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to Tife a probe ¢fr®plbinsspeed °ftfi"t‘3ﬂed 8ve’mins - ¢ he fol | owi ng advant ages area
“bonded to theifr ee—surfacteof themetattTc—gver—the conventiaonl one, in

~addi tion gt Bendas! formance characteristics :hmkms, to'a polyester film, 75 in thick- 30af oresai d
feat UR% Sof e flekible iprifited &ifcuin Gast bbard po nn:adluatel pigthaaepbayg a hi gh

- ((2pssA
f-_sheet nelpeeedj yndertyhe -inl_-il,‘eblm ‘m%a t’ﬂm P&Frd hence,
ey ol bt b % 2 g

<.duci tivi, Y Edpped €513 §,e,,t hamgoa,hkmgwas- : nluq ﬁechdnfcalf a@smed from

-.‘i.-the capori zed netal cl uster (1)sumthapwssﬂiﬂay,tdnd@ﬂms of the nmetallic
~inparted witha high kinetic enerﬁx a coatlng |s small, a

~mniature circuit may be 35- -high vacuum - -

~obatined witH a hi gh d| mengi onal . [r €omsdditive 1 (?) “The petal may be
depostl tedsina .- (3). ThHe net Exbhmpde toa |ng is denge and, higher

yi el d, becauge si nce the e tE&RmRe o (conventiona ¢ Yoalhe conductl vity

t her eof i s eduiva- clusterlis e te‘f:?s?P?fﬁ‘P %?f“ﬁ%@ °ﬁ; space - lent
to.that of t e«"otiﬂ{gléiﬁlﬂakal IRererjore, 29 1. ugt_pt_mglon -of -t:he net al
‘'vapor cluster (iumbéreptolds) advant-aggous for- de5| Gniibeg ofifolds} n-“ni ni at ure 40
wi thin a narrjow range -and; Jaccordijngl y,” the:- | beforejppenae 4~ "
105 proportidn of t he .vapolni zed ndtal . ¢l uster of Cu foil) - (3 : The direct method

|7

for making .pdi LT VING 2y P Dass fRLerl arTs Targer. o
circuit boar enahr es the snrmlyattonof (4) A thin et aklic coating
having a ¢ (di¢lectrigper-at ilonal tleps and’the|djninj ‘shihp. of: publ I ¢ higher

.crystal linity @&“Q&F‘Fbm o réd st ance #0° "hazdPaS-94hy be fornmed.

V\hen it is reqwr Bd to i-mpart higler mech- - 110 (5) A hin netallic
coating with [shedigiesis it §al Gosd  §NOT NGobd T NE ISECA44B1 C oat i ng for med
.gloss may be(fornmed, becauge of the higher - 220139 40hec.C uster ion plating
“techni que on lap—densi-ty—ettihe-cogtt nrg Fest-t ot _ i nsul'ating
fil msheet, q?ebllsa‘f%"“h’a{t erial 1;,imor glgb%‘n; yst arﬁ??\'ftgi . :
to obtain alprinted circuit l?g'or yse im a cirguit 50 The superlor
features of t Rl €sent net hod - of corrparatlvely | ar ge current-carrying
- capa- 115 as cormap&dsmntgm WaB v ARRNYtreaNimhs HBINOFe0f  ciry, it becones
" necessary to grow t et wigthaf biné rayeiral to péeadtfithiechaley/filisteonof an- adhesi ve may .
coating to .a thi ckntssonpfr laxep.cthefreet sidpsof ghichicenpeniavebchad ummar i zed as fol | ows:
by use of the same PSR Bndeding riFdRIRtA can (1) A thin netal layer having a

t hi ckness - all be effected by the clusterion paltlng tech- 55 as
snall as about 5[err] or less may be forned, ‘ni que or using, in addition
and follomnng 120 which is inpossible by t he net hod enplying t he

cI uster ion plating a simlar technique,



an adhesi ve. except that in order to
I ncrease the rate of (2) A netallic coating nore resistant to net al
deposition ., .the dianeter of the ejecting rupture caused by folding of the

fini shed hol e of the crucible is increased so that a 60  material may be
f or med. cluster cannot be forned.” This techniqueis
125 (3) ;There is no such deterioration in elec-  referred to bel ow as the”

"ionized or-phase tric characteristjcs, particularly in at high fre- .

t echni qu T41e extra.thi ckness may alter- guency range, and in thermal .
resi st ancetas hativel y..he_achi.eved. bb49§$°§’b using, .in.addition generd |y
to and f@@m&a&ku&hﬁm&a&nﬂqﬁ-"~_,;-‘n9u

observed Wnen an adhesi vem Hszed

ot her 65 (4) ., B sl riki I‘;hmﬁn@aaﬁd B € defu@ibl-perfommr .

t echni’ques suc_hhﬂgu Wanﬁmle 1, aToopper. coating, ted circuit base board. ST 20

1,493,088 . ‘n---- citess FET oL O .--R°er| ng, andsien ,p :atl ng byt he

Exarrpl e .l pI as !r‘ D! yti-coplati ng € : Shee \/
'&nﬁbaemrdechmbgﬁmsda; ﬁjgpuld ~

ggdirgnce. bﬁ lQRn(ember us@da s:ellmxct ﬁbh,aﬁ"ﬁondluﬂgcsﬁ,otxs&me
L ; g agsyial _ g§ : eggp.5

case v\)nere t :
L in a?ﬁd

costlnglsm ) an o AR
'2. The cruci bl eute(sulmbledor \mhewh&etmmglgﬂeﬁhestmaaerweizﬁoﬂ “;.»

in inner diamet - Iy ibas he ormhe}enn!he dq%mter,tat gk éehme ﬁe '

| ayer - hei gh';s A LLORIE ﬁmﬁ% SODIDY i dER é@

a hole, 3 mm- Ieﬂpd?eﬁlﬁﬁie%lm Bt whi th&@seﬁeeﬂ)f otinﬁﬂ/‘i éx ib éﬁ)
vvas

bel ow i n det ai | ne Bbltoyslhes:kchplpernowomoomg anesirdﬂ -didii€ [sdtiem
with reference to Exanpleés, but the-inven- dep03| ted. under t he condltlons
shown in tion.is not Ilmted to these Exaﬂqug ‘Tabl'e: 1. TABLE 1

Power supplled to cruci ble . ' 2 KW(2 xlA) Pawer;, for ji.oni zation - -

100 W (0.5 KV x 200 A 1 Wuu_n;b_ . of
crucibles .- P°"?‘T\“‘3§/‘%‘1 1°|°ﬁtj'bé°peed o?K‘mﬁYxlA) =04 ‘il m . Tabl-e 2
shows performance CPBLAC EE “thickp ter film '

t hi ck-- 30 25 of t 18- ‘?eﬁ%ﬂ?}eah%fl nt ed::c] fer(?:’ﬁ;wt(h%gepgdgé'?%pre-

.hemcendltlons shown.i 0 =.-b
resin: type under apllcathn of heat and-ﬁ pres-’ 1 and those- of-a-
convent i onal. f Iexi b] B*BF ftcag®lessure: THE Jor: i

base circuitbase -bhafek LR EH ras - a Co,ﬂ}%n;
hi gh-per f or mance Exhripi e bg;e'sgbonchlng a coer f6(|YI

excel | ent-+.n

2 Corrparatlve Exarrp o >
met hod- Fol di ng : .endurance

fol ds) | : _ ‘mask ‘bearing a reverse; pattérn. (onulid)erﬂexﬁle bﬁlitdscx&ﬁif Olise bodkdly f CU
foil) Etchinl <iieh “;gmt’ :Ol;hl;nser;eeendth, was - parati edﬁmlﬂ IbY doondmg- 2
1¢ps Sti eopper oi erci-. - .
const ant) af{ ero.05. mm ifaess, by ‘erching. 4V avallabl?‘ ess' 50
Solderlng reS|siemgelwasamndoutwhﬂethe :byuseof theepoxyresu; R
o h in close. contact, with ‘the base film - type under apphcanon of ~heat and. ‘pressure.
- 40 gs travelling. at the ‘same ; :speed as that ‘The present flexible printed circuit board was
. the base . film. - found. to be a high-performance one, which '
Table 4 shows perfonnance characteristics  was excellent_ in mechanical strengths and- 55
. of the flexible printed circuit ‘board prepared ~ “adherence; and the present method was found -
under the conditions shown in Table 3 and to be a simple and convenient method with-

45

500

those of a conventional flexible printed circuit
_board -made by etchmg from ‘a oonvennonal'

o—bo3 "-'Testlné-'

J[S— prBl 15 {;nunber. of,

out bnngmg about pubhc hazards.



220 C, 60 sec. Peel strength * 1.2 1.0 JI'S-C 6481
kg/ cm kg/cm Note: - * Peel strength was eval uated by neasuring the
| oad per unit width of bond required to peel off the base filmfromthe

copper layer, the free side of whichcopper |ayer, had been bonded to a
rigid plate. 6 1, 493, 088 _
.6 Example 2 s ' possi-bl e according to. thrs in tion
;, to por- By ustng the same equr prent and condi - - vide a hi.gh{
performance and | owscost flexibl e, tronsas |n Exarrpl el a° copper, ot
lu- __‘Zprinted circuit case- boar Hi93,088 20 in thickn was
dep054 ted. fromt he vapor G phaseqt, 42 h| gh densr ty poI yet hyI ene-film-
°50u in thickness, wused as: the base Fgf']m ‘The . ... ) ‘Exanpl e 3
resul ting-filexi bI e printed ¢ rcujit base hoard. (‘nmpr s deposr ted from
the vapor - ph se showed a f ol dixawplend Gomprsgivef. 200 (nunber ‘on‘ a-pol yester
film 75u infthickness; usefl’ of3 fol s)Exa%P“peel E‘tst"t-;srfbetlﬂ’do 1 0 kg/c, an
S a base~na s ol Sggte g qut TO T fE.Gs0G speed-of 30 sec, and
(dr el ectrrc @ﬁﬁfﬁz}'{g{%ﬁf of" Frsgdo 2. Thewcr Uci- k|(ﬁ;mb&&)fmg N . 425 stant)
after ‘et'chi’ ng -of, . 2. 5.. The. bpard.was|. i nner di|aeftenpand BO M i°n hei ght,
was quite. suilt abl.e for use: r\here a “hi-gh therml°fc°ﬂ?a'cfé'lbf carbon and -

g,

provi d_ed-'-"“'gtr"" Hot-e——resstane ot rETuT '6&81”‘15 heretofore 3 mm
in dianet 5Pt ‘t“r‘fg“é%ah re pf tﬁe bgen. |4rr%0531 b{ﬁeJ to menufactufe a printed

cir- " top., \Sg@@ﬁgt}esmun _3mbo¢n thi Ghgeess | ImC-5881-cult  base board by
usi-ng as. aibgse: materr aI josi-ted under the (229(3ﬁd¢0tﬁ°®h> shown in Tabl e
30 a. polyetinyh il for Phi-eh-tere—fas—bge TV A bt ai.n a printed
circuit bodrg Pb"ééf‘?'ﬁ’é"*r‘ro su' p ma he Q{I I tSa"sC r?gsmll becone. a desired

circuit patitgrn. TABLE 3 Poyer supplji ec to_crdc. ible .. . 2KW(2 KV x 1
eA) Power for 1onization . - 100 W (0.5 KV x 200 nA)

- : Extaction Nebtage . . . = - 1-KV-Nu- nber:-of - crucr bt es
2 lTravel I ng speed Rkl Stichgth was rieasured aQinfapferdn® . Mask

.0. 05, nm st ai'nl ess-st eel sheet . A-mask bearing a.reverse,: pattern of the
flexible printed crrcurt base board prepared 35 . desired crrcurt 50u in

]Ezrr(r;:nur ; i\}#t h ﬁg 'ﬁf a Cod'r%tadr at itees a‘?‘tﬁ!f@“ ﬂb%]@rgﬂﬂf‘\‘? repar ed

c geszg to a
- COMMEIsCi coper mpmrtm hg@dm .@,&i T

'bte‘ﬁamecr cir Ibgmavar | abl-e
- pol yest efroni |ﬂ1errwap$61phamonth|beﬂcn@elsof 50 deposr tion. Vas- Car ried out while the

-~ mask ty, polgehylens flm, Qo inthicky, o r 3;%‘0 n, cI e cont act

“with th?é&aé%ﬂ : }'qmmt‘iﬁlﬂgd%mﬁﬁﬁol iof & ¥m 9 gﬁe Q,% - 40 was
traveld i prigted cirdult oars stidwedSp RRkihgaidur-natin thi as,pﬁsedseﬂta sem;dadrel, piyr rzse :
circuit @GﬁavdeOﬁas pedt- S@Wethb@s@ k?/lﬂm “means of eqmpment using’ gmde Chalns Theound to be a
hi-gh- pert regﬁr&:% : , B - C ed' stics was

‘excel | en bbbl rebngd ,_ ' ' cEﬂté?t ed
circuig - bmradherﬁﬁf ) et (mpo @I nge; aﬂdwtdreA_'meahungei,hmdthSs,found under

thé can 'i“hbﬂP pp ugn Wréon&wmscfbwem ent. met hod
Wwith-. 45"%'98?% ﬁﬁ@hgﬁpﬁj gg"fﬂse printed ci rcurt_’_‘_"_’;‘_'(_j_pt “bri ngi ng

“about public hazards. . board rrade by etchr ng ‘from a. c

" [Power sweplidd o oreible | ZKW Q@ RVA1A)
L Power for ictization . T ,"floo W. (o 5 KV 200 mA)

kv

o _ :E_xtract:ip;l-\if(é)'l'f@.a-
© | Nomber of crucibles T | Tz el
Travelling speed of base board 0.4 m/min’

: The thus prepared printed circuit base printed circuit, 20p in minimum circuit width,
35 board had a uniform copper coating without -could be prepared. The etching speed was
pinholes, the peel strength being 1.2 kg/cm 30 seconds at room temperature. No warp was 40
or higher. By usmg this base board, a observr:g on the printed circuit board thus .
prepa '



7

7 TABLE 4 Exanpl e
Fo|dinn endur ane

Conparative 3

1, 493, 088
Exanple 2 Testi ng net hod

500 20 JI S-P-8115 nunber of

f ol ds)

copper f0|I) E.of- c
JI S- G 648)~~Sol deri ng
(220 degreep¢ 60 sec.
JI' S- C- 648X a@cnt

S (nunber of folds before rupture : of
I rcuit.board

3.0 4.0
resi st ance Good : ‘Good - JI S C- 6481
) Peer.strengtht. 1.2 o - _ 3 1.0

- hbax.o

Tabl e 2. EXAnpre—d—
has By use of t he sane
to thi.s in-. the

hi gh- perfornancamﬁﬁﬁlm

deposi ted
on a base fllnlbb
Exanpl e 5. ' ness

deposited fram:

material, by 2

equp nerit usnngp@uudaugtj_ e yf
cHﬂeamﬁbwummunmmhmaludaaun&ﬁmmandmar. :

flexible

suitable for- d

hi gh thermal . reéﬂfﬂﬁpgﬁ

at. the center 1t has
A copper coating , 5u
using as was deposite
pol yethyl-ene film for
cruci bl e’ L2 KW
100 W (0.5 Kwx 200 nA)
cruci bles - -

0.4 mmn The thus Pt e
m ni mum circui t- wi'dth,
coul d be preparéd. The
1.2 kg/cm © 30 second
using this base: board,
pr epar ed. Exanple q

Yy 40P 3 Gach ’“ﬁ}a&u‘h‘@
t hus. obt ai netd - lagunaia qsapermhiahela vl e oforet @81 Nggl iMe
circuit board s . 4 ¢

kg/cm Note: - *

2 Bt
A IIIUI\, TTCAS -

ol oy

and under

from
|ﬂF$ ﬂ@#yeﬁhwkéne fil m 50UBsasplk i CK
ltﬁrmmngfm@& pe 16mm
¢ :ﬂ@ggss £d 55 tas :

RainiEat] u wﬁﬂiﬂ% btit‘f‘#ﬁiedzs_

Bi -,«: wg;md on eagh 1 hnrutﬂﬂteﬂlimmljﬁhderaﬁm&eMEBOmm o

ﬁ"?r]" R

I'b@n ‘SPPF“’Hé? 9

hereto orﬁ

I n thlckness _' SOTxﬁggyre-a prlnted C|rCU|t board by
d under. . the condltlons shown in-a base material a

-G .Table: 5 - TARLE' 5 Pouer QHnn|I9 to:

lz"Z’R'\N‘PB(lfedAﬁ crucible pongr XY GRAKEMion Co
rﬁ&t[t@ﬁkh?ﬂo}{m tage - W of
— 2 Travdl Illmr)tg (ggge,?édtbl"brxgse board
#&nadwpwﬂnmed Circuit |baskyv prlnted ‘cir
ard-had-a. unlfcrntcopper coatlng

@F‘Eﬂt ﬂ&’“‘é‘blé%d was’ pi fhdl.es, 't he-pee}

STl i@ OpBell BNTASL BlaHf € |- N MARTP - WaS - 40 0
a - -vabserved on the gfinted cirtcuit’ boatd thus”

Mask'thickness - " * yoi|dd.05ani sigineediedior fred araind .

Uit

i thout

engt b, belng
hlgher By

*, ickpes | die iﬁm 6°W' %%d@
t@mam?&“p grgff“er? e T

Iﬁomnlsf,ahdr!:mduit@anpmmedwau&@wt -boar d. ‘the vapor phase .

20U in

the pattern A
| ayer.
resin
condltlons as -

. out: pmholes the -peel’ strength being: 1.2 kg/'
- cmi’or hlgher’ The minimum circuit %udth wga{s-

40..

. 45

OMng to. the + oW~ Trarng:
pressure

‘copper. coatlng, 2[etr] in, thlc?h§§s was., - on.the middle-

appt
no war p mas observable

lﬂd rc:g't of aumE Fonn coﬁpetécmg with-

20p, and no- warp of the board was observed.
This printed circuit board was also excellent

in soldering resistance and ‘chemical resistance-

and quite suitable for practical use.

-~ Example 8.

By using a mask made of thin chrommm )
sheet; 0.05 mm in t!uckness, and under the'

 same conditions as in Example 7, a' ¢

50

coating, -3u in thickness, was deposited from -
the vapor phase on a polyimide resin laminate
to obtain a prmted circuit board carrying an':
IC c1rcu|t, the minimum circuit width having -

T ed-"TO da gldbb Tatr
Iantnate under_the same’ .-
 Sircaip ibeadd, ey a

one ﬁmvmg a
exoellent in soldering - tesnstance, “electric char-
actenstlcs, and chemical remstance, and bcmg
quite. free from warpage.

. : Example 9.

Gold was deposited from the vapor- phase
on an' alumina plate, 1.0 mm .in thlckness,
used as a base material by means of an equip-
ment using guide chains. The crucible, 30 mm
in inner diameéter and 30 mm in ‘height, was

. made of carbon and provided with a- hole,

3 mmin dlameter, at the center of the top. -

A gold coating, 1 in thxckness, was obtained
under the condmons shown in Table 7

C- base- epoxy

‘adherenice, being . . -
55 .

60

65

s



by etching. A set of three sheets of coated. Exanple 7.
material (prepared by inpregnating, a glass.- Copper was deposited from
—t-he Vapor nh:\cn fabric base material with epoxy resin and then on_a
paper-base phenol resi lamnate 1.6 nmdryi ng) was pl aced on each si de of
the said in th| ckness, used as base board by neans 25 10' | ani nate used as

:m ddl e | ayer, form an of an-equi prent - usi.ng gui de chains. The:
-assenbly. A copper ‘foil was pkaced on each crucible, 30 mMmin inn

di ameter and 30 nin face of the agég)gigly and subjected to com it ght ,
was mag® _of car hon and,._pr avided™ ion molding to -obtain a tBreéfayer

vmth’»a’ hoI e, 3 mnrn di arreter atTAmleF_oenter prr nted circuit base board.
AIthough a pres- - of the top.. A copper coatl ng, 5u in thi ckness 30 15
sure | ower thap—t i : . —was—depesj t ed under t he

' conditions shor\ﬁ°"(eﬁs'r‘f’§{‘ﬁ’o‘d RS been- & [ e conpression Table 6

; Qnithe base boppgls ¥ eeduyd th a nol di mwm¢ eszmj,;,A)n three- | ayer .printed
-cir-' stainlesp-steel mask to obtai.nja printed circuit fcuit base board was
..-of a good qual Eycracn@-voltm;ard beari-ng aK¥i rcurt of the |desired pattern.
TABLE 6. Power 'T‘;P CL?O cru ible | .
“ionization - [°° ol .5 KV|x %30 m) Extractifon-vol tage - . .

1 KV - Nunber )hacgm,cg Jg,le&sofbase boa,d ‘ oam'yﬁ,ﬁ\vel I'i ngspedd- of base board
0.4 mMmn Maskithickpness ; 005 mm staidnl ess-steel sheet
The thus prepared printed ci. rcurt board been 20u. - Thi S.pri. nted circuit
board vvas'meh'au# greparrefdcpnﬁted)fcxmnmf:awmmmem gﬂm‘dra’rgunj\m n nifhigfimgr ade one

havi ng a i Pt pi é@l@fm%wdbe ng 1.2
kg/ exgce éaa PPy PR f w%%gh ot ¢ ghe®. “The
‘m ni rrum h‘,ﬁ;ﬁ dié foethV 14V wabstitt rugg ¢s, an heri caI resi st ance, and bei ng
. *55 40 20, basmuoardoa o tn amimmrd was obserEmhple liquite free from
" war page. “ éeﬁ(gblcﬁ@%gw ef vva§°lﬁl"§h t‘hﬂ’F ond%rl ng
) resrstan%"e h &M bt e o |%I use.
_<Exanple 9. Gold was deposr ted fromthauyﬂeao& 'ble, o
‘on any@l uni na pI atBxample @0.Mm i n thi ckri@sm;mdlﬁl 3anmshexglade of thin
~ chromi um Undg Cezb’awmeﬁwwle )g‘" WltB ht%lﬁeet 0. 05
_ mm in dlameter T
- mm |nt % rp; ‘r,.og,g,g,gi;;‘l ruyalble 30
. mm saie btﬁ,salumf me:bndmohsrbhmrterrasléam&ter and 30 mm
0 helsghing wiaautqﬂﬂbies;rghe ca thdmof:kn?e% argyeeyerekh tﬂs# steipfess-steghmask nade of

carb e ¥ ot d
| ani nat 2%%@@“” ho s erfb@?‘%%ﬁ%m "gpoT ¥ de resin

printed circuit board carrying: alap 1A gold coating, [err} in thickness, was

obtained 65 IC circ su, the mni me Cl rcuit width havi ng under the

conditions shown - in Table 7. . .9

1,43,088 - - | Power supplied to cruciblel ABLE 7296‘(Ak3rKVsﬂpp) i ed th cruci bI e 2
-KW(2KVX1A rforronrzatror O] W (0.5 KV x 200 mA)
" Extracti on-vol t%@ r ionization . 3 KV mS%? §¥Jr230 ngp bpse board

300 degree C Tn @yﬁggt,bmgolgag@ed of baseT ‘haar d 0.2 m.n{ n.The thus pr epar ed
printed circuitf base - substrate.- A pr|li nt-ed crcuit,. |.Ou } h m ni.-num board had
a uni f orm gol d |Tempsratge of kdapbeard ci r ci B0RCdL.h, cOuI d bejobtained 'fromthe

sai d pinhol es, tlhaveladhtsar pctebasehb %Of be,r n“g/m(§0 kgl basp board by printing
acircuit patt nge *ug" °

—t L

Mask thickness 0.02 mm stam_less-steel‘
- R sheet : :
- . The thus prepared printed circuit board had 11, a copper ooatmg, 2 in th1ckness, was

" . ‘a circuit - of uniform gold coating without apphed to a steatite. porcelain base board,
- pinholes, the adherence thereof being 60 kg/ 2.0 mm in thickness. In this case, a uniform -
cm? .or higher as measured by the method of copper coating without pinholes was also ob- 50
40 lifting the metal film from the substrate. The tained, the adherence thereof being 60 kg/
minimum circuit width was 20u. This printed cm?® or higher as measured by the method
circuit board was also excellent in soldering of lifting the metal film from the substrate.
resistance and chemical resistance and quite - The minimum circuit width was 20u. The
suitable for practical use. - o inter-circuit insulation resistance to low-volt- 55
45 Exampie 12. : age or high-voltage DC or AC and the solder-
"* Under the same conditions as in Example ing resistance were sufficient for practical use.



5 cnR or higher as nmeasured by the nethod of then etching.
netal |ayer from substrate. By using this base board, a circuit, 5uin

M ni mum Exanple 11 circuit width (‘mllribe made. The yield

lifting the

of Gol d was deposi ted fromthe vapor phase gol d deposition was about 70%
or higher. on an alumna plate, 1.0 mmin thickness, used as base board .
mat eri.al’ by means of an 25 equi'pment usi ng gui de chai ns. The -cuci bl e, 10
Exanpl e . . 30 mmin inner dianmeter and 30mm<i n height,
Under thrre condltl ons. as in Exanple. was made of :carhon and provi ded
with a hd ®,__copper was_ deposi ted tolé93tsQ$Fckness of 3 mmin_di arret de

at the center

A gol d coatin& 1&@&,&%

of "the top. 2 nasteatlte J;)Q:@Jd mn-.i
FﬂWﬂQeﬁ tﬁi%’ 8
uni form copper ph@alwo a

Qitions , foi Q:eO ai g a
of D00 1ol o paﬁs Phsisiom were a?albhrenBTebleshe 15 ing
wi t hout pinholes, the adher ence t hereof base board covered with a -
st ai nl ess- st'eel - mask bei ng 60-[err]. of, mﬁgiwrg as neasured hy - to obtain a
printed. circuit board bearlng t he nmethod of lifting the netal
a circuit -of the desifemecpattern. TABLE 8: m\mﬁ.;ﬁlumimeedi to.crucible

2 KW (2 KV x 1A) Powet .for ionization | 30mmheight, &89 of¢4@n5 KV x 200 mA)
Extraction voltage. Tenp t of  base board - :
3000C Travel [ing spee PB‘Y“B&‘?E‘“’D’S&W&W .0 ikﬁt(?nlkﬁ ‘Mt hi cknlss

0.02 mm-stainl ess-ste boﬁgae&tmymmt hus pre)@doead(dajxhkng @AY Ccui f ,board had
11, a copper coating, }2u in thickness, was|a circuit of uni forp gold L
coati ng.wi t hout. .appl yBaactorvolipgeat.i t-e por F&KYi n "base .board,:.p nhoI es,

t he

adher ence thereof bei: 'ﬁun(iioero mmblzs 0-:nm-i n| t hi: ckness In t hi 'S ease, al
uni form [err] or“hi gher as neas by the rret hoe of - Pper “cpat i ng'-
\M' t hout pl nhol es was T XelHPﬁSPe@gno ﬁﬂm |J ft ﬁlﬁ‘ IH'PP m:n‘ FI' | Imi_ Om t he

‘tained, the: adherence ther eof hei ng 80, kg/ MNEUMaCc: rcw t

Tm ot Y mm «thd: g,ﬁ;e]mm d{ﬁﬂhersrsﬁﬁce,nﬁﬂsldl’dhd ehgaml:aeam!ethhmd -
it G ~suitble| forf ysp W’ﬁé’@ Fong- '1'5“ '
Rﬂgﬁm .

%ge%?mléca%ﬁ Use.

.', NFIA - Cod 1e Sl a% lgl’ aC
I nsu_at 1-0Nn; res’r sta'ce to -.Iﬂovv- vokt-7 + 55 45 S
..age- or. hi. ghrmgtg age DC or AC and t he sol der -

substrate, ‘The
vvi dt h was 20u

|nter-C| I’CUIt

Exanmple 12. = _

Under ‘t he sarre condl tl ons as |n Exarrple ng., re5| t'ance were suffl cient for. -

practlcal use 1 493,088 : 10, Exarrpl e

13. TEster’ f| I m 4u Ik 3 tﬁiae'['mess ,Psed as’ 3\5 Al yhi num _

was dep03| ted fromthe vapor: ‘hoard ‘atEpesHon Thi 'lfo“ﬁ‘iff’f‘l“ifﬂ‘é’ fprthe .de: -
5 phase'to a thi cknes:Aﬂgtedww on a poa,ykg/cgom TONghRg/Bn@S . Shown i n

Tabl e.9. TABLE 9 Cruc 30| mm 1 nner di angt er - 30.m -

hei ght, -made -of car borFolcFi&my\mdurm rﬁh ed to truciblp - ->8G KW(2 KV X 1 A)

Power _fOr- i ‘oni zat i-on *| (Gumber °ff°1ds)100 W (0 5. KV:i k 200.mA)- :

Extracti-on-vol tage | RV I\IUII 1 2.

Travel I'i'ng -sp'eed_.g of f hem:,f;;ﬁ,ilm m m Aé‘c{%eggt%a%trhe ?ﬁﬁ%ﬁiﬁgeé‘onventional.

met al - si stance, padstkmledi NY. endurance and, hpnce, lized fi]mfor

capaci-tor obtained by._.v.ac.u.r,lpm—.—nesi—_se-l-'-t-a-le'fe f or—Yse—-h—eapaet tpr. For .com

Note:—.

* Adherence was measured by-the method of lrftmg the metal
film from. the substrate (base materral) &

*% Number of folds before rupture of aluminum coatmg “The
testing procedure was s1m11ar to that desenbed in JIS P

filmfromthe =

‘8115,
U BREA Exa.mple 14* Example -15. .
20 Under condmons similar to those shown in On a methacryhc resin plate, 3 mm in 30
: "Table 1 of Example- 1, zinc was deposited ':thwknm used as-a base. board ‘material,
frotir the vapor phas¢ to a-thickness of 500A aluminum was deposited first by : the cluster " -
_on a-polyethylene terephthalate film, 6z in  jon beam. technique ‘and ‘thén by -the - con-
- thickness,  used as a base film. - “Since the - ventional vacuum deposited technique to .2 -
25 deposited coating was free from pinholes and * total - thickness of .about 3p. The conditions 35

excellent in adherence, foldmg endurance, and
~‘chemicdl resistance, it ‘was suitable for use
as a: nlet_all_rzed film for capacrtor_

- for thé  deposition were as- shown m Tables

11 and 12.



10 deposited, the netallized film prepared under pari son, performance
characteristics of these 15 the conditions shown in Table 9 was superior
two types of netallized filmare shown . in.in adherence of nmetallic coating,

corrosion re- Tabl e 10. TABLE 10. Vacuum deposition:. The present
met hod. Adherence * . 0.1 [err] 60 [err] Folding

. endurance ** ' 10 ~>800 (‘nunmber of f6lds) Chemcal
resi stance - ‘Susceptible t-0 Not susceptible to. and corros ion

-

Tac .id attack aci.d attack resistance Note:- * Adherence was d by
t he n'ellhod of |Ift| ng the metal i’l?f@?qrnmthp Qllhcf r@‘_g_@b&ge_ggelqaj) * k

Nunbe.r of folds betore rupture ofT,giLtgmnum coating. The' testi ng- procedure

‘was sinmilar to that descri MRam BXEHIRLE 14,
Exanpl e 15.° 20 8‘(938‘8Ps é’b‘%’ é|"31n cgls%'%ér 0 thoSe shown in On a

met hacrylic. re>¢,gc,plt,ate 3 m 1N [3Madalilcarbdn of Exanplle 1, zinc was

deposited thigkness, used _as .a hage haa,r_d_qa_t_g.p_;_a.l.___f_pomthé vapor phase

4«

T

{0 a thickness| mesemned talct!tﬁlibhum dad 'deBdei ¥ i rst . Hy.the cluster . on a
pol yet hyl ene t vp “%rf t u',{n%w MEERLIEEL owr(@ngQeaﬁbmphnr que. and then by the
con-" t hi ckness} Used’ 4 ase film Since the _ventidnal vacuum .
deposi ted tedi ﬂE)ﬂjdeanQro&a335 ‘deposijt aKoat i ng-was' ‘f req: f r om pi nhol es and
total thicknesg_of-about 3u.--The ce-ndr—t—r—en-s——?rS—e*ee-H—ent i n adherence,

f ol di ng endur a1’€‘t§atl°&r?€|dep°‘f‘8?“the d§ pésfi"f‘r on were as shdwh in Tabl es
chenical resistanceTt—was sul tabije rorxuse 11 and 12 as a netal lized
filmfor capac|Typkness. of metal copging | 1500 © . 1,493,088
11 TABLEI|. Cohdit oTTS for ueposr TTon Dy cTusTer |on beam techni que. .

Cruci bl e ' "MReEee @3. carbon Ppwer supplied to crucible

2 KW (2 KV x 1. A) Power Estd.tlorerlrozatctrrr\depmon 100 W(0.5 KV x 200 mA)
Ext racti'on- vol tage:" Dur at i on_of “depdsifion.-* - 3 mn
Thi ckness of r‘rFt;a,L;lbfe,oatl ng 150( wladEArBlr_:Eb@Z Condl _|ons f_’_'or vacuum
deposr ti-on Cru ihle- on-.: Power . supplied to
crucr ble - PQW%SMNIle‘Bcr@V‘bie A) rlaftlﬁwq\gbl?wxe“gsrt on 3

m n..” Thi cknes\ ariTyg min_- o om The c tlng thus for med
‘on the met haclly attonl?dé&ﬁﬁi‘gg}s used ag a baQP hnnrd ‘erial, resin plate
was pi nhol-e-fr. Eh.cku‘ébsf srrxﬁékatemﬁh

clusterron - - :
t echnique ~and then by the. |0n| zed- vapor- the base board

laBwmi ni-um was depo 10 ted: fi rst by the
— T Fence: to- beam

. abo

.phase depr‘}n%tl . te?““ﬂn‘t}éﬁfﬂ&%ﬁ ﬁi&z@és?k&éﬁ%sﬁxw%aﬂ@mm

¢

twas depesited first by the-clusterion 10
lent in’ gloss, and favarable in adhermce to beam technique and then by the-donized vapor-
3 the base board. - phase deposition’ techniqiie to-a total thickness o
' Exam le 16 of _about 3. The-conditions for the deposx-

On 8 methacryhc resm plate, 3 mm m tlon were ‘as shown in Tables 13 and 14

TABLE 1B e

ter_: on beam techmque

el 'Cructble -_. ;:‘: R "'_:'_Made of carboti- DR
i .Power suppl:ed to erucxble 2KW (2'KV x1 A)
-.Power for xomzatton S 100 W (0 5 KV X 200 mA) i
:i-. Extractlon-voltage | - o ' 1 K\_/ L '
3 Dur_attox_'_t of depos.1tmn _ -3lm.'tn |
Th:cknessofcoatmg E— 1500,& -




On a nethacrylic resin plate, 3 mmin tion were as shown in Tables 13
and 14. TABLE 13. Conditions for deposition by cluster ion beamtechnique

Crucible. _. ... Made of carbon' Power supplied to _

crucible 2 KW (2 KV x 1.A) Power for ionization. _ 100

W (0.5 KV-x 200 mA). Extraction-voltage . ' 1 KV Duration of .

deposi ti on o 3 mn. Th| ckness of coating ' 1500 A 12 .
37N ' : 12 TABLE 14.. Conditions for - ' .

[ on| zed \t}@) pha se dep03| tion Crucible N ‘Made of

carbon Paue guplled to crucible. . L@t@gy(l 5 KV X 1A) Power for 12.

i oni zation T 30 W(UdKVxl ) Extractlon voltage ' ! |

0.5 KV Duration of deposition : M Thi ckness of coating >

3 um The coating thus deposi tedcénmmstdae.ou.aamaporphawdepsslm hod for.
manuf act uri ng a coat ed 45 phase .on the nmet. hacryl I'C re5| n plate was pi-n-- -
substrat e whj ch .conpr - m excel | ent ,\./\

in gloss, and ~lic c¢ %‘t't“F‘I‘I{‘j fromthe vapor '.)ngeedc?ﬁ' N [ east 5 ‘favorabl e J

i n adherence. . Powersupphed to orac bW e . SUfTiacew Ofs e xliAsul atf ng substrate = -
by duster ion plating{ WHAT. W' CLAIM 1S - 1 - 11 A

met hod as ¢l ai med in ¢PavemidGonizgomm 50 1. A@Ua@éd‘vr'r’ﬁi(@'rm‘ﬁl clonpri si ng an

i n- pr|3| ng the steps—ot—statinrg—stbstre FHg—om—at—teRst one sur-

(1) providing-a sm Exteastion- \‘S’ﬁta‘f p of .a fa¢ @%Wrret allic. coatl ng deposited
from the’ .' cruci bl Fpggﬂgnadfqg@gman metar 1 D 30@n pl ated; 10 vapor phase by
cluster ion plating.. the di ampter of ¢t 1ol ¢ ng 1 to 30%

2. The coated materi al wab@ssjvfrvgattrm claim |3 ﬂ“bf the inner--dijpnmeter of the
cruci bl e, 55 1, whiteh—atse—eenprtses—anetatticToating (2) heating -
the crucible under a vacuum of deposited by sputterl n or. vapor-deposition - .
. Ix [err] to lisbe[cenngthira)qleposct@i ntélervapomheo dM& Wdrmggdatﬁng Ca
of a netal. - Eﬂ?@‘; mgj‘lp ﬂﬁjal gh etﬁ&ated .
mat eri al . accosrd ﬁe;)m v aﬂiﬁmﬂa&&g&ﬁﬁsﬂithaydmfeﬂl 2, . -
wherein the rretal formﬁputterlng or vapor- lonwhpw from sald small holgd Y
thereby 60 depos¥ Sétran’ cl uster’ |od '
clusters each bg e (P ol 1) nae g q,eawa |

deposi ted méamw&a Qdposittd fifSm taeneulm bepiladd) ng

(3) applyi ny) avdiiﬁim steyfion]glating . 000 V- Zoﬂwdwmetefl'# h}g__' f;“ 304 a

according to ctai?m? B&‘%x qu;gﬁ ?@ %fe
heta Wﬁ‘m BE Sapidr-depositionled” Sef £0-6Todr QB laZ1eid ]
| mﬁrgP

the netallic coRtit

anode 65 printe ferCiis By dusteribd.p olby m:tamhl ng - trperaumtaldvlusth saidOmthuseuiﬁ-n oo
el ectron curi&nt xfmww thecmﬂfem iﬁ“ﬁé AL 66
to. 300 mA to fEONETHACRET LR gu S oras R Ll gﬁu dgae | ©
maski ng nmet hod. gme as Bt &ShEh mcn‘g i@dS andoa dur ' ng the
dep03| tion:. by the cluster ion plating. = el ect (Q)nsapulnng;a)Ddeaga alﬂnsﬂ,OQOHe _

"dusters 5. e c'ea a red-

287 -0
the clusters; .a m&u El ses %ﬁﬁnfméﬁ&omnfgm Es
appl yi.ng a DC v tREPOSI tedohomﬁplﬂ& H@ thexgbetieen, there-

vapor - deposi t i onf er duectlyeﬂ:merhbst heuaslmn@ﬂng anodé)yanvdmnmlee'xms md m&f&m

eg:t@ de
cl ust e.r on Bpa I CCOI'dl aCt l.on to JomniFs.pm gl clu gﬁt %
the 30 6. Theg sg o] JOL |a9;uﬁ]hg a DC volkag@blee ,-
t oget her W| th Uaepioﬁlﬂd Z:? uttenng or vapor-deposmon between the ionizing anode and an ex-
other than cluster ion plating of a metal. - - traction ~ electrode - to = accelerate the
~ 30 6. The coated material according to claim- . ionized cluster together with un-ionized _
5, wherein the metal for sputtering or vapor clusters ‘on the insulating substrate. 75 .

depositon other than cluster ion plating. is the 12. The method for. manufacturing a
same as that of the metallic coating depos1ted coated substrate: accordmg to' claim 10 or

- by cluster jon plating. - - claim 11, wherein the thickness.of the metallic
35° 7. Acoated material as claimed in any one coating . is increased by sputtering or vapor . )
~of claims 1 to- 6, wherein the insulating sub-  deposition_other than by cluster ion platmg 80.- _
stiate is a film, pldate, or sheet. : - of a metal.
8. A coated.material as claimed in.claim 13. The method “for manufacturmg a
1, substantially as described in any one of  coated substrate according to any one of claims
40 the examples herein. 10 to 12, wherein the metallic coating con'sti--

9. 'A coated material as claimed in claim  tutes a prmted circuit obtained by etching the 85
1, produced by a method sutbstantially as de-  memllic coating to: remove. the unnecessary

scnbed with reference to the accompanying  part thereof or directly obtained by a masking
drawings. method, during the. deposition.



5 wherein the metal for

spUttering or vapor

75 deposi tonw i on plating.

deposition.

substrate. is the 12. The
met hod for manuf act uri as that of the nmetallic coating
deposited —goated substrrm”m@ qﬂ? m"E claim 10 or by cluster ion
pl ati ng. o rein the'thickness of 'the
“rpetallic @ 7. A coated material as claimed in any one .coating is
~increased by . ; 93 rein the jnsul atlnd‘
sub- deposition ot her than by cluster |0ﬁAﬁL@§4 ng 80 strate is a film
pat e, or. sheet. of a netal: 8. A coated material as clained in
claim  13. The - method for man@Gbmiitions fandenizad Yaromhdsstdeesition | y as descri bed

in any one of coat ed substrate accordi ng to any one of ¢lainms 40 the
exanpl es herekn o %g cerm e Tetal lic
coating constl- 9. Accateormaterlal as_cl ai inclaim_ -tute$ a printed

circuit obtained by etdPorg shfified 8bcrdsibipr odud
as de- netal lic coatijag-t o-Lenove t he unned
to the acconpanying q&everiprdpmigatiopr direct|

eds BY (B5 k¥ t-Had - sut

assaryv scribhod it

PO ELS B o

pstantially
N reference
5ki ng

dr awi ngs. — e tgys durTmg-the deposi tion.
12 . Extraction-voltage | 1 4d 3_.6%8 -
12 TABLE 14 Condi t i onq Diufakiod 6fMdegRitiodapor phagqes diaposi ti on Cruci pl e

Vade of carbor Pouwer supplied to-crdcible -5V (1.5 KV x

| A) Power for ionizatid/hickness of coating

Extraction-vol t age

BHERYV x 100 mA)
tTon ot —deposi tion

,30 W (G
05 i\"\T DUT=

..3. m:n: Thickness of coatl n um The coat | ng t hus dep05| ted
. Fromthe vapor mﬁﬁ\%ﬁﬁ% mnf% :é&"l"/url com nses m h$> -
met hacrylic resi @r@i%ﬁ&nm Ut e (e ag |

metal - hol e-f r$e favohblé o dlheriise ! | ent |n gl ossoneaﬂﬂceofhnﬁs.magsussgaﬁ‘ebpmstehe
vapor phase on at Ieast 5 favorable in adher isaginting

one surface of an} Hh ate by, clugtldy Amspoge ‘t‘%“ﬁﬁlmﬂ'ﬂr‘o\/@m 50
R R _

CLAIM I S: - sulatmg substrate baving on at lea £t hbl@ dal a.bnaflp,
corm 50 1. A coskbed meills catingC aeppdited ifiof) ha | N- crupible Stntghirdgisem ted,

sul ati ng subsi® avapotphase ctyﬂeraonrl&tast one sur- °WW°W Q%
hole on top of a,facke£qid maurla gi % of the |gs
containing a met tgdlg? Bk or ,_g e 1 G a6l 16- orrogl @l Qg.

the di aneter of bihe thalty distenign plating 08@ The cqathﬂe aedideti ald meelo fsCiuffi

claim: of 1¥he 3 %mdam@gekamm @F‘ﬁm bl e, ClenﬂYSBaPWe ﬁwca thy m '

“conprises a neta dus@%gg&f?ﬁg t he Q’o{g& & 89
fab- Bt &Mthe/ Bk about 1 m&@ a

deposited by spu
I on pI at (Eng applyisg afTDCa'bltage of I9av. m\é at

- Torr to a tem obneke ﬂ&m;dnyplningster
|aa¥¢d'h§ ‘EE tef gro- 65
m@Et a' 17ire
has €00 QJ een, there-

whi ch:; said 1 mEQaI 4
eferal 1

The, cpated. lac
claim: “
-sputtering or vap ﬁngtomm@ghe e&g&ryw
_ ot hepof ort'ramctlylohstnst byt mmafkinatmen@dl S t héy génenurng umd@ﬂlgwm@h
- being an aggréﬁaﬂ‘%‘“ﬁ&ﬁ% : tallic Ph

about. 1,000 metal %m?%&m‘ i (A WA Xl

appl yi ng a DC volépagired @4Por-dépadilion ard idflzifg hrdldd &ld an ex-
according to ¢l aptgr than duseetmmélnngaofrembt i oni zltw;whledmé%%;@ acgeleragh ethej n

Q

the netallic cdati i e L ‘sepafogiEgs g‘“s i %‘a

¢t
anode 65 pri nt eghpdicbek bthdr ARl o8 G-k NG (TRETHE Lol C forl SnshlEing?
el ectron currentsaﬂfeai&ammétalm‘ngcoitmgrdme t vered BitSkRS a6h npaﬂbtclinheltEﬂr

- clusters on the insul-atings

% "
a DC voltage of 1003 :

to 300 mMA to flow tlhser & %P‘ﬂ@éﬂ t here- of or @hﬂpéét gfﬂ{l}steis ickngss pi/theymefalliki ng

ed r vapor
rethod by og g TS T AT A

.deposi tion. strate is a film, plate, or sheet. ect n{e@ coI [ de aga| n: €
clusters 8. A coated material as claimed in claun 13 The method for manufacturing a
1, substantially as described in any one of  coated substrate according to any one of claims
40 the examples herein. 10 to 12, wherein the metallic coating consti-

9. A coated material as claimed in claim  tutes a printed circuit obtained by etching the 85 -

1, produced by a method sutbstantially as de-
scribed with reference to the accompanying
drawings.

metallic coating to- remove the unnecessary
part thereof or directly obtained by a masking
method, during the deposition.

c



5. The coated material according to claim to ionize sone of the
clusters, and 70 4, which also conprises a netallic coating (4)
i by sputtering or

‘vapor - deposi tion bet ween the ioni-zing anode and an_ex-_ ot her than
‘cluster ion plating of a netal. traction electrode to accelerate

the 30 6. The coated ‘material accordi ng llmm]ﬂ"lm |I|l Ilmr zed clustey
together with un-ioni zed 5, wher ei n, the me or vap
‘dusters on the insulati ng substrate. ‘. 75 deposrto ot het t'han cl ust 81 on ..
pl ati'ng 1Bs the 12, The nethod f!rn”’?ﬁ—snnuf acturing _a sane as th;:jl3nf t he

met al 14" copf lmuﬁlﬁm&xh@dfacmrﬁ@amddsulastonats/caect@rsdreﬁg mAycal Fot 10 or- by
cluster i Gubstedte ddcirding to claim. 13, wherein the ﬂow cI a| m11, vvherel n the th| ckness of

t he net al [tignessof the metali céeaé"f ®oating is
. kncr eaged® So?ﬂ js %ﬁﬁ&mg,ﬁ If,fir E%%E @igr i an?'n l.ating
sup,, . de bpmeoéﬁlel’meiahaﬂ

ehugter 1801A raieﬂ.bd g cla&&dshrailﬁ i a film

pI ate, or cklikgeetbn latm of a conducted asubstntially esi hdren&’sfmfldﬂ-ned in.

claim - .13 ed eaceo gtoan Wg\ ct m:hareffremgdbg tlil i? 15‘SZ!oO -

descr' hed S ,wtéx’éﬁ becl kb § eﬁﬁﬁ ES {ﬁgte, PheAd pce@f . Cl ai ns
t he exhigl R&n Ma:uvlmg a meltmg pomt of by a method alOcldified] 7 anhe:herdn the -

net allic 60%164 mns@ﬂect@b m&'tﬂé!sll |to 48 imed jin. cl tutes a
printed ci2f ahso E@%ﬁﬁg t heg ieg’a E::%Q% ‘5% '
sut bst g trsg, @20°C hisG agdat i g}gﬁ 0 renove e dnnec ssary scrr bed

wth re ermemnkagectoh}eloza:;l:]@ﬂmammngw- part ther}elts)]gL (z)&r di rectly obtai ned by a
° or IS '
gg;glsptgl gm H’Htgigmethod aocordmg to Ele?}x :'3 _ Chartered Pa t d gggl ng_ _t he
13 14. 2ath$%'§f;hqﬂth o ¢ s‘hmrage-a coatedgog,gggﬂﬁgll.%&ﬁﬂ to several
[err]- V\oulpdiacezwyshreathed amdxmodamlgn tures| ai m 13,  Wdorg WCIVhELH. f | ow. thi. ckness
ofthenetalllccoatln ' asclalnedlnclalm'
‘the prin g foy HeriMale gy Sk mm
substantr ali ;?'?‘%g &gﬁ{; Be gg% hith o may ob&n%@;%gt‘andvgpom fglz%*’%};lm her t han
clustei ion one of the Exarrpl es therein. plating of the:sane netal as
deposited by =~ 18. A'nethod as clainmed in claim 10, cluster ion pl: atlng
conduct ed substantially as hereinbefore de- 15. The 'nethod for. -
manufacturing a scribed-with reference to‘and as illustrated in coated
substrate accor di ng -to any one of clains'' the acconpanying draw ngs -
30 10 10 to 14, wherein the substrate is a therm- 19. A coated
substrate, whenever pr oduced pI astic resin filmhaving a nelting point of
by a ‘method as clainmed in any one of 80.C. or rmre a dielectric breakdown

wvolt:- claiims 10 to 18, age of 200 V or nore per 50u‘in thickness, a 20.
A coated substrate as claimed in ‘cl ai-m wat er absor ption of 5% or. Iess after
imrer-. 19, wherein the substance is a film plate, or. 35 15 sion in

wat er at 20 degree C. for- 24-hrs., and a sheet. heat- shrrnkage of 10%
or less after treat- nent at 80 degree C. for 2 brs. o

ABEL & | MRAY, .16. The net hod .accordi ng to cl aim .10, IE Charte-red
Pat ent Agents,  wherein the cluster is ionized to such an ex-.

Nor t hunber| and House, 20 tent that if the insulating material were re-
303/ 306 Hi gh Hol bom placed by an earthed conductor an'ion current
London, WC1V 7LH- Printed for Her Mpjesty's Stationery Office by the
Courier Press; Leam ngton Spa, 1977. Published by the Patent Office, 25
Sout hanpt on Bui | di ngs,. London, WC2A 1AY,. from whi ch- copr es may be obt ai ned.
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