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— 1)FinFETs-Technological Development ™

A challenging fabrication process of sub-50 nm FinFETs using a local SOI
lk silicon has been developed. Thanks to Si,N,
'ins are detached and isolated from the bulk by
it bulk electrical contributions.
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Figure 1: (top) SEM cross-section of vertical
fins before and after wet oxidation; (bottom)
SEM top view of a SINW and its anchoring pad.

—2)5ensing FinFETs-Liquid Environment'
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Figure 3: (left) Measured |-V, characteristic for a metal gate FinFET (right Y-axis) in comparison to |-V (left Y-axis) obtained with a
reference electrode iin differnt pH solutions for a FinFET sensor; (right) current variation ,Al,, while the device is exposed to
solutions of pHvaluesfrom3to8 overtime.

he FINFET sensors with HfO, on the surface are characterized in a
liquid environment. A tubing pump and a valve system are used to
exchange different pH solutions. The liquid potential is controlled by a
flow trough reference electrode which can be swept or kept fixed. Time
dependence measurements are performed to study current variations

when a sensing event occurred at different biasing conditions.

1600 >00
o l, T @ pH3 |, 1 @pH10 o
463 £ 4.8
14001 1460 + 5.4 \ 400 |
- ) XV g 1.5V ®
EPOXY for wire protection S 1200 1330£3.4 o , | = X 376 £3.2
= 1230 £ 3.2 v oy Ve | g %00 Ve g
, , , _ S ez~ 4V @pHa = =1. 5 FinFETs
AlSi1% lines for device connections % 1000 | 3 Vo™ 1.5V ant 273 +2.3 Loy =10um
O < 200 Te, =30 nm
c E H., =85 nm
SU-8 to prevent contact of Al and liquid Figure 2: (left)Silicon chip with sensors (a) and metal gate FinFETs (b) 2 200 =) Thoz = 80
embedded in a chip carrier with PDMS microfluidic channels; (rigth) Q
[1] based on the Finite Element Analysis design presented in S. Rigante et al., otpical microscope top view of single FINFETs with AlSi1% connections Max Al : 100 |
Microelectron. Eng., (2011), 88, 1864-1866 and SU-8 openings. ‘ d- Max Al:
[2]S. Riganteetal, ULIS2013 600 271 nA/pH 105 anH
. . . . 4][5] ' ! ! : ! 0 ! ; ! ; ! ; | : | ; !
— - Sm— 5 6 7 8 8 7 6 5 4 3 2
4)Sensing Inverters-Liquid Environment' N N
Figure 4: Measured average |, for different pH values collected in time with corresponding standard deviation; (left) the reference
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-Collaboration works!

¢ All measurementsinliquid have been carried out at the University of Basel (collaboration with Mathias Wipf, Ralph L. Stoop, Alexey Tarasov)

¢, PDMS microfluidic channelsand layout compatibility directions have been provided by Paul Scherrer Institut (collaboration with Kristine Bedner)
¢ Circuit simulations and modeling of sensing integrated circuits have been performed together with ETHZ (collaboration with Paolo Livi)

L, A major contribution inthe characterization of ALD high-k oxides has been provided
L Allmeasurementsin air have been performed and investigated at EPFL, with the sup

oy Paolo Scarbolo (University of Udine)
oort of NanolLab (Antonios Bazigos and Wladek Grabinski)




