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Pazpaborana TepMoXuUMHMUECKas Jla3epHAs TEXHOJIOTHS TIPSAMOW Ja3epHOW 3aIUCH
aAMIUTUTYAHBIX ¥ (Pa30BbIX NU(GPAKIMOHHBIX CTPYKTYp Ha JABYXCIOWHBIX Marepuanax Zr/SiOp,
Si/Ti u Si/Cr. OOHapyxeHa aHOMalbHO BBICOKAs Pa3sHOCTh (pa3 MpH OTPAKECHHU CBETa MEXKIY
9KCIOHUPOBAHHBIMU M UCXOIHBIMU ydacTkamu Zr/SiO2 m o0pa3oBaHHE HAHOIOJIOCTEH BHYTPH
MartepHaia BI0JIb TpeKa j1a3epHoro my4ka. [IpogemMoHCcTprpoBano ¢popMHpOBaHUE HA MaTepHale
Zr/SiO2 orpakaTeabHbIX TUGPAKIUOHHBIX CTPYKTYP IO MOJHOCTBIO «CYXO0i» (0€3 KUIAKOCTHOTO
CCJICKTHBHOTO  TPABJICHHS) TEXHOJOTHH. VICIOnb30BaHWE TEPMOXUMHUYECKOW  PEaKIuu
obpazoBanus cuunuaoB st Si/Ti u Si/Cr cylmiecTBEHHO pPACHIMPUIIO JUAMAa30H MOIIHOCTH
JIa3€pHOro IMydyKa JUIsl TEPMOXUMHUYECKOM 3anucH (A) 10 CpaBHEHUIO C peaklued OKUCIIEHUS U
YIAYYIIAIO TMPOCTPAHCTBEHHOE paspenicHue. CPopMUPOBaHHBIE METAILIO-CHIIMIIUIHBIC MacKH
MOTYT OBITH MPOSIBJIICHBI JBYXATAITHBIM TPABJICHHUEM M 3aTEM HCIOJIb30BAaHBI KaK ONTHYECKUE
MacKM WJIA MAaCK{ JUISl TIOCJIEIYIOUIEr0 TPABJICHUS MOMJIOXKKH. 3HAYUTEIBHOC H3MCHEHUE
OTpPaKEHHS TPU 3allMCH HA JAHHBIX MaTepuanax IO3BOJSCT pealu3oBarh IN-SitU KOHTPOJIb
(dbopMHpYEeMOTo PHCYHKA HEITOCPEICTBEHHO HAa YCTAaHOBKE JIa3¢pHOM 3aIiCH.

Pabota Beimonnena 3a cuet rpanta PH® (mpoext Ne 22-79-00049).
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Puc. 1.9. Mukpoun3obpakeHust 3aliCcaHHbIX CTPYKTYp: @ — Ha Zr/SiOz (R — na otpaxenue, T — Ha
npomnyckanue); b — Hanomonoctu Ha ckoiie Zr/SiO; (COM); ¢ — Ha Si/Ti 1o (cBepxy) u mocie (CHU3Yy)
CTpaBIUBAHU CII0S Si (MUKPOU300paKeHHS Ha OTpaXkeHue); 0 — aTarbl MPOsSBIIEHHS MACKH,
3ancanHoi Ha Si/Cr (MUKpOH300pakeHHs Ha OTpaskeHue); € — poTorpadust TudPaKIIHOHHOM JTHH3BI
(mrametp 50 mMm), 3anucanHoit Ha Si/Cr

Fig. 1.9. Microimages of written structures: a — for Zr/SiO; (R — reflection microimage, T —
transmission microimage); b — nanocavities on a Zr/SiO; cleavage (SEM); ¢ — on Si/Ti before (top) and
after (bottom) etching of the Si layer (reflection microimages); d — stages of developing a mask written

on Si/Cr (reflection microimages); e — photo of a diffraction lens (diameter 50 mm) written on Si/Cr

A thermochemical laser technology for direct laser writing of amplitude and phase
diffraction structures on by-layer materials Zr/SiO>, Si/Ti and Si/Cr has been developed. Due to
the anomalously high phase difference when light is reflected between the exposed and initial
Zr/SiO2 areas, the formation of reflection gratings with a diffraction efficiency of over 30 % has
been demonstrated using a completely «dry» (without liquid selective etching) technology. The
use of a thermochemical reaction for the formation of silicides significantly expanded the laser



beam power range for thermochemical writing (A) on bi-layer Si/Ti and Si/Cr films compared to
the oxidation reaction and improved spatial resolution. The formed metal-silicide masks are
developed by dual-step etching, providing unique selectivity, and then used for photolithography
or as substrate etch masks. A significant change in reflection during laser writing on by-layer
materials allows for in-situ control of the formed pattern without development. The patentable
technology expands the scope of application of laser writing systems created jointly by the IAE
SB RAS and TDI SIE SB RAS.
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