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�!���#�06�)�1/0 g*�l&��� �&3� C�Al �O�L *� "
.
��.119 .�@�
$UL W":�06EDX �� <�.3 2� -�)� �.10�

 ��$z �9(C)��&/� �� 6Al2O3+ 0.84 %wt PVP'" @)
�,*.t u 5* �
 (���L 
 SEM �' �@�'*���&/��06Al2O3

�0.C�� �6v$@�� Al2O3/PVP �� :NA�06G�L v�* g
0"�)L :'�d �&$' ��*� �"��*�/� -�)���� �.0�����)�  ' -
�0�
!.11NA 5* ��� ��&! � �L 6.��*� ��V� �c, .

��1_ �N�����L 
 SEM �@�'*� �' Al2O3��&/� ��06

Al2O3/PVP� �.0�)� �&A�@d� �.����� 
 PVP �� 
Al2O3/PVP �*.�� �' 2>/?�5� .C�� �*#	* 
� j�
�.'�

Uc,� '5 �'  L�*&/0 6� 5*  @/9 
����  (
 PVP� :NA�-
!"� )<�.3 Z.( '56*#	* �' �c, 
' j�/����� 9 +/9 �

.A� ����
� �K*&1N"�/� ���,���&A]�H.[���*�" '5 �9 k6
�6 @N�*
+* �$% �'
' ��P�/���V �� 
�6�A�Q�* �%�' 

` UL j0�9w7
 6:��4 � �� �0"�0���, /6�D����&A 
]�>��s��I[.@� �� �"�c'*� �' �3&L �' �P 
)pn(q pµµσ θ +=���,� j0�9 Y3&� ��
.A .0*&K.

9�:@�@�
WEDX* ' 6&/� ���06)v�* (Al2O3�)O(Al2O3+ 0.28 %wt PVP �)S(Al2O3+ 0.56 %wt PVP �)g(Al2O3+ 0.84 %wt 

PVP.

=�'>2�@�
WEDX * �' 6���&/� ��06)v��* (Al2O3�)O(Al2O3+ 0.28 %wt PVP �)S(Al2O3+ 0.56 %wt PVP �)g(Al2O3+ 0.84 

%wt PVP.
norm. C[wt. %] Atom. C[wt. %] 

Sample Series 
C O Al Total 

(%) C O Al Total (%) 

Al2O3 K series ��/�� ��/�� ��/� �?? ��/�� ��/�� ��/� �?? 

Al2O3+0.28 %wt. PVP K series ��/�� ��/�� ��/� ��� ��/�� ��/�� ��/� ��� 
Al2O3+0.56 %wt. PVP K series ��/�� ��/�� ��/� ��� ��/�� ��/�� ��/� ��� 
Al2O3+0.84 %wt. PVP K series ��/�� ��/�� ��/� ��� ��/�� ��/�� ��/� ��� 
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9�:A���L
 SEM* ' 6���&/� ��06)v��* (Al2O3�)O(Al2O3+ 0.28 %wt PVP �)S(Al2O3+ 0.56 %wt PVP �)g(Al2O3+ 0.84 

%wt PVP.
=�'><�0�&@9�	6 '5 6* ' �c, 6Al2O3��&/� ��06Al2O3/PVP �*#	* E � 5* �.�D �,� �' �Nanosurf.

Sample Area 
(pm2) Sa (nm) Sq (nm) Sy (nm) Sp (nm) Sv (nm) Sm (pm) 

Al2O3 ���/� �� �� ��� ��� ���� �/�� 

Al2O3+ 0.28 %wt PVP ���/� �� �� ��� �� ��� �/�

Al2O3+ 0.56 %wt PVP ���/� �� �� ��� ��� ���� �/�

Al2O3+ 0.84 %wt PVP ���/� �� �� ��� ��� ���� �/�� 

:NA�06H���L g �L v�*
 AFM .\' ��6)2D(�, �
.\'6)3D(� �"	* !&7&L kq�d R /��@�'*� &��� �' �)�1/0 

�!���6Al2O3�Al2O3/PVP�0 ��$z �' 6v$@�� PVP 
��� �� �.A #@1,6>?�3�� 6@��, �� -�)� *� �* ! �.10 .

* '6�L"�6���L 
 AFM���� ��&/� 6��&7 6<h4 �� *� 
:4 -D�L �� 9 <&$U� 
.C�� +6�L -D 5* "�� �&A 5* M7 

5�, X(/06�';�� L&C* 	�X(/0 <&$U� 5* � cd .1_ �

�� *� �.A6� :�V 
�@� �&�L �-.A +)K 5* M7
�*� ' 6
� 9
k�� �<�.3 Z�" '5 :��% #6��&/� �06Al2O3�

Al2O3/PVPE � �' �9 �*#	*Nanosurf�.�D �,� �' .�*
�/�
�.A ��*� j.�*]�Z.[

�0 @�*��76 '5 6c,� �"' #��*#	* E � Nanosurf �Q,�U� 
A�..�* .*
5* .1L��Q% �0 @�*��7 X:Sa�Sq�Sm�Sv�Sp�Sy�Sa

) '5 �*.��6�,&@� (�$C�	 �&/P� �,&@�65* p��� �/0 
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.$3�����/A ���-�@��5 ����,� ' ��
!J��06��@K�, 6 @N�* �
N�5&8��9&��� 
��06. . .���

�UFC  ' �&/% ��3 �� �jP1, ��&� �c,�' �@�'*� eSq

� �*.��
� �)"(��"eg�\' � XSm)� �*.��"(��" '5 X6(�"�' #
�/0 \L �&/P� �,&@� �*.�� -
� v�* �� ��* ��&A
���� �P1
 

�Q��
F1� ���0�*� ' �@	 !  �� ����e.�&ASv)���� r/% (
�$C�	6'"�7 � p� )� �UFC X"
X L
��&� �c, �c�� X

ejP1,Sp)�$d ��FL�* (�$C�	6'" LV�' X
�c�� X6�c, 
�UFC � jP1, ��&�6ep� )� Sy)�$d ��FL�* ����� (�$C�	6

'" LV�' X
X(Sp)�7 �"
X L
X(Sv)jP1, ��&� �UFC p��� 
*
�� �0 @�*��7 X<�.3 ��/� 
�.A ��*� j.�*.

9�:B���L
.\' �, � ��  6AFM @�' �
� X"	* !&7&L R /�* ' 6��&/� �06)v�* (Al2O3�)O(Al2O3+ 0.28 %wt PVP�)S(Al2O3+

0.56 %wt PVP �)g(Al2O3+ 0.84 %wt PVP.
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��c$,��'�' ��
���' ��&76-* 
* �,�1A ���9 � �,�1A�&$' �$P� ���

 �0 @�*��7 �' �3&L �'6	 \�  '5 ����� � �.A 
�,� �'  
�� �.�D<�.3 Z���� �
 Sa�Sq�Sy�Sp�@�'*���&/� �' 6

Al2O3+ 0.28 %wt PVP @/9 
�*.�� X.1@�0 �' �9 
L L" '* ' Y.��'�������I> �>s @�&��� . @/9 
Xth@K*

��� � �$d6)Sv(�"#�@�'*�/0 �' "��&/� X�,* .��*��1_ �� �N
  KD -&@,<�.3 Z� ��4h� ��*.�� ��&ASm�@�'*� �'

/0" @/9 ��&/� X
 '* ' � �*.�� XI/?7" @�&N�,* ..'
X
L L"* �' �3&L �' Y
�N1 '56` UL j0�9 �'  P1� �c, �� -
w7
 6:��4 � �0��&A*w� ���&/� 6Al2O3+ 0.28 %wt 

PVP*�*� 6 @/9 
 '5 X6Y,�1�  L
�c, X�,* .
* '6,� '� @N�* ^*&K 
N���&/� -5�K ��0�0�
�'

�0��&7&���6Al2O3�Al2O3/PVP ��@K�, �	 y"��&/� ��0
)C(5* ���F@,* �'GPS 132 A�5*.�* !" 6��.A ��'�T M8,
�6 @N�*
+)k(<&� 	 5* ���F@,* �'�Q,�U� A..
* '6^ d �06�.A �@K�, 6���

�d = 2 mm �,*.

@��
�� �.�D �,� �' W<�.3 I� -�)� ��	 y �9 .0� "�
)C(� �'�T �6 @N�*
+)k(9 :��% �"F"�)QF(thL* :��% � �
)DF = 1/QF(�	�]* �' �� 9 -PVP��&/� �� �L �0""�  �.119 .

9 :��%"F"' �"��5�'  (��6= �* thL* Y�4  ' -5�K 6�,* �
g�&C �')QF = XC/RC( \L
� v�-D �� �9 �&AXC

���* �������
�RC-5�K <��\� ������ �,* . LV�'
�'�T X
�6 @N�*
�� +.���' 1kHz ��@�'*��'

Al2O3+0.28 %wt. PVP �� �.���'120kHz�@�'*� �'
Al2O3+0.56 %wt. PVP�,* .

��:NAs��*� �06I-V @�' �
1U1� X��06�.A ;5* ' 
* �'
��*� X�.�D �0.�* .���
��6'"1U1� X��06I-Vg��FL -
�0�
'"��&/� X�06Al2O3�Al2O3/PVP -�)� *� ��.10� .

��1_� �.0�)� �N��c'*� ��&A6'"XI�VcK ��"��)z" 
/0*��,* .( '�1'*
1U1� �:NA X��' �@�'*���&/� 6

Al2O3+0.28 %wt. PVP��� �� �
� �' ��
1U1�  (���0
/0*  �/L ��@	��'" @)6*�-�)���.0�.

=�'>@�@� 
! �5*.�* W" 6C�k�QF�DF�' p&' � Al2O3��&/� ��065&8��9 
@�Al2O3/PVP * '6M��9 	 ��06���2? 9"���F@�,* ��' ��9 �#L 0&�$ 5* 
1NL"+GPS 132 A�.�D �,� �' .�* .V����] � �c,
� �"���L L �' "�' .��&'  '* ' Y��Z@��, �� �' �  @�Z�"$� @� .

Frequency = 1 kHz Frequency = 120 kHz 
Samples 

QF DF C (pF) K QF DF C (pF) K

Al2O3 �/�� ���/� �/� �� �/� ���/� �/� �� 

Al2O3+0.28 %wt. PVP �/� ���/� �/� �� �/� ���/� �/�� CD 

Al2O3+0.56 %wt.  PVP �/� ���/� �/�� EF �/� ���/� �/� �
Al2O3+0.84 %wt. PVP �/� ���/� �/� �� �/� ���/� �/� �� 

9�:G��*��06I-V1U1� ���06* ' �.A ;5* ' 6��&/� Al2O3��&/� ��065&8��9 
@�Al2O3+0.28 %wt.PVP�
Al2O3+0.56 %wt PVP �Al2O3+0.84 %wt. PVP.
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.$3�����/A ���-�@��5 ����,� ' ��
!J��06��@K�, 6 @N�* �
N�5&8��9&��� 
��06. . .���

5 �c,
1U1�  ��06I-V�@�'*� � �' 6 @N�*
b+
`�&$'&����06Al2O3/PVP� �9 �� u 5* *� -D -*&L
r;�� 

 @��@�� �K _6)C–V(-*&L �' ����D �,� �' )P = VI(
�,* Y,�1@� .�"(��"X 3
�-�5 g�&C �' �
� �,� �'  �-

D
.
(>)

(x)

����
'  " @)QF= �* thL*  @/9 �10D �.10� -�)� 6�Q�� 
= �* �'6Kl"5 g�&C �' -5�K �� �.A � 
�,*  :

(�?)

�*.��DF \L 
����\� �' �.A v)��(= �* thL* �10D �6-5�K 
� *������ �' � .0�6�6 @N�*
�� �.A ��*� -�)� g�&C �' +

<�.3 I�L""�  �.19.
(��)
/0 �'"L L X"���(_ g��Q% �Y� 3�
:�f7 <.��  ��,*  �' -��

5 g�&C �' :bN� 	
� �@A&�  ��&A]�x:[

(�2)

-D �� �9k� �'�T 6 @N�*
�+dY�4  ' �0�� @N�* �$C�	 
�E� @�(�Dφt���@7 ��_ r/%"��$L :KB�X�#@�&' �'�T T

���6�5*.�* !" 6� �.A A� �'�T 
��i -&,��,* .�5*.�*6A
�'  '* '�2? .4*� �' A/cm2 K2�,* .
�@�
� -�)� W�' �9 .10� ")"� �'�T �*.�� �16 @N�*
+�'
.���' kHz �&��� �' p&' � �!��� �)�1/0 Al2O3+0.56 

%wt. PVP)2Hk= ( M��9 	 �� �kHz �2? ��&/� �' p&' � 
�!���6�)�1/0 Al2O3+0.28 %wt. PVP)ZGk= (��-
.A�')<�.3 I.(*
�.10� -�)� X6(@�'*� �.���' �' �'�T 

�6 @N�*
+�,*A�� �9 �5 5* 
;�\L�* -.A ���06))9 ��
7 g�A�\L�*"��&/� �� �0.�&.A�' �0 . '�1'<&7  T* �* �:N� 	
X

��&/���� �� �0
� �' ��
��&/�  (*�*� ��06 @/9 
 3 X
-�
@)���,*� ���� .1�*&L*� .���' ��@�' -*&1% �'
� +6-

 @N�*
* ' ��!�� +6OFET7".�&A ���1) .� �'�T ���h\'6-
 @N�*
+)k(�@�'*� �'SiO2�Al2O3+0.28 %wt. PVP �' 
L L" '* ' Yx/Zk=]2?[�Zxk= .* '�1'
����\� 5* �X6)�Z(�

A&7 k)_ �'�5*� ��-*&L�F!  3 �9 
@)� -����&/� -

6Al2O3+0.28 %wt. PVP �' Y,�1@� �9 ( )k/exp1

� e�,*��� �� 
� �' ��6�9*", ."$"' j0�9 -&N" @)6��-

.'�.

(�Z)
@� ��" 3 ��P
@)� -����&/� 5* �.��w! Al2O3+0.28 %wt. 
PVP��4h� :'�d �&u �' *6� j0�9 �
.'�.

�:���� 
:q����*�* 	���.U� Y3&� 
� ����] j0�9 �� �6-
 @N�*
� +�.�&A.*
��.U� X
A�� ��� 5* �&' ��)@�* 5* 6
 @N�*
�9* `5�� * 	 +", ."$"-&N�,* .* ��
�5 X"�1
&��� +

0" Q
5&8��9 .
@�7 *� "� ���1)�19"�9 k��,� �' -*&L"-D �$
*
� 9 :4 *� :N)� X.�9* ����]".6 T�� )EOT (�'*��@

�' Al2O3+0.28 %wt. PVP��� �� 
�' ��SiO2��.4x
j0�9 Y3&� �9 ��,*  '* '(/)_"  3
@)� -�� 3 �
-�-

�06$�&L ����&A .* '�1'
�XAl2O3+0.28 %wt. PVP �' �
�*��&K ' YQ,6� �'�T 5* 6 @N�*
� V�' +EOT6�Y,�1� 

 @/9
���� X
 '5  6/0* ^*&K ���I-VY,�1� N_&9 �  L�
`�&$'&��� �5*.�* �0)�'  '* ' �a bA  cdnmIG(����' .�*&L

 -*&1%
�3 +
#(
* ' X6��!�� �6 @N�*
+SiO2��� ��9 �' .
@� ��"&��� ��P�!���5&8��9 
�Al2O3+ 0.28 %wt. PVP 

��-*&1% �' .�*&L
��!�� ���� +�6 @N�*
* ' +6.\' :�� 6
OFET	 \� �&A�.
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