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tri-n-octylphosphine oxide/octadecylamine: 
makes the nanoparticles soluble in various 
organic liquids, but mainly insoluble in 
water

S.Paul et al., NanoLetters 3, 533 (2003)
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Functionalized (acid-derivatized) Au-NPs

4-mercaptobenzoic acid : NaBH4 : HAuCl4

� (*-�7��9*�	�����
�@�����

1ml APTES : 9ml toluene

�� 2�� 2�� 2�� 2

SiO2

Si

�� 2

3-aminoPropylTriEthoxySilane

4-mercaptobenzoic acid 
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Si substrate

Si  
overlayer

BOX

DS C

SEM image of the fabricated FET on 
SOI substrate

SiO2 5nm
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Si substrate
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overlayer

BOX

DS C

��� Image
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Au-NPs : ~5nm 
~5x1012 cm -2

Kolliopoulou et al ESSDERC 2003
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� Au-NPs covered by 20 monolayers (54nm) of
C20H38O2Cd (Cadmium Arachidate, k=2.6)

Kolliopoulou et al, ME 73-74, 725 (2004)

Si substrate

Si
overlayer

BOX

DS C

� Al patterning by developer AZ726 (using 
AZ5214 positive)
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Subthreshold slope is affected by 
processing steps and additional layers

Reference (SiO2 insulator)
Insulator Stack (LB/SiO2 insulators)
Memory Stack (LB/Au-nps/SiO2 )

I-V hysteresis is clockwise (charge 
exchange from the gate metal)
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� PGM: VG<0, ERS: VG>0 (� 1s)
� Dielectric degradation
� Retention: 11h

Kolliopoulou et al. JAP 94, 5234 (2003)

VW

0

VE

0

>6V



��������	
�����������	
��� 

 �������������� 

 �������������������������� �� �������������������������	� �!"#��$�������������������������	� �!"#��$ %%

�������<�)�;����(*-�7�

� D����
��"��������*����%����
�	���	�
�����

Metal

Metal

� V

LB film

Sub.
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• Electron tunneling through the LB 
bilayer
• Thermally activated hopping within 
the plane of carboxylic head groups

Nabok et al. MSE C 22 (2002) 355
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2.53.84.8Au

23.24.2Al

2.3LB CdAA

1.0SiO2

3.14.1SiGe

� CdAA (eV)� SiO2 (eV)� (eV)� (eV)Material

Kolliopoulou et al, ME 83, 1563 (2006)
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Transfer characteristics – I-V Hysteresis

Response on gate voltage pulse

Memory Window

Kolliopoulou et al, ME 83, 1563 (2006)
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Read (BE1, TE2)
Direct current
Leakage current
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J.Ouyang et al., Proc IEEE 93, 1287 (2005)
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Al / NPB / Au-DT NP+8HQ+PS / Al / glass Al/Au-2NT NP+PS/Al Al/Au-BET NP+PS/Al
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Al / NPB / Au-DT NP+8HQ+PS / Al / glass
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Al/Au-BET NP+PS/Al
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P.Dimitrakis et al., E-MRS 2008
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P.Dimitrakis et al., E-MRS 2008
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C. Pearson et al., UK Patent Application No. 0703864.9 
pending

C. Pearson et al., APL 91, 123506 (2007)

Al/KTK/Al
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