Water-gated Al:ZnO Thin Film Transistor
for Biosensing Applications
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A biosensor based on Al:ZnO water-gated thin film transistor on a polyimide substrate produced
at room temperature by magnetron sputtering with channel width/length ratio of 12.35 and channel
thickness of 45 nm. Gate-channel electric capacitance was determined by electrochemical impedance
spectroscopy (EIS) and resulted in 40 nF/cm?. The electrochemical window of the gate-channel system
equal to 1.2 V (from -0.5V to +0.7V) determined by cyclic voltammetry. All AZO-TFTs exhibited high
field-effect mobility p = 7.88 cm?/Vs and threshold voltage Vi = 70 mV. DI water solution of 10mer
(CCC AAG GTC C) DNA aptamer (molar weight — 2972.9 g/mol) in a concentration ranging from 1
pm/ul to 1000 pm/ul used as an analyte. An increase in aptamer concentration caused a proportional
increment in channel conductivity of TFT. Maximum aptamer concentration increased transistor
channel conductivity by 64% compared to the analyte with no DNA aptamer.
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Biosensors, kura pamata ir Al:ZnO tdens varsta planas kartinas tranzistors (TFT) uz poliamida
spamatnes, kas izgatavots istabas temperatiira ar magnetrona uzputinasanas metodi ar kanala
platuma/garuma attiecibu vienadu ar 12,35 un kanala biezumu 45 nm. Varsta-kanala elektriska kapacitate
tika noteikta ar elektrokimiskas impedances spektroskopiju (EIS), kuras rezultgjosa vértiba ir 40 nF/cm?.
Varsta-kanala sisteémas elektroktmiskais logs ir vienads ar 1,2 V (no -0,5 V 1idz +0,7 V), kas tika noteikts
ar ciklisko voltammetriju. Visiem AZO-TFT bija augsta lauka efekta mobilitate p = 7,88 cm?/Vs un
sliekSna spriegums Vi= 70 mV. Par analitu izmanto 10mer (CCC AAG GTC C) DNS aptaméra dejonizeta
tdens Skidumu (molmasa — 2972,9 g/mol) koncentracija no 1 pm/ul lidz 1000 pm/ul. Aptaméra
koncentracijas palielinasanas izraisija proporcionalu TFT kanala vaditsp&jas pieaugumu. Maksimala
aptameéra koncentracija palielinaja tranzistora kanala vaditsp&ju par 64%, salidzinot ar analitu bez DNS
aptamera.
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