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DESCRIPTION OF RELATED ART
With an increasing need for further compactness and
improved performance of electronics devices, developments

15 of laminates for use in printed circuit boards are
progressing aiming at a greater number of lamination and a
thinner sheet of laminates, minimization of hole gaps by
reducing throughhole diameters, and inter-insulation
distances by reducing line widths. On the other hand,

20 packaging techniques for packaging very thin low thermal
expansion parts which include a flip-chip packaging to
mount bare chips directly on the laminates and Thin Small
Outline Package (TSOP) are increasing rapidly, thereby
demanding a substantially improved and excellent package

25 level reliability than ever before. Therefore, further
improvements in adhesiveness with metal foils and glass,

insulation reliability to be ensured with substantially



10 because it is not conpatible wth epoxy resin, dicyandiamde is likely
to precipitate when used in a prepreg, and in addition that a printieg{7 2001
circuit board prepared using this curing agent has a | ow softening
tenperature, thereby easily causing snear or resin 15 contam nation of

i nterconnection circuit copper during drilling, and also that its long-term
heat resistance is inferior. Still further, because its cured substance has
a high noiste pt J I it jff] f i teri t
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high moister absorption rate, it is difficult for this
material to be used as a substrate for packaging which
20 must avoid moisture absorption. In addition, this high
moisture absorption rate easily causes the occurrence of
metal migration, thereby introducing a major cause to
deteriorate the insulation reliability in fine patterned
wiring.
25 This metal migration is a phenomenon in which

metals that constitute insulation materials,

interconnections or circuit patterns within insulation



retardant epoxy resin conposition suitable for printed 10 circuit bogq%m;zmz
conprising essentially of: (a) an epoxy resin containing a glicidylether
conmpound which is a condensation polynmer (addition condensate) between

bi sphenol A or bisphenol F and formal dehyde; (b) a condensati on pol yner
(addi ti on condensate) 15 between bisphenob A and fornal dehyde; (c) a
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On the other hand, as a means to solve these

problems associated with the prior art, JP No. 63-36621

15 discloses a composition of a phenol curing group. A cured
compound using the phenol curing group, in particular,
using a high orthophenol-formaldehyde resin selected
therefrom has an excellent discoloring property, and
exhibits a high glass transition temperature (hereinafter

20 referred to as Tg). However, any cured resin that has a
high Tg tends to become hard and brittle, thereby easily
lowering adhesion with metal foils, and causing a crack
(peel-off) in the boundary between glass fiber and the
resin during drilling and molding. This crack or peel

25 allows permeation of plating substances and of water
contents absorbed, thereby introducing a large factor for

a substantial decrease in the insulation property.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 The epoxy resin of (a) dgfggppgﬂz
above contains as its essential elenent the glicidylether conpoun ai ned
as a condensation product of bisphenol A or bisphenol F 2 1 0 CT 2002 6
wi th formal dehyde in an anmount of 1 to 100 wei ght part, wherein there is no
limt for the nol ecul ar wei ght of the epoxy resin. As for the other epoxy
resin conponents to be used other than the precedi ng epoxy resin, any type
of 5 epoxy resins ca
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as a tetra-bronobi sphenol A tetra-chloro-bisphenol A and the like. In
order to provide for 4 hefdsdeat&sd a5 daii b1 4] rahy onobi sphenol Ais
1 a 1]

preferably used. 20 [Chem cal Formnul
(d) a hardening accelerator, wherein

a quantity of the halogenated bisphenol A

contained is less than 45 weight percent inclusive
20 relative to that of a whole solid resin weight.

Another aspect of the invention discloses a flame
retardant epoxy resin composition suitable for printed
circuit boards, wherein the halogenated bisphenol A is
preferably a tetrabromo-2, 2-bis (4-hydroxyphenyl) propane.

25 Still another aspect of the invention discloses a

flame retardant epoxy resin composition for printed

circuit boards, wherein an equivalence weight ratio A:B
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Addi tion of the hal ogenate bi sphenol A of the invention is intendéd not

only to provide for the flane retardency but also to inprove adhesiveness

of the cured product. In order to inprove these properties while 5
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epoxy resin. At [ess than 0.0I weight part thereof, the éffect of
heating under pressure. This metal foil clad laminate can

be fabricated into a printed circuit board by processing
the metal foil into a circuit pattern. Further, the

20 aforementioned prepreg can be used as inter-layer
insulation between respective internal laminations, or

between the internal lamination and the metal foil as well.

DETAILED DESCRIPTION OF THE INVENTION
25 The epoxy resin of (a) described above contains as
its essential element the glicidylether compound obtained

as a condensation product of bisphenol A or bisphenol F



25 hardening accelerator is negligible, and in excess of 5 meightéﬁirh 2@?e
pot life stability drops remarkably. 21 0CT 2002 to These fl 0CT
retardant epoxy resin conpositions for use in the printed circuit boards
are diluted in a solvent and used as a varnish. This solvent, which is not
limted to any particul ar type, includes, for exanple, acetone, 5
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resin, glicydyl esther type epoxy resin, glicydylamine
type epoxy resin, hydantoin type epoxy resin, isocyanate

20 type epoxy resin, aliphatic chain type epoxy resin, and
their haloganates and hydrites, and wherein a plurality
types thereof can be used in combination as well. As for a
method of mixing these epoxy resins and a temperature
therefor, there is no limitation.

25 As for the molecular weight of the polymer

condensate of bisphenol A and formaldehyde of (b), there

is no particular limitation, and a bisphenol A monomer may



210CT ?00? 12 EMBODI MENT 1: Bi sphenol A of 1000 g, 37 weight % f%kqgﬁﬁn
of 220 5 10 g, and oxalic acid of 10 g are poured into a four-port%& I
having a cooling tube and a stirrer, then they are recirculated for two
hours therein to proceed a chem cal reaction therebetween, then they are
dehydrated and condensed to obtain a bi sphénol A novolac resin (A], which
is a polycondensate of bisphenol A and formal dehide. Using this condensate
and conpoundi R§ &PRkadiReds 8F| WRilAg WBEPodi EPBNENESO88écPhPB@LbEREWN &S
varni sh of a flame retardant epoxy resin conposition for printed circuit
boards is manufg€t 8Sed. CEFiLBPIOAIRNE6EOLhEEShEROKYALRSEBl abeBfpBRIepoxy 15
resin, epoxy group equivalent weight 205 g/eq.; produced by Dainihon Ink
Kagagu- kogyo RKpcedorimigght phet cuBedpluhstancrovecanesesi rrohyemexyl group
20 equi val ent weight 114g/eq.) [A] 36 weight part; Tetrabronobi sphenol A
(hydr oxyl groASC@qdn@aléﬁttheignveatzoghegpyenermebgﬁausartheHapdymEmg
accel erator (2-ethyl-4-nmethylimdazole;, 2E4MZ) 0.5 wei ght part; and 25
Met hyl et hyl kecondepgakei git bpaphenol2 Al apdCiprapgddenydEVBEDURENT 2heUsi ng
t he bi sphenol A novolac resin [A] of the
problem of heating discoloring does not occur. A mixing
content thereof is not limited in particular, however,
preferably its mixing ratio is 1 to 100 weight part
relative to 100 weight part of the epoxy resin. Further,
10 phenol resin such as phenol novolac resin or the like may
be added within an extent that does not impair the effect
and advantage of the invention.
Halogated bisphenol A of (c) is expressed by the
following chemical formula 1, wherein R represents
15 hydrogen or halogen, and at least one R indicates a
halogen compound, for example, such as a tetra-bromo-
bisphenol A, tetra-chloro-bisphenol A and the like. In
order to provide for the flame retardation, tetra-
bromobisphenol A is preferably used.

20 [Chemical Formula 1]

9
L ¢ 0 H
C

25



enbodi nent 1, and conpounding with the foll ow ng conponents as spefoiggn
below, a varnish of a flane 5 retardant epoxy resin conposition fo &P' Pgd
circuit boards is provided. Epiclon N-865 (bisphenol A novolac type epoxy
resin, manufactured by Daini hon I nk Kagaku Kogyo KK.) 100 weight part; 10
Bi sphenol A novolac resin [A] 20 meight pagt; 2E4MZ) 0.3 weight part; and
15 Met hyl et hyl keton 100 wei ght part. MENT 3: Tetrabronobi sphenol A 98

bi sphenol A novol ac. rS4TRELAT of °€ﬂé2%%%8§?ﬂahﬁ“¥%ﬂ%r‘l’%f haPhoEIFTh the
retardant cpokd’ %éé?ﬁﬁciﬁpiiréﬁﬁﬁ%ﬁ ppph{?é”ao?#s‘%‘[vj?%gBs§¥d§hﬁs?3$eei ded.
R A S e
resin [A] 39 we pa tra ronDb sphe 27 we t _pa 210CT
2002 14 Hardeﬁfﬁéu%CeﬁBrafg?r( ef‘ﬂ?Fgg?nggﬁﬁFn?ﬁgQﬁfgleﬁEﬂk‘/E}eO 8 wei ght
part; andgMet iyl et DYh&etRD AQQ:"eLolkeBRLE, 3 EMEORLMENgflt of
halogenate bisphenol A is considered preferably to be 45
weight percent or less relative to a whole solid resin
weight. Further, as to an equivalent weight ratio (A:B)
between an epoxy group equivalent weight (A) for the epoxy
10 resin in (a) as well as other epoxy resin used elsewhere
and a hydrate group equivalent weight (B) of the halogenate
bisphenol A is preferably that A:B=1:0.25 to 0.70. In
excess of the aforementioned range for the mixing weight
percent of the halogenate bisphenol A, the adhesiveness
15 with the metal foil and the heat resistance are caused to
drop substantially, thereby failing to realize the
intended improvement of the insulation property of the
invention.
In case an adequate flame retardency cannot be
20 achieved by addition of the halogenate bisphenol A alone,
a so-called flame retardant agent such as a
tetraphenylphosphine or antimony trioxide can be
compounded together.
As a hardening accelerator used in (d) according
25 to the invention, an imidazole compound, organic

phosphorus compound, third-class amine, fourth-class

ammonium salt of the like are used. However, when an



Usi ng the bisphenol A novolac resin [A] of the enbodinment 1, and

compoundi ng with the follow ng conponents as specified bel ow, a varn)gh00f
a flane 10 retardant epoxy resin conposition for printed circuit boards is
provi ded. Epiclon N-865 (bisphenol A novolac type epoxy resin, manufactured
by Dai ni hon I nk Kagaku Kogyo KK.) 100 wei ght part; 15 Brom de bi sphenol A
epoxy resin 18 meight part Bi sphenol A novolac resin [A] 46 wei ght part;

e L T e T
T az;a?’%“ﬂ?‘iﬂi?%%‘e’ i y%”“?%‘“** i as O
Ui ng tha bi SohehBt h-hBoofae %)e%% D& BEF 98 1 St ettt 12 BRI o

ot actur Séaﬁ%%?ﬁﬁ&‘égfﬁ e L5 Q06 Bl e ki brards 5 in

0.6 vel ght pag by g5, 2 NaL deni0ge af&e{ L1, N3t €20 pf 2EAMZ used in the
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OMAng o onhent elom/ a varnish of
mmnut act ur ed 2aeir i felsr caampret el f”%?%%“ Bt btenal A novol ac
novol ac r bsi it Ry St GfES Lér?ﬁe%%é‘é%f%%ﬁ'f%'( ak4?1%3 vl ght part:

diphenylimidazole, 2-methylimidazoline, 2-ethyl-4-

10 methylimidazoline, 2-phenylimidazoline, 2-
undecylimidazoline, 2-heptadecylimidazoline, 2-
isopropylimidazole, 2,4-dimethylimidazole, 2-phenyl-4-
methylimidazole, 2-ethylimidazoline, 2-
isopropylimidazoline, 2,4-dimethylimidazoline, 2-phenyl-4-

15 methylimidazoline, and the like. The masking agent used
here includes acrylonitrile, phenylendiisocyanate,
toluendiisocyanate, naphthalendiisocyanate,
hexamethylenediisocyanate, methylenebisphenylisocyanate,
melamineacrylate, various types of epoxies and the like.

20 Several types of these hardening accelerators can
be used in combination, and a mixing content of these
hardening accelerators is preferably 0.01 to 5 weight part
with respect to 100 weight part of the epoxy resin. At
less than 0.01 weight part thereof, the effect of the

25 hardening accelerator is negligible, and in excess of 5

weight part, the pot life stability drops remarkably.



100 wei ght part; Hardening accel erator (2-ethyl-4-nmethylimdazole; 2g§¥%)2m2
0.5 weight part; and 25 Methyl -et hyl -keton 100 wei ght part. 210

2002 16 Using the bisphenol A novolac resin [A] of the 5 COVWARI SON EXAVPLE
2: enbodinent 1, and blending with the foll ow ng conponents as specified

bel ow, a varnish of flanme retardant epoxy,xsesin conposition for printed
circuit boards is manufactured as a conpa}éson exanple 1. Epiclon N 865

(D1 sphenol A novol ac e, SPOIYe 10 Leshll {aemicel Capian Lk sgaaky
7L el O RO 400 A0 BRI LR AoL D0, BSEL A8 i o sotvent
Met hyl - et hyl - ket on 100 _wei ght _pari. ARl SON EXANPLE, 3; Using, .
di cyandi ani de?33 %°f rﬁ%n?n6a5§ﬁ§$Er b?,sﬁﬁgeﬁg’bggkgknbsmf?ﬂ tHaited
(ol Lo 19 component oo 85, SBFAL' Ende V81 ButEr 43D A3aBBLEL DESeB5R oy
5 methyl-ethyl ketone, toluene, xylene, methylisobutile
ketone, ethyl acetate, ethylenglycol-monomethyl-ether,
N,N-dimethylformamide, methanol, ethanol and the like.
Several types of these solvent can be used in mixture.
The components of (a), (b), (c) and (d) described
10 above are essential components for the flame retardant
epoxy resin composition for use in the printed circuit
boards, however, other substances may be compounded as
well.
An inorganic filler can be added to the flame
15 retardant epoxy resin composition for the printed circuit
boards according to a particular object of use. Any
inorganic filler can be used without limitation, which may
include, for example, various types of whiskers made of
calcium carbonate, alumina, titanium oxide, mica, aluminum
20 carbonate, aluminum hydrate, magnesium silicate, aluminum
silicate, silica, glass fiber, boric acid aluminum,
silicon carbide and the like. Further, several types of
them may be used in combination with their mixing ratios
varied at discretion.
25 A varnish obtained by compounding the above-

mentioned respective compositions is impregnated into a

base material, and dried in an oven at temperatures from



25 80 weight part; ESCN195 (cresol novol ac type epoxy resin, epoxy resin;
brom ne content of 20 wei ght % epoxy group equival ent wei ght of 473 /€07
trademark of Ni hon Ciba Geigi KK) group equival ent weight of 197 g/eq:
trademark of Sum tono 210 CT 2002 17 Kagaku Kogyo KK) part;

Di cyandi am de Benzyl di met hyl ami ne 20 weigh{ 4 weight part; 0.5 weight part;
5 Met hyl et hyl ket one 30 wei ght part; and Etyl engl ycol nononet hyl et her 40

obt ai ned 10" U7 ¥ TEOUGE 4 260 her BEE Bart Proreda BreLSEeroheNEdos of
cribodirent 1 nGEVEARL SO0 EXAUPL oL & BLSL. SR CecOPRTLION XA S, S
Lo of SPouBSEaTkn Shebs SHNERS Lot R AR Sh ot B e, o
CPOKY 1e51T CRIPSBLLL CinLOE BELTR SR A EUL o PORIB. dEgcitbetegbone e
i ed al 320G 88 4048 B¥ 63cn 08 1RLEP" ERMAXA NGB0 0 PALL OF 41
alumina glass, Tyranno(®)(Ube-kosan KK), silicon |
carbonate, silicon nitride, zirconia and the like, or
organic fibers made of alamid, polyether-etherketone,
polyetherimide, polyether-sulfon, cellulose and the like,
10 or a mix spinning therebetween. Preferably, woven or
nonwoven clothes of glass fiber are used.
At least one or more sheets of this prepreg are
laminated, then a metal foil such as a copper foil or
aluminum foil is clad on one or both surfaces of the
15 prepreg, then heated at 150°C to 200°C under pressures
from 0.5 MPa to 10 MPa so as to obtain a metal foil clad
laminate. Further, this prepreg is also used as an
interlayer insulation in combination with an internal

circuit board and/or a metal foil to manufacture a

20 multilayer printed interconnection board.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The features and advantages of the invention will
be described more in detail by way of some preferred

25 embodiments and comparison examples.



25 Four sheets of this prepreg are |aminated, then on both surfaces tihgren;
a copper foil of 18 p,mthick is overlaid, then pressed under pressure of
4.0 MPa at 170C 2 1 0 CT 2002 is for 90 mnutes so as to obtain a

doubl e-si ded copper foil clad Iam nate. Shelf |ife of the prepregs obtained
above, as well as Tg, soldering heat resifi ance, gal vanic corrosion 5

resi stance of the doubl e-sided copper foiT“clad | am nates, and al so

peel -of f str sjon) of the copper foils are evaluated. The result

of eval uati o%@#yﬂ%ﬁfajt ed in Tables 1 and 2 along with their conmpoundi ng

rati os. Test processes, adopt re 1o 10. The shelf life s jlity

of the prepregs is eﬁ%ﬂ%%b&gﬁc%gzorq(ﬁgg’avg%l‘ﬁ%@%iﬁfmftﬁ%féﬂéoc

inan initial st%%$ of fhelf %&fe (f@ter one da¥ @n.the shglf and a

gel 1ing time Peadid Fatterasty daf st Ord 13 ARrFed i e A rPECPH v8¥enti on

ratio for retajning the 15 initjal gellin ime_ js defined in % by

cal cul ati ng. MR i Re? ar vt o Kks Brd RerIrTeE, "Hier BRYI 250 used

for evaluation of t copper_foil clad | am nates_are prepared by copper

ol 1 Cetont ng BRCH I B0 HEee. i dioiy (RSO Te S e (8 e FRES

resi stance and copper foil peel-off strength. Tg (gl.ass transition

t enper at ur e) ﬁ%a%gf%lﬁlﬁl?%ﬁetg%?%%e%’ t%é?n pI T %’?esg%?ﬁir%t%%\ &1%e and by

t her nonechani cal anaJ%s%s é%£ A aqg.fron1a%t§ erafure at.a Pg din&. oi nt

on a thermal EXPARTE ArREFH the tﬁ%&%ﬁ% hF2XPeds WF7ELt 10h' ohtHT hed

at a rate of {§n£655&§ggﬁééggﬁég g¥qu£bhenol A and formaldehide. Using
this condensate and compounding with the following

10 compositions as specified below, a varnish of a flame
retardant epoxy resin composition for printed circuit
boards is manufactured.

Epiclon N-865 (bisphenol A novolac type epoxy
resin, epoxy group equivalent weight 205 g/eq.; produced

15 by Dainihon Ink Kagagu-kogyo KK)

100 weight part;

Bisphenol A novolac resin (hydroxyl group
equivalent weight 1ll4g/eq.) [A] 36
weight part;

20 Tetrabromobisphenol A (hydroxyl group equivalent
weight 272 g/eq.) 47 weight
part;

Hardening accelerator (2-ethyl-4-methylimidazole;

2E4MZ) 0.5 weight part; and

25 Methylethylketon 100 weight part.



210 C~ 2002 19 The water absorption ratio is calculated froma wei ght
change in a laminate which is prepared by etching its whole surface,? 4887 2002
retaining the same in a pressure cooker tester for 3 hours. 5 As to the
sol der heat resistance, a |lamnate the whole surface of which is etched is
held in the pressure cooker tester for 3 Egurs, then imersed in a sol der
at 260C for 20 seconds before subjecting a visual exam nation of itsI
appear ance. "K' | able depicts 10 that there is observed no neasling
nor swell, anﬁﬁEREEMthi%ts that nmeasling or swell is observed. As to the
testing of galvanic cQrrosion resistance,_ through-holes having a wall gap
of 300 W m bet ween re@ﬁéﬁ?i5£9h3+%8h%9%fd%iP?@Ggﬂgiﬁﬁs%ndE$]Ig%ft@@4 nm 15
di aneter, at 80,0Q0 r nd at a feed eed of 3,200 mm m  then a voltage
of 100 Vis appPP amﬁﬂgai'a?ﬁﬂsﬁﬂ@?@“ﬁéEBSCYBBQR he  faltA¥ANE tine unti
conduction break-down is neasured, As a_result of exam nation of the test
pi eces the i nSBPBPPERLE aRjnFRACHELBIpPBAEN dBWRATPEShsOEoRT f+ABE 20 t hat
all of their break-down occurred, at the positions of conductive anodic
filament s°( CAEFEBEERABENSPREY t RFBHBNABMRES 1 REOR of OF hRE :BEPGr C+EFPibeel i ng
strength, the copper.foil is etched to formlines of 10 nrmw dth, then is
25 pulled in BOﬂFBECfFoHrBVlgﬂ relative to its surface at 50 mMmimto

' [ ' : 10 15 20
Eb. 1Enb. 2Enb. SEREPYENED Nehes (bispenol A Aovolsc type epoxy
6Epi cl on1001001001001001Q0N- 865Brom bi sphenol ---18- 18A epoxyBi sphenol
A362039463646£8%PachBt&g?f‘A]”T%& [ BY pPaiabeB2 Ik 5aeske pﬁ%‘ﬁ%‘P RK.)
A2E4MZ0. 50. 30. 80. 6- - LX- 1006- - - - 0. 50. 6 MEK100100100100100100Hydr oxy!
gr oup0. 350. 740. 200. 270. 350. 27eq. wt of hal og. bi sphenol!R% ¥edFdky Pgdiipeq.
wt Wi ght . ~ of 264516182618t et r aby onobi ghenoI,A fo allsolid resin w. 21
0 CT 2003 21 10 15 BISPRGE]Y A %‘?\é‘bf SIFeF 0] kRb128D39838D57 PRSEAf ter 60
days] 1069811010312111/Ret., rate (~)J 60 s/Init.]827783829595T .
( TMA=(" .)17817318118%% BRRIeR %9%987.}/240. 260. 19(9.823’6.15g6. Eg‘ef\?\'vtf~) Sol der
heat OKOKOKOKOKOKr esi st anceGal | - .
corr.>1000>1000>1000>ﬁ%ﬁ%§3ﬁﬁ%ﬁTﬂﬁ%&%@?g?ﬁn&%"??H¥$Tﬁﬁmeiﬂ%ﬂmldaZOle'
stren.1.41.612§}M§}.51.5(KhVn) TABLE 2

0.3 weight part; and

15 Methylethylketon 100 weight part.

EMBODIMENT 3:
Using the bisphenol A novolac resin [A] of the
embodiment 1, and blending with the following compositions
20 as specified below, a varnish of a flame retardant epoxy
resin composition for printed circuit boards is provided.
Epiclon N-865 (bisphenol A novolac type epoxy
resin, manufactured by Dainihon Ink Kagaku Kogyo KK.)
100 weight part;
25 Bisphenol A novolac resin [A] 39 weight part;

Tetrabromobisphenol A 27 weight part;



20 25 Conp. 1Conp. 2Conp. 3Conp. 4Conp. Epicl on N-865100100- - 100Ar al ‘@@bmm
8011--80-- ESCN195- - 20100- Bi sphenol A novol ac resin [A]2230-36-Tetrgbr

bi sphenol A10721-4747Phenol novol ac resin (H1)----30 210CT 2002 22 10
15 20 25
Benzyldinethyl--O.S--aninechyandianide--j—-2E4NEO.50.5-0.50.5NEK1001003010
0100Et hyl engl ycol nono- - 40- - net hyl et her Hyd 3xy| group0. 810. 16-0. 340. 35eq. wt

(wt ~) of hal ogen. bi sph LAto e eq., WM Ratio, (W) . . .

O 471426261 ot r abr oo AL SERERE BACE RS BE 3 bERY 1 4t EhFhy micpapLe;

of prepreg [In%gi9I]1381249588120[After 60 days] 10595626395Ret enti on [ ~,
60days/ I nit.] ? g§7279Tg (TMA, C)168170130160158Wat er

absor pti on0. 330. 180. 620. 300. 31(w Sol der heatNGCKCKCK%K;gsi%%gﬂgecﬁlm. nd
corr.>1000>1000250880950r esi stance (hour) 2 1 0 C ar A3 et

streng. 1. 71.01. 81. 21. ipson exanple 1 contajns it sa
conponents 5 as the e§%§§$2%ﬁﬁ9ggg%ﬁ§ i nvention. Howe e,wﬁﬁégin§§ﬁ s

wei ght % gf m xing content of tetrabronobisphenol A which is a hal ogenide
bi sphenol "A of (d) is 47 weight % of a total solid resin weight, which is

greater than 4hpWehgRiyrof .t he enbodi nent, and in addition, because its 10
equi val ent me#g t ratPo (A H of epoxy group equival ent weight (A) of the

epoxy resin reIativeAy%EQ%d£§§yB&EFgEHOQquMgbg@gcmggggﬁ ig%rgg Qﬂgoganate

bi sphenol A is that 0. I's outside of a pre range that

A B=1/(0. 20 t@mﬂo&%ﬁenktq,TQnBeegﬁﬁﬁuBQWhgaQcht%héokggﬁowing

components as specified below, a varnish of a flame
10 retardant epoxy resin composition for printed circuit
boards is provided.
Epiclon N-865 (bisphenol A novolac type epoxy
resin, manufactured by Dainihon Ink Kagaku Kogyo KK.)
100 weight part;
15 Bromide bisphenol A epoxy resin
18 weight part;
Bisphenol A novolac resin [A] 46 weight part;
Tetrabromobisphenol A 36 weight part;
Hardening accelerator (2-ethyl-4-methyimidazole;
20 2E4M3Z)
0.6 weight part; and

Methylethylketon 100 weight part.

EMBODIMENT 5:
25 Blending LX-1006 (isocyanate mask imidazole:
trademark of Daiichi Kogyo Seiyaku KK) in 0.5 weight part

as a hardening accelerator instead of 2E4MZ used in the



15 heat resistance as well as water absorption rate becone inferioi.
Conparison exanple 2, although it contains the sane conponents as HJCTZWZ
enbodi ment of the invention |likew se the conparison exanple 1, because an
equi val ent weight ratio (A/B) of its epoxy group equival ent weight 20 (A)
of the epoxy resin relative to hydroxyl gy pup equi val ent wei ght (B) of

hal oganat e bi sphenol A is that A/ B=1/0.16,"which is outside of the
preferred ran t hat B=1/(0.20 to 0.75 its Tg becones | ow. However,
because its c%ﬁ%% ﬁ% ton e‘ﬁ?r%i‘é)}?e?’rza%]r%b?%g%i%‘?tAel?%x}éor%%“@vei ght %
relative to a total.€olid resin.\/\gi(ﬁ;hti | ess thaqi45,mei%ht % of tgg

enbodi ment , | TERAT e ABsEIDPHH YEY | BLERY S PRt Bkt PRRVERGHLESAr e
approximately the same as ~1 0 CT 2002 24 those of the enbodi nent.
Compari son exanpl e 3, which uses brom nated epoxy resin of bisphenol A
group which CEM§P6§ﬁE§fn ain the epoxy resin of the invention in

conbi nation wth créso ‘novol ac type epoxy resin, and uses dicyandi ami de
as its cuging agent, 4As_inferiar 4dhwJ0, . ion ratio and, vani c
Corr osi ongresi st ance.é%%&aﬁ sﬁé% ied}aGWQlegg%f%fég%%agé%r%%%%%o%% nlg talL'eéj1

cresol novolqge{gﬁgnﬁggﬁyaéegi €ég§£g§o§§?%féréggéaiﬁgEggd;gfeggf%gresin

of the invention; endi ng condéensate o

bi sphenol A 0. hi al og . bl sphe -1y

har deni ng acce ecg a%rg?éﬂge%%d%ﬁ%n?n%/bn‘??‘gérﬁeg}%icﬁ eﬁ)%nriéi Iﬁ&:l")sgjr‘ﬁ%%te wat er
absorption r I i O j €. I son, exanple 5
PR s S R S S S A g S Tk g
pol ycondensatg, ais{ ) pigphenol A and fornal dehide used in the invention is
inferior in Tg, t%e wat er absorption rate, galvanic corrosion resistance
and coppgg foil 20 peeling strength. In contrast to these conparison

exanpl es, the preferred enbodi nents of the invention which consists of: (a)

t he epoxy rescoMmEt SONi g ydy|l et her conpound which is a
pol ycondensat e of bi sphenol A and fornal dehide; 25 (b) the pol ycondensate

of bisphenol A and fagmiglalidaidgnedsl ayaisthdixhianolapopnchd d) a
har deni ng accel erator, wherein its conpounding content of (c) is specified
to be 2 1 Cerfbdd X 2D, and blending with the following components as
specified below, a varnish of flame retardant epoxy resin
15 composition for printed circuit boards is manufactured as a
comparison example 1.
Epiclon N-865 (bisphenol A novolac type epoxy
resin; trademark of Dainihon Ink Kagaku Kogyo KK)
100 weight part;
20 Bisphenol A novolac resin [A] 22 weight part;
Tetrabromobisphenol A 107 weight part;
Hardening accelerator (2-ethyl-4-methylimidazole;
2E4MZ)

0.5 weight part; and

25 Methyl-ethyl-keton 100 weight part.



| ess than 45 weight % of a total resin solid weight such that its T?
becones as high as 173 Cto 183 C, its water absorption rate as | odv! 473009
to 0.24 wt % and its sol der heat resistance, galvanic corrosion resistance
and 5 copper foil peeling strength are substantially inproved. Further,

wi th enbodi nents 4 and 5 which use a hardf@ing accel erator conpound of

i mdazole in which the imno group thereot is nmasked or bl ocked,

approxinately$§§P&%8§%gh§x%§$L%ifp of its prepreg (pot life stability) is
er yS S

retained 10 a orage. This is better than the case of the

conmpound i n which theg%%oo)é}g{:%&élﬁem lgfrféﬂ?od.taca'}deéf e@gg Af’ftenétabi lity

of the prepreg is 77 romithe res S as descri bove and
indicated with reference,to_th eferred. dj 1-6. it | 5
confirmed t ha%lml?ﬁ%lé}grt‘gl 1 f o‘—f‘ﬁgd g?g%n%%n? n‘"é%@gb%él gﬁ&% Vet u%e#?%%n?l?%srreas
retardant epoxy_resin.,conpositions _for, printed circuit.boards having.(c)

ol onaant e’ DFNeRERLPa SEPARL ¢ J08re PEn oL "L £ L AR BN oA g

i nventi on_woul d_not Lomer t _resistance woul d_not 20.i ncrease

) T d d
the wat or absSPPEPBATTER | 50T t RetBESE dRHEGRET dr it 5 R T RS sTS choss

and gal vanic corrosion resistance. Further, the flame retardant epoxy resin
conposi tions %%?pgffﬁ?%de%?ﬁgﬁ?tfboards, the prepregs and 25 the netal foi

clad | am nates using {he ositiaons of the invention have an
exoel | ont ahetf 1ife BN f$m—€é£u PP %’%°Olpr VW e RS 7255, whi ch

when used for = oy 02,2 1 nat bt cel | ent
adhesiveness,r%%%%an?Eg%%%?%gi%% S%%gg?%ﬁg%ygﬁﬁFgﬁguﬁ%ggaaﬁ%ﬁ ut inpairing
its high Tg, high heat resistance and the like. 5 2 z7 WHAT
IS CLAIMED |S: 1. A flane retardant epoxy resin conpggﬁtggggﬁgrgggﬁﬂinted

circuit bgard, ConSiséiéébéﬁélﬁA( %§ihéx¥39%ﬁ6ﬁﬁfligﬁlg?ggﬁgﬁggkkqidyl

et her coimpound which T's condensa bi Sphen A Or 'with

f or mal dehyde; (b) a i | A and fo e: .

haloganatgd bigp%enoffgggéﬁéﬁqké%%éﬂéﬁgﬁgggening accePg?gggg¥qwﬁ3%%%n sai d

hal oganat ed bi sphenol g4y &, £OIPRUOGEL- 4 {b) 685 ethyl-4-methylimidazole;
2E4M7)

0.5 weight part; and

15 Methyl-ethyl-keton 100 weight part.

COMPARISON EXAMPLE 3:

Using dicyandiamide as a hardening accelerator, and

blending with the following components as specified below,
20 a varnish is obtained as a comparison example 2.

Araldite 8011LA (bisphenol A group brominated epoxy
resin; bromine content of 20 weight %, epoxy group
equivalent weight of 475 g/eq.: trademark of Nihon Ciba
Geigi KK)

25 80 weight part;

ESCN195 (cresol novolac type epoxXy resin, epoxy

group equivalent weight of 197 g/eq: trademark of Sumitomo



than 45 weight %inclusive with respect to a total solid resin weight. 15
2. A flame retardant epoxy resin composition for a printed circuit? b@&fdilZ
according to claiml1, wherein said hal oganated bi sphenol Ais a
tetrabrono-2, 2 bis(4 hydroxyl phenyl) propane. 20 3. A flame retardant
epoxy resin conposition for a printed cirzgit board according to clains 1
or 2, wherein an equivalent weight ratio A-B for an epoxy group equi val ent

wei ght (A) of p esky and a hydroxyl group equival ent j (B) of
t he haloganatgéggﬁgpﬁéﬁgﬁ §k95 is defined as follows: A'B = f@¥3§¥3ﬁ§ 0. 75.
210CT 200% 2s.4. A flame retardant epoxy resin conposition for a
printed circu £ bdar d according to either one of clains 1 3, wherein said

har deni ng accel er at or i L m ol e 5 conpound the i m 0 . Whi ch
is masked. 5. A pr eprgééggpg?'% aési ng the flame ret argﬁ%to%%gési n

conposition for print ggp%&gghgtgggg%gngs clainmed in Oﬁ'i%ngéiﬁgg p%ﬁtc,l ains 1

to 4, as a vanish, an reghati sai d varnish int eri al

t hen dryi Ry t he sane. Mgthﬁlg‘réhgll.kfe%ioked ad | ami nate 0}:5 ?&ﬁ,‘p%:é%gc ,atal{ceast

one or nore sheets of sai epieg as clained in claim ng a

tal foil ; d h i.ng und :
T Fr. ALUO. A vob AL: | e REESRELER PP R e gint . Ay ATy oo
A L. A(. Ase. A9U?. A&. . AL. AL% A’ )y. ALf9. ALL. Al. A9. A% ) 56] j k
KLk*E& s| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] cabsphkakonl exlMpial qal ca] ca] cTa! st MZ[
A varnish as a comparison example 4 is obtained
10 using ESCN195 in 100 weight part instead of epiclon N-865

of embodiment 1.

COMPARISON EXAMPLE 5:
A varnish as a comparison example 5 is obtained
15 using phenol novolac resin H-1 (softening temperature at
84°C; trademark of Showa Kasei KK) in 30 weight part
instead of bisphenol A novolac resin [A] used in

embodiment 1.

20 Varnishes of the flame retardant epoxy resin
compositions for printed circuit boards described above are
impregnated into a glass cloth of 0.2 mm thick (210 g/cm’),
then heated and dried at 130°C for 5-10 minutes, and a
prepreg having a resin part of 41 weight % is obtained.

25 Four sheets of this prepreg are laminated, then on both
surfaces thereof a copper foil of 18 um thick is

overlaid, then pressed under pressure of 4.0 MPa at 170°C
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260°C for 20 seconds before subjecting to a visual
examination of its appearance. "OK" in the table depicts
10 that there is observed no measling nor swell, and "NG"
depicts that measling or swell is observed.
As to the testing of galvanic corrosion resistance,
through-holes having a wall gap of 300 um between
respective holes are drilled using a drill of 0.4 mm
15 diameter, at 80,000 rmp and at a feed speed of 3,200 mm/m,
then a voltage of 100 V is applied in an atmosphere of
85°C/85%RH, and then a time until conduction break-down is
measured. As a result of examination of the test pieces
the insulation of which were broken down, it is confirmed
20 that all of their break-down occurred at the positions of
conductive anodic filaments (CAF) between the through-
holes.
As for the copper foil peeling strength, the copper
foil is etched to form lines of 10 mm width, then is

25 pulled in a direction of 90° relative to its surface at 50

mm/m to determine its strength of adhesion.
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10XX! Q OF" 109XX&' ()- ! OF" 10%%&ly:) -1 [ Emb. 2 [Emb. 3 |Emb. 4 | Emb. 5)Emb. 6

Epiclon 100 100 100 100 100 100
5 N-865

Brom.bisphenol - - - 18 - 18

A epoxy

Bisphenol A 36 20 39 46 36 46

novolac epoxy[A]

10 Tetra bromo 47 98 27 36 47 36

bisphenol A

2E4M7Z 0.5 0.3 0.8 0.6 - -
LX-1006 - - - - 0.5 0.6
MEK 100 100 100 100 100 100

15 Hydroxyl group 0.35 0.74 0.20 0.27 0.35 0.27
eq. wt of
halog.bisphenol
A to epoxy group

eqg. wt

20 Weight % of 26 45 16 18 26 18
tetrabromobisph
enol A to all

solid resin wt.




& r109%& ()-

T UBH109&' ()-8899:;;}[9as40! ! h’,

"1004\ & ()-m V' " 109X& () -

PP 109KX& () - Y "10% & ()-'Y "109%& ()-10%&' ()-; <<=j =====z[ PE: 0! ! 101 00T 2002
1000"109%& ()-!'v 0"109XX& ()-! 0"10% s\s& ()-, "10%& ()-mM M,
"10@&\&]()-nF::::::dEPE:OII 10LI 109%& () -s109% () -1
109 ()-4109% ()-109%&' () - IlO%&f()-:7'@?@?fﬁEﬁEPE:O!!
109409 ()-,#10% ()-& 109%& ()-L, #10%&' () FZ109&' () -
109 () - = —Or 5
109% ()-1 1(%1()ti#¢6@S?)AEAWAAAAAdE:/ 10 10L6! 109%&' ()|-4s! 109 () -
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1039109%&' () -!Ys! 109%&' () - &s10%&'|().- FlO%&'g) 109& () - JOU&' () - hC%CIIIEEq{UE:/
10* 109&' ()- |({0ea () - 130 132 125 27 123
109 () - &31Q%& () - #! 109%&' () 4{F9! 109& gg-qDDEKE\EEEaE./
[After 60 days) 106 110 103 121 117
Ret. rate (%)
[60 days/Init.] 82 77 83 82 95 95
Tg (TMA,°C) 178 173 181 182 180 183
Water absorp. 0.24 0.26 0.19 0.23 0.23 0.22
(wt%)
10 Solder heat OK OK OK OK OK OK
resistance
Gal. corr. >1000 |[>1000 >1000 >1000 >1000 |[>1000
resistance (hr.)
Foil peel stren.| 1.4 1.6 1.3 1.3 1.5 1.5
15 (KN/m)
TABLE 2
Comp. 1 |Comp. 2 |Comp. 3 |Comp. 4|Comp. Y
20 Epiclon N-865 100 100 - - 100
Araldite 8011 - - 80 - -
ESCN195 - - 20 100 -
Bisphenol A 22 30 - 36 -
novolac resin [A]
25 Tetrabromo 107 21 - 47 47
bisphenol A
Phenolnovolac - - - - 30
resin (H-1)
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L 1098& ()-Y ,|1Rendianidese ()-1LLMVWM M MC 10s139& () - &10% () - {105 105
2E4MZ 0.5 0.5 - 0.5 0.5
5 MEK 100 100 30 100 100
Ethylenglycolmono | - - 40 - -
methylether
Hydroxyl group 0.81 0.16 - 0.34 0.35
eq. wt (wt%) of
10 halogen.bisphenol
A to epoxy group
eq. wt
Ratio (wt%) of 47 14 - 26 26
tetrabromo-
15 bisphenol A to
all solid resin wt
Gel time (s) of
prepreg [Initial] 138 124 95 88 120
[After 60 days]| 105 95 62 63 95
20 Retention [%, 60
days/Init.] 76 77 65 72 79
Tg (TMA, °C) 168 170 130 160 158
Water absorption 0.33 0.18 0.62 0.30 0.31
(wt %)
25 Solder heat NG OK OK OK OK
resistance
Galv. corr. >1000 >1000 250 880 950
resistance (hour)
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5 as the embodiment of the invention. However,

because its

weight % of mixing content of tetrabromobisphenol A which

is a halogenide bisphenol A of (d) is 47 weight % of a

total solid resin weight, which is greater than 45 weight

% of the embodiment, and in addition, because its

10 equivalent weight ratio (A/B) of epoxy group equivalent

weight (A) of the epoxy resin relative to hydroxyl group

equivalent weight (B) of haloganate bisphenol A is that

A/B=1/0.81, which is outside of a preferred range that

A/B=1/(0.20 to 0.75), its Tg becomes low, and

its solder

15 heat resistance as well as water absorption rate become

inferior. Comparison example 2, although it contains the

same components as the embodiment of the invention

likewise the comparison example 1, because an equivalent

weight ratio (A/B) of its epoxy group equivalent weight

20 (A) of the epoxy resin relative to hydroxyl group

equivalent weight (B) of haloganate bisphenol A is that

A/B=1/0.16, which is outside of the preferred range that

A/B=1/(0.20 to 0.75), its Tg becomes low. However, because

its compounding content of tetrabromobisphenol A is 20

25 weight % relative to a total solid resin weight, less than

45 weight % of the embodiment, its water absorption ratio

and solder heat resistance are approximately the same as
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and galvanic corrosion resistance.

Comparison example 4, which is prepared using the
cresol novolac type epoxy resin which does not contain the

10 epoxy resin of the invention, and blending the same with a
polycondensate of (b) bisphenol A and formaldehide, (c)
haloganated bisphenol A, and (d) hardening accelerator
used in the invention, is inferior in Tg, the water
absorption rate and galvanic corrosion resistance.

15 Comparison example 5 which is prepared by
compounding the phenol novolac resin instead of the
polycondensate of (b) bisphenol A and formaldehide used in
the invention is inferior in Tg, the water absorption
rate, galvanic corrosion resistance and copper foil

20 peeling strength.

In contrast to these comparison examples, the
preferred embodiments of the invention which consists of:
(a) the epoxy resin containing glicydyl ether compound
which is a polycondensate of bisphenol A and formaldehide;

25 (b) the polycondensate of bisphenol A and formaldehide; (c)
haloganated bisphenol A; and (d) a hardening accelerator,

wherein its compounding content of (c) is specified to be
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resistance.

Further, the flame retardant epoxy resin
compositions for printed circuit boards, the prepregs and
25 the metal foil clad laminates using the same compositions

of the invention have an excellent shelf life stability

required for providing the prepregs, which when used for
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