1 MULTI LAYER PRI NTED- Cl RCUI T BOARD AND METHOD OF FABRI CATI NG THBUIRILF4sL AYER
PRINTED-CIRCU T BOARD 1. Title of the Invention: Miltilayer printed-circuit
board and nethod of fabricating the nultilayer printed-circuit board 2.
Det ai l'ed Description of the Invention: [Field of the invention] The present
invention relates to a nultilayer ciycuit board and a nethod of fabricating
the multilayer circuit board, and nore particularly to a multil ayer
printed-circuit board where a plurality of wires in different |ayers are
el ect ri cal | WLTHAYRRCEYRIGIIEDYCIRGULD BGARD O @ ETHRAOFaFABRICHENG of f abri cating t he
mul til ayer %%%%MMT piackground art] As electronic
equi pnent becones smal | size and highly efficient, the
printed-circuit board must have a |l arger nunmber of wires in alimted
space. For qt hepd 30Ut gfe tRGedifd?0, It is effective to increase the nunber
of- circuit ay'GT‘s_"FL‘—“‘_F'd—(%rcwt board and nmake the board into a
mul til ayer CIrCUIt board. A plurality of circuit layers such as this are
connect ed wi t hMektdh ageneprintedntireuht fearéolangt method of fabricating

the multilayer printed-circuit board

2. Detailed Description of the Invention:

[Field of the invention]

The present invention relates to a multilayer circuit board and
a method of fabricating the multilayer circuit boé.rd,- and more
particularly to a multilayer printed-circuit board where a
plurality of wires in different layers are electrically connected
by through-holes and a method of fabricating the multilayer
printeél-circuit board.

[Background artl]

As electronic equipment becomes a small size and highly
efficient, the printed-circuit board must have a larger number of
wires in a limited space. For the layout of the wiring, it is
effective to increase the number of circuit layers of a printed-
circuit board and make the board inte a multilayer circuit board.
A plurality of circuit layers such as this are connected with
each other through contact holes.
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2 The process of fabricating a conventional nultilayer circuit board wll
be described in reference to Figure 1. Figure 1 is a process di agram
showi ng a nmethod of fabricating a conventional printed-circuit board. A
conductor 11 is first fornmed on a substrate 10 having an insulation

| ayer (Figure 1(a)). Then, photoresist 12 is bl anket-coated on the
conductor 11 and is selectively exposed, to develop the resist (Figure
1(b)). The conductor 11 is selectively etched to forma desired | ower

wiring 13 (Figure 1(c)) and then the remai ning photoresist 12 is renoved
(Figure 1(de Profesg of offPHRREING ofer CAVERHT gonafsmumr%%r cdreuit
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these steps @f1dcRigbiy dxBBebdS HoahbtildpaY Blhie dad1 50 (Wh&hD IBYFS . The
conductor 1l is selectively etched to form a desired lower wiring
13 (Figure 1(c)) and then the remaining photoresist 12 is removed
(Figure 1(d)). Next, on this lower wiring 13 formed, a
photosensitive insulation resin layer 14 is deposited (Figure
1l{e}). This resin layer 14 is selectively exposed and then is
etched to form a contact hole 15, and the lower wiring 13 is
exposed {Figure 1(f}). Furthermore, with a £ilm formation
technigue such as electroless - plating, deposition, and
sputtering, an upper wiring 16 is formed on the contact hole 15
and the lower wiring 13 (Figure 1{(g)). By repeatedly performing
these steps of forming the insulation layer and the wiring layer,
multilayer wiring is formed on the substrate.

[o004]

The printed-circult board formed in this way is to be connected
to some circuit through a metal wire such as a gold wire. This
is achieved by bonding a gold wire on the board. Figure 2 is a
diagram showing the state where the gold wire was bonded on the
printed-circuit board. As shown in Figure 2(a), a wire 16 has
been connected to a predetermined area of an upper wiring 15
formed on a photosensgitive insulation resin layer 14, that is, to
a connection area. In normal wire bonding, the wire 16 is
- presgsed against the connection area with a weight of about 50 g
through 150 g, and at the same time, ultrasonic vibration is
applied to the connection area so that the gold wire is fixed to
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multilayer wiring is formed on the substrate. [00041 The printed-circuit
board formed in this way is to be connected to sone circuit through a netal
wire such as a gold wire. This is achieved by bonding a gold wire on the
board.” Figure 2 is a diagram showing the state where the gold wire was
bonded on the printed-circuit board. As shown in Figure 2(a), a wre 16
has been connected to a predeterm ned area of an upper wiring 15 formed on
a photosensitive insulation resin |ayer314, that is, to a connection area.
In normal wire bonding, the wire 16 is pressed against the connection
area W th aneeicehhedfioabada 29 thddroaugprekaiiof boadingt the sane tine,
ultrasonic vibration is applied to the connection area so that the gold

wireis fixed to 3 the connection area by {hernoconpressi on bondi ng.
[ Probl ens tiFPAoRLER? Aoy PBySeYed BY ite dRYA2°Phe af orenentioned
phot osensitive resin layer, there is, for exanple, epoxy resin having

phot osensi tAyithg. aforbghtidden, pliid¥dBeNERivé pashn Qhyét quitHephalsQseasi tive

epoxy resi ne:(aﬂ@.dug,by epoxy resin having photosensitivity. Typically,
PROBIMER-52 made of liquid photosensitive epoxy resin (made by
Japan Chiba Gaigi) can be used. Although there are some other .
materials, these photosensitive resin 1layers are all susceptible
to deformation by high temperature or high pressure. Therefore,
in bonding the wire 16 to the bonding pad 15, there are some
-cases where the photosensitive resin layer 14 is softened by
thermocompression bonding through application of heat and
application of pressure and therefore a depressed portion occurs
in the direction where the wire 16 is pressed, as ‘shown by
reference character A in Figure 2{(a). In addition to the
scftening caused by heat or pressure, there is the possibility
that the depressed portion will be amplified by the ultrasonic
vibration applied to the bonding pad 15, when bonding is
performed.

If wire bonding is performed in this state, there will be .
possibility that, at the portion B c¢lamped by the capillary head
17 of a bonding machine and the edge of the depressed portion A,
the wire 16 will be excessively pressed locally and cut, as shown
in Figure 2{(b). On the other hand, if the temperature, applied
when bonding is performed, is set to a low 'temperature in order
to prevent such a depressed portion of the photosensitive resin
layer 14, then there will be the problem that a sufficient
connection strength cannot be obtained between the wire and the
pad and <therefore a reduction in reliability of the connection
will be caused.



Japan Chiba Gaigi) can be used. Al though there are some other
materials, these photosensitive resin layers are all susceptible to
deformati on by high tenperature or high pressure. Therefore, in bonding the
wire 16 to the bonding pad 15, there are sone cases where t he _

phot osensitive resin layer 14 is softened by thernoconpression bondi ng

t hrough application of heat and application of pressure and therefore a
depressed portion occurs in the di recti(an where the wire 16 is pressed, as
shown by reference character A in Figure 2(a). In addition to the
sof teni ng caused by heat or pressure, there is the possibility that the
depressed p®YIIEHA™AIY1 BeoBifAiY Pfcthvpremntuirrentsenciyiter arewntagpeied to
t he bondi ngripatebsebsitihen rbeiwlilager stxpar beime deptésasdr By katdi-ngl ikeaper f or med
in this stapfesdud@] CoMiihrREoRSeibiddiby, that, at the portion B clanped by
the capillary head 17 of a bonding machine and the edge of the depressed
portion A, the wire 16 will be excessively pressed locally and cut, as
shown in Fi§Re'@eg(pypiectnofithe opresentafbventionheis tenmerfoun dordppli ed
when bondi neifputperédraing, the steéndtth afl the cofi@esiahUbetvedn Otk ik
prevent sucknd andepagssed portion of the photosensitive resin |ayer 14,
then there wll be the problemthat a sufficient connection strength
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To achieve the above objects and in accordance with one aspect of
‘the present invention, there is provided a multilayer circuit
board having a substrate, a first conductive circuit layer ‘formed
on the substrate, a photosensitive insulation layer formed on the
first conductive circuit layer, and a second conductive circuit
layer formed on the photosensitive insulation layer and
electrically connected to the first conductive circuit layer
through a plurality of contact holes formed in the photosensitive
insulation layer. In the multilayer circuit board, the second
conductive circuit layer has a wiring area where a plurality of
wires are arranged and a pad area to which external heat or.
pressure 1is applied in order to connect a conductive wire, and
the thickness of the second conductive circuit layer in at least

part of the pad area is greater than that of the second
conductive circuit layer in the wiring area.

In accordance with another aspect of the present invention, there
is provided a multilayer circuit board having a substrate, a
first conductive circuit layer formed on fhe substrate, a
photosensitive insulation layer formed on the first conductive
circuit layer, and a second conductive circuit layer formed on
the photosensitive insulation layer and electrically connected to
the first conductive circuit layer through a plurality of contact



pad and therefore a reduction in reliability of the connection will be
caused. 4 Accordingly, an object of the present invention is to prevent
t he photosensitive resin |ayer from being depressed by external- heat,
pressure, or ultrasonic vibration. Another object of the present i nvention
is to performbonding wthout reducing the strength of the connection
between the wire and the pad. (Summary of the invention] To achieve the
above objects and in accordance with ope aspect of the present invention,
there is provided a multilayer circuit board having a substrate, a first
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i nsul ation | Irst con tive circu % second
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layer and ®I%EERy citday vheymdact plunalithieof wises cordactangedcand uiat phayer
through a piasaaltbt ywitifchCexteamial heas ok-OrpRGsiife t:lléaﬁbpiéweﬂﬁlaﬂd\é% to
insulation d@yRbe dN bBRaudBbbi AT CifGui tyhoar g, wfhe second
photosensitive insulation layer existing under at least a partlal
area of the pad area is less than that of the photosensitive

insulation layer existing under the wiring area, excluding the
contact holes.

In accordance with still another aspect of the present invention,
there is provided a method of fabricating a multilayer circuit
board, comprising the steps of forming a first conductive circuit
layer having a predetermined wiring pattern on a substrate;
forming a photosensitive insulation layer on the first conducétive
circuit layer; exposing the photosensitive insulation 1layer so
that, in a contact-hole area where a contact hole is formed, a
first hole is formed in the photosensitive insulation layer, the
first hole having a depth of a degree that the first conductive
circuit layer is exposed; in at least part of a pad area where a
pad is formed, forming a second hole in the photosensitive
insulation layer, the second hole having a depth of a degree that
the first conductive circuit layer is not exposed; in at least
the contact-hole area and the pad area, selectively forming a
second conductive circuit layer; and bonding a conductive wire to
the second conductive circuit layer in the pad area.



conductive circuit layer has a wiring area where a plurality of wires are
arranged and a pad area to which external heat or pressure is applied in
order to connect a conductive wire, and the thickness of the second
conductive circuit layer in at least part- of the pad area is greater
than that of the second conductive circuit layer in the wiring area. In
accordance with anot her aspect of the present invention, there is provided
a multilayer circuit board having a substrate, a first conductive circuit

| ayer fornmed on the substrate, a phobosensitive insulation |ayer forned on
the first c nduc%Lve circuit layer, and a second conductive circuit |ayer
formed on t KPSREEBREnsitive insulation |ayer and electrically connected to
the first conductive circuit layer through a plurality of contact hol es
formed in Adsdqdiatose et aferemensidredl dnvdragen, inl fhe tareanuiidrie ayer
circuit boagghaindepa@ AN ¢oeAltilUG! bStosbhbitiive! SYRI1aRESH A Ykt | d2s2heR Where
a plurality of w.res are %rraqg%g ang%ahpad.qreaigo mhﬁqgmgéganﬂgltheat or
pressure i sS&BP iBd3F 5FGeP RG CaGRABEED SaPiLY AHF BLPR SORPTE and the
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a partial application of heat, and some other material less susceptible to
softening is provided. Therefore, an occurrence of depression
caused by softening is difficult.

[Preferred embodiment]

A preferred embodiment of the present invention will hereinafter
be described. Figure 3_is a process diagram showing a method of
fabricating a multilayer circuit board having two circuit layers.

First, a blanket metal layer 32 of copper is formed on an organic
substrate 31 by using either a deposition method, a sputtering
method, or an electroless plating method (Figure 3(a}).

This metal layer 32 is patterned into a bredetermined wiring
pattern (Figure 3(b)). This is performed by forming a patterned
photoresist on the metal layer 32.

An insulation layer 33 made of photosensitive resin is coated on
the metal layer 32. Then, the photosensitive insulaéion layer 33
is exposed so that, at an area 35, a hole 34 is formed in the
photosensitive insulation layer 33. The hole 34 has a depth of a
degree that the lower circuit layer 32 is exposed. Next, a hole
37 is fofmed'in the photosensitive insulation layer 33 at part of
an area 36, and the hole 37 has a depth of a degree that the
lower circuit layer 32 is not exposed (Figure 3(¢)). The area 35



area of the pad area is less than that of the photosensitive insulation

| ayer existing under the wiring area, excluding the contact holes. In
accordance with still another aspect of the present invention, there is
provi ded a nethod of fabricating a nmultilayer circuit board, conprising the
steps of formng a first conductive circuit |ayer having a predeterm ned
wiring pattern on a substrate; formng g photosensitive insulation |ayer on
the first conductive circuit |ayer; exposing t he photosensitive insulation
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second conducthee mayr bei tfdrapérat theheanpadtimedy a single step. In the

case where the holes are formed in +two steps, either hole is
first formed with predetermined exposure conditions and a
predetermined mask and then the other hole differing in depth is
formed by changing the exposure conditions and the mask. In the
case where the holes are formed at the same time in a siﬁgle
step, the diameter of the deeper hole 37 is formed so as to
become smaller than that of the shallower hole 34. Because the
diameter and the depth of the hole would be in proportion to each
other even if the exposure conditions were the same, the depth of
the hole could be controlled by varying the size of the hole
diameter. If this nature is wused, it will be possible to form
diameters differing in depth in the same step.

As shown in Figure 3(d), the' upper circuit layer 38 with a
thickness reaching a predetermined leveling position C is formed
on the entire surface. This circuit layer 38, as with the metal
layer (lower circuit layer) 32, can be formed by using a film
formation method such as an electric plating method. Thereafter,
the surface of the circuit layer 38 is removed so that the
thickness of the circuit layer 38 attains to the leveling
position C (Figure 3(d)). If the thickness of the circuit layer
38 does not attain to the leveling position C in this step, a
depressed portion D will remain even if the surface of the
circuit layer were removed in the step of forming a connection



6 [ Operation] According to the aforenentioned invention, in the area where
the bonding pad is fornmed, a photosensitive insulation |ayer does not exist
in.at | east a portion which easily gets high tenperature to a degree that a
phot osensitive insulation |ayer is softened by application of heat, and
sone other material |ess susceptible to softening is provided. Ther ef or e,
an occurrence of depression caused by softening is difficult. [Preferred
enbodi ment] A preferred enbodi nent of8the present invention wll
herei nafter be described. Figure 3 is a process di agram show ng a net hod of
L ?brikcati ng ;T'tdlr,mlaﬂd %aée@iern&mﬂ hoar fodavh gty WRagiddeuirt draxess. £1ky SL !
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patterned phatessi &l ceButiiceetod d a¥prestda PoruiBsUd Alubhn dayais 33vmade of
phot osénsi t | V€ nregéé%ﬂystﬁ t%ﬂe%fehg'lng ak:l @éﬁarsos;s t-gheﬂe filiged up.
phot osensi tive 1 nsu] at’ion aé/er i?’3 I S ex;q_ie so. t hat %t a]p aref\ 55, a
hole 34 is f?hqmedai}FWﬁ%éng step of removin e purface of the plated layer

. is carried out in order to get rid of the depressed portion D and

make the surface of the connection pad 40 flat.

"The upper circuit layer 38 is patterned (Figure 3(e)}). With
this, a contact hole 39 1is formed in the area 34. Also, the
connection pad 40 is formed in the area 36. Furthermore, wiring
areas (not shown) are formed.

Finally, the multilayer circuit board is. completed by bonding a
gold wire to the connection pad 40.

Figure 4 is an enlarged sectional view showing the area 37 of the
multilayer circuit board formed in this way. The metal layer 32,
patterned into a predetermined wiring pattern, has been formed on
the organic substrate 31. Then, the insulation layer 33 composed
of the photosensitive organic resin has been formed on the metal
layer 32. 1In the area 37, the connection pad 40 whose surface is
flat has been formed on the photosensitive insulation layer 33.
The connection pad 40 has been formed on the hole 37 by the
aforementioned method. Therefore, the thickness of the
connection pad 40 in the area 43 where a gold wire 42 has been
connected, that is, the thickness 1, of the upper circuit layer
is greater than the thickness 1, of the circuit layer in the
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phot osensitive insulation |layer 33. The hole 34 has a depth of a degree
that the lower circuit layer 32 is exposed. Next, a hole 37 is forned in

t he photosensitive insulation |ayer 33 at part of an area 36, and the hole
37 has a depth of a degree that the lower circuit layer 32 is not exposed
(Figure 3(c)). The area 35 7 is an area for formng a contact hole

t hrough which the lower circuit layer 32 is electrically connected to an
upper circuit layer 38 which is fornedgin a subsequent step. The area 37 is
an area for formng a connection pad which is fornmed in a subsequent step,

and a wire ig.._.conn e e.cqnnecti.on ) he _hgles .34 and 37 with
di fferent de‘?ff lg%nnﬁgg%eﬁf té’gﬁ%% aﬁ‘yggﬁ\?e)r tswf%qf)%(?az%r h?%}f%ﬁa%z%gdf orned at the
sanme tinme by a single step. In the case where the holes are forned in two

steps, either hole is first forned wth predeterm ned exposure _
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di amet er of PRREAFEBSEFIYR) dnaslatdopolanay 33 efisting under the area 43 to

which external heat and pressure are applied has become less than
the thickness m of the photosensitive insulation layer 33
existing under theé wiring area 41.

‘With a constitution such as this, at the area where the pad is
formed, the hole 37 is formed, whereby an upper circuit layer
exists in at least the area 43 which attains to a temperature of
a degree that the photosensitive insulation layer is softened by
application of heat. The material of the circuit layer existing
in the hole 37, as compared with the photosensitive insulation
f layer, is a material which is not easily deformed by heat and
also has a strong resistance to the pressure and ultrasonic
vibration at the; time of bonding. Therefore, even in a case
where a wire is bonded to the area 43, the area 43 is not easily
depressed. In addition, the circuit 1layer composed of this
material makes contact with the photosensitive insulation layer
through a curved surface and the surface area of the contacted
‘portion is large. Therefore, because the pressure applied to the
area 43 is distributed, the stress of the insulation layer per
unit area is reduced and thus the insulation layer of this
contacted portion becomes less susceptible to deformation.

While the circuit board with two circuit 1layers has been
described in the aforementioned embodiment, it is obvious that
the present invention ie applicable to a board having three or



becone smaller than that of the shallower hole 34. Because the di ameter and
the depth of the hole would be in proportion to each other even if the
exposure conditions were the same, the depth of the hole could be
contrdlled by varying the size of the hole dianeter. If this nature is
used, it will be possible to formdianeters differing in depth in the sane
step. As shown in Figure 3(d), the wupper -circuit layer 38 wth a

t hi ckness reaching a predeternined | evel¥ng position Cis fornmed on the
entire surface. This circuit layer 38, as with the nmetal |ayer (I ower
circuit | ayemprg2¢iwamtbbayesned 1 thsi oxgaaif i dulbskoateaBiloshaowet hodfizsch as
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In the step QfrukOr 8 Y 2iFQARCBLLAAN havihdabredNBrCaRSLquerddit, laférs.
possibility TR Otk tﬁt@aaixacufiltatboard may be constructed such that, under
at least the area 43 which is part of the area where the bonding
pad 40 was formed, a lower metal layer 32 exists through the
insulation layer 33. 1In a case where the organic substrate 31 is
replaced with‘a photosengitive insulation layer, that is, in a
- structure having three or more circuit layers, a metal léyer 32
such as this exists under the connection pad. This metal layer
can effectively prevent the heat, pressure, or vibration applied
to the comnection pad from being transmitted to the insulation
layer existing under the metal layer 32. Therefore, the
deformation of the insulation layer existing under this metal
layer 32 can be suppressed.

Furthermore, while it has been described in the aforementioned
embodiment that the hole 37 is filled up with the upper circuit
layer itself, the hole may be filled wup with an additional
material having a strong resistance to heat and the connection
pad may be formed on. the material by a circuit layer. In
addition, the hole 37, as with the hole 34, can be formed so that
it has a depth (m, = 0) of a degree that the lower circuit layer
32 is exposed. Even in this case, an cccurrence of depression
can be effectively prevented, but attention must be paid so that
the lower circuit layers 32 are not connected with each other and
that an occurrence of a dead space can be maximally suppressed.



connection pad cannot be obtained. If the depressed portion D renmains
inthis way, then the connection strength of the wiring bonding in a
postprocess will be reduced. Therefore, in order to prevent an occurrence
of a depressed portion D such as this, it is necessary that the hole 37 is
plated so as to be filled up. Then, a leveling step of renoving the surface
of the plated layer is carried out in order to get rid of the depressed
portion D and nake the surface of the connection pad 40 flat. The upper
circuit layer 38 is patterned (Figure 3(e)). Wth this, a contact hole

39 is fornedyihd,NendhiRA a2breint@ondd@nbOANRGY, OBhd2dndthd %aﬁoﬁé”%iicﬁ the
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area 37, the2RdHifécti on pad 40 whose surface is flat has been formed on the
phot osensitive insulation.layer 33. The connection pad 40 has been forned

on the hol e BAavihthBés of the invention]

Thus, in the present invention, the depression of the
"photosensitive insulation layer can be effectively prevented and
it becomes possible to easily perform bonding without reducing
the strength of the connection between the wire and the pad.

3. Brief Description of the Drawings:

Figure 1 is a process diagram showing a method of fabricating a
conventional printed-circuit board;

. Figure 2 is a diagram showing the state vwhere a gold wire was
bonded on the printed-circuit board;

Figure 3 is a process diagram showing a method of fabricating a
multilayer circuit board of the present invention; and

Figure 4 is an enlarged sectional view of the connection pad area
of the multilayer circuit board. )

[Description of symbolsgl
31 ... Organic substrate
32 ... Metal laver



af orenenti oned nethod. Ther ef or e, the thickness of the
connection pad 40 in the area 43 where a gold wire 42 has been connect ed,
that is, the thickness 1[err] of the upper circuit layer is greater than
the thickness 1[err] of the circuit layer in the 9 wiring area 41 where
an upper wiring 44 has been fornmed. In othgy words, even in at |east part
of the area where the connection pad 40 “was formed, the t hi ckness
nerr] of t he photosensitive insulation |ayer 33 existing under the area
43 to which %%tern@?hﬁéaﬁeaﬁdtéNGsé@m@laméoapmdyai has becone | ess than the
t hi ckness Merr]. ggnngegioahghgsensitive insulation layer 33 existing
under the wiring area_41. Wth a constitution such as this, at the area
where the patt®is-fo ﬂée,wﬁﬁé hole 37 is formed, whereby an upper circuit

| ayer exists44n.at Weashgt he area 43 which attains to a tenperature of a
degree that the photosensitive insulation |ayer is softened by application
of heat. The material of the circuit |ayer existing in the hole 37, as
conpared with the photosensitive insulation layer, is a material which is
not easily deforned by heat and



al so has a strong resistance to the pressure and ultrasonic vibration at
the time of bonding. Therefore, even in a case where a wire is bonded
to the area 43, the area 43 is not easily depressed. In addition, the
circuit layer conposed of this material makes contact with the

phot osensitive insulation | ayer through a curved surface and the surface
area of the contacted portion is large. Therefore, because the pressure
applied to the area 43 is distributed, the stress of the insulation |ayer
per unit area is reduced and thus the i3nsul ation | ayer of this contacted
portion becones | ess susceptible to deformation. Wile the circuit board
with two ci feuiGt@iB§ers has been described in the aforementioned

enbodi ment, it is obvious that the present invention is applicable to a

board havi ng1{ hieu@ti1ayetl cHPEE L bbar thal BYE IS subsddatbie Organi c substrate
31 shown in Figs. 3 and 4 is considered to be a photosensitive insulation

| ayer having the same material as the insulation |layer 33 and it is assuned
that an organi c SFFEEF FWLRLELYS FRERIT thRgeT i gPad i Bh spES PSRRI he
description of Figs. 3 and 4, as it is, will hold

a photosensitive insulation layer formed on said first
conductive circuit layer, and

a second conductive circuit layer formed on said
photosensitive insulation layer and electrically connected
to said first conductive circuit layer through a plurality

of contact holes formed in said photosensitive insulation
layer, '

* said second conductive circuit 1layer having a wiring area
where a plurality of wires are arranged and a pad area +to

i which external heat or pressure is applied, the thickness of
said second conductive circuit layer at least in part of
said pad area being greater than that of said second
conductive circuit layer in said wiring area.

(2) A multilayer circuit board having a substrate,
a first conductive circuit layer formed on said substrate,

a photosensitive insulation layer formed on said first
conductive circuit layer, and

a seéond conductive circuit layer formed on said
photosensitive insulation layer and electrically connected
to said first conductive circuit layer through a plurality

LT



true of a circuit board having three or nore circuit layers. Note that the
circuit board may be constructed such that, under at |east the area 43
which is part of the area where the bonding pad 40 was formed, a | ower
metal | ayer 32 exists through the insulation layer 33. In a case where the
organi c substrate 31 is replaced wth a photosensitive insulation |ayer,
that is, in a structure having three or nore circuit |ayers, a netal |ayer
32 such as this exists under the connection pad. This netal |ayer can
effectively prevent the heat pressure, ot vibration applied to the

connection pad from being. tr ted to,the ion_J.a er

under the netal T % ﬁ‘é‘fes %ﬂ@'?e# o, sa’Tdh Ur(‘l‘&foS?ﬁ%ﬁ il o?s‘f)ir?%mn

i nsul ation | ayer é)%VS%‘q ng under this metal |ayer 32 can be suppressed.
Furthernore, while it has been described in the aforenenti oned enbodi nment

that the hole 37 igifi Ld&HhaURodRitde MRREIL @. LeridavhAYyera WiseAd . abBg hole
may be filled up th an agglghqca fnair%rsl aIe avl nx%%stéon% remstagce to
heat and the conn ron f Hhe&* ¥ orred on 81 i% Circuit

| ayer. | n addi tWF%ﬁh %Wrﬁe% eheé? °’é§”%ﬁi‘5§“’f‘i Hé ?‘Ri?léegﬁf %ﬁhb@‘%ﬁsrreﬁ SO
that it has a deptsaifinplertosensBivef izswlagier ldyat ¢diestioyat deastiundernyer
32 is exposed. Evanpubtidll 2redSsE =20d QUEFENGR1NE UaR! %Sl @Ra€ ¥ BRid

effectively pr eve%&x@@bs%itﬁ‘t&eq&xisgﬁam% leezp %L:gséﬁzgt h@ltxder said wiring

area, excluding said contact holes.
(3) A multilayer circuit board having a substrate,
a first conductive circuit layer formed on said substrate,

a photosensitive insulation 1layer formed on said first
conductive circuit layer, and

a second conductive circuit layer formed on said
photogensitive insulation layer and electrically connected
to said first conductive cirxcuit layer +through a plurality
of contact holes formed in said photosensitive insulation
layer,

sald second conductive circuit layer having a wiring area
where a plurality of wires are arranged and a pad area to
which a conductive wire is connected, the thickness of said
second conductive circuit layer at least in part of said pad
area being greater than that of said second conductive
circuit layer in said wiring area.

{4) A multilayer circuit board having a substrate,

SR D 1



the lower circuit layers 32 are not connected with each other and that an
occurrence of a dead space can be maximally suppressed. Wiile, in the
aforenenti oned enbodi ment, the bonding pad to which a bonding wire is
connected has been shown as an exanple of an area to which external heat or
pressure is applied, the present invention is not limted to this area but
is wdely applicable to an area where ex¢ernal heat or pressure is applied.
The pad area in the present invention is used in a broad sense including

such an area. [Advantaoes, al-+4i0g éﬁ‘é%@fc'%g{]terTP&ﬁned_ oﬁr!saitthubstﬁra%F,ent
i nvention, the  ‘depression of ~the photosensitive i1 nsulation [ayer can
be effectively prevented and it becones possible to easily perform bonding
wi t hout reduci ngat hehatosensgpttivef indidatbomediayen Fetrmedn onhesadd e fanstt t he
pad. 3. Brief Dgsgdud¥ikencifeutiBerd¥eav ge: Figure 1 is a process diagram
showi ng a nethod of fabricating a conventional printed-circuit board;

Figure 2 is a diagram showi ng the state where a gold wire was bonded_on the
printed-circuit Boafgfond  conductive ¢circuit layer formed on said

photosensitive insulation layer and electrically connected
to said first conductive circuit layer through a plurality

of contact holes formed in said photosensitive insulation
layer,

said second conductive c¢ircuit layer having a wiring area
where a plurality of wires are arranged and a pad area where
a pad is formed, to which a conductive wire is connected,
the thickness of said photosensitive insulation layer
existing at least wunder a partial area of said pad area
being less than that of said photosensitive insulation layer
existing under said wiring area, excluding said contact
holes. i

(S) The multilayer circuit board as set forth in Claim 1, 2, 3,
or &, wherein a surface shape of said second conductive
circuit layer in said pad area is flat.

{(6) The multilayer circuit board as set forth in Claim 1, 2, 3,
or 4, vherein said first conductive circuit layer exists
under at least a partial area of said pad area.

(7) A method of fabricating a multilayer ¢ircuit board,
comprising the steps of:

forming a first conductive circuit layer having a
predetermined wiring pattern on a substrate;
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Figure 3 is a process diagramshowi ng a nethod of fabricating a nultilayer
circuit board of the present invention; and Figure 4 is an enl arged
sectional view of the connection pad area of the nmultilayer circuit board.

[ Description of synbols] 31 ... Organic substrate 32 ... Metal |ayer 12
33 ... Photosensitive insulation |layer 40 ... Connection pad 42 ... Gold
wre 44 ... Wring 13 4. Cainms: (1) Amultilayer circuit board having a

substrate, a first conductive circuit |®er forned on said substrate,

forming a photosensitive insulation layer on said first
conductive circuit layer;

exposing said photosensitive insulation layer so that, in a
contact-hole area where a contact hole is formed, a first
hole is formed in said photosensitive insulation layer, the
first hole having a depth of a degree that said £first
conductive circuit 1ayer'is exposed;

at least in part of a pad area vwhere a pad is formed,
forming a second hole in said photosensitive insulation
layer, the second hole having a depth of a degree that said
first conductive circuit layer is not exposed;

in at least said contact-hole area and said pad area,
selectively forming a second conductive circuit layer; and

bonding a conductive wir? to said second conductive c¢ircuit
layer in said pad area. )
!

(8) The method of fabricating a multilayer circuit board, as set
forth in Claim 7, further comprising a step of removing a
surface of said second conductive circuit layer in order to
make said pad area flat.

{3) The method of fabricating a multilayer circuit board, as set
forth in Claim 7 or 8, vwherein a diameter of said second

hole is formed so as to be made smaller than that of said
first hole.

{10) The method of fabricating a multilayer circuit board, as
set forth in Claim 7 or 8, wherein said first and second
holes different in depth are formed in the same step by

s



a photosensitive insulation layer fornmed on said first conductive circuit

| ayer, and a second conductive circuit | ayer formed on sai d
phot osensitive insulation |layer and electrically connected to said first
conductive circuit layer through a plurality of contact holes formed in
sai d photosensitive insulation |layer, said second conductive circuit

| ayer having a wiring area where a plurality of wres are arranged and a
pad area to which external heat or preSfPre is applied, the thickness of
said second cOnductive circuit Iayer |l east in part of said pad area
bei n reater t ' second conductive circuit layer in
sai dgwn ?l ng ar ea %ﬁk@a ?té)llaénfgrgrc?fr 53?? BEEPY 10461 fitpldesubhan é&hgt of
first conductive C|? F1F§§ eorned on said substrate, a photosensitive
insulation |ayer formed on said first conductive circuit layer, and a
second conductive circuit |ayer f or med on said photosensitive
insul ation layer and electrically connected to said first conductive
circuit layer through a plurality
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14 of contact holes forned in said photosensitive insulation |ayer, said

second conductive circuit |layer having a wiring area where a plurality of

wres .are arranged and a pad area to which external heat or pressure is

applied, the thickness of said photosensitive insulation |ayer existing at

| east under a partial area of said pad area being |l ess than that of said

phot osensitive insulation |ayer existing under said wiring area, excluding
c

said contact holes. (3) A nultilayer cifcuit board havi ng a substrate, a

first conductive circuit layer fornmed on said substrate, a photosensitive
insul ation |layer formed on said first conductive circuit layer, and a
second conductive circuit | ayer forned on sai d photosensitive

i nsulation | ayer and electrically connected to said first conductive
circuit layer through a plurality of contact holes forned in said

phot osensitive insulation |ayer, said second conductive circuit |ayer

havi ng a WMULAILAYER RRENTED-CIRCHIT BOARD WNBPMETEGD O FABRICATINGAd ar ea

to
THE MULTILAYER PRINTED-CIRCUIT BOARD

ABSTRACT

To prevent depression from occurring under a bonding pad when a wire is bonded and
also prevent a reduction in the strength of the connection between the wire and the pad,
in a multilayer printed-circuit board where a photosensitive insulation layer is used as an
insulation interiayer. In a multilayer circuit board having a lower circuit layer (32)
formed on an drganic substrate (31), a photosensitive insulation layer (33) formed on the
circuit layer (32), and upper circuit layers (40) and (44) formed on the photosensitive
ix,_lsulation layer (33) and electrically connected to the lower circuit layer (32) through a
plurality of contact holes formed in the photosensitive insulation layer (33), the upper
circuit layer has a wiring area (44) where a plurality of wires are arranged and a pad
area (40) to which external heat 01.' pressure is applied, and a thickness 1, in at least part
(43) of the pad area (40) is greater than a thickness 1, in the wiring area (44).

Fig. 4.
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whith a conductive wire is connected, the thickness of said second
conductive circuit layer at least in part of said pad area being greater
than that of said second conductive circuit layer in said wiring area. (4).
A mul'tilayer circuit board having a substrate, 15 a first conductive
circuit layer fornmed on said substrate, a photosensitive insulation |ayer
formed on said first conductive circuit |layer, and a second conducti ve
circuit layer f ormed on sai d pﬁ6?osensitive i nsul ation | ayer and
electrically connected to said first conductive circuit |ayer through a
plurality of contact holes forned in said photosensitive insulation |ayer,
sai d second conductive circuit layer having a wiring area where a plurality
of wires are arranged and a pad area where a pad is fornmed, to which a
conductive wire is connected, the thickness of said photosensitive
Insulation |layer existing at |east under a partial area of said pad area
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bei'ng |l ess than that of said photosensitive insulation |ayer existing under
said wiring area, excluding said contact holes. (5) The nultilayer circuit
board,as set forth in Claim1, 2, 3, or 4, wherein a surface shape of said
second conductive circuit layer in said pad area is flat. (6) The
multilayer circuit board as set forth in Claiml, 2, 3, or 4, wherein said
first conductive circuit |ayer exists2gader at |east a partial area of said
pad area. (7) A nethod of fabricating a multilayer circuit board,
conprising the steps of: formng a first conductive circuit | ayer
havi ng a predetermned wiring pattern on a substrate; 16 formng a
phot osensitive insulation |layer on said first conductive circuit |ayer;
exposi ng sai d photosensitive insulation |ayer so that, in a contact-hole
area where a contact hole is forned, a first hole is formed in said

phot osensitive insulation |ayer, the
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first hole having a depth of a degree that said first conductive circuit

| ayer is exposed; at | east

f.ormng a second hole in said photosensitive insulation |ayer,
hol e having a depth of a degree that said first conductive circuit
| east said contact-hole area and said pad area,

not exposed; in at

In part of a pad area

sel ectively form ng a second conductive circuit |
conductive wire to said second conducti3ya circuit
(8) The nethod of fabricating a nmultilayer circuit board, as set forth in

Claim?7,

conductive circuit |ayer

further conprising a step of
in order to nake said pad area flat.

renoving a

where a pad is forned,
t he second
| ayer is
ayer;

| ayer

and bondi ng a
in said pad area.

surface of said second
(9) The

met hod of fabricating a nultilayer circuit board, as set forth in aim?7
or 8, wherein a dianeter of said second hole is forned so as to be nade

smaller than that of said first hol e.

mul tilayer circuit board,
and second hol es different
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(10) The nethod of fabricating a

32 8, wherein said first
t he sane step by

31



17 rfaki ng a dianeter of said second hole smaller than that of said first

hol e.
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