Solid State Nanopores
in Biosensing
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Applications

lonic current blockade for nucleic acid
sequencing

Nanopore force spectroscopy for
molecular interactions

Fluidic transistors for molecular capture

Zero-mode wave guides for molecular
characterization
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Current Blockade
Setup
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Current Blockade
Results
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NPFS Setup
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NPFS Results
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Nanofluidic Transistor
Setup
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Figure 1. Schematics and SEM image of the nanofluidic
transistor. (a) NFT is in buffered 10 mM NaCl solution. The
source well is grounded through a Au or a Ag/AgCl elec-
trode and contains 2.5 nM of 100 bp DNA fragments. The
drain well has +800 mV applied. (b) Two versions of the NFT
were made, thick andthin. The thick NFT is designed tohave
a 140 nm thick membrane composed of 30 nm thick SiN,
and 80 nm of gate material surrounded by 15 nm of Al,O;
deposited by ALD. The thin NFT has an 80 nm thick
membrane composed 10 nm thick SiN, and 50 nm of gate
material surrounded by 10 nm Al,0:. (c) Pores are milled by
FIB 500 nm apartin a4 x 4 square pattern. (d) SEMimage of
an array. The sale bar is 500 nm.
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Multi-NPFS Results
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Figure 2. Epaimmtlreuls of DNA Gptue Qe v V, compand © dmulaton. The mades moresant e expedmentd
resdits The amor bas ame stindasd deviatons of experim et esuits Simulited results are shown as sold Bnes. (a) Plot of
DNA cptwre Qe vi V, for vadous solution piHs of the thick NFT devices. When V, = + 300 sV, V is able © control DNA
capture ate of te nnofiuidic tansisee (NFT) Dy al@ring e Counero n o nomn Yo n. Futhe, the solution pH Jdso dtas
pome sudace chamge. Thus, chang ing pH msults in shifing the DNA cGpture theeshold. In siulations, this pH dependerce is
modded by assgning differant sudace charge dersites (Supponting Infosvaton Tibe S3) We ds0 pedoaned e
expedament whan Vi, = 0V, the net tansloaton rate is small, co. SVs. () Semilog plot of the resulls shown in pand (aL
(€) Plot of DNA cprwre rate vs Vg of NFTs before and afer the des ign revision © enhance modulaton Soth devices am in
solution with pH 95 The thin device, with smaller dameter poses and 2 Tinner gate dielec e M, has enhanced gate
control. The applicaton of the sam e V, aross 2 thinnermembrane st i L gertansmembrane electricheld, & well This
results in strong o mla e EOF Bt an trnthedevice offat bw V, andhave lrgercap trerate athigh V. (d) Semillog plot of
the sesults shown in panel (<)
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Possibilities For NRG &
SiMPore

® Backfilling FIB nanopores - novel shape &
properties

® pnc-Si windows in NPFS - small diameter,
controlled #s of exposed pores

® pnc-Si nanofluidic transistors - size-binning
complex samples
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