE DOPANT IN SEMI-
CONDU@%E Akuv@rES equency, punp intensity, punp and
probe pol ari zati ons.

(57) Abstract: A new method of

photo-reflectance characterization
of strain and active dopant in

14 P
semiconductor structures has been
AR /R (Q)“ developed for characterization of
o 5 physical properties of semicon-

ductor structures. The underlying
principle of the strain and active
dopant characterization technique
is to measure photo-reflectance
10 signals occurring nearby to
7 8 9 interband  transitions in  the
____________ ﬁ g semiconductor bandstructure and
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B T Rt W s 4 which are highly sensitive to strain
; and/or active dopant through

¥ 11 the effect of the nanometer scale

space charge fields induced at
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the semiconductor surface. To
12 attain this, the present disclosure
comprises an intensity modulated
pump laser beam and a continuous
wave probe laser beam, focused coincident on a semiconductor structure. The pump laser provides approximately 15 mW optical
power in the NIR-VIS. The pump light is amplitude modulated by a signal generator operating in the range of 100kHz-50MHz. The
probe beam is approximately 5 mW operating in the VIS-UV and is generally of wavelength nearby to strong optical absorptions in
the semiconductor structure. The pump and probe are focused co-incident to a micrometer scale spot on the sample. Probe specular
reflections are collected and the pump wavelength light is removed using a color filter. The remaining probe light is directed onto a
photodiode and converted to an electrical signal. The probe AC signal then contains pump induced changes in the semiconductor
material optical response. Phase sensitive measurement is performed on the photodiode output and the AC signal is divided by the
DC reflectance signal. Thus photo-reflectance information is recorded as a function of probe wavelength, modulation frequency,
pump intensity, and pump and probe polarizations.




