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　Ａ challenge for 也ennaliy stable polymers in the fieldof microeledr)nics is lowering their diel≪*ric

constwts (k).Consi^^le effortshave been expended in the la^ decade on hi^ perfonnance polymers

including polyimides to d^gn and synthesize new

polymers with lower it f(M t̂his purpose.　レ

f　　　　　　　　　　　　　　　　　　　　　　　　　　　。　We　perfcMrmed　the　polymer　design　of

polyimides witihi low i by introducing bulky

fluorenylidene moieties (A), (B), (C). We found that

among these pdyiinktes the lowest i has been

ifc＝2.77 (@lMHz)forコKm-fluorinated (Ba/Cb)

polyimide, and 知235 (@lMHz)for fluorinated one

(Bg/D)｡

　Based on these result we experted that

polyaiylenes v^iidi ｓ lacking a polar imide

linkage might s1k}w lower k:values compared with

polyimides with‥sudi moieties. We successMly

I^epared a seri^ of soluble, thermally stable

polyarylenes　by　coupling　polymerization　of

aromatic dihalides aiKi/o［bismesylates of the

o)nresponding bi^e卯is using Zn and Ni-phosphine catalysts.Non-fluorinated copolyarylene

(Xa/Xb＝60/40)derived bom bismesylates of 9^-bis(4-hydroxyphenyl)-fluorene(Xa)and l,l-bis(4-

hydroxyphenyI)diiAenylmethane(Xb)showed Jfc=2.7(@lMHz), Tg>300:゜:C,and Td (5％,N2):549"C. The

lowest i was exfaibitaJby the fluorinated polymer

with 2^-diphenyl hexajBuwop叫pEOie unit (a major

diemical unit of 6FDA) (3fc),which was obtaiasd

firom bismesylate of Bisphenol AF and showed

知22(@lMHz),Tg:24SrcandTd(5％,N2):508°C.

　Summarizing tbis si^iificant information. we could make the following conclusions: 1)TTiese

polyimides with bulky fliKxenylidene moieti^ WCTe estimated to show the lower limit o腿=2Jl for non-

fluorinated polyimides and Jfc=2.35/for fluorinated ones. 2)Soluble polyarylenes proved to be very

promising as low k materials with high thermal stability. 3)Using exTCrimental data of k 匹十imide

OMicentration and fluori≒content in these polymers, we can esti”万９万tek value from the chemical structure of

repeating unit of {xdyimides and polyarylenes. Thus, to achieve 1 lower than 2.5，it is necessary to satisfy

conditionns of both 12 wt％or lower imide concentration (ca. 1170 or higher FW of repeating unit)and 10

wt％or higher fluorine ointenL　　　　　　　　　　　　　　　　　　∧
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