2 lands. Since soldering is ‘required for nmounting electronic
conponentg in the above-described printed circuit boards, a sol dering
resist layer is forned on the printed circuit board for prohibiting the
sol der from becom ng deposited on thoseyportions where soldering is not
required. The foll ow ng nethod nmay be used as a nmethod for producing the
printed wiring board. First, an insulating substrate 101 havi ng copper
foils 1102, 103 on both surfaces thereof as shown in Fig.1l is prepared. A
t hr ough- hi#rds04, which is to becone a connection hole, is fornmed at a
pre-set position of the insulating substrate 101, conprised of the copper
foil 102, insubER$Pg sbdering 1b3 amrgavkEecopper f Siountdss | flecdgonic
t oget her, as sho in Fig. 2. The copper foils 102 03 .on hoth sides of the
i nsul at i n“g"‘%%%?‘\?,\g%e o1 ‘Pe";gﬁé(r‘?‘.ﬁ‘&r‘tcé"rl &4 fB’F“FE?a}i ﬁg“‘&“rlgr sPodF i ng &
circuit patiern, 105 having.a land 105a as a.connectin ortiop.at_ a pre-set
oS! 11 on GG SR GRE ATt R °C, P ul ST RR o R0 BV ERgCAr PARE St BeT,
connect i i t - 56t | 4 . e naFLg. haul e
noted tha r%ﬁgﬂ%?%%etﬁ%grlﬁr%%rﬁ%ﬁo%bgﬁg@% gggﬁ’-gﬁ(l%?% 21'8415?954% ene og’né')a
md portigRePd LtHeabadile19592n9f theghiifrsg. Wring circuit pattern 105, while
t he ot her .openi ng end o? the‘throug%-hole 104 is opened on a md portion of
the | and 106a Dhethel @EONE Méthed@ Hay Cbé tuPHad t £ N WS hdBIAE Priidding
carried out-by formng an etching resist on '
: the printed wiring board..

- First, an insulating substrate 101 having copper foils 1102,
103 on both surfaces thereof as shown in Fig.1 is prepared. A
through~hole 104, which is to become a connection hole, is formed
at a pre—seé position of the insulating substrate 101, comprised
of the copper foi; 102, insulating substrate 101 and the copper .
foil.iOS, layered together, as shown in'Fig.z.

The copper foils 102, 103 on both sides of the insulating
substrate 101 are then patterned fof forming'g first wiring
circuit pattern 105 having a land 105a as a connecting portion
at a pre—set position and a second wiring circuit paftern 106
having a land 106a as a connecting portion at a pre—-set position,
as shown in Fig.5. It should be noted that one of the opening
-ends of the through-hole 104 is opened on a mid portion of ‘the
land 105a of the first wiring circuit pattern 105, while the
other opening end of the through-hole 104 is opened on a mid

'portion'éf the land 106a of the second wiring circuit pattern

106. Patterning is carried out by forming an etching resist on



3 the copper foil of the insulating substrate by the printing nmethod or by
t he phot ogr aphi ¢ net hod, renoving unneeded portions of the copper foil by
etchinfg using an etchant, such as ferric chloride, for form ng a pre-set
circuit pattern, and by peeling the etcBing resist with e.g., a solution of
sodi um hydroxi de for conpleting a circuit pattern having the exposed copper
foil conductor. A first soldering |ayer 107 as shown in Fig.4 is then

| ayered for covering those portions of both surfaces of the insulating

substrat ehtOlcodperh &6 1Naif | Bhoedh sl adnGerd uiss Exedt biyha Heanglsi dObig
106a of the wiring circuit patterns 105, 106 and the through-hol es 104.
Then, a mertbed of bynbiné wpieskegrapicic ase tdeyd/| cemvaring ahnketibdrsofdions
speci fying the component nounting positions, are forned at pre-set
‘posi ti on®i Fheseoppeiyolfajalr by gtechjareras ing fan netichynt aysuempdHyferiribei ng.
Then, a screen 108 having an opening 108a in register with the position of
fornm ng thdoMHLSughoRofeTrARE & Breaped 6ArcHd tf préteryi r pAG b¥jpesling
pattern %%%, gs shown .in_ Fig.b5. An el ectrical by conductive paste 109
i s pl aced§neERE108 EER1E68Y1ERG® a8 squa et uiqr iod §8¢dy™ REABBRIAR Bor
direction indi cated by arrow.Min Fig.5 for. scrgping the electrically.
Conduct | SIS RS e dse ket nsting: | OEF paePESeHo GoPRaTanroi ]

extruded JJHLdig 1 nsi de of fhe t hrough-hol e 104 via the.opening 108a for

A first soldering layer 107 as shown.  in Fig.4 is then
layered for covering those portions of both surfaces of; the
insulating substrate 101 which are not in need of soldering
except-the lands 105a, 106a of the wiring circuit patterns 105,
106 and the;through—holes 104.

Then, a number of symbol mgrks; such as service marks or
letters for specifyiﬁg the component mounting positions, are
formed at pre—set positions. Thesé s&mbol marké are generally
férmed by layering by prihfing.

Then, a scréen 108 having an oﬁening 108a.in register with
the position of forming the through-hole 104 is arrayed on the
first wiring circuit pattern 105, as shown .in Fig.5. An
electrically conductive paste 109 is placed on the screen 108,
and a squeegee_llo'is moved thereon in a direction indicated by
arrow M in Fig.5 for scraping the elect;ically conductive paste
108. |

The electrically éonductfve paste 108 is then extruded into

the inside of the through—-hole 104 via the opening 108a for



4 performng screen printing. The electrically conductive paste 109 is

| ayered o the | and 105a of the first wiring circuit pattern 105 at the
sane tinme as it is charged into the through- hole 104. On the other hand,
the electrically conductive paste 109 it also |ayered on the | and 106a of
the second wing circuit pattern 106. The electrically conductive paste 109
charged into the inside of the through-hole 104 is then thermally cured for
| ayering the electrically conductive paste 109 on the ‘inner wall surface of
t he t hr omgrioteing4s areeonppintings ofhthe llendd chQiy, cbddackavecpapltet i ng -
the connecting hole for electrically interconnecting the |ands 105a, 106a
and al so ¥4 &fedeyiergd yon nthecdamsct1Get hé ftilvest £ fmsit swd ondgwicriinegit
circuit patterns 105, 106 forned on the insulating substrate 101, as shown
in Fig.6.PHHETR &% @dnd heoIspdte rtddestag dyteri st changedoripd® ftdve ddaronighy t he

electricagll ductj ve paste 109 on the | ands 105a, ~106a and the first

sol derI rgéq%/"t C]1%2 gr %7“{)? rP@ch‘h handyn tdie eac e addivd sondiichdiveaaisted t o
t he el ectydcal n tiV as 109 gn e |l ands 105a, 106a, for, =~ .
conpl et i nl(t:jdstpﬁieJ )érli%(rgl’t g&‘%'vﬁrre?in nbgg?d?aﬁg\/\éég?,°$f%?1esep°rqrfﬂ1é"d'l\ﬂgr i Wddr d

i s producgd Wt hep@bove- described nethod, so-called bleeding tend to be
i ncurred during screen printing carried out for charging the electrically

conductive pastwe thdstkgading t@orllcﬂy\@fﬁfle p"p‘l@"ﬁ%t i yody c(ﬂra.rrggldi aPlH:J)t ¥he
inside of the through-hole .104 is then thermally cured for
layering the electrically conductive paste 109 on the inner wali
surface of the through-hole 104 and on portions of the iahds
105a, 106a for compietihg the connecting hole for electrically
interconneciing the lands 105§, 106a and aiso for electrically
interconneéting the first and second wiring circuit patterns 105,
106 formed on the insulating substrate 101, as shown in Fig.6.
Then, a second solder resiét layer 111 is formed for
coverihg the electricaliy conductive paste 109 on tﬁe-lands 105a,
'106a and the first solder resist layer 107, in such a manner that
.the solder is not affixed to the electrically conductive paste
109 on the landsl105a, 106a, for completing the printed wiriﬁg
board. |
However, if the printed wiring bqard is produced by the
above—deséribed'method, so—called bleeding tend to be incurred
during screen printing carried out for charging the electrically

conductive paste, thus leading to 1lowered productivity dr

reliability.



5 In the above-described production nethod, the screen printing for .
charging the electrically conductive paste 109 is carried out after formng
the first and second wiring circuit patterns 105, 106, the first sol der
resist layer 107 on the first and second wiring circuit patterns 105, 106
and the synbol marks in this order. Thus the screen printing is carried
out on a surface presenting irregularities due to the previous formation of
the first solder resist layer and the symbol marks by printing. The result

is that the scrgentgan BbvedREEEriBeliNepRbLNELRINSURPPRLEAIUri N screen
transcription thus leading to bleeding in which printing is perforned on

the porti gpsn@tihgr fokar Hal?e iR tWHINSe e 8 €l 130 dYridicdine ehastd i 0ol | ¥s
conductive paste thereby |owering productivity and reliability (insulating
char act er icatrirded. o) EGT ANDE SRIMMMRYt RE ThHesENYRNTI SN drid i i t iveg eé breu At
obj ect of the present invention to provide a printed wiring board and a
met hod . f opatednsi K95t ht08 anehevhidirradty sblldedi ngsiatt heyscrid®hopr thei figrst
performed for charging the electrically conductive paste is suppresséd for
i mpr ovi ng apdodgePndi vyrang ¢breabt | patyteres ol nd G anide theesenbo i npenkson,
a printed wiring board in which a through-hole bored through an insul ating
substrate ifs ¥HrHeRrdRT a mf@ugorthieonseFeeRgPEiRking fangerdriedi Mutg X reuit
patterns Egﬁqu.on bot h surfaces of th ins%L%tkggtgubstrate,

ace presenting 1rregular1%ies the prev1ousa9grmation
of the first solder _resist layer and the éymbol marks by
prinfing. The result is that the screen can not adhere to the
printing support during transcription thué leading to bleeding
in which printing is performed on the portions other than the
portions oﬁ which to print the e1ectricélly conductive paste
thereby ldwering. pfod;ctivity and reliability {(insulating
characteristics).
OBJECT AﬁD SUMMARY - OF THE INVENTION

It is therefore an object of the present invgntion to
provide a printed wiriné board and a méthod for producing the
same whereby bleeding in the screen printing performéd for
charging the electrically canductive paste is suppressed for 
improving productivity and reliability.

According.to the present invention,la printed wiring board
in which a through~hole bored through an insﬁlgting substrate is
formed'at a mid portion.of registering lands of wiring circuit

‘patterns formed on both surfaces of the insulating substrate, and

in which the wiring circuit patterns on the upper and lower



in which the wiring circuit patterns on the upper and | ower - 6 surfaces
of the -~ insulating . substrate are electrically interconnected by an
el ectrically conductive paste I|ayered on the inner wall surface of the

t hrough-hole as far as portions of the lgnds, i's disclosed. A single-Iayer
sol der resist layer is deposited on the upper and |ower surfaces of the

I nsul ating substrate for covering the wiring circuit patterns as far as the
el éctrically conductive paste on the |lands. According to the present

| nventi 0g,:3,8BLN0GL OF diOUUELEM18eRREN Syl ididl PO | ngwgwg%%?g%

st eps of ormng at e at a pre-set position’in an rnsu

subst r at g hRavcRangleeld bsaldn LYMUCTdME W@ﬁ&@@i\b@gﬁhéw f aggpe t T 6RF -

formng a pre-set wiring circuit pattern having-a |and on an electrically
conduct i t@el ayae rf @amRd N RAE SUrfRC et WFodgie-hebell ahsNPapURSt 8t €ions
charging an electrically conductive paste in the through-hole for |ayering
t he el ecborfi chlel Vl aoatsducits wH qralkisedn A heingherlapét sulflacerefistelayer
through-hole as far as a portion of each land, curing the electrically
conduct i e gavos idreddon Mgreantdieayerndgl ewer nghefdager o§otber inesilatihgyer
for covering the wiring circuit pattern fornmed on each surface of the

i nsul at i sgbsiFateaferagovaring t&ge eletngichreyitomiicetne gsades an the

| and. The nmethod may al so include the step of formng a synbol mark after -
f or mat i orf }6C e addiva&ondugtdive Rpsite on the lands. '

According to the_present invention, a method for préducing
a printed wiring board including £he steps of forming a through-
hole at a pre—sét position in aﬁ insﬁléting substrate having
electrically conductive layers on béth surfaces thereof; forming
a pre—set wiring circuit patﬁern having a land on an electrically
conductive layer formed on each surface of the insulating
substrate,= charging an electrically conductive paste in ‘'the
through—-hole for layering the electrically conductive pasté on
the inner wall surfgce of the through—hole as far as a portion
of each land, curing the electrically conductive pgsté on drying
and layering a single-layer solder resist layer for covering the
wiring circuit pattern formed on each surface of the insulatingf
substrate as faf as the eléctrically conductive paste oh the
land.

The'method may also include thé step of forming a symbol
mark after formation of tﬁe solder resiét layer.

With.the printed wiring board of the presenf invention,

since the electrically conductive paste is charged into a



Wth the printed wiring board of the present invention, since the
electricaldy conductive paste is eharged into a ¢ 7 through-hole
bored 'in the insulating substrate at a md portion of the registering |ands
of the wiring circuit patterns forned onapoth surfaces of the insulating
substrate, so that the paste is deposited on the inner wall surfaces as far
as portions of the lands, and single-layer solder resist |ayers are forned
on both surfaces of the insulating substrate for covering the wiring '

circuit pahteLah-ddet BErehesh thal i EBQQQEBEi¥ﬁb§%§%§eogttQ¢m{@ grti$pus
In a t er I y

simplifying the construction. Ition, e so resis yer” ma

be fornmedodurhRg ridia s¥eddufd 1AMdY & Hifs v@iﬁﬂq§p@{a&&pa-p£9£em&dﬂ&'+xﬂg¢t he
printed wiring board of the present invention, the electrically conductive

paste is ohabged snrfheeshb@ughehahgufiating sGpkBeait@sukat t AL SRSt pAL e at
a md portion of registering lands of wiring circuit patterns forned on
bot h surf dcedepbsihedi omsulled iinnesulatinatarfaoeshas tde & eotrtiioak! ¥f the
conductive paste is layered on the inner wall surface of the through-hole
as far as lgodsi.opsdosingderandter $héddersirngliet! Apwersohder foesedtoh ayeths
are formed for covering the wiriing circuit patterns as far as the

el ectri caSWfesegucef vEhpadnsudptime |sukstratmugort govestiayy dfhe seirpbng

printing f.or ,%harqgﬂg‘ the el ectrically conductive paste is performed
before fofhf Gy hP IS rard sthe afdpetTiRad 1yh s onduedi visr inasteg 9ns the

perfornEdlgﬂds, thus simplifying the construction. In addition, the

solder resist layer may be formed during the production by a one-
step operation. '

For producing the printed wiring board of the present
invention, fhe elecfrically conductive paste is charged in the
through-hole formed in the insulating substrate at a mid portion
of regiétering lands of wiring circuit patterns formed on both
surfacés of the insulating substrate, so that the eiectrically'
conductive pa;te is layered on the inner wall surface of the
through-hole as fap.aé portions of the lands. 'Then, single—layer
solder resist iayers are formed for covering the wiring circuit
patterns as far as the electrically con&uctive paste on the
lands. Thus the step of screen printing for charging @he
electrically conductive'paste is performed before forming the
solder resist layer. Thus the screén printing is performed on
the planar surface free of irregularities; so that bleeding is

scarcely produced.

If the above production method also includes the step of



the planar surface free of irregularities, so that bleeding is scarcely
produced. -1 f the above production nethod al so includes the step of 7 8"
form g synbol nmarks after the formation of the solder resist |ayer, the
step of screen printing for charging thegelectrically conductive paste is
carried out on the surface free of irregularities caused by formation.
of the synbol -marks, so that bleeding is again scarcely produced. BRI EF
DESCRI PTION OF THE DRAWNGS Fig.1 is a schematic cross-sectional view

howi h f eparin i nsul ati.n bstrate for pr.oduci ng a
convent b ThE " aPunBl PRRY el e ot Fengt BEh e REL 0 BRI A s
vi ew shoyd fg.t he, sta 0f, f QePaRg, grgnrtqgghfta?' g‘hhgh‘gpgogﬂglgﬂe@tr‘call'
conventional printed wring board. Fig.37is a.sche C cross-sectiona

Vi ew shoybRguébevet epadfel Of 8 NPafL {88 apde SCGRNOLNA I'i figr £AELUI fr AL LLF NS
for producing a conventional printed wring board. Fig.4 is a schematic

Cross-segtrogalayi leshont98dt be 86PRaOiohOb P DHedsFhbST mOtEe] 8Sidt
| ayer for producing a conventional printed wiring board. Fig.5 is a:
schenat i bleedssgsest bgadh scewcehpwprgdubedst ep of perform ng screen
printing for charging the electrically = . :

BRIEF DESCRIPTION OF. THE DRAWINGS

Fig.l is a schematic cross—-sectional view showing the step
of preparing an insulating substrate for producing a conventional
printed wiring board. |

Fig.2 is a schematic cross~sectional view showing the step
of forming a through-hole for producing a conventibnﬁl printed
wiring bbara. |

_Fig.3ﬁis a schematic cross—sectional view Showiné the step
of forming first and second wifing circuit patterns'for producing
a conventional printed wiring board.

Fig.4 is a schematic croés—sectional view showing the step
of forming a first solder resist layer for produc;ng a
conventional printed wiring board.

Fig.5 is a schematic cross—sectional view showing the step
of performing screen printing for. charging the electrically
conductive paste for producing a conventional printed wiring
board.

Fig.6 is a schematic cross¥sectiona1 view showing the step
of forming a connection.hole for producing_a conventional pfinted

wiring board.



conductive paste for producing a conventional printed wring board. Fig.6
is a schematic cross-sectional view showing the step of formng a
connection hole for producing a conventional printed wiring board. =~ 9
Fig.7 is a schematic cross-sectional vieg showng the step of formng a
second.sol der resist |layer for producing a conventional printed wring
board. Fig.8 is a schematic cross-sectional view showng a printed wiring
board according to the present invention. Fig:9 is a schematic
cross-sectipn%L view showi ng the step of providing an insulating substrate
for produci ng 28T ftfed i SHSRP YiFardF aTorei P el (HEWorsdosing rhenstsm.
Fig. 10 iﬁ) %ﬁﬂ%ﬁ%}ic Cross-s ctioigl vieM/shgmA t he @éep of formng a

t hr ough- ol e Tor proddci ﬁ§°8“§ri APel®hi r TR Boar tFEETor t hg BRI WM& eent
i nventi on, B Aél§%§qyﬁgﬁﬁkfrfﬁgsé'§§§tiOnal vi ew showi ng the step of

formng first and sec Wring cir ui s patterns for producing a printed

Wi ring board aggorgling 4 Q_cthléﬁlami%s@?Bsgn\égekkgﬂalﬁrgevlzsljléw?n?ﬁ%]g:%gt%d

cross-sectional view showi ng the step of performng screen pr ing for

char gi ng #eied esdd i€ e Yo FONGEICES VEnPASE s &iPf PRoLEidg. @ printed wiring
board according to the present invention. DESCRI PTI ON OF THE PREFERRED

ENBCDINENTS Fig.9 is a sqhematic cross—sectional view showing_the step
- of p;oviding an insulating substrate for producing a printed
wiring board according to the present invention.
Fig.10 is a schematic cross—secfional view showing the step
_of.forming a through—hqle for producing a printéd wiring board
according to ﬁhe'present invention.
: - :
Fig.lizis a schematic’cross—sectional view showing the step
of_forming %irst and second wiring circuit patterns for producing
a printed wiring board according to the present invention.
Fig.1l2 is a schematic cross—secfional view showing the step
of pe:forming screen printing for charging. the electrically
conductive paste for pfoducing a printed'wiring'board according

to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, a brinteﬁ*wiring boafd. according
to the present invention and tﬁe ﬁethod for producing the same
will be explained in defail.

Fig.8 shows a printed wiring board of the present embodiment
having an insulating substrate 1 on-one surface of which a first

wiring circuit pattern 2 having a land 2a as a connecting



Referring to the drawings, a printed wiring board according to the present

I nvention :and the nethod for producing the same will be explained in

detail’. Fig.8 shows a printed wiring board of the present enbodi nent having
an insulating substrate 1 on one surfac&0of which a first wiring circuit
pattern 2 having a land 2a as a connecting 10 portion is formed and on
the ot her surface of which a second wiring circuit pattern 3 having a | and
3a as a connecting portion is fornmed. The first and second wiring circuit .

patternspgheibAr 18 AYrfddPPeia  Bh! SheTRAMR 4 Ssd PFIEE. @fC%p%ﬁt iaogsggéﬁ%g o

bored through the insulating substrate 1 at md portions o and

first andisefgndiWduing phtcdth BAthLYNSg2a 14Hu beLh SHEf acesoied Peng
i nsul ating substrate 1. An electrically conductive paste 5 fornmed of copper

or silvepopasbe is fayeead Dhet RerkBnN&@hdVebtosd ik aEengf c i Feut Oir paghe ok e
and on portions of the |l ands 2a, 3a for electrically interconnecting the
first andreefomdedi byngoppecuifbipatterns 2, 3. The insulating substrate 1
may be formed of materials such as an insulator, such as paper or glass
cloth, coatedTberenpregiaragdna hcpharelt ivesigleolydwired r ddirough eploxy
resin or a conposite insulating material. Wth the present printed wring
boar d, _alBFHdPEingyERPELFAEE Lestshifapertéons gépbanded22ordavef| fingtan
area'fron1the’firat .. . .
and second wiring circuit patterns 2, 3 on both surfaces of the
insulating substrate 1. An electrically conductive paste 5 formed
of copper or silver paste is layered on the inner wall surface
of the through—-hole and on pprtions of the lands 2a, 3a for
electrically interconnecting the first and second'wiring‘circuit
patterns 2,.3.

The insulating substrate 1 may be formed of materials such
as an insulator,_ such as paper or glass cloth, coated or
impregnated with phenol resin, polyester resin or epoxy resin or
a comﬁbsite insulating material.

With the present printed wiring board, a single—-layer solder
resist layer 6 is deposited for overlying an area from the first
wiring circuit'pattern 2 on the insulating substrate 1 as far
as the electrically conductive paste 5 on the land 2a of the
first wiring circuit.pattern 2, while a single-layer -solder
resist layer 7 is deposited for overlying an area from the
second wiring ‘circuit pattern 3 as far as the electrically

condqctive paste 5 on the iand-3a of the second wiring circuit

pattern 3. It should be notéd that the soldgr resist layers 6,



wiring circuit pattern 2 on the insulating substrate 1 as far as the
electrically conductive paste 5 on the land 2a of the first wiring circuit
pattern 2, while a single-layer solder resist layer 7 is deposited for
overlying an area fromthe second wiringitircuit pattern 3 as far as the
el ectrically conductive paste 5 on the land 3a of the second wiring circuit
pattern 3. It should be noted that the sol der resist |ayers 6, 7 are
formed only at the area where sol der deposition is not needed during

| d t | t h t te 5
The Tands’ Za eosotnRl S, G VLA R0 R SSRiad FRESHTHPELTR: Potg

boar d of 4dadt SSed 1 £FDogh IEBE nkhe eh&gt“ gl |y cqudyet PYRIBATRE Sud |

charged into a through-hole bore thr t he insul ating sub

md portiere®fridellpndsndaet 3deOpasithe 5‘ it taEd 15‘6919“% r4g QhaCLll.'hte
patterns 2, 3 formed on both sides of the i nsul ating substrate 1 so

the_pastel&hdeZabeBdep05|ted on both the inner wall surfaces of the

t hrough- hol e and portions of the lands 2a, 3a for conpleting the connection
hol e 4. The siThpe- lisyerwsvhdaher eprintédyernsifg 7bosird f efmrethen phelsknt
surfaces of the insulating substrate 1 for overlying an area fromthe first

and secon‘ijnwfhw*é:t rihe te jrateienl Iy Grdudtivaspdsdies @ ect rdhealged into

conduct’ive paste 5 on the [ands 2a, 3a. Thus the structure is sinplified,
whi | e t he? SoteRteh e ks honesd §1’6‘°u31tr§§ﬂebénﬁéﬁﬁt§dnEnSbhetseép 1tafue mid

faC|I|tat|n t he production and i nproving the
gklon 8f %% anég 2a?p3a (o} the first and second wiring

circuit patterns 2, 3 formed on both sides .of the insulating
substrate i so that the paste 5 will be deposited on both the
inner wall surfaces of the through~hole and portions of the lands
éa, ?a for.completing the connection hole 4. The single—layer
soider resist layers 6, 7 are formed on both surfaces of the
insulating substrate 1 for o?erlying an area from the first and
second wiring circuit patterns 2, 3 as far as the electrically
conductive paste 5 on the lands 2a, 3a. Thus the structure is
simplified, while the solder resist layers 6,.7 may be formed in
one step, thus facilitating the production and improving the
productivity.-
First, an insulating substrate 1 h#ving copper foils 8, 9
on both surfaces thereof as shown iﬁ Fig.9 is prepared. A
- through-hole 110 which is to become a connection hole is formed
at & pre—set position of the insulating substrate 1, comprised
of the copper foil 8, insulating substrate 1 and the copper foil

9, layered together, as shown in Fig.2.



productivity. First, an insulating substrate 1 having copper foils 8, 9 on
both surfaces thereof as shown in Fig.9 is prepared. A through-hole 110
which'is to beconme a connection hole is formed at a pre-set position of the
insul ating substrate 1, conprised of thgxopper foil 8, insulating
substrate 1 and the copper foil 9, layered together as shown in Fig..2.

12 The copper foils 8, 9 on both sides of the insulating substrate 1 are
thén patterned for forming a first wiring circuit pattern 2 having a | and

2a as a connegy ”th}%éxl OQoFt‘tlsa Epregsegn PB3kh! WY a‘fsq;wdl%{llggln§
circuit pattern 3 having a land 3a as a connecting portion.at a pre-se

posi ti oNgudst3+aRWN1 i Or&itheh phit taholelddrBe FOERINE NALf iGN WQ2iak epeBLNg
ends of the through- hole 10 is opened on a md portion of the land 2a of

the firspawiteirhg2Che9ing RallkaanN23, avwhil eohheceihgr popenbagaend pob-ettt he

t hrough-hole 10 is opened on a md portion of the |and 3a of the second

W ring ciposUittiopaiher o 3ecBatt eimiing icd reariti @dtdeirnb hervimpgaahasticReng

resist on the copper foil of the insulating substrate by the printing

net hod omsby ctmnetbingreeht tomsithedpreeseti ngsihéonnrredd®wioini Bag.8f the

copper foil by etching using an etchant such as ferric chloride for formng

a pre-setltcisheyild pgt totgd ﬁ&tbynﬁeépﬁn@ftﬁéeéﬂéﬁl QdPe§ﬁthﬁAPHr8u§h‘

sol ut-i on of sodlunthydrOX|de for congletlng Ci reui t Bagtern Qg the
ortio f

exposed &@JFerlY% dig RETALIR 2 mid the Trst

wiripg circuit pattern 2, while the other opening end 10b of the

tﬁrough—hole 10 is opened on a mid portion of the land 3a of the.
second wiring circuit'pattern 3. Patterning is carried out by

forming en etching resist_on the copper foil of the insulating

substrate b& the printing method or by the photographic method,

removing the unneeded portions of fhe copper foil by etching

.using an etchant such as ferric chloride for forming a pre-set

circuit pattern, and by peellng the etching resist w1th e.g., a
solution of sodlum hydrox1de for completing a 01rcu1t pattern
having the exposed copper foil conductor.

Then, a screen 11 having an opening lla in register with the
position of forming the throdgh¥hole 10 is arrayed on the first
wiring circuit pattern 2, as showﬁ in Fig.12. An electrically
conductive paste 5 is arranged on the screen 11, and a squeegee
12 is moved thereon in a direction indicated by arrow M in Fig_lz

~for scraping the electrically conductive paste 5.
The electrically conductive paste 5 is then extruded into

the inside of the through-hole 10 vie.the opening 1ila for
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Then, a screen 11 having an opening 1lla in register with the position of
formng the through-hole 10 is arrayed on the first wiring circuit pattern
2, as'shown in Fig.12. ‘An electrically conductive paste 5 is arranged on
the screen 11, and a squeegee 12 is novegd thereon in.a direction indicated
by arrow Min Fig.12 for scraping the electrically conductive paste 5. The
electrlcally conductive paste 5 is then extruded into the inside of the

t hrough-hol e 10 via the opening 1la for’ 13 effecting screen printing.

The el ectéfGahungogl@lygéhvsrpaﬁiﬁgS | SnbaypESth Pai e doidupi v gdexd iy st
wiring circuit pattern 2 at the sane tinme as it is charged into the

through- hpkeldPeréld bhetRéheanband, othenel £Cist Gl  ¥ng 0O DEIEE 1tV EpPOtSdn 2 1 S
al so layered on the I and 36a of the second wing circuit pattern 3. The -

screen prantthg &samechamgi ag ibeiel enbegeadl iytscoteicthveughasield 1G. cadni ed
out on a planar surface which is free fromirregularities and on which only
t he firstthad oddeondhandi nghel relect pita blns cend8caiwef grasdak ahd ishea bt der
resist layer is not formed. Thus the bleeding is less likely to occur
during sche¥arpei ani khe thad 8becrefi ¢kl pecosddueingecigsydié p8ttechalged
into the throu%h hole 10, is thermally cured so that the paste is |ayered
on the jnner waPe §‘E|F'F%1’&(,Plb‘fntt’}ﬂ§ tfﬁ’FoﬁéﬁrﬁbPé thy &éeP§F1&§'lﬁé{r‘t‘%“‘6‘F°'fh‘ée

| ands’ 22, 384505, 1% NG ASINIEChY I9h8aLOLaHHEe WAl SOTRRSL Pof e

irregularities and on which only the first and second wiring
circuit patterns 2, 3 are }ormed and the solder resist layer is
not formed. Thus the bleéding is less likely to occur during
screen printing. - ' e

The eie¢trically conductive paste 5, charged into the:
through—hoie 10, is thermally cured so that the paéte-is layered
on the inner wall surface of the through—-hole 10 as far as parts
of. the lands 2a, 3&a for forming a connecting hole for
electrically connecting the lands 2a, 3a to each other and for
electrically interconnéction the first and second wiring circpit'
patterns 2, 3 formed on both surfaces of the insulating subétrate
1. .

Finally, for prohibiting deposition-of the solder oﬁ the.
wiring circuit pattern of the first wiring circuit pattern 2 on
the: insulating substraﬁe 1 and also for prohibiting deposition

- of the solder oﬁ the electrically conductive ﬁaste 5 on the land

2a of the first wiring circuit pattern 2, the single—layer resist

layer 6 is deposited. for covering the area extending from the



electrically interconnection the first and second wiring circuit patterns
2, 3 formed on both surfaces of the insulating substrate 1. Finally, for
prohi Biting deposition of the solder on the wiring circuit pattern of the
first wring circuit pattern 2 on the ingul ating substrate 1 and al so for
prohi biting deposition * of the solder on the electrically conductive paste
5 on the land 2a of the first wiring circuit pattern 2, the single-I|ayer
resist layer .6 is deposited. for covering the area extending fromthe
14 first \@irgqg wcircuit . pattern % as fir as _the electricall

e

conduct i vé ‘fast e¥ 5F Bt et 14T 2824 i 1% WAFi RS citfui Flﬁﬁh'-éf:ﬁlé?’
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pattern of the second wiring circurt pa he 1hs

L and al sgaltler 0N i s ARPOSIdd OPr 018 161 201 et O 1P BEeERG] £BLLY,

conductive paste 5 on the I'and’ 3a of the secon Ing circurt patte
the singl &n ayré RETitlg | @YPEuTti AT 88 ftHe CQ¥BLHLAY Jﬂ%xﬁé €8ircuit
e .

extending fromthe second wiring circuit pattern 3 as far as t
el ect ri caldat teandBcbhvehpash u ba Oing heubansa 88 Dfadd@150ce8e Prbhd8ighihgUit

pattern 3, for conpleting the printed wiring board of the present

“enbodi mentde pass idhi@an oifn thieg s®.1defr olne tirel rlled twicalgybeanduet ivbephBstant

enbodi-mént is prepared as described above, the screen printing for charging

the el ect drcathy demduciad vefpddiee sscopdcarimie ovirdef or @atdemrong, the
single—layer resist layer 7 is deposited for covering the area
extending from the second wiring circuiﬁ pattern 3 as far as the
electrically cbnauctive paste 5 on the land 3a of the second
wiring circuit patterh 3, for completing the printed wiring board
of the presént embodiment, as Shown in Fig.8.

If the printed wiring board of the inStant'emBodiment is.
prepared as described above, the screen printing for charging the
electriéally conductivé paste 5 is carried out before forming
the solder resist layers'6, 7. Siﬁce the screen printing may be
performed in this manner .on a planar surface free of
irregularities, the so-called bleeding is less likely to occuf,
thus impfoving productivity and reliability.. |

ih addition, with the above—desc;ibed method for producing
the printed wiring board, since the solder resist layers 6, 7
covering the electrically conductive paste 5 on the lands 2a, 3a-
and those portions of the lands 2a, 3a where deposition of the

solder is not required may be formed in one step instead of in

two steps as required in the conventional practice, thus



o

the solder resist layers 6, 7. Since the screen printing may be perforned
in this manner on a planar surface free of irregularities, the so-called
bleeding is less likely to occur, thus inproving productivity and
reliability. In addition, with the abovel®escribed nmethod for producing the
printed wiring board, since the solder resist layers 6, 7 covering the
electrically" conductlve paste 5 on the |lands 2a, 3a and those portlons of
the | ands 2a, 3a where deposition of the solder is not required may be
formed i nsgmplsE@RngnsSt tie ofproddowicii epprascesaxqui kad | NihBeoeDRy entypnal
practice, thus 15 sinplifying t he producti on process - and

i nprovi ngprotihetpraducti vity. Al though the description of the present

i nvention has been made with reference to a pri-nted wiring board not having
symbol marks ahdthhushetheddeserppbdani nf the Baseent htnpertion haowcnteron
may naturally be applied to a printed wiring board having the synbol mark.
In such cR&8e VitBufpfeEsnee torf BYABSPANHARSNES PRATHoR ARt PRI L s¥mbol

sol der reS|s Ia 16 rr] WHAT |S CLAI MED | S:
an the méé% J for producing the same, the present

invention may naﬁurglly'be applied to a printed wiring board
having the symbol mark. In such case, it suffices to forn symbol

marks after formation Qf the solder_résist layver.



1. A printed wiring board in which a through-hole bored through an

i nsul ating substrate is formed at a md portion of registering | ands of
wiring circuit patterns formed on both surfaces of the insulating
substrate, and in which the wiring circupp patterns on the upper—and | ower

surfaces of the insulating substrate are electrlc’TT& i nterc ed by an
el ectricalty conductive paste | ayered on the i nn m\ “ﬂ mg%m t he
t hrough-hol e as far as portions of the |ands,

resides igyAPatssenahpebaygr sol der resi st Iayers are dep05|ted on sald
upper and | ower surfaces of the insulating substrate for covering the

Wi ring ciicuit Apss{eEeE wise frif va® rdenOWBELR io£ AHrbuEddéqlel U@r@&s’éﬁr@ﬁ‘%ﬁ he
| ands.. 2. A method for producing a printed wiring board conprising t

steps of : afhoinsubet tng tusighet®|i® fotrmed Atex 96ld pRQiibin0Bf félgisfering
I nsul ating substrate having electrically conductive |layers on both surfaces

_ thereof; flendengfawpriéngetincnihgpetteunt parmednohavotly sutface®nofnthe
electrlcally conductive layer formed on each surface of the insulating
substrat eingndpr§ing gubeteeteicandy igonhicth iheasieing chrehithrpagberhsl e
for layering said electrically conductive paste on the inner wall surface-
of *t he t hPBubfRehBPReEsapdr lg¥es pUrfpeRsopfchbn iapylating7substrate are

electrically interconnected by an electrlcally conductive paste
layered on the inner wall surface of the through-hole as far as
pbrtioﬁs of the lands, wherein the improvement resides in that

single-layer solder resist layers are depbsited on said
upper and lower surfaces of the insulating substrate for éovering
the wiring éirguit patterns as far as_the electrically conductive
paste on the lands.
2. A method for producing.a printed wiring board comprising the
steps of: |

forming a through-hole at a ﬁre-set position in an
insulating substrate having.electrically conductive layers on
both surfaces thereof; |

forming a'pre—set wiring circuit pattern having a land on
an elgctrically conductive layer formed on each surfacg of the
insglating substrate;

charging an electrically cqnductive paste in said through-
hole for layeping_said electfically-conductive paste on the inner'
wall surface of the through—hole as far as A portion of each

'land;



[err] curing said electrically conductive paste on drying; and |ayering a
singl e-layer solder resist layer for covering the wiring CLLcuit pattern
formed on each surface of said insulating substrate as far as

el ectrically conductive paste on said |and. 3. Jlmlﬂtlw[“ﬂﬁqmmu a| med in
claim2 further conprising the step of formng’

formati on of the solder resist |ayer. 4. The nmethod as clainmed in claim?2
wherein an electrically conductive paste is charged. into a through-hol e by
screen printingchoingdepedit iegcttird celldot rdaraduot icondpes & eopadre iog ;armmt ea

extending fromthe inner wall surface of the through-hole as far as
portions of thelp¥fa#ing a s1ng1e layer solder resist layer for cover1ng the

@

wiring circuit pattern formed on each surface of said insulating

substrate as far as the electrically COnductive paste on said
land.

3._ The method as qﬁaimed in claim 2 further comprising the step
of forming a éymbal.mark after formation of the soldér resist
layer.

4. The ﬁethod as claimed in claim 2 wherein an electricail;
.gonductive paste is charged. into a through-hole by screen
printing for depositing the electrically cénductive paste on an
area exten&ing from the innér wall surface of the through—hole.

as far as portions of the lands.



