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The mathematical model of photoreactive effect in structure of metal-insulator-
semiconductor that which describes dependence of full resistance of structure channel
on signal frequency and oprical radiation power is considered in this paper. It is shown
that channel resistance changes from capacitive to inductive and it depends on
radiation power. Experimental tests confirm theoretical calculations in limit of 5 %.
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q N
C S I a b b

ε ε β ω
ϕ ε

= + +
−

,                              (38)

�

( )1/ 2
2 21

1 1
2

pa ω τ= + +  ,                ( )1/ 2
2 21

1 1
2

pb ω τ= + − ,

( )B CS ������'��p-n���������	������������� Kϕ �����������������	��������������� aN �������

��������� ����������� ����%�	�� 5�����	� ���� �� ���� ��
���� ���� �	������ ���	� �������#

�����
�����'�����������������	���������
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+�	��������������	����������	��������
�1��������	������������ ���%�#� ���

�	��� �������� ���������� �������	� ������������ ����	������� ���������� ���� ���������

������.
� ���� ��!��� ��������	�� ��'�� �� ����	���� ����	� ���� �� ���� ����	� ����������

����	��������������

���� �� #	���
��� �
�������� �����

0��������	���������������������������������������������������������������	������

�������	������������������������������	��	�������0��������-���������������	����

1 1 2 3 4 9 12 13 1 2 3 4 3 4 3

9 12 2 9 13 5

7 6 9 12 10 2 7 4 6 3 9 1 9 10 5 12 1

4 6 5 3 4 1 6 2 5 4

2 3 5 7 8 4 2 1 3 1 3 5

( ) ( )

( ) ,

0 ( ) ,

0 ( ) ,

0 ( )

C
�

B
�

�

�

	

�

U Z Z Z Z Z Z Z i Z Z i Z I Z i

Z Z i Z I Z i

Z Z Z Z Z i Z i Z i Z i Z I Z i Z i

Z Z Z i Z i Z i Z i

Z Z Z Z Z i Z i Z i Z I Z

= + + + + + + + + − + +

+ + + +

= + + + + − − + + − +
= + + + − −

= + + + + + + − − 5 7 2

11 10 13 5 10 2 13 1

,

0 ( ) .

i Z i

Z Z Z i Z i Z i







− 
= + + − + 

,        (39)

�

1 CZ j Lω ′= ,      2 C CZ R j Lω′= + ,          
2

3 2 21 ( ) 1 ( )
C C C

C C C C

R R C
Z j

R C R C

ω
ω ω

= −
+ +

,

2 2
2 2

4 1 2 2 2 2
2 2

( ) 1

( ) ( )
K K

K
K K K

R L L R
Z R R j

R L C R L

ω ω
ω ω ω

 
= + + − − + + 

 ,

5

1
��

��

Z R j
Cω

= − ,                 
6

1
��

��

Z R j
Cω

= − ,      7 �Z j Lω ′= ,

8

1

�	

Z j
Cω

= −
′

,        
2

9 2 21 ( ) 1 ( )
B B B

B B B B

R R C
Z j

R C R C

ω
ω ω

= −
+ +

,

10

1

��

Z j
Cω

= −
′

,       11 �Z j Lω ′= − ,          12 B BZ R j Lω′= + ,         13 BZ j Lω ′= .
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� ���������#����� �� ����������� �� ��������	�� �����	�������� '�
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������������	�����������[12,13].
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A  CONTRIBUTION  TO  THE  STUDY  OF  MICROACTUATORS

 Dovica ������������������� Stanislav, 2001
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The aim of article is presentation of knowledge from fields of micromachines
especially classification of micro actuators from viewpoint of their utilisation in the
mobile machine design [6]. There are mainly electrostatic, electromagnetic,
piezoelectric, giant magnetostrictive alloy actuators, actuators utilising shape memory
effect, electro-rheological (ER) fluid and actuators made of polymer gels. For each
principle mentioned above the basic behaviour and the practical applications as
examples are shown. The functional model of the mobile machine for moving inside the
tubes with small diameter utilising the principle of two masses crash [3,7] has been
realised in frame of the research grant project 1/7645/20 “Functional Model of
Minimechanism for Purpose of Surface Defect Sensing on Thin Tube Internal Wall”.

Keywords: actuators, mobile machine, thin tube

INTRODUCTION

A microactuator is the key device for micromachine to perform physical function. While sensors
and electronics [4] are well established technically, the study of microactuators began only a few
years ago [12]. Since then, researchers have achieved remarkable progress.

1. Electrostatic actuators

Fig. 1 shows the basic geometry of the parallel plate capacitor, which is at the heart of most
tangential and normal drive electrostatic actuators. (Even for the induced charge actuators, the
parallel plate capacitor model provides an upper bound estimate of the available force).
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