;yz{|}~e3eFQ rx6T(9= . POLYBENZOXAZOLE RESI N AND PRECURSOR
THEREOF Techni cal FiH m nﬂ sent invention relates to pol ybenzoxazol e
resins which are excel'le rmal characteristics, electrical

characteristics, mechani ¢8®¥haracteristics, and physical chgyagy200Ztics,
and which are usable as Iamer insulation filnms and protective filns for 10

sem conduct or s, Iayermmmﬁw ﬁwmmmu ilms ofinultilayer circuits, cover coats
of flexible copper-cl ! | der resist filnms, liquid crystal-aligned

films, etc. Background Articl®* Hitherto, inorganic insulation filnms of

si | icon dioxi de of phevhiksoRsepAECAsiy ChAR GlrcpRsx daposibion et fiod or

the like :nave been use ayer insulation filns foﬁ{senlconductors.
However, inorganic insulation filns of silicon dioxide or the |like are high
in 20 diel ecéchaicabstantld and use of organic materials is being
investigated as insulation filnms for the purposes of speeding up and hi gher
per forménce. As organttenpteskals ihoensdmrc aalictes sto thel epaneonsedle
pol yi mi de resins which are superior in heat resistance, electrical 25

char act er i stégsnandhiebhamiec gxcelidedadt drri sthewna Weharaebarienhaacenent in
function and_performance of sem conductors, further remarkabl e inprovenent
in heat resPsBaREaC2d| EBRFRCAE "AFaria eI’ Chbi SRUFRCLET18T2CSQ July
2003 absorptign characgergstics, and .t her nal q@gaq?ion coefficient is
demanded, a#dCtRO¥SIFRS| RESAFGT TS I gt pBr i ot ridnt elSaPtenééded. Under

the circunstances, it.has _been atteqﬁée S5 to use poLﬁgegzoxazole resins
Pri

d
which are s ?%?Fo?nfﬁlﬁ F?Pnﬁd&”Fe§. ﬂﬁ?%ﬁﬁ%ﬁv%b§%+ R*and el ectrica
charactgrisii %coééu&QSUE?thgggﬂﬁﬁ%Fdﬂé&EéH §f §Q9fq§%9£§1 LLis easy for

pol ybeinZzoxazol e Fesrns to’safrsfy only one of Therna aracteristics,

el ectrical charaeteri 8bies LA GAl Characlalisti £s ande.physica

characteristics.
solder resist films, liquid crystal-aligned films, etc.

Background Art

15 Hitherto, inorganic insulation films of silicon
dicxide or the like prepared by chemical vapor depositioen
method or the like have been used as layer insulation
£ilms for semiconductors. However, inorganic insulation
films of silicon dioxide or the like are high in

20 dielectric constant, and use cf organic materials is being
investigated as insulation films for the purposes of
speeding up and haigher performance. As organic materials
for semiconducters, there are used polyimide resins which
are superior in heat resistance, electrical

25 characteristics and mechanical characteristics. With
recent enhancement in function and performance of
semiconductors, further remarkable improvement in heat

resistance, electrical characteristics, moilsture-



For exanpl e, a pol ybenzoxazole resin conprising

4, 4" di am no- 3, 3' -di hydr oxybi phenyl and terephthalic acid has much superi or
. heat resistance such as hi gh heat deconposition resistance or high Tg, but
is not so good in electri 15 cal charactgr%sgics such as di edeaily 2603
constant and dielectric |oss tangent. A pofybenzoxazole resin conprising

2,2' -bis(3- argﬂ%%r%%yﬂ Wﬂ?@ﬂé)b@%ﬁééFOEHQLQP%\%}VﬁSin eagAfhal i c acid

shows good el ectric characteristics suc ieleCtric constant, but

i's not so goQahds¥iZd difati & esdd RAE., aBfdPENssFakeshaLaGierSitHeS: Thus, at
present, there are obtained no resins which are excellent in all of thernmal

characterisﬂhﬁghéﬂeﬁgﬁﬂdxmaﬂ&@ga&ﬁgrhééa@a, mechani cal characteristics and
physi cal characteristics. 25 Disclosure of the Invention The object of the

present invention is t@rdeavithe heipfcumst shaas, r £si hasekeehl atttemptall of

t her mal - 3 - 30 July 2003 characteristics, electrical characteristics,
physi cal Bhartacterd spodyband oxaclod aads iotsardciclr | ste csupariise £orpoly-
sem conductors. As a result of intensive research conducted in 5 an attenpt
t o sol ve the iakiglee qasobisensy wadteer natesw optibavanfioahdcs rpokytbemacasts e
precursor represented by the follow ng general fornmula (A) and a _

pol ybenzoxazdisd iGSsi s dpyebeaatfteen Bjateeiads| 6ar ngegérengductorsul alEDLS and
have acconplished the present invention. 10 (A) 15 (D) 20 In the above
formul as (A) &Y OF BPloORRZXaFPIat EYeindft2- 38DBsaNdOR1yeRFEe S a

istructure selected fromthose I%Presented bg,the follomjn%,fonnulas (B)
25 aﬁ@eqma;|cW§racthy§ ics, electfical characteristics,

10 mechanical characteristics and physical characteristics.
For example, a polybenzoxazole resin comprising 4,4'-
diamino-3, 3’ -dihydroxybiphenyl and terephthalic acid has
much superior heat resistance such as high heat decomposi-
tion resistance or high Tg, but is not so good in electri-

15 cal characteristics such as dielectric constant and
dielectric loss tangent. A polybenzoxazole resin compris-
ing 2,2’ -bis(3-amino-4-hydroxyphenyl)hexafluoropropane and
terephthalic acid shows good electrical characteristics
such as low dielectric constant, but is not so good in

20 heat resistance and physical characteristics. Thus, at
present, there are obtained no resins which are excellent
in all of thermal characteristics, electrical characteris-
tics, mechanical characteristics and physical characteris-
tics.

25
Disclosure of the Invention

The object of the present invention is to

provide heat resistant resins excellent in all of thermal



30 July 2003 In the above fornulas (B), Y denotes a structure selected from
those represented by the following fornulas (C), and the hydrogen atons) on
- the benzene ring in these structures may be substituted with at | east one
group 5 selected fromthe group consistingzof nethyl group, s¢byy2go®up,
propyl group, isopropyl group, butyl group, isobutyl group, t-butyl group,
fluorine atorardyhdddfiswi OSptdyecOrOup: dRaratteristics,CphyeHzal r 15 and
20 Detail ed Description of the Invention The pol ybenzoxazol e precursor of
the present 2Zhirf@ctiewiestion zad hechbhatatdchaoaraehiisadicaofrenae cugpound
havi ng one of the structures represented by the above fornulas (B) and
2,2"-bis(trifdamiranreiunttgesgl, 4' bi phenyl enedi car boxylic acid by conventiona
met hods such 30 July 2003 as acid chloride nethod, activated ester
met hod, and condensati @& reamtswit i¢f tirtenesenceeseaactehpaduaciten in
condensatlon agent such as pol yphosphoric acid or dicyclohexyl carbodiim de.
5 Typi cal Sexafplads-ast Heo b skie nophedloPvechpobhemAavichg anyestotse have
structures represented by the formulas (B) which is used in the present
i nvention, A;WP UF RANRTENET FOIS RESCHT 8T nBPREBEENASE, by the

2,2 bls(3an1n -4-hydro exaf | uor opr opane, 2' -bis nlno 10
3- hydroxypheéﬂ lﬁ#ﬁ%ﬁ%%d%g.éﬁ Bl st aﬂ138§xbenzox 1¢ resin
hydroxypheny) %fopamsﬁ;@f%&% (4 prno; 3 eégmhmmwgores?e and have

3,3 di am no*%

4, 4" - di am no- dr dlphen ul
3,3 -diam noafcﬁmpg' (frag%b %re%//?né rgl\?grg?%%lno 3,3 15

dlhydro&mplphenyl 3,3 -diam no-4,4" - dlhydroxydlphenyl et her,
4,4' -di am no- 3, 3' -di hydro ydlphenyl et her,

2, 2" bi s(3-am no-4-hydroxy-Dtmi{ flug§o
trdi fludro
ri Gbméfdﬁﬂﬁ.

2,2'bis(4-anino-3-hydrox

bi s( 3- am no- 4- hydr oxy- 5- ()
bi s(4- am no- 3- hydr oxy-5-§rif YOI e,

2, 2' bi s(3-am no- 4- hydr ox\w- 6- ngiluoronethyl)pro ay

2, 2" bi s(4-am no- 3- hydr oxy* 6- trlfluoronethyl)progdhe, n

2, 2" bi s(3-am no-4-hydroxy-2-trifluoromethyl)hexafl| uoropropane,

2, 2" - bi (- am no- 3- hydr oxy; 2-trifluoronet hyl)hexafl uoro 25 propane,

2,2 - bi s(3-am no- 4- hydroxy-5-trifl uoronethyl xaf | uoNopr opane,

2,2' - bi s(4-am no- 3- hydr oxy- 5ti f | jor onmeta( opr opane,

2,2' - bi s(3-am no-4hyd - G NA R ONE 2 ropane, 2,2'-bis(4
- 6 - 30 July 2003 am noq3- ox\~6-t R /fil; uor opr opané€p)
3, 3" di am no-4, 4'-di hydro '-tYi fl uorome Caurs

4, 4" di am no- 3, 3' - di hydr ox -2 2'-trifl uoronet ,

3, 3" di am no-4, 9' - di hydr oxy- 5, 5-¢r|fluoronethﬁ i 4,4 5

di am no- 3, 3' - di hydr oxy- 5, 5’ -trlfluoronethylblphenyl

3,3 diang 9 di hydr ox tr|fluoro be|p

4, 4" -di ﬁlu) §hedFﬁQHFo¥§r@W&aﬁr'%” Hyl 4%ﬂ§%$s an integer of

2-1000 and X denotes a structure selected from those

represented by the following formulas (B):

yoed

25



Anmong the nethods for produci ng pol ybenzoxazol e precursors of the present

i nvention, for exanple, 10 according to the acid chloride nethod, first,

. 2,2" bis(trifluoronmethyl)-4,4'-biphenyl enedi carboxylic acid chloride which

is an acid chloride used, can be obtained By_reacting 30 July 2003

2,2 -bis(trifluoronethyl)-4,4" bi phenyl enedi carboxylic acid, in the presence
of a 15 catal ystrigdicdbave Nedegdh BENYEY or Fadede e D sthidire M OTddeedn an
excess anount at a tenperature of roomtenperature to 75C, distilling off

excess thionytr&hl €dse Pypheséhpgdupgdetheedugedwihes Frenuladyl {(deh and
recrystalliz ing the resulting residue by use of a solvent such as 20
hexane. Then,tHdenhypdtyPenNZoXaR 05 B OheeHesbeneanebe ialt dimnathdye di ssol ving a
bi sam nophenol conpound usually in a polar solvent such as

N- et hyl - 2- pystroldtdones ana |, Ndi sebbiylacetdnwdeh tal leasd mne epaciipig with
the 2,2 bis(trifluoronethyl)-4,4"-Dbiphenyl enedi carboxylic acid 25 chloride
at a tenpbratagleaied oo eniperatoup tons36€ing tliemptéydngeraifp,arethyl

aci d-acceptor such as pyridine. The pol ybenzoxazol e resin of the present

i nventi on cagdumpbtratoryil byreupj etsPpyopiié gesubti hytyl- g3®urul y 2003

pol ybenzoxazol e precursor to condensation reaction by heating or treating
with a dehydridtQbiE algehtoury thelPebrl eBrPORal fhHAREPE PEORe@®Ssary, vari ous
additives such as surface active agents and coupling agents are added to 5
the resul ti ndFSiUPrRRErAt sI%AP he used as | ayer insulation films and
iprotective filnms for sem conductors, layer insulation filmof nultilayer

circuits, cover coats flexible co r-clad sheets, solder resist filns,
liquid qg stal-aligned filnms, etc._18 Furthermore, the precursor of the
pol ybenz azole resiffin the presen I nvention canoee used together with a

napht hoqui nonedi azi degggnpound as a pRgt osensitive agent to provide a

phot osensitive resin conpgsition. The pol ybenzoxazol e precursor of the
present 15 invention is preferably used in the state of varnish usually by
dissolving it in a solvent. Exanples of the solvent are

N-net hyl - 2- pyrrol i done, y -butyrol agtor N, N di net hyl di met hyl
sul f oxi de, diethyl ene col di ety o~ di et-hp-erE pet hyl
et her, 20 diethylene glycol dibutyl 2 propyl ene g nmet hyl
et her, dipropylene glycol nononethyl ether, propylene glycol nononethyl

et her ackiate, nethyl | act'at e, ethyl lactate, butyl |actate,
nmet hyl -1, 3- butyl ene gl ycol acetate, 1, 3-butylene glycol-3-nononethyl ether,
met hyl 25 pyruvate, ethyl pyruvate,__and nethyl-3-nmethoxy propionate. These

can be used each al one o
o )X ) )

Detailed Description of the Invention

The polybenzoxazole precursor of the present
25 invention can be obtained from a bisaminophenol compound
having one of the structures represented by the above
formulas (B) and 2,2’-bis(trifluoromethyl)-4,4’-

biphenylenedicarboxylic acid by conventional methods such



nore. The pol ybenzoxazol e precursor of the present - g - 30 July 2003

i nvention can be used in the following manner. First, the precursor and

. ot her compounds are dissolved in the above solvent, and the solution is
coated on a suitable support such as siIchn waf er and cerangGJ@ﬁbgggale.

As the 5 coating nethod, nmention may be nmade of spin coating wt

Spi nner, sprays caaid n&h!‘bﬂ‘dé ﬁQE%dCOQE%Ean'eBp'e@Q:erprrdé’ﬁﬂ&g d

coating, etc. After formation of a coatlng filmin this way, the |In1|s

preferably hesdnddesd€foh ore9pyYebh ih theapRelskhRRz Bzl RHdLidd Best
Mode for Carrying Qut the Invention The present invention wi'll be explained

in nore detaidoryendyt Dintagehvl bavhngseranpbdssphio rshoWdi derinder st ood
that they are exenplary only, and should not be 15 construed as limting

t he inventi ordidyayheswyhesrbbiet empdéter "parts” nmeans "parts by weight”
Example 1 73.2 Parts (0.2 nol) of 2,2'-bis(3-amno-4 20

hydr oxyphBnyl ) hexaf | uorbypigeshesxasp e ssof velei hig@tipaphenafll damedbund

di mret hyl acetam de, and 39.6 parts (0.5 nol) of pyridine was added to the
sol uti on, folHaouwew mnaduf nghelr shmiistutraer eeprassoted dy che8Fdrmards (0. 2
mol ) of 2,2'-bis(trifluoronethyl)-9,4'-biphenyl enedi carboxylic 25 acid
chloride in ﬂ@);ththﬁscw%¢®he&ahbeapre§5nm|mnﬁeytnpmnogam v a period
of 30 mnutes. After conpletion of the addition, the tenperature was
restored to FH&M%RQﬁﬁﬁQﬁQﬁ%Plfo*&%m%ﬁaﬁyn§FF§PFﬁgn§@ r dor t&HFe3at ure for

g _ 30 July 2003 5 hours. Then, the rg ction m xture _was added dropw se
to 7 liters @F“ld}%‘t"i'lf} RYRRED BRI EXR iveEPBFPQtaeeme ColPect @qamid i ed

t bt I I f Th |.ti
pol Sbeﬁ'zﬂ%z&% S LR SR ER R SataPaRE v BeaPhe GERRNAH of
44000 obt ai t ol C t d by T Co.
[1d, () 10 P abE N0 B0 D g chip Sor RuE areBaoEg 1n o Y 1O

hyl £l
T2 e 3011 51 L shYgRokTelidhen LE[

by a doctor Qh@@%neTh%m4¢JHf% iﬁ'ﬁmLéﬁhgggbﬁ fi hBﬂ?ﬁ sﬂl%gn%5 an oven,

and the coat was peél ed off to taln a polybenz ol e“precursor 'film of
20 um t hi ckngss” ~Hhiatnifid-m m&aim&yyalﬁﬁéﬁblf r@m'aaQaR@abe@ at .150C 30

mi nutes, 250C/ 30 mi nutes and 350C/30 minutes succeSS|ver inthis order to

obtai n aLEpoI YheRaesaz® ipHas N, (083 Mbdamino-4, 4’ ~dihydroxydiphenyl
ether, 4,4’-diamino-3,3’-dihydroxydiphenyl ether, 2,2’-
bis(3-amino-4-hydroxy-2-trifluoromethyl)propane, 2,2'-
bis(4-amino-3-hydroxy-2-trifluoromethyl)propane, 2,2'-
bis(3-amino-4-hydroxy-5-trifluoromethyl)propane, 2,2'-

20 Dbis(4-amino-3-hydroxy-5-trifluoromethyl)propane, 2,2'~
bis(3-amino-4-hydroxy-6é6-trifluoromethyl)propane, 2,2’'~
bis(4-amino-3-hydroxy~-é6-trifluoromethyl)propane, 2,2'-
bis(3-amino-4-hydroxy-2-trifluoromethyl)hexafluoropropane,
2,2'-bis(4-amino-3-hydroxy-2-trifluoromethyl)hexafluoro-

25 propane, 2,2’'-bis(3-amino-4-hydroxy-5-trifluoromethyl)-
hexafluoropropane, 2,2’-bis(4-amino-3-hydroxy=-5-
trifluoromethyl)hexafluoropropane, 2,2'-bis(3-amino-4-

hydroxy-6-trifluoromethyl)hexafluoropropane, 2,2'-bis(4-



(F) ) CF3 F3~ ~CF~i ~\ o~~a\ / \ /| F3C (F) - 10 - 30 July 2003
This resin filmwas eval uated on various properties, and the results are

. shown in Table 1. Exanple 2 5 A polybenzoxazole resin (formula (G) was
prepared in the same manner as in Exanple k% _except that 43. 3o pgybeod 0. 2
nmol) of 4,4'-diam no-3, 3" -di hydroxybi phenyl was used in place of 73.2 parts
(0.2 nol) of @n2hebBshPdavkpessthydlavyphmuyiylhexalfd aromepapenen 3037 -
Exanple 1, and was eval uated on the properties. The resulting
poIybenzoxazodeames®ﬂ4had dihydberyaveRdge milexionte thet it pKddy 1 pf 4 34000
obtained in terms of polystyrene using GPC manufactured by Toso Co., Ltd.
15 (G Exanpieaming-A potgbbndogayoke 2 esim flfuomuaniest HyH)D i pieesn ypk £pdy 8-i n
the sane manner as in Exanple 1, except that 51.6 parts (0.2 nol) of
2,2'-bis(3- an¥h@n9m9d4o&ypﬁéhydypxﬁpémé Wﬁglﬁd@@nqmqﬂhxibxﬁhéﬁyhbFﬁués—
(0 2 nol) of 2, 2' - bi s(3-am no- 4- hydr oxyp henyé)hexafluoropropane 25 in
Exanpl e 15 arff 3BEN@vAI dat SHhBAL eRE-Br Spetei Juorpaetdsiliniphenyl, 3,3'-
pol ybenzoxazole resin had a unber-avera e nmol ecul ar wei ght (M) of 54000

obtai ned in tEIBIR~ 1xﬁys@§?%ﬁ€°ﬁ¥lﬁgGGPérﬁﬁﬁHP58@@F@d Ph&Y 1Go.andit d.
4,4’ -diamino-3,3"~-dihydroxy-6,6’-trifluoromethylbiphenyl.

Among the methods for producing polybenzoxazole
precursors of the present invention, for example,

10 according to the acid chloride method, first, 2,2’-
bis(trifluoromethyl)-4,4’-biphenylenedicarboxylic acid
chloride which is an acid chloride used, can be obtained
by reacting 2,2’-bis(trifluoromethyl)-4,4’-
biphenylenedicarboxylic acid, in the presence of a

15 catalyst such as N,N-dimethylformamide, with thionyl
chloride in an excess amount at a temperature of room
temperature to 75°C, distilling off excess thionyl chloride
by heating under reduced pressure, and then recrystalliz-
ing the resulting residue by use of a solvent such as

20 hexane. Then, the polybenzoxazole precursor can be
obtained by dissolving a bisaminophenol compound usually
in a polar solvent such as N-methyl-2-pyrrolidone or N,N-
dimethylacetamide, followed by reacting with the 2,2’-
bis(trifluoromethyl)-4,4’-biphenylenedicarboxylic acid

25 chloride at a temperature of room temperature to -30°C in
the presence of an acid-acceptor such as pyridine.

The polybenzoxazole resin of the present

invention can be obtained by subjecting the resulting



- 11 - 30 July 2003 (H) 5 Exanple 4 n A pol ybenzoxazole resin (formula (1))
was prepared in the same manner as in Exanple 1, except that 56.1 parts

. (0.2 nol) of 3,3 -diam no-4,4'-di hydroxy 10 di phenyl sul fone was used in

pl ace of 73.2 parts (0.2 nol) of 7 30 July 2003

2,2"' -bi s(3-am no-4- hydroxyphenyl)hexafluoropropane in Exanple 1, and was

eval uated on pOEyPEnpektE6se phecnesokt itng cmlw@mmd@dmm bhad a
nunber - aver age nol ecul ar wei ght (W) of 41000 obtained in terns of 15

pol ystyrene useéapgitPCopanptactingedibyy doseh@aratlindi AFehtOinm hdl  ~ ~ ~ ~
/ o~ o0 FCC 20 Exanple 5 (1) n A pol ybenzoxazole resin (fornula (J)) was
prepared in theneameiomahemansern Exfinpéeedsaeyxcepartbas 46di4ipad sydh 2
nol) of 3, 3 -diamno-4, 4 25 di hydroxydi phenyl ether was used in place
of 73.2 partsagOserfmty attive' abests- andncosrRyjmdoxgsindrs |9 ire addedr bo
propane in Exanple 1, and was eval uated on the gropertles The resulting
pol ybenzoﬁazo‘ﬂéer@%$lhlha@garﬁahﬁeraadeﬁégé can. bep usesl esull@yea®i ght (M)

of 52000 obtajned. in terns_of
insulation films and protective films for semiconductors,

layer insulation film of multilayer circuits, cover coats
of flexible copper-~clad sheets, solder resist films,
liquid crystal-aligned films, etc.

10 Furthermore, the precursor of the polybenzox-
azole resin in the present invention can be used together
with a naphthoquinonediazide compound as a photosensitive
agent to provide a photosensitive resin composition.

The polybenzoxazole precursor of the present

15 invention is preferably used in the state of varnish
usually by dissolving it in a solvent. Examples of the
solvent are N-methyl-2-pyrrolidone, ¥y -butyrolactone, N,N-
dimethylacetamide, dimethyl sulfoxide, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether,

20 diethylene glycol dibutyl ether, propylene glycol
monomethyl ether, dipropylene glycol monomethyl ether,
propylene glycol monomethyl ether acetate, methyl lactate,
ethyl lactate, butyl lactate, methyl-1,3-butylene glycol
acetate, 1,3-butylene glycol-3-monomethyl ether, methyl

25 pyruvate, ethyl pyruvate, and methyl-3-methoxy propionate.
These can be used each alone or in admixture of two or

more.

The polybenzoxazole precursor of the present



I 5 polystyrene using GPC nmanufactured by Toso Co., Ltd. CFS N~ \ ~ ~ ~/
\' / \'/ 00 F3C Conparative Exanple 1 (J) 30 July 2003 A pol ybenzoxazol e
resin (formula (K)) was 10 15 20 prepared in the sane manner as in Exanple
1, except that 40.6 parts (0.2 nol) of isoghthalic acid chl oghgdgywess used
in place of 83.0 parts (0.2 nol) of

2,2"-bis(trifiupnomeihytadn 4oé' nbbahenytaeedbeabhaxny naridd chioidide dijp
Exanple 1, and was eval uated on the properties. The resulting

pol ybenzoxaz e d188d i Nkl aotiwebesonpenagse BRkedulsab R (Y Hodd000
obtained in ternms of polystyrene using GPC manufactured by Toso Co., Ltd. N

Fs~ i CF3 / \ solvdnt) akdnples aso Vet Exanpkecdatkl BnAapehiiheizexazghsoresi n
(formula (L)) was 25 prepared in the same nmanner as in Exanple 1, except
that 46.2 parswscH G sidljcad vWafer bapiengkemédi sablaxypltiec agsdttlel ori de was

used in place of 83.0 parts (0.2 nol) of

2, 2" - bi s(¥ri fdasdrigveetigtihody, amemt phenypagnkdi nadbory§l ispin coB3 ingBovilth ya
2003 acid chloride in Exanple 1, and was evaluated on the properties. The
resul ting polSEIeEsvaARERY 3?3t g wiblinBepPaRYr 8§ RS eGiPLINGI ght (M)

of 49000 obtained in terns of polystyrene using GPC manufactured by Toso
Co., 5 Ltd. BFiMHinthe &l RGN TesttEs A it fpetiRanpfes grating

film in this way, the film is preferably heat-treated to
convert it to a polybenzoxazole resin.
10
Best Mode for Carrying Out the Invention
The present invention will be explained in more
detail by way of the following examples. It should be
understood that they are exemplary only, and should not be
15 construed as limiting the invention in any manner.

Hereinafter “parts” means “parts by weight”.

Example 1
73.2 Parts (0.2 mol) of 2,2"'-bis(3-amino-4-

20 hydroxyphenyl)hexafluoropropane was dissolved in 200 parts
of dried dimethylacetamide, and 39.6 parts (0.5 mol) of
pyridine was added to the solution, followed by adding
dropwise thereto a solution of 83.0 parts (0.2 mol) of
2,2'-bis(trifluoromethyl)-4,4’-biphenylenedicarboxylic

25 acid chloride in 100 parts of cyclohexane at -15°C in dry
nitrogen over a period of 30 minutes. After completion of
the addition, the temperature was restored to room

temperature, followed by stirring at room temperature for



Conpar ati ve Exanples are shown in Table 1. Table 1
Heat Wat er Di el ectri cresi stanceCTE 10- 6absor pti onconstant (C) (x ) ($) Exanpl e
. 12.5511420. 1Exam | e 22. 9522100. 2Exam | e 32. 7515410. 1Exam | e

42.8518400. 2Exam | e 52. 8514410. 1Conpar ative2. 8505510, 2Exanpl 30 July 2003
1Conpar ati ve2, 9512450. 2Exam | e 2 15 Dielectric constant: was neasured at a
frequency of sl Wuzshy osengf tif- 42844 iRrectisttrd Ghh sred @dedbdeobyise to
Hewl ett-Packard Co. in accordance with JIS-K 6911. Heat resistance:
Tenperature &t lMhiets tdre diedghtledducesr byahd, thaspreaspiedtat washeati ng
rate of 10C/mn. 20 in nitrogen gas flow by use of TG DTA 220 neter nade by
Sei ko Denshi déddeetieKandlkr eokffo coletid inf atpel phenerpansilenpreciresor -
14 - 30 July 2003 range of 25-100C was neasured at a heating rate of
5C/ min. by uséoamuldy (F3120CTinet ere svalde. gy FSeli Wae mxgdii o ko gyoe i Ksovahsd
absorption: Water absorption at a tenperature of 85C and a hum dity of 85~
for 24 holrsavasrbereayarabaeynalrciwei ghve hethodMnnsoé| 44 0Pr ot adined 1,
t he pol ybenzoxazol e resins of the present invention showed excellent
t her mal ~char 4&t &6r8tsi ©f RAlstayxene chakREteFf speeyfagtuRsAi ey Toso Co.,
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havi ng recurring g = A or mul & . 'Y v éFb
CEl (.~)yyvherein nydeno #n i ‘ ' denotesjfa structure
having a tornul a sel > - . :
(9) wherein Y denot g a formula seleoted ffomtha group
consisting of fornulas (C)) and the hydrogen atons) on the benzene ring in

these structures are ophkangblyybedxddid pidduddot 6Ass QNEsHIPER in
selected troth the group consisting of nethyl group, ethyl group, propyl

group, isoprRpykt8iQUR-~pRHrdl iGicHe), drPiie/|selwtPontwhyt Yilge088) with
fluorine atomand tritluoroncthyl ,group:
a Teflon filter of 0.2 um to obtain a varnish.

etc.

15 This varnish was coated on a glass sheet by a
doctor blade. Then, this was dried at 70°C for 1 hour in
an oven, and the coat was peeled cff to obtain a
polybenzoxazole precursor film of 20 um thickness. This
film was fixed by a metal frame and heated at 150°C/30

20 minutes, 250°C/30 minutes and 350°C/30 minutes successively
in this order to obtain a polybenzoxazole resin (formula

(F)) .
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??:&9j~bb45 A polybenzoxazole resin (formula (H)) was

prepared in the same manner as in Example 1, except

that 51.6 parts (0.2 mol) of 2,2’-bis({3~amino-4-

hydroxyphenyl)propane was used in place of 73.2 parts (0.2

mol) of 2,2’~bis(3-amino-4-hydroxyphenyl)hexafluoropropane

25 in Example 1, and was evaluated on the properties. The
resulting polybenzoxazole resin had a number-average

molecular weight (Mn) of 54000 obtained in terms of

polystyrene using GPC manufactured by Toso Co., Ltd.
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Comparative Example 1
A polybenzoxazole resin (formula (K)) was

10 prepared in the same manner as in Example 1, except that
40.6 parts (0.2 mol) of isophthalic acid chloride was used
in place of 83.0 parts (0.2 mol) of 2,2'-bis(trifluoro-
methyl) -4, 4/ -biphenylenedicarboxylic acid chloride in
Example 1, and was evaluated on the properties. The

15 resulting polybenzoxazole resin had a number-average
molecular weight (Mn) of 44000 obtained in terms of

polystyrene using GPC manufactured by Toso Co., Ltd.

F3C~. ~CF3

20 (K)

\
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0

Comparative Example 2
A polybenzoxazole resin (formula (L)) was
25 prepared in the same manner as in Example 1, except that
46.2 parts (0.2 mol) of 4,4’ -biphenylenedicarboxylic acid
chloride was used in place of 83.0 parts (0.2 mol) of

2,2'-bis(trifluoromethyl)-4,4’-biphenylenedicarboxylic
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The evaluation results in the above Examples and

Comparative Examples are shown in Table 1.

Table 1
. ) Heat Water
Dielectric resistance CTE_6 absorption
constant o (x107°)
(°C) (%)
Example 1 2.5 511 42 0.1
Example 2 2.9 522 10 0.2
Example 3 2.7 515 41 0.1
Example 4 2.8 518 40 0.2
Example 5 2.8 514 41 0.1
Comparative 2.8 505 51 0.2
Example 1
Comparative 2.9 512 45 0.2
Example 2
15 Dielectric constant: was measured at a frequency

of 1 MHz by use of HP-4284A Precision LCR meter made by
Hewlett-Packard Co. in accordance with JIS-K 6911.
Heat resistance: Temperature at which the weight
reduced by 5%, was measured at a heating rate of 10°C/min.
20 in nitrogen gas flow by use of TG/DTA 220 meter made by

Seiko Denshi Kogyo K.K.

CTE: Coefficient of thermal expansion in the
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resins of the présent invention showed excellent thermal

characteristics, electrical characteristics, mechanical
characteristics and physical characteristics. Therefore,
10 they can be used as layer insulation films and protective
films for semiconductors, layer insulation films of
multilayer circuits, cover coats of flexible copper-clad
sheets, solder resist films, liquid crystal-aligned films,

etc.
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wherein Y denotes a structure having a formula selected
from the group consisting of formulas (C), and the hydrogen
atom(s) on the benzene ring in these structures are optionally
substituted with at least one group selected from the group
consisting of methyl group, ethyl group, propy!l group,
isopropyl group, butyl group, isobutyl group, t-butyl group,
fluorine atom and trifluoromethyl group:
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wherein Y denotes a structure having a formula selected

from the group coasisting of formulas (C), and the hydrogen
atom(s) on the benzene ring in these structures are optionally

substituted with at least one group selected [rom the group
consisting of methyl group, ethyl group, propyl group,
wopropyl group, t-butyl group, tluorine atom and trifluo-
romethyl group:
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