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Ty ©

p-type Si

MOSFET ISFET

Nanoarchitectonics, Nanotheranostics, and Nanoelectronics

Nanostructure Devices and Technology Laboratory

Annual Research Review, Dec 412012 @ UCLA Kaveh Shoendeh/ 2



. 4  Non-Planar Channel FET Biosensors
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Biosensor Operation in Water
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Biosensor Operation in Electrolyte
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Figure of Merit: AI/I
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Sensitivity is a Function of Biasing Point
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| Bias Dependence of AV, g
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Electrolyte Capacitance is Dominant

« Capacitance in Solution:
—Solution with 100mM ionic strength:
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| lon Concentration and AV g
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Optimizing FET Action
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Optimizing FET Action
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Optimizing FET Action
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Optimizing FET Action
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Maxima Do Not Coincide

< 107°
> X
< 20 8
(@))
= 6
28 S 0
25 Q
S 3 © 4
o % ?7
g: % -20 )
S
3 0 d(AT)
%(:5 Al — Ao d(AVg,eff) d(AVg eft)
E E o~ IO d(AO-) IO
3 & S 20 35
~ o o
O 3 )
S g 25
¢ g S |
3¢ 2 15
ap: S
5 X 5
38 g -20
£° 5 0 5
2}
% Solution-gate voltage (V)
Z

AnnuallResearch Review, Dec 4112012 @ UCLA Kaveh Shooerideh /15



. | Adding “Adjustment Charges”

Adjustment charges
could come from:

« Charged surface
groups

* Dipoles between
surface layers

« Charged receptors
« Charged linkers
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Varying Adjustment Charge Density o,
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Conclusions

e Biasing matters (a lot!)
—-Bias in region of steepest slope
e Screening matters
—-Minimize surface electric field
e Surface charge engineering can help

« Shoorideh, K., Chui, C.O., Electron Devices, IEEE
Transactions on, vol.59, no.11, pp. 3104-3110, Nov. 2012
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