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OU3NYECKAS AIIITAPATYPA

VK 539.1.043

U EE DJIEMEHTHI
PACS: 85.40.Hp

Cnoco0bl N3roToBJIEHHSI CAMOHECYIIIUX PEHTTeHOIIA0JI0HOB
A. H. I'enyenes, C. I'. baes

Onucanbt KOHCMPYKYUA U CROCOObL U32OMOGNEHUA CAMOHECYUUX BbICOKOKOHMPACHHBIX 6
Penmzeno6ckom cnekmpanviom ouanazomne onun 6onn (A = 0,6=14 A) penmzenowaénonos,
AGNANOUWUXCA UHCIMPYMEHIMOM ONA POPMUPOCAHUA 6bICOKOACNEKMHBIX PE3UCHUBHBIX MONO-
J102Uil MOAWUHON 00 1 MMm u donee, npuuem KaKk u3 nO3UMUGHBIX, MAK U HE2AMUBHBIX PEHM-
2enopezucmos. Iloopoono onucanvl 06a cnocoda u3z0mo6IeHUA: HA OCHOGE NAAIMOXUMUYeE-
CK020 mpaesienus u Ha 0cHoge nazeproil pe3xku. bvinu uzzomosnenvt oopazyvt 06oumu 3mumu
cnocobamu u npoeedeno ux cpagnenue. Boinonnennas paboma noxkaszvieaem, umo maxkum oo-
PA30M MOMNCHO U320MABIUCAMb CAMOHECYUIUE BbICOKOKOHMPACMHbBIE PEHMZEHOULAOI0HbL U
LIGA-wabnonbt u3 npomMuluiieHHO @bINYCKAEMBIX (POIbE MAIHCENBIX MEMAIN06, MAKUX KAK
manman u Op. ¢ MUHUMATbHBIMU mOnoaocudeckumu pamepamu 00 15 mkm. Cnocod nazep-
HOUl pe3Ku ¢ UCNONb306AHUEM MOUIHO20 (PemMmoceKyHOHO020 na3epa 0o/iee Oonepamueen u
mpeodyem cyujecmeenno MeHbuiell mexHoN02UYECKOl NO020MOBKU U MEHbULE20 KONU4ecmed
onepayuil 014 e20 peanuzayuu.

Knrouesvie cnosa: penrrenomabnon, LIGA-mabnoH, mia3MoXUMHYECKOe TpaBJeHHE, J1a3epHas
MHUKpPO0OpaboTKa, azepHas pe3ka, LIGA-TexHONOrusi, KOHTPACT PEHTreHONIa0I0Ha, PE3UCTUB-

Hasg MacCKa, aCIICKTHOC OTHOIICHUC.
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Methods of manufacturing self-supporting X-ray templates
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The design and methods of manufacturing self-supporting high-contrast in the X-ray spectral
wavelength range (). < 0.6+-14 A) X-ray masks are described, which are a tool for the formation
of high-aspect resistive topologies with a thickness of up to 1 mm or more, both of positive and
negative X-ray resists. Two manufacturing methods are described in detail, namely: on the ba-
sis of plasma chemical etching and on the basis of laser micro-processing (laser cutting). Sam-
ples were made by both of these methods and their comparison was carried out. The work car-
ried out shows that these methods can be used to produce self-supporting high-contrast X-ray
masks and LIGA-masks from industrially produced heavy metal foils, such as tantalum and
other with minimum topological dimensions up to 15 microns. The method of laser cutting
using a powerful femtosecond laser is more efficient and requires significantly less technologi-
cal preparation and fewer operations for its implementation.

Keywords: X-ray mask, LIGA-mask, plasma chemical etching, laser micro-processing, laser cut-
ting, LIGA technology, contrast of the X-ray mask, resist mask, aspect ratio.
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