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A research into peculiar properties of titanum boracic glass was carried out
involving its two systems:

1) without addition of copper; 2) with addition of copper.
An influence of TiO2 concentrations over a variety of properties was ascertained.

It was noted that the first glass system is distinguished by coefficients decrease of
temperature linear expansion and heat conductivity together with the coefficients
increase of refraction, density and gram-molecule volume. The final two characteristics
as well asthe initial four ones expand in relation to the second system.

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

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

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

����	�������� ������$��� ��� ����������  ��$������� &��
	���������� �����
������ �� ����

�
�������	���

����
��������������������������������	2�
	�'�(�����	���'203);

����
��������������������������������������	2���)
(���'�(��	���'203);

)	�������������������$���������$����

�*+ ��
������
���� ����	��� ��� ��� �	���3���������	
�����
��������������� ������	��

������������� �� 	�	�� ���� ��� 	���������� �
��������� �
��� ,*'�
� �� ���
�	��� �
����

�� ��� �� �	-7 *-1�� #�	���
	
� ���������� �
������� �������
�� ������� ��� ������$��

��	���	����-./��� (∆����������	-3���0���
�����$��������
��
������������������������

���������
������ �������� �∆ρ� ���� ���� �	-3 $�������*�&������� �����������������
�����
���

��
	�����.��� λ� �� 
		� �� ���
�	��� �
����� �� �� ��� ��	��
� ��$�
������ ��12� ��� �
�
���
�����������	�����
�����
������������$�����	��������*')1����

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



70

,����
�����������	����
�������
�������	����%�����������������
��$�������������
��$��	��	������������������������������&��	����� �������
���	����������
���������

1

1

1,38

1,4

1,36

≈

λ, �����

1,42

1,43

1,41

2

α⋅10-7
����

-1

5,3

5,35

5,25

≈

2

4,1

4,15

4,05

n

2

2,08

1,92

2,16

2,24

2,32
2

5 10 15 20

�� ���� �

1

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

 1 – TiO2;  2 – TiO2 � �uO � ���� �����	
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1 – 10 CuO + 15 TiO2;  2 – 10 CuO + 10 TiO2; 3 – 10 CuO + 5 TiO2; 4 – 20 TiO2;
5 – 15 TiO2; 6 – 10 TiO2; 7– 5 TiO2
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The new set of thick film materials for a structure resistor on dielectric and the
properties of the of this structure are presented in this paper. The properties of resistor
placed on dielectric such as stability, piezoresistive properties as well as microstructure
was investigated.

1. INTRODUCTION

Miniaturisation in thick film microcircuit is realized by higher density packaging of ele-
ments. It could be achieved by producing thinner and closer paths and/or producing more levels in
the multilayer structure. Introducing resistors to the multilayer structures always causes problems.

Resistors could be introduced to thick film multilayer structure in different ways [1,2,3]:
a) use both side of a substrate; on one side multilayer structure is placed, the resistors on the

other,
b) use of chip resistors surface mounted,
c) division of the substrate into areas for resistors and the areas for multilayer connections,
d) deposition of resistors onto the substrate and built up of multilayer over them (buried

resistors),
e) deposition of resistors onto the top of dielectric layer.
The simplest alternative is to a pre-completed multilayer structure as a substrate for resistor

deposition, which becomes the last layer to be printed and fired. This reduces the number of
resistor firings to one and eliminates level changes. It is necessary to find sufficiently large flat
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