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SPECI FI CRTI ON BOARD FOR MOUNTI NG ELECTRONIC CIRCUI T P@ET
Technical Field The present invention relates to a boéw Eﬁﬁﬁ has

connection ternminals formed on both the top and back surfacesgﬁg?ﬁ§$§v%pd
on which electronic circuit parts are to be nounted. :
Background Art A wring board 21 for nounting electronic circuit
parts, as shown in Figure 8, for exanple, %s known as one conventi onal
printed circuit board for nounting a bare thip like a flip chip or a

package |i ke BGA (Bunp Gid Array) CI a‘ lg)ﬁype of wiring board 21 has
a substrate 22 that has conductor aye FHPETON both the top and back

surfaces by mainly a BOARD sROR WoOUNEING ELACRRONSCNOURCUDNY PARES i S provi ded
in the center of the top surface of the substrate 22. Fornmed densely in

this area are nmultiple pads 23 which constitute a first- pad group. The
I ndi vi dual pads 23 correspond to bureanBRapogikigned on the bottom of a
bar e

The present invention relates to a board that has
connection terminals formed on both the top and back
surfaces thereocf and on which electronic circuit parts are

to be mounted.
Background Art

A wiring board 21 for mounting electronic circuit
parts, as shown in Figure 8, for example, is known as cone
conventional printed circuit board for mounting a bare chip

like a flip chip or a package like BGA (Bump Grid Array).

This type of wiring board 21 has a substrate 22 that
has conductor layers formed on both the top and back
surfaces by mainly a subtractive method. A parts mounting
area is provided in the center of the top surface of the
substrate 22. Formed densely in this area are multiple pads
23 which constitute a first pad group. The individual pads
23 correspond fo bumps BP positioned on the bottom of a bare
chip C1.

Multiple pads 24 which constitute a second pad group
are formed on the peripheral portion of the back of the
substrate 22. Formed on those pads 24 are bumps 25 as
projecting electrodes for connection to a mother board.
Multiple through holes 26 are formed through the substrate
22 at the peripheral portion of the substrate 22. Those
through holes 26 are connected to the pads 23 on the top
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chip C1L.7 Mul ti pl e pads 24 which constitute a second pad group are
formed on the peripheral portion of the back of the substrate 22. Fornmed on
t hose pads 24 are bunps 25 as projecting el ectrodes for connection to a

not her board. Miultiple through holes 26 are fornmed through the substrate 22
at the peripheral portion of the substrate 22. Those through holes 26 are
connected to the pads 23 on the top

-2- surface via a conductor pattern 27, ~whith is formed on the top surface

of the substrate, 22. The throygh holes 26 arg_al onnected to the. pads 24
on the back SHTZASE ViF & CORGUCEST BAFTSFR BB WHiGh TS 4R °0h e back
surface of thepuhsifaie o%ZthéceabgtBS{:é! 23 he fhd sthEiuytd 1125‘1@61@% a%eare
electrically connected to the second group of pads 24 re%fectlvely on this

Wi ri ng board @hso connectgdcsedthg Pédﬁh%4c©MVth@|hﬂﬁ% sMyfagg pe& @ 21, as
shown in Fi 9%&&&’(‘1{ gﬁg:tg%gﬂoﬁgr | %M%%]Edlé’”%obﬁ’%% hk?he 9;{% Ridls % Vc'egﬁgon

the top surface are t OWar € center surface
wires for coml'esstsm:g;ﬁriae:epads 2Bctordhegbpdstive :thstefgzrcmparoef lpadge23t han

necessary, resulting in oor W ri eff|C|enc e use of_this ring
board 21 nakés¥§ t& %ﬁ# YtSOPHE?Egg £@ hERQ P Qé]%ﬁ%ﬂﬁﬂOf pads %

respectively on this wiring board 21.

According to the conventional wiring board 21, as shown
in Figure 8, wires temporarily led out to the peripheral
portion on the top surface are led back toward the center on
the back surface. The wires for connecting the pads 23 to
the pads 24 therefore are longer than necessary, resulting
in a poor wiring efficiency. The use of this wiring board
21 makes it difficult to increase the speed of signal
transmission between electronic circuit parts to be mounted

and the mother board.

To connect the pads 23 and 24 together by the shortest
wires, the through holes 26 may be formed in the center
portion of the board, not the peripheral portion thereof.

In this case, however, dead space where wiring is not
possible is formed in the portion where the through holes 26
are formed. Thus, to secure wiring space, the board itself

would inevitably become larger.

* With regard to another conventional wiring board 60
illustrated in Figure 9, signal lines 62 connected to pads
61 have a given width irrespective of the positions of the
signal lines. 1In this case, it is necessary to set the
widths of the signal lines 62 smaller, so that the wiring
resistance is likely to increase and line disconnection 1is

apt to occur. This reduces the reliability of the wiring
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trarsm sdi on between el ectronic circuit parts to be nounted and the nother
boar d. To connect the pads 23 and 24 together by the shortest wres,
the through holes 26 nay be fornmed in the center portion of the board, not
t he peripheral portion thereof. In this case, however, dead space where
wiring is not possible is formed in the portion where the through holes 26
are formed. Thus, to secure wiring space, the board itself would inevitably
becone | arger. Wth regard to anot hér= convent i onal Wi ring board 60
iIIustratedighgg%qﬁf 9, signal lines 62 connected to pads 61 have a given
width irrespective of° the positions of the signal lines. In this case, it
IS necessary to set the wwdths of the signal lines 62 smaller, so that the
wiring resistance j.s |ikel ase.and line disconnection is apt to

to incr |
occur. This reduc q?ﬁélﬁe%iBEPPP??SO?O}?EFQ%r??mﬁhls gh?rtcomlng, n
-3- board 6Gshich eachl38kgRallS13nBr OPOSEHs SOtItd O 101 AdY Sy GRAFRE i N
whi ch each Slégﬁﬂ line 62 consists of a first wring pattern
b with a predetermined width and a second wiring pattern
62a having a width greater than that of the first wiring
pattern 62b, as shown by two-dot chain lines in Figure 9.
In this case, the first wiring patterns 62b are arranged at
a high wiring-density portion and the second wiring patterns
62a are arranged at a low wiring~density portion to
facilitate the wiring and suppress the occurrence of line

disconnection.

Since the first wiring pattern 62b is direcfly
connected to the associated second wiring pattern 62a in
this case, two sharp corners are formed at the connected
portion. Stress is apt to concentrate on those corners,
which raises another problem that cracks 64 are easily
formed in a permanent resist 63 near the corners as shown in

Figure 10.
DISCLOSURE OF THE INVENTION

With a view to solving the above-mentioned problems,
the present invention has been accomplished, and it is a
primary objective of the present invention to improve the
wiring efficiency while avoiding the enlargement of the
entire board. Further, it is another objective of this
invention to improve the wiring efficiency while suppressing
an increase in the wiring resistance and the occurrence of
line disconnection énd preventing the occurrence of cracks

in a permanent resist.



62b With'a predeterm ned width and a second wiring pattern 62a having a
width greater than that of the first wiring pattern 62b, as shown by
two-dot chain lines in Figure 9. In this case, the first wiring patterns
62b are arranged at a high wiring-density portion and the second w ring
patterns 62a are arranged at a low wiring-density portion to facilitate the
W ring and suppress the occurrence of |ine disconnection. Si nce the
first wiring pattern 62b is directly connedtad to the associ ated second

W rin attern 62a_.in this case, two sharp corners are forped at the
connegtgd portionémgi?%E%FY% 4§8V@oﬁgégFFéYESOnath§E8059Fmﬁgﬁn§%ﬂ%m

rai ses anot heel@cepbeit tdhiptciita¢last@d aaberadsyl ¥of Oh8Egspéc Pervrmnent
resist 63 near the corners as shown in Figure™10.
DI SCLOSURE OFLFVENFMVENTQONiSES: Wth a view to solving the

above-nenti oned pr n i S. n ol d,..and
it is aprimry ob?gé |ve(%$ﬁ¥%%§%§egg%ﬁxﬁgée§??g %@Sﬁﬁ%ﬁggégB%%ﬁ%ﬁfﬁﬁb
ef fici ency whof ecoanméch igh thermdmadsgdereelof fobreeéndhre bomrshrffdod ey a it

I s anot her objective of this inventjo o inprove the wring efficiency
whi | e suppres ??ﬁf%ﬁF?rﬂﬁY&ﬁﬂaqq¥°Pﬁé &Pi?ﬁgggég? t5RRESHMU the occurrence

Bfe r lnlaﬂgn?' fggingfcta feddttl RIcHRRLIBE tBemOARYr §85ES PhcidLF 4 N 2
plurality of connection terminals formed at at least a
peripheral portion of a back surface of the substrate, the
first connection terminal group being connected to the
second connection terminal group via the through holes;

a build-up multilayer interconnection layer formed on
the top surface of the substrate and including at least one
conductor layer and at least one insulator layer alternately
stacked one on another,

the at least one insulator layer having a plurality of
via holes for electric connection of the at least one
conductor layer electrically connected to the through holes;
and

wherein the first connection terminal group is formed
on an outermost layer of the build-up multilayer

interconnection layer.

The first connection terminals are densely formed on
the substrate and the second connection terminals are formed
discretely. The first connection terminals are connected to
the second connection terminals via the via holes as well as
the through holes. It is therefore possible to shorten the
wires without producing dead space and improve the wiring-
efficiency. This feature can provide a device which is.
equipped with electronic circuit parts and has an improved

processing speed.



-4- " ¥ To achi eve the above obj ectives, a board for nounting electronic
circuit parts according to one aspect of this invention conprises: a
first connection termnal group including a plurality of connection
termnals densely formed on a top surface of a substrate having through
hol es forned therein; a second connection term nal group including a
plurality of connection termnals forned a% at | east a peripheral portion
of a back surface of the substrate, the firsf connection term nal group

bei ng connected to conr ction termnnal.group via.the fhrough

ol g e R bui L ACEBERERY Yo N, ARsitrGC PR LRVFBEHRES oHRERE Tp
surface of thpreubdédaiebddmﬂlﬂvﬂlmbunlx@b leeastroneccendogiorpaaye; and at
| east one insulator |ayer alternately stacked one on anot her, t he at

| east one i nsGPEPEISIRG A MGty Pfucnnegtionytarmndrassiapdedectric
connection of iﬁfa:@itﬂreé‘éts OGR! ¢ frh@&eE)neEﬁClﬁéﬁi‘HﬂrCP%gfft el d.

t he t hrough holes and erein the first connection group is
formed on an plusahbky ohyeannegctiive heirmdnapsnarei fayrsedi derselnremd iare

| ayer. onnectlon erm.n .are,depnsely forned on the
substrate and %%éeé%%i 9ﬁﬁ§ %ﬁﬁie?ﬁ%ﬁasggﬁﬁé ibpﬁﬁd di scretely. The
first connection tedch et Stnaer & iepnleqtigest anmﬁd§€§0§ﬂu§@nﬂ@ﬁt¢@ﬂviﬁr{q nal s
via the via holes as we|l as, the througg hol es is therefore p055|b eto

shorten the W#EseThs ibtkh sHIARGING Waddhspard anbapeprolaredLah
ef ficiency. T@éﬁné@%&ﬂqs a5 Gﬂxgpﬁa%tgﬁﬁbcﬁlﬁﬁ'Eﬂe'élffﬁ&%ﬁ%EWH&¥ﬂ§1so

electronic circuit pa n~-1 nproved processi ng speed
as to have a continuously changing width. Each of the

signal lines has a smaller width at an area having a
relatively high wiring density than at an area having a

relatively low wiring density.

Since each signal line is so formed that it has a
smaller width at an area having a relatively high wiring
density than at an area having a relatively low wiring
density, it is possible to form a wiring pattern having
narrow line widths in the high wiring density area and
having wide line widths in the low wiring density area.

This suppresses the resistance and prevents line
disconnection. It is also possible to secure the insulation

between patterns in the high wiring density area.

Because wiring patterns with different widths can be
connected by the taper-shaped pattern, insulation between
signal lines can be secured without causing cracks in the

permanent resist and the wiring resistance is not increased.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic cross-sectional view of a

wiring board according to the first embodiment of this



-5-¢ ¥ According to another aspect of this invention, there is provided
a board for nounting electronic circuit parts, conprising a plurality of
connection termnals and a plurality of signal lines forned on an insul ator
| ayer. The plurality of connection termnals are fornmed densely and are
respectively connected to said signal |ines. Each of the signal I|ines
include a plurality of wiring patterns with different widths and a

t aper - shaped pattern connecting said wiring patterns with the different

wi dt hs so as {0 have a conti nuously changing wi dth. Each of the signal
lines has a SHRITEr-Wdth at an area havi ng a relatively high wiring
density than at an area having a relatively low wiring density.

Si nce each signaIELine ig SO forngd that it has a _smaller .width at an area

having a rel ativel'yIrgh w-Fi Ag ?Eﬁ?ﬁptqﬁﬂF%ﬁs§%¥¥%W§& KaFn§*arel ati vel y
low W ring defisdili bolrkiSaBESEADAE £& 4 QGhdBF WatidG B! kbhen figytng narrow
line wdths in_the high wiring density area and having wide line widths in
the | ow wiri FfRPskigienfiarea. This suppresses the resistance and prevents

| i ne disconnection. It is also possible to secure the insulation between

patterns in the high wiring density area. . L
Figure 3 1s a partial plan view of a wiring board

according to the second embodiment of this invention;

Figure 4 is a cross-sectional perspective view showing

parts of signal lines used on the wiring board in Figure 3;

Figures 5A through 5C are partial plan views
illustrating some variations of the signal lines in Figure
3;

Figure 6 is a partly enlarged plan view showing an

array of pads used for the wiring board in Figure 3;

Figure 7 is a partial plan view of a wiring board

according to a modification of the second embodiment;

Figure 8 is a schematic cross-sectional view of a

conventional wiring board;

Figure 9 is a partial plan view showing a conventional
wiring board corresponding to the wiring board in Figure 3;

and

Figure 10 is a cross-sectional perspective view
depicting parts of signal lines used on the wiring board in

'Figure 9.

BEST MODE FOR CARRYING OUT THE INVENTION



Becduse Wiring patterns with different widths can be connected by the

t aper - shaped pattern, insulation between signal |ines can be secured

wi t hout causing cracks in the permanent resist and the wiring resistance is
not i ncreased. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a schematic cross-sectional view of a wiring board according to
the first enbodi nent of this - 6-

i nventi on; Figure 2 is a schematit¢ tross-sectional view of a W ring
board according to a nodification of the first enbodi nent; Figure 3

is a partial plan view of a wiring board according to the second enmbodi nent
of this invention;The firstriegbodiment afctbespresenbninvendtispeotille bg ew

show ng parts,gf sla0Alndd Wn 38%e20nb0% 8" FINGLOY GiP F1 YW §i3ing
board 1 for mounting electronic circuit parts according to
this embodiment has a substrate 2 whose top surface S1 and
back surface S2 are both usable. The substrate 2 has
conductor layers 3 and 4 formed on both the top surface S1
and back surface S2 of a base material 5 of resin by a
subtractive method. A plurality of through holes 6 are
formed in the substrate 2 to permit the conductor layers 3
and 4 to pass through the substrate 2 and over both the top
and back surfaces of the substrate 2. Those through holes 6

are filled with a heat~resistant resin 7.

Formed on the top surface S1 and the back surface S2 of
the substrate 2 are build-up multilayer interconnection
layers Bl and B2 each having interlayer dielectric films 8a
and 8b and conductor layers 9a and 9b alternately stacked

one on another.

On the build-up multilayer interconnection layer Bl on
the top surface S1, a permanent resist 10 of a
photosensitive resin is locally formed on the top of the
first interlayer dielectric film 8a which is close to the
top surface Sl1. The inner conductor layer 9a is formed in
the portion where the permanent resist 10 is not formed.
This inner conductor layer 9a is electrically connected to
the inner conductor layer 3 on the top surface Sl of the
substrate 2 by via holes 11 formed in the first interlayer

dielectric film 8a.

Likewise, another permanent resist 10 is locally formed

on the second interlayer dielectric film 8b provided on the



Fi gures BA through 5C are partial plan views illustrating some variations
of the signal lines in Figure 3; Figure 6 is a partly enlarged plan
vi ew showi ng an array of pads used for the wiring board in Figure 3;
Figure 7 is a partial plan view of a wiring board according to a

nodi fication of the second enbodi nent; Figure 8 is a schematic
cross-sectional view of a conventional w ring board; Figure 9 is a
partial plan view showi ng a conventional=w ring board corresponding to the
Wi ring boar dvﬁ'.n Fi 10 is a cross-sectional

ure 3; and _, Figure
per specti ve 'Jﬁﬁtdg&t&riﬁgeﬁaptl?ﬁtﬁﬁn§+1’Pi%’s ISR YHThE RPN hoar d
In Figure 9. layer 9b is EE2helReFORFORENMaRN: s I MNVENTIiNpot
formed. The outer conductor.layer 9b is electrically
connected to the inner conductor layer 9a by via holes 11

formed in the second interlayer dielectric film 8b.

The center portion of the top surface of the second
interlayer dielectric film 8b, on the top surface (S1) side
or the center portion of the first surface of the substrate
l, forms an area where an LSI bare chip Cl as electronic
circuit parts is to be mounted. Multiple pads 12A and 12B,
which constitute a first connection terminal group or a pad
group, are formed densely in this area. Those pads 12A and
12B correspond to bumps BP formed at the bottom of the chip
Cl. The outermost pads in the first pad group are called
"external pads 12B". The pads located in the center portion
in the first pad group or the pads located inward of the
external pads 12B are called "internal pads 12aA".

Although this embodiment has only one outermost row of
external pads 12B, the first to fifth rows of external pads
starting from the outermost row can be used as external
pads. In this case, the pads excluding those external pads

are the intermal pads 12A.

On the build-up multilayer interconnection layer B2 on
the back surface S2, a permanent resist 10 is locally formed
on the top of the first interlayer dielectric film 8a, which
is close to the back surface S2. The inner conductor layer
9a is formed where the permanent resist 10 is not formed.
This inner conductor layer %a is electridally connected to
the inner conductor layer 4 on the back surface S2 of the

substrate 2 by via holes 11 formed in the first interlayer



-7-» * The first enbodi nent of the present invention will be now
described with reference to Figures 1 and 2. Awring board 1 for nounting
el ectronic circuit parts according to this enbodi nent has a substrate 2
whose top surface S1 and back surface S2 are both usable. The substrate 2
has conductor layers 3 and 4 fornmed on both the top surface S1 and back
surface S2 of a base material 5 of resin _a subtractive nethod. A
plurality of through holes 6 are forned in the substrate 2 to permt the

conduct or | aygles e2t3d 4ilif Pass through the substrate 2 and over both the
top and back surfaces of the substrate 2. Those through holes 6 are filled
wWth a heat-resistant resin 7. Fornmed on the top surface S1 and the

back surface S2 ofyjthg;subs | |+0-A8 3yl il axer oLRt e;Ccen i on
| ayers Bl and B2 eé%h ﬁEV|n%ﬁ?%§%§lé%£§4%ﬁ%ﬂ é%%#ic gil%s %g gn§§8b gﬁ%&
conduct or | apsr $hea sepdnébinterlaper|disheaxdkEd didmodbapobiéded on then

the build-up | til.ayer.interconnection er, Bl on,the top sutrface,S1, a
pormanent o8 4e 1 BSPELaRRE, SRR I 1T PA o bk P RoPREGRER TRt top
of the first Thet eutayetodtiebesirigyést |96 8a Wirtled whelresehtis pbeméfént

surface S1. The inner conductor layer 9a is fornmed in the_portion where the
per manent r e&{eSEST0 10s 10RO of pERed Thikhe e GRAGREEPT| AREPTORD| &S

of the subst Fave g it aCharee P8 ¢ 8 ey rilen PORTGeeF LaFpL Bacsy’ ace S
dielectric fivim dales 11 formkéwisetharmdrd datesieyerr ddedectoi¢stibral ly
formed 8b on the back surface S2. Multiple pads 13, which

constitute a éecond connection terminal group or a pad

group, are arranged discretely on the outer peripheral

portion of the second interlayer dielectric f£ilm 8b on the

back surface side, or on the outer peripheral portion, of

the second surface of the wiring board 1. Formed on those

pads 13 are bumps 14 as projecting electrodes to make

electric connection to an unillustrated mother board.

The external pads 12B in the first pad group are
electrically connected to the associated wvia holes 11 by way
of the outer conductor layer 9b, which extends toward the
board's outer peripheral portion. The internal pads 12A are
constituted of the via holes 11, which are made by forming
metal films on the side walls and bottom walls of holes
formed in the interlayer dielectric film 8b and connecting

the conductor layers 9b and 9a by those metal films.

Solder SL is filled in each via hole 11 and protrudes
from the hole 11 to constitute a so-called solder bump. The
bumps of the solder SL are connected to the bare chip Cl.
With regard to the internai pads 12A, it is unnecessary to
lead wires out toward the periphery of the board and is

possible to shorten the wire lengths and increase the wire

L)



on t'he sécond interlayer dielectric film8b provided on the

-8- first interlayer dielectric film8a. The outer conductor |ayer 9b is
formed where this pernmanent resist 10 is not forned. The outer conductor

| ayer 9b is electrically connected to the inner conductor |ayer 9a by via
holes 11 fornmed in the second interlayer dielectric film 8b. The
center portion of the top surface of the ond interlayer dielectric film
8b, on the top surface (S1) side or the center portion of the first surface
of the substragﬁsityforns an area where an LSI bare chip Cl as electronic
circuit parts is to be nounted. Multiple pads 12A and 12B, which constitute
a first connection termnal group or a pad group, are fornmed densely in

this area Those pags 42 @iheldl oor kespondon® buemey Bl oty dhe

bottom of the chi e outernost pa ad group are called
"ext ernal pad§il@B8h dhe Hadhdmwedeedrinalhy cembectedrtsd orhe ragdoe ifatest

pad group or e | ocat %i rd_of the ext rnai ads_12B .are .cal |l ed
"internal padéﬁﬁﬁﬁggsmloes 3 yt_% gFrnPﬁir_scgﬂ%éﬁf?@n ayes Y IB%é”_‘(."i'uterrrpst
row of externnbleadsl 121 dHe ifnnest cbadhitbtbh 1aysrof . extips nadngrads starting
fromthe outernost row can be used as external

conductor layer 4, which is connected to the through holes

6, is electrically connected to the pads 13 in the second

pad group by way of the wvia holes 11, the inner conductor

layer 9a and the outer conductor layer 9b. The inner

conductor layers 3, 4 and 9a and the outer conductor layer

8b, which connect the first pad group to the second pad

group, are laid out and extend in a direction from the

center portion toward the board's outer peripheral portion,

that is, in the radial direction.

As shown in Figures 1 and 2, solder resists 19 are
formed on the surfaces of the build-up multilayer
interconnection layers and on the connecting surface to the
mother board. The solder resists 19 are provided to protect
the conductor layers and prevent melted solder from flowing

out to cause short-circuiting between patterns.

The interlayer dielectric films 8a,8b éonstituting the
respective build-up layers Bl,B2 are preferably formed using
a mixture of (a) a photosensitive resin which is hardly
soluble in acids or oxidizing agents and (b) cured
heat-resistant resin particles which are soluble in acids or
oxidizing agents. The reason for this is that interlayer
dielectric films containing such cured heat-resistant resin
particles can facilitate developing treatment, and even if
there are residues of developed portions on the substrate,

such residual portions can be removed in a roughening



pads. In"this case, the pads excluding those external pads are the internal
pads 12A On the build-up nultilayer interconnection |ayer B2 on the
back surface S2, a permanent resist 10 is locally fornmed on the top of the
first interlayer dielectric film8a, which is close to the back surface S2.
The inner conductor layer 9a is fornmed where the permanent resist 10 i s not
formed. This inner conductor l|ayer 9a is ghegtrically connected to the

i nner conductor layer 4 on the back surfaCé S2 of the substrate 2 by via

holes 11 for ngthdthddie f%ﬁ%%rhﬁhﬁik?VQGen when the via holes 11 are of a
-9- dielectric film8a. I kew se, anot her permanent resist 10 is

| ocal |y for m8tidin aspecdeandoi, nsechayes idizl edeveloged et innsy iaded hexdt he
film8a on the

first interlgyer.dielectri back surface S2. .The ter
conduct or | a%or s && ﬁ@& fABPWRRTS ?)e?l?‘fg‘h%ﬁnsrlets S T or?g‘& f38r med.
The outer conrhemi,orfdrayeiofdboifsvebeRblesall ynawingd ell dnetidre dfadout
conductor layer 9a by _via holes 11 forned in the second interlayer
dielectric fid%mHb3nle%é BEER™SEr FAEEISRLE Ml tipl e pads 13, which
constitute a second connection term nal group or a pad group, are arranged
di scretely on the qQuter peripheral, Eortipn of . the second interlgy%r
dielectric film sFhén ipferlayer dielectric films 8a,8b are preferably
formed using a mixture obtained by adding (b) cured
heat-resistant resin particles which are soluble in acids or
oxidizing agents to a composite resin including (al) a resin
hardly soluble in acids or oxidizing agents, which is
obtained by photosensitizing a heat-curing resin and (a2) a
thermoplastic resin. The acids or oxidizing agents referred
to herein mean chromic acid, chromates, permanganates,
hydrochloric acid, phosphoric acid, formic acid sulfuric

acid and hydrofluoric acid.

The resin (al) hardly soluble in these acids or
oxidizing agents, which is obtained by photosensitizing the
heat-curing resin, is preferably at least one resin selected
from epoxyacrylates and photosensitive polyimides
(photosensitive PI). The reason is that these resins have

high heat resistance and high strength.

The thermoplastic resin (a2) is preferably at least one
resin selected from polyethersulfones (PES), polysulfones
(PSF), phenoxy resins and polyethylenes (PE). The reason is
that high glass transition temperature Tg and high modulus
of elasticity can be imparted to the interléyer dielectric
films 8a,8b without impairing the properties of the

heat-curing resin (al).

The granular heat-resistant resin (b) is preferably at



back surface side, or on the outer peripheral portion, of the second
surface of the wiring board 1. Forned on those pads 13 are bunps 14 as
projecting electrodes to nake el ectric connection to an unillustrated

not her boar d. The external pads 12B in the first pad group are
electrically connected to the associated via holes 11 by way of the outer
conductor |ayer 9b, which extends toward ﬁge board' s outer peripheral
portion. The internal pads 12A are consfi tit éd of the via holes 11, which

are made by f n_the. Sld t I of hol es
formed in théﬂ%ﬂ%vagiég&g ng§F$°% ?mf?ﬁ * 4 pa c&%%ng%g%ggggﬁductor

| ayers 9b andrémimypartdegese(BP tebinhs). The fﬁﬂsdmr iSlL thatf ithleed i n each
via hole 11 and praotrudes fromthe hole 11 to constitute_a so-called sol der

bunp. The buRfFHiclEfe °OSoPHER BESARE PR tdRtardomiEenihe BRPREEELH t h

regard to thef Ry NakePadget28ielbot SidNPEGRSSAMNJiAen®ad 1Y, 88 BHbxovar d
the periphery of the board and is possible to shorten the wire | engths and

i ncrease t he &@sig cured by an amine type curing agent has-almydroagﬁghey

The via hol esstjltjuccgmI e, aﬁ8C8EQLthSE|§X§ﬁ :.dése ne%t rv’e a property of being
dissolved easily in the resin (al) or (a2), advantageously.
The amino resin can be selected, for example, from melamine
resins, urea resins and guanamine resins. Selection of a
melamine resin is preferred among others not only for its
electrical properties but also because properties to be
determined by PCT (pressure cooker test) and HHBT (high

humidity bias test) can be improved.

The heat-resistant particles (b) preferably has a size
of 10 ym or less. This is because the thickness of the
interlayer dielectric films can be reduced, and fine
patterns can be formed. The heat-resistant resin particles
can be selected from various shapes such as spheres,

splinters and aggregates.

The thus constituted wiring board 1 can be produced,
for example, according to the following procedures. First,
an adhesive to be employed for forming the interlayer
dielectric films 8a,8b by means of the additive method can
be prepared as follows. This adhesive contains a component
which is hardly soluble ln acids or oxidizing agents and a

component which is soluble in them.

1. A photosensitized oligomer prepared by acrylating 25 %
of epoxy groups in a éresol no&olak type epoxy resin (CNA
25; molecular weight: 4,000), a PES (molecular weight:
17,000), an imidazole curing agent (2B4MZ-CN, tréde name,



film8b are further electrically connected to the associated through hol es
6 by the inner conductor |ayer 9a, the via holes 11 and the inner conductor
| ayer 3. The inner conductor |ayer 4, which is connected to the through
holes 6, is electrically connected to the pads 13 in the second pad group
by way of the via holes 11, the inner conductor |ayer 9a and the outer
conductor layer 9b. The inner conductor |layers 3, 4 and 9a and the outer
conductor |ayer 9b, which connect the fi7T pad group to the second pad

group, are laid out and tend ..n.a g'recti n fromithe. center_ portign
Soonry fhe bobfnftichited i M ThERTEA LOBRERELGET) S il
direction.  triaclAplat®WTMETA Qi @Spho@Bdedsitovéafion@festand A ghotoor med
on the surfaces of the build-up nultilayer interconnection |ayers and on

the connectingtitiaeRe tb-ite FoERer nBBEy dPaTREACEIRRT RGNS CRIGHe
provided to pa%exﬁixé&ea@%gaii%%e&am%a 99918r@ya@turﬁéémﬁmz_%ﬁgdfoh@p

flowing out to cause short-circuiting between patterns.
i nterlayer diThectixingitaicSafSbheonsnpooenhy iseas ebpelawse buil d-up

| ayers Bl1,B2 are preferably formed using a,fixt of ) phot osensitive
resin which is har%‘ijg%‘?ﬂ’{lbl e in acids or 8>8<1. ?gfggb%g‘é%%%h%and (b) cured
heat -resi stant respmsparticles which are sgbupaets rbpoketigior oxi di zi ng
agents. The reason_for this is that interlayer dielectric filnms containing

such cured heat - r 5542518 esin particles cAnPREEF|PY HelHvel opi ng

treatment, and evefupdathere are residues o gdeves opgd.Psid ons on the
substrate, such residual portions can be renoved i n "a roughening
Photo initiator 5 parts by weight

N-methylpyrrolidone 80 parts by weight

2. Further, 20 parts by weight of a powdery epoxy resin
(TOREPAL EP-B, trade name, manufactured by Toray Industries,
Inc.) having an average grain size of 5.5 pm and 10 parts by
weight of the same powdery epoxy resin having an average

grain size of 0.5 um are admixed to the mixture.

3. The viscosity of the resulting mixture is then adjusted
to 120 cps using a homodisperser, followed by kneading over

a triple roll mill to obtain an adhesive.

4. Next, both surfaces of a substrate 2 having conductor
layers 3,4, through holes 6 and a heat-resistant resin 7 are
entirely coated with this adhesive, followed successively by
vacuum drying at 25°C or air drying at 80°C, formation of
openings for via holes by ultraviolet curing and developing
treatments, and heat curing. Thus, a first interlayer

dielectric film 8a is formed on each surface.

5. Subsequently, the surface of each first interlayer
dielectric film 8a is treated with a roughening agent such

as chromic acid to form a rough surface having a

s



- . 11 » treatnent. Accordingly, even when the via holes 11 are of a high
aspect ratio, such residual devel oped portions are hard to form In the
case where a photosensitive resin only is used, formation of via holes 11
having a di aneter of about 80 [err]mor |ess becones difficult. The
interlayer dielectric filnms 8a,8b are preferably formed using a m xture
obtai ned by adding (b) cured heat-resistagy resin particles which are
soluble in acids or oxidizing agents to a conposite resin including (al) a

resin hardly 50l+4bli8 JdiRva6EdgnfhoPXhdi g1 9. agents, which is obtained by
photosensitigﬁﬁb ghheétycurina rgsinea%d (a2) a thernoplastic resin. The
acids or oxidizing agents referred to herein nmean chrom c acid, chronates,

permanganat es;. Y4 abke 188t donPBLSPROA] Fs@Gb1diOf FormRii@nS il ur' ¢
acid and hydrofluoric acid. The resi'n (al) hardly soluble_in these
aci ds or oxi diexmEReademesiswhiléh astivrbingdtIsA PRt akeliesthgleRE

heat-curing resin, i r.ef er abl t.lea i : from
epoxyacryl at SOBRRF @ﬁ'&%&ggngirfai ég’%ﬁﬂggi %15%2%3?(% ot%s@)erésnﬁﬁo\?%lm ). The
reason is thgrddwigrdsegonfobavenheghchratictesikypnrse dandnd ghiashodesgt h.
The thernoplastic resin (a2) is_preferabl t. | east one resin | ected from
pol yet her sul flohes Jhseg)La BS%'?§U!]‘EO?IE§ 9@7{73 %e%%wlf’@sitﬁ‘se gﬁgﬁ‘
pol yet hyl eness{RRce @ £0aSB8BtESmt Bat chbBhh@l @Sset irRubiiln @het dagerat ure Tg
and hi gh nodul us of elasticity can be |n§arted to the interlayer dielectric

insulating material with a plating film so as to

electrically connect the lower and upper conductor layers 9a

and 9b. The wall surface of each hole is roughened (not

shown) so that the plating will adhere intimately therewith

and can hardly separate therefrom.

7. Further, the same adhesive is applied to the thus
treated first interlayer dielectric film 8a and then cured

to form a second interlayer dielectric film 8b on each side.

8. The surface of the resulting second interlayer
dielectric film 8b is then treated with a roughening agent
to form a rough surface. Subsequently, application of
catalyst nuclei, formation of permanent resist 10,
activating treatment and electroless copper.plating are
carried out to form outer conductor layers 9b, pads 12&, 12B
and 13 and via holes 11 at predetermined positions. A
photosensitive resin is applied on each surface of the thus
treated board, and the resulting board is subjected to light
exposure and developing treatments to form a solder resist

19, with the pads 12A, 12B and 13 being exposed.

9. A solder layer SL is formed on these pads 12a, 12B and
13. First, a nickel-gold plating (not shown) is applied to
the pads 12A, 12B and 13, and then a solder paste is printed

£



film 8a:8b without inpairing the properties of the heat-curing resin (al).
The granul ar heat-resistant resin (b) is preferably at

- 12 - |least one selected fromamno resin particles and epoxy resin
particles (EP resins). The reason is that the particles of such resins do
not deteriorate the properties of the interlayer dielectric fil ns.

I ncidentally, an epoxy resin cured by an_.amgne type curing agent has a
hydr oxyet her structure, and grains of such resin have a property of being

di ssol ved easithprednt bg fesnd dfldhopriddlingaAédRbaganyshy. sibgeeedotd esin
can be sel ected, for exanple, fromnelamne resins, urea resins_and

guanami ne resitH§ingetecEPHR %ﬂléﬁﬁnﬁqmﬁsneoﬁe§|ﬁ1@§ BRELBEr 8dSHSHG ot hers
not only for ph%tekﬁCtéhﬁéé RN '1%5 béedbsgtga Enf L&Qgéti , e

determ ned by PCT (pressure cooker test HHBT ity blas test)
can be inprovedd 13 to tfmmsfmatt}reasaoétdart ppaternl thetblopwiterizdtyidms a

i el cctric fiPAE SaRLES PR “5hd b T BERBPAS can be formed. The
heat-resi stant resin particles can be selected from vari ous shapes such as
spheres, SplintersTﬁQddg§§¥§§ﬁ%f¥ing board 1 is completed by going

through the procedures described above. If a bare chip Cl

is mounted on the thus formed wiring board 1, an electronic-

circuit-parts mounted device Ml as shown in FIGURE 1 can be

obtained.

According to the wiring board 1 of this embodiment,
none of the internal pads 12A located in the center portion
in the first pad group are connected to the outer conductor
layer 9b, but the via holes 11 serve as the internal pads
12A to be electrically connected directly to the inner
conductor layer %a. That is, the individual internal pads
12A are electrically connected to the inner conductor layer

9a via the associated wvia holes 11.

It is therefore unnecessary to lead out the outer
conductor layer 9a toward the board's outer peripheral
portion on the second interlayer dielectric film 8b where
the first pad group is formed. Even if the external pads
12B are located outward of the internal pads 12A, therefore,
they do not interfere with the interconnection. Because
there is no outer conductor layer 9b to be led out from the
internal pads 123, it is possible to densely lay out the
outer conductor layer 9b that is led out from the external °
pads 12B. In other words, the overall wiring density can be
increased as compared with the conventional structure.



The’ t hus® constituted wiring board 1 can be produced, for exanple, according
to the follow ng procedures. First, an adhesive to be enployed for formng
the interlayer dielectric filnms 8a,8b by neans of the additive nethod can
be prepared as follows. This adhesive contains a conponent which is hardly
soluble in acids or oxidizing agents and a conponent which is soluble in

t hem 1. A photosensitized oligoner preﬁgred by acrylating 25 % of epoxy
groups in a cresol novol ak type epoxy reSin” (TNA 25; nol ecul ar wei ght:

4,000), a PES (ol egukge wei ghty; 4 7o 00 smat | Bndaanks 6dr ! Qﬂi@ﬁegé of a
(2B4MZ- CN, trade nanes =713 -
manuf act ured mixShirkoktfi £hphdtedendorpor atdsim) hatodilgesbyliblei dar gt ade or

(TMPTA) as a phatasensitive, nonoper and a photo initiator (1-907, trade

hame,  anuf acPHCA TSR BETER G5 BAAL TSP SR 1B dePREHoaS: oL BRTR ¢ b

N-nmet hyl pyrrolindaeedsThe &kxdDgiA@tdseds t hg %‘R@R@g@ﬁt @hkf #8rhPhk Oovge

A i goner . 70 parts by wei ght PES ]

30 parts by wdingerlayer dielegbric 1lm§ 8a,8b consalpgtgggbyhaebghld-up

gwglfts by mefb filayer iﬁE@f@gﬁﬁééﬁﬁgﬁﬂfﬂyers Bl,EBQtO &ﬂé&é@&?é, when
the interlayer dielectric films 8a,8b are subjected to
ultraviolet exposure so as to form via holes, residues of
developed portions scarcely remain at the positions where

the via holes are formed.

Although the reason for it is not clarified, it is
surmised that in the case where the heat-resistant resin
particles are present, the total amount of resin to be
dissolved is smaller than in the case where the
photosensitive resin only is to be dissolved, and even if
residues of developed portions are present, the
heat-resistant resin particles and the photosensitive resin
are dissolved together when the heat-resistant resin

particles are to be dissolved by the roughening treatment.

It is thus possible to easily and surely form via holes
11 smaller than the conventional via holes. Of course, the
conductor layers %9a and 9b formed by an additive method
become finer than the conventional conductor layers formed
by the subtractive method. Thus, the wiring density c¢an be

improved as compared with the conventional structure.

According to this embodiment, the inner conductor
layers 3, 4 and 9a and the outer conductor layer 9b, which
connect the first pad group 12 to the second pad group 13,
are connected by the via holes 11 and are laid out in the
radial direction (from the center portion toward the board's



N- et hyl-pyrrol i done 80 parts by weight 2. Further, 20 parts by
wei ght of a powdery epoxy resin (TOREPAL EP-B, trade nane, manufactured by
Toray Industries, Inc.) having an average grain size of 5.5 [err]mand 10
parts by weight of the sane powdery epoxy resin having an average grain
size of 0.5 [err]mare adm xed to the m xture. 3. The viscosity of the
resulting mxture is then adjusted to 120 CPs usi ng a honodi sperser,

foll owed by kneading over a triple roll 11 To obtain an adhesive. 4

ol o6 6 and aoReat PR BT Wiietop [T rhler BEFYELALe BYEESRS foo RO

adhesi ve, f ol tonedntsicrel Stumigture \shownmidr Figgrat 8 25h ewhiich ovimes Isdyi ng

at 80[err]C, fo tion of openings,for _via holes b | traviolet cuyri and

devel opi ng tr8‘é§$ﬂt’%{lea‘?fbt é’te‘%@hieﬁ@.l PRES O] ?Fésre‘%n}?%?lfa%?a%{ é:lq’g‘ct ric

film8a is foééﬁéei?”ﬁ)@?@fbé.urfﬁfée-wize@ conﬁéégﬁﬁgeﬂhéylaaabelﬁ%é agfe of each
e

first interlayer dielectric film8a is treated with a rougheni ng agent such

as chroni c acbadsol} oresenme clgirtay bycédheaeldgination of such
- 14 - conventional led-back wires, thus positively improving the

wiring efficiency. It is therefore possible to accomplish a

faster processing speed.

The wiring board 1 of this embodiment is also
characterized in that wires are formed on the conductor
layers 9a and 9b of the build-up multilayer interconnection
layers Bl and B2 as well as on the conductor layers 3 and 4
of the substrate 2. Even though the through holes 6 are
formed in the substrate 2, such formation does not affect
the wiring, and the space on the substrate 2 can be used
effectively. This means that the enlargement of the board 1

for mounting electronic circuit parts can be avoided.

According to the wiring board 1 of this embodiment, the
build-up multilayer interconnection layers Bl and B2 having
substantially the same thicknesses are respectively provided
on the top surface Sl and the back surface S§2, Thus,
stresses to be applied on both sides of the substrate 2
become substantially equal to each other to cancel each

other. The wiring board 1 is therefore not easily deformed.

Since the build-up multilayer interconnection layers Bl
and B2 are respectively provided on both sides of the
‘substrate 2 in this embodiment, the wiring board 1 can be
made more compact with higher density as compared with the
case where the build-up multilayer interconnection layers

are formed only on, for example, the top surface Sl.



multiplitity of anchoring pits. 6. Then, application of catal yst nuclei,
formation of permanent resist 10, activating treatnent and el ectrol ess
copper plating are carried out by the conventional procedures to forminner
conductor |ayers 9a and via holes 11. The via holes 11 are formed by
covering the wall surface and the bottom of each hole defined in the | ayer
I nsulating material with a plating filn1s§j§s to electrically connect the

| ower and upper conductor |ayers 9a and 9Bb:° The wall surface of each hole

i s roughened (not i hat, th | at i ).l . ad intimately
therewith and can §g$%T%m§%%%$%Fé%Fﬁé%§f 8§gfw%é.agF€§¥ﬁ%¥€'the samne
adhesive is applied to the thus treated first interlayer dielectric film8a

and then cured to forma secand. .interlaver.dielectric.film 8b each side.
o e o oce o PREEE 2GS B0 L BLELEEIELE LU SRL o800 S
then treated wbhhtedrdegienivng AN hae kthenbareosgbp stl freentdésliaequent |y,

application of catalyst nuclei, formation of permgnent resist 10, .,
activating tr@3PHBRT %HARE K37 dSs cgﬁ‘&érwbgé’flgﬁ)@o%?‘é Jcér%'si RFVHIGD form

outer conduct gs thay e s-&b.1 fadsed 2h: 152BpaRd1 £ 31 AP8r Vi dr & Sisndd @n

predeterm ned positions. A photosensitive resin is applied on each surface
of the thus tlaxesdBboanly amdhendopresuripag Bbar dThe rad§ ebi iprming ght

exposure and e ' t o f ol de esi i he

pads 124, 126" Hac S0RE A YrTE 3" g RedPhEPnd Moklydttr Mdyer 10

these pads 12for@® emdtHe badd rssirfaaenisekel Thel dopdatton laydr shewmn)thies

applied to the pads 1Pke P AN drtlredfdcblehed SOLECEE Rl R e
19. This structure also has the same function and

advantages as the above-described embodiment.

The number of stacked layers in each of the build-up
multilayer interconnection layers Bl1-B3, i.e., the number of
the interlayer dielectric films 8a and 8b is not limited to
two or three, but may be set to other numbers as well.
Further, the number of stacked layers on the top surface Sl
should not be necessarily equal to the number of stacked

layers on the back surface S2.

A multilayer substrate including four to eight layers
may be used as the substrate. From the viewpoint of
reducing the cost, it is advantageous to select a single-
layer substrate 2, whgreas to achieve a higher density and a

smaller size, a multilayer substrate is advantageous.

Instead of the bumps 14 in the embodiments, pins may be
provided on the pads 13 that constitute the second
connection terminal group. It is also possible to eliminate
the provision of either the bumps 14 or the pins. Unlike in
the above-described embodiments, there may be a plurality of

parts mounting areas.



- %5 - -thereon by neans of the printing nethod and is subjected to fusing
to formsol der bunps, or a filmhaving a solder pattern forned thereon is
superposed onto the pads 12A, 12B and 13 to transfer the sol der pattern
thereto with heating and form sol der | ayers (sol der bunps). The
desired wiring board 1 is conpleted by going through the procedures
described above. If a bare chip Cl1 is nounted on the thus formed wring
board 1, an electronic- circuit- partsnnﬁnk%d‘deV|ce ML as shown in FlI GURE

1 can be obtai ned. n cord| to the rlng ard of th

embodi ment, none ofPEHRAGS¢ ting theafEHOPH PAR gﬁﬁ?%rm%%r??on in
the first padpgbwaearen@ﬁqut&ﬂﬂr& e 19uLer mGoRdusyer LayEFcSinedtiond he
via holes 11 serve as the internal pads 12A to be electrically connected

directly to thRYPENBE RBEhRIRACK Spaifage SPhat Thes Fﬁéuﬁ?ﬁﬁml%l]cﬂa?"’f’r MBrhal
pads 12A are ggggtigcﬁélgéc§¥3y§§é§lto the inner conductor layer 9a via the
. t

associ ated via hol es I's therefore unnecessary to | ead out the
outer conductor |ayer 9a toward the board' s outer peripheral

The conductor layers %9a and 9b constituting the build-
up multilayer interconnection layers Bl1-B3 may be formed by
metal plating (e.g., electroless nickel plating or
electroless gold plating) other than electroless copper
plating. In place of metal layers formed by a chemical
film-forming method like plating, metal layers that are
formed by a physical thin film forming method like

sputtering may be selected.

Electronic circuit parts to be mounted on the wiring
board 1 may be a semiconductor package, such as a BGA (Bump
Grid Array), QFN (Quatro Flat Non-Leaded Array) or PGA (Pin
Grid Array) having short pins, as alternatives to the bare

chip 2 in the above-described embodiment.

The internal pads 12A may not be connected to directly
to the top surfaces of the via holes 11, but may be
connected to the via holes 11 by way of the outer conductor
layer 9b, which does not extend to the outer peripheral

portion of the board.

The combination of the resin obtained by semnsitizing a
heat-curing resin, the thermoplastic resin and the
heat-resistant resin (al + a2 + b) includes, in addition to
the one described in the embodiment, those as listed below:
al + a2 + b =

epoxy acrylate + PES + amino resin,

epoxy acrylate + PSF + EP,



portion ©n the second interlayer dielectric film8b where the first pad
group is fornmed. Even if the external pads 12B are | ocated outward of the
internal pads 12A, therefore, they do not interfere with the

i nt erconnection. Because there is no outer conductor |ayer 9b to be | ed out
fromthe internal pads 12A, it is possible to densely lay out the outer
conductor layer 9b that is |ed out fronlt@ﬁ external pads 12B. In other
words, the overall wiring density can be i %reased as conpared with the

conventional struc . - 16 -
Further, in this e%géékrﬁﬁﬁxl%ﬁ$eﬂﬂ%ﬂﬁ%ﬂ??'ﬁﬁf&ﬁ rsng a mxture of a

phot osensi tive resepokaratyyistalH @8 & @pi,ds or oxidi zing agents and
heat-resi stant resin particles soluble in gcids or oxidizing agents, is
enpl oyed when for n‘?ﬂ%ﬁl{ MRETES &y &SHitePBdPP E8FiRns 8a, 8b constituting
the build-up nmultibgyey ddpraRQNnedHedha¥es3nB}, Blino Jé&igfore, when the
interlayer dielectric Tilns 8a,8b are subjected to ultraviolet exposure so
as to formvia hol @Boxy eatuileateft *dvel Gpdaopsesiibns scarcely remain at the

positions where th i n9!%§ f d.__ . t the reason for it
is not clarified, ??8%2.su nlgg%%fﬁgﬁﬁﬁh lgobgggé%hggé € heat-resistant
resin particles areppxesantyldte # ®sH +arminb ebsiasandtBPpe dissolved is
smaller than in the case where the photosensitive resin onlx is éqﬂ?e

di ssol ved, and eveRPP¥Y acrylate + phenoxy resin + amino resin an ’

epoxy acrylate + PE + amino resin and EP,

photosensitive PI + PES + EP,

photosensitive PI + PES + amino resin,
photosensitive PI + PSF + EP,

photosensitive PI + phenoxy resin + EP,
photosensitive PI + PE + EP,

photosensitive PI + PSF + amino resin,
photosensitive PI + phenoxy resin + amino resin,
photosensitive PI + PE + amino resin,
photosensitive PI + PES + amino resin and EP,
photosensitive PI + PSF + amino resin and EP,
photosensitive PI + phenoxy resin + amino resin and

EP,
photosensitive PI + PE + amino resin and EP,

epoxy acrylate and photosensitive PI + PES. + amino
resin,

epoxy acrylate and photosensitive PI + PSF + EP,

epoxy acrylate and photosensitive PI + phenoxy resin +
EP,

epoxy acrylate and photosensitive PI

+

PE + EP,
PSF + amino

+

epoxy acrylate and photosensitive PI
resin,

epoxy acrylate and photosensitive PI + phenoxy resin +
amino resin,

epoxy acrylate and photosensitive PI + PE + amino



resi dues’ of devel oped portions are present, the heat-resistant resin
particles and the photosensitive resin are dissolved together when the
heat-resi stant resin particles are to be dissolved by the roughening

treat ment. . It is thus possible to easily and surely formvia hol es
11 small er than the conventional via holes. of course, the conductor |ayers
9a and 9b formed by an additive nmethod becone finer than the conventi onal
conductor layers forned by the subtract "véinst hod. Thus, the Wi ring density
can be inpro%ﬁﬁiﬁ§ conpared with the conventional structure.

According to 1S ’enbodi ment, the inner conductor layers 3, 4 and 9a and

the outer conduct apdxayecrbatehasl paotesénd teivd Bt Hp@ESgroamind to the
second pad group 13, .are connected by the via holes 11 and are laid out in
the radial direct %5 28 ERe center portion toward the board's

© L7 - outer perigligialac1ak@Ming THhStoddnettig dir hepss nodnte

conventional structuré sho in Figute 8 In which wires |led out to the
out er peripheral pw@stinoandr 8Pl,ed back toward the center portion. The wires

such convent i onal. oAb SGEVRF Bt HERCFORTT ar fpro RS R CSr iPrg
efficiency. It is anisoetreseénpandi bbe dmdacconplish a
epoxy acrylate and photosensitive PI + PE + amino
resin and EP.
Other combinations than those listed here are of course

acceptable.

Next, a second embodiment of this invention will be

described in detail referring to FIGURES 3 to 7.

FIGURE 3 shows approximately a quarter of a wiring
board 51 for mounting electronic circuit parts. The wiring
board 51 has a glass epoxy substrate 54 as a core material.
It is also possible to employ substrates other than the
glass epoxy substrate 54, such as a polyimide substrate and
a BT (bismaleimidotriazine) resin substrate. BAn adhesive
layer (dielectric film) 55 is formed on each surface of the
substrate 54 using an adhesive specific to the additive
method. The surface of each adhesive layer 55 is roughened
so as to have a multiplicity of anchoring pits. As the
adhesive employable here, a mixture of a photosensitive
resin, which can be made hardly soluble in acids or
oxidizing agents by a curing treatment, and a cured granular
heat-resistant resin soluble in acids or oxidizing agents is
employed. The adhesive having such composition is suitable
for forming fine images with high accuracy. Details of the
composition of the adhesive are the same as in the foregoing

embodiment.



faster processing speed. The wiring board 1 of this enbodinent is

al so characterized in that wires are fornmed on the conductor |ayers 9a and
9b of the build-up nmultilayer interconnection |ayers Bl and B2 as well as
on the conductor layers 3 and 4 of the substrate 2. Even though the through
holes 6 are fornmed in the substrate 2, such formati on does not affect the
W ring, and the space on the substrate 2 n be used effectively. This
means that the enlargement of the board™ “or nmounting electronic circuit

parts can be avoi deg. : /AC L.nget h L L 1 ,0f j
embodi ment, the build- l?;?hr?ﬁllt"iél gggrggl 35 eﬁ%%n%e%%%%gﬁ’%g%%fo e Widen ng
subst anti al | yis h&f saphativisensdsies apsinefpened v yeipr axdwligknenl tshie flace

surface Sl a he back .surface S2. Thus, stresses tqo be applied.on both
aites of the ST o T35 BOEFEODAL AR aFP | ERARSTo B 3o VS dancel
each ot her. Tdendidtdig 1@3?@1dsa_ch5abhpas£05$ FOim&R Sy Ye It IRGSs copper
Since the build-up nultilayer interconnection |ayers Bl and B2 are

respectively i ed @ﬁ°5§?ﬁ §Padychert haysubsrtatshawn n ishiforaesoanment ,
the wiring bO@{Vﬁ ﬂea&a%i% B?d@hgoﬁgfgﬂgpggér&“fgﬂ hj gher &%“%&%a%% conpar ed
ul I Faye

with the case ere the d-up nu r-1nterconndctionlayers are
fornmed only crppdssmd éxarmhleemothert bpasd: f ace S1.

A parts mounting area Al is defined approximately in
the center of the top surface of the wiriﬁg board 51 where a
chip is to be mounted. A plurality of signal lines 52 and a
plurality of circular pads 53 are formed on the top surface
of the wiring board 51 at the peripheral portion of the
parts mounting area Al. Those pads 53 are grouped into four
rows of pads L1 to L4 at the peripheral portion of the parts
mounting area Al, which are arranged in a zigzag fashion.
One signal line 52 is connected to each pad 53. Most of the
signal lines 52 extend radially toward the board's outer
peripheral portion. One of the ends of such signal lines 52
are respectively connected to a plurality of pads (not
shown), which are discretely arranged on the back surface of
the board 51 by way of through holes (not shown) formed
discretely at the board's outer peripheral portion. Some of
the signal lines 52 are very short and are connected to

adjoining interstitial via holes 57.

According to this embodiment, each signal line 52 has a
first wiring pattern 58 having a predetermined width, a
second wiring pattern 59 wider than the first wiring pattern
58, and a nearly-trapezoidal taper-shaped pattern 60 which
connects both wiring patterns 58 and 59. The first wiring
pattern 58 is located in substantially the center portion of
the board, which has a relatively high wiring density and is



- 128 - = Thi s enbodi nrent may be nodi fied as foll ows. Figure 2
illustrates an electronic-circuit-parts nounted device M2 which has the
bare chip Cl nounted on another wiring board 18. This wiring board 18 is
provided with a three-layered build-up nultilayer interconnection |ayer B3
only on the top surface S1. The pads 13 form ng the second pad group are
connected to the conductor |ayer 4 forned on the back surface S2. The
conductor |ayer 4 on the back surface SZ“i%3éﬁtirer covered with the

sol der resi st i tructure al.s s the_sang,functi . advant ages
as the above- égé?;g8§ g%tékﬁrﬁﬁﬁéélé%éaapa?h§3ﬁug§gF gﬁggﬁgcﬁgglﬁgyers I n
each of the bpatdeun 5Bl is| Byeitadtiar aprn %ttiecrngleﬁghersl- B3rtior.of tttee

nunber of the interlayer dielectric filnms _8a and 8b is not-limted o two

or three, butPREFALEDEER BRS A Heglahimedys 18¥ WerAnIrdeRfeEY -t nER € of
stacked | ayer Nyt t n nege | t he
nunber of stagﬁgdw}gsgrggoﬁé%l}]zﬁggﬁ ZLB%;& agg g%'rﬁés 8 g%%niﬁ!litx?ﬁﬁ%tﬁ%

substrate inckbangg Louwirineidgnsityyer Sheafivetuvaeding pabteudsi? aand From
he vi ! ; o h el ool e
| aver subst rabieobSGHER ALt s Enars 25T eRne FORBNERES KRaSShEE Tl &e

| ayer substrate 2 her nsi er- si ze,
a nultilayer svhmbhatenter alientagegusihe taper-khapeddpattebe dUnpsBdthin

t he enbodi nents, pins may. be_ provided on_the pads 13 that constijute.the
second connecfigf F&?ﬁ?né} A Guif tapstsshapsd,BasterR ?g BFPniRglEIed to

the center line CL and both side edges of each wiring
pattern 59 by a predetermined angle 6 (see Figure 5). The
width of the taper-shaped pattern 60 is so set as to
increase toward the width of the second wiring pattern 59

from the width of the first wiring pattern 58.

As shown in Figure 5A, the angle 6 should range from
10° to 45°, preferably from 15° to 40°, particularly from 20°
to 35°. The angle 6, if set to 10° to 45°, is convenient in
the case where automatic wiring is done by a CAD (Computer
Aided'Design) system. If the angle © is less than 10° as
exemplified in Figure 5C, the taper-shaped pattern 60
becomes long, which may lead to some difficulty in
accomplishing the wiring. If the angle 6 exceeds 45°, as
exemplified in Figure 5B, however, it may not be possible to

prevent the occurrence of cracks in the permanent resist 86.

As shown in Figure 4, portions Cl and C2 of the taper-
shaped pattern 60, which are side edges to be coupled to the
first and second wiring patterns 58 and 59, are rounded to

remove the sharp corners.

The sizes W1 to W9 of the individual parts on the _
wiring board 51 in this embodiment are set in the following

ranges. The pitch between the pads 53 indicated by W1 in

-



the provision of either the bunps 14 or the pins. Unlike in the
above-descri bed enbodi nents, there may be a plurality of parts nounting

ar eas. - 19 - The pads 13
constituting the second pad group nay be provided entirely on the buil d-up
mul tilayer interconnection |layer B2 on the back surface S2. This structure
all ows nore pads 13 to be provided. 4The conductor |ayers 9a and 9b
constituting the build- up nultilayer intérconnection |ayers Bl-B3 may be

formed by mnet 1515_ L8t ngs ( gcheq{ ?% glfe§§ ﬂl_,_ keiq piﬂtdlﬁg Orarfd Qgld ol ess
ol ess cop

gol d pl ating) o her than e ectr atln I'n pl ace of netal
| ayers formedpbych kefereeraltife [padsosdi ngdrmahgd by k‘éZ plaitimdharaiange gfer s

that are forr‘rgdsbﬁ( f%p@é(% Csalm lry n trhl nh {;H‘ Egtggég %e%!e sS@étterl ng may

be sel ect ed. | ectTonie i cuit on the wiring

board 1 nmay bendicsted dndwd Qram@k&gem suphlasta Bﬁﬁmiﬂu.rrp The chadrimayn)
QFN (Quatro Flat, Non:leaded Arra qQr Pin. Gid Array)_having short
pins, as al t etRSif¢edranetern %Féecﬁpﬁefsfz tigd ¥hRROIREFT e i ment .

by W4 is in the range of 4 mils to 6 mils. The diameter of
the pads 53 is equal to this inside diameter. The minimum
inside diameter of the interstitial via holes 57 indicated
by W5 ranges from 3 mils to 4 mils. The width of the first
wiring pattern 58 indicated by W6 ranges from 1.3 mils to 2
mils. The space between the first wiring patterns 58
indicated by W7 ranges from 1.3 mils to 2 mils. The width
of the second wiring pattern 59 indicated by W8 in Figure 3
ranges from 2.8 mils to 5.8 mils, and the space between the
second wiring patterns 59 indicated by W9 ranges from 1.8
mils to 3.8 mils. It is to be noted that 1 mil is one
thousandth of an inch, which is equivalent to approximately

25.4 u.

According to this embodiment, the narrower first wiring
pattern 58 formed in the center portion of the board is
connected to the wider second wiring pattern 59 formed at
the outer peripheral portion of the board by the taper-
shaped pattern 60. The width W6 of the signal line 52 is
set narrower in nearly the center portion of the board,
which has a relatively high wiring density. It is thus
possible to sufficiently secure the space W7 between the
first wiring patterns 58 to relatively easily provide a
suitable insulation interval. This can overcome the
difficulty of providing wiring on an area with a relatively

' high wiring density. More specifically, even if the pads 53
are formed close to each other, a plurality of signal lines

52 can be laid out between the pads 53.

x



The internal pads 12A may not be connected to directly to the top surfaces
of the via holes 11, but nmay be connected to the via holes 11 by way of the
outer conductor |ayer 9b, which does not extend to the outer peripheral

portion of the board. The conbi nation of the resin obtained by
sensitizing a heat-curing resin, the thernoplastic resin and the
heat-resistant resin (al + a2 + b) includgsg, _in addition to the one

descri bed in the enbodi nrent, those as lisféd below. al + a2 + b =

epoxy acrylate + RESthidldi®oddhelt, the PLROXY W4 ale siRPR1 16Re 52
- 20 - epoxy, acrylate + phenoxy resin + EP, epoxy acrylate + PE + EP,

époxy acryl ats mams- widen A6 86 hoasoxyowesy | RR%LPDGHEN BOF tiesi-nWwhigH no
Sl kPO S el SRHRSCT SR TSR S | T hiaho,
phenoxy resi iresimtiamwe dediearefodeEBecepes ysmxllenttthan Riat afi ndker esi n and
EP, phOtOSem%éﬂ@é%é?oﬁglpg%rﬁc%ﬁre (see Figure 9), which simply uses the
signal lines 62 having narrow and uniform widths, so that a
circuit malfunction is unlikely to occur. In this
embodiment, the first wiring pattern 58 and the second
wiring pattern 59, which have different widths, are
connected together by the taper-shaped pattern 60, the width
of which continuously changes. Stress is therefore unlikely
to concentrate on a specific portion of the permanent resist
56 as compared with the prior art (see Figure 9), which
directly connects the second wiring pattern 62a to the first
wiring pattern 62b. It is thus possible to prevent the
occurrence of cracks 64 in the permanent resist 63, which
occur in the prior art indicated in Figure 10. The wiring
board 51 for mounting electronic circuit parts according to

this embodiment therefore has excellent reliability.

The second embodiment may be modified as follows.

On the wiring board 65 shown in Figure 7, the first and
second wiring patterns 58 and 59 are connected together by
the taper-shaped pattern 66. The connected portion 66 in
this example has a first side edge 66a extending in parallel
to the center lines CLl1 and CL2 of both wiring patterns 58
and 59, and a second side edge 66b inclined to both center
lines CL1 and CL2. This structure also has the same
function and advantages of the second embodiment. In this
case,.the number of intersections where stress is likely to
concéntrate is reduced, so that cracks are less likely to

occur in this structure than in the second embodiment shown



phet osemsitive PI + PES + am no resin, photosensitive PI + PSF + EP,

phot osensitive Pl + phenoxy resin + EP, photosensitive PI + PE + EP,

phot osensitive PI + PSF + am no resin, photosensitive Pl + phenoxy resin +
am no resin, photosensitive PI + PE + am no resin, photosensitive PI + PES
+ amino resin and EP, photosensitive PI + PSF + am no resin and EP,

phot osensitive Pl + phenoxy resin + aniqp:%Fsin and EP, photosensitive Pl +
PE + amino resin and EP, epoxy acryl ate ard photosensitive Pl + PES + ami no
resin, epoxy gﬁryiiﬁf apd photosensitive Pl + PSF + EP, epoxy acrylate and
phot osensitive PI ﬁ%enoxy resin + EP, epoxy acrylate and photosensitive
Pl + PE + EP, epoxy acrylate and photosensitive PI + PSF + am no resin,
epoxy acryl ate an id i .+ _nh skh + i 00 i 4 y
acryl ate and phot g?sﬁg 1 ve%llj-# Lt\jrl%ngflgﬁi ﬁg%&ﬁg 58 and'39 c&r?sst’_ﬁuﬁ%qj(

- 21 - resingach sigpixylimer Bllakeeandtphaindsedstsdi weo Ris sk Hatihe

second embodiment, but the wiring width may be increased in
three or more stages in accordance with the wiring density

on the board's surface.
Industrial Applicability
As specifically discussed above, this invention can

achieve the higher density and compact size of a wiring

board, which facilitates to designing interconnection.



resin amd EP, epoxy acryl ate and photosensitive PI + PSF + am no

resin and—EP, epoxy acrylate and photosensitive Pl + phenoxy resin +
am no resi EP, and epoxy acryl ate and photosensitive Pl + PE +
am no resi@ﬂiﬂﬂl‘ﬂ""""l”"ﬁl her conbinations than those listed here are of
course ac erig il MliNext , a second enbodi ment of this invention will
be described in detail referring to FIGUR%? 3to 7. FI GURE 3 shows
approximately a quarter of a wiring board A T or nounting el ectronic
circuit partsclThﬁ Wi ring board 51 has a gl ass epoxy substrate 54 as a core
material. It IS &80 possi ble to enpl oy substrates other than the gl ass
epoxy substrate 54, such as a polyimde substrate and a BT

(bi smal ei mdotriazjne) resipn substrate. _An _adhesive |ayer (dielectric film
55 is fornmed On ea%ﬂbéﬁ’rﬁa XF FrOUnRI g, FIEFAE NS ﬁ%f‘:ﬁﬂx‘gnpéﬁﬁsi ve specific
to the additigempeisoflg: The surface of each adhesive layer 55 is roughened
so as to have a multiplicity of anchoring pits. As the_adhesive enployable
here, a mixture of?2afphgt RAMSIGIAN tegminakhPERUPaANBEUGHEG hPHEAHIDbI e
in acids or oxikdizi t A ur4 LLe , 8N u

heat - r esi st an?frgéfllﬁggg?ﬁgl%eﬁlrgacl%dgeorﬁ%eégi ?j}.&’gﬁ%g Sgegt§° sélgl?rfpﬁig aa{The
adhesi ve havi sgbstic&te ongosig i tthrdwghs hiotlals| €oftmedf theregnfi ne i nages with
hi gh accuracy. Details_of .the conposition.of_the adhesiYe are the sane as
in the foregoing eﬁb%ﬁg%%ﬂnqonnec ion terminal group including a

plurality of connection terminals formed at at least a

peripheral portion of a back surface of said substrate, said
first connection terminal group being connected to said
second connection terminal group by way of said through
holes; and

a build-up multilayer interconnection layer formed on
said top surface of said substrate and including at least
one conductor layer and at least one insulator layer
alternately stacked one on another,

said at least one insulator layer having a plurality of
via holes for electric connection of said at least one
conductor layer electrically connected to said through
holes,

said first connection terminal group being formed on an
outermost layer of said build-up multilayer interconnection

layer.

2. The board according to claim 1, wherein said first
connection terminal group is formed on said outermost layer
of said build-up multilayer interconnection layer and those
connection terminals in said first connection terminal group
are electrically connected to said at least one conductor
layer of said build-up multilayer interconnection layer by

way of said via holes respectively.



- 22 - . E@gn_ggng§LxgaL§XE;h55 has a permanent resist 56 which is of a
phot osensitive resin formed on e roughened surface thereof. The portions
havi ng no pernman ”ﬁﬂ"ﬂ,”ﬂﬂ e a conductor |ayer such as pads 53 forned
by el ectroless ¢ | RRE ” ot her conductor |ayer (not shown) is
formed on the rear sidé off the Wri ng board 51, i.e., the surface opposed

to the nother board. A parts nnunligg area Al is defined
approximately in the center of the top surTace of the wiring board 51 where

a chipis to ke noggkegd p. \ ' | i apgd; ligy of
circular pads 53 are fo?%e %ﬁ??%%é%%gaga?%ggtldfQ?%gééfr?%38b§g$%35ﬁéat
t he peri pher amupg$idpparointeérceunest imudtayey dsefosmedThoseapddsop3 are

grouped into f S to L4 at .the peripheral riiopn,of the
ar t 5 mount | ng LarakBARne RRER “arddh g Baid SBSEERRE. PeaRRUBE hatin ] ora
line 52 is comugttizdyep eatérasthectiddIayelr tiheladangl ati neasbdoext end
radially toward the board' s outer peripheral portion. One of the ends of
such signal | FRBEUSSCL, bayexr ard jate|dLasin o6 aspdakop| LREPF L EerRaterLY not
shown) , whi chsapekdisehet &hYamdéadiged on the back surface of the board 51
by way of through holes (not shown) formed discretely at the board's outer
peri pheral portionsa&dnetoleaste angriasuliates 32ayerchavipgsaocplunality eof

connseted 0 hobOLER, ki el Al LRDRE] BE sai v, JEEEE 0P, S
predet er m nedcendtbton bayandeVédinigaldit eonn28teddes shad theodgh st W ring
pattern holes;

wherein said first connection terminal group and said
second connection terminal group are respectively formed on
outermost layers of said build-up multilayer interconnection
layers; and

wherein those connection terminals located in a center
portion of said first connection terminal group and said
connection terminals of said second connection terminal
group are electrically connected to said conductor layers of
said build-up multilayer interconnection layers via

associated via holes.

4. The board according to claim 1, wherein said build-up
multilayer interconnection layer includes at least one
conductor layer and at least one insulator layer alternately
stacked one on another;

wherein said at least one insulator layer has a
plurality of via holes for connecting electrically the
respective conductor layers; and

wherein said at least one conductor layer is laid out
in forward and radial directions toward an outer peripheral
portion of said board while being connected via associated

via holes.



58, and a nearly- traoezoudaL,taper-shaped pattern 60 which connects both
patterns 58 irst wring pattern 58 is located in

%UP:st:gntileﬁls lmlmmllm!!”m' |H|ﬂt ion of the board, which has a rel ggl vely high

connected to*the associ at ed pad 53. The second wring pattern 59 is located
In the outer peripheral portion of the béﬁ;d which has a relatively | ow
wiring density. Therefore, the width of” &€ach signal line 52 varies in

accor dance th nge in mnr Rad 8 and
t he second rlngTéﬁﬁ?éh TP 569 4§§n FgélWOEétﬁhééé %m%éﬂ@conngﬁﬁ%gﬁter
line CL by theyéapes-shaied Jasitigeran QtoB@hblﬁnde edges. T1 of the

t aper - shaped pattern 60 are inclined to the center line CL and both side
edges of each wiring pattern 59 by a predeterm ned angle [err] (see Figure
5). The widtlh.of the pbePed -SdrpRdnRattoecnadh 1§ whesein asaid imsuleds
toward the width of the second wiring pattern 59 fromthe w f t he

first wiringlp¥gfeip Sprmed usingag §Héﬁﬁrﬁn°fl@uF555¥t°?$ﬁﬁ%ﬁé; [err]
shoul d rangeppgg%gtgg%ﬁ@ ﬁﬁte%rﬂ-kur&h@f %a@hf tﬁ@@hlﬁt efdddly 40[err],

particularly err]. The angl'e [err set to 10 to 45[err]
i s conveni ensollubiheinaaeidthare citddmdniac agentag ﬁ@dd’éﬁ@t'bilesa’-%t( Conput er

Ai ded Desi gn ste S t
exenplified %ﬁsépggg%t%%}é$h‘fﬁg%er S apegipa?téﬁ%agglﬁg émﬁ éaang, whi ch
may lead to sone difficulty in

7. The board according to Claim 1, wherein said insulator

layer comprises a composite resin of a resin hardly soluble
in acids or oxidizing agents, which is obtained by
photosensitizing a heat-curing resin, and a thermoplastic
resin, and heat-resistant resin particles soluble in acids

or oxidizing agents.

8. The board according to claim 7, wherein said resin
obtained by photosensitizing a heat-curing resin is at least
one resin selected from the group including epoxy acrylates
and photosensitive polyimides, and said thermoplastic resin
is at least one resin selected from the group including
polyether sulfones, polysulfones, phenoxy resins and

polyethylenes.

9. The board according to claim 6, wherein said
heat-resistant resin particles are at least one selected
from the group including amino resin particles and epoxy

resin particles.

10. The board according to claim 1, wherein said insulator
layér contains an epoxy acrylate, a polyether sulfone, epoxXy

resin particles and a photosensitive monomer.



acconpl,i shirg—thewiring |f the angle [err] exceeds 45, as exenplified in

Fi gure 5B, ek L MBY NOot be possible to prevent the occurrence of
cracks in t, TEE “ﬂj’l ﬂg’ st 86. As shown in Figure 4, portions Cl
and C2 of t c o &l pattern 60, which are side edges to be coupled

to the first and second wiring patterns 58 and 59, are rounded to renove
the sharp corners. The sizes W to wﬂ of the individual parts on the
wiring board 51 in this enbodi nent are sefli A the foll owi ng ranges. The

itch betwee he pads 53 j ndi cat.ed by W. | : :
P e CH gt o 12 padrd AGcgliRaronttale o, vhenein, spid SRR,
bet ween the peélsidPpdmiiciaisedriy réplagelinvitie melgeind Hedmidasrtticl@ss
mls. The pitch between the pads 53 indicated by WB ranges from8 mls to
12 mls. The maximuminside dianmeter of the interstitial via holes 57
i ndi cated by V. i srlid) Hdwrd arg@rding &bl 614.0m 66 1idiserdire sHiatretcddsobrt he

pads 53 is equal _.to this inside dianeter. The q%gi m i nsi de di ameter of
the interstit?%ldizingAaents7 incduds: BrePLioERs Hhg L FT R mils to 4 mils.

The width of (hgdddatatlld ! 19 RRIhELR:202E 041 GRS AhIYI Sd ROITDATGM 1. 3

mls to 2 mls. € space between the first wiring patterns 58 indicated by
W ranges froacild3 silfunic aafid andThydwpfinoric acid.

13. A board for mounting electronic circuit parts,
comprising a plurality of connection terminals and a
plurality of signal lines formed on an insulator layer, said
plurality of connection terminals being formed densely and
being respectively connected to said signal lines,

each of said signal lines comprising:

a plurality of wiring patterns with different widths;
and

a taper-shaped pattern connecting said wiring patterns
with said different widths so as to have a width
continuously changing, each of said signal lines having a
smaller width at an area having a relatively high wiring
density than at an area having a relatively low wiring

density.

14. The board according to claim 13, wherein said width of
said signal lines is set so as to become wider toward an

outer peripheral portion of said board.

15. The board according to claim 13, wherein side edges of
said taper-shaped pattern are connected to associated side
edges of said wiring patterns and connected portiomns

therebetween are rounded.

16. The board according to claim 13, wherein said wiring

-
-



of, the ,second wiring pattern 59 indicated by W8 in Figure 3 ranges from2.8
mls to 5.8 mis;—and—+the-space between the second wiring patterns 59

i ndi cat ed by _ r 1.8 mls to 3.8 mls. It is to be noted that 1
nml is one th ma@ﬂig"”@ﬂ“mch which is equivalent to approxi mately 25.4
[err]. Acceor di #¥ls enbodi nent, the narrower first wring

pattern 58 fornmed in the center portion o% the board is connected to the
wi der second wiring pattern 59 formed af he~out er peri pheral portion of

t he board by t taper-  sh ern I j dt f L ignal line
52 is set narpr%%eermi%nw E‘ir ?gggﬁggéén‘%‘?é@%r Ilp(’g'r}‘)l,éﬂ o%da{]ﬁ\éggga?’é'?g\?ﬁi ch has a
relatively higitteird agddansetynd! Wit $ng hpet pass ivildert chaf Saddedtirgtsecure
t he space W between the first mnrlng fgtterns 8 to relatlvekﬁ easily
provi de a sui¥dHing PARIEEER) oWDPREER VER1d THRRCTHARAS Bt e T8 fi cui ty of

provi di ng Wi rddiheit 133 38 WikBrawitadi yotvet d Waildigedondl Wirikgr e

specifically, even if “the pads 53 are forimed close to each other, a
plurality of psithean hasesife edgeseingl tnedtthea FeTmameEeni@y gine of

- 25 - i i; BN | I HaRe 24 b Muade
wi der at the %‘irc}'aér ?%s%:t% gglggr#’%ﬁ{é?gflm%gé?? %%d (gvﬁfit&c}’ﬁ1 EJG{%G_SJ% glv?/ vvieri ng§

density as shemvmangleFiogunec3to T4%° W ring resistance therefore becones
smal | er than that of the

17. The board according to claim 13, wherein said insulator

layer has a rough surface.

18. The board according to claim 13, wherein said insulator
layer comprises heat-resistant resin particles hardly
soluble in acids or oxidizing agents and cured heat-
resistant resin particles soluble in acids or oxidizing-

agents.



convent,i onal structure (see Figure 9), which sinply uses the signal |ines
62 having narrow and uniformw dths, so that a circuit malfunction is
unlikely to occur. In this enbodinment, the first wiring pattern 58 and the
second wiring pattern 59, which have different wi dths, are connected

t oget her by the taper-shaped pattern 60, the width of which continuously
changes. Stress is therefore unlikely to concentrate on a specific portion
of the permanent resist 56 as conpared with the prior art (see Figure 9),
which directly connects the second w r ABSTRACTern 62a to the first wiring

pattern 62b. Igyakf I,Ioﬁlé\gmggﬂﬁg E’I_&Tk&ﬁrgﬁt%ﬁh%gccurrence of cracks 64 in
, I'c i N

t he permanent resi st occur e prror art indicated in Figure
10. The wi ri ng boaAdbéardoformmmintnigngeledactaondcceicgutitppaissainoldiag to
this enbodi ment _therefore has excellent reliabi,li The_second

enbodi nent may BeTHBdFPRBECELCR GF§TRiQal group éﬁchﬁéiﬁﬁrPn§156348t35°§h0mn

in Figure 7, thanbttsbnabérpesony Widddly RRRENSn58handog? c4 ed
t oget her by the taper-shaped pattern é%%’The conngcted pg?tfg%f%%gpﬂft%is

exanpl e has aStPp§ratpdbadiRe oerush dediesg formedr sheekine ahé zemeeondi nes

CL1 and CL2 of; N r 8 ; agd d si.de edge 66b
inclined to bo?ﬁﬂ%gﬁ¥%r ??%ééﬁ%ﬁfﬂgw d%%gu$%P§ gtng?giggglgg has the sane
function and aduarttjes vérmiremlsedumhesimaddatedeasktnthbi pegapherahe nunber

of intersectiogns, where_stress is likely to.concentrate is _reduyced, so that
cracks are | eBSFFHRBIOT (D ?ﬁ%kwsqqﬁqﬂﬁ éfs%PECFHEEtFﬁEﬁ'inTPﬁeféﬁiﬁnd

enbodi ment shewhAnection terminal group is connected to the second
connection terminal group by way of the through holes. A
build-up multilayer interconnection layer having via holes
is formed on the top surface of the substrate, so that the
first connection terminal group is connected to the second
connection terminal group through the build-up multilayer
interconnection layer and the through holes. According to
another aspect, each signal line on the top surface of the
build-up multilayer interconnection layer comprises a
plurality of wiring patterns having different widths and a
taper-shaped pattern that connects those wiring patterns
together and whose width continuously changes. Each signal
line has a smaller width at an area having a relatively high
wiring density than at an area having a relatively low

wiring density.

FIGURE 1 IS SUGGESTED FOR PUBLICATION



second enbodi ment,

26 -

in Figure 3.

) . The types of the wiring patterns 58 and 59
constituting each signal line 52 are not limted to two as shown in the

but the wiring width may be increased in three or

stages in accordance with the wiring density on the board's surface.

| ndustri al
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C ai ns

Fig. 1

Applicability

C1

BP

As specifically discussed above,
I nvention can achi eve the higher density and conpact size of a wring
board, which facilitates to designing

nt erconnecti on.
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1. A hoard for nounting electronic circuit parts conprising: a first
connection termnal group including a plurality of connection termnals
densely formed on a top surface of a substrate having through hol es forned
t her ei n; a second connection termnal group including a plurality of
connection termnals forned at at |east a peripheral portion of a back
surface of said substrate, said first connection term nal group being
connected to said second connection terg%pfl group by way of said through
hol es; and a build-up nmultilayer i#ft‘efconnection |ayer fornmed on said
top surface of said substrate and including at | east one conductor |ayer
and at | east one insulator |layer alternately stacked one on another,

said at |east one insulator |layer having a plurality of via holes for

el ectric connection of said at |east one coggluctor |ayer electrically
connected to said through holes, saiyd first connection term nal group
being formed on an outernost |ayer 0§§§5¥giﬁﬁild-up mul til ayer

i nt erconnection | ayer. 2. The bo |d acqmndinggzo claim1l1, wherein said
first connection ®erminal group is ferned on sai d puternost layer of said

bui | d-up nultilayeﬁ\%nterconne A Byelr and ( N\s onnection termnals in
said first connection term nal (Jgraghpipre @ extric cegnected to said at
| east one conductor | ayer QB ;ﬂ.u d- mMulNLi | ay] I tler connection | ayer
by way of said via holes respe®ti | N <7
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-28- , 3. The board according to claim11, wherein said build-up
mul tilayer interconnection layer is formed on said top surface and back
surface of said substrate, each build-up multilayer interconnection |ayer
i ncluding at | east one conductor |ayer and at |east one insulator |ayer
alternately stacked one on anot her; said at |east one insulator |ayer
having a plurality of via holes for electric connection of said at |east
one conductor |ayer electrically conn%gyﬁd to said through hol es;
wherein said first connection term nal@Qfoup and said second connection
term nal group are respectively fornmed on outernost |ayers of said build-up
mul til ayer interconnection |ayers; nd wher ei n those connecti on
termnals located in a center portrg &;.S d first connection term nal
group and said connection termnals of said second connection term nal
group are electrically connect&Pto said conductor | S of said build-up
mul tilayer interconnectio 2y EF 5/ vha_associ at ed via%%f S 4. The board
) i [fapef|l i nt eFpnnecti on

| ayer includes at | east ong eqgst e—Tnsul at or

| ayer alternately stacked |O% rgi njsaid at | east one

i nsul ator | ayer hasW8wginyral iy onng¢ting electrically

t he respective conducto Q sgi gdiat | east one
conductor layer is |laid G dyregsgons toward an

out er peri pheral pdﬂé'-ﬁ ol] dofinect ed via associ at ed

vi a hol es.




- 29 -, 5. The board according to claim1, wherein said insulator |ayer
is formed using a photosensitive resin. 6. The board according to claim
1, wherein said insulator layer is fornmed using a mxture of a resin
obt ai ned by photosensitizing a heat-curing resin, which is hardly sol uble
in acids or oxidizing agents, and heat-resistant resin particles soluble in
aci ds or oxidizing agents. 7. The board according to Claim1l, wherein
said insulator |ayer conprises a co 7te resin of a resin hardly soluble
in acids or oxidizing agents, which iS obtained by photosensitizing a
heat-curing resin, and a thernoplastic resin, and heat-resistant resin
particles soluble in acids or oxidizing agents. 8. The board according

to claim?7, mhereinJEbi e 0 i ned by ph SegsSi Itz heat - curi ng
resin is at |east ofe Qﬂss]el(ea zd fromt hng(riog . 5I Lw epoxy
acryl ates and photosensitive polyimdes, and said thernoplastic resin is at

| east one resin se ctedTﬁyonlthe group includin polyether sul f ones,
pol ysul fones, pheno&ysyesins and pol yet MB@néd P T1
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9. Theg board according to claim®6, wherein said heat-resistant resin
particles are at |east one selected fromthe group including am no resin
particles and epoxy resin particles. 10. The board according to claiml1,
wherein said insulator |ayer contains an epoxy acrylate, a polyether

sul fone, epoxy resin particles and a photosensitive nononer.

- 30 - 11. The board according to claim 10, wherein said epoxy resin
particles are replaced with nmelam ne Eﬁ;}n particles. 12. The board
according to claim6, wherein said acMds/ or oxidi zing agents include
chrom c acid, chromates, permanganates, hydrochloric acid phosphoric acid,
formc acid, sulfuric aC|d and hyd uor i Cld 13. A board for

nount i ng el ectronic circuit parts, (#qgg g a plurality of connection
termnals and a plurality of S|gnal S forned on an insul ator |ayer,

said plurality of connection bé& ninals being formed gfnsely and bei ng
respectively connected to sai IS|gnaI i nes,
W

\\ Z@i




each of said signal |ines conprising: a plurality of wiring patterns
with different w dths; and a taper-shaped pattern connecting said
wWiring patterns with said different widths so as to have a width
continuously changi ng, each of said signal |lines having a smaller width at
an area having a relatively high wring density than at an area having a
relatively lowwring density. 14. The board according to claim13,
wherein said width of said signal lines is set so as to becone w der toward
an outer peripheral portion of said boggdy 15. The board according to
claim 13, wherein side edges of said taper-shaped patterh are connected to
associ ated side edges of said wiring patterns and connected portions

t her ebet ween are rounded. 16. The board according to claim 13, wherein
said wring | - 31 - patterns with
different widths include a fir€d!wiring pattern and a second wiring pattern
w der than said first wiring paﬁ&ern, wher ei n said taper-shaped pattern for
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connecfing said first wiring pattern to said second wiring pattern has side
edges inclined to a common center line of said first wiring pattern and
said second wiring pattern by an angle of 10[err] to 45. 17. The board
according to claim 13, wherein said insulator |ayer has a rough surface.

18. The board according to claim 13, wherein said insulator |ayer conprises
heat -resi stant resin particles hardly soluble in acids or oxidizing agents
and cured heat- resistant resin parti(%)g7 soluble in acids or oxidizing
agents.




