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FocusedonBeam(FIBXirectnano-patterninghasbecomeestablishedasversatile,
and precise fabrication method of smallest features at the nanoscale[1].

Applicationsin nanoscalescience are manifold and require high resolution
fabricationtechniquesat high fidelity, accuracyand reproducibility. As a result,

high demandsconcerningsputter yield, beam stability and patterning resolution
are madeon the ion beamfor direct FIBnano-patterning. Liquid Metal Alloylon

Source(LMAIS)is an emergingFIB source technologythat providesa versatile
solutionto deliverlight or heavyandfast or dow ionsfrom a singlesourcefor FIB
nanofabrication2]. We presentuniquedirect nano-patterningresultsanda novel
workflow usingGaBiLLMAISThisworkflow allowstakingadvantageof the benefits
of the different beams. Gallium, Bismuth and Lithium ions are emitted

simultaneouslywith subsequenton separation in an ExBfilter.

ALithiumion beamhasthe smallestheamdiameterandenableshighestpatterning
resolutionaswell asimagingresolutionof allionsavailablefrom LMAIF3] whereas
Bismuthion beamprovideshighersputteryield at higherdepth resolution[4].

To overcomechallengesduring patterning of sub-10nm metallic nanogaps we

presenta 2-stepfabricationprocesdor bowtie nano-antennasThisapproachtakes
advantageof largevolumematerialmillingwith a Bismuthion beamat highsputter

yieldto speedup the entire fabricationprocessaandsubsequentateralfine shaping
usinga Lithiumbeamfrom the sameion source.

Beyonddirect nanopatterning,Lithium asthe lightestion availablefrom LMAIS
providesexcellention beamimagingcapabilties. Latestresultsof 3D milling and

ion imaging with Bismuth and Lithium ions for 3D sample tomography and

reconstructionwill be presented.
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Fig.1: Li FIBpatterning of heptamerarranged nanohole(HNH)arraysin 50nm Au film on SiQ and
subsequentiion beamimaging

Fig.2: Stepwisdabricationof nanobowtiesin 50nmAufilm on St a) BiFIBfor large volumemilling to
excavaterectangularboxes b) LiFIBfor fine shapingbowtiesstructuresat highestresolution

Fig.3: 3Dreconstruction5pmx5umx0.85pum)of semiconductochiplayersby BimillingandLiimaging



