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ABSTRACT

5 3 7 2 0 3 4 0 6 3 :  P o ly m er  S c ie n c e  P rogram
W a sin e e  S a p m a n een u k u l: M ic r o w a v e  D ie le c tr ic  P rop erties  o f  
P o ly b e n z o x a z in e  B a se d  C o m p o s ite  for M ic r o w a v e  S u b strate  
A p p lic a tio n .
T h e s is  A d v iso r s:  P rof. H atthaikarn  M a n u sp iy a  P rof. H a tso  Ish id a  123
pp.

K eyw ord s: M ic r o w a v e  d ie le c tr ic / P o ly b e n z o x a z in e  c o m p o s ite /  B ariu m
stro n tiu m  titan ate

T h e  c o m p o s ite  o f  p o ly b e n z o x a z in e  and b arium  stro n tiu m  titan ate  (B S T  or  
Bao.3 Sro.7 TiC > 3  w ith  d iffe r e n t B S T  lo a d in g s  up to 8 0  w t. % ) w er e  s y n th e s iz e d  and  
fab rica ted  a s  a su b strate . T h e  e f fe c t s  o f  v o lu m e  fraction  o f  c e r a m ic  f iller  o n  the  
m icro stru ctu re  and m ic r o w a v e  d ie le c tr ic  p rop erties o f  the c o m p o s ite  w er e  s tu d ied  for  
freq u en cy  an d  tem p era tu re d e p e n d e n c e . A  d ie le c tr ic  co n sta n t o f  6 .1 2  and  lo s s  ta n gen t  
o f  0 .0 0 0 6 5  at 1 G H z  (ro o m  tem p era tu re) w e r e  o b ta in ed  for  a n ilin e -b a se d  
p o ly b e n z o x a z in e  (P B A -a ) , w h ic h  w a s  h ig h e r  than 4 .4 9  and 0 .0 0 0 8 9  o f  the f lu o r in e -  
b ased  p o ly b e n z o x a z in e  (P B A -f) , r e sp e c tiv e ly . S u b se q u e n tly , P B A -a  w a s  u sed  a s  a 
p o ly m er  m atrix  in  the c o m p o s ite . T h e  d ie le c tr ic  co n sta n t at 1 G H z  c o u ld  b e in crea sed  
from  6 .1 2  up  to 2 2  (w ith o u t f ille r s ) , b y  a d d in g  B S T  8 0  w t.%  (4 8 .8  v o l.% ). P B A /B S T  
c o m p o s ite s  e x h ib ite d  n early  zero  tem p era tu re c o e f f ic ie n t  o f  d ie le c tr ic  co n sta n t in  the  

range o f -5 0  c  to 150  c. T h e fre q u e n c y  d e p e n d e n c e  o f  th e  d ie le c tr ic  co n sta n t o f  th e  
c o m p o s ite  w a s  fou n d  at 10 0  M H z -  1 G H z  range. A d d it io n a lly , th e  e f fe c t s  o f  su r fa ce  
m o d ific a tio n  on  the d isp e r s io n  o f  B S T  and m ic r o w a v e  d ie le c tr ic  p rop erties  w e r e  
stu d ied  u s in g  3 c h e m ic a l a g e n ts  (3 -a m in o p r o p y l-tr im e th o x y s ila n e , p h th a lo c y a n in e , 
and a b e n z o x a z in e  m o n o m e r ). T h e  su r fa ce  m o d if ic a tio n  on  B S T  b y a  s ila n e  
c o m p o u n d  ag en t en h a n ced  the a d h e s io n  fo rce  b e tw e e n  th e  m atrix  and  f ille r  resu lted  
in the in crea se  o f  the d ie le c tr ic  c o n sta n t. S u rfa ce  m o d if ic a t io n  b y p h th a lo c y a n in e  and  
the b e n z o x a z in e  m o n o m e r  c o u ld  fa b r ica te  B S T  f ille r s  d isp e r s io n  b etter than the  
s ila n e  c o m p o u n d  that lea d s  to  the lo w e r in g  o f  lo s s  tan gen t o f  the c o m p o s ite .
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