


 ! 

"#$%&' () (&#*+ (+& &""&*( )" ,-%($.%& /&#*($0& 1.&*$&1 )2 (+& '$*3*%).&2(#'$&2& ")/,&' '-/$24 

'$,&/$5#($)2 #2' )%$4),&/$5#($)2 )" (+& 6$17*3*%).&2(#'$&23%8 *),.)-2'19:::

:

;<==>?@::

A( +#1 2)B 6&&2 ")-2' (+#( 6$171-61($(-(&'7#/3%C#%D3%8E*3*%).&2(#'$&2&8 *),.)-2'1 #2' F 

(+&$/ '$,&/1C)%$4),&/1 +#0& $2*/&#1&' 1(#6$%$(3 )0&/ (+&$/ ./&0$)-1%3 '&1*/$6&' .-/& #%D3%EG )/ 

#/3%E *)-2(&/.#/(19 H'0#2(#4&)-1%3G (+&1& 6$171-61($(-(&'7#/3%C#%D3%8E*3*%).&2(#'$&2&8 

*),.)-2'1 *#2 #*+$&0& +$4+ 4%#11 (/#21$($)2 (&,.&/#(-/&1 #2' +#0& %)B '$&%&*(/$* ./).&/($&1 

1-$(#6%& ")/ +$4+ "/&I-&2*3 ./$2(&' *$/*-$( 6)#/'1G #2(&22#1G /#'),&1G #2' )(+&/ &%&*(/)2$* 

'&0$*&19 :JK 

A2 )2& &L#,.%&G (+& ./&1&2( '$1*%)1-/& ./)0$'&1 *),.)-2'1 +#0$24 # 1(/-*(-/& '&"$2&' 63 

M)/,-%# 7A8N 

7A8 

B+&/&$2N 

7#8O&#*+ PF $1 $2'&.&2'&2(%3 # ,&(+3%&2& 4/)-. 7QR!8G )/ # ,&(+3%&2& 4/)-. 1-61($(-(&' JF 

B$(+ )2& )/ ,)/& ERG EQRSG )/ +#%)4&2 "-2*($)2#%$($&1T 

768O&#*+ PU $1 $2'&.&2'&2(%3 # 6)2' )/ # 1(/#$4+(E*+#$2 )/ 6/#2*+&'G %$2&#/ )/ *3*%$*G 

1#(-/#(&' )/ -21#(-/#(&'G 1-61($(-(&' )/ -21-61($(-(&'G #%$.+#($* )/ #/),#($* 4/)-. 

+#0$24 6&(B&&2 J #2' !K *#/6)2 #(),1T



 ! 

"#$%&'#( ) *+ *,-&.&,-&,/01 ' 23,#/*4,'0*/1 .4++&++*,5 '/ 0&'+/ 4,& ,4,6'748'/*# '09&,&: 

'091,&: ;<!6";<=$,6 ">(&7& , ? @ /4 A=$: 47 ', '748'/*# 84*&/1B 

"-$%&'#( C *+ *,-&.&,-&,/01 &*/(&7 < 47 ) ',- &'#( . *+ *,-&.&,-&,/01 ', *,/&5&7 2748 A6

DB 

"&$%&'#( > *+ *,-&.&,-&,/01 @: 47 ', *,/&5&7 57&'/&7 /(', 47 &E3'0 /4 AB ',- F 

"*$% >(&, > *+ @: /(& G7'#9&/ 7&5*4, 7&.7&+&,/+ ' G4,- ',- , *+ @: 47 ', *,/&5&7 

57&'/&7 /(', 47 &E3'0 /4 AB ',- 

"**$% >(&, , *+ @: /(& G7'#9&/ 7&5*4, 7&.7&+&,/+ ' G4,-H 

 I, ', '+.&#/: /(&7& *+ .74J*-&- ' .4018&7: #4.4018&7 47 40*548&7 -&7*J&- 2748 ' 7&+*, 

('J*,5 ' +/73#/37& -&2*,&- G1 K47830' "I$ A@ 

"I$ 

>(&7&*,L 

"'$%&'#( MF *+ *,-&.&,-&,/01 ' 8&/(10&,& 5743. ";<=$: 47 ' 8&/(10&,& 5743. 

+3G+/*/3/&- >*/( 4,& 47 847& 6<: 6;<!: 47 ('045&, 23,#/*4,'0*/*&+B 

"G$%&'#( MN  *+ *,-&.&,-&,/01 ' G4,- 47 ' +/7'*5(/6#('*, 47 G7',#(&-: 0*,&'7 AF 

47 #1#0*#:  +'/37'/&- 47 3,+'/37'/&-: +3G+/*/3/&- 47 3,+3G+/*/3/&-: '0*.('/*# 

47 '748'/*# 5743. ('J*,5 G&/>&&, A ',- =@ #'7G4, '/48+B 

"#$ &'#( ) *+ *,-&.&,-&,/01 ' 23,#/*4,'0*/1 .4++&++*,5 '/ 0&'+/ 4,& ,4,6



 !"
"

!#$%!&'("!)*+,+-"!)*.,+-"/0 12/034,1"256+#+","7"8"&$"934-"$#"!,"!#$%!&'("

%$'+&.:"

2;4"+!(6"<"'="',;+>+,;+,&)."+'&6+#"0"$#"?-"!,;"+!(6">"'="',;+>+,;+,&)."!,"',&+@+#"

A#$%"91B:"

2+4"+!(6"5"'="',;+>+,;+,&)."8-"$#"!,"',&+@+#"@#+!&+#"&6!,"$#"+CD!)"&$"9-"!,;"E"

2'4F56+,"5"'="8-"&6+"G#!(*+&"#+@'$,"#+>#+=+,&="!"G$,;"!,;","'="!,"',&+@+#"@#+!&+#"

&6!,"$#"+CD!)"&$"9:"

!,;"56+#+',"&6+">$).%+#-"($>$).%+#"$#"$)'@$%+#"($%>#'=+="!";'=='>!&'$,"2HA4"I!)D+"

#!,@',@"A#$%"G+&5++,"8J8889"&$"8J88BJ"

K,"=$%+"+L!%>)+="$A"M$#%D)!"2K4-"&6+"I!)D+"$A"5"'="+CD!)"&$"N+#$-"#+>#+=+,&',@"!"G$,;"98"

G+&5++,"&6+"OE"@#$D>"!,;"&6+"(.()$>+,&!;'+,+"$#";'(.()$>+,&!;'+,+J""P6+=+"($%>$D,;="$A"

M$#%D)!"2K4"%!."G+";+A',+;"G."M$#%D)!"2KK4Q"

" 2KK4"

" K,"!,$&6+#"!=>+(&-"&6+#+"'=">#$I';+;"!">$).%+#-"($>$).%+#"$#"$)'@$%+#";+#'I+;"A#$%"

$,+"$#"%$#+"#+=',="6!I',@"!"=&#D(&D#+";+A',+;"G."M$#%D)!"2KK49E"



 !"
"

#$$%"

&'()(*+,"

" #-%""(-.'"/0"*1"-"2(3'45(+("6)789"#:;<%="

#!%>(-.'"/?"*1"*+@(9(+@(+354"-"!7+@A"-"9'(+45"6)789A"7)"-+"-5*9'-3*.".-)!7+"

.'-*+"7B"3'("B7)2"C#:;<%4DA"&'()(*+"4"E"F"C"F<G"0"

#.%>(-.'"H"*1"*+@(9(+@(+354"-+"-5545A"9)79-)645A"!83(+45A"!(+I45A"7)"134)(+45"

6)789="

#@%>(-.'"J"*1"*+@(9(+@(+354"(*3'()";"7)"HA"-+@"(-.'"9"*1"*+@(9(+@(+354"-+"

*+3(6()"B)72"FD"K="

#(%>+"*1"-+"*+3(6()"6)(-3()"3'-+"7)"(L8-5"37"FG"FM"

N7542()1A".797542()1"-+@"75*672()1"@()*O(@"B)72")(1*+1"'-O*+6"-"13)8.38)("@(B*+(@"!4"

P7)285-"#$%"2-4"!("3'()271(3"97542()1"&*3'"'*6'"65-11"3)-+1*3*7+"3(29()-38)("-+@"73'()"

9)79()3*(1"18*3-!5("B7)"81("*+"-@O-+.(@"2-3()*-5"-995*.-3*7+1G"Q'("9)79()3*(1"7B"3'(1("97542()1"

2-4"!("38+(@"!4"81*+6")(1*+1"-+@")(1*+"!5(+@1".7+3-*+*+6"27)("3'-+"7+("H"27*(34"-+@R7)"27)("

3'-+"7+("/?"27*(34G""F0"

S*3'783"!(*+6"!78+@"!4"(T-295(A"-")(1*+"7B"P7)285-"#$%"&'()("/?"*1"-+"-5U45"6)789"2-4"

6(+()-3("-"97542()"&*3'"-"@(1*)-!5("97542()*I-3*7+")-3("!83"-"57&"65-11"3)-+1*3*7+"3(29()-38)(A"



 ! 

"#$%$&' & %$'() *+ ,*%-./& 012 "#$%$ 34 (' &) &%5/ 6%*.7 -&5 6$)$%&8$ & 7*/5-$% "(8# #(6# 6/&'' 

8%&)'(8(*) 8$-7$%&8.%$ 9.8 .):$'(%&9/$ 7*/5-$%(;&8(*) %&8$< =*-9()()6 %$'()' "(8# &/>5/ 34 

6%*.7' &): %$'()' "(8# &%5/ 34 6%*.7' -&5 6$)$%&8$ & 7*/5-$% "(8# (-7%*?$: *?$%&// 7%*7$%8($' 

@*-7&%$: 8* 8#$ 7*/5-$% :$%(?$: +%*- &)5 '()6/$ %$'() *+ ,*%-./& 012< 

 1) &)*8#$% &'7$@8AA 8#$%$ (' 7%*?(:$: & @*-7*'(8(*) @*-7%('()6 0(2 & 7*/5-$%A @*7*/5-$% *% B 

*/(6*-$% &' :$+()$: &9*?$C &): 0((2 & '$@*): @*-7*)$)8 '$/$@8$: +%*- 8#$ 6%*.7 @*)'('8()6 *+ 

7*/5$8#5/$)$'A 7*/57%*75/$)$'A 7*/59.85/$)$'A /*" ?()5/ 7*/59.8&:($)$'A #(6# ?()5/ 

7*/59.8&:($)$'A 7*/5'85%$)$'A 9.8&:($)$D'85%$)$ @*7*/5-$%'A '85%$)$D-&/$(@ &)#5:%(:$ 0EFG2 

7*/5-$%'A &@%5/*)(8%(/$D9.8&:($)$D'85%$)$ 0GHE2 7*/5-$%'A  7*/5:(@5@/*7$)8&:($)$'A  $7*I($'A  

7*/5.%$8#&)$'A  @5&)&8$  $'8$%'A 7*/507#$)5/$)$ *I(:$2A $8#5/$)$D7%*75/$)$D:($)$ -*)*-$% JK 

0LMNF2 7*/5-$%'A @5@/(@ */$+() @*7*/5-$%' 0=O=2A 7*/5(-(:$'A 9('-&/$(-(:$'A 7#*'7#&;$)$'A 

*/$+()D-*:(+($: 7#*'7#&;$)$'A &@%5/&8$'A ?()5/ $'8$%'A 7*/5/&@8*)$'A 7*/5@&%9*)&8$'A 

7*/5'./+*)$'A 7*/58#(*$8#$%'A 7*/5$8#$%$8#$%>$8*)$' 0MLLP2A 7*/5:(-$8#5/'(/*I&)$' 0MNFE2A 

7*/5$8#5/$)$ 8$%$7#8#&/&8$' 0MLQ2A &): 7*/59.85/$)$ 8$%$7#8#&/&8$'  0MHQ2A  '85%$)$A  

:(?()5/9$);$)$A  JARD9('0?()5/7#$)5/2$8#&)$A  ?()5/9$);5/ $8#$% @*-7*.):'A  ?()5/  $8#$%  JB 

@*-7*.):'A  &//5/  $8#$%  @*-7*.):'A  ?()5/7#$)5/  -*)*-$%'A  ?()5/ -*)*-$%'A &): &//5/ 

-*)*-$%'< 

 1) &)*8#$% &'7$@8A 8#$%$ (' 7%*?(:$: & @*7*/5-$% :$%(?$: +%*- 7*/5-$%(;&8(*) *+ 8#$ 

7*/5-$%A @*7*/5-$%A *% */(6*-$% &' :$+()$: &9*?$A &): & @*-*)*-$%A "#$%$() 8#$ @*-*)*-$% (' 

'$/$@8$: +%*- 8#$ 6%*.7 @*)'('8()6 *+  '85%$)$A :(?()5/ 9$);$)$A ?()5/ 8*/.$)$A -$8#5/ '85%$)$A RK 

8$%8D9.85/ '85%$)$A &/7#&D-$8#5/ '85%$)$A  &/7#&D-$8#5/ '85%$)$ :(-$%A ?()5/ @5@/*#$I$)$A 

$8#5/(:$)$ )*%9*%)$)$A ?()5/ )*%9*%)$)$A &/7#&D 7()$)$A  9$8&D7()$)$A  /(-*)$)$A  *8#$%  

8$%7$)$'A  7*/59.8&:($)$'A  -*:(+($: 7*/59.8&:($)$'A 7*/5'85%$)$' 0#*-*7*/5-$% &): 9/*@>D



 !"
"
#$%$&'()*+,-"($./0/)."%$&'+1'*)2)+-"%$&'1)*%)2)+-"$13)*"4/2'&5*)!#1/4)"($2$()*+-"!2."*)!#1/4)"

./()*+6$&/7$()*+6%$&'()*+6#$%$&'()*+"13)*)$08"

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!"%*/21)."#/*#:/1";$!*.-"%*)%*)7-"$*"&!(/2!1)"#$(%*/+/27"!"

(!1)*/!&"#$(%*/+)."$0"13)"%$&'()*-"#$%$&'()*"$*"$&/7$()*"!+".)0/2)."!;$4)8"

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!"*!.$()"$*"+!1)&&/1)"+1*:#1:*)"#$(%*/+/27"!"(!1)*/!&"<"

#$(%*/+)."$0"13)"%$&'()*-""#$%$&'()*"$*"$&/7$()*"!+".)0/2)."!;$4)8""

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!";!+)"+1!1/$2-"#/*#:/1";$!*.-"+)*4)*-"$*"*$:1)*"

#$(%*/+/27"!"(!1)*/!&"#$(%*/+)."$0"13)"%$&'()*-"#$%$&'()*"$*"$&/7$()*"!+".)0/2)."!;$4)8"

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!"(!1)*/!&"0$*":+)"/2"!2'"$2)"$0=">/,"!"#$%%)*5#&!."

&!(/2!1)">??@,-">//,"!"3/735.)2+/1'"/21)*#$22)#1">AB9,"+:;+1*!1)-">///,"!2"/21)7*!1)."#/*#:/1">9?,"CD"

+:;+1*!1)"/2"%*/21)."#/*#:/1";$!*.+"!1"3/73"1)(%)*!1:*)"!2."&$E"B0"!%%&/#!1/$2+F">/4,"!"($&./27"

#$(%$:2."/2"%$E)*".)4/#)"!%%&/#!1/$2F"!2.">4,"!"*!./$"0*)G:)2#'">HI,"3)!1/27"/2"$/&"!2."7!+"

!%%&/#!1/$2+-"E3)*)/2"13)"(!1)*/!&"#$(%*/+)+"13)"%$&'()*-"#$%$&'()*-"$*"$&/7$()*"!+".)0/2)."

!;$4)8"

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!"JB"%*/21/27"*)+/2"#$(%$+/1/$2"#$(%*/+)."$0"13)"C<"

%$&'()*-"#$%$&'()*"$*"$&/7$()*"!+".)0/2)."!;$4)"+:/1!;&)"0$*"./7/1!&"&/731"%*/21/27">B@K,-"

#$21/2:$:+"&/G:/."/21)*0!#)"%*/21/27">?@9K,-"""L1)*)$5&/13$7*!%3'">L@,8"

" 92"!2$13)*"!+%)#1-"13)*)"/+"%*$4/.)."!"%$&'()*-"#$%$&'()*-"$*"$&/7$()*".)*/4)."0*$("!1"

&)!+1"1E$"*)+/2+"E3)*)/2"

>!,"!"0/*+1"*)+/2"#$(%*/+)+"!"+1*:#1:*)=MD"



 !"

" "

#$%"&'()*+'",-*+*(./"#$%0"

1!2"#"'*3($%"+*'&$"3()4+&'*'"#"',+53,5+*6"

" #$%"&'()*+'",-*+*(.0"

7-*+*&$"8"

1&29*#3-":"&'"&$%*4*$%*$,;<"#$"#;;<;/"!*$=<;/"(+"',<+*$<;">+(54/"#$%0"

1&&29*#3-"?"&'"&$%*4*$%*$,;<"*&,-*+"@"(+":/"#$%"*#3-"4"&'"&$%*4*$%*$,;<"

#$"&$,*>*+".+()"AB 0"

1&&&29$"&'"#$"&$,*>*+">+*#,*+",-#$"(+"*C5#;",("A/"#$%0"

" 1&D2"<"E"A"F"AG/"#$%0"AH"

1&D29,-*"4(;<)*+/"3(4(;<)*+/"(+"(;&>()*+"3()4+&'*'"#"%&''&4#,&($"D#;5*"

1I.2"D#;5*"+#$>&$>".+()"HJHHHA",("HJHH J"

"

KLMNOPLKQKLRSTOUMOVWQVXQMYLQOWZLWMOVWQ

[-*"&$D*$,&($"4+(D&%*'"#",-*+)('*,,&$>"+*'&$"7&,-"#"-&>-">;#''",+#$'&,&($",*)4*+#,5+*/"A8"

7-&3-"-#'"*\3*;;*$,"%&*;*3,+&3"4+(4*+,&*'"#$%";(7"7#,*+"#!'(+4,&($J"])!(%&)*$,'"(.",-&'"



 !"
"
#$%&$'#($"#$!)*+&"',&-.(/&''#$0"-&/#$/"1,#!,"2-&"/*#'23)&"4(-"255)#!2'#($/"',2'"-&6*#-&"*)'-27)(1"

)(//"+#&)&!'-#!"5-(5&-'#&/"2$+"*)'-27)(1".(#/'*-&"23/(-5'#($"5-(5&-'#&/8"9():.&-/;"!(5():.&-/;"(-"

()#0(.&-/"+&-#%&+"4-(."',&/&"',&-.(/&''#$0"-&/#$/",2%&"2"+#//#52'#($"<=4>"%2)*&"-2$0#$0"4-(."

3&'1&&$"23(*'"?8???@"'("23(*'"?8?? A"2"+#&)&!'-#!"<=B>"%2)*&"-2$0#$0"4-(."3&'1&&$"23(*'"@8C"'("

23(*'"D"2'"@"E"C?"FGHA"2"I0"0-&2'&-"',2$"@C?JKA"2$+"2".()&!*)2-"1&#0,'"-2$0#$0"4-(."23(*'"L??"C"

'("23(*'"@;???;???"=28"

M'"/,(*)+"2)/("3&"*$+&-/'((+"',2';"*$)&//"!)&2-):"#$+#!2'&+"'("',&"!($'-2-:;"#$"2$:".&',(+/"

!)2#.&+",&-&#$"',2'"#$!)*+&".(-&"',2$"($&"/'&5"(-"2!';"',&"(-+&-"(4"',&"/'&5/"(-"2!'/"(4"',&".&',(+"

#/"$('"$&!&//2-#):")#.#'&+"'("',&"(-+&-"#$"1,#!,"',&"/'&5/"(-"2!'/"(4"',&".&',(+"2-&"-&!#'&+8"M'"

/,(*)+"2)/("3&"*$+&-/'((+"',2'"1,&-&"2"%2-#23)&"<&808;"NOPQRSTRUTVWRXYZVR[\]̂RŶ_VRŜR]̂ R̀aYZXUb]R@?"
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CLAIMS 

 

What is claimed is: 

 5 

1. A polymer, copolymer or oligomer derived from a resin having a structure defined by 

Formula (I) 

 

 

 10 

 

 

 

 

 15 

 (I) 

 

wherein: 

 

(a) each R5 is independently a methylene group (CH2), or a methylene group 20 

substituted with one or more -H, -CH3, or halogen functionalities; 

(b) each R6  is independently a bond or a straight-chain or branched, linear or 

cyclic,  saturated or unsaturated, substituted or unsubstituted, aliphatic 

or aromatic group having between 1 and 20 carbon atoms; 

 25 

(c) each X is independently a functionality possessing at least one non-aromatic 

alkene, alkyne, CH3-(CH2)n- (where n = 0 to 12), or an aromatic moiety; 

(d) each Z is independently either H or X, and each p is independently an integer 

from 1-4; 

(e) each w is independently 0, or an integer greater than or equal to 1, and 30 

 

(i) when w is 0, the bracket region represents a bond and n is an 
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integer greater than or equal to 1; 

 

and wherein the polymer, copolymer or oligomer comprises a dissipation (Df) 

value ranging from between 0.0001 to 0.004. 

2. The polymer, copolymer or oligomer of Claim 1 wherein w = 0, said resin being 5 

defined by Formula (II) 

 

 

 

 10 

 

 

 

 

 15 

 (II) 

 

 

 

 20 

3. The polymer, copolymer or oligomer of Claim 1, wherein R5 is methylene (-CH2-) and 

R6 is a bond or an aliphatic carbon chain of the form –(CH2)y-, wherein y = 1 – 12. 

4. The polymer, copolymer or oligomer of Claim 1, wherein R5  is methylene (-CH2-), and 

R6  is 

a member selected from the group consisting of phenyl, napthyl, anthryl, or biphenyl. 25 

 

 

5. The polymer, copolymer or oligomer of Claim 1, wherein R5 is methylene (-CH2-), and 

each R6 is selected from at least two independently defined groups. 

 30 

6. The polymer, copolymer or oligomer of Claim 1, wherein X is a member selected from 

the group consisting of propenylbenzene, ethenylbenzene, (methyl)ethenylbenzene, 
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styrenyl, allyl, propargyl, butenyl, or benzyl group. 

 

 

 

7. The polymer, copolymer or oligomer of Claim 1, wherein X is a member selected from 5 

the group consisting of 

 

 

 

and isomers thereof. 10 

 

 

 

8. A polymer, copolymer or oligomer derived from one or more resins having a structure 

defined by Formula (II) 15 

(II) 

wherein: 

 

 (a)  each R5 is a methylene group (CH2); 

 20 
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(b) each R6 is independently a bond, a phenyl group, or an aliphatic carbon 

chain of the form –(CH2)y-, wherein y = 1 – 12. 

(c) each X is independently an allyl, propargyl, butenyl, benzyl, or styrenyl 

group; 

 5 

(d) each Z is independently either H or X, and each p is independently an integer 

from 1- 4; 

(e) n is an integer greater than or equal to 1. 

 

9. The polymer, copolymer or oligomer of Claim 8, wherein the polymer, copolymer or 10 

oligomer is soluble in an organic solvent selected from the group consisting of Methyl 

ethyl ketone (MEK), Xylenes, N-Methyl pyrrolidone (NMP), Dimethylformamide 

(DMF), Dichloromethane (DCM), Acetonitrile, Acetone, Dimethyl sulfoxide (DMSO), 

and Tetrahydrofuran (THF). 

 15 

10. The polymer, copolymer or oligomer of Claim 8, wherein the polymer, copolymer 

or oligomer comprises a molecular weight ranging from 200 to 1,000,000 Da. 

 

11. The polymer, copolymer or oligomer of Claim 8, further comprising an additive 

selected from the group consisting of adhesion agents, peroxides, crosslinking agents, 20 

antioxidants, flame retardants, diluents and fillers. 

 

12. The polymer, copolymer or oligomer of Claim 8, wherein the polymer, copolymer or 

oligomer comprises a dielectric (Dk) value ranging from between 1.5 to 3 at 1 – 50 

 GHz. 25 
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13. The polymer, copolymer or oligomer of Claim 8, wherein the polymer, copolymer or 

oligomer comprises a dissipation (Df) value ranging from between 0.0001 to 0.004 at 1 

– 50 GHz. 

 5 

14. A composition comprising (i) a polymer, copolymer or oligomer of Claim 8; and (ii) a 

second component selected from the group consisting of polyethylenes, polypropylenes, 

polybutylenes, low vinyl polybutadienes, high vinyl polybutadienes, polystyrenes, 

butadiene-styrene copolymers, styrene-maleic anhydride (SMA) polymers, acrylonitrile-

butadiene-styrene (ABS) polymers,  polydicyclopentadienes,  epoxies,  polyurethanes,  10 

cyanate  esters, poly(phenylene oxide), ethylene-propylene-diene monomer (EPDM) 

polymers, cyclic olefin copolymers (COC), polyimides, bismaleimides, phosphazenes, 

olefin-modified phosphazenes, acrylates, vinyl esters, polylactones, polycarbonates, 

polysulfones, polythioethers, polyetheretherketones (PEEK), polydimethylsiloxanes 

(PDMS), polyethylene terephthalates (PET), and polybutylene terephthalates  (PBT),  15 

styrene,  divinylbenzene,  1,2-bis(vinylphenyl)ethane,  vinylbenzyl ether compounds,  

vinyl  ether  compounds,  allyl  ether  compounds,  vinylphenyl  monomers,  vinyl 

monomers, and allyl monomers. 

 

15. A copolymer derived from polymerization of the polymer, copolymer, or oligomer of 20 

Claim 8, and a comonomer, wherein the comonomer is selected from the group consisting 

of  styrene, divinyl benzene, vinyl toluene, methyl styrene, tert-butyl styrene, alpha-

methyl styrene,  alpha-methyl styrene dimer, vinyl cyclohexene, ethylidene norbornene, 

vinyl norbornene, alpha- pinene,  beta-pinene,  limonene,  other  terpenes,  polybutadienes,  
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modified polybutadienes, polystyrenes (homopolymer and block-copolymers), modified 

polystyrenes, polyterpenes, other vinyl-reactive monomers, and reactive 

dimers/oligomers/polymers/copolymers thereof. 

 

16. A polymer, copolymer or oligomer of Claim 8 comprising a solid material with Tg   5 

greater than 150°C wherein the polymer is cured thermally without catalyst or cured 

with peroxides  or other free radical catalysts with or without use of additional co-

catalysts.  

 

17.  A polymer, copolymer or oligomer of Claim 8 comprising a solid material with Tg 10 

greater than  150°C  wherein  the  polymer  is  cured  with  cationic  catalysts,  thermal  

acid generators (TAGS), and/or photo-acid generators (PAGs) with or without use of 

additional co-catalysts. 

 

18. A printed circuit board, prepreg, or laminate comprising a material comprised of the 15 

polymer, copolymer or oligomer of Claim 8. 

 

19. A radome or satellite structure comprising a material comprised of the polymer,  

copolymer or oligomer of Claim 8.  

 20 

20. A base station, circuit board, server, or router comprising a material comprised of the 

polymer, copolymer or oligomer of Claim 8. 

 

21. A material for use in any one of: (i) a copper-clad laminate (CCL), (ii) a high-density 

interconnect (HDI) substrate, (iii) an integrated circuit (IC) substrate in printed circuit 25 

boards at high temperature and low Df applications; (iv) a molding compound in power 
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device application; and (v) a radio frequency (RF) heating in oil and gas applications, 

wherein the material comprises the polymer, copolymer, or oligomer of Claim 8. 

 

22. A 3D printing resin composition comprised of the polymer, copolymer or oligomer of 

Claim  8 suitable for digital light printing (DLP), continuous liquid interface printing 5 

(CLIP),   Stereo-lithography (SL). 

 

23. A polymer, copolymer, or oligomer derived from at least two resins wherein 

 

(a) a first resin comprises a structure: 10 

 

  
 

and isomers thereof, and; 

 15 

 

(b) a second resin comprises a structure: 

 

 

 and isomers thereof; 20 

 

wherein 

 

(i) each X is independently an allyl, benzyl, or styrenyl group, and; 
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(ii) each Z is independently either H or X, and each p is independently an 

integer from 1-4; 

(iii) n is an integer greater than or equal to 1, and; 

 (iv) y = 1 – 12, and; 5 

 

(iv) the polymer, copolymer, or oligomer comprises a dissipation value 

(Df) value ranging from 0.0001 to 0.004. 

 

 10 

24. A polymer, copolymer or oligomer of Claim 23 comprising a solid material with Tg 

greater than 150°C wherein: 

(a) the polymer is cured thermally without a catalyst; 

(b) the polymer is catalyzed thermally with thermal acid generators (TAGS), 

and/or peroxides; 15 

(c) the polymer is catalyzed via UV light using photo-acid generators (PAGs). 
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