PRI NTED W RI NG BOARD AND MANUFACTURI NG METHOD THEREOF o
BACKGROUND OF THE | NVENTI ON 1. Field of the Invention 5 The =
present invention relates to a printed wiring board wherein a
conductor pad with larger area than the area of an openi ng such as a
photovia |l and and a through hole land is provi ded between plural
openi ngs where wmwwmxwwﬁw AND MANUFACGRRAURS iMeGHRY IIREREYH Ch IS
formed in a mesh on a single si de or double sides of a base materi al
and each opening is fllled with a filling resin layer, particularly
relates to a reliable printed wiring board wherein a circuit pattern
provi ded on the upper face oBaA@RGROURD! @yetuknsNvVENTOON! ayer f or med
on the printed wiring board and a conductor pad can be 15 securely
connect ed wi.t hguleldaws AhediT@NIERIN On by substantially equali zing
the quantity of resin with which each opening is filled throughout
t he pri nted w mheg preseht invention Ted atessdnt a premitieth wadlrdimgr doatrels to a
printed wiring board wherein a via hole opposite to a conductor pad
or a | and vwereins aprondhetdyy fagh mMirtdy 4 apiyetroseresi tihee ititeelreperof an
I nsul atin

gopening such as a photovia land and a through hole land is

provided between plural openings where no conductor exists in
a conductive pattern which is formed in a mesh on a single

10 side or double sides of a base material and each opening is
filled with a filling resin layer, particularly relates to a
reliable printed wiring board wherein a circuit pattern
provided on the upper face of an interlayer insulating layer
formed on the printed wiring board and a conductor pad can be

15 securely connected without causing disconnection by
substantially equalizing the quantity of resin with which each
opening is filled throughout the printed wiring board.

The present invention also relates to a printed wiring

board wherein a via hole opposite to a conductor pad or a land

20 is provided by forming a photosensitive interlayer insulating
layer on a base material on which a predetermined circuit
pattern including a metallic area with large area such as a
power plane and a ground plane is formed and developing the
interlayer insulating layer after it is exposed via a mask

25 film, particularly relates to a printed wiring board wherein
light dispersed by a metallic area which is a power plane or a

ground plane is prevented from being incident to an interlayer
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| ayer on a base material on which a predeterm ned circuit pattern

including a metallic area with large area such as a power plane and a
ground plane is formed and devel oping the i nterlayer insulating |ayer
after it is exposed via a mask 25 film particularly relates to a _

printed wiring board wherein | i ght di spersed by a netallic area which

I's a powernghdae ity dayer whiichuURekiBHtan & niderd R Maddk farlr‘é@ & RO mal& dent
to an interlayer

i nsul ati ngillayehenhiaciviexihele dsddoriled opposdieatef ad crdliictor padfb&m
when a via hole is forned opposite to a conductor pad or _ | and by
exposi ng ehdandt byl axposiinguithiel igtleajeyer dnsulatking layerfwﬁﬁlaama%k
result, the nmetallic area is securely exposed and 5 si mul t aneously, a
via hol e £aAmheabopneresaid ,atimenmkedaflliicngrea is seeulredyt kepesktd and
Further, the present invention relates to a nultilayer printed

Wi riRg boﬁﬂmu&ﬁén@pnséyaonnaaalbnlpaaahobeedommed aeodea manufaomuetdingl and
a pattern on an interlayer insulating layer 10 provided on the core

mat eri al Beghednkberegfvia a via hole and a connection pad forned on

an interl ayer |nsulat|ng | ayer and
her, e present invention relates to a multilayer

printed wiring board wherein a connection pad formed on a core
material and a pattern on an interlayer insulating layer

10 provided on the core material are connected via a via hole and
a connection pad formed on an interlayer insulating layer and
a pattern on another interlayer insulating layer are connected
via a via hole, particularly relates to a reliable multilayer
printed wiring board wherein when a photosensitive interlayer

15 insulating layer is exposed with a mask film stuck on it and
developed by devising the shape of a connection pad formed on
a core material or on an interlayer insulating layer so as to
form a via hole, the via hole and the connection pad can be
stably connected even if misregistration occurs between the

20 connection pad and the mask film.

2. Description of Related Art
(1) Heretofore, for a multilayer printed wiring board for
example, a copper-clad laminate 200 on which a copper layer
25 202 is clad on a single side (or double sides) of an
electrical insulating core material 201 is used for a base

material as shown in Fig. 28. A conductor circuit is formed
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a pattern on another interlayer insulating |ayer are connected via a

via hole, particularly relates to a reliable multil ayer printed

Wi ring board wherein when a photosensitive interlayer 15 i nsul ati ng

| ayer is exposed with a mask filmstuck on it and devel oped by

devi sing the shape of a connection pad forned on a core material or
on an intepl ayeh aNsBbperig1kayehnifade 00 by lanfipa®iagvaa hole, the via
hol e and the connection pad can be stably connected even if

ni sr egi st LAbIteB ePAGGHi Ve ArYeE] 1th@he2@ theORateran ofadhandondactask film
2. Description of Related Art (1) Heretofore, for a nultilayer

printed wehirgaikodasdprahted on ehnanglefaaeCofpehec cappeanilagee 202 andwhi ch
a copper layer 25 202 is clad on a single side (or double sides) of an
el ectri capelrfsttindnigh@tetriagmprecies!s iAgl aifs exs estpbsure hase developmenér i al
as shown in Fig. 28. A conductor circuit is forned
-2- 5 and Fig. 29nshoeis &uchppecoppad-icdrmidndanidadeby Ol0awhese thea
phot osensitive dry filmwhere the pattern of the conductor

conductor circuit 203 is formed from the copper layer 202.

When the conductor circuit 203 is formed in the copper-
clad laminate 200, an exposed area (an opening) 204 in which
the core material 201 is exposed between the conductor

10 circuits 203 is simulténeously formed as shown in Fig. 29. A
resin layer 205 is formed in such an exposed area 204 as shown
in Fig. 30 by applying and hardening electrical insulating
filling resin and after the filled resin layer 205 is
hardened, the respective surfaces of the conductor circuit 203

15 and the filled resin layer 205 are smoothed by polishing so as
to prevent the failure of exposure and development of a
conductor circuit 207 shown in Fig. 33 formed on the conductor
circuit 203.

However, as shown in Fig. 31, when area required by a pad

20 203L to which the upper conductor circuit 207 shown in Fig. 33
is connected cannot be secured by the conductor circuit 203 in
a mesh if a pattern formed by the conductor circuits 203
formed in the copper-clad laminate 200 is in a mesh (often in
the case of a power pattern and a ground pattern), the area of

25 the opening of the exposed area 204L around the pad 203L is

reduced so as to secure the above area required by the pad

203L and therefore, the area of the opening of the exposed
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circuit is printed on the surface of the copper |ayer 202 and
perform ng etching processing after exposure and devel opnent 5 and Fig.

29 shows such a copper-clad | am nate 200 where the conductor circuit
203 is formed fromthe copper |ayer 202. When t he conduct or
circuit 203 is fornmed in the copper- clad [ am nate 200, an exposed

area (an epeai NOU12@4ocundVitheh pad 203LhasCema1Neerindn 2Rht SEXReELr
bet ween the conductor 10 circuits 203 is simultaneously forned as shown

in Fig. 28xpoBed arear @ein |ayer 205 is formed in such an exposed area 204
as shown in Fig. 30 by applying and hardening electrical insulating
filling resinAand abteltthehki Quadtieyi ofl agein2@hich can fihar dgeed, the
respective surfaces of the conductor circuit 203 15 and the filled resin
| ayer 205eapessdoatread2b¢Lpalrosindngheopas 2031 ikosmadlent thhe taaltube of
exposure and devel opnment of a conductor circuit 207 shown in Fig. 33
f ormdd onresancwhdgtt oan fill enpther 2@Posed area 20WowmdewheastibBown in
Fig. 31, when area required by a pad 20 203L to which the upper

conduct or e¥Ppeedt azeassR8énand BO4L 3ze filledswishneesdd,caheoubatiegur ed
by the conductor circuit 203 in a mesh if a pattern formed by the
conduct or i fédiled resin overfdpwind fremetbeppaposeddareni AQ4e 200und in a
mesh (often in the case of a power pattern and a ground pattern), the
area of 3Be Ppfe28pEnifghere: kbaBxbBatdo¥eEhlowingafsamdanashpad 203L i s

reduced so_as tg securg t he above area required by the pad
exposed area 204 and even if the respective surfaces of the

10 conductor circuit 203 and the filled resin layer 205 are
polished so that they are smooth after the filled resin is
hardened to be the filled resin layer 205, the filled resin
205L is left on the pad 203L as shown in Fig. 32 which is a
sectional view viewed along a line B-B' in Fig. 31.

15 As shown in Fig. 33, an electrical insulating adhesion
layer 206 is laminated on the conductor circuit 203 in a state
in which the filled resin 205L is left on the pad 203L and
when the conductor circuit 207 formed on the conductor circuit
203 is connected to the pad 203L which is a part of the

20 conductor circuit 203 via a via hole P formed in the adhesion
layer 206, there is a problem that the failure of conduction
is caused between the conductor circuit 203 and the conductor
circuit 207 because the electrical insulating filled resin
205L exists between the pad 203L and the conductor circuit

25 207.

The mesh pattern formed by the conductor circuits 203 may

be formed on an adhesive layer for electroless plating which
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203L and therefore, the area of the opening of the exposed

- 3- area 204L around the pad 203L is snaller than that of
anot her exposed area 204. As a result, the quantity of
resin which can fill the exposed area 204L around the pad 203L is
smal l er than that of 5 resin which can fill another exposed area 204
and when khgo functie¥posed thecdntdddagesd 10dh1ateny Whedrwahhoresi n, the
gquantity of filled resin overflowing fromthe exposed area 204L
around

exposed area 204 and even if the respective sur
circuit 2G3 aheé mesehf phtedrneshe hayar oZ0%her epening offolthehestpseethat t hey
are snooth after the filled resin is
| ayer 205arehe2DélLl edonesi the pad 2205l iss rlediutedn t Aeppadidg3readsthdwn in

builtt-hg mg@eZQautﬁaaya&ep&h@meah@ﬁrQﬁ?rbb@wung fihohagotase,

Fig. 32 whichis a sectional view viewed along a line B-B in Fig.
31. 515 providedshowthis Bpgnidg, 28dLel &ber reducitisul affi theadireai on

| ayer 206 is |am nated on the conductor circuit 203 in a state

in

whi ch t hechusegdthesiredagsions oiffefongactharpadwigBl thrdadhesive layer

10

15

20

25

for electroless plating and also causes the peeling of the
plating resist and the interlayer insulating material formed
on it.

(2) Heretofore, for a printed wiring board provided with a
via hole, a variety of printed wiring boards are proposed.
Referring to Figs. 34 and 35, a method of manufacturing this
type of printed wiring board will be described below. Fig. 34
is a sectional view showing a base material and Fig. 35 is a
plan showing the base material.

To manufacture a printed wiring board 220 shown in Fig. 38,
first, a base material 221 shown in Figs. 34 and 35 is
produced. The base material 221 is produced by performing
predetermined etching after a metallic area 222 with large
area such as a power plane and a ground plane, a connecting
pad 223 with normal area and copper foil which is to be a
predetermined circuit pattern 224 on a copper-clad laminate
formed by laminating copper foil on a single side or double
sides are coated with an etching resist.

Afterward, an interlayer insulating layer 225 shown in Fig.
36 is formed by applying photosensitive resin on the base

material 221 together with the metallic area 222, the

-5~
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hardened to be the filled resin



when the conductor circuit 207 formed on the conductor circuit 203
I's connected to the pad 203L which is a part of the 20 conductor circuit

203 via a via hole P fornmed in the adhesion | ayer 206, there is a
problemthat the failure of conduction I s caused between the
conductor circuit 203 and the conductor circuit 207 because the

el ectri calconmedtdingn@ald 1228d ameSithe circud@Skba®tiesins 2at.weew dhefad 203L
and the conductor circuit 25 207. The nesh pattern fornmed by
t he conduatfaerciar auaistks fAQh 122y is exposddoriied etate ddhesiivd liayas for

el ectrol ess plating which - 4-

al so funcsitack an tthe iinterlayer iimswlatiimg Mayer 2250idh a bui l t-up
type multilayer printed wiring board. In this case, in the mesh

pattern t perediedsrofinede masdniargaof2 28heshewmosed Fig. 37 doemed04n aheund t he
pad 203L is reduced. A plating resist is 5 provided to this opening
204L,5 t hemasdudtiilon 287 closrrespending tocdbsesetiad lied acteiani2 2¢f andntthet ar ea
wi th the adhesive | ayer for electroless plating and al so causes the
peel i ng ofommecting pagl 22i3ng ar ¥diashoded 226e isnifermede correspandiggmioer i al
Formed the metallic area 222 and the connecting pad 223. Afterward,
a continuous circuit pattern 229 including the inside of each
via hole 226 opposite to each metallic area 222 and each
10 connecting pad 223 is formed on the interlayer insulating
layer 225 by electroless plating and a printed wiring board
220 is produced.
However, if the printed wiring board 220 is produced
according to the above procedure, the metallic area 222 is not
15 completely exposed inside the via hole 226 formed in the
metallic area 222 and the circuit pattern 229 formed inside
the via hole and the metallic area 222 may be not connected.
Referring to Figs. 36 to 38, such a mechanism will be
described below. Fig. 36 is a sectional view schematically
20 showing a state in which the interlayer insulating layer 225
is formed on the base material 221, Fig. 37 is a sectional
view showing a state in which the interlayer insulating layer
225 is exposed with the mask film 227 corresponding to the
metallic area 222 and Fig..38 is a sectional view of the
25 printed wiring board 220 showing a state in which the via hole

226 is formed close to the metallic area 222 and the

connecting pad 223.



onit. 10 (2) Heretofore, for a printed wiring board provided with

a via hole, a variety of printed wiring boards are proposed.
Referring to Figs. 34 and 35, a nmethod of manufacturing this type of
printed wiring board will be described below. Fig. 34 is a sectional
vi ew showi ng a base material and Fig. 35is a 15 pl an show ng the base
materi al . As shownlGnTai.acleyr € f tid Aréraieid iReand tdad Ikwy 225
Fig. 38, first, a base material 221 shown'in Figs. 34 and 35 is

produced. iEhedraml mHt eipply il phdtosediscad viey rReefin0ill ke base
predeterm ned etching after a netallic area 222 with large 20 area such
as a powematlearialark®ls gtheuphgiosees it ivennestiilnds relatise 132 dndiformed mal
area and copper foil which is to be a predetermned circuit pattern
224 on a amgpdvascitick [Hmickatess of LIf enmmtthebyndtatilriat ianrgac @QRRebecaiuseon a
singl e side or double sides are coated with an etching resist. 25
Af t erSnar dthan mettadrlligy erdan 2 2athasg laaywer a22% smolvin thie geantime,3@si s
formed by applying photosensitive resin on the base materi al 221
t oget her wiheh phisdosengitiiveamesizpds tflid led between the connecting pad
-5-
223 and the circuit pattern 224 or between the circuit
patterns in the vicinity of the connecting pad 223 and the
circuit pattern 224, the interlayer insulating layer 225
10 formed on the connecting pad 223 and the circuit pattern 224
has the thickness of L2 which is thinner than the thickness
L1. Therefore, though the interlayer insulating layer 225 is
formed on the metallic area 222 as shown in Fig. 36 so that it
is thick (thickness L1l), it is formed on the connecting pad
15 223 and each circuit pattern 224 so that it is thin (thickness
L2).

If the via hole 226 is formed in the interlayer insulating
layer 225 opposite to the metallic area 222 and the connecting
pad 223 on the above base material 221, exposure is performed

20 by radiating light from the upper side of the mask film 227
with the mask area 228 of the mask film 227 shown in Fig. 37
corresponding to each metallic area 222 and each connecting
pad 223, however, as the thickness of the interlayer
insulating layer 225 is different between on the metallic area

25 222 and on the connecting pad 223, the state of exposure of

the interlayer insulating layer 225 on the metallic area 222

and that of exposure of the interlayer insulating layer on the
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connecting pad 223 and the circuit pattern 224. Further, after a
mask film 227 is exposed in a state in which it is stuck on the
interlayer insulating |ayer 225 with a predet erm ned nask area 228
shown in Fig. 37 fornmed in the 5 mask film 227 corresponding to the
metallic area 222 and the connecting pad 223, a via hole 226 is

formed cordsanding goa 223 indVecd®iwldierar ea e angl, tde ©panecting pad

223. Afterward, a continuous circuit pattern 229 including the

inside of Eadrlayer indwldwimy 204y O&PPPE tén tth@asdniedting Cpad exp 22 and
each 10 connecting pad 223 is fornmed on the interlayer 1nsulating

layer 225 fiyrmd®ctitiBgss Plght nis anell By pslotles ve £ £ gy bges dnask are220 is
pr oduced. However, if the printed wiring board 220 is produced

accordi ng 228 1 hehebhimveeptgeruitsuldcinet Hdyer s aoRAardemead arld
conpl etely exposed inside the via hole 226 fornmed in the metallic
area 222 drtertdtome ; cihe qainertiiPpddrazd] issscampletely tdwpasex hio ethnd
the netallic area 222 may be not connect ed. Referring to Figs. 36 to
38, such avimediele s3aeféormed in devebapmdéred. belwhéimpardbine, asedie onal
view schematically 20 showing a state in which the interlayer insulating
| ayer 225 interlayed cimsulamindelagsr 22f «n dtheatetdHhic Frea 22368 i onal
view showi ng a state in which the interlayer insulating |ayer
formed thickly, the resolution of exposure is short and
therefore, the metallic area 222 is not completely exposed in
10 the via hole 226 formed in development.

If the mask area 228 of the mask film 227 is arranged
corresponding to the metallic area 222 and the interlayer
insulating layer 225 is exposed to form the via hole 226 in
the interlayer insulating layer 225, light is radiated from

15 the upper side of the mask film 227 as shown in Fig. 37.
Hereby, the interlayer insulating layer 225 on which light is
radiated through the transparent part of the mask film 227 is
hardened and in the meantime, as light is not radiated on the
interlayer insulating layer 225 in a part in which light is

20 blocked off by the mask area 228 of the mask film 227, the
interlayer insulating layer is not hardened and is held
unhardened.

However, as the metallic area 222 constitutes a power
pattern and a ground pattern and has large area, light

25 transmitted in the mask film 227 is dispersed on the metallic

area 222 via the interlayer insulating layer 225 as shown in

Fig. 37. Particularly, light transmitted in the mask film 227
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225 is exposed with the mask film 227 corresponding to the metallic
area 222 and Fig. 38 is a sectional view of the 25 printed wiring board

220 showing a state in which the via hole 226 is formed close to the
metallic area 222 and the connecting pad 223.

[6- pos .y As shown in Fig. 36, if the interlayer insulating
ayer. d the ihtle¥MREDY Rl g Nheleds oy tilny & Hee Hiik i thhe fhase

mat eri al f%ﬁ, t he ghotosensitive res?% isrelatively uniforned 4 and
has the thQisgnese0Hgl 10 1k MEispdrisedioen 22 macdude arza 2026 raeal lic

area 222 has large area and in the neantime, as t he photosensitive
resin is fdilded-deat vagjhtt hies camedingigigad to the 2R rdrmyerhe nsulatiing
pattern 224 or between the circuit patterns in the vicinity of the

connect i ng Ragd 223 andidhahe mask GiresliZ2 Sairideras 224esttie: i rither | ayer
insul ating layer 225 10 forned on the connecting pad 223 and the circuit
patt ey n 22sterlayerhansdimtiviaKeyesr 25 hndurc e nadsknearea P28 vidch
t hi ckness L1. Therefore, though the interlayer insulating |ayer 225
IS stmuietl ot thee hetddred mragrerdd? iss nsanddy Filp [YEB@ et
even if.development is performed after the above exposure, the
hardened film of the interlayer insulating layer 225 is left
on the metallic area 222. Therefore, as shown in Fig. 38, the
10 hardened interlayer insulating layer 225 is left in the via
hole 226 formed opposite to the metallic area 222 and the
surface of the connecting pad is not completely exposed in the
via hole 226. Hereby, even if the circuit pattern 229 is.
formed inside the via hole 226 and on the interlayer
15 insulating layer 225 by electroless plating, there is a
problem that such a circuit pattern 229 is not connected to
the metallic area 222.
(3) Further, recently the miniaturization or speed-up of
electronic equipment is promoted by the development of an
20 electronic industry and densification by a fine pattern is
required for a printed wiring board and a variety of wiring
boards on which a large scale integrated circuit (LSI) is
mounted. To achieve such densification, a multilayer printed
wiring board called a built-up wiring board is most suitable.
25 Under such a situation, heretofore, the multilayer

connecting structure of a multilayer printed wiring board is

realized by connecting a connecting pad and a pattern via a
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Is thick (thickness L1), it is fornmed on the connecting pad 15 223 and

each circuit pattern 224 so that it is thin (thickness L2).
If the via hole 226 is forned in the interlayer insulating | ayer 225
opposite to the nmetallic area 222 and the connecting pad 223 on the

above base material 221, exposure is perforned 20 by radiating |ight

fromthe »&Behoaled@.n%rwé& rraszléffelﬂrmn%ﬂ?co Fig. Wot,h dohd ctRSbnaseFueddref
the mask film 227 shown in Fig. 37 correspondlng to each netallic

area 222 g e2ehee®iMQChl Rdnnect inRR@adl Foriede'var thas colte Waitelknass odf
the interlayer Insulating |ayer 225 is different between on the

netal lic areanvéntiondd andtdnalyke parimeeld ndriad B23Ardt hedshapateern
exposure of the interlayer insulating |ayer 225 on the netallic area

222 oandnt Hat eafl aggroimsea laft imke liayteer [payerideds vnattiheg cloager on t he
-7- connecting pad 223 inevitably differ. That is, as the
i nt erd ayemaitestiladt vig laaywdm 228 eowitlie beodesctriibgdp @123 | Figs. 39f or ned
thinly, light is fully blocked off by the mask area 228, the
i nt er | ayeshows goamiesd iloay et rustuge Hardeoedestdng a connecting pad

formed on the core material of a conventional multilayer
printed wiring board and a pattern on an interlayer insulating
layer via a via hole, Fig. 39 (A) is a plan showing a

10 multilayer printed wiring board and Fig. 39 (B) is a sectional
view showing the multilayer printed wiring board.

As shown in Figs. 39 (A) and (B), a multilayer printed

wiring board 300 is provided with a base material 301 which is
a core material and a through hole 302 is formed in this base

15 material 301. A conductor layer 303 is formed on the inner
wall of the through hole 302 by through hole plating and a
circular through hole land 304 connected to the conductor
layer 303 is provided on the upper and lower sides of the base
material 301. The through hole land 304 is connected to a

20 circular connecting pad 306 on the upper surface of the base
material 301 via a connecting pattern 305. A connecting pad
306 is also formed in a position separated from the through
hole land 304 on the lower surface of the base material 301.
Resin 307 is filled inside the through hole 302 or between the

25 through hole land 304, the connecting pattern 305, the
connecting pad 306 or other circuit pattern on the double

sides of the base material 301.
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5 therefore, the connecting pad 223 is conpletely exposed in the

via hole 226 fornmed in developnent. In the neantine, as the

interlayer insulating |ayer 225 on the netallic area 222 is f or med
thickly, the resolution of exposure is short and t herefore, the
netallic area 222 is not conpletely exposed in 10 the via hole 226

fornmed in devghopgBBrilayer insulathhgt hayerskogreg p28vitiednenmesk tpper227

i s arranged corresponding to the netallic area 222 and the interlayer
i nsul ati ngul-3¥ee 325the S¥Besadtleeikar Boliheavivdah@bee2360i Ainside whieh
interlayer insulating |ayer 225, light is radiated from 15 the upper
si de of thecoadkctormidzérasoshawn formeidg.is3provided Har abppstidonnber | ayer
i nsulating | ayer 225 on which light is radi ated t hrough the
t ranspar ethepahteefl ayee masklhitlimg?23dyexr 308 oppasdéecdoamtiei conhecting
meantime, as light is not radiated on the I nterlayer insulating |ayer
225 i5n a padt 306 anidch cigleniits pa2@ernblBddk ednakettied the timeskoadest®28 of
the mask film 227, the interlayer insulating layer is not hardened
and i s helldyer 309%unlsarfdemed.. Hereby, thewevanecidnghpadeBlbl| is area 222
constitutes a power pattern and a ground pattern and has |arge area,
| i ght 25connegtedi toedhen cikewidspatitiepn2311i ¥igi $per seadvsteome layesl |ic
area 222 via the intenlaéer i nsul ati ng layer 225 as shown in Fig. 37.
Parti cul aBl0Y, ofi ghe viandeile: 8d0i-n SABIAAIULYR| PR 2pFerlayer insulating
- 8-
layer 308 is formed on the lower surface of the base material
10 301, a via hole 310 provided with a conductor layer 309 inside
is formed in a position of the interlayer insulating layer 308
opposite to the connecting pad 306, and the connecting pad 306
and the conductor layer 309 are connected each other. A
plating resist layer 312 required when the conductor layer 309
15 and the circuit pattern 311 are formed by electroless plating
is formed around the conductor layer 309 of the via hole 310
and the circuit pattern 311.
Next, referring to Fig. 40, connection structure for
connecting a connecting pad formed on the interlayer
20 insulating layer and a pattern on another interlayer
insulating layer via a via hole will be described below.
Figs. 40 show connection structure for connecting a connecting
pad formed on an interlayer insulating layer in a conventional
multilayer printed wiring board and a pattern on another
25 interlayer insulating layer via a via hole, Fig. 40 (A) is a

plan showing a printed wiring board and Fig. 40 (B) is a

sectional view showing the printed wiring board.
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and the interlayer insulating |layer 225 in the vicinity of the mask
area 228 is also dispersed on the netallic area 222, the di spersed
light is also incident to the interlayer insulating | ayer 225 under
the mask area 228 and as a result, the 5 interlayer insulating |ayer 225
under the mask area 228 which shoul d not be hardened properly is

hardened. |n gychndwfask: Figs. 46V?ﬂ)iéndeYBkaaﬁpiihﬁe&ewiﬁi dpehtar the
above exposure, the hardened filmof the interlayer insulating |ayer

225 is legpo is prevwilibe wetnl hi paseematariaThspef @héchassshoworen Fig. 38,
the 10 hardened interlayer insulating layer 225 is left in the via

hol e 226 feteBdadppastbanketihg peéiabbiciar éarfidd andthbeupper sauffaee of
the connecting pad is not conpletely exposed in the via hol e 226.
Her eby, eyenthistbesei maueripat B2lnafd9ai €illed resinediayesi 823the via hole
226 and on the interlayer 15 I nsul ating | ayer 225 by el ectrol ess
pl at ng, pheveded around theobbemethangspet 322ircant ipseréape?29 is not
connected to ~ the netallic area 222. (3) Further, recently
the mini ainsiitating dayspedd4upsoformed og| &ber vpperequrfaeat of stpeonot ed
by the devel opnent of an
connecting pad 322 and the filled resin layer 323, a via hole
326 inside which a conductor layer 325 is formed is provided
in a position of the interlayer insulating layer 324 opposite
10 to the connecting pad 322 and a circuit pattern 327 connected
to the conductor layer 325 is formed. A connecting pad 328 is
formed at the end of the circuit pattern 327 as shown at the
left end in Fig. 40 (A) and (B). Hereby, the connecting pad
322 on the base material 321 is connected to the connecting
15 pad 328 on the interlayer insulating layer 324 via the
conductor layer 325 of the via hole 326 and the circuit
pattern 327. A plating resist layer 329 required when the
conductor layer 325, the circuit pattern 327 and the
connecting pad 328 are formed by electroless plating is formed
20 around the conductor layer 325 of the via hole 326, the
circuit pattern 327 and the connecting pad 328.
A further other interlayer insulating layer 330 is provided
on the upper surface of the interlayer insulating layer 324, a
via hole 332 inside which a conductor layer 331 is formed is
25 provided in a position of this interlayer insulating layer 330

opposite to the connecting pad 328 and a circuit pattern 333

connected to the conductor layer 331 is formed. Hereby, the
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20 electronic industry and densification by a fine pattern is

required for a printed wiring board and a variety of wring boards on
which a large scale integrated circuit (LSI) is nount ed. To achi eve
such densification, a multilayer printed wiring board called a
built-up wiring board is nost suitable. 25 Under such a situation,

her et of or epnhketdnit badyek8 on theCcgnkeelaperstihealdtengl 18y&y Bhhaygr
printed wiring board is reali zed by connecting a connecting pad and

a patternconaeated to the circuit pattern 333 via the 8onductor layer Via
hole in order. Referring to Fig. 39, connection structure or
connectind3a ofnhbet vig padef 332ed Anplheingr eepiber layeef 334 reqliired
conventional multilayer printed wiring board and a pattern on an
i nt er| ayewhensthet fagdhayer paperdddloantiheéheocdércuit paeterhaB3gi ara via
hole will be described below Figs. 39 show connection structure for
connéct i nformednhEcelagtpadess platdngedsofiormedcareundt eheatonfuator
conventional multilayer ) rinted wiring board and a pattern on an
interlayet@¥REuPali A§ the vipapeleyBa2aandathel eireigt pattayni 33a.plan
showing a 10 mul tilayer printed wiring board and Fig. 39 (B) is a
secti onal A method of forming the via hole 310 in the interlayer
insulating layer 308 and connecting the connecting pad 306 on
the base material 301 and the circuit pattern 311 on the

10 interlayer insulating layer 308 via the conductor layer 309 in
manufacturing the above printed wiring board 300 is as
follows: However, to simplify description, only the upper
constitution in the printed wiring board 300 will be described
below.

15 That is, after the through hole 302, the conductor layer
303, the through hole land 304, the connecting pattern 305 and
the connecting pad 306 are formed on the base material 301 by
applying drilling, electroless plating, predetermined etching
and filling resin to a double-sided copper-clad laminate,

20 photosensitive resin is applied to the upper surface of the
base material 301 and is dried so as to form the interlayer
insulating layer 308, and the interlayer insulating layer 308
is exposed with the mask film not shown provided with a light
blocking pattern corresponding to the via hole 310 and the

25 circuit pattern 311 stuck on the interlayer insulating layer

308. After exposure, the mask film is peeled from the

interlayer insulating layer 308 and development is performed.
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view showi ng the nultilayer printed wiring board. As shown in

Figs. 39 (A and (B), a nultilayer printed Wi ring board 300 is
provided with a base material 301 which is a core material and a

t hrough hole 302 is formed in this base 15 material 301. A conductor

| ayer 303 is fornmed on the inner wal | of the through hole 302 by

t hrough helegrepygt ithe &G dole 310CiikCHodmdd1r Ov@frthelrg panre i3e4 connect ed
to the conductor | ayer 303 is provided on the upper and | ower sides

of the basatalytiomuwrliedls 3@l .apPld ddineudhehdnt drangeiO4 nsalatingcted to a
20 circul ar connecting pad 306 on the upper surface of the base

mat eri al 3@yen 308 ,c@miedhengogmivctor AGyerA 300nrect ithg gddcuit pat@erns
also forned in a position separated fromthe through hol e 1 and 304 on
t he | ower 3dur faaee fofrmete Hyasd evdirerliesls 30 hting aftlResithe3@latding esdst

i nside the through hole 302 or between the 25 through hole | and 304, the
connéct i nd ayan &2 365 farmed. Henslhynedthengopmadc3tMgopadt B&6 disr cui t

pattern on the double sides of the base material 301.
- 10- connected to then dimcaritayattiergul3dtli ivdal dher caoluicsopr dayead on
t he upper

309 and the printed wiring board 300 is manufactured.
If the via hole 332 is formed in the interlayer insulating
layer 330 (the upper interlayer insulating layer) and the

10 connecting pad 328 on the interlayer insulating layer 324 (the
lower interlayer insulating layer) and the circuit pattern 333
on the interlayer insulating layer 330 are connected via the
conductor layer 331 in the printed wiring board 320, basically
the similar method to the above-mentioned is also used.

15 It depends upon whether the light blocking pattern of a
mask film corresponding to the via holes 310 and 332 and the
circuit patterns 311 and 333 can be set to a correct position
of a portion in which a via hole is to be formed and a portion
in which a circuit pattern is to be formed in the interlayer

20 insulating layers 308 and 330 or not whether the via holes 310
and 332 are securely formed and the connecting pads 306 and
328 are reliably connected to the circuit patterns 311 and 333
via the conductor layers 309 and 331 or not.

However, as the shape of the connecting pads 306 and 328

25 are circular as that of the via holes 310 and 332 though
allowable misregistration to some extent is set between the

periphery of the connecting pads 306 and 328 and the periphery
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surface of the base material 301, a via hole 310 inside which a
conductor layer 309 is forned is provided in a position of t he
interlayer insulating | ayer 308 opposite to the connecting 5 pad 306 and
a circuit pattern 311 connected to the conductor | ayer 309 is forned.
Her eby, the connecting pad 306 is connected to the circuit pattern

[ h d I f ' hol . Si.m.| ly,
o1 V2 B SNSRI 0 ana 309 S WIS MAMSLS NG, SRlar Y on
base Mt e{)glingl oo Ml ach Wik HOIE R RLAWEE Wi Ayganduct or | ayer 309

I nsi de | ormed in a position nterlayer 1nsulating |ayer 308

opposite : | 306, . f7i ng : and
t he condug\qg%%%a%gw%rg%erp é%g.r]lnéﬁg,[reegﬁggg%e Oﬁ%ﬁg& Ca,&' ) Mﬁ%%?ierfg e d'st

| ayer 312 L oaerplel t jrcui t
pattern Sf{f%;klrje l?g"r#e%zrbt(){/gle lgact rol%téégseépﬂqgﬁ r%l%gra}‘%ei s?af?%rlr%g a?rlc?tcmd t he
condugct or ;a4 sy 1399 i I8 nV Iy A& ¥t on on ﬁHEj€§£%dey€ftidﬁﬂfd%ﬂ%g3ll

Next , referrlng to Fig. 40, connection structure f _ connecting "a
connect i ng ;RRG-sf AoB G e itHeL Wiy HoletD 310 Rtld 3BNG ARt FHEnRd

pattern on another interlayer insulating layer via a via hole will be
descri bed ikela0Wosition Aindwhi4h YheW GHAW b foirmed Ume ther isriachidiy a
connecti ng pad fornmed on an interlayer insulating layer in a

convent i odasulatingnlayidray S08oEnd 83 wipropelgaathdare a paist@r) @heanot her

connecting pads 306 and 328 and the conductor layers 309 and

10 331 are not completely connected respectively and sufficient
reliability of connection cannot be held or they may be
disconnected.

Generally, the diameter of the connecting pads 306 and 328

is 200 um, while that of the via holes 310 and 332 is 100 um

15 and therefore, positioning tolerance between the connecting
pads 306 and 328 and the via holes 310 and 332 is only *50um
and respective connection failure caused by this between the
connecting pads 306 and 328 and the via holes 310 and 332 is
considerably frequently caused.

20 As shown in Fig. 39, as the through hole land 304 and the
connecting pad 306 are both circular and the through hole land
304 and the connecting pad 306 are connected via the
connecting pattern 305, stress is always applied to the
intersection of the through hole land 304 and the connecting

25 pattern 305 and the intersection of the connecting pad 306 and
the connecting pattern 305. Similarly, as shown in Fig. 40,

as the conductor layer 325 of the via hole 326 and the

~15-



25 interlayer insulating |layer via a via hole, Fig. 40 (A) is a

pl an showing a printed wiring board and Fig. 40 (B) is a secti onal

vi ew showi ng the printed wiring board.

-11- As shown in Figs. 40 (A) and (B), a printed wring
board 320 is provided with a base material 321 which is a core

| |
base mat ePPARSSbTE,Hog 7P ahey Berfl FRysRiabotpt Rl SUhABERer Lavely (i’

resin ayer JGnd the

comectriggeladiin (phBheihaEhe po, s b ARISeYTS FFF bpebasmme o

t he upper nnec resin

| ayer 323pa%t¥£§egebe stress>48 amgag g@bigea £gnd atqatgﬁxeFt§aﬁ b

formed i sTprovi posi e |nter ayer I nsulating ?ayer

324 opposifg CAHduckﬁetEngenaﬁgtPﬂa pad 322454 saEtésﬂlbzpahharehéZ7

connect ed uctor layer 325 1s formed. A connecting pad 328

Is 5 RHnggeé£1B eo?”@h@fcbﬁﬁeét&ﬁé'baaagbgrHnaz%héscibéﬁ@tabatﬁérn
left end in Fig. A) and . Hereby, "the connecting pad on

the base gﬁbef'@he§a¥oké CQHEGQhQerQ theigenngeihgylayers pad aaa gaothe
I nterlayer insulating Iayer 324 via tK
which are respectively in contact with each intersection may
be cracked in a heat cycle.
Further, in the conventional multilayer printed wiring
10 boards 300 and 320, the connecting pads 306 and 328 are
respectively connected to the conductor layers 309 and 331
only in either of the via hole 310 or 332 and therefore, if
disconnection occurs in one of a large number of via holes
which exist in the printed wiring boards 300 and 320, the
15 printed wiring boards 300 and 320 themselves fail and there is
a problem that yield is bad.

(4) The present invention is made to solve the above
conventional problems and the first object is to provide a
reliable printed wiring board wherein a circuit pattern

20 provided on the upper surface of an interlayer insulating
layer formed in a printed wiring board and a conductor pad can
be securely connected without causing connection failure by
arranging an opening existing around a conductor pad so that
it is not overlapped with the conductor pad, by substantially

25 equalizing the quantity of resin which fills an opening around
a conductor pad and that of resin which fills another opening

and by substantially equalizing the area of a plating resist

-16-



conductor |ayer 325 of the via hole 326 and the circuit pattern 327.

A plating resist |ayer 329 required when the conductor |ayer 325, the
circuit pattern 327 and the connecting pad 328 are formed by

el ectroless plating is fornmed 20 around the conductor |ayer 325 of the
via hol e 326, the circuit pattern 327 and the connecting pad 328.

A furth . s ' ' ' th
fohar oS st LR SUating LAYeRCHIE pagpenl dide of 2 o1 Lhe
i nsi de ""@;‘1%"1‘:1?190%@&%‘9@&0'1%%@ 133 hnlot nledr 'E‘E)@n"glg and tR Predesdti n a

position-of this interlayer insulating |ayer 3 opposite to the

connect i pgelad®g328 and a circuit pattern 333 connected to the
conductor |ayer 331 is formed. Hereby, the _ _ _

-12- The secon@ObBbgetitndfPpafe3dFedenithanveneibayes itdspratiiae hayer
324 is connected to the circuit pattern 333 via the conductor |ayer

331 50f t heivitadhelie i332 boArd ahiidd HesSiasmulayenyddd prdatiedetriring When
t he conductor layer 331 and the circuit pattern 333 are 5 formed by
el ectrol esard ahiemrgins af phordsansund viehd nterdagear insulatinay@ayddlief the
via hole 332 and the circuit pattern 333.
formed on a base material on which a metallic area which
functions as a power plane or a ground plane is formed, a
conductor circuit is formed on the above interlayer insulating
10 layer and the conductor circuit is connected to the above
metallic area via a via hole formed in the interlayer
insulating layer wherein a pad for connecting to the via hole
is formed in the above metallic area, a blank portion is
provided around the pad to separate the pad from the metallic
15 area, the thickness of an interlayer insulating layer on the
metallic area and a conductive pattern is uniformed and the
resolution of exposure to the interlayer insulating layer on
the metallic area is prevented from varying widely by
electrically connecting the above pad to at least one point of
20 the metallic area and a via hole securely exposing the
metallic area can be formed by preventing light dispersed by
the metallic area from being incident to an interlayer
insulating layer existing under the mask area of a mask film
where a pattern for forming a via hole is formed and its
25 manufacturing method.

Further, the third object of the present invention is to

provide a multilayer printed wiring board wherein even if

-17-



A method of formng the via hole 310 in the interlayer I nsul ati ng

| ayer 308 and connecting the connecting pad 306 on the base materi al
301 and the circuit pattern 311 on the 10 i nterlayer insulating |ayer
308 via the conductor layer 309 in manuf acturi ng the above printed
wiring board 300 is as foll ows: However, to sinplify description,

only the . L4t Ut | b d e Pl | { i s 1] 1, be
descri bed%psqeglsbteliaotv#qp%sé égdﬁhﬁ% | s,Ipadf {Bea(radjta]\flﬂed taﬂ?%%gﬁ %ﬁ‘g% % he
conduct or J; : &&\3@ t @;}Q% t qﬂ%ﬁ j
pattern 3&&%2{0?16 e ft edcp%e%%ﬁ%?‘gbaﬂ%g are forr?edé}g_nlt e Céséekg
material 3Qg Vating 1ay9é%°|v¥i'ﬁ‘r9 Ardddit 18! A0S XY FHdtbsensitive
predet ermi ned et ching and filling resin to a doubl'e-sided

copper - ¢l athdpidialre. i nsAf at MPIRSANS iy RevBFidY ithaRHdgd d0 4 he upper
surface of the base material” 301 and is dried so as to formthe

i nt erd ayerconnect it el i ftormedy &in IPDhasd thdthear it &5t aperiddestlaidmg | ayer
308 is exposed with the mask filmnot shown provided with a |ight
bl ocki ng piatharat iary riespandivige twid e afdlthe3Kadshrl e siablyei rcuit
pattern 311 stuck on the interlayer insulating |ayer 308. After
exposur e, ddmhewmad frdlmdkslyeel ed from the interlayer insulating
| ayer 308 and devel opnment is perforned.
- 13-
SUMMARY OF THE INVENTION
10 (1) To achieve the above first object, a printed wiring
board according to the present invention is characterized by
comprising a conductive pattern formed in a mesh on the single
side or double sides of a base material and provided with
plural openings in which no conductor exists, a conductor pad
15 provided between the openings of the conductive pattern and a
filled resin layer for filling each opening in that an opening
existing around a conductor pad is arranged so that it is not
overlapped with the conductor pad.
A printed wiring board according to the present invention
20 is also characterized by comprising a conductive pattern
formed in a mesh on the single side or double sides of a base
material on which an adhesive layer for electroless plating is
formed and provided with plural openings in which no conductor
exists, a conductor pad provided between the openings of the
25 conductive pattern and a plating resist formed in each opening

in that an opening existing around a conductor pad is arranged

so that it is not overlapped with the conductor pad.

-18-



Hereby, the via hole 310 is fornmed. Further, plating catal ytic

nucleus is applied to the interlayer insulating | ayer 308, and the
conductor |ayer 309 and the circuit pattern 311 are formed by

el ectroless plating after the plating resist 5 | ayer 312 is forned.
Her eby, the connecting pad 306 is connected to the circuit pattern

311 via the c layer. . IJHAE A Ois
manuf act ur ed. %%%tequ a )ble'\rrflnttﬁéi \%lgq%(%ag%?%fia?d or rrg‘(?w:tjrclJ {Eg)eeb%%{e%ﬁ%g:yer

| nsulali ngayent jod AYLlrAIddUdia ARPA IWHAR! LR lad i Ui Aoy ffala Ayl the
10 connecting pad 328 on the interlayer 1 nsulating |ayer 324 (the

lower interlaygicyiRsulald.ng |ayer) and the circuit pattern 333 on the
interlayer insulating layer 330 are connected via the ~ conductor |ayer
331 in the primf d pMimtee maﬁridlfmaﬂaa%&@ﬂding to thee pYid¥dmr nethod to
the above-nentioned is also used. 15 _ It depends upon whether the

|'i ghts bl oGlgvieg tidint §rivvaided with RS laHoVeNceNSaIRAIGNI a0 dgemivig@ hol es

310 and 332 and the circuit patterns 311 and 333 can be set to a
correct pesdilstdmg arounef aa qeeiducdor bashiwtiich Misa ah@Phetovilzo lad drsmed and
a portion in which a circuit pattern is to be formed in the

i nterl ayearrdihged multdiathg t adge mdt30¥enichpp@ i tihott heh efodneludttee: \paal hol es
310 and 332 are securely formed and the connecting pads 306 and

therefore as the area of an opening existing around a
conductor pad and that of another opening are equal, the
10 quantity of resin which fills each opening is equal in the
overall printed wiring board, and in other words, the quantity
of resin overflowing from each opening when each opening is
filled with resin can be uniformed in any opening. Hereby,
the thickness of a filled resin layer formed in each opening
15 is substantially equal, the quantity of resin overflowing from
each opening can be uniformed in the overall printed wiring
board and when the respective surfaces of a conductive pattern
and a conductor pad are polished so that they are smooth,
resin overflowing from an opening around the conductor pad is
20 not left on the conductor pad. As a result, a circuit pattern
provided on an interlayer insulating layer formed in a printed
wiring board and a conductor pad can be securely connected
without causing connection failure.
To form a conductive pattern in a mesh on the surface of an
25 insulator for electroless plating which also functions as
interlayer insulating material, a plating resist is required

to be formed in an opening, however, this plating resist is
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328 are reliably connected to the circuit patterns 311 and 333 Vi a

t he conductor |ayers 309 and 331 or not. However, as the shape of
t he connecting pads 306 and 328 25 are circular as that of the via holes
310 and 332 t hough al l owabl e mi sregistration to sone extent is set
bet ween t he peri phery of the connecting pads 306 and 328 and the

periphery lati i5t4- Theref it8f the
Vi a hoIesngﬁocgﬁaeggidiﬁotﬁgoggﬁge t?oﬁg Effﬁ?ed ere 3f?{n35b3§?ds 300

and 320, Lhe,rgfgenohsihOwBRtact with BhShamksivat kep eledtkodessctions is
equal . Theretore, If a mask filmis positioned exceeding the range

of allOWBEEStiné is"sRA%ks, M at peAtiAgakksdsEeeki era@ilyhpeeltarl ayara
i nsulatin | ayers 308 and 330, the via holes 310 and 332 are not

formed  printkA @iP98it beArinavbbelihgeyoshnsl greseher imdennibhe a
i nterl ayer i nsulating | ayers 308 and 330 properly and as a result,

the 5 pleenngcreBdspads peevanded28ramdbehiagcpediletobyl ayeanglfg and 10
331 are not conpletely connected respectively and sufficient

reliabilibpenfingoenreetiing azonatl becbaldctort pay saythet it is not
di sconnect ed.
overlapped with the conductor pad and minimizing the reduction
of the area of a plating resist constituting an opening.
(2) To achieve the above second object, a printed wiring
10 board according to the present invention which is a multilayer
printed wiring board wherein a photosensitive interlayer
insulating layer is formed on a base material on which a
metallic area which functions as a power plane or a ground
plane is formed, a conductor circuit is formed on the above
15 interlayer insulating layer and the conductor circuit is
connected to the above metallic area via a via hole formed in
the interlayer insulating layer is characterized in that a pad
for connecting to the via hole is formed in the above metallic
area, a blank portion is provided around the pad to separate
20 it from the metallic area and the above pad is electrically
connected to at least one point of the metallic area.
Further, in such a printed wiring board, a filled resin layer
or a plating resist layer is formed in the above blank
portion.
25 In a printed wiring board according to the present
invention provided with the above constitution, if an

interlayer insulating layer is exposed by radiating light from
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General ly, the dianeter of the connecting pads 306 and 328 s 200
[err]m while that of the via holes 310 and 332 is 100 [err]m 15 and

t herefore, positioning tolerance between the connecting pads 306 and
328 and the via holes 310 and 332 is only 50[err]m and respective
connection failure caused by this between the connecting pads 306 and

328 and bhestide RS K3¥18Nei3B2 the mask fAQRSis¥RCALLY fheayeriy agrysed.
20 As shown in Fig. 39, as the through hole | and 304 and the

connect i AasPAGtING aALg a0t Foraulaak iantolke o dgle kol @ hetdliic 304
and the connecting pad 306 are connected via the connecting pattern
305, stregea,s thlendyitedilplyieed ingullla®ing layieitt &ns&tlichn 1dightthd st hr ough hol e
| and 304 and t he connecting 25 pattern 305 and the intersection of the
connect i radiadted0Fiandhe mask Fd 1aorse tlardgned! aevdn i30TheSm@anarimg, as

shown in Fig. 40, as the conductor |ayer 325 of the via hole 326 and
the5 the interlayer insulating layer cbixresponding to a paamndeati ng pad
328 are both circular and the conductor |ayer 325 and the connecting

pad 328 ahdchoddghtedsvibd ockedcioffuibly the maskt taarea 3Z7 thet mesk ifdlal ways
applied to the intersection of
is held unhardened without being hardened because light is not
radiated on it.
At this time, as a blank portion provided with a filled

10 resin layer in which no conductor exists or a plating resist
layer is formed outside the metallic area constituting a power
pattern or a ground pattern which is coated with the mask area
of the mask film with the mask film stuck on the interlayer
insulating layer, light transmitted in the mask film and the

15 interlayer insulating layer in the vicinity of the mask area
is radiated on the blank portion and light is not dispersed in
the vicinity of the mask area. Therefore, light is
efficiently prevented from being incident to the interlayer
insulating layer existing under the mask area and the

20 interlayer insulating layer under the mask area is held
unhardened without being hardened. Hereby, if development is
performed after exposure, no hardened film of the interlayer
insulating layer is left on the metallic area and a via hole
in which the metallic area is securely exposed can be formed.

25 As in the above printed wiring board, a filled resin layer
or a plating resist layer is formed between the blank portion

and a circuit pattern so that the upper surface of the filled

-21-



the conductor layer 325 and the circuit pattern 327 and the 5

I ntersection of the connecting pad 328 and the circuit pattern 327.
Therefore, the interlayer insulating |ayers 308 and 330 whi ch are
respectively in contact with each intersection may be cracked in a
heat cycle. Further, in the conventional multilayer printed

wiring  190s3802503,300 and Qe inke :£AIBRCHLAGPALS 3081ARY 13981268

respectively connécted to the conductor |ayers 309 an only in

ei ther of ptilhe Wisa th@lte 031 m332130¢ s ar @hdtbsens it idesGareedhiyer
occurs in one of a large nunber of via holes whi ch exist in the

printed WihisidaRadigdd a3@ a2t B0 folried b ther blbek WortAenhozhds 300 and
320 thensel ves fail and there is a problemthat yield is bad.

(4) The peegentiti pattieren andl fhde flid1ed vrestife lagereso thatceheent i onal
problens and the first object is to provide a reliable printed wiring
boar ¢ whetdiidkaesisr ©fi theatinderla?er imsaladdtgodaylee ugpeubstahadealaf an
i nterlayer insulating | ayer fornmed in a printed wiring board and a
conduct or upddoran throughoats edier dlag ec martestiad .W Theure foxresi whenoan&dii on
failure by arrangi ng an openi ng exi sting around a conductor pad so
t hat hoile oppostitevdo appgennscth ngh@acdornisudoamedady lexpeoshiagaitiighlt] y
25 equal i zing the quantity of resin which fills an opening around a
conduct or tgadhend ntieatl ayferr daism latiioly flialyler yiot ke opski #dlm, the
resolution of exposure is prevented from varying widely and
10 the interlayer insulating layer can be exposed under the same
exposure condition. Hereby, a via hole inside which a
metallic area is completely exposed can be formed. The
metallic area is connected to at least one point of a portion
connected to a via hole in the metallic area (a connecting
15 pad). Therefore, even if the blank portion exists, no
function of a power plane or a ground plane is damaged.
Further, a method of manufacturing a printed wiring board
according to the present invention is characterized in that in
a method of manufacturing a multilayer printed wiring board
20 wherein a photosensitive interlayer insulating layer is formed
on a base material on which a metallic area which functions as
a power plane or a ground plane is formed, a mask film where a
pattern for forming a via hole is formed is formed and a hole
for the via hole is formed by exposure and development and
25 further, a conductor circuit and a via hole are formed, when a

pad connected to a via hole in the metallic area is formed, a

blank portion is provided around the pad to separate the pad
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and by substantially equalizing the area of a plating resist

- 16- formed in an openi ng around a conductor pad and that
of a plating resist forned in another opening and to prevent
peeling The second object of the present invention is to provide

5 printed wring board which is a multilayer printed wring
boar d Wher ef-Bnat °haggn % geeans |€M§rabB§H|ﬁBHnﬂs|é!@&tkically formed

on a base materia a net a l'ic area functions”as a

power plan@oﬁﬁeétgaoﬁadaelQ@ﬁstsoﬁerﬁggntaof the ﬁ@ﬂQMQE@raEééCU't s
formed on the above interlayer insulating 10 | ayer and the conductor

circuit isaeenpaehgdtbothhis ABAMEacturingehathba,atha ¥beva pranbehe forned
in the interlayer i nsulating | ayer "'wherein a pad for connecting to

the via hoygring bohgdf eafEBel Nahli€agbayedmahal therareee, athbapkmpoaki on is
provi ded around the pad to separate the pad fromthe metal lic 15 ar ea,

the thickngagsioh andi ef€etayeo theuhbovegmeayéoned the be obtathedllic area
and a conductive pattern is uniforned and the resol uti on of exposure
to the interl agemethsed! afi mgnifigetuping the above printed wiring board is
also characterized in that a blank portion is provided around
a pad by etching a metallic area to separate the pad from the
metallic area so that the pad is electrically connected to at
10 least one point of the metallic area when the pad for
connecting to a via hole in the above metallic area is formed,
the blank portion is filled with resin and the filled resin
layer is polished so that the level of the respective upper
surfaces of the pad and the filled resin layer is equal.
15 According to such a manufacturing method, as the blank portion
is filled with resin, the level of the upper surface of a
conductor circuit is equal to that of the filled resin layer
and even if an interlayer insulating layer is formed on it,
the thickness can be uniformed, a problems of insufficient
20 development and excessive development caused by difference in
thickness can be solved and a satisfactory hole for a via hole
can be formed.
Further, a method of manufacturing a printed wiring board
according to the present invention is characterized in that
25 after a plating resist layer corresponding to a blank portion
around a pad is formed so that the pad and a metallic area are

electrically connected at least one point when the pad for
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the metallic area is prevented fromvarying w dely by electrically

connecting the above pad to at | east one point of 20 the netallic area
and a via hol e securely exposing the nmetallic area can be forned by
preventing |ight dispersed by the netallic area from bei ng incident
to an interlayer insul ating layer existing under the mask area of a

mask filMeonnectMiey ec@ &a;iaerﬁbi@rlri OF e by e dlOl Bid Sakfdd NBY Adhdd 5
25 manuf act uri ng Tret hod Further, the third object of the

present"Eﬁ%“mé%hlf&é(hrea and”éh@fbhéié&%tféﬁhéﬂ Ey'éiéﬁtﬁMIééﬁ board
wherein even if

M sregi st rgtd®OInd Sarduskesl kbﬁmgﬁbﬁti&d B b BoVBsdd faﬂrdﬁr\/&hafhél pad toVia
hole is forned by exposi ng and devel opi ng an i nterl ayer i nsul ating

| ayer withsapdmste fthengddickramn tihe mded Dbbnsdtéde Accordii@riangiis
insul ating layer by devising the shape of a 5 connecting pad fornmed on

a bas® matnnwfactuming miethayeras a platirsylmds ier eyt s tire the Bidek and
the pad can be stably connected reliably.
portion, the level of the upper surface of a conductor circuit
can be equal to that of the plating resist layer.
(3) Further, to achieve the above third object, a

multilayer printed wiring board according to the present

10 invention is constituted so that a through hole land is in the
shape of a tear and a via hole is connected at the narrower
portion of the tear-shaped land based upon a multilayer
printed wiring board wherein its core material is provided
with a through hole, an interlayer insulating layer is formed

15 on the core material, a via hole is formed in the interlayer
insulating layer and the via hole and the through hole are
electrically connected. In this multilayer printed wiring
board, a through hole land is in the shape of a tear, as a via
hole is connected in the through hole land, the through hole

20 land and a pad for connecting to the via hole are integrated
and therefore, the area for connection of the bottom of the
via hole can be enlarged. Hereby, when an interlayer
insulating layer which is formed on a core material and on
which the mask film is stuck is exposed with the light

25 blocking pattern of the mask film corresponding to a part in

which the via hole is to be formed to form the via hole, the

range of allowable misregistration of the light blocking
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SUMVARY OF THE | NVENTI ON 10 (1) To achieve the above first object,

a printed wring board according to the present invention is
characterized by conprising a conductive pattern formed in a nmesh on
the single side or double sides of a base material and provided with

pl ural openings in which no conductor exists, a conductor pad 15

provi ded gﬁﬁ:?%%ﬂ E)Fe,tﬂgeﬁliagﬁs £Qfint RS GORAueE! iivewbdthetheaRdaahole is ftiol | ed
resin layer for filling each opening in that an opening exi sting

around a ganguehed RadgreatfaRdaensd bhd evienl $fnehe pad andveheappst W th
t he conductor pad. A printed wiring board according to the

present i gyent kR d3@located 5@ eher ddrecitden bf chepnazirogex sddeucifi ve
pattern formed in a nmesh on the single side or double sides of a base

mat eri al  @heWtical-ahapdide pade ilfaydss reari selradtionl dss caluseidndpeitseen a padr ned
and provided with plural openings in which no conductor exists, a
conduct or ap@d thieo taged rbetiegn thiee vipe hiolgs aoil tthe p28l cagobgustiabdypattern
and a plating resist formed in each opening in that an opening
exi sting abnwedt@d ardicidry .padhes namranged side ofsdhehdean-shapest pad
over |l apped with the conductor pad. - 18-
means Y side in Fig. 17 (A).
As a through hole land and a pad for connecting to a via
hole are integrated as described above, there is no location
10 at which stress is converged and an interlayer insulating
layer can be also prevented from being cracked in a heat
cycle.
A multilayer printed wiring board according to the present
invention is constituted so that a land for a via hole
15 provided in the above interlayer insulating layer is in the
shape of a tear and the opening of the via hole is formed in a
part in which the tear-shaped land is widened. 1In such a
multilayer printed wiring board, a through hole land and a via
hole land are both in the shape of a tear, as the opening of
20 the via hole is formed in the enlarged part of such a land, an
allowable range in which the opening of the via hole is formed
on the pad is enlarged, compared with the case of the above
printed wiring board, therefore the range of allowable
misregistration of the light blocking pattern of the mask film
25 to a part in which the via hole is to be formed is greatly

widened and if misregistration is caused between the pad and

the mask film, the via hole and the pad can be also stably
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Further, a printed wiring board according to the present I nvention
Is characterized in that the above conductor pad is a photovi a | and.
In a printed wiring board according to the present 5 invention provided
wi th the above constitution, an opening exi sting around a conduct or
pad which is a photovia land is arranged so that it is not

over | appedtgirddbddte $ONMMCIPTi Rfdbendent of ST ed@Sidd®Area of an

openi ng exi sting around a conductor pad and that of another opening

are equal midteeqgildratibi) i tor xdngsie) Mddr o Idls RacfowRed gk isnepml in
t he overal | prlnted'mnrlng board, and in other words, the quantity

of resin aws fdrmvdiied roaeash Retedr WitipeaAC TP rged side df |diad
wWith resin can be uniforned in any openi ng. Hereby, t he thickness of

afilled resdm dimae nedme & igidwacin apign Mgy @). is substantially equal,
the quantity of resin overflowi ng from each opening can be uniforned

in the overal IFyrthdred avmdlngi layer panartedinvdi mitren Hderd expeatd ey sy ftanes
of a conductive pattern and a conductor pad are polished so that they
are snoot lpresent imemntiorerid cvengt frtwomdrsopgrtng drandddhe cairad usdlor
pad is 20 not left on the conductor pad. As a result, a circuit pattern
provi ded @rawided ernl dyter dboug atriterlayer Ingulsating dgydémtisd Wi ring
board and a conductor pad can be securely connected wi t hout causing
connecti ofukgtiantdially elliptic and the opening of the via hole is
formed at one end of the ellipse in the direction of the
10 longer axis. In such a multilayer printed wiring board, a
through hole land is in the shape of a tear, a via hole land
is elliptic, therefore an allowable range for forming the
opening of a via hole is further enlarged, compared with the
case of the above printed wiring board, the range of allowable
15 misregistration of the light blocking pattern of a mask film
to a part in which the via hole is to be formed is greatly
widened and hereby, if misregistration is caused between a pad
and the mask film, the via hole and the pad can be also stably
connected reliably independent of the direction of
20 misregistration, for example both on the narrower side and on
the enlarged side of the tear shape.

A multilayer printed wiring board according to the present
invention is also constituted so that a land for a via hole
provided in the above interlayer insulating layer is in the

25 shape of a tear, the opening of the via hole is formed in the

enlarged part and the via hole is electrically connected to

the tear-shaped pad formed on the interlayer insulating layer.
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To forma conductive pattern in a nmesh on the surface of an 25 I nsul at or

for electroless plating which also functions as I nterlayer insulating
material, a plating resist is required to be formed in an opening,
however, this plating resist is -19-
not connected to another plating resist. Therefore, as its area whi ch
is in contrackusht A amizdhesgere prahteldectirangSboard, aPllahidNEokS theBkliar, a
plating resist is readily peeled. In a printed wiring board according
to the prasget andvehe @earashapedplpald Ager egiest riigall§Vedbngecteamobei-hg
peel ed by arrangi ng an openi ng exi sting around a conductor pad so
that it i dnterlayer insellaziped layelr tihe addiduonotopatieaathorfeni m zi ng t he
reducti on of the area of a plating resist constituting an opening.

(2) To ackoest¢ithéisnoaadsasotteopadctforaedr ont ¢thewiinteglay¥er board
according to the present invention which is a multilayer printed

Wi ri g boangulasrisign layehrotiss edsiot iive thet ehlbggeof a tearnasl desogibader is
formed on a base material on which a nmetallic area which functions as

a power pkhe¥egr thegeygad for conplegitdons offotined poktownddictbe wiactbilei s
formed on the above
connected to the pad can be enlarged. Hereby, when an
interlayer insulating layer which is formed on a core material
and on which a mask film is stuck is exposed with the light
10 blocking pattern of the mask film corresponding to a part in
which a via hole is to be formed to form the via hole, the
range of allowable misregistration of the light blocking
pattern of the mask film to a part in which the via hole is to
be formed is greatly widened and if misregistration is caused
15 between a pad and the mask film, the via hole and the pad can
be also stably reliably independent of the direction of
misregistration, for example both on the narrower side and on
the enlarged side of the tear shape.
Further, a multilayer printed wiring board according to the
20 present invention is constituted so that a pad is
substantially elliptic, a via hole for connecting to the upper
conductor circuit is connected to one end of the ellipse in
the direction of the longer axis, the other part functions as
a part of a land for a via hole for connecting to the lower
25 conductor circuit and constitution for connecting to the lower
conductor circuit is provided based upon a multilayer printed

wiring board wherein an interlayer insulating layer is formed
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15 interlayer insulating layer and the conductor circuit is

connected to the above netallic area via a via hole formed in t he
interlayer insulating layer is characterized in that a pad for
connecting to the via hole is formed in the above netallic area, a
bl ank portion is provided around the pad to separate 20 it fromthe

netallic anea basetnatebos® padwhschl €BerLéRblYconduct68nNBestedtt psat | east
one point of the netallic area. Further, in such a printed wring
board, a fotmed,rasiintaymediate layef pbAflucforesiséuliayehclgdingngd in

t he above bl ank portion. 25 In a printed wiring board

accordi ngpad isefpreséncn the intevkayeonipselatedgwiapetheampbove
constitution, if an interlayer insulating |ayer is exposed by

radi ati ngintghtayepninsulating layer is further formed on-£Re

outside a mask filmw th the mask filmstuck on the interlayer
insu?atinhnt%9@¢di@t$olﬂyerv¢9n@@¢éobp©bs¢uétIothenwppéricondugtonrea, t he
interlayer_insylating | ayer on which light is _ radi ated via the mask
filmis HatERREE dHdieredconehhei terlayert hesuhavingybayénsutlaei ng | ayer

Correspoqﬂ&ggetfgggPagﬁdi&bper conductor circuits are electrically
connected to the above pad a via hole provided in the
interlayer insulating layer.

10 In such a multilayer printed wiring board, a land for a via
hole for connecting to the lower conductor circuit and a pad
for a via hole for connecting to the upper conductor circuit
are continuously integrated and form an ellipse in which the
opposite sides of an ellipse or a rectangle draw an arc

15 outside, therefore there is no location to which stress is
converged and an interlayer insulating layer can be also
prevented from being cracked in a heat cycle. As the above
printed wiring board, the area for connection of the bottom of
a via hole can be enlarged and when an interlayer insulating

20 layer which is formed on a base material and on which a mask
film is stuck is exposed with the light blocking pattern of
the mask film corresponding to a part in which a via hole is
to be formed to form the via hole, the range of allowable
misregistration of the light blocking pattern of the mask film

25 to a part in which the via hole is to be formed is greatly
widened and if misregistration is caused between a pad and the

mask film, the via hole and the pad can be also stably
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which light is blocked off by the mask area of the mask film Is held
unhar dened w t hout bei ng hardened because |light is not radi at ed on
it. At this tinme, as a blank portion provided with a filled 10
resin layer in which no conductor exists or a plating resi st | ayer
Is formed outside the netallic area constituting a power pattern or

a ground @gath&dtedihtehialslgoaves I tMidPegiBsiai®R is causéd imecwask film
with the mask filmstuck on the interlayer i nsulating | ayer, |ight

transm t t@firedt ide oBskhé ihareowet eiddSf thé etdayeshapedllpddng [ ayer in
the vicinity of the mask area is radiated on the blank portion and
light is not AlimpktSkalyéen printed twer ingiwdyd ofs tdies oresdn st Bautekhegef or e,
light is efficiently prevented frombeing incident to the interlayer
i nsul at i nghatayaerlaxd sfonga untkerhebe fuskcanmecting tte tiO above arpwsrer
insul ating |ayer under the nmask area is held unhar dened w t hout bei ng
har dened.céiededtor i ¢ ixewit opsresbstantiallypein otlveshdperof xadrar, amd
hardened filmof the interlayer “insulating layer is left on the
met al | i ¢ Bheopening Wi ok evia hole niswnwiermedeaathethe |¢énlarged ipagtenf el y
exposed can be forned. 25 As in the above printed wiring board, a
filled reshe tegershaped and. p| ki sich eaimult blayer origked watifen t he
bl ank portion and a circuit pattern so that the upper, surface of the
filled board, a pad for an intermediate laygrx conductor circuit is
elliptic, a land for a via hole for connecting to the upper
10 conductor circuit is in the shape of a tear, further as the
opening of the via hole is formed in the enlarged part of the
land, an allowable range for forming the opening of the via
hole on the pad is further enlarged, compared with the case of
the above printed wiring board, therefore the range of
15 allowable misregistration of the light blocking pattern of the
mask film to a part in which the via hole is to be formed is
greatly widened and if misregistration is caused between the
pad and the mask film, the via hole and the pad can be also
stably connected reliably independent of the direction of
20 misregistration, for example both on the narrower side and on
the enlarged side of the tear shape.

Further, a multilayer printed wiring board according to the
present invention is constituted so that a land for a via hole
for connecting to the above upper conductor circuit is

25 substantially elliptic and the opening of the via hole is

formed at one end of the ellipse in the direction of the

longer axis. In such a multilayer printed wiring board, a pad
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resin layer or the plating resist layer is substantially as hi gh as
that of the netallic area, a photosensitive interlayer I nsul ating

| ayer can be fornmed on the blank portion, the circuit pattern and the
filled resin layer so that the 5 t hi ckness of the interlayer insulating
| ayer is substantially uni form t hroughout the base material.

Ther ef or e, fofheth aiMidrmediat 0l Sy EPRaAdEctdr & DREtidte ticf o ned by
exposi ng |ight to the interlayer insulating |layer via the nmask film

the TAED| £ o Wia NP0S UFSr | Corrieeirigdd reme W%eﬂgldﬂdiﬁiﬁbﬁnd 10
the interlayer insulating | ayer can be exposed under the sane
exposure coibiitonis HEYeiptia, viwurtidre asistite opercing of the neialldle aiea
is conpl etely exposed can be formed. The netallic area i s connected
to at | easfformsd pooi Ninefersd pof ttlom ellipseahedied dmd aivithdal freot idre
nmetallic area (a connecting 15 pad). Therefore, even if the blank
porti®n exafSttshe nionger aximctamnrmlkowalploevaranpdeantowrfermyinog nche | gpen ig
damaged. _Further, a method of manufacturing a printed wring
boar d of ddwrdinghale tie gnlaegrd, ientiange L aklkawabplieged in that in
a nmethod of manufacturing a nultilayer printed wring board
misregistration of the light blocking pattern of the mask film
to a part in which the via hole is to be formed is greatly
widened and hereby, if misregistration is caused between the
10 pad and the mask film, the via hole and the pad can be also
stably connected reliably independent of the direction of
misregistration, for example both on the narrower side and on
the enlarged side of the tear shape.
A multilayer printed wiring board according to the present
15 invention is also constituted so that a land for a via hole
for connecting to the above upper conductor circuit is in the
shape of a tear, the opening of the via hole is formed at the
enlarged part, and the land is electrically connected to a
tear-shaped pad formed on an interlayer insulating layer. 1In
20 such a multilayer printed wiring board, a pad for an
intermediate layer conductor circuit is elliptic in addition
to the above constitution, a land for a via hole for
connecting to the upper conductor circuit is in the shape of a
tear and as the opening of the via hole is formed in the
25 enlarged part, the area for connection of the bottom of the

via hole connected to the pad can be enlarged. Hereby, when

an interlayer insulating layer which is formed on a base
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20 wherein a photosensitive interlayer insulating |layer is fornmed

on a base material on which a netallic area which functions as a
power plane or a ground plane is forned, a mask fil mwhere a pattern
for formng a via hole is fornmed is forned and a hole for the via

hole is fornmed by exposure and devel opnent and 25 further, a conductor
circuit angh@epif NE & Gl REnredd, mé{m@nfﬂm is stack Cﬁ”'@)&‘ﬂc?éjed Gy fLlY i ghdiol e

in the netallic area is fornmed, a bl ank portion is provided around

the pad to sapardicek ey &%i:tern of the mask film corresponding tdZa
fromthe netallic area and the above pad is electrically connected to

at |east gierpoimtwidich he Vi Adi€ B @b be formed dli fgk kHdlivia hole,
manuf act uri ng nmet hod, the above printed Wi ring board can be

manuf act urigtke afthgdes £f 1 Fowdbbite miBtefisttatiGctio prelpndl BfHeBdldeking
above- nenti oned can be obt ai ned. A met hod of manufacturing the
aboves pri pactentn iof) tioarmhsle film talspaharactwiictedhie timthaldl ko
portion is provided around a pad by etching a netallic area to
separ at e the fadndd ars tqeeatly widsred iandreh mistdmistimet pad is caused
electrically connected to at 10 | east one point of the netallic area
when t he pgegktwegn a pad and the mask film, the via hole and the pad can
be also stably connected reliably even if misregistration is
caused in the direction of the narrower side of the tear-
10 shaped pad.

Further, a multilayer printed wiring board according to the
present invention is constituted so that a pad and a land are
in the shape of a tear and they are connected each other on
the narrower side of the tear shape based upon a multilayer

15 printed wiring board wherein an interlayer insulating layer is
formed on a core material on which the lower conductor circuit
is formed, an intermediate layer conductor circuit is formed
on the interlayer insulating layer, an interlayer insulating
layer is further formed on the intermediate layer conductor

20 circuit, the upper conductor circuit is formed on the
interlayer insulating layer, a land for a via hole for
connecting to the lower conductor circuit and a pad for
connecting to the upper conductor circuit are provided to the
above intermediate layer conductor circuit and the above land

25 and the pad are electrically connected. 1In such a multilayer

printed wiring board, as a pad connected to the upper

conductor circuit formed on the intermediate layer conductor
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connecting to a via hole in the above netallic area is forned, t he

bl ank portion is filled with resin and the filled resin | ayer is
polished so that the |evel of the respective upper surfaces of the
pad and the filled resin layer is equal. 15 According to such a

manuf acturi ng nmet hod, as the blank portion is filled wwth resin, the
level of t@fre&%raﬁ&réafsn@f £8r a v:LaCHBﬂéCEQE EbhREEL1hS £8UBhe! PokBal Of

the filled resin | ayer even if an interlayer in3ulating layer is

formed on ifpductor ébﬁcﬁbtcgfésﬁoﬁﬁnlﬁetHE'éHéﬁBdmfaapﬁégfeaﬁdoéach pad
|nsuff|C|ent 20 devel opment and excessive devel opnent caused by

differenceahfd the 1aﬁalskéeé§nﬁéetaa satNegtRaf énsehéshactowyrheigefor a
via hol e can be forned. Further, a nethod of manufacturing

a printed yhéi 8gefossd connecBE6AT FE Nghé ObbBEcR! €56thei VYENKODS | S
characterized in that 25 after a plating resist |ayer corresponding to a
bl anksport é6finected BHOoaNfad Pan bs énlardedo theiebpe phdnaan a netallic

area are el ectrically connected at | east one point when the pad for
-23- interlayercinsetdtingt baperi whbocheisnfoimedboneankbst| matarkali s
f or med,

and on which a mask film is stuck is exposed with the light
blocking pattern of the mask film corresponding to a part in
which a via hole is to be formed to form the via hole, the

10 range of allowable misregistration of the light blocking
pattern of the.mask film to a part in which the via hole is to
be formed is greatly widened and if misregistration is caused
between a pad and the mask film, the via hole and the pad can
be also stably connected reliably even if misregistration is

15 caused in the direction of the narrower side of the tear-
shaped.pad. Stress is hardly converged to a connection in
which the pad and the land are connected each other and
hereby, an interlayer insulating layer can be also prevented
from being cracked in a heat cycle.

20 A multilayer printed wiring board according to the present
invention is also constituted so that a land for a via hole is
in the shape of a tear and the opening of the via hole is
formed in the enlarged part based upon a multilayer printed
wiring board wherein an interlayer insulating layer is formed

25 on a base material on which the lower conductor circuit is
formed, the upper conductor circuit is formed on the

interlayer insulating layer and the above lower and upper
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the metallic area and the pad are fornmed by el ectrol ess pl ati ng and
the bl ank portion is provided around the pad to separate the pad from
the netallic area. According to this 5 manuf acturi ng nmet hod, as a
plating resist exists in the blank portion, the level of the upper
surface of a conductor circuit can be equal to that of the plating

resi st | aygfductor circuitsd)afeirdledtr icakchi®rhddiedibome 4 Riig Hdjject, a
mul tilayer printed wiring board according to the present 10 i nvention is

consti t utgatbwididdain aarn himtedidyre imddtsing Ideer. In sdvpe of a tear
and a via hole is connected at the narrower portion of the

t ear - shaped. 4 idredy dya gedi nipedh veiming ideamt, when amprimtead ayer nghshdartding
wherein its core material is provided with a through hole, an

i nt er| aydrayearswhatdngid afermed droravgshse Snatemiaheambran nedtiarh & maski a
hole is forned in the interlayer i nsulating | ayer and the via hole
and 3 he thirlougis ltuckris exposed|veidil ittt | Yigignrielaakiing rpattiermd i | ayer
printed wring board, a through hole land is in the shape of a tear,
as a vi athe maskofiln CoxrerRanding thea teaugn elich ame i hadeugh
hole 20 | and_and a pad for connecting to the via hole are integrated
and t her &forke fqened d fﬁﬂr%&hfédﬂ%m%‘fe tRRCPHI® dnlfnd HOr a vigja hole
can be enl arged. Hereby, when an interlayer insulating | ayer which is
formed oMU &ck® ¥uttdts AhapR| Oh a tear m%ﬁ%&mxeq i9imthe stimihqle

exposed with the |ight @25 bl ocki n attern of the mask film
COPrespoﬂﬁ qQ§qi$hiqhqr§nlarge %ﬂP f the tear shape, the range of

10 allowable misregistration of the light blocking pattern of the
mask film to a part in which the via hole is to be formed is
greatly widened and if the misregistration of the mask film is
caused, the opening of the via hole can be also formed in the
enlarged part of the tear-shaped land independent of the

15 direction of misregistration. Stress is hardly converged to a
connection between the land and the upper conductor circuit
and hereby, an interlayer insulating layer can be also
prevented from being cracked in a heat cycle.

Further, a multilayer printed wiring board according to the

20 present invention is constituted so that plural via holes are
collected based upon the above multilayer printed wiring
board. 1In such a multilayer printed wiring board, as plural
via holes share a land and are collected, secure connection is
enabled via the residual via holes even if some via holes are

25 disconnected and the probability of disconnection can be
greatly reduced. A plating resist can be prevented from being

left after development in the intersection of a circuit
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which the via hole is to be forned to formthe via hole, the range of
all owabl e m sregistration of the I|ight bl ocking

- 24- pattern of the mask filmto a part in which the via
hole is to be fornmed is greatly w dened and even if the pad and the
mask filmare dislocated in the direction of the narrower side of

t he tearpabepen pad af patisbggfsimahgobhespadusnd helandnia phd shapeand the
master film the via hole and the pad can be stably connect ed

reliabl yof Taetearr asedescdibefi aheveear Fehahped, pas the aremsaof theipgedin
Fig. 17 (A. As a through hole Iand and a pad for connecting to a
via anfiotbBeatandncayprbeeinasedesdy i bhd abvergthhefestickbngocaniba 10
at which stress is converged and an interlayer insulating | ayer can
be al so gnkarpeddbyrthebinagessackédai atuckearea. Incgddétion, these A

mul tilayer printed wiring board according to the present I nvention is
conBtit uebfiecbst pan he| spalisedawithoud| encrsasipg odedddspace hectivesr

interlayer insulating layer is in the . shape of a tear and_the opening
of the VWiarhkbygePpttepraeandnage useful in manufacturing a high density

wiring board.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figs. 1 to 11 are explanatory drawings showing a printed
wiring board equivalent to a first embodiment,

Fig. 1 is a sectional view showing a copper-clad laminate;

Fig. 2 shows the pattern of a conductor circuit;

Figs. 3 are sectional views showing the copper-clad

15 laminate on which a conductor circuit is formed;

Fig. 4 is the sectional view of the copper- clad laminate
showing a state in which an opening is filled with resin;

Fig. 5 is an explanatory drawing showing a state in which a
first resin layer and a first adhesive layer are formed on the

20 conductor circuit;

Fig. 6 is an explanatory drawing showing a state in which a
via hole is formed in the first resin layer and the first
adhesive layer;

Fig. 7 is an explanatory drawing showing a state in which a

25 plating resist is formed on the first adhesive layer;
Fig. 8 is an explanatory drawing showing a state in which a

conductor circuit is formed in the via hole;
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part in which the tear-shaped land is widened. In such a mul til ayer
printed wiring board, a through hole | and and a via hol e | and are
both in the shape of a tear, as the opening of 20 the via hole is forned
in the enlarged part of such a land, an al | owabl e range in which the
opening of the via hole is forned on the pad is enlarged, conpared

with the case pigihe aHONR enlarged&RpESMAMEFPIIPARAg sERERIOICali@ ange
of all owabl e m sregi stration of the light blocking pattern of the

mask fil mgsRSwingOaaspaté in whieh the yoAdhetericiteube sndnedei sigseat!y
wi dened and if msregistration is caused between the pad and t he

mask filmadhesive heyeraadet 8&¢hpaentcpn be al so stably
- 25- connected reliably independent of the direction of

m sregi strati ohigf 010 ekaingph eekpl natotypednawingeshswileg andsbate in whibeh
enl arged side of the tear shape. The enl arged side of the tear shape
means5X siadesecoRdgredin(ayer 8nd a sefondhadhesivel layayearerfotreed wni ng
board according to the present invention is constituted so that a
land for athéaphatiéng resiptoandethéncenhduabovecinteitajerthasviathabe} ayer
'S and
Fig. 11 is a sectional view showing a multilayer printed
wiring board.

10 Figs. 12 to 16 are explanatory drawings showing a printed
wiring board equivalent to a second embodiment and its
manufacturing method,

Figs. 12 are sectional views showing the printed wiring
board;

15 Fig. 13 is a plan showing the printed wiring board;

Fig. 14 is an enlarged partial sectional view schematically
showing a state in which an interlayer insulating layer on a
metallic area is exposed;

Figs. 15 are explanatory drawings showing the variation of

20 a blank portion; and

Figs. 16 are process drawings showing a process of
manufacturing the printed wiring board.

Further, Figs. 17 to 27 are explanatory drawings showing a
printed wiring board equivalent to a third embodiment,

25 Figs. 17 show connection structure in which a connecting

pad formed on a core material for which the multilayer printed

wiring board equivalent to the first embodiment is used and a
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substantially elliptic and the opening of the via hole is formed at
one end of the ellipse in the direction of the 10 | onger axis. In such
a multilayer printed wiring board, a through hole land is in the
shape of a tear, a via hole |and is elliptic, therefore an all owabl e
range for formng the opening of a via hole is further enlarged,

conpar ed Ehthe&heon an ia&eelakerhgnghawe iRy NhodrWakiengohaecdedt Bgar ange
of allowable 15 m sregi stration of the light blocking pattern of a mask

film vikohalpyr Fign WIi ¢l)t He wi plhel ehbwihg kel auned1layedr patinted
wi dened and hereby, if msregistration is caused between a pad and
the mask fikingt bearda Fdge and (Bheipad seacthenallseiswabhpwing theonnect ed
reliably independent of the direction of 20 m sregi stration, for exanple
both on thelbdilageer prideéedneériaing boartihe enl arged side of the tear shape.
A multilayer printed wiring board according to the present I nvention
i s albso const Fiigt.ed8sast haplanl shdwfiog &hei muhtliéayer prpnteddedringt he
above interlayer insulating layer is in the 25 shape of a tear, the
openi ng oboritd eduikellenits tpotivedsepondHe embodimenkar ged part and the via
hole is electrically connected to the tear-shaped pad formed on the
i nterl ayer inEd&Pat ifgiFafeplan showing a multilayer printed wiring2board
equivalent to a third embodiment;
Fig. 20 is a plan showing a multilayer printed wiring board
10 equivalent to a fourth embodiment;
Figs. 21 show connection structure in which a connecting
pad formed on an interlayer insulating layer and a pattern on
another interlayer insulating layer are connected via a via
hole in a multilayer printed wiring board equivalent to a
15 fifth embodiment, Fig. 21 (A) is a plan showing the multilaver
printed wiring board; Figs. 21 (B) is a sectional view showing
the multilayer printed wiring board;
Fig. 22 is a plan showing a multilayer printed wiring board
equivalent to a sixth embodiment;
20 Fig. 23 is a plan showing a multilayer printed wiring board
equivalent to a seventh embodiment;
Fig. 24 is a plan showing a multilayer printed wiring board
equivalent to an eighth embodiment;
Figs. 25 show connection structure in which a connecting
25 pad formed on an interlayer insulating layer and a pattern on

another interlayer insulating layer are connected via a via

hole in a multilayer printed wiring board equivalent to a
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In such a nultilayer printed wiring board, a land for the via hol e
and the tear-shaped pad are electrically connected on the i nterlayer
insulating layer in addition to the above constitution and as the
pad forned on the interlayer 5 insulating |layer is also in the shape of
a tear as described above, the area for connection of the bottom of
the via heigtn embodEﬁéﬂ@PtE {o2shea Faﬂscanpbgneﬂhawgﬁd.thbrmbytimhyeran

i nterlayer insulating |ayer |ch is formed on a core naterial and
on which grimeédfwiming boaed;i BigxppseH) wishatbectighal ddew bhowkigg
pattern of the mask f|In1correspond|ng to a part in whi ch a via hole
is to be thenmdltdlépem phénted wbriéngtbeard; range of allowabl e

m sregi stration of the |ight bl ocking pattern of the mask filmto a
part in whichFige.v26a sbbe cenbection stbectereeiniwhickadl gonneehtugand if
m sregistration is caused 15 between a pad and the mask film the via
hol e5and pad padachase materpalaand atpdtyern| dabhn intepbawernt of the

di rection of m sregistration, for exanple both on the narrower side
and on 1nsu1ahengnlaygédased@onne@h@dt@aa ahupa. hole in a myplkihayera
mul tilayer printed wiring board according to the present invention is

constltutpﬁlsbe@hu%ranﬁahoﬁ§d equVQhﬁgﬁaﬁ?laIF9nEhI?BPP@lm§n§rth6Pe for

connecting to the UE
?A) is a plan show1ng the multilayer printed wiring board;

Fig. 26 (B) is a sectional view showing the multilayer printed
10 wiring board;

Figs. 27 show connection structure in which a connecting
pad formed on an interlayer insulating layer and a pattern on
another interlayer insulating layer are connected via a via
hole in a multilayer printed wiring board equivalent to an

15 eleventh embodiment, Fig. 27 (A) is a plan showing the
multilayer printed wiring board; Fig. 27 (B) is a sectional
view showing the multilayer printed wiring board; and Figs. 27
(C) and 27 (D) are plans showing the multilayer printed wiring
board provided with different connection structures.

20 Figs. 28 to 40 are explanatory drawings for explaining
prior art,

Fig. 28 is a sectional view showing a copper-clad laminate
in a conventional multilayer printed wiring board;

Fig. 29 is a sectional view showing the copper-clad

25 laminate on which a conductor circuit is formed in the
conventional multilayer printed wiring board;

Fig. 30 is a sectional view of the copper-clad laminate
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conductor circuit is connected to one end of the ellipse in t he
direction of the |longer axis, the other part functions as a part of a
| and for a via hole for connecting to the lower 25 conductor circuit and
constitution for connecting to the | ower conductor circuit is

provi ded based upon a nultilayer printed W ring board wherein an

I nt er| ayshowtifigl at sngtleayar whichoaneexposed area is filled with resin

-27- on a base material on which the | ower conductor
circuit s the conventddnadnmuitedagerapeindedr wiehndgcboardi;rcuit incl uding
a pad is formed on the interlayer insulating |ayer, an

i nterlayer i BdiglaBilnghbwgethiesphtitemar ofornednducthe cibcuikntier trbdi at e

| ayer conductor circuit, the upper conductor circuit is forned on

t he i nt ecbayentipsalamudyilayer, priated wiriagobeakdwer and upper conduct or
circuits are electrically connected to the above pad a via hole
provi ded in FRg. 32 is pnsectapepli wigwapifn§hrageppertglad lamipasgch a

nmul tilayer printed wiring board, a land for a via .~ hole for
connect i A§owadngha séaEe €dndddded &pedni dedhdor pagad in theor a via hole

for connecting to the ugper conductor circuit
convehtional multilayer printed wiring board;

Fig. 33 is a sectional view of the multilayer printed

wiring board showing a state in which a conductor circuit is
10 connected via the left filled resin in the conventional
multilayer printed wiring board;

Fig. 34 is a sectional view showing a conventional base
material;

Fig. 35 is a plan showing the conventional base material;

15 Fig. 36 is a sectional view schematically showing a state
in which an interlayer insulating layer is formed on the
conventional base material;

Fig. 37 is a sectional view showing a state in which as
heretofore, the interlayer insulating layer is exposed through

20 a mask film;

Fig. 38 is a sectional view of a printed wiring board
showing a state in which as heretofore, a via hole is formed
in a metallic area and a connecting pad;

Figs. 39 show connection structure in which a connecting

25 pad formed on a core material and a pattern on the interlayer
insulating layer are connected via the via hole in the

conventional multilayer printed wiring board, Fig. 39 (A) is a
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are continuously integrated and forman ellipse in which the

opposite sides of an ellipse or a rectangle draw an arc 15 out si de,
therefore there is no location to which stress is converged and an
interlayer insulating |ayer can be al so prevented from bei ng cracked
in a heat cycle. As the above printed wiring board, the area for
connecti og1gh tRBwRALt @ReOhultilaye? piranfeldewizingebeakrar;gedgandowhen an
interlayer insulating 20 | ayer "which is formed on a base material and on
which a magka sectiohblMviiewskHueling expomedtWilhfetrherlingbt Bliedkgng
pattern of the mask filmcorresponding to a part in which a via hole
S pbarlg forned to formthe via hole, the range of allowable

m sregi stration of the light blocking pattern of the mask film 25 to a
part in whichribe.vida Bhbe icenhechdéohostedcitargr déat Which a candeggdngnd i f

m sregistration is caused between a pad and the mask film the via
hol esand phd fadmednoheaal daterdblyer insulating layer and a pattern on
- 28- connected reliably even if msregistration is caused

in the anotheir éntierdayert hasndatdngr layes efret konneatedhajedapyda

A nultilayer printed wiring board is also constituted so . _
hole in the conventional multilayer printed wiring board, Fig.
40 (A) is a plan showing the printed wiring board; and Fig. 40
(B) is a sectional view showing the printed wiring board.

10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments in which the present invention is embodied will
be described below referring to drawings.
(First Embodiment)

15 A printed wiring board equivalent to a first embodiment
according to the present invention will be described below
referring to Figs. 1 to 11. Figs. 1 to 11 show the
manufacturing process of a multilayer printed wiring board 1
according to the present invention. In Figs. 6 to 10, the

20 lower part of a core material 11 is omitted, however, it is
similar to the upper part of the core material 11 shown in the
drawings. First, as shown in Fig. 1, a copper-clad laminate
10 in which a copper layer 9 which is a conductor layer is
formed on the core material 11 which is a base material is

25 prepared.

Next, the copper-clad laminate 10 in which a conductor

circuit 12 is formed out of the copper layer 9 is obtained by
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that a land for a via hole for connecting to the above upper 5

conductor circuit is substantially in the shape of a tear and t he
opening of the via hole is forned at the enlarged part of t he
tear-shaped land. In such a nultilayer printed wiring board, a pad
for an internediate | ayer conductor circuit is elliptic, a land for a
via hol e fpimERAPeRd i AphOrddensPPEie dPy fEDRAGWEEPE €hé Chattésn idf tHige
shape of a tear, further as the opening of the via hole is forned in
the enl ar gesh@actopfcifeuit 12 whadl, igna af i pyebéendedesr feirdwitn g t he
opening of the via hole on the pad is further enlarged, conpared
with the gastnoéd on thetdeulbbeveides ndLdthe redpgpdoattad t hembiote 1heandnge
of 15 al l owabl e m sregistration of the Iight blocking pattern of the
mask fil metchipgrafter wxphsthe and developméent be Fig ezl slsows thegreatly
wi dened and if m sregistration is caused between the pad and the mask
filmb5the coppénteladdlahinpeel t@anihewhiclh the comdadtor coimewitdl? els$ ably
i ndependent of the direction of 20 m sregi stration, for exanple both on
t he narrowtermeéde antgond (A) ishe sedbigeal sviewodf ttke tecppehapkad

Further, a multilayer printed wiring board according to the present

i nvention lanteace i 1Qtetewed t abonag aahine od-&' vin hibge 2. Fidgeyr &oimekling
to the above upper conductor circuit is 25 substantially elliptic and

t he openi Rrefatse seatHorel|views of fehetopperrelahdl FRinake el i phewed
the direction of the |, | onger_axis. In such a nultilayer printed wiring
board, a mgpng the line A-A' iIn Fig. 2.

10 Referring to the copper-clad laminate 10 in which the
conductor circuit 12 is formed and which is shown in Figs. 2
and 3, basically, the pattern of the conductor circuit 12 is
in a mesh, in an opening 8 where the copper-clad laminate 10
is exposed between the conductor circuits 12, no conductor

15 exists and the openings are arranged in the shape of a grid.
However, to secure the area required for a pad 12L (provided
with larger area than the openings 8 and 8L} to which a
conductor circuit 17A shown in Fig. 8, a second conductor
circuit is connected on the conductor circuit 12, which is the

20 surface of the copper layer 9, the opening 8L which is a part
of the openings 8 arranged in the shape of a grid is shifted
right and left in the drawings so that the area of the opening
8L is not overlapped with that of the pad 12L. However, as
the area of each opening 8 or 8L is set to a fixed value, any

25 space surrounded by the core material 11 and the copper layer
9 of the opening 8 or 8L has the same volume.

Next, Fig. 4 shows a state in which each opening 8 or 8L
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- 29- for an internmedi ate | ayer conductor circuit is
elliptic, a |l and for a via hole for connecting to the upper conductor
circuit is elliptic, further as the opening of the via hole is f ormed
at one end of the ellipse of the land in the direction 5 of the | onger
axi s, an allowable range for form ng the opening of the via hole is

enl arged, ekhetiaggpediveah! enabteénductorntsredisbr abi @8 efi1lba wight ,
bl ocking pattern of the mask film to a part in which the via hole is

to be forpedihs1grbgt hpplying shdeheddendnjeedbyrriéali sheglatingi easis
caused between the 10 pad and the mask film the via hole and the pad
can be al $8 on thestappgreohadclaminateabbyshodepéndemny.oB.t heasdthecti on of
m sregi stration, for exanple both on the narrower side and on t he
enl ar ged ginaertdtytbf therrebapel3 with whichA eathi bpgeingr Bnobedshi cang
board according to the present 15 I nvention is also constituted so that
a | ahd fobeafildefiolie naturaldy tbhanessmenjnt velhtiabove appeopenndgc8or
circuit is in the shape of a tear, the opening of the via hole is
formed atorh8L becauggq| thgedppaet ofafuchhan| gpeningeBeerr Bbahay theanect ed

to a
same volume, the quantity of the filled resin 13 overflowing

from the opening 8 or 8L when resin 13 is filled is uniform in
relation to any opening 8 or 8L. Such resin 13 forms a filled

10 resin layer in each opening 8 or 8L and the thickness of the
filled resin layer is equalized in relation to each opening 8
or 8L. The core material 11 is prevented from being warped by
including an inorganic particle in filling resin 13 to reduce
hardening and contraction. As a left solvent is vaporized in

15 heating and causes delamination if solvent resin is used for
filling resin 13, solventless resin is used.

Further, before such filling resin 13 is applied, filled
resin 13 is prevented from being delaminated by oxidizing-
reducing the copper-clad laminate 10 shown in Fig. 3 and

20 roughing the surface of the core material 11 and the conductor
circuit 12. After the filled resin 13 is solidified, the
respective surfaces of the conductor circuit 12 and the filled
resin 13 are polished so that they are smooth so as to prevent
the development of via holes Bl and B2 described later and

25 shown in Fig. 6 and the conductor circuit 17A shown in Fig. 8
from failing.

Particularly, as the state of the resin 13 solidified on
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tear-shaped pad forned on an interlayer insulating layer. In 20 such a
mul tilayer printed wiring board, a pad for an I nternmedi ate | ayer
conductor circuit is elliptic in addition to the above constitution,
a land for a via hole for connecting to the upper conductor circuit
Is in the shape of a tear and as the opening of the via hole is

fornmed i rRHeh@onductoanldnged tharZ ,id keredt €a ftdile e RERItIN cdfrduia Qat t om of
t he via hol e connected to the pad can be enl arged. Hereby, when

an i nter ktayeughosutd athen@dppear-clfad 1 ams fatredd @vem HfSeesin 13
- 30- material and on which a mask filmis stuck is exposed
wi th theoverflowigly fixonc kihey gpesntiergn Sofort 188 ek filidws @adr eéspondi ng to a
part in which a via hole is to be formed to formthe via hole, t he
range of salllicidfliles winsrtdy stomalvicdoofcitdealilti §i2t bslcasisiengdhe Suangdttyerof of
the mask filmto a part in which the via hole is to . be forned is
gredt!|y wiegdmed 3a@ysrf lawingyifomtanyn opendagséd or 8L lsetmediorm, padieand
the mask film the via hole and the pad can . be also stably connected
rel i abl y rés@ectivie sigdiasesaifothies conductegusdaraudits e @indedicoresin he
narrower side _of the tear- i ,

13 filled in the opening 8 or 8L can be polished so that the

resin 13 overflowing from the opening 8 or 8L is not left on

the conductor circuit 12 and the respective surfaces are

10 smooth.

Further, as shown in Fig. 3 (B), a plating resist 16L for
electroless plating is formed in the opening 8L so as to form
conductor circuits in a mesh by electroless plating.

To secure the area required for the pad 12L to which the

15 second conductor circuit 12 is connected, the opening 8L which
is a part of the openings 8 arranged in the shape of a grid is
shifted right and left in the drawings so that the area of the
opening 8L is not overlapped with that of the pad 12L. 1In
this point, this case is similar to the above case.

20 Therefore, as the area of the opening 8L is not required to be
reduced because of the existence of the pad 12L and therefore,
the area of the plating resist 16L required for forming the
opening 8L is not reduced, even an isolated plating resist 16L
is hardly delaminated.

25 Next, as shown in Fig. 5, a first resin layer 14 consisting

of resin provided with refractoriness and heat resistance to

acid or an oxidizing agent is formed on the surfaces of the
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10 shaped pad. Further, a nultilayer printed wiring board
according to the present invention is constituted so that a pad and a
| and are in the shape of a tear and they are connected each other on
the narrower side of the tear shape based upon a multilayer 15 printed
Wi ring board wherein an interlayer insulating |layer is fornmed on a

core nat egbabueBovhicéhctie howandCcendugtion edi kedliih 13 whichSaker gedtnhan
i ntermedi ate | ayer conductor circuit is formed on the interlayer

i nsul ati ngamayeeveanbiynpellisnehg asdl atimigarly, a fayet adhkehivBelayerned
on the internedi ate | ayer conductor 20 circuit, the upper conductor

circuit igsfeomedseinyghef res1n|pteﬁﬁa¢arwumaukatragtbaiﬁéssaahandeé@r a
via hole for connecting to the | ower conductor circuit and a pad for

connect i ngesdsthacepper acdddoct an oxidiktingr agpntviidedoirmetlhe A resiabove
I ntermedi ate | ayer conductor circuit and the above |and 25 and the pad
are 6l ect pacéliciecontheshedn plrovided withl sbllapélity andpheated wiring
board, as a pad connected to the upper conductor circuit forned on
t he inter mediistenceysr eonduoromn oxidizing agent is dispersed in the- 31-

first adhesive layer 15 so as to facilitate roughing the

surface of the first adhesive layer 15 which is described

later and shown in Fig. 6.

10 For the first resin layer 14 and the first adhesive layer
15, photosensitive thermosetting resin and a complex of
photosensitive thermosetting resin and thermoplastic resin are
used so as to facilitate forming via holes Bl and B2 which are
described later and shown in Fig. 6. As tenacity can be

15 enhanced when such a complex is used, the peel strength of a
conductor circuit 17A and the via holes Bl and B2 which are
formed in the first adhesive layer 15 and shown in Fig. 6 can
be enhanced and can be prevented from being cracked because of
a thermal shock. 1In any case, the first resin layer 14 and

20 the first adhesive layer 15 are provided with electrical
insulating property and function as an interlayer insulating
layer together with the filled resin 13 shown in Fig. 4. The
first resin layer 14 may be used in place of the filled resin
13 shown in Fig. 4.

25 Next, as shown in Fig. 6, a photomask film not shown where

a via opening in which a via hole Bl is to be formed is

printed is laminated on the surface of the first adhesive

—43-



circuit and a land for a via hole for connecting to the | ower

conductor circuit are both in the shape of a tear and each pad and
the | and are connected each other on the narrower side, the area for
connection of the bottomof the via hole 5 connected to a pad can be
enl arged. Hereby, when an interlayer insulating |ayer which is

formed on;agb@sesrrahar take via oFeﬁB_ﬂgoﬂl\Mil ekcallesk prkBiksost dakais
exposed with the |ight bl locking pattern of the mask film

correspondifigns@on f@Afthi As equivalenehta ¢he kdhehblet Blbeahobeed to form
the via hole, the 10 range of allowable m sregistration of the |ight

bl ocki ng obtainpdt bgr heat inhge (paskbaklingt) oaditpar exposuitechntihe via hole is
to be formed is greatly widened and if msregistration is caused

bet ween adpwdlapnenhe nEskmf shoh aheiai apkoliegardutitelpatl tanthe viabe al so
stably connected reliably even if msregistrationis 15 caused in the

di rebt i onhoflet B& ,n&heoped 3RBewbfichhést eapart of tbhapeddpatiorStiessiks
hardly converged to a connection in whi ch the pad and the | and are
connect edl@aéhrvedepnatlie core métébyalaﬁllmﬁeﬁxayéedknsaﬁﬁerngeaayer can
be al so prevented from being cracked in a heat cycle. A

mul ti| ayeFrpREMECRE - WwEPPNEUBSaFE Récbhai A4res pABepiEsehnyer 15 LBvention is
al so constituted so that a land for a via_hole is in the shape of a

t ear and FﬁégaﬁénpﬁgrSﬁOFHBQV?arﬁﬁﬂé particle ddigpgysed Pﬁetéﬁlﬁﬂﬁéﬁ part

based upon ltila er ripted
P dﬁeggve la 95 by acid or an oxidizing agent so as to form

10 an anchor in the shape of an octopus trap shown in Fig. 9 and
prevent delamination described later of the plating resist 16
shown in Fig. 7 and the conductor circuit 17A shown in Fig. 8.

Next, as shown in Fig. 7, after a catalytic nucleus is
applied to the pad 12L exposed inside the via opening

15 equivalent to the via hole Bl and in it and the surface of the
first adhesive layer 15 the surface of which is roughed, a
liquid photosensitive resist is applied and dried. A
catalytic nucleus is applied so as to precipitate metal in
electroless plating which is described later and shown in

20 Figs. 8 and 9 and the liguid photosensitive resist is dried so
as to solidify such a catalytic nucleus. After the liquid
photosensitive resist is dried, a plating resist 16 is formed
on the surface of the first adhesive layer 15 by exposure and
development.

25 Next, as shown in Fig. 8, after the plating resist 16 is
formed on the surface of the first adhesive layer 15, a plated

thin film 17B shown in Fig. 9 is formed in a part in which the
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W ring board wherein an interlayer insulating layer is formed 25 on a
base material on which the | ower conductor circuit is formed, the
upper conductor circuit is formed on the i nterlayer insulating |ayer
and the above | ower and upper - 32-
conductor circuits are electrically connected via a via hole provi ded
in an intgrhayry rasibet ipgikayet. fbPmedchyaactivativht byayeidpei nted

W ring board, en an interlayer insulating | ayer which is forned on
a base mageludioandnanpwhinabyaplaskng by elettrotessupkatingxposadivhth the
| i ght bl ocking pattern of the mask filmcorresponding to a part in
whi ch t heaftarwatéd,i the oxideofhémf of meHet plabed thénvialinol@Bbiesause a

|l and for a via hole is in the shape of a tear and the opening of the
vi a hol e removedsbyothedachivhtien| afgadigact soluthent and theppatthenrange
of 10 al l owabl e m sregistration of the Iight blocking pattern of the
mask5fi | npfothepaendiateoni chrehatvidAhdsefosmed dr thenpllated thin Fidamt|y
wi dened and if the msregistration of the mask filmis caused, the
openi ng ol7Bhehowa kol Eigandbkyafegondan¥dplating using ehegryedepart of

t he tear-shaped | and i ndependent of the ) . )
plating solution. Such a conductor circuit 17A is located on

the conductor circuit 12 formed on the core material 11. That
is, the conductor circuit 17A where the via hole Bl is formed

10 in the via opening in the first adhesive layer 15 can be
obtained. Such a via hole Bl, in details the conductor
circuit 17A provided with the via hole Bl is connected to the
conductor circuit 12 formed on the core material 11 via the
pad 12L.

15 Fig. 9 shows a state in which the plated thin film 17B by
primary plating and the conductor circuit 17A by secondary
plating are formed. To secure adhesion between the plated
thin film 17B and the conductor circuit 17A formed on it, the
roughed face of the first adhesive layer 15 is traced.

20 Therefore, an anchor is formed on the surface of the plated
thin film 17B as that of the first adhesive layer 15. For
primary plating, two or more types of metallic ions are used
and to enhance peel strength, the plated thin film 17B is
constituted by an alloy. Further, the conductor circuit 17A

25 is equivalent to electrical wiring and as the conductor
circuit is required to be thick, compared with the plated thin

film 17B, high electrical conductivity and a fast
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15 direction of msregistration. Stress is hardly converged to a

connection between the | and and the upper conductor circuit and
hereby, an interlayer insulating |ayer can be al so prevented from
bei ng cracked in a heat cycle. Further, a nultilayer printed

W ring board according to the 20 present invention is constituted so
that pl urpdeciipi ¥ iafy afate are r@diavicdnbItkengfurd hombaypands i | ayer
printed wiring board. In such a nmultilayer printed wiring board, as
plural metalMiix hiedresisshavesl Edmbanmdianye pladiarf.ed, secure connection is
enabled via the residual via holes even if sonme via holes are 25

di sconnect ed Next ,t les whabvabiin tRigf 1di,s cormwmcinidoresdm Hayer 18 greatly

reduced. A plating resist can be prevented from bei ng | eft after
devel opnensistting ioft érleectdmen nefsin @ig dlig first resin layer 14 and a
- 33- pattern and a pad by forming the pad and a land in the

shape secaifd @dhesive lhvay i Iedasostimunahdhe sanehgesion asf thise pad
and the | and can be increased, the strength of sticking can be
enhanced fiyrsthadhegisgs daer st wiie framed wmddia isoirfagesf the  effects

can be realized wthout increasing dead space between
plating resist 16 and the conductor circuit 17A as also shown

in Fig. 5 and the surface of the second adhesive layer 19 is
roughed by removing a resin particle dispersed in the second

10 adhesive layer 19 by acid or an oxidizing agent so as to form
an anchor in the shape of an octopus trap. As the second
resin layer 18 and the second adhesive layer 19 are provided
with electrical insulating property, both function as an
interlayer insulating layer.

15 Next, as shown in Fig. 11, a hole simultaneously through
the pad 12L which is a part of the conductor circuit 12 on the
core material 11 and the conductor circuit 17A provided with
the via hole Bl is drilled, a plating resist 20 is formed
after a catalytic nucleus is applied as also shown in Fig. 7

20 and a multilayer printed wiring board 1 is completed by
forming a through hole H provided with a hole conductor layer
21 in the vicinity of the upper and lower openings and inside
the hole by secondary plating as also shown in Fig. 8.
(Embodiment)

25 The embodiment of the multilayer printed wiring board 1
manufactured by a fully additive process will be described

below referring to Figs. 1 to 11 which show its concrete
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wWiring patterns and are useful in manufacturing a high density W ring

boar d. BRI EF DESCRI PTI ON OF THE DRAW NGS 10

Figs. 1 to 11 are explanatory draw ngs showi ng a printed Wi ring board
equivalent to a first enbodi nent, Fig. 1 is a sectional view
showi ng a copper-clad | am nat e; Fig. 2 shows the pattern of a
conductormahﬁgubturing proceski.gs. 3 are sectional vigmslshomnng t he
copper-clad 15 | aminate on which a conductor circuit is fornmed;

Fig. 4 is the(sgchi ghabsvepux9f cbppeeoppariamliadtbaisnabeéd for thBOW Nng a
state in which an opening is filled with resin; Fig. 5is an

expl anat ocyppeawchgdshemingte $Dakhown whi Eliga 1. first resin layer and

a first adhesive layer are formed on the 20 conductor circuit;
Fig. 6 is an €2pl @npraocyctlawidg ehohany asstaté forwetchifg shownvia hol e

Is formed in the first resin |layer and the first adhesi ve | ayer
Fig. 57 i sFagsexpl andt3ky drawi ng showing a state in which a 25 plating
resist is forned on the first adhesive |ayer; Fig. 8 is an _
expl anat ory d¥h@i agppAsweagtarst afethe ebndhchor circudhdl2tmaycbecuit is
formed in the via hole; - 34-

formed by laminating a photoresist film, exposing and
developing so that the pattern is in a mesh, providing an
isolated plating resist layer opposite to an opening and

10 applying electroless plating after an adhesive layer
equivalent to the first adhesive layer 15 and the second
adhesive layer 19 provided with a roughed surface is formed on
a base material 10 on which no copper is clad such as a glass
epoxy base material, a polyimide base material, a ceramic base

15 material, a metallic base material, a base material on which a
conductor circuit is formed.

(3) Solventless epoxy resin 100 weight, silica powder (1.6
um) 170 weight and an imidazole hardening agent 6 weight are
mixed in the filled resin 13 shown in Fig. 4. Applied filling

20 resin 13 is hardened by holding it under the temperature of
150° ¢ for ten hours.

Polyimide resin may be used in place of solventless epoxy
resin.

(4) The composition of resin constituting the first resin

25 layer 14 shown in Fig. 5 is produced as follows: That is, a
compound of 70 weight of acryl equivalent to 25% and cresol

novolac epoxy resin (manufactured by Nihon Chemical, molecular
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Fig. 9 is an enlarged explanatory drawi ng schematically showi ng a
state in which the conductor circuit and the first adhesi ve | ayer are
adherent;

Fig. 10 is an explanatory drawing showing a state in

whi ch 5 a second resin layer and a second adhesive |ayer are formed on
the plating resist and the conductor circuit in the via hole; and
Fig. 111 gleagfh%ct h&03l) \all%woi%\a NG @iB@HhyleReeig1Ridol! @dmethyl Withiedg

boar d. Figs.” 12 to 16 are expl anatory drawnngs showi ng a printed
W ring bogpghpagui \p@h%tthteq FuaToend e red )T 3anedilght, an ifFdazadeuri ng
met hod, gs. 12 are sectional views showing the printed wring
boar d; 151arden1nl§I @geh% o & RicAlyheh quiai flale uprddn byd Shiikioky: lOherdcal,

Fig. 14 is an enlarged partial sectional view schematically showi ng a
state in wrade danidit SHIMZEICN NS Wapriol@dtayey dematured tmistallic area is

exposed,;

of

)

10

15

20

25

Figs. 15 are explanatory drawi ngs show ng the variation

g doiraxdy ardivtli)orisoaytinate which is a photosensitive monomer of
10 weight (manufactured by Toa Gosei, trade name: Aronix
M325), benzophenone of 5 weight (manufactured by Kanto
Chemical) as an initiator and Michler's ketone of 0.5 weight
(manufactured by Kanto Chemical) as a sensitizing agent are
mixed adding NMP, are adjusted using a disperser so that their
viscosity is 1.2 Pa's (23%1° C) and are kneaded by a three-
roll kneader.

The adhesive solution for forming the first adhesive layer
15 shown in Fig. 5 is produced as follows: That is, a
compound of 70 weight of acryl equivalent to 25% and cresol
novolac epoxy resin (manufactured by Nihon Chemical, molecular
weight: 2500) dissolved in diethylene glycol dimethyl ether
(DMDG), polyether sulfonate (PES) of 30 weight, an imidazole
hardening agent of 4 weight (manufactured by Shikoku Chemical,
trade name: 2E4MZ-CN), caprolactone denatured tris
(acroxyethyl) isocyanate which is a photosensitive monomer of
10 weight (manufactured by Toa Gosei, trade name: Aronix
M325), benzophenone of 5 weight (manufactured by Kanto
Chemical) as an initiator and Michler's ketone of 0.5 weight
(manufactured by Kanto Chemical) as a sensitizing agent are
mixed, an epoxy resin particle of 35 weight with the mean

particle diameter of 5.5 um (manufactured by Toray Industries,
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Figs. 16 are process draw ngs show ng a process of manuf acturi ng the
printed wiring board. Further, Figs. 17 to 27 are explanatory
drawi ngs showi ng a printed wiring board equivalent to a third

enbodi ment, 25 Figs. 17 show connection structure in which a
connecti ng pad formed on a core material for which the nultilayer

printed tradeWnamed &Q@?GlQQﬁhﬁakﬁﬁteb@x&hQé%ﬁthaQEH@dbﬁbﬁt5iﬁeu§hd and a
- 35- pattern on an interlayer insulating |ayer are

connect edyMitA &he mean Yaathelle diiagettt OF) 0.5 um) sdreshadded tdechese
mul tilayer printed wiring board; Fig. 17 (B) is a sectional view

showi ng t hgxture anduimiixedy adddmign e ,withieyg dreand;just®d usingFiag. 18 is a
pl an showing the nmultilayer printed wiring board equivalent to the
second endddipeesier so that thefirgvik@osity flsal .2h®airag(23hil’t C)aged are
printed wiring board equi valent to a third enbodi nent;
Fi g. 520 i &naaglean byhawitig ese-malltli kaygedepr.i nted wiri ng board 10
equi valent to a fourth enbodi nent; Figs. 21 show connection
structure in \ihieclkcomposindon @of resin constituting the first resin layer
14 produced as described above is applied using a roll coater
and dried (prebaked) at the temperature of 60° C after leaving
it for 20 minutes in a horizontal state. The adhesive
10 solution of the first adhesive layer 15 produced as described
above is also similarly applied using a roll coater and dried
(prebaked) at the temperature of 60° C after leaving it for 20
minutes in a horizontal state.
Epoxy resin is used for the above first resin layer 14 and
15 the above first adhesive layer 15, however, in addition,
thermosetting resin such as polyimide resin,
bismaleimidetriazine resin and phenol resin and photosensitive
resin of these, thermoplastic resin such as polyether
sulfonate, a complex of thermoplastic resin and thermosetting
20 resin and a complex of photosensitive resin and thermoplastic
resin may be used. Epoxy acrylate generated by reacting epoxy
resin with acrylic acid or methacrylic acid and a complex of
epoxy acrylate and polyether sulfonate are desirable out of
these. It is desirable that such epoxy acrylate is obtained
25 by reacting 20 to 80% of all epoxy radicals with acrylic acid

or methacrylic acid.

Further, It is desirable that a resin particle for the
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pad forned on an interlayer insulating |layer and a pattern on

another interlayer insulating |layer are connected via a via hole in
a multilayer printed wiring board equivalent to a 15 fifth enmbodi nent,
Fig. 21 (A is a plan show ng the multilayer printed wring board;
Figs. 21 (B) is a sectional view show ng the multilayer printed

Wi ring bogigst adhesive Mager2dsi §sa skh@akt2R0WuRY oF quthbﬁﬁe&eeﬁkﬁhﬁ@,
Wi ring board equi val ént to a sixth enbodi nent; 0 Fig. 23 is a

pl an showregia pokidelra@r /i o Eledd iMda bdddl particPélUdVah&drf O(B) a
sevent h enbodi nent ; Fig. 24 is a plan showing a multilayer
printed wcohdgnbedr particleegenerated by edndeltihgeneadi-Festistant
Figs. 25 show connection structure in which a connecting 25 pad forned
on an i nt eekdyepowdenl at iungy daybesanth aa peederpadiicle dianetde; (Nfeil ayer
i nsul ating |ayer are connected via a via hole in a nmultilayer printed
Wi ring boaidtagqe ol dehtt-aresistant resin powder 10 um or less in -&Gmean
ninth enbodinent, Fig. 25 (A) is a plan showing the multilayer
print ed wpairtdcheaddameitgr2angdBheias-axesdstiaotalresiewpsiwderng u«m or less
in a mean particle diameter and (4) a psuedoparticle generated
by depositing at least one of heat-resistant resin powder 2 um
or less in a mean particle diameter and/or inorganic powder on
10 the surface of heat-resistant resin powder 2 to 10 um in a
mean particle diameter. It is because these can form a
complicated anchor that these are used.
In this embodiment, epoxy resin is used for a resin
particle for the first adhesive layer 15, however, amino resin
15 such as melamine resin, urea resin and guanamine resin may be
also used and these is soluble in chromic acid or phosphoric
acid. The solubility of epoxy resin in acid or an oxidizing
agent can be arbitrarily changed by changing the type of its
oligomer, the type of a hardening agent and bridge density.
20 For example, bisphenocl A epoxy resin oligomer processed by an
amino hardening agent is readily soluble in an oxidizing
agent. However, attention is required to be paid to it that
novolac epoxy resin oligomer processed by an imidazole
hardening agent is hardly soluble in an oxidizing agent.
25 (5) In exposure shown in Fig. 6, after the base material is

exposed using an ultra-high pressure mercury lamp 400 mj/cmz,

it is further exposed at approximately 3,000 mj/cm2 using an
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the nultilayer printed wiring board; Figs. 26 show connection
structure in which a connecting 5 pad on a base material and a pattern
on an interlayer i nsulating | ayer are connected via a via hole in a
mul til ayer printed wiring board equivalent to a tenth enbodi nent,

Fig. 26 (A) is a plan showing the nmultilayer printed wring board;
Fig. 26 yByrashighestéopate VinereehpWi aipt hermliéveBygheRt | Nt edetHPlend i ng

board; - Figs. 27 show connection structure in which a connecting
pad for ngllyesl adinatileyl agelier NEDUEE ) NYs | ayed . anTh ah@at t ©f Satilent anot her
interlayer insulating |ayer are connected via a via hole in a
mul ti | aygrosthakengyy rihg bose dnaterial eis heldnat 16he eémpendtuesbofli nent,
Fig. 27 (A is a plan showi ng the mul tilayer printed wiring board;
Fig. 27 1B)° Cs farsddvieomaiurs. The dirsttowiesgnt leyex tlid aper tivei diedtwi ri ng
board; and Figs. 27 (O and 27 (D) are plans showing the multilayer
priht ed adheésgve layebobd docpn ove dEermed hsali that epackobse® i sm $hrigdkt dves.
20 Figs. 28 to 40 are explanatory draw ngs for explaining pri or
art, the aboyg gprogessing secin dpEPCos2Wnghbw ncughbppethe| surfage nat e
in a conventional nultilayer printed wiring board; . Fig. 29 is a
sectionaﬁh%i%@F%H%@F%ﬁlﬁhel%d%bﬁPe@Ih@ chromi¢ 3 Hat @f o0 whi &®ra2Qonduct or
circuit is forned in the | . . . . i

minutes, epoxy resin which is a resin particle for the first

adhesive layer 15 is dissolved in chromic acid and removed and

10 the roughed surface where a large number of minute anchors are
formed is formed.

In this embodiment, chromic acid is used for an oxidizing
agent, however, it is desirable that for acid, organic acid
such as phosphoric acid, hydrochloric acid, sulfuric acid,

15 formic acid and acetic acid is used. It is because if surface
roughing processing is performed, the conductor circuit 12a
exposed from the via opening equivalent to the via holes Bl
and B2 is hardly corroded. For the other oxidizing agent,
permanganate (potassium permanganate) is desirable.

20 (6) The catalytic nucleus shown in Fig. 7 is beforehand
processed in the solution of PdCl1l,'2H,0 0.2 g/1, SnCl,'2 H,0 15
g/l or HC1 30 g/l1. For liquid photosensitive resist, liquid
photosensitive resist on the market is used and applied so
that a layer is 30 um thick. The plating resist 16 is formed

25 so that the width is 50 um.

For a catalytic nucleus, a noble metal ion and colloid are

desirable, however, palladium chloride and palladium colloid
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conventional multilayer printed wiring board; Fig. 30 is a
sectional view of the copper-clad | am nate

- 37- showing a state in which an exposed area is filled
with resin in the conventional nultilayer printed wiring board;
Fig. 31 shows the pattern of a conductor circuit in the conventi onal
mul tilayep,priBt gdewl.ri ng board; 5 Fig. 32 is a sectional view of
the copper-tlad | am nate showing a state of filled resin left on a
pad in the rpor 16gQ¥68NpheRakenBlitilayeespsint adcoinposdthoar dponsisting
Fig. 33 is a sectional view of the nultilayer printed W ring board
showi ng aogt apexiynaviiythte gendrated byr eeatting £Poxyceoesdat edthi a the

|l eft filled resin in the conventional mul tilayer printed wiring

boar d; acrylic hcdd 34 metacsgiticomalidvaed showmidaaodenhemtiennal base
mat eri al ; Fig. 35 is a plan show ng the conventional base

mat esi al ; agéht and aFicgmpd6iitioa seosiistdngyodwepokymacicydhite,showi ng a
state in which an interlayer insulating layer is fornmed on the

polyether sulfonate and an imidazole hardening agent may be
used. It is desirable that the ratio of epoxy acrylate and
polyether sulfonate is approximately 50 to 50 to 80 to 20. it
is because if epoxy acrylate is too much, flexibility is

10 reduced and if it is too small, the characteristics of
photosensitivity, resistance to a base, resistance to acid and
resistance to an oxidizing agent are deteriorated.

It is desirable that epoxy acrylate is generated by

reacting 20 to 80% of all epoxy radicals with acrylic acid or

15 metacrylic acid. It is because when the degree of
acryloylation is too high, hydrophilic property by a hydroxyl
group is high and hygroscopicity is enhanced, while when the
degree of acryloylation is too low, resolution is
deteriorated. Further, it is desirable that for epoxy resin

20 which is basic resin, novolac epoxy resin is desirable. It is
because bridge density is high, the absorption coefficient of
the hardened can be adjusted to 0.1% or less and resistance to
a base is excellent. For novolac epoxy resin, there are
cresol novolac resin and phenol novolac resin.

25 (7) Activation shown in Fig. 8 is performed in sulfuric
solution of 100g/l. Primary plating is performed in

electroless copper-nickel alloy plating bath provided with the
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conventi onal base material; Fig. 37 is a sectional view show ng a

state in which as heretofore, the interlayer insulating |ayer is
exposed through 20 a mask film Fig. 38 is a sectional view of
a printed wiring board showing a state in which as heretofore, a via
hole is forned in a netallic area and a connecting pad,

Figs. 39 WAl CofbstliA. Ur @rHe vl o @RAC N p14R ingP ¥ thoriged
on a core materia a pattern on the Interlayer |nsulat|ng | ayer

are Conne%toedcvaﬁdﬂaﬁevmné%f 40ppP8g in thEOPYEPLA§NBALHULE | bA¥Ehowt | Nt ed
Wi ring board, Fig. 39 (A - 38-
pl an show ng m&amﬂltd Is%metr--prcuyoqumgdl ng sh@anty (Ri.G. g32)( B) is a
sectional view showing the nultilayer printed wring boar d;
Figs. 40 show connect i-nNsiSOyCEHL0E ;i 95WHI @it g260Qa@gting 5 pad formed on
an interlayer insulating layer and a pattern on anot her interlayer
i nsulmting | aywmprex ioRn repimd- \LNg 8,502 ; 0.23 hel e60g/1he conventional
mul tilayer printed wiring board, Fig.

Reducing agent ---NaPH,0,'H,0 ; 0.19 M (20 g/1)

pH modifier ---NaOH ; 0.75 M (pH = 9.5)
Stabilizer ---Nitrate ; 0.2 mM (80 ppm)
Surface active agent ; 0.05 g/1

10 The rate of precipitation is 1.7 um /hour.

A copper-nickel-phosphorus plated thin film 17B
approximately 1.7 um thick is formed in a part in which the
resist 16 is not formed by performing primary plating under
the conditions described above. Afterward, the base material

15 is lifted out of the plating bath and plating bath which
adheres on the surface is washed away by water.

Further, the oxide film of the copper-nickel-phosphorus
plated thin film 17B is removed by activation using acid
solution. Afterward, secondary plating is applied to the

20 copper-nickel-phosphorus plated thin film 17B without
substituting palladium. For plating bath for secondary
plating, plating bath provided with the following composition
is used. The temperature of plating bath is 50 to 70° C and

the time of dipping in plating is 90 to 360 minutes.

25 Metallic salt -—- CuSO0,'5H,0; 8.6 mM
Complexing agent --- TEA ; 0.15 M
Reducing agent ~== HCHO ; 0.02 M
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40 (A) is a plan showng the printed wiring board; and Fig. 40 (B) is
a sectional view showing the printed wiring board. 10

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Enbodi ments in
whi ch the present invention is enbodied wll be descri bed bel ow
referring to draw ngs. (First Enbodinment) 15 A printed

W ring boardoeneirgal ent to a firsstabbbiizeEnsuch as bBippridyy andt he
present invention will be described bel ow referring to Figs. 1 to 11.
Figs. 1 potadsihmwfeheocyanideaaulattiei hgtprocess of a nultilayer printed
Wi ring board 1 according to the present invention. In Figs. 6 to 10,
the 20 | oBbe paetipfitationerabeeisab 4m VYBoomitted, however, it is
simlar to the upper part of the core material 11 shown in the

drawi ngs. FiThe, capdghten carfiugt 17Aaisofpemed| ad thei phated thinlfilm

whi ch a copper layer 9 which is a conductor |ayer is formed on the
cor & nat &7 Babyl1pewrfipening gepasdanut pLpbingsundsr theephews.

Next, the copggr-clad | ami nate 10 in which a conductor . circuit 12 is
formed ogfnditimBscoppérerypsd,othe bpegi magepyal is lifted out of

-39 plating bath and plating bath which adheres on the surface is
washed away by water.
For primary plating, at least two metallic ions of copper,
10 nickel, cobalt and phosphorus are required to be used and it
is because the strength of these alloys is high and peel
strength can be enhanced. A copper ion, a nickel ion and a
cobalt ion are procured by dissolving a copper compound, a
nickel compound and a cobalt compound such as copper sulfate,
15 nickel sulfate, cobalt sulfate, copper chloride, nickel
chloride and cobalt chloride. It is desirable that
electroless plating solution includes bipyridyl. It is
because bipyridyl can prevent metallic oxide from being
generated in plating bath and can prevent a nodule from being
20 generated.
For a complexing agent, hydroxycarboxylic acid is used and
it is because it forms a stable complex with a copper ion, a
nickel ion and a cobalt ion under the condition of basicity.
For hydroxycarboxylic acid, citric acid, malic acid, tartaric
25 acid and others are desirable. It is desirable that the
concentration of hydroxycarboxylic acid is 0.1 to 0.8 M. If

the concentration is smaller than 0.1 M, a satisfactory
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| am nating a photosensitive dry filmwhere the pattern of the

conductor circuit 12 which is a first conductor circuit is printed
on the doubl e sides of the copper-clad |am nate 10 and etching after
exposure and devel opnment. Fig. 2 shows the 5 copper-clad lamnate 10 in
whi ch the conductor circuit 12 is formed. Fig. 3 (A) is a sectional

view of tBemprpRetaghad be formednhAdl abhOriaeWpealipatatibnnand- thei N Fig.
2. Figs. 4to 11 are al so sectional views of the copper-clad

| am nat e d@cevmpoedtion of aligaddt beel caasAdA’ [T Ehe. cdnceh@ration
Referring to the copper-clad |lamnate 10 in which the conduct or
circuit l12xceefier 0ed,apdobiiems thasthohwe ratEi gf. p2ecipitatdnd 3s bastcal ly,
the pattern of the conductor circuit 12 is in a nmesh, in an opening
8 wher e t hedcbpgdepgehads| afiteat gebeérated arescexpeded between the conduct or
circuits 12, no conductor 15 exi sts and the openings are arranged in the
shapé of a grfd. reduce howmetedlitoisactireat metaléacr edieiment,f ar radpadng2L
(provi ded with larger area than the openings 8 and 8L) to which a
conduct or agepréuiis BPRAshBdAn iktnipi gdesdrahlectbatl adndgessrone of circuit is
connected on the conductor circuit 12, which is the 20 surface of the
copper | agéfebydenehyperhrgrbitehilerliliedappasphinate)qf hydsobpaatrgand
arranged in _the shape of _a grid _is shifted, right and left in the
drawi ngs B¥ArRZiNehésSafesestednhéospanrRgucing agent. It is because

these reducing agents are water soluble and excellent in
10 reducing power. If hypophosphite is used, nickel can be
precipitated.

For a pH modifier, at least one of sodium hydroxide,
potassium hydroxide and calcium hydroxide is required to be
selected and these are all a basic compound. It is because it

15 forms a complex with a nickel ion and others under the
condition of basicity that hydroxycarboxylic acid is used.

For secondary plating, the base material may be also dipped
in the following electroless plating solution. That is, the
electroless plating solution consisting of a copper ion,

20 trialkanolamine, a reducing agent and a pH modifier is
characterized in that the concentration of a copper ion is
0.005 to 0.015 mol/1l, that of a pH modifier is 0.25 to 0.35
mol/1 and that of a reducing agent is 0.01 to 0.04 mol/l.
This plating bath is stable and a nodule is hardly generated.
25 It is also desirable that the concentration of trialkanolamine
is 0.1 to 0.8 M. It is because plating precipitating reaction

fastest progresses in this range.
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8L is not overlapped with that of the pad 12L. However, as t he area
of each opening 8 or 8L is set to a fixed value, any 25 space surrounded
by the core material 11 and the copper |ayer 9 of the opening 8 or 8L
has the same vol une. Next, Fig. 4 shows a state in which each
opening 8 or 8L - 40- _
exi sting betweenish@es@ndbTéothatr €Ukt shé2absvéi tredlvhhblamine, &€sin 13
by applying and hardening el ectrical insulating resin 13 on the
copper - cl ddakanbnat ef18rdbohanbbakige, StriAdsbpanolaminequantity of the
resin 13 with which each opening 8 or 8L can 5 be filled is naturally
t he sane tnimethanobhamdnengndpénipgofanolaminer i8lsbdkeatied.t hetspace of
such an opening 8 or 8L has the sanme volume, the quantity of the
fill ed rebenau8eotbef| anengater soltbdent hEtopendegiBable8thahefioresin 13
is filled is uniformin relation to any opening 8 or 8L. Such resin
13 fbérns meducind agent,rati hepapepngnoéashdeprdenghgpophgsphitie: he
t hi ckness of the filled resin layer is equalized in relation to each
openi ng shydrobongtegandThgdsarananiér falecteds pitvaatbachusm bhevigawar ped
by i ncl udi ng. an inorganic particle in filling resin 13 to reduce
water soluble and have reducing power under the condition of
basicity. Further, it is desirable that for a pH modifier, at
least one of sodium hydroxide, potassium hyrdoxide and calcium
10 hydroxide is selected.
(8) As shown in Fig. 10, a second resin layer 18 consisting
of the same material as that of the first resin layer 14 and a
second adhesive layer 19 consisting of the same material as
that of the first adhesive layer 15 are formed on the surface
15 of the plating resist 16 and the conductor circuit 17A as
described in (4) shown in Fig. 5. The surface of the second
adhesive layer 19 is roughed by removing a resin particle
dispersed in the second adhesive layer 19 and an anchor in the
shape of an octopus trap is formed as described in (5) shown
20 in Fig. 6.
(9) As shown in Fig. 11, after a catalytic nucleus is
applied, a plating resist 20 is formed as described in (6)
shown in Fig. 7, secondary plating is performed as described
in (7) shown in Fig. 8, a through hole H provided with a hole
25 conductor layer 21 is formed and the multilayer printed wiring

board 1 is completed. (Comparative Example)

A comparative example is basically similar to an
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hardeni ng and contraction. As a left solvent is vaporized in 15 heat i ng
and causes delam nation if solvent resin is used for filling resin
13, solventless resin is used. Further, before such filling resin
13 is applied, filled resin 13 is prevented from bei ng del am nated by
oxi di zi ng- reduci ng the copper-clad |amnate 10 shown in Fig. 3 and

20 roughimibd ket fR6PePér | e ROTEITRYEF | Bt iddedN@it g COSEKET DI

circuit 12. After the filled resin 13 is solidified, the respective

surfaces ofhéfeigofekictioe €onduttod carcuibvelditopned out s€Stie Iomper
polished so that they are snoboth so as to prevent t he devel opnent of
vi a hol es Blyando B2f delserdcdypperatbad abdmirdste Bhpwhé nopeging $Ihdeh heh
conductor circuit 17A shown in Fig. 8 fromfailing.
Particul ariy,a gsattheoftthe ofenimgs e8iaridngedi ih ftleel sinape of a grid is
-41- t he conductor circuit 12 is even in the conductor
circubt 12not shiftdd caghomt thdef toppeemibdbditnenin et etH® awvem of thsin 13
overflowing fromthe opening 8 or 8L overflows and is solidified on
t he conductmening cti ara@ndethespad hB2lgubmtreduedd as in the prior art to

secure area required to the pad 12L connected to the conductor
circuit 17A on the conductor circuit 12, therefore the pattern
of the conductor circuit 12 is in a mesh and the openings are

10 arranged in the shape of a grid, however, the space of the
opening around the pad 12L is smaller than that in another
multilayer printed wiring board is manufactured.

As a result of the continuity test of the conductor
circuits 12 and 17A in the multilayer printed wiring board 1,

15 there is no problem in conduction between the conductor
circuits in the multilayer printed wiring board 1 equivalent
to the first embodiment, however, conduction between the
conductor circuits in the multilayer printed wiring board 1 in
the comparative example cannot be verified.

20 When the pad 12L of the conductor circuit 12 in the
multilayer printed wiring boards 1 in the first embodiment and
in the comparative example is observed with an optical
microscope, the filled resin 13 is left on the pad 12L of the
conductor circuit 12 for connecting the conductor circuits 12

25 and 17A in the multilayer printed wiring board 1 in the
comparative example. In the meantime, in the multilayer

printed wiring board 1 equivalent to the first embodiment, no
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5 resin 13 overflowi ng fromany opening 8 or 8L is uniform the

respective surfaces of the conductor circuit 12 and the resin 13
filled in the opening 8 or 8L can be polished so that the resin 13
overflow ng fromthe opening 8 or 8L is not left on t he conduct or

circuit 12 and the respective surfaces are 10 snoot h.

Further, £5138@WesinFly. c3niB}, bé PAifIEdr 68 She 1$4df DIL of the
el ectrol ess plating is forned in the opening 8L so as to form

conduct orcéndigeitdés ¢iréuiesh2 bfoel eshnetessgpthéi dgnductor circdbtsetrare
the area required for the pad 12L to which the 15 second conductor
circuit 1&ndslzammeitkdistbguipebeny 8t thecdame locatiom pairthefalbhdrec-
openings 8 arranged in the shape of a grid is shifted right and | eft
in the dréaesogsbed.t hat the area of the opening 8L is not overl apped
with that of the pad 12L. In this point, this case is simlar to the
above case. DO is Threstimed becaute bheamoitibayepeprigted wirinmy beaxdred
to be reduced because of the existence of the pad 12L and therefore,
the area bfimhehe| cemparakiveteisnpiequas cthe ofilbedn ngsimel3 withopeni ng
8L is not reduced, even an isolated plating resist 16L I's hardly
deIan1nat%heCt250a1 insnkxtingsPEPRARLY niFi it on thespadekih ¢hykhe 14
consi sting resin provided with refractoriness and heat resistance
to %@m@u%iaoan%wam b adBneXiStE OPHEVCR e coRduskRr FifgRits

12 and 17A, the area of a connection between the conductor

10 circuits 12 and 17A is remarkably reduced and as a result, the
connection between the conductor circuits 12 and 17A is
disconnected and the conductor circuits 12 and 17A are
electrically insulated.

As described in details above, as in the multilayer printed

15 wiring board 1 equivalent to the first embodiment, the opening
8L existing around the pad 12L which is a photovia land is
arranged so that it is not overlapped with the area of the pad
12L and therefore, the area of the opening 8L existing around
the pad 12L and that of another opening 8 are equal, the

20 guantity of resin 13 filled in each opening 8 or 8L is equal
throughout the printed wiring board 1, in other words, the
quantity of resin 13 overflowing from each opening 8 or 8L
when each opening 8 or 8L is filled with resin 13 can be
uniformed in relation to any opening 8.

25 Hereby, the thickness of a filled resin layer formed by
filling each opening 8 with resin is substantially equal, a

state in which the filled resin 13 overflowing from each
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-42- conductor circuit 12 and the filled resin 13 which are
at the sane | evel by polishing and simlarly, a first adhesive | ayer
15 consisting of resin provided with refractoriness and heat

resistance to acid or an oxidizing agent is forned. A resin 5 particle
not shown provided with solubility and heat resi stance to acid or an

oxi di zi ng ggentns 8dbeP8rsSed be¥@owed on ftheStoadiesorecizrgitlizseanas to
facilitate roughi'ng the surface of the first adhesive |ayer 15 which

is describggd even th&@h?hoamdt%@ow&ihmeﬁi@ir@ng Bard 1 ahar whea thest
resin layer 14 and the first adhesive |ayer 15, photosensitive

t her noset t iragpeesiieaBir&acedpbéX thle conductpltotdsenditt it geahbdethesghti ng
resin and thernoplastic resin are used so as to facilitate form ng
via hol es B2LandeBpoliishledase that thegsatiebedobaher iandsshowncanskedg. 6.
As tenacity can be 15 enhanced when such a conplex is used, the peel
strengt h ofthat the fdddedctresin NGuiolvetrTAocsmidgt Heom &heobpenkBhgaBd B2 whi ch
are formed in the first adhesive layer 15 and shown in Fig. 6 can
be enhancedramnddcahebgagdr d2&ntisd lefdmobeithg padcked.bedsuserebult, when
the adhesive layer 15 is formed on the printed wiring board 1
and the conductor circuit 17A provided on the adhesive layer
15 and the pad 12L are connected, they can be securely
10 connected without causing disconnection.

Particularly, the pattern of the conductor circuit 12
formed in the copper layer 9 stuck on the double sides of the
core material 11 is in a mesh, therefore any opening 8 or 8L
formed on the surface of the copper layer 9 is provided with

15 fixed area and arranged in the shape of a grid, when area
required for the pad 12L to which the conductor circuit 17A on
the conductor circuit 12 is connected cannot be secured on the
surface of the copper layer 9, that is, the conductor circuit
12 which is a pattern in a mesh, the area required for the pad

20 12L on the conductor circuit 12 can be secured by forming the
conductor circuit 12 in the shape of the pattern in a mesh
where a part of the openings 8 and 8L arranged in the shape of
a grid is shifted without reducing the area of a part of the
openings 8 and 8L to secure the required area on the pad 12L,

25 the surface of the filled resin 13 filled in the openings 8

and 8L can be polished so that it is smooth, the conductor

circuits 12 and 17A can be connected in the pad 12L in which
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a thermal shock. In any case, the first resin layer 14 and 20 the first
adhesi ve layer 15 are provided with el ectrical i nsul ating property
and function as an interlayer insulating | ayer together with the
filled resin 13 shown in Fig. 4. The first resin layer 14 may be used
in place of the filled resin 13 shown in Fig. 4. 25 Next, as

shown in Ehg cobndactbaet etaskiftisl M2nandshawn ateetennected@ withofReRh@d i N
which a via hole Bl is to be formed is printed is |am nated on the
surface offiflhedf restinadBesexisting between the conductor circuits 1243nd

| ayer 15 and the via opening with excellent precision in a di mensi on
which is &dai aadethet gondactox kdreuBtscdd hed 17A cambbai pedveptlaating
(post baking) after exposure and devel opment. From such a via opening
equi val enfre® brangi discennefsled.Bl, the pad 12L which is a part of the
conductor circuit 12 formed on the core material 11 is exposed.
AfteP heat  The presgnkeAnvenhdosuisabetoflimitedli tot thehebbve Fayst 15 is
roughed by renpving a resin particle dispersed in the first adhesi ve

|l ayer 15 BPPagiBeBF aRdoRi URFiR§YagEnchapgss awvef sldpwed as long as the

effect is not deviated.
For example, the form of the openings 8 and 8L is square

in the above first embodiment as shown in Fig. 2, however, if
10 area required for the pad 12L is secured in the conductor

circuit 12 and the area of each opening 8 or 8L is equal, the

opening may be in any shape. Similarly, the form of each

opening 8 or 8L is not required to be equal and as a result,

the pattern of the conductor circuit 12 is not required to be

15 in a mesh.

(Second Embodiment)
Next, a printed wiring board and its manufacturing method
equivalent to a second embodiment will be described referring
20 to Figs. 12 to 16. First, the structure of the printed wiring
board equivalent to the second embodiment will be described
referring to Figs. 12 (A), 12 (B) and 13. Figs. 12 are
sectional views showing the printed wiring board and Fig. 13
is a plan showing the printed wiring board.
25 As shown in Figs. 12 and 13, a printed wiring board 31 is
constituted by a base material 35 on which a metallic area 32

with large area such as a power plane and a ground plane, a
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10 an anchor in the shape of an octopus trap shown in Fig. 9 and

prevent del am nation described |ater of the plating resist 16 shown
in Fig. 7 and the conductor circuit 17A shown in Fig. 8. Next, as
shown in Fig. 7, after a catalytic nucleus is applied to the pad 12L

exposed inside the via opening 15 equivalent to the via hole Bl and in

it and theofHEEBERYOpadiN®3 with nbimal agdbeswMechayersmh®118e €H&HaEReOf
whi ch is roughed, a | i qui d photosensitive resist is applied and

dried. A area ofCghel Mét&1Du6! greai 82 appli edpsedateiinedctprtaie netal in
el ectrol ess plating which is described |later and shown in 20 Figs. 8 and

9 and thephtgerfl phetosemedt ayearesrstl isndthed sembodimentis &ocsppedify
such a catalytic nucleus. After the liquid phot osensitive resist is
dried, a ¢ladli bgmirstetwhérescbdpperdfoil isobamhpatedfanetbé shegleéerst
adhesive | ayer 15 by exposure and devel opnent. 25 Next, as
showd in fFide 8r vhéedoubkepsadengofethetbddeimaterialfdbniks vwsedhandurface
of the first adhesive layer 15, a plated thin film17B shown in Fig.
9 is forntheimebaphic &neahdzh the connecting pad 33 and the circuit -44-

pattern 34 are formed on the single side or the double sides

by applying predetermined etching to the copper-clad laminate.

For the base material 35, a base material wherein after an

10 adhesive layer for electroless plating is formed on a glass
epoxy base material, a polyimide base material, a ceramic base
material or a metallic base material, the roughed surface is
formed by roughing the adhesive layer, electroless plating is
applied to the adhesive layer and a copper circuit pattern is

15 formed may be also used.

As shown in Fig. 13, a blank portion 36 is formed in plural
locations in the metallic area 32. Such a blank portion 36 is
formed by etching simultaneously when the metallic area 32 is
formed and is a part in which no conductor (copper foil)

20 exists in the metallic area 32 and which exists outside a part
coated with the mask area 42 of a mask film 41 when the mask
film 41 is stuck on a postinterlayer insulating layer 39 which
forms an interlayer insulating layer 39 as described later and
the postinterlayer insulating layer 39 is exposed. When the

25 interlayer insulating layer 39 is exposed via the mask film

41, light radiated through the mask film 41 to the interlayer

insulating layer 39 in the vicinity of the mask area 42 is
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plating resist 16 is not formed by activation by acidic sol ution and
primary plating by electroless plating solution. Afterward, the oxide
filmof the plated thin film17B is renoved by the activation of
acidic solution and the pattern 5 of the conductor circuit 17Ais
formed on the plated thin film 17B shown in Fig. 9 by secondary

pl ating upiragephent FebRSbeing displeakeddvial thieOBlaKC Bortiondyet gf Circuit
17A is | ocated on t he conductor circuit 12 forned on the core

material ¥brmingt the blankspolritdonoBduakodesiciribied hbbvehenerehg Yighkol e
Bl is formed 1 in the via opening in the first adhesive |ayer 15 can be
obt ai ned. iSuphewenitadh@remBbeing datddentt te thediaterlayer i@sutaitting7A
provided with the via hole Bl is connected to the conductor circuit
12 f or nedlagetrh89cexdshihegr uadetl theamalb& area 4padnii2ithe processingig. 9
shows a state in which the plated thin film 17B by primary plating
and the cdoduptrerveaiticgi the7Antterdayemdangulatingplayierg38r enflernttde To
secure adhesi on between the pl ated thin film17B and the conductor
circuit 1maskommed 42 ifrom heing exppseghednf heesefurikdyf execusighesi ve

| ayer 15 is traced. 20 Therefore, an anchor is formed on the surface of
the pl ate@his poipfj wWiflil| Pe1?BsgF ibRgt letethe first adhesive |ayer 15. For

primary plating, two or nore types of netallic ions are used ~and to
enhance peel ZFheekgim ofh&hgl Blaak:i RPEtiprm3$7Kiild be desggibef: dfed by an

all oy. Further, the conductor circuit 17A . )
details referring to Fig. 13.  As shown in Fig. 13, the blank

10 portion 36 is constituted by four arc-shaped window parts 36A
into which a circular window with predetermined width is
divided. A conductor 37 partitioned by the inner circle and
separated from the metallic area 32 by the blank portion 36 is
formed so that the area of the conductor is larger than that

15 of the mask area 42 of the mask film 41 and the center of the
conductor 37 is coated with the mask film via the mask area 42
with the mask film 41 stuck on the interlayer insulating layer
39. It is desirable that the diameter of the inner circle of
the blank portion 36 is 125 to 350 um, the diameter of the

20 outer circle is 225 to 800 um and an interval between the
windows 36A is approximately 50 to 250 um.

For the form of the blank portion 36, variations are
further conceivable. The variations of the blank portion 36
will be described referring to Fig. 15. Fig. 15 is an

25 explanatory drawing showing the variations of the blank
portion 36.

For an example in which a blank portion is basically
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25 I's equivalent to electrical wiring and as the conductor circuit

Is required to be thick, conpared with the plated thin film17B, high
el ectrical conductivity and a fast - 45-
precipitating rate are required and therefore, one type of metallic
lon is used for secondary plating. Next, as shown in Fig. 10, a
second r%%rﬁ;ﬂﬁﬁﬁfedl%y a cirfASSWiHAS, (e St 8PS 191  igsdnk esin
| ayer 14 and a second adhesi ve Iayer 19 consi sting of the sanme resin
as the portidi rv&tl@:dfwm&ué@wwté& B e wRtieh gheeswémcenty the

pl ati ng re5|st 16 and the conductor circuit 17A as al so shown I n

Fig. 5 ar¢hidie swisnafaf wimisecond adithsd erdyerehd donductor Ipughed by
renoving a resin particle dispersed in the second 10 adhesi ve | ayer 19

by aci d ®laark portiimm® adesdatsl ain tthd arpper leftarpartchiar Fiygd hes shape of

an octopus trap. As the second resin layer 18 and the second adhesive
| ayes 19 (@) praoobldark portiom twhisdlecits icxaistitutieat ibyg qoreo pardyshdpddh
function as an interlayer insulating |layer. 15 Next, as shown

in Fig. Mindovhgartsiyad tameouds|the mandyictor 37 (a blank portion 36
located in the upper right part in Fig. 15 (A)), a blank
portion which is constituted by three window parts 36A into
which a circular window is divided around the conductor 37 (a

10 blank portion 36 located in the lower left part in Fig. 15
(A)) and a blank portion which is constituted by five window
parts 36A into which a circular window is divided around the
conductor 37 (a blank portion 36 in the lower right part in
Fig. 15 (A)) are conceivable.

15 For an example in which a blank portion is basically
constituted by a square window, as shown in Fig. 15 (B), a
blank portion which is constituted by one square window part
36A around the square conductor 37 (a blank portion 36 located
in the upper left part in Fig. 15 (B)), a blank portion which

20 is constituted by four window parts 36A into which a square
window is divided around the square conductor 37 (a blank
portion 36 located in the upper right part in Fig. 15 (B)), a
blank portion which is constituted by two window parts 36A
into which a square window is divided around the square

25 conductor 37 (a blank portion in the lower left part in Figq.
15 (B)) and a blank portion which is constituted by three

window parts 36A into which a square window is unevenly around
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the pad 12L which is a part of the conductor circuit 12 on the ~ core
material 11 and the conductor circuit 17A provided with the via hole
Bl is drilled, a plating resist 20 is forned after a catalytic
nucleus is applied as also shown in Fig. 7 20 and a nultilayer printed
wiring board 1 is conpleted by formng a through hole H provided with
a hol e contlecsqualrayeonductor237i nat be@ankcipbirtioaf 36heocearey apdihever
openi ngs and i nsi de the hole by secondary plating as also shown in
Fig. 8. lower(Edgbdi parmt) in25ig. 15 Thg)eakedcomeeiohbibe mul tilayer
printed wiring board 1 manuf actured by a fully additive process wll
be descri bed Furthepel farr eheexampgleoifi ghich toblankhpobtsbawikts concrete
- 46- manuf act uri ng process. (1) A glass epoxy
copper - callapafrhdyecpsstdsutedr byhe hexagonadppéndotadabashowheinOFsgown in
Fig. 1. (2) Cupric chloride etchant is used for etching shown in
5 PRigs.1l? &Rd,3a blank portigpewbdppeispaonetmtotedhbyconduheragohatui t

12 may bewindow part 36A around the hexagonal conductor 37 (a blank
portion located in the upper left part in Fig. 15 (C)), a
blank portion which is constituted by three window parts 36A
into which a hexagonal window is unevenly divided around the

10 hexagonal conductor 37 (a blank portion located in the upper
right part in Fig. 15 (C)) and a blank portion which is
constituted by three window parts 36A into which a hexagonal
window is divided around the hexagonal conductor 37 (a blank
portion located in the lower left part in Fig. 15(C)) are

15 conceivable.

In the base material 35, filling resin is filled in each
blank portion 36, between the metallic area 32 and the circuit
pattern 34, between the circuit patterns 34 and between the
connecting pad 33 and the circuit pattern 34 and a filled

20 resin layer 38 is formed. Such a filled resin layer 38 is
formed so that the surface of the filled resin layer is equal
in a level to each surface of the metallic area 32, the
connecting pad 33 and the circuit pattern 34 and each surface
of the filled resin layer 38, the metallic area 32, the

25 connecting pad 33 and the circuit pattern 34 constitutes one
surface. Hereby, the interlayer insulating layer 39 described

later can be formed so that the thickness is uniform.
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formed by |am nating a photoresist film exposing and devel opi ng so

that the pattern is in a nmesh, providing an | sol ated plating resi st
| ayer opposite to an opening and 10 applying electroless plating after
an adhesi ve | ayer equivalent to the first adhesive layer 15 and the
second adhesive layer 19 provided with a roughed surface is forned
on a base ﬂnéeébabelﬁimmiﬂgi@Bsmﬁ,Cﬁbmeéntieﬁbadeﬁﬂﬁhiésdésﬂkaﬁie
epoxy base material, a polyimde base naterial, a ceram c base 15

mat eri al , andnepaklyi ecebdaeigatatitablea baseisabetagbeonfwhealh 8reatment

conductor circuit is forned. (3) Sol ventl ess epoxy resin 100

wei ght, siiki perfionned whef a solveher inlef#Oinetpbt fahllednresidazalyer

har deni ng agent 6 wei ght are mxed in the filled resin 13 shown in
Fig. 4. ApBlLi tHef pekeilngg 2@ theefihléd reshar dlewyed B sl dangedt thatder the
t enperature of 150 C for ten hours. Pol yi m de resin may be
used5i n ptatventlesbverslinsisegesyrable. r &fi an inorganic pazjyicThe such
conposition of resin constituting the first resin 25 layer 14 shown in
Fig. 5 isapreabeed as addpdwso fIhiangsregin, thecbapdendngfand wei ght of
acryl equivalent to 25% and cresol novol ac epoxy resin (manufactured

by Ni hon €ABkragtioppPéctihgr filled resin layer 38 can be reduced ang-

the base material 35 can be prevented from being warped.
If the metallic 32, the connecting pad 33, the circuit
10 pattern 34 and others are formed on an interlayer agent, a
plating resist i1s respectively formed between the metallic
area 32 and the circuit pattern 34 and between the connecting
pad 33 and the circuit pattern 34.
The upper surface of the plating resist constitutes one
15 surface together with the upper surface of the metallic are
32, the connecting pad 33 and the circuit pattern 34.
Therefore, the interlayer insulating layer 39 can be formed so
that the thickness is uniform. The surface of the plating
resist may be polished by a hand stroke belt sander and others
20 so that the upper surface of the plating resist constitutes
one surface together with the upper surface of the metallic
area 32, the connecting pad 33 and the circuit pattern 34.
As described above, an interlayer insulating layer 39 is
applied and formed on each upper surface of the metallic area
25 32, the connecting pad 33, the circuit pattern 34 and the
filled resin layer 36 or a plating resist layer 38' which

constitute one surface. As the filled resin layer 38 or the
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wei ght: 2500) dissolved in diethylene glycol dinethyl ether ( DVDG)
pol yet her sulfonate (PES) of 30 weight, an im dazole har deni ng agent
of 4 weight (manufactured by Shi koku Chem cal, trade nane: 2E4MZ- CN)
caprol actone denatured tris 5 (acroxyethyl) isocyanate which is a

phot osensi ti ve nononer of 10 wei ght (manufactured by Toa CGosei, trade
name: Aropidting rei3a%) 1afenzgphenendosined Weltgrien( maankapbutédnsy 363nt o

Chem cal) as an initiator and Mchler's ketone of 0.5 weight
(manuf act beetrcley Kart me€admicalayreas 32 aewds ithiezicigcadenpaaternl@4, m xed
addi ng NWP, are adjusted using a disperser so that their Vi scosity is
1.2 Pa s p2ideetr the) cimdudrte pateaded B3¢ andhbedween ther cohnleptddgr pad
The adhesive solution for formng the first adhesive |ayer 15 shown
in Fig. 53i3samdodhecd iasufidl paiterthdi iand @achsuppeanpooddcef 70 wei ght of
acryl equivalent to 25% and cresol novol ac epoxy resin (manufactured
by NiShon Chesitddiutesploseulsarface aswdiegicribz80@poties ybleneguch dnet hyl ene
gl ycol dinethyl ether (DVDG), polyether sulfonate (PES) of 30 weight,
an i m dazdngerlayernhdngadiatgnggdayest 32 wei gpprliednhandciforagdpy t8ei koku
Chem cal, 20 _ trade nane: 2E4MZ-CN), caprol actone denatured tris
interlayer insulating layer 39 can be uniformly applied and
formed. The interlayer insulating layer 39 can be applied and
formed using a variety of photosensitive resin and for
10 example, for resin material for forming the interlayer
insulating layer 39, an adhesive for electroless plating is
suitable. For an adhesive for electroless plating, an
adhesive generated by dispersing a heat-resistant resin
particle soluble in acid or an oxidizing agent in heat-
15 resistant resin refractory in acid or an oxidizing agent can
be used. The adhesive for electroless plating is provided
with the same composition as an adhesive described in Japanese
published examined patent applications No. Hei 4-55555, No.
Hei 5- Hei 18476 and No. Hei 7-34505.
20 For an adhesive for electroless plating, an adhesive
generated by dispersing a heat-resistant resin particle
soluble in acid or an oxidizing agent in heat-resistant resin
refractory in acid or an oxidizing agent is suitable. It is
because an anchor in the shape of an octopus trap can be
25 formed on the surface by roughing and removing a heat-

resistant resin particle soluble in acid or an oxidizing agent

and the adhesion to a conductor circuit can be improved.
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(acroxyethyl) isocyanate which is a photosensitive nonomer of 10

wei ght (manufactured by Toa CGosei, trade nane: AroniXx - MB25),
benzophenone of 5 weight (manufactured by Kanto Chem cal ) as an
initiator and Mchler's ketone of 0.5 weight 25 (manuf actured by Kanto
Chem cal) as a sensitizing agent are m xed, an epoxy resin particle

of 35 weight ®brhhebe-mesistant rpsfihi eb€rédcabRyeinOhcidookehhl Bkidizing
(manuf actured by Toray Industries, _ _

- 48- agent, photbsadsindwe: theemakptaidgt hese@poxydr astBmpaeki ske of 5
wei ght with the mean particle dianeter of 0.5 [err]m) are added to

t hese photpgensétine trheedoadtitiggNkBsinhaydatheanlppiaedidsr8gia are

di sperser so that their viscosity is 1.2 Pa s (231 C) and are 5 kneaded
by a thredesdrpbkaeadét. is because Fhwieohpdei tannbef readihycooshedubiyng

the first resin |ayer 14 produced as described above is applied using
a roPl co@kepsure andndewellenmeptebykbe)ingt phhtosenpétavere vhe60[err] C
after |eaving it for 20 mnutes in a horizontal state. The adhesive

10  sol utPBACHEYt RaNf besenhanesfvey| apmpousdpngdbbermaplastici besin,

above is also simlarly applied using a roll coater and dried
the peel stre%gtﬁpof a condgctor circult can be enhanced and a

via hole can be prevented from being cracked in a heat cycle.

In the concrete, epoxy acrylate generated by reacting epoxy

10 resin with acrylic acid or metacrylic acid and a complex of
epoxy acrylate and polyether sulfonate are desirable.

It is desirable that epoxy acrylate is generated by
reacting 20 to 80% of all epoxy radicals with acrylic acid or
metacrylic acid.

15 Further, it is desirable that the above heat-resistant
resin particle is selected out of (1) heat-resistant resin
powder the mean particle diameter of which is 10 um or less,
(2) a condensed particle into which heat-resistant resin
powder the mean particle diameter of which is 2 u#m or less is

20 condensed, (3) a mixture of heat-resistant resin powder the
mean particle diameter of which is 10 u#m or less and heat-
resistant resin powder the means particle diameter of which is
2 um or less and (4) a psuedoparticle generated by depositing
at least one of heat-resistant resin powder the mean particle

25 diameter of which is 2 um or less and/or inorganic powder on
the surface of heat-resistant resin powder the mean particle

diameter of which is 2 to 10 um. It is because these can form
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(prebaked) at the tenperature of 60[err] C after leaving it for 20
mnutes in a horizontal state. Epoxy resin is used for the above
first resin layer 14 and 15 t he above first adhesive |ayer 15, however,
i n addition, t hernosetting resin such as polyi mde resin,
bi smal ei m detriazine resin and phenol resin and photosensitive resin
of these,a td@ipDid£5éd Cani€lson. such as pol yet her sul fonate, a conpl ex
of thernoplastic resin and thernosetting 20 resin and a conpl ex of
phot osensi t i Vior esi eatedrédics thampt asés tn particbs) nepeyy heesise dandEpaxino
acryl ate generated by reacting epoxy resin wwth acrylic acid or
net hacr ylres aei sucindas melqohixe afesin, uepopxyesin yamd egwanthmine et deein
sul fonate are desirable out of these. It is desirable that such epoxy
acryl at e amse obesiinahlle 25 by reacting 20 to 80% of all epoxy radicals with
acrylic acid or nethacrylic acid. Further, It is desirable
that5a resin Peetselwbibity ef epoxy resin in acid or an oxidizing-agent
first adhesive layer 15 is selected out of (1) heat-resistant resin
powder 10cdRrkg mupiteasily chagged poy t¢hargmaniertyge)of its

oligomer, the type of a hardening agent and bridge density.

For example, bisphenol A epoxy resin oligomer processed by

an amino hardening agent is readily soluble in an oxidizing
10 agent. However, attention is required to be paid to it that

novolac epoxy resin oligomer processed by an imidazole

hardening agent is hardly soluble in an oxidizing agent.

In this second embodiment, phosphoric acid, hydrochloric
acid and sulfuric acid or organic acid such as formic acid and

15 acetic acid are used, however, particularly, organic acid is
desirable. It is because if surface roughing processing is
performed, a metallic conductor layer exposed from a via hole
is hardly corroded.

For an oxidizing agent, chromic acid and permanganate

20 (potassium permanganate) are desirable.

Particularly, it is desirable that if amino resin is
dissolved and removed, roughing alternately by acid or an
oxidizing agent is desirable.

In this second embodiment, plural interlayer insulating

25 layers may be also provided. If plural interlayer insulating

layers are provided, there are the following types:

1) two-layer structure consisting of interlayer insulating
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condensed particle generated by condensi ng heat-resistant resin
powder 2 [err]mor less in a nean particle dianeter, (3) a 5 m xt ure of

heat-resi stant resin powder 10 [err]mor less in a nmean particle
di aneter and heat-resistant resin powder 2 [err]mor |ess in a nmean
particle dianmeter and (4) a psuedoparticle generated by depositing

at |east ong&fs eAbvi®Sh Shétieé®Stie POYSEF Znd eIédéR conduc®dr | @€Sech it
nmean particle diameter and/or inorganic powder on 10 t he surface of

heat - r esi sfRNfhi@S%1 dn PAYKES i Ve t Lo Oe1 dCEFJTRES Blating gémeFatdd thgl e
dianeter. It is because these can forma conpllcated anchor t hat

these are d@Egfersing a heatdred héBartrbosk tenparepeky sebuble sinsesid asra
resin particle for the first adhesive |ayer 15, however, am no resin

15  such @5 o®ldig heg regem; in cltedesi resisi snianees he resracteyy ben acid
al so used and these is soluble in chromc acid or phosphoric aci d.
The s®l ubidi tan obx bpbxing esgent niscprbwidedh oxitheisigde of thegespexan be
arbitrarily changed by changing the type of its ol i goner, the type
of a har demvmdncgentcancubtiagd heast t yesi@ant Foes bx anef vactisphismodce id
epoxy resin oligomer processed by an am no hardeni ng agent is
readi |y sobmbir oxicie bxg drgémy 1s provigeshton Hoveveide o f ebhe okower
required to be paid to it that novol ac epoxy resin oligomer
processed ¢gndCLoR cakedeit . har deni ng agent is hardly soluble in an
oxidizing agent. 25 I n exposure shown in Fig. 6, after the base
material is ACCORGIRE kP u"slihig AR IFRL I h PV sk CRGRIRY dmnp 400

n]/anerr]

excessive in roughing an adhesive layer for electroless

plating, a short circuit between layers can be prevented from

being caused.

2) three-layer structure consisting of interlayer

insulating layers provided between the upper and lower

15 conductor circuits in which filling resin material is filled
between the interlayer insulating layer and the lower
conductor circuit, the respective surfaces of the lower
conductor circuit and this filled rein material are equalized
in a level, a heat-resistant resin layer refractory in acid or

20 an oxidizing agent is formed on it, further an adhesive for
electroless plating generated by dispersing a heat-resistant
resin particle soluble in acid or an oxidizing agent in heat-
resistant resin refractory in acid or an oxidizing agent is
formed on it.

25 Further, in the above interlayer insulating layer 39, a via

hole 40 is formed opposite to the conductor 37 surrounded by

each window part 36A of a blank portion 36 and the connecting
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It is further exposed at approximately 3,000 nj/cnferr] using an

- 50- ul tra-high pressure nercury |anp. In devel opnent,
triethyl ene gl ycol dinmethyl ether (DMIG is used. In heat treatnent
(post baking), the base material is held at the tenperature of

150[err] C for five hours. The first resin layer 14 and the first 5
adhesi ve bawes3l5 saenba ¥39amMpd18040hak ¢aeheds b§OpkeEbltihgi ck by

t he above processing. In processing for roughing tﬁe surface, t he
base mat epirabdeterfiippaddevetbpbaene agiterofligbters] rediatedOfrom ovelti gut es,

epoxy resin which is a resin particle for the first adhesi ve | ayer
15 i s di smabkediilm ¢br by @ addgtitasduresnfed amposhile wiihd theghadksiifiimce
where a | arge nunber of mnute anchors are formed is forned.

In this edbodtoekt pnchhenmiatacildyex dsedladingnlayedi 38ngo that thgent,
however, it is desirable that for acid, organic acid such as
phosphor i maaki drebyd2oolfl thecmaskd fidml #driie eppdsité5to tbentondortioand
acetic acid is used. It is because if surface roughi ng processi ng

i s perfor@d@dandh&heogenoestiopr padt 332A As devedgpossl fisoperfiermed bpeni ng

equivalent to_the via holes Bl _ o ) )
a well-known method, detailed description is omitted.

The action of the blank portion 36 when the interlayer
insulating layer 39 is exposed will be described referring to
10 Fig. 14. Fig. 14 is an enlarged partial sectional view
schematically showing a state in which the interlayer
insulating layer 39 on the metallic area is exposed.
To expose the interlayer insulating layer 39, first, the
mask film 41 is stuck on the interlayer insulating layer 39 so
15 that the mask area 42 of the mask film 41 is opposite to the
conductor 37 surrounded by each window part 36A of the blank
portion 36 formed in the metallic area 32. 1In this state, as
shown in Fig. 14, light is radiated from over the mask film 41
and the interlayer insulating layer 39 is exposed. In such
20 exposure, as the mask film 41 is formed so that it is
transparent except the black mask area 42, radiated light is
blocked by the mask area 42, 1is transmitted through the mask
film 41 in a part except the mask area 42 and reaches the
interlayer insulating layer 39. Hereby, a part of the
25 interlayer insulating layer 39 coated with the mask area 42 is
not hardened and is held unhardened and in the meantime, the

other part of the interlayer insulating layer 39 which is not
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and B2 is hardly corroded. For the other oxidizing agent,

per manganat e (potassi um pernmanganate) is desirable. 20 (6) The
catal ytic nucleus shown in Fig. 7 is beforehand processed in the
solution of PdCl[err] 2H err]O 0.2 g/l, SnC[err] 2 Herr]O 15 g/l or
HC1 30 g/l. For liquid photosensitive resist, liquid phot osensi tive

resi st oncbheedmivieh theumadkandeappli €8 hardened blattighkayer is 30 [err]m
thick. The plating resist 16 is forned 25 so that the width is 50

[err]m At thEer tameat akythe dnteelayez thabhdandthgl 1ageradd dsl | oi d
are desirabl e, however, palladiumchloride and palladium coll oid
-51- uniformly app}ilkd asddformed on thEosulrifguedofhthesmrshiilie
resist, a conposition consisting of epoxy acryl ate generated by

reacti ng epery32esnd whehfilled zesyhi dayeird38r, wbeadnyeirdayerd and an

I m dazol e hardening 5 agent and a conposition consisting of epoxy
acrybat e, insulatpopydeyyer S9l fenabe snposedi atdsasiefagtasyi ayragere may be
used. It is desirable that the ratio of epoxy acryl ate and pol yet her
sul f onat eresoappiori eat &he boundagy o gbet agh. fiidm 41 and the mask

area 42. A blank portion 36 consisting of each window part
36A where no conductor exists is formed around the conductor
37 opposite to the mask area 42 and as a filling resin layer

10 38 is filled in each window part 36A or a plating resist layer
38' is formed, a great deal of light radiated closely outside
the mask area 42 of light radiated as described above is
absorbed in the filled resin layer 38 and is not scattered and
light scattered on the metallic area 32 outside the blank

15 portion 36 is hardly incident to the interlayer insulating
layer 39 existing under the mask area 42. Hereby, the
interlayer insulating layer 39 can be exposed on the boundary
of the mask area 42 at satisfactory resolution as described
above and the interlayer insulating layer 39 existing the mask

20 area 42 can be efficiently prevented from being hardened by
scattered light scattered from the metallic area 32. As a
result, the interlayer insulating layer 39 which exists on the
conductor 37 in a unhardened state can be completely removed
by developing the printed wiring board 31 after exposure as

25 described above and a via hole 40 in which the conductor 37 is
completely exposed can be formed without leaving the

interlayer insulating layer 39 on the conductor 37.
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I S because if epoxy acrylate is too nmuch, flexibility is 10 reduced and
iIf it is too small, the characteristics of phot osensitivity,

resi stance to a base, resistance to acid and resi stance to an
oxi di zi ng agent are deteriorated. It is desirable that epoxy
acrylate is generated by reacting 20 to 80% of all epoxy radicals

wWth acrylic agidtdr, 1P cirBiacpditedtiqs id todrt BRG], Wihdd & fladiee
of acryloylation is too high, hydrophilic property By a hydroxyl

group is hirgherding vy WAL Tid Vldyeedmnged, indide e ¢ie hole 4glegree
of acryloylationis too |low, resolution is deteriorated. Further, it
i s desirabiftdhgirdeyssenoxyforestdughithg e Whdes nxftsdCidle s 5, a ol tite epoxy
resin is desirable. It is because bridge density is high, the
absor pti onvindaidlieisntionfformed 4drte proaseihg afoheamslwixied tpl £ kg or
| ess and resistance to a base is excellent. For novol ac epoxy resin,
t her e5 ar e catalysir asutlaws/ e peasiormatt, pthenat irmuidi guatrtesim.43 25
(7) Activation shown in Fig. 8 is performed in sulfuric sol ution of
100g/ | . Proprawided &y nbipsiperinredettimoless pladiioy rkdtds ansbpiemina kel
alloy plating bath provided with the
-52- plating film. For electroless plating, a well-known method is
used and therefore, the detailed description is omitted.
Next, a method of manufacturing the printed wiring board 31
10 constituted as described above will be described referring to
Fig. 16. Fig. 16 is a process drawing showing a manufacturing
process of the printed wiring board 31. As shown in Fig. 16
(A), first, a base material on which a metallic area 32 with
large area such as a power pattern and a ground pattern,
15 plural blank portions 36 formed in the metallic area 32
consisting of four arc-shaped window parts 36A (in the center
of each window part 36A, a conductor 37 exists) in which no
conductor exists, a connecting pad 33 and a circuit pattern 34
are formed is manufactured by applying predetermined etching
20 to a copper-clad laminate.
Next, filling resin is applied on the surface of the base
material 35 and a filled resin layer 38 formed by filling
resin in the window parts of each blank portion 36, between
the metallic area 32 and the circuit pattern 34, between the
25 circuit patterns 34 and between the connecting pad 33 and the

circuit pattern 34 is formed as shown in Fig. 16 (B).

Further, as in this state, the irregularities of the filled
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foll ow ng conposition. The tenperature of the plating bath is 60[ err]
Cand the tinme of dipping in the plating bath is one hour.

Metallic salt---CuSOerr] 5Herr]O; 6.0 MM (1.5 g/l)
---NiSerr].6Herr]O; 951 MM (25 g/l) 5 Conpl exi ng agent---[err]
; 0.23 M (60g/1) Reduci ng agent ---[err]; 0.19 M (20 g/l)

pH nodi firessin exist MaOHhe surfade’oMipHbas® Waterial 35, tHeabilizer
---Nitrate ; 0.2 nmM (80 ppm Surface active agent ;

0. 05 g/| suklface of thee baztee maftepriedi 3% dits @oliished’ Hyerar wal/lkd&inown

A copper - ni ckel - phosphorus plated thin film17B approximately 1.7
[err] m t metihdds fioar ped dish imgpar tHenebyhi dinet Hfeillled resriesilslyelt 3i8s rwde
formed by performng primary plating under the conditions described
above. Afmedraidrid, ariea Base tiet @cnplectliflg pads 3|3 faned tdwt cdfraulig pl ating
bat h and pl ating bath whi ch adheres on the surface is washed away by
wat & .  pattern 34Fgonsditutiee cone garifiaae ¢ tsthewsopme F-ig.cRél -(Shosphor us
plated thin film17B is renoved by activation using acid ) sol ution.
Afterward, s&&Ftdamp phierdgyer dpsuileding tdiRger23d? is applied and

copper - ni ckel - phosphor us plated thin film217B w t hout substituting
pal | adi urﬁ"l’lﬂtﬂé HIYaBPRd Yedch Bhat %ﬁﬁd&r‘@ﬁ resin of dengespegtiivg bat h

provided with the follomnn cQnposi ti
surfaces of the metallic area 32 the connecting pad 33, the

circuit pattern 34 and the filled resin layer 38 which are
10 polished so that they are at the same level in the above
process as shown in Fig. 16 (D). At this time, as the
respective surfaces of the filled resin layer 38, the metallic
area 32, the connecting pad 33 and the circuit pattern 34 are
at the same level, the interlayer insulating layer 39 can be
15 applied and formed so that the thickness is uniform.
Further, a mask film 41 is stuck on the interlayer
insulating layer 39 so that the mask area 42 of the mask film
41 is opposite to the conductor 37 and the connecting pad 33
in the metallic area 32. Afterward, light from a light source
20 is radiated from over the mask film 41 to expose the
interlayer insulating layer 39 as shown in Fig. 16 (E). At
this time, as described above, as the interlayer insulating
layer 39 is applied and formed so that the thickness is
uniform on the metallic area 32 and the filled resin layer 38,
25 the interlayer insulating layer 39 can be exposed on the
boundary of the mask area 42 of the mask film 41 at

satisfactory exposure resolution. The blank portion 36 in
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I's used. The tenperature of plating bath is 50 to 70[err] C and t he
time of dipping in plating is 90 to 360 m nutes. 25 Metallic salt
--- Qusgerr].5Herr]0; 8.6 MV Conmpl exi ng agent --- TEA ;
0.15 M Reduci ng agent --- HCHO ; 0.02 M

- 53- Q hers --- Stabilizer such as bipyridyl

and whotasabuobhduceeyaekdeta bbhklisthng of each wihBBwPpagkpBEati on
rate is 6 -m/hour. The conductor circuit 17A is forned on the

plated thie folmed &rouhdBthy pentiacnbpg33ecppdaiyepkat the magder arba above
conditions. Afterward, the base material is lifted out of pl ati ng
bath and phdt aagthet fiiMhedhradher @ayen BBeisufbamedi $n each waabded paay by
wat er . For primary plating, at least two metallic ions of copper,
10  ni ckébA,cabgreatindephoofhdrigbtaradiegedr ed tlesbeibsddahndei tlosely i s
because the strength of these alloys is high and peel strength can be
enhafced. OAtedgpethpomask areReh2i a8 ahdozbed in tbealfiilied aeeiprdeuerd by
dissolving a copper conpound, a . .
8 and 1is not scattered, and light scattered on the metallic
area 32 outside the blank portion 36 is hardly incident to the
interlayer insulating layer 39 existing under the mask area
42. Hereby, as the interlayer insulating layer 39 can be

10 exposed on the boundary of the mask area 42 at satisfactory
resolution as described above, the interlayer insulating layer
39 existing under the mask area 42 can be efficiently
prevented from being hardened by scattered light scattered
from the metallic area 32.

15 As a result, the interlayer insulating layer 39 coated with
the mask area 42 on the conductor 37 is held completely
unhardened and the interlayer insulating layer 39 except the
part coated with the mask area 42 is completely hardened by
light by performing exposure as described above.

20 The interlayer insulating layer 39 which is in an
unhardened state on the conductor 37 can be completely removed
by developing the printed wiring board 31 after exposure as
described above and a via hole 40 from which the conductor 37
is completely exposed can be formed without leaving no

25 interlayer insulating layer 39 on the conductor 37.

Afterward, the continuous circuit pattern 43 is formed on the

interlayer insulating layer 39 and inside the via hole 40 by
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ni ckel conpound and a cobalt conpound such as copper sulfate, 15 ni ckel

sul f at e,
chl ori de.
bi pyri dyl
bei ng

cobalt sulfate, copper chloride, nickel chl oride and cobalt
It is desirable that el ectrol ess plating solution includes
It is because bi pyridyl can prevent netallic oxide from

generated in plating bath and can prevent a nodule from bei

ng

20  geneii@%oless platirPldescxdfEE dbtregeMerdydr e pdimtdd ¢ acid is
: ( it is because it forns a stable conplex with a copper ion, a
ni ckel i qiirEnd doakaldl e mamsfadthereebradi tdhmwmofirbasia the (F).  For
hydr oxycarboxylic acid, citric acid, malic acid, tartaric 25 acid and
ot her s ampwissir Al irnterdlsykesiirshilatimg tayer 39 haowlersud kgt i on of
hydr oxycarboxylic acid is 0.1 to 0.8 M If the concentration is
smal | er tdxpodhrke Ms desfit iaf atteorbase material as it is.

conpl ex cannot be forned and abnormal precipitation and the

used and

decasrposi t i orsofddsapiikeedaradbarerisigd . ddtfaitlss conddia matingred wiringesdds
0.8, problens that the rate of precipitation is slow

of t en gerddr @mpuivaletadsedthe second embodiment, as the interlayer

10

15

20

25

insulating layer 39 is applied and formed on the metallic area
32, the filled resin layer 38 and the plating resist layer 38'
so that the thickness is uniform if light is radiated from
over the mask area 42 with the mask film 41 stuck on the
interlayer insulating layer 39 to form the via hole 40
opposite to the metallic area 32 and the interlayer insulating
layer 39 is exposed, the interlayer insulating layer 39 can be
exposed on the boundary of the mask area 42 of the mask film
41 at satisfactory exposure resolution.

The blank portion 36 in which no conductor exists
consisting of each window part 36A is formed around the
conductor 37 which is opposite to the mask area 42 and
functions as a connecting pad and as the filled resin layer 38
or the plating resist layer 38' is formed in each window part
36A, a great deal of light radiated as described above closely
outside the mask area 42 is absorbed in the filled resin layer
38 and is not scattered, and light scattered on the metallic
area 32 outside the blank portion 36 is hardly incident to the
interlayer insulating layer 39 existing under the mask area
42. Hereby, as the interlayer insulating layer 39 can be

exposed on the boundary of the mask area 42 at satisfactory
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5 To reduce a netallic ion to a netallic elenment, a reducing

agent is used and it is desirable that at |east one of al dehyde,
hypophosphite (call ed phosphi nate), hydrobonate and hydrazine is
selected for a reducing agent. It is because t hese reduci ng agents
are water soluble and excellent in 10 reduci ng power. |f hypophosphite

is used, Riegb2htGdn RS describRde@bRiviedt ethe int_erla%{er Hosua aRhin@Pdiakies! .
at | east one of sodi um hydroxi de, pot assi um hydr oxi de and "cal Ci um

hydr oxi de 3i9s exdgttiihed undele the masksalreet ad aach beesd fdcdealtiya basic
conpound. It is because it 15 forms a conplex with a nickel ion and

ot hers ungeevihted fromcdedinki drardienedsby sy athatredy dighycachexylred acid is
used. For secondary plating, the base material may be al so

di pped from ithet methdllliowargael3@ct r dlsess relsaflitng the! dnterlafeat is, the
el ectrol ess plating solution consisting of a copper ion, 20

tri alkanoliasuietiag dédyerng 9agdrichaesis tgHimdnf uahardened staher aat ¢hiezed
in that the concentration of a copper ionis 0.005 to 0.015 nol /1,
that of acpHdwediofri 87 icen)bgscompdelsly remowed/ byadévelsping &heeduci ng
agent is 0.01 to 0.04 nol/1I. This plating bath is stable and a nodul e
i s hardlypgéﬁéﬁdt@drlHESboaK@ ﬁé éﬁ§6rd€§PP§BI@ Bfadesky ibedc eborvat pod of
trial kanol am_ne is 0.1 tao It is because plating precipitating

reaction 2 via hgdeedf ﬁF&@r@@é@@ tﬁetﬁp§dﬂ§ﬁ@€ 37 is completely
"9 exposed can be formed without leaving the interlayer
10 insulating layer 39 on the conductor 37.

Further, the blank portion 36 is provided around the
conductor 37 which functions as the connecting pad and as the
filled resin 38 is filled in this blank portion 36 or the
plating resist layer 38' is formed in this blank portion 36,

15 the blank portion is excellent in the adhesion between the
blank portion and the interlayer insulating layer formed on
it, compared with a case that the blank portion 36 is not
formed.

If the interlayer insulating layer is formed on the

20 metallic area as it is, the interlayer insulating layer is
readily peeled because resin and metal are not in concord. 1In
addition, as the via hole is connected to the metallic area,
the metallic area and the interlayer insulating layer are
readily peeled the vicinity of the via hole if stress is

25 applied there in a heat cycle.

In this second embodiment, as the filled resin 38 and the

plating resist layer 38' are formed in the blank portion 36
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It is desirable that for the above trial kanol am ne, at | east one of
triethanol am ne, triisopanol am ne, tri met hanol am ne and

tripropanolamne is selected. It is because they are water sol uble.
It is desirable that for a 5 reduci ng agent, at |east one of al dehyde,
hypophosphi t e, hydr obonate and hydrazine is selected. It is because

they are around Wheetopdubkbe 3ndwhave raduelBasPavethendehnbBeingnghki on
of basicity. Further, it is desirable that for a pH nodifier, at

| east onetef wh@dhuhbygiaxhdee A6t adaneatbyr daxicde medacaliei Heeallnd

hydr oxi de i s sel ect ed. (8) As shown in Fig. 10, a second resin
| ayer 18 eesshstndgthe intefrltlersdmsulaténgallagert hae dh tbacbrdst resin
| ayer 14 and a second adhesive | ayer 19 consisting of the sane

mat eri al asmpared whah thet kaski pft matthésand khgeintbraagetroinsdlanihfe
surface 15 of the plating resist 16 and the conductor circuit 17A as
desc5i bedlagef4) theounterlByer 3nsthetdongf degevf cahebsepuadented fadimesi ve
| ayer 19 is roughed by renoving a resin particle di spersed in the
second adhedngepegyed.19 and an anchor in the shape of an octopus

trap is formed as described in (5) shown
The present invention is not limited to the above second

embodiment and it need scarcely be said that a variety of
improvements and variations are allowed as long as the effect

10 of the present invention is not deviated. For example, in the
printed wiring board 31 in the above embodiment, a metallic
area 32 and others are formed on the single side of a base
material 35, however, multilayer structure may be further
formed on the double sides of a base material 35.

15 (Third Embodiment)

Next, a multilayer printed wiring board equivalent to a
third embodiment according to the present invention will be
described referring to Figs. 17 to 27. First, the printed
wiring board equivalent to the first embodiment in which the

20 multilayer printed wiring board equivalent to the third
embodiment is further embodied will be described below
referring to Fig. 17.

(First Embodiment)

Figs. 17 show connection structure in which a connecting

25 pad formed on a core material and a pattern on an interlayer
insulating layer are connected via a via hole in the

multilayer printed wiring board equivalent to the first
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20 in Fig. 6. (9) As shown in Fig. 11, after a catalytic

nucl eus is applied, a plating resist 20 is forned as described in (6)
shown in Fig. 7, secondary plating is performed as descri bed in (7)
shown in Fig. 8, a through hole H provided with a hole 25 conductor

| ayer 21 is fornmed and the nultilayer printed wiring board 1 is
conpl et edmbOEbmpat at Fvg. EXanph¢) is a plan sAowdnpathéi melexdapée is
basically simlar to an - 56-

enbodi neprinhedeviéring bobrdl apdr Fpgi nfleéd(Bi)r iagabsactiiénal viewherein for
the conductor circuit 12 forned out of the copper | ayer 9 of the
copper - cbhdwliingi hheemadtilhgesppningedLwahiog board.is a part of the
openings 8 arranged in the shape of a grid is 5 not shifted as in the
first enbodi Aenshown iheFigea &F (A¢ and (Bopedi MylBilapenderhetedd 12L is

reduced as in the prior art to secure area required to the pad 12L
conBect eWirdnghboasddbét 46 providedrvith a7hass mAberdpduBRovhirhcibtal?,
therefore the pattern of the conductor circuit 12 is in a nesh and

the openfA§e Bakeripl apdrangbacpght helenhdpelisf fargeddonnbhésebasene space

of the
material. A conductor layer 54 is formed on the inner wall of

the through hole 53 by plating the through hole and a circular
through hole land 55 connected to the conductor layer 54 is

10 provided on the upper and lower double sides of the base
material 52. The through hole land 55 is in the shape of a
tear on the upper surface of the base material 52 and hereby,
one end of the through hole land 55 (the right end in Figs. 17
(A) and (B) functions as a connecting pad for connecting to a

15 via hole 60 described later. A connecting pad 56 is formed in
a position separated from the through hole land 55 in the
lower part of the base material 52. Filling resin 57 is
filled inside the through hole 53, between the through hole
land 55 and the connecting pad 56, between the through hole

20 land 55 and the other circuit pattern and between the
connecting pad 56 and the other circuit pattern.

An interlayer insulating layer 58 is provided on the base

material 52, a via hole 60 inside which a conductor layer 59
is formed is provided in a position corresponding to the

25 narrower part of the through hole land 55 in the interlayer
insulating layer 58 and a circuit pattern 61 connected to the

conductor layer 59 is formed. Hereby, the narrower part of
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opening around the pad 12L is smaller than that in another mul til ayer

printed wiring board is manufactured. As a result of the
continuity test of the conductor circuits 12 and 17A in the
mul tilayer printed wiring board 1, 15 there is no problemin conduction
bet ween t he conduct or circuits in the multilayer printed wiring board

1 equival Rk throughOnbhe ihhat55nmgdbaﬁﬁbctaaweaethecemées&tOﬁaEEéﬁﬁen the
conductor circuits™in the nmultilayer printed wiring board 1 in

conparatige e¢xanphe esfaattbe Yeykki 8d. of28he via HBe8 bbe psdmizarw the

conductor circuit 12 in the multilayer printed wiring boards 1 in the
first enbafli imbéraager insullAttihg Lapparbti Ve €xamplieohsthbstowed with an
opti cal m croscope, the filled resin 13 is left on the pad 12L of the
conduct or sarfadet of2ther basanmatenyal hb2¢goadudhohoter 60i psot2dedSwithAnd 17A
in the nultilayer printed wiring board 1 in the conpar ati ve exanpl e.

| n t Be neaohdunetornlaherntiBt ihayde is forpednimdawposmngibnaoppdsitei al ent
to the first enbodi nent, no -57-

filled retha ¢8nnenhaontgbpadebbfiindtha thtepadye2linbulating layer 58
and the connecting pad 56 and the conductor layer 59 are
connected. A plating resist layer 62 required when the
conductor layer 59 and the circuit pattern 61 are formed by

10 electroless plating is formed around the conductor layer 59 of
the via hole 60 and the circuit pattern 61.

When the above printed wiring board 51 is manufactured, a
method of forming the via hole 60 in the interlayer insulating
layer 58 and connecting the narrower part (equivalent to the

15 connecting pad) of the through hole land 55 on the base
material 52 and the circuit pattern 61 on the interlayer
insulating layer 58 via he conductor layer 59 is as follows:
However, to simplify description, only the constitution on the
upper side of the printed wiring board 51 will be described.

20 That is, after a through hole 53, a conductor layer 54, a
through hole land 55 in the shape of a tear, a connecting pad
56 (a pad on the lower surface of the base material 52) are
formed on the base material 52 by applying drilling,
electroless plating, predetermined etching and filling resin

25 to a double-sided copper-clad laminate, photosensitive resin
is applied and dried on the base material 52 to form an

interlayer insulating layer 58 and the interlayer insulating
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conductor circuit 12 for connecting the conductor circuits 12 and 17A

which is equivalent to the sane | ocation as the above- descri bed. 5
It is presuned because the nmultilayer printed wiring board 1 in the

conparative exanple, as the filled resin 13 with an el ectrical

I nsul ating property is left on the pad 12L of the conductor circuit

12, it exiglyerbsiwasn dkppsedNdudhoa @alsklifliim not shbimapdolided Ratarga of
a connection between the conductor 10 circuits 12 and 17A is renarkably

reduced andgas dloekihnly pafttern oppo@ifectioond kRdaweenet 8@ e@dduckdfrcuit
circuits 12 and 17A is di sconnected and the conductor circuits 12 and
17A are patteghe®llr istalcdky onnzleatiederlayer insuvAatdescliafed 58 .derfitles
above, as in the multilayer printed 15 wring board 1 equivalent to the
first enbesposnre,t theopaskndilm is pelelexi ftriomg thweoimdetriiayead 12L whi ch

Is a photovia land is arranged so that it is not overlapped wth the
areasof thespddting laye2i S5&8ndct perdoome devied opmeatof tHesrebyeonithg 8lia

exi sting around the pad 12L and that of another opening 8 are equal,
the 20 hglantitt yisofformsidn 1Fufrithiead ian pdadtingpeaitiad y8 ier n8k lieysedsal

t hroughout the printed wiring board 1, in other words, the quantity
of resin appdiedf opwithg fingerdayerogasudgtdngr 1gyer 58 apdedfégahaopening 8
or 8L is filled with resin 13 can be uniformed in relation to any

openi ng gplating resist layer 62 is formed, a conductor layer 59 and a
circuit pattern 61 are formed by electroless plating. Hereby,

10 the right end of the through hole land 55 is connected to the
circuit pattern 61 via the conductor layer 59 and a printed
wiring board 51 is manufactured.

At this time, for interlayer insulating material for
forming the above interlayer insulating layer 58,

15 thermosetting resin such as epoxy resin, polyimide resin,
bismaleimidetriazine resin and phenol resin, photosensitive
resin of these, thermoplastic resin such as polyether
sulfonate, a complex of thermoplastic resin and thermosetting
resin and a complex of photosensitive resin and thermoplastic

20 resin may be used. Roughing by applying an oxidizing agent,
acid and alkali to the surface of these may be performed. The
adhesion between a conductor circuit formed on the surface of
the interlayer insulating layer and the interlayer insulating
layer can be improved by roughing.

25 For interlayer insulating material, an adhesive for
electroless plating is desirable. For the adhesive for

electroless plating, an adhesive for electroless plating
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25 Her eby, the thickness of a filled resin |ayer fornmed by

filling each opening 8 with resin is substantially equal, a state in
which the filled resin 13 overflow ng from each

- 58- opening 8 or 8L is overflowed on the conductor circuit
12 can be even throughout the printed wiring board 1 and when the
respect i Vge8&F4 BE&SHPf a1 8 £OINY CA Ohe gt LEds isidnBNFes e Pafticle 12L are
polished So that they are snooth, it is not caused 5 that the filled

resin 13 gypibl&@WMmdadi@not hen opeid DEisy a%ent 18 96E- £ &1 Poghtl 2ted sn | ef t
on the pad 12L. As a result, when t he adhesive layer 15 is fornmed on

the printegdfiactdgy bbargeid or an &®ildihengonglest of s Ctli€ uhdst 7fupraviged on
t he adhesive | ayer 15 and the pad 12L are connected, they can be

securely 140is bermesé eah vahdioot Taushegsihpseonfiesh i ottopus trap can be
Particularly, the pattern of the conductor circuit 12 formed in the
coppkr | afjermé&d sémckhensthbacke uly ercuglesngfanderemoving corkeeatt erial 11 i s
in a mesh, therefore any opening 8 or 8L formed on the surface of
t he copperesbgyean® resimopadeiciwtsolulble inxadidren amdoxidibngeg agenthe
shape of a grid, when area

and the adhesion between the conductor circuit and the

interlayer insulating layer can be improved.

For heat-resistant resin refractory in acid or an oxidizing

10 agent, photosensitive thermosetting resin and a complex of
photosensitive thermosetting resin and thermoplastic resin are
desirable. It is because a via hole can be readily formed by
exposure and development by photosensitization. Tenacity can
be enhanced by compounding thermoplastic resin, the peel

15 strength of a conductor circuit can be enhanced and a via hole
can be prevented from being cracked in a heat cycle.

In the concrete, epoxy acrylate generated by reacting epoxy
resin with acrylic acid or metacrylic acid and a complex of
epoxy acrylate and polyether sulfonate are desirable.

20 Epoxy acrylate generated by reacting 20 to 80% of all epoxy
radicals with acrylic acid or metacrylic acid is desirable.

Further, it is desirable that the above heat-resistant
resin particle is selected out of (1) heat-resistant resin
powder the mean particle diameter of which is 10 um or less,

25 (2) a condensed particle into which heat-resistant resin

powder the mean particle diameter of which is 2 um or less is

condensed, (3) a mixture of heat-resistant resin powder the
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required for the pad 12L to which the conductor circuit 17A on t he
conductor circuit 12 is connected cannot be secured on the surface of
the copper layer 9, that is, the conductor circuit 12 which is a
pattern in a mesh, the area required for the pad 20 12L on the conductor
circuit 12 can be secured by form ng the conductor circuit 12 in the

shape of meanpphir@liclien ddafRer of whildr @sa 10anim Mbr t NEs OPLRE NGSaB- and 8L
arranged in the shape of agridis shifted without reducing the area

of a part rekishant resiopgoiwdes Zhenthedhnst pagedele Wiametew bedywhiea Qg the
pad 12L, 25 the surface of the filled resin 13 filled in the openings 8
and 8L caad pempamt i béesl sndt ) atpsswedopatticldegemaciedédrby depofit gt s
12 and 17A can be connected in the pad 12L in which

-59- at least onet bé beaducresdistiantuiresih? pawdel7Aher meannpactédle

Wi t hout the filled resin 13 existing between the conductor circuits
12 a®d diametex eddwhhichcdsddcion ef rbess sand/ andindrgamic heowdew e ed
from bei ng di sconnect ed. 5 The present invention is not limted to
t he abovether surface ofehiesdmestisinataresineppwderchhrgeeaar paztliioled as

| ong as the . . )
diameter of which is 2 to 10 #m. It is because these can form
a complicated anchor.

For a heat-resistant resin particle, epoxy resin and amino

10 resin such as melamine resin, urea resin and guanamine resin
are desirable.

The solubility of epoxy resin in acid or an oxidizing agent
can be arbitrarily changed by changing the type of its
oligomer, the type of a hardening agent and bridge density.

15 For example, bisphenol A epoxy resin oligomer processed by
an amino hardening agent is readily soluble in an oxidizing
agent. However, novolac epoxy resin oligomer processed by an
imidazole hardening agent is hardly soluble in an oxidizing
agent.

20 In this third embodiment, phosphoric acid, hydrochloric
acid and sulfuric acid or organic acid such as formic acid and
acetic acid are used, however, particularly, organic acid is
desirable. It is because if surface roughing processing is
performed, a metallic conductor layer exposed from a via hole

25 is hardly corroded.

For an oxidizing agent, chromic acid and permanganate

(potassium permanganate) are desirable.
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effect is not deviated. For exanple, the form of the openings
8 and 8L is square I n the above first enbodi nent as shown in Fig. 2,
however, if 10 area required for the pad 12L is secured in the conductor
circuit 12 and the area of each opening 8 or 8L is equal, the

opening may be in any shape. Sinmilarly, the formof each opening 8

or 8L is not rheghiikedhtiddbempPpddment] @IudaleSuiterlayer insR@apanigern of
the conductor circuit 12 is not required to be 15 in a nmesh.

(Second HaRedismmaly) be also proviiéled. a I ipliued IwWintey lbgerd iasd liatdng
manuf act uri ng net hod equi valent to a second enbodi ment will be

descri bed ayefrer aireg pra@ridedqy Eihgye b et dhkb folliowsiing ttlypest:r uct ure of the
printed wring board equivalent to the second enbodi nent will be
descri bed 1) twefdayiemy sttarulityse t2ngAptiny CB) iaterldyeFi dasulatding
sectional views showing the printed wiring board and Fig. 13 s a

pl a® shoviaygrsherpriidedd beitweeq ko dppe2sand lowas shoduciterFicggcuizsand
13, a printed wiring board 31 is constituted by a base material 35 on
whi ch a rat ahlich ancaddesive fop €l eciirgd esse plagdingagenegaked pvane and a

ground pl ane, a
dispersing a heat-resistant resin particle soluble in acid or

an oxidizing agent in heat- resistant resin refractory in acid
or an oxidizing agent is provided on the side of the upper

10 conductor circuit and heat- resistant resin refractory in acid
or an oxidizing agent is provided on the side of the lower
conductor circuit.

According to this constitution, even if roughing is
excessive in roughing an adhesive layer for electroless

15 plating, a short circuit between layers can be prevented from
being caused.

2) three-layer structure consisting of interlayer
insulating layers provided between the upper and lower
conductor circuits in which filling resin material is filled

20 between the interlayer insulating layer and the lower
conductor circuit, the respective surfaces of the lower
conductor circuit and this filled rein material are equalized
in a level, a heat-resistant resin layer refractory in acid or
an oxidizing agent is formed on it, further an adhesive for

25 electroless plating generated by dispersing a heat-resistant
resin particle soluble in acid or an oxidizing agent in heat-

resistant resin refractory in acid or an oxidizing agent is
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connecting pad 33 with normal area which is smaller than the area of

the netallic area 32 and a predetermned circuit pattern are forned
as a core. In this enbodi nent, a copper- clad | am nate where copper
foil is lam nated on the single 5 side or the double sides of the base
material 35 is used and the netallic area 32, the connecting pad 33
and the ci kgined on itRattern 34 are forned on the single side or the
doubl e si des by appl ying predeterm ned etching to the copper-clad

| am nat e. in theFRultheakasepiaheedakvizingapbaga Bat eguakaneateitd aheer

an 10 adhesive layer for electroless plating is forned on a gl ass

epoxy base firker embodampaky conge ikatedmakediesker ibedeadbive ,base through
material or a netallic base material, the roughed surface is formed
by roughi ngolllee 1lagdles5vas| dypetheelkhapeobEsa fleatri,ngsi the via happl 66diko

t he adhesive | ayer and a copper circuit patternis 15 formed may be al so
used. 5 connecAeds howthien thrgough3hodeblankl 561t ithe Bhrosghohode Langdl ural
| ocations in the nmetallic area 32. Such a blank portion 36 is f ormed
by et chi ng5§i amidt anpads ifprwennelcd imgt &hei viar bal8260sare integratédanddi s
a part in which no conductor (copper foil) 20 exists in the netallic
area 32 antthemredbrexi seanegtdone axegafor conneggangd thet kothemnadk theea 42

of a mask fil m 41 when the mask
via hole 60 to the right end of the through hole land 55 can

be enlarged. Hereby, when the mask film is stuck on the

10 interlayer insulating layer 58 on the base material 52 and the
interlayer insulating layer is exposed with the light blocking
pattern of the mask film opposite to a part in which the via
hole is to be formed so as to form the via hole 60, the range
of allowable misregistration of the light blocking pattern of

15 the mask film to a part in which the via hole is to be formed
can be greatly widened and the via hole 60 and the right end
(equivalent to a pad) of the through hole land 55 can be
stably connected reliably even if misregistration is caused in
the direction shown by an arrow in Fig. 17 (A) between the

20 right end of the through hole land 55 and the mask film.

As described above, as the through hole land 55 and a pad
for connecting the via hole 60 are integrated, no location to
which stress is collectively applied exists and the interlayer
insulating layer 58 can be securely prevented from being

25 cracked even in a heat cycle.

(Second Embodiment)

Next, a multilayer printed wiring board equivalent to a
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film4l is stuck on a postinterlayer insulating |ayer 39 which forms
an interlayer insulating |ayer 39 as described | ater and t he
postinterlayer insulating |ayer 39 is exposed. Wen the 25 i nterl ayer
insulating layer 39 is exposed via the mask film 41, light radiated

t hrough the mask film41 to the interlayer insulating layer 39 in the
vicinity oécoémd omisddnniest 42i1F be described referring to Fig. 18. -61-
prevented from bei ng di spersed via the blank portion 36 by form ng

t he bl ankrigpr tl®nis86a gslakesshowing atioe emu hiei Hoyert i ghinted wiringrisvaerd ed
frombeing incident to the interlayer insulating | ayer 39 existing
under theequeskalemia Y2 tnel séeomd cemisadingent 5 Thermpleikagemngtirted
interlayer insulating | ayer 39 under the mask area 42 from being
exposed cairibeg seeard| yl exgeivalent to thaiseqpoidtenpodimentdestri bed |ater.
The formof the blank portion 36 will be described in details

ref ebri ngpasiqally 1Brovided owikth ntie gsansg, cepgt Hiutkion 105 thak t9HrElss i s
constituted by four arc-shaped w ndow parts 36A into which a

ci rcul ar MiHEbYRYRE HopirteRrd ¥ b ed heard eguivalent v jthel aboerbikgtor 37

partitioned by the inner circle and o ] )
embodiment and therefore, only the characteristic constitution

of a via hole 60 connected to the above through hole land 55
in the shape of a tear will be described below.

10 As shown in Fig. 18, a via hole 60 is formed in an
interlayer insulating layer 58 opposite to the narrower part
of a through hole land 55 in the shape of a tear formed around
a through hole 53 on the surface of a base material 52 and a
via hole land 63 in the shape of a tear is provided around the

15 via hole 60. The opening 64 of the via hole 60 is formed in
the enlarged part of the via hole land 63.

In the multilayer printed wiring board 51 equivalent to the
second embodiment formed as described above, the through hole
land 55 and the via hole land 63 are both in the shape of a

20 tear and further, as the opening 64 of the via hole 60 is
formed in the enlarged part of the land 63, an allowable range
for forming the opening 64 of the via hole 60 at the right end
of the through hole land 55 is further widened, compared with
the allowable range of the multilayer printed wiring board 51

25 equivalent to the above first embodiment. Therefore, the
range of allowable misregistration of the light blocking

pattern of a mask film to a part in which the via hole is to
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separated fromthe netallic area 32 by the blank portion 36 is
formed so that the area of the conductor is |arger than that 15 of the

mask area 42 of the mask film41l and the center of the conduct or 37
is coated with the mask filmvia the mask area 42 with the mask film
41 stuck on the interlayer insulating |ayer 39. It is desirable that

t he di aretferrned tdee ibengresitlgt evigfened and leve drk npendgis t3Gitionl 25 to
350 [err]m the dianeter of the 20 outer circle is 225 to 800 [err]m and
an i nt v adavssdvd@mtwedan the thatowgdwha@sA landafyr @tidrdthe ywask tfg. 1260
[err]m For the formof the blank portion 36, variations are

f urt hertheontial \hediee 6 0T, ghiaattitgien gy hade Blapsk Foadopesdtably will be
described referring to Fig. 15. Fig. 15 is an 25 , explanatory draw ng
shomﬁn§QHﬂ?QQWiéﬁgdm?lﬁ ynfenamgdaot of theydirsctyen of For an
exanple in which a blank paortion is basically .

-62- misregistratiqmy @ ishavwy by arrawsedimE M@ nddy, as shown in Fig. 15,
a bl ank portion which is constituted by two wi ndow parts 36A into

whi ch a ci rld@Rd FIReSATMeR i vi ded around the conductor 37 (a

Next, a multilayer printed wiring board equivalent to a
third embodiment will be described referring to Fig. 19. Fig.
19 is a plan showing the multilayer printed wiring board

10 equivalent to the third embodiment. The multilayer printed
wiring board equivalent to the third embodiment is basically
provided with the same constitution as that of the multilayer
printed wiring board 51 equivalent to the above first
embodiment and therefore, only the characteristic constitution

15 of a via hole 60 connected to the above through hole land 55
in the shape of a tear will be described below.

As shown in Fig. 19, a via hole 60 is formed in an
interlayer insulating layer 58 opposite to the narrower part
of a through hole land 55 in the shape of a tear formed around

20 a through hole 53 on the surface of a base material 52 and a
substantially elliptic via hole land 65 is provided around the
via hole 60. The opening 66 of the via hole 60 is formed at
one end (the left end in Fig. 19) in the direction of the
longer axis of the elliptic via hole land 65.

25 In the above multilayer printed wiring board 51 equivalent
to the third embodiment, the through hole land 55 is in the

shape of a tear, the via hole land 65 around the via hole 60
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bl ank portion 36 |located in the upper left part in Fig. 15 5 (A)), a
bl ank portion which is constituted by one arc-shaped w ndow part 36A
around the conductor 37 (a blank portion 36 | ocated in the upper
right part in Fig. 15 (A)), a blank portion which is constituted by
three wi ndow parts 36A into which a circular window is divided around

the condupd 081 Biptc, loherdferk, ps tiONtBé dloswé eseddnd hembodbtieh®f tapart
in Fig. 15 (A)) and a blank portion which is constituted by five

W ndow allowglslé Srafide | fvp Pduming the coperiing NEOVo £ st itk W ke chalo®usw t he
conductor 37 (a blank portion 36 in the lower right part in Fig. 15
(A)) are tonfwertisdt ewiddbed and Hoe rangeanpl 2l lowalhl e hmbs beqiskt potiomn i s
basical ly constituted by a square wi ndow, as shown in Fig. 15 (B), a
bl ank poraf orhehl tyht sbbaclsing upadtdyn ot s quask fulmlove parpart in 36A
around the square conductor 37 (a blank portion 36 | ocated in the
upped | efwhipzh tthey Fia. habe (Bj)to bl tommedredmroangrdat b widenednst it ut ed
by four wi ndow parts 36A into which a square w ndow i s divided around
t he squarRexehiuceoen VL (Bipregikstratiopors i cAuSEl | ketween i the Hehxppeh

right part in Fig. 15 (%;), a bl ank portjon which is constituted by
two w nddplartandesd and thetmashi Ehlme stRreia helsy 6@ andith’l around the

square 25 conductor_ 37_(a blank portion in the lower |left part in Fig.

15 (B)) arREUI HRLPokIRIM MEXH ke TARLY tSRMRPBYR] HFeblably

independent of the direction of misregistration as shown by
10 arrows in Fig. 109.

(Fourth Embodiment)

Next, a multilayer printed wiring board equivalent to a
fourth embodiment will be described referring to Fig. 20.

Fig. 20 is a plan showing the multilayer printed wiring board

15 equivalent to the fourth embodiment. The multilayer printed
wiring board equivalent to the fourth embodiment is basically
provided with the same constitution as that of the multilayer
printed wiring board 51 equivalent to the above first
embodiment and therefore, only the characteristic constitution

20 of a via hole 60 connected to the above through hole land 55
in the shape of a tear will be described below.

As shown in Fig. 20, a via hole 60 is formed in an
interlayer insulating layer 58 opposite to the narrower part
of a through hole land 55 in the shape of a tear formed around

25 a through hole 53 on the surface of a base material 52 and a
via hole land 67 in the shape of a tear is provided around the

via hole 60. The opening 68 of the via hole 60 is formed in a
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w ndow parts 36A into which a square wi ndow i s unevenly around

- 63- t he square conductor 37 (a blank portion 36 |located in
t he | ower right part in Fig. 15 (B)) are conceivabl e.

Further, for an exanple in which a blank portion is basical ly
constituted by a hexagonal w ndow, as shown in Fig. 5 15 (©), a blank
portion whideheds pagthsoift thed vila todeh@sagosal. This censddwupdeh 3EA around
t he hexagonal conductor 37 (a bl ank portion |located in the upper

| eft par thenshing. as5th@t) inathe secohndaembpdiment .Wwhitckonhectisg paded by
three wi ndow parts 36A i nto which a hexagonal w ndow is unevenly

di vi ded &Bodndthke shhpe olfexadgenal asomdiectvae Bdleallbndnié7pdsti on | ocated in
t he upper right part in Fig. 15 (C)) and a blank portion which is
consti t uedechyichldy wondewted te 384 wieo hafliecRaadhéXaydrak circuitwi ndow
i s divided around the hexagonal conductor 37 (a bl ank portion

| oc&t ed pattken édecn &he paterilayprirg lnﬁg(l@):)lnar dayex 58gonéewiabhele

In the base material 35, filling resinis filled in each bl ank
portion germﬁét%@eﬁnpﬁ@eﬁbﬂaﬁﬁ ird ayesa ivsudag inge layeguippt shown

further formed on the interlayer insulating layer 58 is
connected to the connecting pad 69.
In the multilayer printed wiring board 51 equivalent to the
10 fourth embodiment, the via hole land 67 and the connecting pad
69 in the shape of a tear are electrically connected on the
interlayer insulating layer 58 in addition to the same
constitution as that of the above multilayer printed wiring
board 51 equivalent to the second embodiment and as described
15 above, the connecting pad 69 formed on the interlayer
insulating layer 58 is also in the shape of a tear.
Therefore, the connection area of the bottom of the via hole
(provided in an interlayer insulating layer formed further on
the surface of the interlayer insulating layer 58) connected
20 to the connecting pad 69 can be widened in addition to the
effect which can be obtained according to the multilayer
printed wiring board 51 equivalent to the second embodiment.
Hereby, when an interlayer insulating layer formed further on
the surface of the interlayer insulating layer 58 on the base
25 material 52 is exposed with a mask film stuck on the above
interlayer insulating layer to form a via hole, the range of

allowable misregistration of the light blocking pattern of the
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pattern 34, between the circuit patterns 34 and between the
connecting pad 33 and the circuit pattern 34 and a filled 20 resin | ayer

38 is formed. Such a filled resin layer 38 is formed so that the
surface of the filled resin layer is equal in alevel to each
surface of the netallic area 32, the connecting pad 33 and the

circuit pakkefiladtend @ach duw tvhdeh the viaf hohe fiisl lted beeFormedy ean38,
the netallic area 32, the 25 connecting pad 33 and the circuit pattern
34 const beugereatly widenesiuahac evelderigbwi siregiisttratliaperisi caulsadi ng | ayer
39 descri bed | ater can be forned so that the thickness is uniform

- 64- between the connelRdrinigheadbé¥e ahnid ltihegmaski f£ilsolivemhleess resin is
desirabl e and epoxy resin is suitable. It is because if heat

t r eat nentdirectioniss spomiobye@rgoms dns&ligent0i,s thef wianholde find sder esin

| ayer 38, the peeling of the filled resin layer 38 is caused that

5 550l vepnnessingsipad $9desinr diel stably gennesteadnireljabtliyel e such

as silica is added to filling resin, the hardening and contraction
of the fill edFi&&hnEmppdimeatdan be reduced and the base material 35

can be prevented from being warped. .. i
Next, a multilayer printed wiring board equivalent to a

fifth embodiment will be described referring to Fig. 21. This
multilayer printed wiring board is provided with connection

10 structure in which a connecting pad formed on an interlayer
insulating layer and a pattern on another interlayer
insulating layer are connected via a via hole. Figs. 21 show
connection structure in which a connecting pad formed on an
interlayer insulating layer and a pattern on another

15 interlayer insulating layer are connected via a via hole in
the multilayer printed wiring board equivalent to the fifth
embodiment, Fig. 21 (A) is a plan showing the multilayer
printed wiring board and Fig. 21 (B) is a sectional view
showing the multilayer printed wiring board.

20 As shown in Figs. 21 (A) and (B), a printed wiring board 70
is provided with a base material 71 which is a core material,
a connecting pad 72 constituting a part of a lower conductor
circuit 72A is formed on this base material 71 and a filled
resin layer 73 is provided around the connecting pad 72. An

25 interlayer insulating layer 74 is formed on the connecting pad
72 and the filled resin layer 73 and a substantially elliptic

connecting pad 77 including a via hole 76 inside which a
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If the netallic 32, the connecting pad 33, the circuit 10 pattern 34 and

others are forned on an interlayer agent, a plating resist is
respectively formed between the netallic area 32 and the circuit
pattern 34 and between the connecting pad 33 and the circuit pattern
34. The upper surface of the plating resist constitutes one 15
surface tegauieton tRykhe 78PRSr formedcandl whiienmkalbcatede in a 32, the
connecting pad 33 and the circuit pattern 34. Therefore, the

i nterl ayepoisigdloat bpposdyer t39 then chankernd pad 72 in that ihkerliBiyekness
Is uniform The surface of the plating resi st may be polished by a
hand strokeshelat ingndayeand4otilsetdormed. so that the upper surface of the
plating resist constitutes one surface together with the upper
surface of theheeidllliptic conneécedngd?patdhé7cepnsttitngegad parandft ha
circuit pattern 34. As described above, an interlayer insulating

| ayers 39 iistermediapel iceddacdorociedudrt ,eacviaphed es 82f soasafi tulténgetal | i c
area 25 32, the connecting pad 33, the circuit pattern 34 and the
filled repanrtl efean3@pperaconductgrr edircuitapdr fagmeghioohan interdayeirt ut e
one surface. As the filled resin |layer 38 or the
- 65- insulating layer 80 described later is connected to one end
thereof in the direction of the longer axis of the ellipse and
the other end in the direction of the longer axis of the
10 ellipse constitutes a part of a via hole land 78 of the via
hole 76. Hereby, the connecting pad 72 on the base material
71 is connected to the connecting pad 77 via the conductor
layer 75 of the via hole 76. The ellipse of the connecting
pad 77 is formed in the shape which looks as if the opposite
15 sides of a rectangle draw an arc outward as shown in Fig. 21
(A) and further, it need scarcely be said that the connecting
pad may be in the shape which looks as if the opposite sides
of an ellipse draw an arc outward.
A plating resist layer 79 required when the conductor layer
20 75 and the connecting pad 77 are formed by electroless plating
is formed around the connecting pad 77 including the conductor
layer 75 of the via hole 76.
Furthermore other interlayer insulating layer 80 is
provided on the interlayer insulating layer 74, a via hole 82
25 inside which a conductor layer 81 is formed is provided in a
position opposite to one end (the right end in Figs. 21 (A)

and (B)) of the connecting pad 77 in the interlayer insulating
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plating resist layer 38 is fornmed between bl ank portions 36, bet ween
the netallic area 32 and the circuit pattern 34, between the circuit
patterns 34 and between the connecting pad 33 and the circuit pattern
34 and each upper surface 5 constitutes one surface as descri bed above
when such an Interlayer insulating |ayer 39 is applied and forned,

t he layereBbayad theuupbefrgcbagactd? edfchetusif aneliydapgl ked and
formed. The interlayer insulating |ayer 39 can be applied and f ormed
usi ng a evarcetiy phatpeanhoSé8nspnneetedsitn ahe tondutBor eémgepl 81 fier resin
material for formng the interlayer i nsul ating |ayer 39, an adhesive
for el ecfoumedsopl &hengniterlayer spstdbténgFdryem.adHeskeby,f theel ectrol ess
pl ati ng, an adhesi ve generated by dispersing a heat-resistant resin
parti cl ecophabténgnpadi d7opnakhexidterdgyageanshdabeny- lager 7dedsst ant
resin refractory in acid or an oxidizing agent can be used. The
adh8si vecppnegredt tel sbe pRLACUAS P§t§ﬁ69|§ngla theyppndupgosakayer 81
conposi tion as an adhesive described in Japanese publ i shed exam ned
pat ent aﬁ’ﬁ'l Faﬁt Véﬁshﬂée Bei- 425pdstingpresist lpgprs85HEPAUEN?E WRENNO. Hei

7- 34505 an adhesive for electroless plating, an adhesive
generateHhByCBPQBEFan&aﬁeHegﬂ pBYj Shenfirevit partpEre83 are £8rmsfe in

ol 3 O Bl SEngh2hHsa05 bR SR theRedt BPhuhS®HRe conaubEBLATAORY Y 21 ¢
of the via hole 82 and the circuit pattern 83.

10 As a method of manufacturing the multilayer printed wiring
board 70 equivalent to the fifth embodiment is basically the
same as that of the multilayer printed wiring board equivalent
to the first embodiment, the description is omitted.

The multilayer printed wiring board 70 equivalent to the

15 fifth embodiment constituted as described above is provided
with the connecting pad 77 in which the via hole land 78 of
the via hole 76 connected to the connecting pad 72 of the
lower conductor circuit 72A and a pad of the via hole 82 for
the upper conductor circuit 84 are integrated and the

20 connecting pad 77 is in the shape of an ellipse which looks as
if the opposite sides of an ellipse or a rectangle draw an arc
outward. Therefore, no location to which stress is
collectively applied exists in the connecting pad 77 and
hereby, the interlayer insulating layers 74 and 80 can be

25 securely prevented from being cracked even in a heat cycle.

The connection area at the bottom of the via hole 82 opposite

to the connecting pad 77 can be widened as in the above first
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because an anchor in the shape of an octopus trap can be 25 formed on
the surface by roughing and renoving a heat- resistant resin particle
soluble in acid or an oxidizing agent and the adhesion to a conductor

circuit can be inproved. _ _ o - 66-
For heat-resistant resin refractory in acid or an oxidizing agent,

phot osensiemberl ifnegruTeset helebyss wheddhd GHHRIrDaydr insulatRhef Q%%%l tza'ove
thernosetting resin and thernoplastic resin are desi rabl e.

because aowi aheolbaseamaterieadifly if0lpds®d with teePQSYhe M@cﬂﬁ‘(@ Opmsnt
by bei ng photosensitive. The tenacity can be enhanced by

conmpoundi pg titkemmoyfl asmask efdilm stuck ont hbepdeltesilagiegt Anshlatdagduct or
circuit can be enhanced and a via hol e can be prevented from bei ng
cracked i Aayere®0 opplogite to a partl rint whictner etia, heplexysatoybate
generated by reacting epoxy 10 resin wwth acrylic acid or netacrylic
aci d 5and &ogowgl &e dorm the vdpohplecBylatdeandngel pét hddowabllenate are
desi rabl e. It is desirable that epoxy acrylate is generated by
reacti ng Pasregdglratian odpdhe ddghtabdomkingapegtiernacifdtbe mask film

metacrylic acid.
to the part in which the via hole is to be formed is greatly

widened and even if misregistration is caused between the
connecting pad 77 and the mask film in the directions shown by
10 arrows in Fig. 21 (A), the via hole 82 and the connecting pad
77 can be stably connected reliably.
(Sixth Embodiment)
Next, a multilayer printed wiring board equivalent to a
sixth embodiment will be described referring to Fig. 22. Fig.
15 22 is a plan showing the multilayer printed wiring board
equivalent to the sixth embodiment. The multilayer printed
wiring board equivalent to the sixth embodiment is basically
provided with the same constitution as that of the multilayer
printed wiring board 70 equivalent to the above fifth
20 embodiment and therefore, only the characteristic constitution
of a via hole 82 connected to the above elliptic connecting
pad 77 will be described below.
As shown in Fig. 22, a via hole 82 is formed in an
interlayer insulating layer 80 opposite to an arc-shaped part
25 at the right end of the elliptic connecting pad 77 on an
interlayer insulating layer 74 and a via hole land 86 in the

shape of a tear is provided around the via hole 82. The

-02-



15 Further, it is desirable that the above heat-resi stant

resin particle is selected out of (1) heat-resistant resin powder
the nean particle dianeter of which is 10 [err]mor |ess, (2) a
condensed particle into which heat-resistant resin powder the nean

particle dianmeter of whichis 2 [errlmor less is 20 condensed, (3) a

m xture inpé}eﬂig [&pist afhe I'ebd M@z ideformed iRahParideisd paretef of
which is 10 [err]mor |ess and heat - resi stant resin powder the neans

particl e theineierhale whand 86. 2 [errmor less and (4) a
psuedoparticl e generated by depositing at | east one of heat-resistant
resin powder Imetheeamipailaywde pPintedivaneiey lmdamdi Th equidrdlesnt nt@rtiess
and/ or i norganic powder on the surface of heat-resistant resin powder
t he nmean gixitth cdmbodimenti fomned ad déschibed 2abavd 0 flee rfight tend decause
t hese can form -67- a
conphi cattse arwimegcting pad 77 Pwrfernedtin cshetsimpe e3f mpand clEhe epoxy
resin and am no resin such as nelamne resin, urea resin and

guanam ne’¥edigle land g6 Pesin dihe shape of a tear surdisfurthend apdde

resin in acid or an oxidizing agent ) i )
opening 87 of the via hole 82 is formed in the widened part of

the above land 86, an allowable range for forming the opening
87 of the via hole 82 at the right end of the connecting pad
10 77 is further widened, compared with that in the multilayer
printed wiring board 70 equivalent to the above fifth
embodiment. Therefore, the range of allowable misregistration
of the light blocking pattern of a mask film to a part in
which the via hole is to be formed can be greatly widened and
15 even if misregistration is caused between the right end of the
connecting pad 77 and the mask film, the via hole 82 and the
connecting pad 77 can be stably connected reliably independent
of the directions of misregistration shown by arrows in Fig.
22.
20 (Seventh Embodiment)
Next, a multilayer printed wiring board equivalent to a
seventh embodiment will be described referring to Fig. 23.
Fig. 23 is a plan showing the multilayer printed wiring board
equivalent to the seventh embodiment. The multilayer printed
25 wiring board equivalent to the seventh embodiment is basically
provided with the same constitution as that of the multilayer

printed wiring board 70 equivalent to the above fifth
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can be arbitrarily changed by changing the type of its ol i gomer, the
type of a hardening agent and bridge density. For exanpl e,

bi sphenol A epoxy resin oligoner processed by an am no hardeni ng
agent is readily soluble in an oxidizing 10 agent. However, attention
Is required to be paid to it that novol ac epoxy resin oligoner

pr ocessedmbypdameni dadoktBereforehabdepi Reagharacteitasdliy sehgblieutioan
oxi di zi ng agent. In this second enbodi nent, phosphoric acid,

hydr ochl ofi @ via hoaei 82ardnaekted toathe abovegedildpadcdcenabeasngor mic
acid and 15 acetic acid are used, however, particularly, organic acid is
desi rabl padl 77i wihéchesdestribeflabelpwughi ng processing is per f or med,
a nmetallic conductor |ayer exposed froma via hole is hardly
corroded. As shownFaén &ngexidi;zangiagbnie 8Br dmi foamed andaper manganat e
20 (pot assi um per manganate) are desirable. Particularly, it is
desir abl éntkeailayerasnsulasing leyer 80 dppeslitedtandnr amovebapedughirhg
alternately by acid or an oxi di zing agent is desirable. In
t hi s sec8kdtBgbsdghtnendpplr an pAléptigeFonasgtangngad287 ohagers may be
also provided. |If plural interlayer_insulating == layers are_provided,
there ar éntREIRYPLoWIEYLRyHBY; layer 74 ang)apygllipeicsviachole &andisting

of interlayer insuLating i ) - 68-
88” 1s provided around the via hole 82. The opening 89 of the

via hole 82 is formed at one end (the left end in Fig. 23) of

10 the via hole land 88 in the direction of the longer axis of an
ellipse.

In the multilayer printed wiring board 70 equivalent to the
seventh embodiment formed as described above, the right end of
the elliptic connecting pad 77 and the left end of the

15 elliptic via hole land 88 are both formed in the shape of an
arc and further, as the opening 89 of the via hole 82 is
formed in the widened part of the above land 88, an allowable
range for forming the opening 89 of the via hole 82 over the
right end of the connecting pad 77 is further widened,

20 compared with that of the multilayer printed wiring board 70
equivalent to the above fifth embodiment. Therefore, the
range of allowable misregistration of the light blocking
pattern of a mask film to a part in which the via hole is to
be formed can be greatly widened and even if misregistration

25 is caused between the right end of the connecting pad 77 and
the mask film, the via hole 82 and the connecting pad 77 can

be stably connected reliably independent of the directions of
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| ayers provided between the upper and | ower conductor circuits I n
whi ch an adhesive for electroless plating generated by di spersing a
heat-resi stant resin particle soluble in acid or an oxi di zi ng agent
in heat- resistant resin refractory in acid 5 or an oxidizing agent is
provi ded on the side of the upper conductor circuit and heat-

r esi st anmirsasdigi stfatacdrorgshown asi hrrows O ®iRg.0XxXl zi ng agent is provided
on the side of the | ower conductor circuit. According to
this constit yBightewmbadimentghi ng is 10 excessive in roughing an
adhesive |l ayer for electroless plating, a short circuit between

| ayers can b&lgxteventmed tilayer primimdhgricdmedoard equival@ntt hoceern ayer
structure consisting of interlayer insulating | ayers provided between
the uppeeighdh embodiment suddudteodeasiaidiad neferiicty ftid [Flimy r2dsi n
material is filled between the interlayer insulating |ayer and the

| owey Fig.c@dddet ¢ pdiatcsihowinge thes paditiayar faded et windnowsard
conductor circuit and this filled rein material are equalized in a

| evel , aSEEValeNtstenthe fightdy embagimantor y The awildidayer printed

wiring board equivalent to the eighth embodiment is basically
provided with the same constitution as that of the multilayer
printed wiring board 70 equivalent to the above fifth

10 embodiment and therefore, only the characteristic constitution
of a via holé 82 connected to the above elliptic connecting
pad 77 will be described below.

As shown in Fig. 24, a via hole 82 is formed in an

interlayer insulating layer 80 opposite to an arc-shaped part

15 at the right end of an elliptic connecting pad 77 on an
interlayer insulating layer 74 and a via hole land 90 in the
shape of a tear is provided around the via hole 82. The
opening 91 of the via hole 82 is formed in the widened part of
the via hole land 90. This constitution is the same as that

20 in the sixth embodiment. A connecting pad 92 in the shape of
a tear as the via hole land 90 is electrically connected to
the via hole land 90 via a circuit pattern 83 on the
interlayer insulating layer 80. A via hole formed in another
interlayer insulating layer not shown further formed on the

25 interlayer insulating layer 80 is connected to the connecting
pad 92.

In the multilayer printed wiring board 70 equivalent to the
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20 an oxidizing agent is forned on it, further an adhesive for

el ectroless plating generated by dispersing a heat-resistant resin
particle soluble in acid or an oxidizing agent in heat- resi st ant
resin refractory in acid or an oxidizing agent is formed on it. 25
Further, in the above interlayer insulating |ayer 39, a via hol e 40

i s fornededglpoli émbbd@indet COOAMEd Ods Sdestt { beddefody, the vEACHoLé NTonG par t
36A of a blank portion 36 and the connecting
- 69- 82 and the copaedBinupsdad¥i inhvhe dBaps GHraetedy smeef or m ng
predet ermi ned devel opnent after light is radiated fromover a mask
filma4l bylectritdlipucceenéctedxpnsthe intariapemathstilding layer 188t uck
on the interlayer insulating |ayer 39 so that the 5 mask area 42 of the
mask fil nidladdibppostoethe samecoemstivution as Gire amalt hbayennecinted pad
33. As devel opnent is performed by a wel | - known net hod, detailed
deschi ptiwihrirg dpe2ar@d/0 equivalent The bleiapove 2heth| empodimenvrasdd when
the interl ayer _insulating layer 39 is exposed will be described
referringth® camneckigg pad 9§ gqrrnadi@n abhenintgebayer t irsulakeindnal vi ew
layer 80 as described above is also formed in the shape of a
tear. Therefore, the connection area of the bottom of a via
hole (provided in an interlayer insulating layer formed
10 further on the interlayer insulating layer 80) connected to
the connecting pad 92 can be widened in addition to the effect
obtained by the multilayer printed wiring board 70 equivalent
to the sixth embodiment. Hereby, when a mask film is stuck on
an interlayer insulating layer further formed on the
15 interlayer insulating layer 80 and the interlayer insulating
layer is exposed with the light blocking pattern of the mask
film opposite to a part in which the a via hole is to be
formed to form the via hole, the range of allowable
misregistration of the light blocking pattern of the mask film
20 to a part in which the via hole is to be formed can be greatly
widened and even if misregistration is caused in the
directions shown by arrows in Fig. 24 between the connecting
pad 92 and the mask film, the via hole and the connecting pad
92 can be stably connected reliably.
25 (Ninth Embodiment)

Next, a multilayer printed wiring board equivalent to a

ninth embodiment will be described referring to Fig. 25. This
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schematically showing a state in which the interl ayer I nsul ati ng

| ayer 39 on the netallic area is exposed. To expose the
interlayer insulating |ayer 39, first, the mask film4l is stuck on
the interlayer insulating |layer 39 so 15 that the mask area 42 of the
mask film4l is opposite to the conductor 37 surrounded by each

wi ndow pajph189Ragbrt peiRktadkwiring BeakHOAs3prboiged wiithheomhteklioa area
32. In this state, as shown in Fig. 14, light is radiated from over

the mask btkvddre in whdght Beconhetkaygr phdsibaimedgohayar i88erdagreposed.
In such 20 exposure, as the mask film4l is fornmed so that it is

t ranspar enhsaiaephgt haybraakdnaspaateanddn aadchtedihighiayer bl ocked
by the nmask area 42, is transmtted through the mask film4l in a
part excephstihatimgklayez dZeaprdnneatkdsvtihea via hbhtembaybe i nsul ating

| ayer 39. Hereby, a part of the 25 interlayer insulating |ayer 39 coated
wi t h5t he madkidager4pristed wirnog harttdn@@ eduiivellstdtenkhedébhedeand in

the neantine, the other part of the interlayer insulating |ayer 39
which is fiasfth embodiment. Figs. 25 show connectipg- structure in whigbat ed

with the mask area 42 is hardened by I|ight. _ _

a connecting pad formed on an interlayer insulating layer and
a pattern on another interlayer insulating layer are connected
via a via hole in a multilayer printed wiring board equivalent

10 to a ninth embodiment, Fig. 25 (A) is a plan showing the
multilayer printed wiring board and Fig. 25 (B) is a sectional
view showing the multilayer printed wiring board.

As shown in Figs. 25 (A) and (B), a printed wiring board

100 is provided with a base material 101 which is a core

15 material, a circular connecting pad 102 constituting a part of
a lower conductor circuit 102A is formed on this base material
101 and a filled resin layer 103 is provided around the
connecting pad 102. An interlayer insulating layer 104 is
formed on the connecting pad 102 and the filled resin layer

20 103 and an intermediate conductor circuit 108 including a via
hole 106 inside which a conductor layer 105 is formed in a
position opposite to the connecting pad 102 in the interlayer
insulating layer 104 and provided with a via hole land 106A in
the shape of a tear around the via hole 106 and a connecting

25 pad 107 in the shape of a tear connected to the narrower part
of the via hole land 106A via a circuit pattern 106B is

provided. The connecting pad 107 is connected to the circuit
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At this tine, as the interlayer insulating |ayer 39 is uniformy
applied and fornmed on the surface of the netallic area 32 and the
filled resin layer 38, the interlayer 5 i nsul ating | ayer 39 can be
exposed at satisfactory exposure resol ution on the boundary of the
mask film 41 and the mask area 42. A blank portion 36 consisting of
each w ngattpearrd 106B orBGfhenheide nef chieslucd mrowssdt Peart Sid arhne s eapeirgk t he
conduct or 37 opposite to the mask area 42 and as a filling resin

| ayer 1(G tS#r iass fild edia rhalehlandddi®zpart 36A or a plating resist |ayer
38" is forned, a great deal of light radiated closely outside t he
mask area 42 Tfe |[daineqtbidigitpat] d) degerilsedshdpw off |4 tear crysdridedtes a he
filled resin layer 38 and is not scattered and | ight scattered on the
met al | i ¢ pAEta B2 e sinkenned i3t corndBictyoraingnids §68 mndlla visciee to
the interlayer insulating | ayer 39 existing under the mask area 42.
Her éby, t constititekndyaePais R atdhgiprge rcguiuatrhe aspbided Ioh t he
boundary of the mask area 42 at_ satisfactory resolution as described
above andfamRed Merahyditemkaler i MY lateinadlangntl iy defcrihad kager area
42 can be efficiently prevented from bei ng hardened by scattered

| i ght scat® SUNITHA tiRe The Jnedrdy $d AL 7% result, the

interlayer insulating |ayer 39 which exists on fh condyctor 37 in

unhar dened sttt er%o]rﬁﬁ g’taéﬁf ri&%\}@ﬂun?e& "&ﬁrhé'x}bq dpith °[1r?e At e

wiring bagrel 3L AL SBOSULS AR D 108 TIPELAPVEAN Jaf! © 40
10 106B and the connecting pad 107 are formed by electroless

a
d

plating is formed around the via hole land 106A, the circuit
pattern 106B and the connecting pad 107.
Further the other interlayer insulating layer 110 is
provided on the interlayer insulating layer 104, a via hole
15 112 inside which a conductor layer 111 is formed in a position
opposite to the connecting pad 107 in this interlayer
insulating layer 110 and an upper conductor circuit 114
including a circuit pattern 113 connected to the conductor
layer 111 is formed. Hereby, the connecting pad 107 on the
20 interlayer insulating layer 104 is connected to the circuit
pattern 113 via the conductor layer 111 of the via hole 112.
A plating resist layer 115 required when the conductor layer
111 and the circuit pattern 113 are formed by electroless
plating is formed around the conductor layer 111 of the via
25 hole 112 and the circuit pattern 113.
As a method of manufacturing the multilayer printed wiring

board 100 equivalent to the ninth embodiment is basically the
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conpl etely exposed can be fornmed without |eaving the i nterl ayer
I nsulating | ayer 39 on the conductor 37.
-71- Further, a circuit pattern 43 is continuously
formed on the interlayer insulating |layer 39 and inside each via
hol e 40. After processing for roughing the base material 35 after
the samel ashehe 4Bove metied afdrpnufastiutdnborthapmulitigagep! ating 5
catal yst nucleus are perforned, the circuit pattern 43 is provi ded
by di ppi pginted edirimge®®apidateigud viadientand fthwemfigsd embodimeati,nghkei | m
For electroless plating, a well-known nethod is used and therefore,
t he det adesdrdesdonptiisornidted.t t ed. Next, a nethod of
manufacturing the printed wiring board 31 10 constituted as described
above wi || bédndéder mydd ilayenr prgnted wiringFibgardsl0Pi gquigaileng foocess
drawi ng showi ng a manuf acturing ) process of the printed wiring board
31. 5As shdenniipth gmbpgiment congtituitest asgdessa ipgbemibaveontigi ch a
metallic area 32 with | arge area such as a power pattern and a
ground p&enaegtings padp|l@/alf inoithicoAdtesmedinte CcONANEteEt al lic area
32 consisting of four arc-shaped wi ndow parts 36A (in the center
circuit 108 and connected to the upper conductor circuit 114
and the via hole land 106A connected to the connecting pad 102
for the lower conductor circuit 102A are both in the shape of
10 a tear and as the connecting pad 107 and the through hole land
106A are connected in the narrower part thereof, the
connection area of the bottom of the via hole 112 connected to
the connecting pad 107 can be widened. Hereby, when a mask
film is stuck on the interlayer insulating layer 110 on the
15 base material 101 and the interlayer insulating layer is
exposed with the light blocking pattern of a mask film
opposite to a part in which the a via hole is to be formed to
form the via hole 112, the range of allowable misregistration
of the light blocking pattern of the mask film to a part in
20 which the via hole is to be formed can be greatly widened and
even if misregistration is caused in the directions shown by
arrows in Fig. 25 between the connecting pad 107 and the mask
film, the via hole 112 and the connecting pad 107 can be
stably connected reliably. Stress is hardly applied to a
25 connection for connecting the connecting pad 107 and the via

hole land 106A collectively and hereby, the interlayer

insulating layers 104 and 110 can be prevented from being
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of each wi ndow part 36A, a conductor 37 exists) in which no conduct or
exists, a connecting pad 33 and a circuit pattern 34 are forned is
manuf act ured by applying predeterm ned etching 20 to a copper-clad

| am nat e. Next, filling resin is applied on the surface of the
base material 35 and a filled resin layer 38 fornmed by filling

resin i ndiekeddexerpaind a dfeaaadydilenk portion 36, between t he
netallic area 32 and the circuit pattern 34, between the 25 circuit
patterns 34 gmukridt dbodiwemonnecti ng pad 33 and t he circuit pattern
34 is formed as shown in Fig. 16 (B). Further, as in this state, the
irregul ariti éexdf, tehewdlililegyer printed wiring board equivalent to &2-

resin exist on the surface of the base material 35, the surface of

t he base teattdy iesibgbinentpotilhde bescnididd krefigrring to eitho®§.or
polishing. Hereby, the filled resin |layer 38, the metallic area 32,

t he TonndGidshg Afad By gannantian dAlinuctwy ggin efhiicdy & aenadiinomadsur f ace
as shown in Fig. 16 (O)., Next, an interlayer insulating |ayer 39
i s appli & énhdase matqie sy REALKHP FHbts iy May 9l sinf Wi ting

respective . . . ) .
layer are connected via a via hole in the multilayer printed

wiring board equivalent to the tenth embodiment, Fig. 26 (A)
is é plan showing the multilayer printed wiring board and Fig.
10 26 (B) is a sectional view showing the multilayer printed
wiring board.
As shown in Figs. 26 (A) and (B), a printed wiring board
120 is provided with a base material 121 which is a core
material, a circular connecting pad 122 constituting a part of
15 a lower conductor circuit 122A is formed on this base material
121 and a filled resin layer 123 is provided around the
connecting pad 122. An interlayer insulating layer 124 is
formed on the connecting pad 122 and the filled resin layer
123, and an intermediate conductor circuit 127 including a via
20 hole 126 inside which a conductor layer 125 is formed in a
position opposite to the connecting pad 122 in the interlayer
insulating layer 124 and provided with a via hole land 126A in
the shape of a tear around the via hole 126 and a circuit
pattern 126B is connected to the narrower part of the via hole
25 land 126A is provided. Hereby, the connecting pad 122 on the
base material 121 is connected to the circuit pattern 126B via

the conductor layer 125 of the via hole 126. The opening 129
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surfaces of the netallic area 32, the connecting pad 33, the circuit
pattern 34 and the filled resin |layer 38 which are 10 pol i shed so that

they are at the sane level in the above process as shown in Fig. 16
(D). At this tinme, as the respective surfaces of the filled resin
| ayer 38, the netallic area 32, the connecting pad 33 and the circuit

pattern 34fakde via halld N@esdne floawrRld itmhehentdidedd paiaulodt ithe hawer 39
can be 15 applied and fornmed so that the thickness is uniform

Further, @&aoresRahnid m24h iin Hheclshape b ianttedraye shown in wdj.atlieng | ayer
39 so that the mask area 42 of the mask film 41 is opposite to the
conduct or 37 anglialtd ngomesdisitng ayet 328 required whenreha Mia hode 3And
Afterward, light froma light source 20 is radiated fromover the nask
film4l td2éedpdaeldding the iconelucdyer liaysul d2iSngndaydre 839 rasithearttiernFi g.
16 (). At this tinme, as described above, as the interlayer

i nsulbati ng26B ared HpemedO biys edgoitired esmsd plating 36 tleamedhea roingk ridss i s
uniformon the nmetallic area 32 and the filled resin |ayer 38, 25 t he

i nt er | ayeiviandolst ilagd dydd 3 dheheigrpddedadiverine 126B.  boundary of the
mask area 42 of the nmask film4l at . satisfactory exposure resolution
The bl ank portIofh®emudtilayer printed wiring board 120 equivajent to

the tenth embodiment constituted as described above, the via
hole land 126A is formed in the shape of a tear, as the

10 opening 129 of the via hole 126 is formed in the widened part
of the shape of a tear, the range of allowable misregistration
of the light blocking pattern of a mask film to a part in
which a via hole is to be formed can be greatly widened when
the interlayer insulating layer 124 on the base material 121

15 is exposed with the light blocking pattern of the mask film
stuck on the interlayer insulating layer 124 opposite to a
part in which the via hole is to be formed to form the via
hole 126 and even if misregistration of a mask film is caused
in the directions shown by arrows in Fig. 26, the opening 129

20 of the via hole 126 can be formed in the widened part of the
land 126A in the shape of a tear. Stress is hardly applied to
the connection of the via hole land 126A and the circuit
pattern 126B of the upper conductor circuit 127 collectively
and hereby, the interlayer insulating layer 124 can be

25 securely prevented from being cracked even in a heat cycle.

(Eleventh Embodiment)

Next, a multilayer printed wiring board equivalent to an
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whi ch no conductor exists consisting of each wi ndow part 36A S
formed around the conductor 37 opposite to the nask area 42 and as
the filled resin layer 38 is forned in each wi ndow part 36A, a great
deal of light radiated as descri bed above cl osely 5 out si de the mask
area 42 is absorbed in the filled resin |ayer 38 and is not

scatt er edtlenvrehtii ginbatiatdret adli ldn Hehelewimibed referrimy e I putside the
bl ank portion 36 is hardly incident to the i nterlayer insulating

| ayer 39 The gtulngi laywkar prhintesds kviariseg board ehiivdEdreatty ,taastHeheelievaartinyer
insulating |layer 39 can be 10 exposed on the boundary of the mask area
42 at satemfdatiment is bas iessldlwtpmoviatediesicrti awe szovee cansd ditvterd mayeay
insul ating |ayer 39 existing under the mask area 42 can be

ef fici entihat of theymuidritlaydnr aninied) wiaridundwand sidhtagiathlénghtto
scattered fromthe metallic area 32. 15 _As aresult, the

i nt € | aydrhe mhave ifig tnyambabinent endyish providedhaviddsiconnectddron t he
conductor 37 is held conpletely unhardened and the interlayer

i nsul at i MFIUEIre3gine eisth t%@onnecuﬁbﬁtp%baﬁ%\% N t3fe A lavEer 42 i s
conpl etely hardened by ght by perform ng exposure as descri bed
above. Z@su atlnﬁhé-qyfﬁlérqréiyé’r Raﬁ'sttﬁrd"t iy angtdte 3 ngardaYer i n an

unhardened state on the conductor %fn be conpl t%&? reaned
1nsulat1ng layer are connecte via a via ho Figs. 27 show

connection structure in which a connecting pad formed on an

10 interlayer insulating layer and a pattern on another
interlayer insulating layer are connected via a via hole in a
multilayer printed wiring board equivalent to an eleventh
embodiment, Fig. 27 (A) is a plan showing the multilayer
printed wiring board and Fig. 27 (B) is a sectional view

15 showing the multilayer printed wiring board.

As shown in Figs. 27 (A) and (B), a printed wiring board

130 is provided with a base material 131 which is a core
material, a connecting pad 132 constituting a part of a lower
conductor circuit 132A is formed on this base material 131 and

20 a filled resin layer 133 is provided around the connecting pad
132. An interlayer insulating layer 134 is formed on the
connecting pad 132 and the filled resin layer 133 and a
substantially elliptic connecting pad 137 including plural via
holes 136 (three in Fig. 27) inside which a conductor layer

25 135 is formed in a position opposite to the connecting pad 132
in the interlayer insulating layer 134.

The elliptic connecting pad 137 constitutes a part of an
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by devel oping the printed wiring board 31 after exposure as descri bed
above and a via hole 40 from which the conductor 37 is conpletely
exposed can be fornmed w thout |eaving no 25 interlayer insulating |ayer
39 on the conductor 37. Afterward, the continuous circuit pattern 43
Is formed on the I nterlayer insulating |ayer 39 and inside the via

hol e 40 byintermediate conductor circuit, via holek 142 formed
el ectrol ess plating described above. Hereby, the printed W ring board

31 i s mandddieeteivedy shevshariig plifralF)lands (tHieweviel Fildie amterl ayer

i nsul ating | ayer 39 hardened by exposure is left on the base material
as it is. canstitutify deyanitbed amwwpper deimidctor kit ipy i124e ¢ owredng
board 31 equivalent to the second enbodi nent, as the interlayer

i nsul at i n@n &prerimd@erilaysppliinst latd nigo lagekron 4tth el esetrdldddc latex are 32,
the filled resin |layer 38 and the plating resist |ayer 38 so t hat

t he tthi ckiseshecsaghiticoons fend gift the reddiipsed ifr dihe Hireothien bife thwsk area
42 with the mask film41l stuck on the interlayer insulating | ayer 39
to form t ROngex RS 4pd the odhsgsiend of tthe edfldipsiec iar ¢he3dixedtia

I nterlayer insulating ) ) )
of the longer axis constitutes a part of a via hole land 138

of the above via hole 136. Hereby, the connecting pad 132 on
the base material 131 is connected to the connecting pad 137

10 via the conductor layers 135 of the plural via holes 136. The
ellipse of the connecting pad 137 is formed in the shape which
looks as if the opposite sides of a rectangle draw an arc
outward as shown in Fig. 27 and further, it need scarcely be
said that it may be formed in the shape which looks as if the

15 opposite sides of an ellipse draw an arc outward.

A plating resist layer 139 required when each conductor
layer 135 and the connecting pad 137 are formed by electroless
plating is formed around the connecting pad 137 including the
conductor layer 135 of each via hole 136.

20 Further the other interlayer insulating layer 140 is
provided on the interlayer insulating layer 134, three via
holes 142 inside each of which a conductor layer 141 is formed |
are provided in a position opposite to one end (the right end
in Figs. 27 (A) and (B)) of the connecting pad 137 in this

25 interlayer insulating layer 140 and the upper conductor
circuit 144 including a circuit pattern 143 connected to the

conductor layer 141 is formed. Hereby, the connecting pad 137
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| ayer 39 is exposed, the interlayer insulating |layer 39 can be

exposed on the boundary of the nmask area 42 of the mask film 15 41 at
satisfactory exposure resol ution. The bl ank portion 36 in which
no conductor exists consi sting of each wi ndow part 36A is forned
around the conductor 37 which is opposite to the nmask area 42 and

functi onost He CHV@ELd i PRek @ik Bfg theydi | 130 1esddnnegdd 3 e or the

plating resist layer 3 is formed in each wi ndow part 36A, a great
deal of |difduitdiapitaskmsl4eseia bete abmductoselayer 141 @i sédtch tviga mask
area 42 is absorbed in the filled resin |ayer 38 and i s not
scatterecholndi42 ght scattered on the netallic area 32 outside the
bl ank portion 36 is hardly incident to the 25 i nterlayer insulating

| ayer 39 exi A iplptimerresis trakdkyar ed5 requidded Heresbytheascdritattier | ayer
i nsul ating |ayer 39 can be exposed on the boundary of the mask area
42 a% satiaferctbfl and the circuit pattern 143 are formed/y

resol ution as described above, the interlayer insulating |ayer 39
exi sti ng ekrtralrssleting ¥ fternesk ardund drhe yconductomprlagan ddtl rom

bei ng hardened by scattered |ight scattered
of each via hole 142 and the circuit pattern 143. The upper

conductor circuit 144 is constituted by an elliptic connection
146 where the above each via hole 142 is formed and the

10 circuit pattern 143 extending from the connection 146 as shown
in Fig. 27.

As a method of manufacturing the multilayer printed wiring
board 130 equivalent to the eleventh embodiment is basically
the same as that of the multilayer printed wiring board 51

15 equivalent to the above first embodiment, the description is
omitted.

In the multilayer printed wiring board 130 equivalent to
the eleventh embodiment constituted as described above, in
case the connecting pad 132 on the base material 131 and the

20 connecting pad 137 on the interlayer insulating layer 134 are
connected and in case the connecting pad 137 and the
connection 146 of the upper conductor circuit 144 on the
interlayer insulating layer 140 are connected, connection is
performed via the plural via holes 136 and 142 and as the

25 plural via holes 136 and 142 share each land and are formed
collectively as described above, secure connection is enabled

via the residual via holes 136 and 142 even if some via holes
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fromthe netallic area 32. As a result, the interlayer 5 I nsul ati ng

| ayer 39 which exists in an unhardened state on the conductor 37 can
be conpletely renoved by devel opi ng the printed wiring board 31
after exposure as descri bed above and a via hole 40 fromwhich the
conductor 37 is conpletely exposed can be fornmed w thout |eaving the
interl ayané Hhd 142sura idigdoaysectad .on Herebygndihet robability of the
Further, the blank portion 36 is provided around the conduct or 37
whi ch f uridisicomnegs: itdme odforuher muld ijageanrasitidhe wiring boalrided 30esiam 38 i s
filled in this blank portion 36 or the plating resist layer 38 is
formed i et greaiilynk ggoedon e shipe wife thieadonmpectiion 14 6edioelthent in

t he adhesi on between the bl ank portion and the interlayer insulating
| ayer fompgeroronductan cigemidr dddnimaly decadaquiar ore ipl &ble sbepeor36 is
not f or med. ) If the interla insulating layer is formed
on the 20 teartd IShowar da Figs. i, (e am‘ﬁ/e(rmayer insul ating layer is

readily peeled because resin and netal are not in concord. In

addi tion, as Thee Presandl dnventdomedisedoto Lifd task é'—lol |eé‘cz§1r &gbodiment; {a
metallic area_and the interlayer insulating I%y readi |l y peel ed
the vici Mg arvemdhird gakediment and il nee Sé’ﬁﬁ]cleéd e B8 ity tgaﬁeét

cycl e. this second enbodi nent,, as the fllled re5| 38 and the
ot ng VASASEY Ao RFOVETENS: A VA IS i e B o Algess a8 Tong 33

the effect of the present invention is not deviated.
10 Possibility of Industrial Utilization
(1) As described above, according to a printed wiring board
according to the present invention, an opening existing around
a conductor pad is arranged so that it is not overlapped with
the conductor pad and if a circuit pattern provided on an
15 interlayer insulating layer formed on the printed wiring board
and a conductor pad are connected, a reliable printed wiring
board wherein no disconnection is caused and secure connection
is enabled can be provided by substantially equalizing the
quantity of resin filled in an opening around a conductor pad
20 and that of resin filled in another opening.
(2) According to a printed wiring board and its
manufacturing method according to the present invention, when
a via hole is formed by exposing an interlayer insulating
layer via a mask film, the thickness of an interlayer
25 insulating layer formed on a circuit pattern including a
metallic area which functions as a power plane or a ground

plane can be uniformed, the resolution of exposure in an
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- 76- around the conductor 37 which functions as the
connecting pad to which the via hole is connected in the netallic
area and resin and the interlayer insulating |layer are in concord,
conpared with the case of netal and the interlayer insulating 5 | ayer,
the interlayer insulating |ayer can be prevented from bei ng peel ed.
The presénterdayetri dnsud atdngl ilayeed ono at kenaeotdngepaddand otheesbednnent
and it need scarcely be said that a variety of i mprovenents and
vari ati obe preventededram berigdadispersttectlight sceftteledpbysshe i nvention
I's not deviated. For exanple, in the printed wring board 31 in the
above entretpddic, axepecan be prevenieda f32make¢isghdneideats semed on the
singl e side of a base _material 35, however, nultilayer structure may
be furthdnterlayeroimsylaninge layen sndiege$hef maskagdseqnrdr pamagk. filn
(Third Enbodi nent) L. Next, a multilayer printed wiring board
equidval eafdt @ Rrinted WHIARgeRRSICHWHETSAE0RdVAG NOLlehEaBr B8eAPTMBMent i on

wll be .described referring to Figs. 17 tqQ 27. First, the printed
exposing a connecting pad securely and its manufacturing

method can be provided.
Filled resin 8 and a plating resist layer 8' are formed in
a blank portion 6 around a conductor 7 which functions as a
10 connecting pad for connecting a via hole in a metallic area
and as they are compatible with an interlayer insulating
layer, compared with metal, and interlayer insulating layer
can be prevented from being delaminated.
(3) Further, according to a printed wiring board according
15 to the present invention, a printed wiring board wherein even
if misregistration is caused between a pad and a mask film
when a photosensitive interlayer insulating layer on which the
mask film is stuck is exposed and developed to form a via
hole, the via hole and the pad can be stably connected
20 reliably can be provided by devising the shape of a connecting
pad formed on a base material or on an interlayer insulating

layer.
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W ring board equivalent to the first enbodiment in which the 20

multilayer printed wiring board equivalent to the third enbodi nent is
further enbodied will be described bel ow referring to Fig. 17.
(First Enbodi nent) Figs. 17 show connection structure in which a

connecting 25 pad forned on a core material and I
interl ayewgaT IS igruMp nggd ayer are connected vi aTﬂm!gﬁ““Igﬂl‘ﬂmﬂe
multilayer printed wiring board equivalent to the fi'ESTc '+ » s =

-77- enbodi ment, Fig. 17 (A is a plan showi ng the

mul til ayer printed wring board and Fig. 17 (B) is a sectional view
showi ng the mil.ti l2aypari mradhtveidk g ibogadeharabmprising a cémdsivdwr ipatieggn 17
(A and (B), a multilayer printed 5 wiring board 51 is provided with a
base nmat ewtdilcib2ismficimeads im a mesltare tie eviiradlearsdide tdr dugh dwslbd e53 i s

formed on this base material. A conductor layer 54 is forned on the
i nner5 wal Isigfes of a these maheyhidioland Prowiglest iwight pd udalowgertisigs and a
circul ar t hrough hole |l and 55 connected to the conductor |ayer 54 is

where no conductor exists, a conductor pad provided between
the openings of said conductor pattern and a filled resin
layer formed by resin filled in each opening, wherein:

an opening existing around a conductor pad is arranged so

10 that it is not overlapped with said conductor pad.

2. A printed wiring board, comprising a conductor pattern
which is formed in a mesh on the single side or the double
sides of a base material on which an adhesive layer for

15 electroless plating is formed and is provided with plural
openings where no conductor exists, a conductor pad provided
between the openings of said conductor pattern and a plating
resist formed at each opening, wherein:

an opening existing around a conductor pad is arranged so

20 that it is not overlapped with said conductor pad.

3. A printed wiring board according to Claim 1 or 2,
wherein:
said conductor pad is a photovia land.
25
4. A multilayer printed wiring board in which a

photosensitive interlayer insulating layer is formed on a base
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10 provi ded on the upper and | ower doubl e sides of the base

material 52. The through hole land 55 is in the shape o an

t he upper surface of the base material 52 and hereby, ”!m"@'ﬁﬂ’ﬁw%m,’he
t hrough hole land 55 (the right end in Figs. 17 (Ay an M ons
as a connecting pad for connecting to a 15 via hol e 60 described later.
A connectmatgepipall Sén iwhich nednetallic areposh idlonf wepaiaiecad rpdiwer

t hrough hole land 55 in the | ower part of the base material 52.
Filling reflsame 59k is ground fpldamel isisfaiemedie 4 hcondictmt ecB3zuitetiseen t he

t hrough hol e | and 55 and the connecting pad 56, between the through
hole 20 formed &b thel inkentager cingwiating thlAyenmhdeth@arondiector
connecting pad 56 and the other circuit pattern. An interlayer

i nsul at i MLieydt 58 ¢enppeiedctb drhe Heethakbkbic areapgiard atidhokevia hol e
60 i nside which a conductor |ayer 59 ~is formed is provided in a
posi?i on fumed pohdilig) intepkayers insiakabivg Irier ofwhereimy ough hol e | and
55 in the interlayer insulating |layer 58 and a circujt pattern 61
connected to & Rad for GYMRREHIY I e BA iRok@riedformednin a4 nar r over

part of ) - 78-
metallic area;

a blank portion is provided around said pad to separate
said pad from said metallic area; and
10 said pad is electrically connected to at least one point in

said metallic area.

5. A multilayer printed wiring board according to Claim
4, wherein:
15 a filled resin layer or a plating resist layer is formed in

said blank portion.

6. A method of manufacturing a multilayer printed wiring

board in which a photosensitive interlayer insulating layer is

20 formed on a base material on which a metallic area which
functions as a power plane or a ground plane is formed, a
mask film where a pattern for forming a via hole is formed is
stuck on the photosensitive interlayer insulating layer and
the photosensitive interlayer insulating layer is exposed and

25 developed to form a via hole and further, a conductor circuit
and a via hole are formed, wherein:

when a pad for connecting to a via hole in a metallic area
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the through hole land 55 is connected to the circuit pattern 61 via

the conductor |ayer 59 of the via hole 60. Simlarly,
insulating |ayer 58 is forned on the | ower surface\mu gﬂ“ ﬁ \Z ﬁe\
material 52, a via hole 60 provided with a 5 conduct or W

Is formed in a position opposite to t he connecting pad ‘56 in the
interlayes ifosmedl i agbllaykr pbBtion is prdvibiedcapoenti sgipagadbtand the
conductor |ayer 59 are - connected. A plating resist layer 62 required

when t heseparatecsaddcpad Ifapmar sadamdthheici aeeat pattern 61 are fornmed by
10 el ectroless plating is fornmed around the conductor |ayer 59 of
the via hol es6fidapddt he electiricpdilyecaonfiécted to at 1¥hsh dhe pbime of

printed wiring board 51 is nanufactured, a nmet hod of forming the via
hol e 60 saidhmetaléitageeainsul ating | ayer 58 and connecting the
narrower part (equivalent to the 15 connecting pad) of the through hole
| an8 55 on the base material 52 and the circuit pattern 61 on the

i nterl ayer insulating | ayer 58 via he conductor layer 59 is as

fol | ows: 7. HdweeEhodt olsmapnfagtusingi ptnuhtibaygrt peinbedtwiningn on
t he per side of the printed wwring board 51 will be described. 20
That is, bQFFQraﬁc?ﬁgéﬂghtﬁoFgaSB 6a ¥BAHBEDSr | ayer 54 a t hr ough
hole land 55 jn the shape of a tear, a connecting. pad 56 (a_pad on

the | over su¥RE&RedoPafhEOE,SRNAGFEING| t823 ¥id hole Insaid BAtahbiBase

mat eri al ?éabXSaggr%egg drhianﬂgportlon is provided around said pad by

10 etching said metallic area so that said pad is electrically
connected to at least one point of said metallic area so as to
separate said pad from said metallic area; and

the respective surfaces of said pad and filled resin
constitute the same plane by filling said blank portion with

15 resin and polishing the filled resin.

8. A method of manufacturing a multilayer printed wiring
board according to Claim 6, wherein:

after a plating resist layer is formed in a blank portion

20 around a pad so that said pad can be electrically connected to

at least one point of said metallic area when a pad for
connecting to a via hole in said metallic area is formed, a
metallic area and a pad are formed by electroless plating; and

a blank portion is provided around said pad to separate

25 said pad from said metallic area.

9. A multilayer printed wiring board in which a core
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el ectrol ess plating, predeterm ned etching and filling resin 25 tF ad
doubl e- si ded copper-clad | am nate, photosensitive resin ' | ed
and dried on the base material 52 to form an mterll#’}"’”{mim%ﬂ”ﬂ"
| ayer 58 and the interlayer insulating e i
-79- | ayer 58 is exposed with a mask filmnot shown provided
with a matdnight id eadwigiephtwisrn sopnsidvgh thwlae,viah HolterAGyd a circuit
pattern 61 stuck on the interlayer insulating | ayer 58. After _

exposur e, insalmsing illayers igedloathed am thhe icttrer mayterialy a ivisulhatliends

| ayer 58 to perform devel opnent. Hereby, the via hol e 60 is formed.
Furt her, £opimed g ddwealiyntier laydrunsudating layen eohdort heh e iian therlleayerd
insulating |ayer 58 and after a plating resist layer 62 is fornmed, a

conduct or Yhgydhroagindiod e are ediecdulicaldiyt eomn@ttade fulreredndy el ectrol ess
plating. Hereby, 10 the right end of the through hole land 55 is
connected to #hdand forgispdgi tthyguadr hode \isa formesbriadudther shaper o9 aand a

printed Wi ring board 51 is manufactured. At this time, for
i nterl ayet®@¥sule®d ng material for form ng the above interlayer

i nsul ating | ayer, 58,, ) )
g %ald via hole is connected via the narrower part of the

land in the shape of a tear.

10 10. A multilayer printed wiring board according to Claim
9, wherein:
a land for a via hole provided in said interlayer
insulating layer is formed in the shape of a tear; and
the opening of said via hole is formed in the widened part

15 of the land in the shape of a tear.

11. A multilayer printed wiring board according to Claim
9, wherein:
a land for a via hole provided in said interlayer
20 insulating layer is substantially elliptic; and
the opening of said via hole is formed at one end of the

ellipse in the direction of the longer axis.

12. A multilayer printed wiring board according to Claim
25 9, wherein:
a land for a via hole provided in said interlayer

insulating layer is formed in the shape of a tear;
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15 thernosetting resin such as epoxy resin, polyimde resin,

bi smal ei m detriazine resin and phenol resin, photosensi
t hese, thernoplastic resin such as pol yet her sul fSPt!B \‘!&l“}%ﬂs‘ ul\
t her mopl astic resin and thernosetting resin and a

photosensitive resin and thernoplastic 20 resin may be used. Roughing
by applyi ng 8ReOspehihfgofgeatid via hoaei dsafidrmblalih thetwideneflaparvs

t hese may be perforned. The adhesi on between a conductor circuit
fornmed oan8ihe surface of the interlayer insulating |ayer and the

I nterlayer insulating | ayer can be inproved by roughing. 25

For interlaysaidngihahohg fatedleatrianldghesnunected to a pafleénr thess
plating is desirable. For the adhesive for el ectrol ess plating, an
adhesi veshepeebéctar tkess fprmedngn said interlayer insulating layer. .g8po-
generated by dispersing a heat-resistant resin particle soluble in
aci @ or an oxidizing agent in heat-resistant resin refractory I n
acid or an oxidizing agent is the nost suitable. I s because an

anchor in thd3shapemyitiraperopgéntedpwisangeboasd lPoWHéﬂhoﬁnthe surface

by roughrn% and renpvrng a heat -
erlayer insulating layer is formed on a base material on

which a lower conductor circuit is formed, an intermediate

conductor circuit including a pad is formed on the interlayer
10 insulating layer, an interlayer insulating layer is further

formed on the intermediate conductor circuit, an upper

conductor circuit is formed on the interlayer insulating layer

and the lower and upper conductor circuits are electrically

connected to the pad via a via hole provided in the interlayer
15 insulating layer, wherein:

said pad is substantially elliptic;

a via hole for connecting to an upper conductor circuit is
connected to one end of the ellipse in the direction of the
longer axis; and

20 the other end constitutes a part of a via hole land for
connecting to a lower conductor circuit to connect to said

lower conductor circuit.

14. A multilayer printed wiring board according to Claim
25 13, wherein:
said ellipse is in the shape which looks as if the opposite

sides of an ellipse or a rectangle draw an arc outward.
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resistant resin particle soluble in acid or an oxidizing agent

t he adhesi on between the conductor circuit and the

i nsul ating | ayer can be inproved. For heat-reflpi&ﬁﬂ EHHIHHH
refractory in acid or an oxidizing 10 agent, photosensi

thernosetting resin and a conpl ex of phot osensi tive thernDsettlng
resin and thenmsgpl asiud tigslyerdi@ inted vﬁ.&iln(r?ahﬂo%rd faccoriddaause @lwim hol e
can be readily formed by exposure and devel opnment by

phot osensii3i,zahiedieinkenaci ty can be enhanced by conpoundi ng

t hernoplastic resin, the peel 15 strength of a conductor circuit can be
enhanced and a \Viaadhdloe a via t@ilebdor evameed ifgomobeiarig appelzed i n a heat
cycl e. In the concrete, epoxy acrylate generated by reacting
epoxy condasitio rwictilr caidrty liisc fagime:do s ulnsitaartyilaild yadind tdved shapemeifera of
epoxy acryl ate and pol yether sulfonate are desirable. 20 Epoxy
acrylbat e gear;attad by reacting 20 to 80% of all epoxy radicals with
acrylic acid or nmetacrylic acid is desirable. Further, it is
desirabl e t hatthehepgindng wfasaissivigamole is fioggied jav tthel @idened ersd
out of (1) heat-resistant resin powder the mean particle diameter of
which is BF [tde Lang inedhe shape °(f2)a &e33ndensed particle into which
heat -resi stant resin powder the nmean particle dianmeter of which is 2
[err]mor less is condensed, (3) a mxture of heat-resistant resin

owder the . -81- . .
P 16. A multilayer printed wiring bg%rd according to Claim

10 13, wherein:
a land for a via hole for connecting to said upper
conductor circuit is substantially elliptic; and
the opening of said via hole is formed at one end of an
ellipse in the direction of the longer axis.
15
17. A multilayer printed wiring board according to Claim
13, wherein:
a land for a via hole for connecting to said upper
conductor circuit is formed in the shape of a tear;
20 the opening of said via hole is formed in the widened part;
and
said via hole is electrically connected to a pad in the

shape of a tear formed on an interlayer insulating layer.

25 18. A multilayer printed wiring board according to Claim
13, wherein:

plural via holes for connecting to said upper conductor
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mean particle diameter of which is 10 [err]mor |ess and heat-

resistant resin powder the neans particle dianeter of which is 2
[err]mor less and (4) a psuedoparticle generated by depositing

| east one of heat-resistant resin powder the nean gmﬂlﬂﬂlﬂ“llﬁ‘ll{l“ﬂl met er
of which is 2 [err]mor |ess and/or inorganic powd urface
of heat - dgicstiantaree 01 leeMidere iyheEovamsd parti cl e * S diamBte? of which
is 2to 10 [err]m It is because these can form a conplicated
anchor. For a heat-resistant resin particle, epoxy resin and

amno 10 resin such as nelamne resin, urea resin and guanam ne resin
are desirabl 9. A multilajtesr polimbied twirdingepoaydr dsi whiilchaand or an

oxi di zi ng agent can be arbitrarily changed by changi ng the type of
its intginlgyesr inshe abjipg dlayerhdsddomgdagenta dagehmadges iddnsinty. 15
For exanpl e, bisphenol A epoxy resin oligonmer processed by an am no

har deni nyhdgénta ilowegagiondusdiorn|cd riow idn mlfmrmadg an intezgedtiationever,

novol ac epoxy resin oligonmer processed b% i m dazol e hardeni ng
agent iSQQﬁdQQFQQMQHQQFHH1%ﬁ1ﬁ9ﬁmﬁ dziofg the intezdayer ipgulating |p this

third enmbodi ment, phosphoric acid, hydrochloric
layer, an interlayer insulating layer is further formed on the

intermediate conductor circuit, an upper conductor circuit is
formed on the interlayer insulating layer, a land for a via
10 hole for connecting to the lower conductor circuit and a pad
for connecting to the upper conductor circuit are provided in
the intermediate conductor circuit and the land and the pad
are electrically connected, wherein:
said pad and land are formed in the shape of a tear; and
15 they are connected in the narrower part of the shape of a

tear.

20. A multilayer printed wiring board in which an

interlayer insulating layer is formed on a base material on

20 which a lower conductor circuit is formed, an upper conductor
circuit is formed on the interlayer insulating layer and the
lower and upper conductor circuits are electrically connected
via a via hole provided in the interlayer insulating layer,
wherein:

25 a land for said via hole is formed in the shape of a tear;
and

the opening of said via hole is formed in the widened part.
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acid and sulfuric acid or organic acid such as formc acid and acetic

acid are used, however, particularly, organic acid |s

is because if surface roughl ng processing is “mﬂimﬂim‘mll
conductor | ayer exposed froma via hole 25 IS hard

For an oxidi zing agent, chromc acid and pernanganate (pot assi um

per manganat e)2l1ar e Mesiltailllayer printed wiring board according to Cl&%ms

In this third enbodi ment, plural interlayer insulating | ayers may be
al so prov ded.2d,f wHerains nterl ayer insulating | ayers are provided,
there are the follow ng types: 1) two-layer structure consisting
of interl ayersainsdlatialg vieb hollesy erre prafuvliedsd vestyweferntdee. upper and | ower
conductor circuits in which an adhesive for electroless plating
gener ated by di spersing a heat-resistant resin particle soluble in
acid or an oxidi zing agent in heat- resistant resin refractory in
aci b 2 -an Poytuditzi lay @iy e inted ol e keanchelnsiwheldf athe upper 10

conductor circuit and heat- resistant resin refractory in acid or an
oxi di zi ng-THREHAYSL gieHIddingh kakesiidfe Hrnak qroferbdse material on

which a lower conductor circuit is formed, an upper conductor

circuit is formed on the interlayer insulating layer and the
lower and upper conductor circuits are electrically connected
10 via a via hole, wherein:

said plural via holes are collectively formed.

23. A multilayer printed wiring board according to Claim
22, wherein:
15 said via holes share their land and are collectively
formed; and
the form of said land is any of the shape of a tear, an

ellipse and a circle.
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conductor circuit. According to this constitution, even if
roughing is excessive in roughing an adhesive |ayer for electrol ess
15 plating, a short circuit between |ayers can be prevented from

bei ng caused. 2) three-layer structure consisting of interlayer
insul ating layers provided betmeen t he upper and | ower conduct or
circuits in which filling ABSTE OF 5 D If & bet ween the

i nterlayer insulating |ayer and the | ower conductor circuit, the
respective surfaces of the |ower conductor circuit and this filled
rein material are equalized in alevel, a heat-resistant resin | ayer
refractory ifk pijirted wiring gppawd dlrzlw@l%\lgean operRgreRkigting dxpumdr an
adhesive for 25 el ectrol ess plating generated by dispersing a

heat - r es? sRahtwhich if eaiphetpyial Jea@gl 1ol arranged cSortRat ol diginrt agent

I n heat - resistant resin refractory in acid or,an oxjidizing agent is
-832 overlapped W%Eﬁhﬁﬁeoﬁa¢t the area of 3p QPRNIRG te¥ES%eInPri nt ed

wiring board 51 e vaI nt. to the
g roung a 55 that of another opening are equalized, the

quantity of resin which is filled in each opening or is
equalized throughout a printed wiring board and the quantity
of resin overflowing from each opening or when resin is filled
10 in each opening or is uniformed is provided. According to
such a printed wiring board, a reliable printed wiring board
wherein secure connection is enabled without causing
disconnection can be realized when a circuit pattern provided
on an interlayer insulating board formed on the printed wiring
15 board and a conductor pad are connected by arranging an
opening existing around a conductor pad so that it is not
overlapped with the conductor pad and substantially equalizing
the quantity of resin which is filled in an opening around a
conductor pad and that of resin which is filled in another

20 opening.
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e :
first enbodi nent constituted as descri bed above, the through""”' hot,e
land 55 is'in the shape of a tear, as the via hole 60 is 5 .eonnected to
the through hole | and 55, the through hole | and 55 and a pad for*"
connecting the via hole 60 are integrated and t herefore, connection
area for connecting the bottom of the via hole 60 to the right end
of the through hole | and 55 can be enl arged. Hereby, when the mask
filmis stuck on the 10 interlayer insulating |ayer 58 on the base
material 52 and the interlayer insulating layer is exposed with the
l'i ght bl ocking pattern of the mask filmopposite to a part in which
the via hole is to be formed so as to formthe via hole 60, the
range of allowable msregistration of the |ight blocking pattern of
15 the mask filmto a part in which the via hole is to be forned

can be greatly w dened and the via hole 60 and the right end

(equivalent_ to a pad) of the through hole I and 55 can be stably
connecte 11b|y even if msregistration is caused in the direction
shown by an arrowin Fig. 17 (A between the 2 right end of the through

0
hol e | and 55 arf bedGabove, as the

t hrough hol e | d iii\n |l e 60 are
i ntegrated, no ol ['ectivdly applied
exi sts and the 45 C be /securely

LA yC

prevented from being
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(Second Enbodi nent) Next, a multilayer printed wiring board

equi valent to a - 84-

second enbodi nent will be described referring to Fig. 18. Fig. 18 is
a plan showing the nmultilayer printed wiring board equi valent to the
second enbodi nent. The nultilayer printed Wi ring board 51 equival ent
to the second enbodi nent is 5 basically provided with the sane
constitution as that of the mul tilayer printed wiring board

equi valent to the above first enbodi nent and therefore, only the
characteristic constitution of a via hole 60 connected to the above

t hrough hol e | and 55 in the shape of a tear will be described bel ow
10 As sh Fig. a via hole 60 is formed in an

i nterl ayer insm% {A‘f% opposite to the narrower part of a
through hole land 55 in the shape of a tear formed around a through
hol e 53 on the}zurface1 f a base terial 52 and a via hole land 63
in the shape o §f§r OVId Lar ound ipe1215 vij@ hole 60. The
openi ng 64 of the [ or med |§ 8k e enl arged part of the

via hol e | andgh
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In the nultilayer printed wiring board 51 equivalent to the second

enbodi nent forned as descri bed above, the through hol e | and 55 and
the via hole land 63 are both in the shape of a 20 tear and further, as
t he opening 64 of the via hole 60 is formed in the enlarged part of
the I and 63, an all owabl e range for formng the opening 64 of the via
hole 60 at the right end of the through hole land 55 is further

wi dened, conpared with the all owabl e range of the multilayer printed
wiring board 51 25 equivalent to the above first enbodinment. Therefore,
t he range of allowable m sregistration of the |ight bl ocking

pattern of a mask filmto a part in which the via hole is to

- 85- be formed can be greatly w dened and even if

m sregqi stratFJG.4 i s caused between the through hole | and 55 and the

mask film t he viva hol e,§0 and the through hol e I and 55 can be stably
connected reli ablwi ng of thelﬂ_[rr ecti dd of $3 msregistration as
shown by arrows in Fig. 18 hird Enboli2nment 12 Next, a
mul tilayer printed ring board equivalent tg a
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third enbodiment will be described referring to Fig. 19. Fig. 19 is a
pl an showing the nmultilayer printed wiring board 10 equi valent to the
third enmbodinent. The nultilayer printed Wi ring board equivalent to
the third enbodi ment is basically provided with the sane constitution
as that of the nultil ayer printed wring board 51 equivalent to the
above first enbodi nent and therefore, only the characteristic
constitution 15 of a via hole 60 connected to the above through hole

| and 55 in the shape of a tear will be described bel ow. As
shown in Fig. 19, a via hole 60 is fornmed in an interlayer insulating
| ayer 58 opposite to the narrower part of a through hole land 55 in

t he shape of a tear formed around 20 a through hole 53 on the surface of
a base material 52 and a substantially elliptic via hole land 65 is
provi ded around the Vti hol e 60. The opgging 66 of the via hole 60 is
formed at one end (th eft end in Fig,©219) in the direction of the

| onger axis -lﬁrgselliptic Vi e land 65 25 In the above
mul til ayer “Med wi r i Ag~boare—SA~agiH

bea o, t h#ht hird
enbodi nent, the throug mm

EFDAN

Y

? of a tear, the
via hole | and 65 aroun 4
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is elliptic, therefore, as in the above second enbodi nent, an

all owabl e range for formng the opening 66 of the via hole 60 IS
further wi dened and the range of allowable msregistration of the

i ght bl ocking pattern of a mask filmto a part in 5 which the via hole
is to be formed can be greatly w dened. Her eby, even if

m sregi stration is caused between the through hol e I and 55 and the
mask film the via hole 60 and the t hrough hole |l and 55 can be stably
connected reliably i ndependent of the direction of m sregistration as
shown by 10 arrows in Fig. 19. (Fourth Enbodi nent)

Next, a multila printed wiring board equivalent to a fourth

embodi ment an{% scribed referring to Fig. 20. Fig. 20 is a plan
show ng the yer printed wiring board 15 equi valent to the fourth
enbodi ment. The multilayer printed wHBg—roapd7equi val ent to the

fourth enbodi nent 7 57D381 ¢al pr ovi ded WAL h A he'\sane c titution as
that of the multiNgye pf | ot ed W 'r iNg,Dodr g5 |valet o the
above first exybodi nEnt “gr& he re, ohl oy §7Bsti
constitution 20 o~ '§§§h5“ aQ % ' :‘Eynve t hr ough hol e

| and 55 in t hesKae R} - below)§ As
shown in Fig. 20, A N

I
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I nterlayer insulating | ayer 58 opposite to the narrower part of a
through hole land 55 in the shape of a tear forned around 25 a through
hol e 53 on the surface of a base material 52 and a via hole land 67
in the shape of a tear is provided around the via hole 60. The
opening 68 of the via hole 60 is fornmed in a

-87- w dened part of the via hole land 67. This constitution
S the sane as that in the second enbodi nent. A connecting pad

69 in the shape of a tear as the via hole land 67 is electrically
connected to the via hole land 67 via a circuit 5 pattern 61 on the

I nterlayer insulating layer 58. A via hole formed i n anot her
interlayer insulating | ayer not shown further formed on the
interlayer insulating |ayer 58 is connected to the connecting pad
69. In the nmultilayer printed wiring board 51 equivalent to the
10 fourth enbodi nent, the via hole |and 67 and the connecting pad

69 in the shape of a tear are electrically connected on the

interlayer insulating layer 58 in addition to the sane constitution
as that of the above nmultilayer printed wring
-
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board 51 equivalent to the second enbodi nent and as described 15 above,

the connecting pad 69 fornmed on the interl ayer I nsul ating | ayer 58
is also in the shape of a tear. Therefore, the connection area of
the bottomof the via hole (provided in an interlayer insulating

| ayer fornmed further on the surface of the interlayer insulating

| ayer 58) connected 20 to the connecting pad 69 can be wi dened in
addition to the ef fect which can be obtained according to the

mul til ayer printed wiring board 51 equivalent to the second

enbodi nment . Her eby, when an interlayer insulating |ayer forned
further on the surface of the interlayer insulating |ayer 58 on the

base 25 material 52 is exposed with a mask filmstuck on the above
interlayer insulating layer to forma via hole, the range of

all owabl e m szzzaggp of the |ight blocking pattern of the

- 88- filmto a part in which the via hole is to be
formed can be greatly w dened and even if msregistration is caused
bet ween the connecting pad 69 and the nmask filpgnin the di rections
shown by arrows in Fy. the via hole and e
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5 connecting pad 69 can be stably connected reliably. (Fifth

Enbodi nent) Next, a multilayer printed wiring board equival ent
to a fifth enmbodinment will be described referring to Fig. 21. This
multilayer printed wiring board is provided with connection 10 structure
in which a connecting pad forned on an interl ayer i nsul ating | ayer
and a pattern on another interlayer i nsul ating | ayer are connected
via a via hole. Figs. 21 show connection structure in which a
connecting pad formed on an interlayer insulating |ayer and a

pattern on anogp?z;hZE%U interlayer insulating |ayer are connected via a
via hole in ltilayer prlnteg3 ring pard equivalent to the
I

fifth enbodi ment, Fig. 21 (A) is an showi ng the multil ayer
printed wiring board and Fig. 21 (B) is secti/onal view showi ng t he
multilayer printed wiring board. 2 ' rgs. 21 (A and
(B), a printed wiring board 70 Isprovided wih a base material 71
which is a core material, Tng a part of
a | ower conduct or circui s formed on this base material 71 and
afilled 341 ' ovi ded around the connecting pad 72. An
25 i nterlayer 74 is for on the connecting pad

72 and the filled nd a su antlally elliptic

connecting pad 77 i{n I3L31| a h%le ‘/3523 e which a
N, e fGA 3:
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- 89- conductor layer 75 is fornmed and which is located in a
position opposite to the connecting pad 72 in the interl ayer

insulating |ayer 74 is formned. The elliptic connecting pad 77
constitutes a part of an 5 i ntermedi ate conductor circuit, a via hole
82 constituting a part of an upper conductor circuit 84 fornmed on an
i nterl ayer i nsul ating | ayer 80 described |ater is connected to one
end thereof in the'direction of the longer axis of the ellipse and
the other end in the direction of the |Ionger axis of the 10 el lipse
constitutes a part of a via hole land 78 of the via hol e 76. Hereby,
the connecting pad 72 on the base materi al 71 is connected to the

connecti ng 74Vl a, tshe conduct or | ayer 75 of the via hole 76. The
el lipse of 9ﬁztioléic@hgg pad 77 is formed in the shape which | ooks

as if the opposite 15 si des gé a rectangle draw an arc outward as shown
in Fig. 21 (Q]an ays-h ,Ait need scarcely be said that the
connecting p&d iy ;ﬁ’! he shad

si des of an elf'qu’ dfﬂ,e ' SR e

7
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A plating resist |ayer 79 required when the conductor |ayer 20 75 and

the connecting pad 77 are forned by el ectrol ess plating Is forned
around the connecting pad 77 including the conductor | ayer 75 of the
via hol e 76. Furthernore other interlayer insulating layer 80 is
provi ded on the interlayer insulating |ayer 74, a via hole 82 25 I nsi de
whi ch a conductor layer 81 is forned is provided in a position
opposite to one end (the right end in Figs. 21 (A) and (B)) of the
connecting pad 77 in the ingg;l nsulw\'

- 90- | ayer a [ 4 including
a JﬂléﬁLZ6bQﬁaern 834 AN ' RN 1is

fornmed on the interlayer i / WM// connecti ng
pad 77 on the interlayer i ,94b~cted to the
circuit pattern 83 via the conductor | ayer 81 of the via hole 82. A
pl ati ng resist layer 85 required when the conductor |ayer 81 and the
circuit pattern 83 are forneg 38y electroéess pl ating is formed around
t he conductor |ayer 81 S i 0 : he circuit pattern 83.
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10 As a nethod of manufacturing the nultilayer printed wiring

board 70 equivalent to the fifth enbodinent is basically the sane as
that of the nmultilayer printed wiring board equival ent to the first
enbodi ment, the description is omtted. The multilayer printed

Wi ring board 70 equivalent to the 15 fifth enbodi nent constituted as
descri bed above is provided with the connecting pad 77 in which the
via hole land 78 of the via hole 76 connected to the connecting pad
72 of the | ower conductor circuit 72A and a pad of the via hole 82
for t he upper conductor circuit 84 are integrated and the 20
connecting pad 77 is in the shape of an ellipse which | ooks as if the
opposite sides of an ellipse or a rectangle draw an arc out war d.
Therefore, no location to which stress is coll ectively applied exists
in the connecting pad 77 and hereby, the interlayer insulating |ayers
74 and 80 can be 25 securely prevented from being cracked even in a heat
cycl e. The connection area at the bottom of the via hole 82 opposite
to the connecting pad 77 can be wi dened as ignthe above first

-91-
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enbodi nent and hereby, when the interlayer insulating |ayer 80 on
the base material 71 is exposed with the |ight bl ocking pattern of a
mask filmstuck on the interlayer insulating | ayer 80 opposite to a
part in which a via hole is to be 5 formed to formthe via hole 82, the
range of all owabl e m sregi stration of the |light blocking pattern of
the mask film to the part in which the via hole is to be forned is
greatly wi dened and even if msregistration is caused between the
connecting pad 77 and the mask filmin the directions shown by 10 arrows
in Fig. 21 (A), the via hole 82 and the connecting pad 77 can be
stably connected reliably. (Si xt h Enbodi nent) Next, a
mul tilayer printed wiring board equivalent to a si xt h enbodi nent

will be describgdJ(sf§&8ing to Fig. 22. Fig. 15 22 is a plan showi ng the
mul tilayer printed wiring board equi valent to the sixth enbodi nent.
The multilayer printed W ring board equivalent to the sixth

enbodi ment is basically provided with the sane constitution as that
of the multilayer printed wiring board 70 equivalent to the above
fifth 20 enbodi nent and thg¥ t he chag?cteristic constitution

of a via hole 82 connected Al 1i ptic connecting pad 77
will be described bebdw Pown_in Fig.{22, a via hole 82 is
formed in an interla ayer 80 opposkte to an arc-shaped

part 60
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25 at the right end of the elliptic connecting pad 77 on an

interlayer insulating |ayer 74 and a via hole land 86 in the shape of
a tear is provided around the via hole 82. The

-92- opening 87 of the via hole 82 is fornmed in the w dened
part of the via hole | and 86. In the multilayer printed

W ring board 70 equivalent to the si xth enbodi nent forned as

descri bed above, the right end of 5 the connecting pad 77 is forned in
t he shape of an arc, the via hole land 86 is in the shape of a tear
and further, as the opening 87 of the via hole 82 is fornmed in the

w dened part of t he above | and 86, jah al |l owabl e range for formng the
openi ng o] he via hole 82 at thel right end of the connecting pad
10 77 is fﬁl@ré\j dened, conpared wit hat—n8he nul til ayer

printed wiring board 70 equivalént_to th g fifth embodi ment .
Therefore, the rangeéﬂﬁéqtlog@plg_ﬁlg_ gllstration of the |ight

bl ocki ng pattern of sk Tmnto a parf~ 82 which the via hole is to
be fornmed can be greatly wi dsnéd and 1 ven If msregistration is
caused between the right end‘ofs-ét-h}e--" =

N 0
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connecting pad 77 and the mask film the via hole 82 and the

connecting pad 77 can be stably connected reliably independent of the
directions of msregistration shown by arrows in Fig. 22. 20
(Sevent h Enbodi nent) Next, a multilayer printed wiring board
equivalent to a sevent h enbodi nent will be described referring to
Fig. 23. Fig. 23 is a plan showing the nultilayer printed wiring
board equi valent to the seventh enbodi nent. The multilayer printed

25 wring board equivalent to the seventh enbodinent is basically
provided with the sane constitution as that of the nultilayer printed
W ring board 70 equivalent to the above fifth

- 93- enbodi ment and therefore, only the characteristic
constitution of a via hole 82 connected to the above elliptic
connect ifn§(7 25 (Apd 77 will be described be|OM/ As shown in

Fig. 23, a via hole 82 is ¥ dl erlayer_insulp4ing | ayer 80
opposite to an arc- shb@ZA p%t I%Aapsﬁwlmght end % elliptic
connecting pad 77 on an kg 13
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interlayer insulating |layer 74 and an elliptic via hole | and 88 is

provi ded around the via hole 82. The opening 89 of the via hole 82
is formed at one end (the left end in Fig. 23) of 10 the via hole | and
88 in the direction of the |onger axis of an el lipse. In
the nultilayer printed wiring board 70 equivalent to the sevent h
enbodi nent forned as descri bed above, the right end of the elliptic
connecting pad 77 and the left end of the 15 elliptic via hole I and 88
are both forned in the shape of an arc and further, as the opening 89
of the via hole 82 is formed in the widened part of the above | and
88, an all owabl e range for formng the opening 89 of the via hole 82
over the right end of the connecting pad 77 is further w dened, 20
conpared with that of the multilayer printed wiring board 70

equi val ent to the above fifth enbodi nent. Therefore, the range of

al l owabl e m sregistration of the light blockin pattern of a nmask
filmto a part in which the via hole is to formed can be greatly

wi dened and even i nation [ sett b en the right end
of the connectingl?lgg%? @A) the magk film Pﬁ€§b¥§ hol e 82 and the
connecting pad 77 can be stably cor | i ably i ndependent of the

di rections of - 9446

FIG.27 (C) - FIG.27 (D)
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m sregi stration showm by arrows in Fig. 23. (Ei ght h Enbodi nent)

Next, a multilayer printed wiring board equivalent to an ei ghth
enbodi ment will be described referring to Fig. 24. 5 Fig. 24 is a plan
showi ng the nultilayer printed wiring board equi valent to the eighth
enbodi nent. The nultilayer printed Wi ring board equivalent to the

ei ght h enbodi nent is basically provided with the sanme constitution
as that of the multilayer printed wiring board 70 equivalent to the
above fifth 10 enbodi ment and therefore, only the characteristic
constitution of a via hole 82 connected to the above elliptic
connecti ng 7P&i 11 be described bel ow As shown in Fig.
24, a via hole 82 is forned in an interlayer insulating |ayer 80

opposite to an arc-shaped part 15 at the right end of an elliptic
connecting pad 77 on an interlayer insulating |layer 74 and a via

hole land 90 in the H the via hole

82. The open‘F?’ /I 3’ hg 3 of mpd 202 ened part

of the via ho {9 y el as 20

in the sixth enbodi per nNnge o pad 9 : -201 a tear
O % =1 Vd aYala¥aY Q) a

as the via hole | and

FIG.29
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the via hole land 90 via a circuit pattern 83 on the interl ayer

insulating layer 80. A via hole fornmed in anot her i nterlayer
insulating | ayer not shown further forned on the 25 interl ayer
insulating layer 80 is connected to the connecting pad 92.
In the nultilayer printed wiring board 70 equivalent to the
- 95- ei ght h enbodi nent fornmed as descri bed above, the via
hol e | and 82 and the connecting pad 92 in the shape of a tear are
electrically connected on the interlayer insulating |ayer 80 in
addition to the sanme constitution as the nultilayer printed 5 wring
board 70 equivalent to the above sixth enbodi nent and t he connecti ng
pad 92 formed on the interlayer insulating | ayer 80 as descri bed
above is also fornmed in the shape of a tear. Therefore, the
connection area of the bottomof a via hol e (provided in an
interlayer insulating |ayer forned 10 further on the interl ayer
insulating | ayer 80) connected to t he connecting pad 92 can be
wi dened in addition to the effect obtangﬂ?by the nmultilayer printed
Wi ring board 70 equivalent - Eg i
|
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to the sixth enbodi nent. Hereby, when a mask filmis stuck on ~ o an

i nterlayer insulating |layer further forned on the 15 i nterlayer
insulating |ayer 80 and the interlayer insulating | ayer is exposed
with the light blocking pattern of the mask filmopposite to a part
in which the a via hole is to be formed to formthe via hole, the
range of all owabl e m sregi stration of the light bl ocking pattern of
the mask film 20 to a part in which the via hole is to be fornmed can be
greatly wi dened and even if msregistration is caused in the
directions shown_ by arrows in Fig. 24 between the connecting pad 92
and the nask fUFHzﬁ. via hol e and the connecting pad 92 can be
stably connected reliably. 25 (N nth Enbodi nment) Next, a
mul tilayer printed wiring board equivalent to a ni nth enbodi mrent wil |
be described referring to Fig. 25. This

- 96- mul ti er pri wi ri ngQbbard i s~ pgovided with
connecti on structur%dgn whi ckrlgl(?onn ting pad fgd on an

i nterl ayer i nggRat jng2(3yer arn.ngntternZQB anorher 203 er | ayer

T -

v

201
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insulating |l ayer are connected via a via hole as the 5 mul til ayer

printed wiring board 70 equivalent to the above fifth enbodi nent.
Figs. 25 show connection structure in which a connecting pad forned
on an interlayer insulating |ayer and a pattern on another interlayer
i nsul ating | ayer are connected via avia hole in a nultilayer printed
W ring board equivalent 10 to a ninth enbodinent, Fig. 25 (A is a plan
showi ng t he mul tilayer printed wiring board and Fig. 25 (B) is a
secti onal view show ng the nultilayer printed wiring board.

As shown in Figs. nd (B), a printed wiring board 100 is
provided with a b&§2(££%4?ial 101 which is a core 15 material, a
circular connecting pad 102 constituting a part of a | ower conduct or
circuit 102A is formed on this base materi al 101 and a filled resin

| ayer 103 is provided arpBd tB24 conngi ng pad 102. An interlayer
insulating layer 104 is f né%zén the connecting pad 102 and the

filled resin layer 20 1b3 and termedi gt e conductppicircuit 108

including a via h ok | et 105 1s Tormed
in a position opp PO WAL the interl ayer

i nsul ating |layer 104 a 06A in t he
shape of a tear around 40 ' g 25 pad 107 in
the shape of a tear connected to the narrower part of the via hole
| and 106A via a circuit pattern 106B is

FIG.35
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provi ded. The connecting pad 107 is connected to the circuit

-97- pattern 106B on the side of the narrower part in the
shape of a tear as the via hole | and 106A. The connecti ng
pad 107 in the shape of a tear constitutes a part of the

I nternmedi ate conductor circuit 108 and a via hole 5 112 constituting a
part of an upper conductor circuit 114 formed on an interlayer

i nsulating | ayer 110 described | ater i s connected to the connecting
pad 107. A plating resist |ayer 109 required when the via hole

| and 106A including the conductor |ayer 105, the circuit pattern 10
106B and thed?fﬂ@fﬁ%@fg pad 107 are formed by el ectrol ess plating is
formed aroun hol e I and 106A, the circuit pattern 106B and

t he connecting pad 107. Further the other interlayer insulating
| ayer 110 is m}nded on the int eiépayer insulating | ayer 104, a via
hole 15 112 insi ich a conduct & ayer 111 is fornmed in a position
opposite to the connectyng [R251924 n thj 52@2 erl ayer

| ayer 110 and ap upper gconductpr ciyrc T

i nsul ating
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including a circuit pattern 113 connected to the conduct or | ayer 111
is formed. Hereby, the connecting pad 107 on the 20 i nterlayer

insulating layer 104 is connected to the circuit pattern 113 via the
conductor layer 111 of the via hole 112. A plating resist |layer 115
requi red when the conductor |ayer 111 and the circuit pattern 113 are
formed by el ectrol ess plating is fornmed around the conductor | ayer
111 of the via 25 hol e 112 and the circuit pattern 113. As a
met hod of manufacturing the nmultilayer printed wiring board 100
equi valent to the ninth enbodiment is basically the
- 98- sane as the above nethod of manufacturing the
mul til ayer printed wiring board equivalent to the first enbodi nent,
t he description is omtted. In the multilayer printed
Wi ring board 100 equivalent to 5 the ninth&nbodi nent constituted as
descri bed above, the connecting pad 107 rmed in the internedi ate
conduct or circuit 108 and connected to tHe upper conductor circuit
114 and the via hole |and 106A connected|to the connecting pad 102
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for the | ower conductor circuit 102A are both in the shape of 10 a tear
and as the connecting pad 107 and the through hole | and 106A are
connected in the narrower part thereof, the connection area of the
bottom of the via hole 112 connected to t he connecting pad 107 can
be w dened. Hereby, when a mask filmis stuck on the interlayer
insulating layer 110 on the 15 base material 101 and the interl ayer
insulating layer is exposed with the light blocking pattern of a nask
film opposite to a part in which the a via hole is to be forned to
formthe via hole 112, the range of allowable m sregistration of the
| i ght bl ocking pattern of the nask filmto a part in 20 whi ch the via
hole is to be fornmed can be greatly w dened and even if

m sregistration is caused in the directions shown by arrows in Fig.
25 between the connecting pad 107 and the nmask film the via hole 112
and the connecting pad 107 can be stably connected reliably. Stress
is hardly applied to a 25 connection for connecting the connecting pad
107 and the via hol e 1 and 106A coll ectively and hereby, the
interlayer jﬁ](;.gqguﬂéylng | ayers 104 and 110 can be prevented from being
-99-
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(B
cracked even in a heat cycle. (Tent h Enbodi nent) . EE
Next, a multilayer printed wiring board equivalent to a tenth ™™ 2y
enbodi ment will be described referring to Fig. 26. 5 Figs. 26 show
connection structure in which a connecting pad on a base material and
a pattern on an interl ayer |nsulat|ng | ayer are connected via a via
hole in the nultilayer printed MCRRAG board equivalent to the tenth
enbodi nent Fro. 26 %ﬁ? ' clan shomnno the multilayer crrnted
wiring boar d PRINTED, WIRING BOART:)A IANUACTIIRING MEPHOD, THERK QF
mul tilayer printed W ring board. As shown in Frgs 26 (A
and (B), a printed wiring board 120 is provided with a base materi al
121 which is a core material, a _cjrcular connecting pad 122
constitutind RPdtehMiring hoarghein sPHAR AN QREING St Ing rakoRRd on

t his base naterral 121 and a frlled resin |a er 123 j s provided
around @h&ad Whlc}bdr%ébtﬁhﬂ}%‘a’fﬁ and A&F‘r"ﬁf]@f}% ‘?n‘értﬁ%t-‘r gf $H/REY 124 is
formed on t con ectrn Qéﬁz nd the filled resin | aye 123, and
an 3 nt eAVEH Pé’ G‘(;.H a‘l%f’“??ﬂ:l iy PRI ls‘l"lb"l‘% 126 inside

e O Sl Bt 1 0T v B EEE h°

&rgvhgleagvmtr}g%dv hoI.e Iahn.d 126A fﬁled J.ntehaechShéa eenﬂr;ga tear around t he

equalized throughout a printed wiring board and the quantity

of resin overflowing from each opening or when resin is filled
10 in each opening or is uniformed is provided. According to
such a printed wiring board, a reliable printed wiring board
wherein secure connection is enabled without causing
disconnection can be realized when a circuit pattern provided
on an interlayer insulating board formed on the printed wiring
15 board and a conductor pad are connected“by arranging an
opening existing around a conductor pad so that it is not
overlapped with the conductor pad ané substantially equalizing
the quantity of resin which is filled in an opening around a
conductor pad and that of resin which is filled in another

20 opening.

Figure 2 to accompany publication.

REPLAGCEMENT SHEET

05 MAY 1997

-115-




: ' 1IPos™s copy !,
pattern 126B is connected to the narrower part of the via hole 25 <860 e
126A i s provided. Hereby, the connecting pad 122 on the base
material 121 is connected to the circuit pattern 126B via t he
conductor |ayer 125 of the via hole 126. The opening 129
- 100- ' of the via hole 126 is forned in the“i dened part of
the via hol e land 126A in the ghapg of a tear as shown in Fig. 26.
A plating resist |ayer 128 required—mrer—the—via hol e | and 126A
i*ncl udi ng the conductor |ayer 125 and the circuit pattern 5 126B are
formed by electroless plating is formed around the via hole |land 126A
and the circuit pattern 126B. : In the nultilayer printed wiring
board 120 equivalent to the tenth enbodi ment constituted as descri bed
above, the via hol e land 126A is formed in the shape of a tear, as
the 10 opening 129 of the via hole 126 is forned in the w dened part -
of the sha e of a tear, the range of allowable msregistration of the
l'i ght bIo attern of a mask filmto a part in whi ch a via hole
is to be rned can be greatly w dened when t he |ntei}iyer |nsulat|ng

| ayer 124 on th
1"
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15 I s exposed with the I'ight bl ocking pattern of the mask film

stuck on the interlayer insulating |ayer 124 opposite to a part in
which the via hole is to be formed to formthe via . hole 126 and even
if msregistration of a mask filmis caused  in the directions shown
by arrows in Fig. 26, the opening 129 20 ° of the via hole 126 can be
formed in the widened part of the ¥ ;fggg 126A in the shape of a tear.
Stress is hardly applied to th ion of the via hole | and 126A
and the circuit pattern 126B of the upper conductor circuit 127

col l ectively and hereby; the |nterlayer i nsul ating | ayer 124 can be
25 securely prevented from bei ng cracked even in a heat cycle.

(El event h En&&ﬁj nt) Next, a multilayer printed wiring board
equi val ent t éﬂe CA) ' -101-

el eventh enbodlnent wi ||l be described referring to Fig. 27. : The

mul til ayer nted W, ng boar qU|vaIent tp.the el eyenth '
enbodi nment aﬂ p vid wi th tg;Lsa st 14 ution as . t hat
of the nU|tI|a ‘ ring board 0 {o 5 t he above

12 -12- 2L 19 12
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structure in which a connecting pad fornmed on an interl ayer

I nsulating |ayer and a pattern on another interlayer I nsul ating

| ayer are connected via a via hole. Figs. 27 show connecti on
structure in which a connecting pad formed on an 10 i nterl ayer
i.nsulating layer and a pattern on another I nterlayer insulating

| ayer are connected via a via hole |q3§/ 2 mul tilayer printed wiring
board equival ent to an el eventh -———eé%ed+nent, Fig. 27 (A is a plan
showi ng the nultil ayer printed wiring board and Fig. 27 (B) is a
sectional view 15 showi ng.the nultilayer printed wring board.

As shown in Figs. 27 (A) and (B), a printed wiring board 130 is
provi ded mﬁ%ﬁ?ﬁ}pgﬁe material 131 which is a core material, a
connecti ng constituting a part of a |ower conductor circuit

erial 131 and

132A is fornmed on thi 43ase mi
Zhecyi ng padIZL

th

hlled resin |ayer 133
i s provided aroun | ayer insulating

| ayer 134 is formg ( - he filled resin

| ayer 133 and a i TV ilibac 9137 i ncl udi ng
plural via h ac n&uctor

| ayer 25 139§ shbcpildg pad 132
in the interla |p | c|connecting
pad 137 constit -102-

12 12 12b T, 12

FIG5

Y ~ ~ ) . ~ ~ oW ~ Il ) (v al . .
~ ~ ~ ~ ~ ~ EN ~ ~ o ~ N ~ N,

~ N N ~ ~ ~ N N N ~ S

~ ~ by N N N N ~ N N S LS <

et g By e et i et i ey
._'-.. b T b -_",'_..-_- LRI PO _-"',:.', .":.' o Lo e e e, e
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St L H

o . 14
13 13
13 1"
o 12

REPLAGEMENT SHEET

05 MAY 1997




i nternedi ate conductor circuit, via holes 142 forned col l ectively

and sharing plural lands (three in Fig. 27) constituting a part of
an upper conductor circuit 144 forned on an interlayer insulating

| ayer 140 described later are 5 connected to one end of the ellipse in
the direction of the - longer axis and the other end of the ellipse in
the direction of the longer ads”’@Btitutes a part of a via hole

| and 138 of the above via hole 136 TkETeby, the connecting pad 132
on the base material 131 is connected to the connecting pad 137 10
via the conductor layers 135 of the plural via holes 136. The :

el lipse of the connecting pad 137 is formed in the shape which | ooks
as if the opposite sides of a rectangle draw an arc outward as shown

said that it may be
B1 opposite sides of an
ating resist layer 139 required
panecting flad 137 are forned
,nneiaing pad 137
13

ed scarcely be

in Fig. 27 and further, it ge
1%aks as if the -

formed in the shape which

ellipse dra c outward.

when each eér ezgr =
by el ectrol ess
I ncl udi ng the

136.
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20 Further the other interlayer insulating |layer 140 is

provided on the interlayer insulating |layer 134, three via hol es 142

i nsi de each of which a conductor layer 141 is forned are provided in

a position opposite to one end (the right end in Figs. 27 (A and

(B)) of the connecting pad 137 in this 25 interlayer insulating |ayer
140 and t he upper conductor ci ryrt2144 including a circuit pattern
143 connected to the conduct or +ayer—i#1 is formed. Hereby, the

connecting pad 137 -103-

on the interl insulating layer 134 is connected to the circuit

pattern 143 vﬁéﬁ%ﬁﬂgbonductor | ayer 141 of each via hol e 142.

A plating resist |ayer 145 required when t he conductor 5 | ayer 141 and
the circuit pattern 143 are forned hy e =ss plating is forned

around the conducfo 141 142 and i&e circuit
pattern 143. The &ppge ponSt T LA by an
elliptic connectio \ LA~ = - Ka ho -.ﬁ@% is forned
and the 10 circu;‘\;.t NTE AN L PR Ba G nnect 146 as
shown : . NS
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-in Fig. 27. As a method of manufacturing the nmultilayer printed

W ring " board 130 equivalent to the eleventh enbodi nent is basically
the sane as that of the nmultilayer printed wiring board 51 15 equi val ent
to the above first enbodi ment, the description is omtted. :
In the nmultilayer printed wiring board 130 equivalent to the el eventh
enbodi nent constituted as described above, in .case the connecting pad
132 on the base material 131 and the 626 2 Bonnect | ng pad 137 on the
interlayer insulating layer 134 are connected and in case the

connecting pad 137 and the connection 146 of the upper conductor
circuit 144 on the - interlayer insulating |layer 140 are connected,
connection is performed via the plural via holes 136 and 142 and as -
the 25 plural via holes 136 and 142 share each | and and are forned
coll ectively as descri bed above, secure connection is enabl ed. via the
residual via holes 136 and 142 even if sone via holes
-104- . 136 and 142 are.di sconnected. Hereby, the probability
of the _
S
I
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di sconnection of the nultilayer printed wiring board 130 can be

greatly reduced. The shape of the connection 146 in the upper
conductor circuit 144 may be circular or in the shape of 5 a tear as
shown in Figs. 27 (C) and (D). The present invention is not
limted to each enbodi ment in t he above third enbodi nent and it need
scarcely be said that a vari etygo rovenents and variations-are
al l owed as | ong as the effect nzizggggresent i nvention is not
deviated. 10 Possibility of Industrial Utilization (1) As
descri bed above, according to a printed wiring board according to the
present invention, an opening existing around a conductor pad is
arranged so that it is not overlapped W th t he conductor pad and if a
circuit pattern | de n an interlayer insulating |ayer formed on
t he prlnted Eﬁhiah 843 and a conductor pad are connected, a
reliable printed wiring board wherein no di sconnection is caused and
secure connection is enabl ed can be provided by substantially
equal i zi ng the uantity of resin filled i¥an opening around a
conductor pad 20 t of regipn fill i “an bher openi

- (2) Accordi to a pfinteg wiring ard angl manuf g€t uri ng net hod
according to\h ent /i pvens boo f Or nred by
exposi ng an i NHEF I-JYF. 1. s:[ayjjg-hr}3;5$_y .vt_.atnaskﬂth

t hi ckness gﬁ : _ +B@ui t
pattern inCFudi ' - 35

37 .
34 32 367 36 31

FIG.12 (B)
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metallic area which functions as a power plane or a ground pl ane can
be uniformed, the resolution of exposure in an

- 105- interlayer insulating | ayer on a connecting pad and-

ot hers can be prevented from being di sperséd, light scattered by the
netallic area can be prevented from beging incident to an i nterlayer

I nsul ating | ayer under the nask area  2@rdsk film 5 and a printed

Wi ring board wherein a via hole can be forned . exposing a connecting
pad securely anggif nuf act uri ng nmet hod can be provided.

Filled resin 8 a1g§at|ng resist |layer 8 areqfjorned in a bl ank

portion 6 around a e€onductor 7 which fundid ons a%'a 10 connecting pad
for connecting a via hole in a nmetallic afea and as they are
conpatible with an interlayer- insul Fre) opared with netal,
and interlayer insulating |ayer offr bei ng

del am nat ed. - (3) Furt d—wi.ri ng board
according 15 to tHe present ed mnrlng board wherein
even i f3p gi|stratio pad and a mask film

33

'36A)h ‘df\ssA
33

34

FIG.14
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when a photosensitive interlayer insulating |ayer on which the mask

filmis stuck is exposed and devel oped to forma via hol e, the via
hol e and the pad can be stably connected 20 reliably can be provided by
devi sing the shape of a connecting pad forned on a base material or
on an.interlayer insulating | ayer _

- 106- ’ 1. Ap nféﬂzhﬁring board, conprising a
conductor pattern which is formed in a mesh on the single side or the
double 5 sides of a base material and provided with plural openings
where no conductor exists,. a conductor pad provided between the

openi ngs of _said con%yctor pattern and a filled resin

36A

N
A 36 2
37 36A |

FIG15B) 6A

i

P~
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| ayer fornmed by resin filled in each opening, wherein: an
openi ng existing around a conductor pad is arranged so 10 that it is not
over | apped with said conductor pad. 2. Aprinted wiring board,
~conprising a conductor pattern : which is formed in a mesh on the
single side or the double Si of ase material on which an
adhesive layer for 15 electrolegﬁjhzﬁﬁiﬁg_is formed and is provided with
pl ur al openi ngs where no conductor exists, a conductor pad provided
bet ween t he openi ngs of sai3R3c or p te 5 ting resi st
33 ﬁﬂpqu 32 e 'ﬁb |st| around a .

Lgagﬁgt gm lgg‘HEgge\é\h 4" / ith said

conduct or pad. dlng to Caim1l
or 2, wher ei n: itOVIa | and. 25
4. A multilayer printed wiring board |n mhlch a p otosen5|t|ve

i nterlayer insulating layer is fornmed on a base

-107- 38
. 333834 _

FIG. | RN AT A S
nee '/////////////////, .
34 “39
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material on which a netallic area which functions as a power pl ane or

a ground plane is fornmed, a conductor circuit is formed on the
interlayer insulating |ayer and the conduct or circuit is connected to
the metallic area via a via hole 5 fornmed in the interlayer insulating
| ayer, wherein: a pad for connecting to a via hole is forned in
sai d netallic area; 121 b)apkoportion is provided around said
pad to separate said pad fromsete—retal lic area; and 10 sai d
pad is electrically connected to at |east one point in said netallic
ar ea. 5. A mltilayer printed wiring board according to C aim
4, wherein: 15 afilled resin layer or a plating resist layer is
formed in sai d bl ank portion. 6. A nethod of
manufacturing a nmultilayer printed wiring board in which a
phot osensitive interlayer insulating layer is 20 fornmed on a base
mat erial on which a netallic.area which functions as a power plane or
a ground plane is forned, a o :
O~
Bio N\ Qo

59 62

-‘/_
60

57 53gp 57
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mask filmwhere a pattern for formng a via hole is fornmed is stuck

on the photosensitive interlayer insulating |ayer and t he
photosensitive interlayer insulating |ayer is exposed and. 25 devel oped
to forma via hole and further, a conductor circuit and a via hole
are formed, wherein: when a pad for connecting to a via hole in a
metallic area 1 2‘/'% 2 - 108- is
formed, a blank portion is provid i.d pad to separate said
pad fromsaid netallic area; and said pad is electrically
connected to at |east- one point of said netallic area. 5

7. A nethod of manufacturing a nmultilayer printed wiring board
according to d msl\ﬁ]erei n: : " when a pad for connecting to a
via hole in sai C area is formed, a blank portion is

provi ded around said pad by 10 etching said netallic area so that said
pad is electrically connected to at |east one point of said netallic
area so as to separate said pad fromsaid netallic area; and

g

FIG.19

FIG.20
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t he respective surfaces of said pad and filled resin constitute the
sane plane by filling said blank portion with 15 resin and polishing the
filled resin. 8. A nethod of manufacturing a multilayer
printed wring board according to C aim6, wherein: after a
plating resist layer is forned in a blank portion 20 around a pad so
that said pad can be electrically cbet2@to at | east one point of
said netallic area when a pad for tommecting to a via hole in said
netallic area is forned, a netallic area and a pad are forned by
~electroless plating;, and a bl aifif portion is provided around said

pad to separ said pad fromsaid taIIic area. 9. A
mul til ayer ﬂ@?\llrlng board i n which :

core—
-109- -~ material??s provid w%ﬁ a thr ough hole, an

i nterlayer “inggd ati ng IaxergLs fo the core material, a via
hol e i s - fornedn thﬁ..-l.\nterl ayer |82; | ayer and the via hole
and o/ _
78 76 857 82
. - _ 0
79 - 79

75 ' 4—~7o
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72A //////////*
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the through hole are electrically connected, wherein: 5 a land for
said through hole is forned in the shape of a tear; and

said via hole is connected via the narrower part of the |l and in the
shape of a tear. 10 10. A nultilayer printed wiring board
according to Caim 9, wherein: a land for a via hole

provided in said interlayer 'qiul igg layer is fornmed in the shape
of a tear; and t he openLLg_fogagﬂ via hole is fornmed in the
wi dened part 15 of the land in the shape of a tear. 11. A

mul tilayer printed wiring board according to Caim 9, wherein:

a land for a via hole provided in said interlayer 20 I nsulating layer is
substanti jqﬁé elliptic; and t he opening of said via hole is
formed afﬁ IQT t he ellipse in the direction of the |onger axis.
12. A nultilayer prlntga mnggng bHabd a di 108 0 Caim_ 251149, wherein:

a land for a via holel 106A rrfalfr 1%24at|nglayer S

formed in the shape of a teara xg}__ __' e
. __._.,- \ —_— L — e -

.
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-110- the opening of said via hole is formed in the

W dened part; and said via hole is electrically connected
to a pad in the shape of a tear forned on said interlayer insulating
| ayer. 5 13. Amultilayer printed wring board in which an
interlayer insulating |ayer is forned on a base material on whi ch a
| ower conductor circuit is formed, in ér dlate conductor circuit
including a pad is forned on the in eﬁl i nsulating | ayer, an
interlayer insulating |ayer is further forned on the internediate
conductor circuit, an upper conductor circuit is fornmed on the
I nterlayer insulating.|layer . and the | ower and upper conduct or
circuits are electrically connected to the pad via a via hole
provided in the interlayer 15 i nsul ating | ayer, wherein: said
pad is substantially elliptic; a via hole for connecting to an
upper conductor circuit is connected t agnd of the ellipse in the
direction of the FIG27 (A) . /144

//‘14'6

({142 - 42
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| onger axis; and 20 the other end constitutes a part of a via hole’

| and for connecting to a | ower conductor circuit to connect to said

| ower conductor circuit. 14. A multilayer printed wiring board
according to Claim 25 13, wherein: said ellipse is in the
shape which | ooks as if the opposite sides . of an ellipse or a
rectangl e draw an arc outward. 16/22 -111-

15. A multilayer printed wiring board—aceerdrmg to Claim 13, wherein:
a land for a via hole for connecting to said upper conductor circuit
is formed subst afff] Qllggn the shape of a 5 tear; and t he
opening of said via hole is fornmed in the w dened part of the land in

the shape of a tear. 16. A multilayer printed wiring board
according to Caim _

- FIG.2_9

203 204 _ 204
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10 13, wherein: a land for a via hole for connecting to said

upper conductor circuit is substantially elliptic; and t he
opening of said via hole is formed at one end of an ellipse in the
direction of the longer axis. 15 17. A multilayer printed

Wi ring board according to Caim - 13, wherein: aland for a
via hole for connecting to said uppery » 9 g conductor circuit is formed in
t he shape of - a tear; 20 t he_opening of said via hole is fornmed in

t he wi dened part; and said via hole is electrically
connected to. a pad in the shape of a tear forned on an interlayer

I nsul ating | ayer. 25 18. A nultilayer printed wring board
according to Claim 13, wherein: plural via holes for
connecting to said upper conductor-

-112- :

204

204
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circuit are collectively forned. 19. A nultilayer printed

wi.-ring board in which an interlayer insulating layer is forned on a
base material on 5 which a |l ower conductor circuit is formed, an

i nternedi ate conductor circuit is formed on the interlayer insulating
| ayer, an interlayer insulating layer_is éurther formed on the :

i nternmedi ate conductor circuit, an ﬁp%e( ofductor circuit is f or med
on the interlayer insulating layer;a tand f-or a via 10 hol e for
connecting to t | ower conductor circuit and a pad for connecting to
t he upper condu IG.q?Etuit are provided in the internediate
conductor circuit and the | and and the pad are electrically
connect ed, wherein: said pad and |land are forned in . the shape of
a tear; and 15 they are connected in the narrower part of the shape
of a tear. 20. A MELI | ayer2@%)_nted wi ring board in which
an interlayer insulgshg | ayer jis forpéd on a ba terial on 20
which a | ower conduc T3 is flpRd. /an upgyy conduct 203 circuit
is formed on the interl adyer fnsul at er and xhe ower and upper

conduct or circui a5 o S vifraguiy 2 hol e provided

in the interlaydr Ansll atipg JAyet, /7 SRNET e
. . . of

FIG.33
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25 a land for said via hole is fornmed in the shape of a tear;

and the opening of said via hole is fornmed in the wi dened part.
-113- . 21. Anultilayer printed wiring board according to
Cl ai s 9 to 20, wherein: said plural via holes are
col l ectively forned. 5 22. 6 ét'layer printed wiring board in
whi-ch an i nterlayer insulatiné agg s formed on a base material on
which a |l ower conductor circuit isTormed, an upper conductor circuit
is formed on theJE?Z?;bgler insulating |ayer and the | ower and upper
conductor circui ectrically connected 10 via a via hol e, :
wher ei n: said plural via holes are collectively forned.
23. Amultilayer printed wiring board according to Claim 22, wherein:’
15 -said via hoIesZﬂBarezﬁhbiQZZgnd aegz?re col l ectively
o 221
pzgd g A D777 27707
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fornmed; and the formof said Iand is any of the shape of a tear,

an ellipse and a circle.
-114-
20/22
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